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INTRODUCTION

The Purpose of Watershed Analysis

Watershed analysis is a procedure used to characterize the human, aquatic, riparian, and terrestrial
features, conditions, processes and interactions (collectively referred to as "ecosystem elements") within a
watershed. It provides a systematic way to understand and organize ecosystem information. In doing so,
watershed analysis enhances our ability to estimate direct, indirect, and cumulative effects of our
management activities and guide the general type, location, and sequence of appropriate management
activities within the watershed.

Watershed analysis is ecosystem analysis at the watershed scale that provides the watershed context for
resource protection, restoration and enhancement efforts. The understanding gained through watershed
analysis is critical to sustaining the health and productivity of natural resources. Healthy ecological
functions are essential to maintain current and to create future social and economic opportunities.

Watershed analyses are conducted by a team of journey-level specialists who follow the six-step process
outlined in "Ecosystem Analysis at the Watershed Scale — Federal Guide for Watershed Analysis.” This
process is issue driven. Rather than attempting to identify and address everything in the ecosystem, teams
focus on core analysis topics along with watershed-specific problems or concerns. These problems or
concerns may be known or suspected before undertaking the analysis or may be discovered during the
analysis. The Analysis Team identifies and describes ecological processes of greatest concern,
establishes how these processes are functioning, and determines the conditions under which management
activities should and should not be taken.

Watershed analysis is not a decision-making process. Rather it is a stage-setting process. The results of
watershed analysis establish the context for subsequent decision-making processes. The results of
watershed analysis can be used to

o Assist in developing ecologically sustainable programs to produce water, timber, recreation, and other
commodities

o Facilitate program and budget development by identifying and setting priorities for social, economic,
and ecological needs within and among watersheds

e Establish consistent watershed context for project level National Environmental Policy Act (NEPA)
analyses

o Establish a watershed context for evaluating management activity and project consistency given
existing plan objectives

e [Establish a consistent watershed context for implementing the Endangered Species Act

e [Establish a consistent watershed context for local government water quality efforts and for protection
of beneficial uses identified by the states and tribes in their water quality standards under the Federal
Clean Water Act
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Focus of This Watershed Analysis

The focus of this Watershed Analysisisto assess the effects of human activities including fuels reduction
and timber harvesting on the physical, biological, and human processes within the Mainstem Trinity
Watershed Analysis Area (MTWAA) encompassing mainly Willow, Campbell, Hawkins, Coon, and
Sharber creeks. The MTWAA will provide information on the current condition in these watersheds as
well as the desired condition based on the Land and Resource Management Plan (LRMP) and the Forest-
wide Late-Successional Reserve Assessment (LSRA). It will also identify opportunities and possible
management practices that could be implemented to meet the following objectives:

1. Watershed restoration in the MTWAA

2. Fuels management for the protection of community and natural resources, especially those within the
Late Successional Reserve (LSR)

3. Long-term health and recovery of the LSR

This watershed analysis will focus primarily on the lands within these three watersheds that are
administered by the Six Rivers National Forest (SRNF). Lands on the Hoopa Valley Indian Reservation
and other private lands will be addressed when they influence the management of SRNF lands or to
provide the context for analysis.

Previous Watershed Analyses

Thisisthe first watershed analysis on National Forest System land for these watersheds. The Forest has
completed watershed analyses for the surrounding watersheds including the Horse Linto, Mill and Tish
Tang WA, and South Fork Trinity WA. The Hoopa Tribe has performed watershed analyses on both the
Mill and Tish Tang Creek watersheds; these analyses focused on watershed management issues.

Public Participation

One important component of watershed analysisis public input. Although no public meetings were held
for this particular MTWA,, meetings have been held for other WASs in the vicinity of thisMTWAA.
These include the Horse Linto, Mill and Tish Tang WA, South Fork Trinity WA, and Lower-Middle
Klamath WA. These meetings were well attended by individuals representing the full spectrum of
interest groups. Valuable input about land management activities that may be appropriate for this
MTWAA were gathered at the meetings and were instrumental in the development of the critical issues
and questions for this analysis. Formal consultation with local tribal governments has also been
conducted for this MTWA.

Format of the Document

Chapter 1 — Characterization of the Watershed: This chapter provides an overview of the dominant
physical, biological, and human processes or features of the watershed that affect ecosystem functions or
conditions. The relationships among these ecosystem elements and those occurring in the river basin or
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province are briefly described. The chapter aso includes the most important land allocations, Forest Plan
objectives and regulatory constraints that influence resource management in the watersheds. The
watershed context is used to identify the primary ecosystem elements that will be analyzed in detail.

Chapter 2 —1ssues and Key Questions: This chapter provides the key elements of the ecosystem that are
most relevant to the management questions or objectives, human values, or resource conditions within the
watersheds. These issues and key questions are developed by the team, considering input received from
the public.

Chapter 3 — Current and Reference Conditions: This chapter addresses in detail the dominant physical,
biological, and human processes or features of the watershed that affect ecosystem functions or conditions
(more detailed than the characterization in chapter 1) relevant to the issues and key questions identified in
Chapter 2. The current range, distribution, and condition of these ecosystem elements are documented.
This chapter also explains how ecological conditions have changed over time because of human influence
and natural disturbances. Reference conditions are developed for subsequent comparison with current
conditions over the period that the system evolved and with key management plan objectives.

Chapter 4 —Synthesis and I nterpretation: This chapter compares existing and reference conditions of
specific ecosystem elements and explains significant differences, similarities, or trends and their causes.
It also discusses the interrelationships among ecosystem components to ensure that management
recommendations are based on interdisciplinary considerations. The capability of the system to achieve
key management plan objectivesis also provided.

Chapter 5 — Recommendations. This chapter brings the results to conclusion, focusing on management
recommendations that are responsive to ecosystem processes identified in the preceding synthesis and
interpretation. Specifically, it summarizes the opportunities to resolve issues and move from existing
conditions to the desired conditions identified in the Forest Plan or LSRA. It aso includes possible
management practices that could be implemented to meet each opportunity.

Mainstem Trinity Watershed Analysis
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CHAPTER 1
CHARACTERIZATION OF THE WATERSHEDS

Introduction

This chapter provides an overview of areathat encompasses the mainstem Trinity River from Cow Creek,
the most upstream tributary in the analysis area, to near Hawkins Bar, and to the downstream tributary of
Hospital Creek which iswithin the Hoopa Tribe Reservation. The overview summarizes the dominant
physical, biological and human processes and features of the watershed and their effect on ecosystem
function or condition. It also relates these features and processes with those occurring in the river basin,
and provides the watershed context for identifying elements that need to be addressed in this analysis.
Willow Creek isthe largest of the tributaries in the analysis area, and other main tributaries include
Campbell Creek, Hawkins Creek, Coon Creek, and Sharber Creek.

Location

The MTWAA encompasses approximately 78,545 acres. There are approximately 31,142 acresin the
"Upper Tributaries Lower Trinity River" watershed; 27,745 acresin the "Willow Creek" watershed; and
19,658 acresin "Hawkins-Sharber" watershed. The MTWAA is located in northeastern Humbol dt
County, California, primarily on the Lower Trinity Ranger District of the Six Rivers National Forest. The
analysis area also contains blocks of private ownership including the town of Willow Creek, the
communities of Salyer and Hawkins Bar, and a portion of the Hoopa Valley Indian Reservation. The
Hoopa Valley Indian Reservation encompasses approximately 6,921 acres of the most northerly (and
most downstream) portion of the analysis area, or 22 percent of the Upper Tributaries Lower Trinity
River watershed unit (see Figure 1-1). Land in private ownership comprises 45 percent of the MTWAA
with 55 percent in Six Rivers National Forest.

Land Allocations and Management Direction

Planning direction for SRNF is covered in the 1995 Six Rivers National Forest Land and Resource
Management Plan (LRMP). The LRMP incorporated the direction in the Record of Decision for
Amendments to Forest Service and Bureau of Land Management Planning Documents within the Range
of the Northern Spotted Owl, or ROD, asit is commonly known. Figure 1-2 shows the land allocations
within the MTWAA. Table 1-1 shows the land allocations by watershed delineation.
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Figure 1-1. Vicinity Map of Mainstem Trinity Watershed Analysis Area
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Figure 1-2. SRNF Management Area Designations Within the Mainstem Trinity Watershed Analysis Area
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Table 1-1. Acres of Six Rivers National Forest System land allocations by watershed in the Mainstem
Trinity Watershed Analysis Area.

Management Area UTLTR Willow Creek H-S Total
General Forest 6,626 2,249 4,372 13,247
Partial Retention 3,204 1,345 4,713 9,262
Retention 2,605 523 2,423 5,651
Special Habitat
LSR 36 8,313 11 8,360
Eagle 97 487 584
Peregrine Falcon 1,625 1,625
L100 660 100 604 1,364
0G 12 478 368 846
Recreation River 2 0 30 32
Special Interest Area — 0 1,000 0 1,000
Horse Mountain Botanical
Proposed Research Natural Area — 0 0 1,154 1,154
Hennessey Ridge
Grand Total 13,708 13,898 15,419 43,025

Note the abbreviations for the Upper Tributaries Lower Trinity River (UTLTR) and Hawkins-Sharber (H-S)
names. L100 is a designation for 100-acre late successional reserves. OG 12 is a designation for late
successional and old-growth forests that are (1) most ecologically significant or (2) ecologically significant.
Acres are approximate.

General Forest

Approximately 13,247 acres is within the general forest management area. This management areais part
of the matrix and includes forested land programmed for commercial timber management. The primary
goal for thisareaisto produce a sustained yield of timber, and silvicultural treatments are designed to
help achieve the recommended management ranges identified in the Forest Plan for each vegetation series
and seral stage.

Partial Retention

Approximately 9,262 acres of the MTWAA s classified as Partial Retention Visual Quality Objective
management areas in the Forest Plan. These areas are typically middle-ground and background viewing
areas as seen from highly sensitive viewing areas, or from moderately sensitive viewing locations such as
county roads, streams, or trails. The goa for this management areais to maintain the areain a near-
natural appearing condition, where management activities are visually subordinate to the character of the
landscape. The partial retention management areais part of the matrix, and it is managed for a
programmed, sustained harvest of forest products in areas that are suited for timber management.

Retention

Approximately 5,551 acres of the MTWAA have been classified as Retention Visual Quality Objective
Management areas. These management areas are located within the matrix and primarily in the
foreground of Highways 299 and 96. The goa of this classification is to maintain the areain a natural or
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near-natural appearing condition. Although a variety of management activities are allowed, they are
subordinate to the characteristic landscape.

Special Habitat

There are approximately 13,677 acres classified as Special Habitat management areas within the
MTWAA. This management areaisintended to provide a core of relatively natural, undisturbed habitat
for plants and animals associated with mature and old-growth forests. Characteristics of individual areas
may vary somewhat according to the species for which they are managed. These management areas may
require vegetative manipulation to enhance the value of the stands for wildlife or plant species. These
management areas include Late Successional Reserves (LSR), old-growth (OG) forests, and eagle and
peregrine falcon habitats.

Recreational River

Approximately 32 acres of the MTWAA are classified as Recreational River management areas. This
management area included segments of the Trinity River and adjacent corridors of land. This areawas
classified as "recreational”" by the national Wild and Scenic Rivers Act of 1968 and designated by the
Secretary of the Interior on January 19, 1981. The goal of this designation isto protect the recreational
rivers and their immediate environments for the benefit and enjoyment of present and future generations.
This management classification provides for public recreational and resource uses that do not adversely
impact or degrade those values.

Special Interest Area

Approximately 1,000 acresin the MTWAA are classified as Special Interest Areas. These areas are set
aside to manage for their unique ecological values for public use, education, and enjoyment. The Horse
Mountain Botanical Areaisan example of this classification. The Forest's goals are to maintain the areas
ecological processes and unique features as well as promote public use, education, and interpretation that
is consistent with the values of the area.

Research Natural Area

Approximately 1,154 acres in the MTWAA are proposed as a Research Natural Area (RNA). Thisareais
part of a nationa network of field ecological areas designated for non-manipulative research, observation,
and to study and maintain biological diversity on National Forest System lands. The goals of the RNA
are to maintain unmodified conditions and natural ecological processes as well as provide for the Forest's
physical and biological diversity by acting as a gene pool for plant and animal species.

Wilderness

There are no designated wilderness areasin the MTWAA. The distance to the Trinity Alps and Marble
Mountain Wildernesses is approximately 3.7 miles and 24.4 miles respectively. Trinity Alps isaclassl|
wilderness and Marble Mountain isaclass | wilderness.
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Riparian Reserves

Riparian Reserves are interspersed throughout the analysis area.  Riparian Reserves are managed to
provide benefits to riparian associated species, enhance habitat conservation for organismsthat are
dependent on the transition zone between upslope and riparian areas, improve travel and dispersal for
many terrestrial animals and plants, and provide for habitat connectivity within the watershed. The
Riparian Reserves also serve as corridors to connect Late Successional Reserves. Interim widths of the
five categories of riparian reserves have been established in the LRMP. These interim widths are
designed to provide a high level of fish habitat and riparian protection until watershed and site analysis
can be completed. Riparian Reserves are intended to maintain and restore riparian structures and
functions to five categories of water bodies: 1) fish-bearing streams, 2) permanently flowing non-fish-
bearing streams, 3) constructed ponds and reservoirs, and wetlands greater than 1 acre, 4) lakes and
natural ponds, and 5) seasonally flowing or intermittent streams, wetlands less than 1 acre, and unstable
and potentially unstable areas.

Standards & Guidelines prohibit and regulate activities in Riparian Reserves that retard or prevent
attainment of the Northwest Forest Plan Aquatic Conservation Strategy objectives. The Aquatic
Conservation Strategy was developed to restore and maintain the ecological health of watersheds and
aguatic ecosystems contained within them on public lands. The strategy protects salmon and steelhead
habitat on federal lands managed by the Forest Service and Bureau of Land Management within the range
of northern spotted owl.

Roadless Areas

There are no Roadless Areas in the MTWAA. There were several potential roadless areas in the Cow
Creek watersned, but they were dropped from consideration due to roads and/or devel opment.

Hoopa Valley Indian Reservation Land Allocations

The Hoopa Valley Indian Reservation (HVIR) Forest Management Plan (1994) provides direction for the
management of Tribal landsin these watersheds. There are a number of land allocations in these
watersheds, each with its own Standards & Guidelines. There are cultural sitesin the Supply and
Campbell Creek watersheds directly north of lands managed by the Forest Service. The Campbell Creek
watershed provides a significant portion of the domestic water for the western portion of the reservation
and contains timberlands and noncommercial woodlands. Portions of both watersheds also contain
geologically unstable and inaccessible lands, wildlife activity centers and wildlife travel corridors. A
variety of land allocations guide management activities near the confluence of both creeks with the
Trinity River, including valley viewshed, the Trinity Wild and Scenic River corridor (recreational
designation), and urban use areas.

Mainstem Trinity Watershed Analysis
1-6



Physical Setting

Geology and Landforms

The analysis areais located along the western edge of the Klamath Mountains physiographic province.
The Klamath Mountains province is a complex geologic region formed by the accretion of crustal

material along the western edge of the North American continent during ancient subduction. The region
is characterized by elongate, fault-bounded belts of rock (i.e., "terranes") representing individual accretion
events. The belts are aligned in a concentric, crudely arcuate northwest-trending fashion, and they
increase in age from southwest to northeast. Rocks in the province include greywacke sandstones,
mudstones, greenstones, radiolarian cherts, and relatively minor limestone, as well as metamorphic
equivalents of these rock types and abundant granitic and ultramafic intrusives (Irwin 1966).

Much of the analysis areais underlain by bedrock of the Jurassic age Galice formation (Y oung 1978; see
Figure 3-1). The Galice formation is part of the Western Klamath Terrane and consists of mildly datey to
phyllitic argillite, greywacke, and stretched-pebble conglomerate (Irwin 1994). The Galice formation is
extensively folded and structurally deformed, and it is mapped with fault boundaries along much of its
extent (Young 1978). The Orleans Thrust Fault separates the Galice formation from the Ironside
Mountain batholith (diorite) along the eastern margin of the analysisarea. The Trinity River flows
entirely within Galice formation through the analysis area. To the west, the Galice formation is overlain
by a band of Jurassic age méange of the Rattlesnake Creek terrane. This mélange consists of sheared and
dislocated bodies of awide variety of rock types. The Rattlesnake Creek mélange occupies upland areas
west of Willow Creek in afault relationship such that a band of Galice formation is present west of the
mélange as well.

The western margin of the analysis area is coincident with the western edge of the Western Klamath
Terrane, where it abuts the Franciscan Complex (Figure 3-1). Rocks along the western, fault-bounded
edge of the Western Klamath Terrane include various ultramafic rocks and volcanics, the Friday Ridge
gneiss, and the Ammon Ridge (diorite) pluton (Y oung 1978, Irwin 1994). The Western Klamath terrane
is faulted against the Franciscan Complex along the Coast Range Thrust fault on the divide between the
Trinity River and Redwood Creek watersheds. A small area of Franciscan Complex rocks is present
along the western margin of the analysis area.

In general, northern Californiais aregion of high seismicity. However, there are no known active faults
in the assessment area, so the shaking potential appears to be aresult of more distant sources. Numerous
seismic sources are present in coastal Humboldt County to the west. The most significant is the Cascadia
Subduction Zone, which dips to the east beneath the site. The leading edge of the subduction zone is
offshore, but the subducting plate can be imaged beneath the continent to the Sacramento Valley. Melting
of the subducting plate is responsible for volcanism at the southern end of the Cascade Range (e.g., Mt.
Shasta and Mt. Lassen).

Seismicity associated with the subducting plate is concentrated near the continental margin and decreases
inland. The assessment area appears to overlay the eastern edge of the seismogenic portion of the plate
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interface, athough the zone appears to be 15 to 18 miles deep at this longitude (McPherson 1992).
Additional potential seismic sourcesin the region include the Mad River fault zone, an active fold-and-
thrust belt to the southwest, and the Grogan fault, a Quaternary active fault, which is roughly coincident
with the axis of the Redwood Creek valley.

Much of the assessment area is characterized by steep topography. Streams and riversin the region are
confined within steep, deep canyons due primarily to the persistent geologic uplift of the regiona
landscape. Ancient and historic landslides are common on the steep valley walls, particularly within
streamside inner gorges, which are prevalent in the assessment area. The abundance of mass wasting in
the areais aresult of the steep topography, high rainfall amounts, and weak earth materials. This has
resulted in the delivery of large amounts of sediment to stream channels. This landscape has historically
been sensitive to human disturbance such that many slope failures are attributable to management
practices (timber harvest, road/highway building) and resource extraction (hydraulic mining, etc.).

Climate and Hydrology

The climate of the MTWAA is hot and dry in the summer with temperatures commonly above 100°F and
cold and wet in the winter with temperatures often below freezing. Snow freguently accumul ates above
4,000 ft. elevation during the winter months. Elevations between 3,000 ft. and 4,000 ft. are frequently
subjected to rain during snow events.

The maximum elevation in the analysis area is 5,282 ft. at the summit of the East Fork Willow Creek.
The coastal divide on the west side of the analysis area has peaks of 4,952 ft. at Horse Mountain; 2,871 ft.
at abench mark near Berry Summit on Highway 299; 4,260 ft. into Three Creeks; 4,148 ft. into Campbell
Creek; and 3,478 ft. in Hospital Creek. The east side of the analysis areais also steep but has generally
dlightly lower elevations, with a 3,300 ft. ridge summit in Coon Creek; 3,615 ft. peak in Sharber Creek;
3,689 ft. in Gray Creek; and peaking at approximately 4,440 ft. farthest east in Hawkins Creek. The
benchmarksin the analysis area aong the Trinity River are 578 ft. at an upstream location near Cow
Creek down to 331 ft. at a downstream location in Hoopa.

Mean annual precipitation can reach 70 to 80 inches over the coastal ridges, diminishing with lowering
elevations with averages of 40 to 60 inches for the rest of the analysis area. About 90 percent of the
precipitation falls between October and April. However, snow usually remains at highest elevations
through May or June.

Water Quality

The important water quality parameters that most influence the beneficial uses for the MTWAA are
sediment and turbidity. Domestic water systems and the health of salmonid fisheries are significantly
affected by these two criteria. There are 51 water system permits issued within the MTWAA. These
systems are located throughout the MTWAA and vary from single domestic spring boxes to community
water systems. Hoopa Valley Public Utilities manages a domestic water system on Campbell Creek,
which serves about two-thirds of the Reservation's west-side water demand. The Hoopa Tribe has a
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Water Quality Plan (1997) and water flowing from the MTWAA must meet those standards where they
are more stringent than the State's. The community of Willow Creek draws its water from lower Willow
Creek, east of Highway 96. The community of Hawkins Bar receivesits water from Hawkins Creek.

The 1964 flood was a major regional event that, along with land management activities, affected each
watershed in the area to varying degrees. Willow Creek and the Trinity River are both located in close
proximity to Highways 299 and 96. These combined influences and activities have resulted in increased
levels of sedimentation that impacted aquatic habitats. The Environmental Protection Agency (EPA) has
listed the Trinity River as sediment impaired under the Clean Water Act section 303(d).

Biological Systems

Riparian and Aquatic Systems

Riparian Corridor Condition

The riparian corridors were greatly affected by natural and anthropogenic events. Prior to 1942 there was
only limited logging within the MTWAA. Following World War 1l the housing boom created demand for
wood products, and large-scale timber harvesting began mostly on private land with Forest Service
activities beginning around 1960. The rains preceding the 1964 flood delivered massive amounts of
sediment to stream channels that resulted in significant aggradation of stream channels and scouring of
riparian vegetation. In addition, significant and permanent impact to riparian vegetation has occurred
along Willow Creek as aresult of the construction of Highway 299, which runs aong most of the
mainstem. Timber harvesting on alarge percentage of private land and all federal MTWAA was greatly
reduced throughout the 1990's. This helped foster recovery of riparian zones, although hardwoods now
dominate canopy cover where it was once conifer. Riparian areas on National Forest System land in the
MTWAA that were not harvested provide good connectivity for bryophytes, lichens, and vascular plants
and for wildlife dispersal. SRNF databases report the MTWAA containing 415 acres of riparian
vegetation series.

Riparian-Dependent Species

Foothill yellow-legged frogs and southern torrent salamanders are known to exist within the analysis area.
Both species are in decline in parts of their range and are designated as Forest Service sensitive species.

Fish Species and Habitats

Figure 1-3 shows the known distribution of native resident and anadromous fish within the analysis area.
The native fishes include anadromous fall chinook salmon (Oncor hynchus tshawythcha), coho salmon
(Oncorhynchus kisutch), winter steelhead trout (Oncorhynchus mykiss), green sturgeon (Acipenser
medirostris), white sturgeon (Acipenser transmontanus), Pacific lamprey (Lampetra tridentata), resident
rainbow trout (Oncor hynchus mykiss), speckled dace (Rhinichthys osculus), three-spine stickleback
(Gasterosteus aculeatus), Klamath small scale sucker (Catostomus rimiculus), prickly sculpin (Cottus
asper), and riffle sculpin (Cottus gulosus). Non-native species include brook trout (Salvelinus fontinalis),
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American shad (Alosa sapidissima), brown bullhead (Ameiurus nebul osus), golden shiner (Notemigonus
crysoleucas), and green sunfish (Lepomis cyanellus). Recreational fishing for resident fish is allowed
within part of the analysis area. Although angling for salmon and steelhead is allowed within the
mainstem Trinity River, no fishing for these speciesis allowed in the MTWAA drainages. This
restriction isin place to protect spawning adult salmonids and rearing juveniles prior to their
outmigration.

The 1964 flood and timber management activities greatly degraded fish habitat, especially anadromous
habitat. These factors affected the MTWAA and most anadromous habitat in Northwestern California.
Substantial habitat recovery has occurred since the 1964 flood, but wild anadromous fish popul ations
have generaly not recovered in the Klamath basin. The coho numbersin the MTWAA areaare
extremely low. Coho salmon and their habitat have been listed under the Endangered Species Act (ESA).
The MTWAA contains designated critical habitat for the threatened Southern Oregon/Northern California
Evolutionary Significant Unit (ESU) of coho salmon. Due to the long-term decline of chinook and
steelhead runs in the Trinity sub-basin, the Pacific Southwest Region of the Forest Service has put these
two species on aregional sensitive species list to help ensure that Forest Service activities do not result in
atrend towards listing them under the ESA.

The 1996 amendments to the Magnuson-Stevens Fishery Conservation and Management Act set forth
some new mandates for NMFS, regional fishery management councils, and federal action agencies, such
asthe USFS, to identify and protect important marine and anadromous fish habitat. The councils, with
assistance from NMFS, were required to delineate essential fish habitat (EFH) in fishery management
plans or plan amendments for al managed species. Although the concept of EFH is similar to that of
critical habitat under ESA, measures recommended to protect EFH are advisory, not prescriptive. The
MTWAA contains EFH for coho and chinook salmon.

There are many causes for the general decline of anadromous salmonids in California, and scientists are
not all in agreement as to which causes are most deleterious to the different fish stocks. Althoughiitis
recognized that many problems exist at larger scales than the analysis ares, it is beyond the scope of this
document to focus on fisheries problems outside the analysis area.

The Forest Service hastribal trust responsibility to protect anadromous fisheries from impacts that may
result from management activitiesin the MTWAA.
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Figure 1-3. Distribution of Anadromous and Resident Fish in the Mainstem Trinity Watershed Analysis
Area.
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Trinity River

The mainstem of the Trinity River flows through the MTWAA. Much of the management of Trinity
River fisheries resources are largely influenced by decisions made off the Forest by the Bureau of
Reclamation. The Bureau of Reclamation is responsible for management of the Trinity River Diversion
(TRD) project that includes the Trinity and Lewiston Dams, which were completed in 1962. Streamflow
in theriver isregulated at Trinity Reservoir that has a storage capacity of 2.4 million acre-feet (McBain &
Trush 1997). Immediately downstream of the Trinity Dam is Lewiston reservoir, arelatively small re-
regulation impoundment that serves as the diversion point of Trinity River water to the Central Valley
Project. Approximately 70 percent of the Trinity River flow is diverted out of the basin and sent to
supply water for agricultural and urban users.

Following construction of the dams, a noticeable decrease in salmonid popul ations was observed
(USFWS & HVT 1999). It was estimated that approximately 80 percent decline in chinook salmon
populations and a 60 percent decrease in steelhead populations occurred by 1980 following the
commencement of the diversion (USFWS & HVT 1999). In addition, the operation of the TRD altered
the hydrologic regime which subsequently affected sediment transport, stream morphology, riparian
vegetation, and salmonid habitat (McBain & Trush 1997).

Willow Creek

Willow Creek is contained within a 30,080-acre watershed. The legal location of its mouth is T7N, R5E,
Section 29. The major tributaries are Brannan, Three Creeks, Gregg, East Fork, and Boise creeks. The
watershed contains about 14 miles of anadromous fish habitat with an additional unknown amount of
resident trout habitat. The salmonid fisheriesin Willow Creek benefited from many instream restoration
projects and several watershed restoration projects between 1989 and 2002. Highway 299 significantly
affects Willow Creek, as it runs along much of the stream's mainstem length. This course reduced
riparian function and increased sediment delivery. Two miles of stream are accessible to salmon, with an
additional 12 miles of stream above a partial barrier utilized by steelhead.

Campbell Creek

Campbell Creek is contained within a 3,840-acre watershed. The legal location of its mouth is T7N, R5E,
Section 6. It isnot designated as a key watershed, but has important fisheries and community values to
the Hoopa Valley Indian Tribe. The known anadromous habitat lies on the Hoopa Valley Indian
Reservation. Anadromous fish are found only in the lower two miles of Campbell Creek. A set of
bedrock fallsislocated approximately one mile upstream of the mouth that may be a partial barrier for
anadromous migration. Resident trout are present upstream of the anadromous reach. The Hupa Tribe
has installed several fish enhancement structures downstream of National Forest System land. The Hoopa
community uses Campbell Creek as a domestic water source, which serves about two-thirds of Hoopa's
west side water demand.
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Coon Creek

Coon Creek is contained within a 3,400-acre watershed. The legal location of its mouth is T7N, R5E,
Section 8. The mainstem of the stream is relatively steep with gradients ranging from 5-12% above the
county road bridge. Thereisalow water barrier at the mouth of the creek, which limits anadromous
salmonid access to periods of high water. LWD is alimiting factor in development of good habitat.
Little is known about resident fish use in this creek, however the steep gradient would suggest limited
utilization.

Sharber Creek

Sharber Creek is tributary to the Trinity River and is contained in a 2,050-acre watershed. The legal
location of its mouth is T6N, R5E, Section 13. Sharber Creek supports both steelhead trout and chinook
and coho salmon. There is approximately 6,300 feet of anadromous habitat. A waterfall blocks further
upstream migration. A culvert fish passage restoration project currently in the planning stage will allow
for improved access to the upper 5,800 feet of stream.

Hawkins Creek

Hawkins Creek istributary to the Trinity River and its watershed encompasses about 2,600 acres. The
legal location of its mouth is T6N, R6E, Section 20. The stream gradient averages 11 percent between the
mouth and the Road 7N04 crossing. There is a sharp drop of 15 feet at the mouth, which isabarrier to
anadromous migration until the river level rises. Another barrier to migration exists at the county
Hawkins Bar Road culvert. The creek is considered anadromous only for the lower 600 feet, although its
potential for steelhead could be improved. Hawkins Creek may be a significant source of domestic water
for Hawkins Bar.

Vegetation

Vegetation Data

The vegetation data used in this analysis were provided by the Ecology Program of the Six Rivers
National Forest. One of the main roles of the Ecology Program in Region 5 is the classification of
potential natural plant communities. This classification is based on a hierarchical system that provides
environmental variables as indicators of ecosystem process and function at each level. This hierarchy
includes series, subseries and plant association. The vegetation series represent the dominant overstory
and regenerating speciesin astand. The subseries represents the sub-dominant tree species or the shrub
species that reflect environmenta relationships. The plant association is the lowest level of classification
and represents the indicator species or the herb or shrub species that exist in a stand due to specific
microenvironment conditions. Each level of the hierarchy is distinguished from the others by differences
in species composition, soils, productivity, physiography, and expected response to management (Allen
1987).

Six seral stages, along with various modifiers, were used in this analysis. These seral stagesare
shrub/forb, pole, early mature, mid-mature, late mature, and old growth. Several modifiers were also
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used to define the land use or habitat potential associated with these seral stages. An‘H' was added if a
stand had been harvested, either clearcut or selection cut. An ‘A’ was added if a stand had a pre-dominant
overstory or aremnant stand of older trees that could be potential habitat for the marbled murrelet. A ‘B’
was added if a stand with pre-dominant trees had been harvested.

During the development of the SRNF LRMP, the Forest identified the historic range of terrestrial
vegetation variability (HRV) for the primary vegetation seriesto use as a basis in the development of an
ecologically based management strategy. The management strategy is to mimic disturbance rates and
patterns to achieve arange of vegetation types and seral stages that iswithin the HRV. The HRV
represents a wide range of seral stage conditions including infrequent, high intensity, catastrophic
disturbances. Since the Forest will naturally be subjected to catastrophic events, the Forest has developed
a strategy to manage within a subset of the HRV that provides a buffer against catastrophic events. This
subset is called the recommended management range (RMR).

Vegetation Series and Seral Stages

The MTWAA, like most of the areain the centra part of the Forest, is dominated by mixed
conifer/hardwood forests and conifer forests (Table 1-2). Approximately 88 percent of the National
Forest System land in the watershed is composed of these general vegetation series. The remainder of the
National Forest System land is composed of intermixed white oak, black oak and canyon live oak stands
(5 percent), meadows/prairies (<1 percent), and non-vegetated or unknown types. The tanoak seriesisthe
dominant vegetation series, followed by the Douglas-fir series.

Table 1-2. Vegetation series in the Mainstem Trinity Watershed Analysis Area.

Series Acres Percent of Watershed
Tanoak 39,796 50.5
Douglas-fir 10,879 14
Jeffery pine 2,031 2.5
White fir 2,023 25
White oak 1,471 2
Canyon live oak 1,329 15
Grassland 550 <1
Black oak 506 <1
Sugar pine 490 <1
Riparian 415 <1
Port Orford-cedar 283 <1
Alder 62 <1
Gray pine 51 <1
Knobcone pine 43 <1
Ponderosa pine 18 <1
Non-vegetated/Unknown 3,247 4
Untyped private and Tribal land 15,350 20
Total 78,545 100

Mainstem Trinity Watershed Analysis
1-14



Disturbances are a significant factor in ecosystem function. Natural disturbances include fire, wind,
floods, insects and disease, landslides, and earthquakes. Humans have introduced disturbances through
fire suppression, intentionally and accidentally set fires, timber harvesting, mining and grazing, as well as
introduction and spread of invasive plants. Although not currently found within the MTWAA, the
introduction of diseases such as Port Orford cedar root fungus and sudden oak death (SOD) have been a
major concern. The primary disturbance agents affecting vegetation structure and distribution in the
MTWAA have been wildfire, wildfire suppression activities, logging, mining, and floods.

Currently, the early mature sera stage is most abundant in the MTWAA (27 percent). It isfollowed by
the mid-mature (22 percent), pole (22 percent), old growth (10 percent), late mature (7 percent) and
shrub/forb (7 percent) seral stages. The early and mid-mature seral stages appear to have resulted from
stand-replacing fires that occurred throughout the areain the late 1860's and early 1910's. The majority of
the shrub/forb and pole stands are the result of timber harvesting.

Fire and Fuels

Wildfires have been a critical component in the development and maintenance of western ecosystems,
especially within the interior West (GAO/RCED-99-65, April 1999). Ecological processes, driven largely
by climate and topography, have shaped the forests within the Six Rivers National Forest. Historically,
wildfires with highly variable fire frequencies and intensities have played a major role in determining the
structure, composition, and successional stage of forestsin thisregion. Large scale stand-replacing fire
events occurred infrequently, while lower intensity fires were more common.

Aspart of adry, terrestrial physiographic province (FSEIS'/ROD 1994) within the interior west, the
MTWAA has experienced highly variable fire frequencies. Studies of pre-suppression fire frequency
intervals conducted in the general vicinity of these watersheds showed an average interval of about 16
years in Douglas-fir dominated mixed evergreen forests (Adams & Sawyer 1980) and 35 yearsin white
fir forests (Stuart & Salazar 2000). These pre-suppression fire return intervals are consistent with
findings of other studiesin the region indicating return intervals of 10 to 20 years in Douglas-fir
dominated forests in Northwestern California (Atzet et al. 1988, Agee 1991, Wills 1991, Taylor &
Skinner 1998).

Decades of successful fire suppression in the watersheds have significantly increased the return interval of
wildfires, leading to significant increases in fuel loading. The most extensive and serious problem related
to the health of national forestsin the interior west, including the MTWAA, is the accumulation of dense
vegetation, which has caused an increasing number of large, intense, uncontrollable, and catastrophically
destructive wildfires (GAO/RCED-99-65 April 1999).

Human-related causes (arson, campfires, children, debris burning, equipment, smoking or other
miscellaneous causes) are the predominant type of fire starts within the MTWAA, especially within the
Trinity River corridor, on privately owned parcels and within the Hoopa Valley Indian Reservation.
Lightning fire starts, athough relatively infrequent when compared to human related starts, are a
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significant cause of wildfires along the upper slopes and ridges of the watersheds, with multiple wildfires
sometimes generated from the same lightning storm.

The largest recorded wildfire to occur in the MTWAA was the 1999 Megram Fire, which started on the
Shasta-Trinity National Forest. The Megram Fire was a lightning-generated wildfire that burned
approximately 125,000 acres, the largest acreage on the Six Rivers National Forest since records began in
1910. Thefire burned for over 70 days and severely degraded air quality within the MTWAA.. Although
the mgjority of the Megram Fire burned outside of the MTWAA, it did burn approximately 2,017 acresin
the eastern portion of the MTWAA.

Factors within and adjacent to the MTWAA that present current and future challenges to fire and fuels
management include successful fire suppression efforts leading to high fuel loading; significant areas of
private lands adjacent and as inholdings to the MTWAA; a highway corridor along the Trinity River that
includes a portion of the Hoopa Valley Reservation, several communities, and high levels of recreation
use; limited access due to topography or intermixed ownership; and vegetation mortality and fuel
accumulation in the area affected by the Megram Fire.

Horse Mountain Botanical Area

Most of Horse Mountain Botanical Areaiswithin a Late Successional Reserve (LSR), and the remaining
Areais designated as a Special Interest Area (SIA) in the Forest Plan. The Botanical Area (1,080 acres)
lies mostly within the Willow Creek portion of the MTWAA at Horse Mountain (Figure 1-2) and is
heavily dissected by the numerous drainages feeding Ruby, Horse, and Willow creeks within its
boundaries. The SIA designation is to preserve and manage the distinctive serpentine vegetation and
associated rare plants of the Area and the southern-most stands of Port Orford-cedar (Chamaecyparis
lawsoniana, CHLA) within the natural range of this species.

The Specia Interest Area Management Strategy (1998) specifies that the "management direction for Late-
Successional Reservesisto protect and enhance conditions of late-successional and old-growth forest
ecosystems which serve as habitat for late-successional and old-growth related species including the
northern spotted owl. Timber management within the SIA is not permitted, but some stands could be
treated to meet well-defined ecological objectives consistent with the values for which the area was
designated.” The primary goal of an SIA is"to protect unique ecological, botanical, cultural, and
geologic features across the Forest and to promote public use, education, and enjoyment consistent with
the values of each area” Consistent to these objectives, a Botanical Areais classified [36 CFR 294.1] for
protection of unique botanical values, for educational purposes, and for recreational use compatible with
these values. Management goals specified in the Forest Plan are "to maintain afull complement of
species and plant communities as well as the natural process that supports these elements.”

Proposed Research Natural Area (RNA)

RNAs are a part of a national network of ecological areas designated for non-manipulative research,
observation, and to study and maintain biological diversity on National Forest System lands (USFS
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1995). The objectives of establishing RNAs are (1) to preserve a wide spectrum of pristine,
representative aress that typify target vegetation types and/or types considered of scientific interest; (2) to
serve as control areas for comparing landscapes manipulated by humans; (3) to serve as baseline areas for
measuring long-term ecological change; and (4) to preserve and maintain genetic diversity and to provide
alaboratory for the study of ecological succession (USFS 1995).

The proposed Hennessey Ridge RNA islocated in the southeastern portion of the MTWAA aong
Highway 299 at Hawkins Bar (Figure 1-2). This RNA would represent SAF type 229 Pacific Douglas-fir
in the North Coast Province. Currently the proposed areais a single unit (approximately 90 acres) on the
East Side of Hennessey Ridge primarily within the Icebox, Pony, and Gray Creek drainages (Hawkins-
Sharber Watershed) which flow directly into the Trinity River. Part of a spotted owl management area
lies within the northern portion of the proposed area.

Plant Species of Concern

The MTWAA area supports known locations of SRNF Forest Sensitive Species (FSS), SRNF Special
Interest Species (SIS), Northwest Forest Plan Survey and Manage (SM) species, California State Listed
(CR) species, and species considered rare by the California Native Plant Society (CNPS). Habitats for
species of concern include late seral stage conifer forests, meadows, grasslands, wetlands, serpentine
habitats, and rock outcrops. Suitable habitat for Federal Threatened and Endangered (TE) plant speciesis
not present in the MTWAA.

Forest Sensitive Species known to occur (historic and current) on the Forest are clustered lady's dlipper
(Cypripedium fasciculatum), mountain lady's dipper (Cypripedium montanum), Canyon Creek stonecrop
(Sedum paradisum), and Howell's miner's lettuce (Montia howellii). The two lady's slippers (also listed
as SM species) and the Sonoma manzanita (a proposed FSS plant species) also occur in the analysis area.
The only Specia Interest Species (proposed) in the area is Heckner's lewisia (Lewisia cotyledon ssp.
heckneri). In addition to the known occurrences of these sensitive species and special interest species,
potential habitat exists for other plant species of concern (Table 1-3) within the MTWAA.

In addition to the lady's dlippers, there are afew SM species associated with late-seral-stage forest that are
present in the habitat area, but are not known to occur within the MTWAA. These are Benson's saxifrage
(Bensoniella oregana, BEOR); the bryophyte, Pacific fuzzwort (Ptilidium californicum, PTCA); and the
lichens, Bryoria tortuosa (BRTO2) and Leptogium cyanescens (LECY 60). Bryoria tortuosa growsin
association with Ponderosa pine (Pinus ponderosa, PIPO), Jeffrey pine (Pinus jeffreyi, PIJE), and
Douglas-fir (Pseudotsuga menziesii, PSME). Leptogium cyanescens grows in association with Douglas-
fir (Pseudotsuga menziesii, PSME) and canyon live oak (Quercus chrysolepis, QUCH2) or with
Cdlifornia black oak (Quercus kelloggii, QUKE).
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Table 1-3. SRNF Forest Sensitive Species (FSS), Proposed Forest Sensitive Species (PFSS), Special

Interest Species (SIS), Proposed Special Interest Species (PSIS), California State Listed - Rare (CR), and

California Native Plant Society (CNPS) Listed plant species of suspected/known occurrence within the
Mainstem Trinity Watershed Analysis Area. The bolded species are known to occur within the MTWAA.

Common Name Scientific Name Status
VASCULAR PLANTS
Sonoma manzanita Arctostaphylos canescens ssp. sonomensis, | PFSS, 1B"

ARCAS3
Bald Mountain milkvetch Astragalus umbraticus, ASUM3 PSIS, 2
Benson's saxifrage Bensoniella oregana, BEOR FSS, CR, 1B'
Vancouver groundcone Boschniakia hookeri, BOHO PSIS, 2'
Siskiyou sedge Carex gigas, CAGI5 SIS, 4
bristly stalked sedge Carex leptalea, CALE10 SIS, 2!
meadow sedge Carex praticola, CAPR7 SIS, 2!
clustered lady's slipper Cypripedium fasciculatum, CYFA FSS, 4"
mountain lady's slipper Cypripedium montanum, CYMO2 FSS, 4"
Oregon bleeding heart Dicentra formosa ssp. oregana, DIFOO SIS, 4
Siskiyou willowherb Epilobium siskiyouensis, EPSI2 SIS, 1B*
rockloving erigeron Erigeron petrophilus var. viscidulus, ERPEV PSIS, 4"
Howell's fawnlily Erythronium howellii, ERHO10 PSIS, 1B*
mahogany fawnlily Erythronium revolutum, ERRES PSIS, 2
bristly gentian Gentiana plurisetosa, GEPL6 PSIS, 4
California wild hollyhock lliamna latibracteata, ILLA2 PFSS, 4*
Heckner's lewisia Lewisia cotyledon var. heckneri, LECOH2 SIS, 3
South Fork Mtn. lupine Lupinus elmeri, LUEL2 FSS, 1B*
slightstemmed mitrewort Mitella caulescens, MICAS5 PSIS, 2'
Howell's miner's lettuce Montia howellii, MOHO FSS, 2"
water bulrush Scirpus subterminalis, SCSU SIS, 2
Cascade stonecrop Sedum divergens, SEDI SIS, 2!
coast checkerbloom Sidalcea oregana ssp. eximia, SIORE FSS, 1B'
Canyon Creek stonecrop Sedum paradisum SEPA15 FSS, 1B*
Marble Mountain campion Silene marmorensis, SIMA5 SIS, 1B*
English Peak greenbriar Smilax jamesii, SMJA FSS, 1B*
BRYOPHYTES
Pacific fuzzwort | Ptilidium californicum, PTCA SM(A)
LICHENS

Bryoria tortuosa, BRTO2 SM

Leptogium cyanescens, LECY60 SM

! CNPS Lists: 1B = Rare, threatened, or endangered in California and elsewhere; 2 = Rare, threatened,
and endangered in California, but more common elsewhere; 3 = More information is needed (Review
List); and 4 = Limited distribution (Watch List).

Noxious Weeds

Weeds are undesirable and generally exotic or non-native plant speciesto an area. Invasive weeds

generally first become well-established in disturbed areas and along roadsides, then spread to the adjacent
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forest area. Potential vectors for introduction and dispersal of weeds may include road maintenance (i.e.,
movement of infested fill material and rock), escape from home gardens and agricultural fields and
orchards onto adjacent forest lands, movement of livestock from infested lands onto overgrazed or
disturbed sites, and vehicular movement of infested mud and soil. When a speciesis aggressively
invasive, poisonous, or presents other serious management problems, it is often designated as a noxious
weed by the Secretary of Agriculture or by State Agencies. The noxious plants found on the Forest are
mostly native to the Mediterranean or to Asia. Once introduced and established, many noxious weeds
have the potential to displace native plant species and entire plant communities. Target species are drawn
from State and County noxious weed lists. A proposed "Noxious and Invasive Weeds Program Strategy:
Northern Province (Klamath, Mendocino, Six Rivers, and Shasta-Trinity National Forests)" isin
preparation.

Initial surveys of the MTWAA have documented eight areas having yellow star thistle (Centaurea
solstitialis) infestations, and five locations where Scotch broom (Cytisus scoparius) has become invasive,
mostly in association with roads within the MTWAA. Additional noxious weeds that occur in significant
numbersin the MTWAA are bull thistle (Cirsium vulgare), French broom (Genista monspessulana),
klamathweed (Hypericum perforatum), and Himalayan blackberry (Rubus discolor).

Integrated Pest Management

Two forest plant pathogens of immediate concern to the MTWAA are Phytophthora lateralis, which
causes root disease of Port Orford-cedar (POC) and Phytophthora ramorum, which causes sudden oak
death disease (SOD) of coast live oak, California black oak, tanoak, and numerous other forest trees and
shrubs. Both plant pathogens are regionally present, but neither is currently known to occur within the
MTWAA. However, the presence of their respective host plant species within the MTWAA demands that
every effort be made to prevent disease introduction. Both pathogens can be transported in infested wet
soils or mud and through flowing water to non-infested areas. In addition, P. ramorum produces air-
borne spores that are carried by wind-blown rain and fog.

Range Management

Suitable livestock grazing rangeis primarily found in grassland, oak woodland, browse, and transitory
range (mostly associated with the timber management activities that open up the forest). Range
management on the Forest involves limiting the number of grazing animals that have access to designated
rangeland allotments seasonally (April through October) and physically distributing livestock (e.g., by
using fencing and water developments) to minimize the impacts on other Forest resources.

The MTWAA currently has only portions of two range allotments. Approximately 1,790 acres of the
3,162-acre Grouse Mountain Grazing Allotment overlaps onto the southwestern corner of the MTWAA
(southern portion of Enquist Creek watershed and the upper reaches of East Fork Willow Creek
watershed). The entire Grouse Mountain allotment seasonally supports 32 cow/calf pairs. The 9,564-acre
Groves Prairie Grazing Allotment abuts the north boundary of the Quinby-Sharber Slough and Hawkins
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Creek watersheds of the MTWAA, and overlaps by only 12 acres. The entire Groves Prairie allotment
seasonally supports 16 cow/calf pairs. Grazing impact to the MTWAA is currently minimal.

Wildlife Species and Habitat

Threatened and Endangered Species

As shown in Table 1-4, there are three federally threatened wildlife species that are known or suspected to
occur within or near the MTWAA. (No species listed as federally endangered are known or suspected to
occur inthe MTWAA.) These include the bald eagle (Haliaetus leucocephalus), northern spotted owl
(Strix occidentalis caurina), and marbled murrelet (Brachyramphus marmoratus). Designated Critical
Habitat Units (CHU) for the northern spotted owl and marbled murrelet are located within and adjacent to
the MTWAA within Late Successional Reserves (LSR) units #305 and #306, as well as twenty 100-acre
LSRs.

A fraction of one designated bald eagle network territory, referred to as the "Todd Ranch/S. Fork Trinity
River Territory,” islocated within the MTWAA. However, the actual nest siteislocated approximately
3.5 miles south of the MTWAA. Marbled murrelet zones 1 and 2 encompass approximately 66 percent
and 32 percent of the MTWAA, respectively. Surveys were implemented in 1995 to determine
presence/absence; however, no marbled murrelets were detected (Hunter et al. 1998). There are 26
northern spotted owl activity centers, consisting of 21 pairs and five territorial singles, on Forest Service
lands and two activity centers, consisting of a pair and an unoccupied site, on Hoopa Valley Tribal lands
within the MTWAA.

Table 1-4 provides alist of wildlife species of concern and known occurrences within the MTWAA.. The
list includes threatened, endangered, and candidate species as well as Forest Service sensitive species
listed in the LRMP.

Forest Service Sensitive Species

As shown in Table 1-4, a number of Forest Service Sensitive Species are known to occur in the MTWAA.
One historic peregrine falcon nest site and associated territory (Gray Creek territory) and afraction of the
"Horse Linto Creek" territory are located in the MTWAA. The portion of the Horse Linto Creek territory
within the MTWAA contains only foraging habitat. There is one designated northern goshawk (Accipiter
gentilis) territory within the MTWAA. Thissiteisreferred to asthe "East Fork Willow Creek” territory
that was last known to be occupied in 1987. In 1994 and 1995, a Forest-wide goshawk survey and
habitat-use study was initiated in selected areas of the Forest. The only confirmed sightings from that
study were on the Lower Trinity Ranger District but not within the MTWAA.
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Table 1-4. Threatened, endangered, candidate, and Forest Service Sensitive (FSS) wildlife species
known or suspected to occur within or near Mainstem Trinity Watershed Analysis Area.

Common Name Scientific Name SIEWS Status in MTWAA
Bald eagle Haliaetus leucocephalus Threatened | Present
Northern spotted owl Strix occidentalis caurina Threatened | Present
Marbled murrelet Brachyramphus marmoratus | Threatened |No survey detections
American peregrine falcon |Falco peregrinus anatum FSS Present
Northern goshawk Accipiter gentilis FSS Present
Great gray owl Strix nebulosa FSS No recorded presence
Willow flycatcher Empidonax trailli FSS No recorded presence
American marten Martes americana FSS Present
Pacific fisher Martes pennanti FSS Present
California wolverine Gulo gulo luscus FSS No known records
Pacific western big-eared | Plecotus townsendii FSS No known records
bat townsendii
Northwestern pond turtle | Clemmys marmorata FSS Present

marmorata
Foothill yellow-legged frog | Rana boylii FSS Present
Northern red-legged frog | Rana aurora aurora FSS No known records
Southern torrent Rhyacotriton variegatus FSS Present

salamander

Numerous Pacific fisher and American martens have been observed within the MTWAA. Western pond
turtles, foothill yellow-legged frogs, and southern torrent salamanders have also been observed in the

MTWAA.

Survey and Manage Wildlife Species

A number of survey and manage or protection buffer wildlife species are known or suspected to occur in
the MTWAA. Table 1-5 summarizes the Survey and Manage category and presence-absence of these
species within the MTWAA.

Table 1-5. Survey & Manage (S&M) and Protection Buffer (PB) wildlife species known or suspected to
occur within or near the Mainstem Trinity Watershed Analysis Area.

Common Name

Scientific Name

S&M

Category

MTWAA

Hooded lancetooth Ancotrema voyanum [ Present

Klamath shoulderband | Helminthoglypta talmadgei D Present

Chace or Siskiyou Monadenia chaceana B* No survey detections
sideband snail

Klamath sideband snail | Monadenia fidelis klamathica B** Present
Yellow-based sideband | Monadenia fidelis B>* Present

shail ochromphalus

Blue-gray tail dropper Prophysaon coeruleum A No survey detections
Shasta chaparral Trilobopsis ropri A No survey detections
Tehama chaparral Trilobopsis tehamana A No survey detections

Mainstem Trinity Watershed Analysis

1-21



S&M

Common Name Scientific Name Category MTWAA
Pressley hesperian Vespericola pressleyi A No survey detections
Long-eared myotis Myotis evotis PB No known records
Fringed myotis Myotis thysanodes PB No known records
Long-legged myotis Myotis volans PB No known records
Silver-haired bat Lasionycteris noctivigans PB No known records
Pallid bat Antrozous pallidus PB No known records
Flammulated owl Otus flammeolus PB Present
White-headed Dendrocopos albolarvatus PB Present

woodpecker

Notes: A = Rare, predisturbance surveys practical; B = Rare, predisturbance surveys not practical; D = Uncommon,
predisturbance surveys not practical or not necessary; E = Rare, status undetermined.
% Conduct extensive surveys and manage sites. * Conduct general regional surveys.

Other Special Status Species

The Redwood Creek black-tailed deer herd utilizes habitat within the MTWAA. Although deer in this
herd are primarily non-migratory, they will move down in elevation to avoid deep snow. Summer range
is generally characterized by habitat in the upper elevations and winter habitat is generally associated with
the lower elevations. The MTWAA encompasses a fraction of one key wintering area (Tish Tang
Wintering Area) which lies just south of the Hoopa Valley Indian Reservation.

There have been several incidental sightings of Roosevelt ek in recent years. The analysis areaiswithin
close proximity to severa established herds (the Marble Mountain Herd and the Trinity Alps Herd) and
expansion of the herds within the areain the near future is probable.

Human Uses, Values, and Expectations

Communities

Humans have inhabited these watersheds for over 8,000 years. There are numerous prehistoric and
historic sites documenting human use of the MTWAA. Most of the MTWAA population is located in the
unincorporated communities of Willow Creek, Salyer, and Hawkins Bar, all located on Highway 299, and
in the Hoopa Valley Indian Reservation, located north of Willow Creek on Highway 96. Historic
economic activities occurring in the MTWAA over the past 150 years include mining (e.g., copper, gold),
homesteading and ranching, logging (e.g., Douglasfir, tanoak, etc.), and recreation-related tourism. The
MTWAA provides diverse opportunities for outdoor enthusiasts and travelers, including fishing, hunting,
hiking, rafting, and wildlife-viewing. Currently, the main industries are services, recreation-related
tourism, agriculture, aggregate extraction, forest products, local branches of federal, state, and county
government agencies, and the Hoopa tribal government.

The largest non-reservation community in the MTWAA, and in the entire SRNF, is Willow Creek, with a
Census 2000 population totaling 1,743. Willow Creek has several small businesses, a major bank branch,
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service businesses, forest products industry, and government agencies. Asthe largest community in the
area, Willow Creek serves to some extent as aregional trade and services center.

Salyer and Hawkins Bar are small communities located in Trinity County east of the South Fork Trinity
River. Thisareas population is approximately 794. Key economic sectors include educational, health,
and socia services, and retall trade. The agriculture, forestry, fishing, hunting, and mining sectors are
also important to the local economy.

The Hoopa Tribe is afederally recognized tribe, and as such, the federal government has trust
responsibilities towards them. The southern portion of the Hoopa Valley Indian Reservation falls within
the study area. The Trinity River flows through the center of the reservation. The population of the
Hoopa Tribe, located on the Hoopa Valley Indian Reservation, numbered 2,633 in 2000. Most of the
reservation's population is located in the portion of the 144-square-mile reservation north of the MTWAA
boundary. Several small businesses, three of which are part of larger chain businesses, a major bank
branch, a small cattle industry, and tribal government offices and enterprises, including a development
corporation that runs tribal business enterprises, are located on the Hoopa Valley Indian Reservation. The
Tribe manages its lands, administering timber, fisheries, wildlife, cultural plants and sites, and other
natural resource-based programs. They have trust resources that are affected by off-reservation
management, such as fish and water.

Water quality is asignificant value held by all segments of the various communities. Improving water
quality is viewed as an economic and environmental necessity that supports fisheries, fishing, and water-
oriented recreational activities throughout the watershed. 1n addition, the growing agriculture industry
relies upon consistent sources of high quality water.

Heritage Resources

Native American occupation and land-uses spanning millennia are evidenced by numerous prehistoric
archaeological sites preserved across the study area and beyond. Also preserved are numerous historic
archaeological sites, generally dating after sustained Euro-American contact ca. 1850. Historic sites are
associated with post-contact Native Americans (including those descended from the indigenous peoples),
Euro-Americans, Chinese, and other ethnic groups attracted to the region for its mineral or timber
resources, or other reasons.

Early 20" century anthropologists documented that at historic contact, at |east three distinct Native
American groups occupied portions of the analysis area—the Hupa, the Tsnungwe, and the Chimariko.
Living within the analysis area and beyond are people who trace their lineage back to these Native
American groups, and many maintain heritage ties to the old ancestral lands, traditions and lifeways.

The discovery of gold in the Trinity River by Pearson B. Reading in 1848 precipitated Euro-American
settlement of the basin. With the establishment of supply centers at Union (Arcata) and Trinidad, the
lower Trinity was opened to California's 19" century Argonauts. New River Camp, China Flat, and the
river bars and flats drew miners by the hundreds. Permanent settlement by families, who established
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farmsteads on the river flats at Burnt Ranch, Hawkins Bar, Salyer, China Flat, Willow Creek, and the
Hoopa Valley following the initial push into the basin. They cultivated land, grew grains and hay, grazed
stock, and established fruit orchards and vineyards. Descendants of these settlers continue to live and
work within the MTWAA.

Tribal Trust Resources

In principle and through the application of treaties, statutes, and court cases, the Unites States government
isrequired to interface with Indian Tribes on a government-to-government basis. In U.S. v. Mitchell (463
U.S. 206, 225 [1983]), the U.S. Supreme Court reaffirmed the principle of "the undisputed existence of a
general trust relationship between the United States and the Indian people.” The U.S. Forest Serviceis
bound by this trust responsibility when it considers actions that may affect federally reserved tribal trust
resources, interests, and concerns of tribal governments. Federal tribal trust responsibilities relating to the
MTWAA extend to the federally recognized Hoopa Valley Indian Tribe. Tribal trust resources
potentially affected by off-reservation management activitiesin the MTWAA include water quality and
fisheries resources. The Forest Service must apply its trust responsibilities to the downstream Y urok
Tribe who aso hold federally reserved trust resource rights associated with water quality and fisheriesin
the Klamath-Trinity River Basin.

Land Ownership

The MTWAA has approximately 55 percent of the ownership in public lands managed by the Six Rivers
National Forest (Figure 1-4). Approximately nine percent (6,921 acres) is within the boundary of the
Hoopa Valley Indian Reservation, and the other 36 percent (28,586 acres) isin private ownership (Table
1-6).

Table 1-6. Land ownership by watershed in the Mainstem Trinity Watershed Analysis Area.

Ownership UTLTR Willow Cr. H-S Total Acres
Six Rivers NF 13,706 13,885 15,447 43,038
Hoopa Valley Reservation 6,921 0 0 6,921
Other 10,515 13,860 4,211 28,586
Grand Total 31,142 27,745 19,658 78,545

Note: Acreages are approximate.
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Figure 1-4. Land Ownership Within the Mainstem Trinity Watershed Analysis Area
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Timber Production

The MTWAA includes genera forest, or matrix, lands that are generally available for commercial timber
production, which contributes to the Forest's overall timber products output. Additional commercial
timber production may be possible from other land allocations as a byproduct of other vegetation
management projects. For example, vegetation management projects with a primary goal of promoting
the development of large diameter treesin ariparian zone may aso generate small diameter sawlogs by
understory thinning. Private timberlands within the MTWAA are primarily designated Timber
Production Zone (TPZ), dedicated to timber production. The remaining private lands support rural
residential uses. Hoopa Valley Tribal lands within the MTWAA are primarily classified as timberlands
and managed for multiple uses including timber production.

On Forest Service lands within the MTWAA, silvicultural practices and timber harvesting have reduced
the area occupied by mature and old growth seral stages and increased the area occupied by shrub/forb
and pole stages. The current seral stage distribution of the primary vegetation series does not reflect the
RMRs for the central zone. Vegetation management in the form of timber harvesting is one of the
activities that can be used to promote the devel opment of stands that more closely reflect the RMRs for
the central zone.

Special Forest Products

Special Forest Products (SFP) are defined as non-timber, renewable plant materials that are collected for
personal or commercia use. The most commonly collected products include firewood; holiday trees; a
wide variety of floral products, medicinal plants, fungi, edible plants, nuts and berries; and plants used in
Native American basket weaving and spiritual practices. The Lower Trinity Ranger District issues an
average of 121 commercial, 2,389 personal, and 107 free-use SPF permits per year.

Recreation

Recreational usesin the MTWAA include day use, overnight, and specia use (i.e., seasonal) activities.
Most recreational activities center on the mainstem section of the Trinity River, from Cow Creek above
Gray Falls to Supply Creek south of Hoopa. The MTWAA climate is characterized by hot dry summers
and cold winters, resulting in seasonal variationsin recreation activities. Water-oriented, hiking, and
camping activities occur predominantly in the late spring, summer and fall; and snow play and cross-
country skiing occur in the winter. Also, there are special events scheduled in the MTWAA communities
of Willow Creek and Salyer, such as the annual Bigfoot Days held in Willow Creek each September.
Recreational facilitiesin the MTWAA are provided by the federa government, the Hoopa Valley Tribe,
local organizations and service districts, and private entities. Camping in the USFS East Fork Willow
Creek and Boise Creek campgrounds is very popular.

River activitiesin the MTWAA occur mainly on the Trinity River, which is a designated Wild and Scenic
River. While there are more than 20 tributaries in the MTWAA, most do not have sufficient flows to
support water dependent activities. The majority of recreational use associated with the river consists of
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day use rather than extended overnight stays. River-oriented opportunities include rafting, kayaking,
canoeing, inner-tubing, boating, sunbathing, swimming, fishing, gold-panning, and sight-seeing. There
are nine river access sites within the MTWAA including trail access to water falls (Gray Falls) and
vehicle access to water craft launch sites. The main travel corridorsin the MTWAA, Highway 299 and
Highway 96, are designated scenic routes and offer sightseeing opportunities.

Mountainous areas include Horse Mountain, Titlow Hill, Telescope Peak, Snow Mountain, Brannan
Mountain, Three Creeks Summit, Brush Mountain Lookout, and Zeigler Point. Mountain-oriented
activities include camping (including designated, wheel -chair accessible, and primitive/dispersed sites),
hiking, backpacking, horse-back riding, mountain biking, picnicking, hunting, scenic driving (such as
Bigfoot Scenic Byway—Hwy 96, Trinity Scenic Byway—Hwy 299, and Titlow Hill Road to Horse
Mountain on Forest Route 1), off-highway vehicles (OHV), wildlife observation, wildflower viewing,
fishing provided by commercial outfitter guides, hunting, jeep-touring, and wilderness pack trips.
Winter-oriented activities include snow play, snow-mobiling, and cross-country skiing, which take place
primarily on Horse Mountain.

A significant portion of the MTWAA is privately owned, and there are privately offered recreational
facilities and activities that occur on both private and public lands. Recreational facilities offered by the
Forest Service have decreased in the last decade, primarily due to the closing of Gray Falls campground
and the transfer of Tish Tang recreation area to the Hoopa Valley Tribe ownership. Some river access
points on private property have also been closed due to trespassing and property damage.

Transportation System

The transportation system in the analysis area is made up of roads and trails that provide access for
motorized and non-motorized vehicles, livestock, and foot traffic. Since most trails are typically used for
recreational purposes, trails are described under the Recreation sections throughout this document (except
for a segment on historical, pre-road system trails discussed in the Transportation System — Reference
Conditions section); roads are discussed in the Transportation System sections.

The road system in these three watersheds consists of two arteria routes, several collector routes, and a
series of local spur roads. The major routes (arterial and collectors) are part of the transportation network
that link the analysis area to State Highway 96 and State Highway 299. In general, these roads extend
from the lower reaches of the drainages to the higher elevations by following major ridge systems. Most
of the stream crossings occur at tributaries to the main drainages in the middle to upper reaches of these
watersheds. Shorter local roads spur off the major routes, providing access to specific sites or limited
land areas. The arterial and collector roads generally offer improved surfaces and can accommodate
passenger vehicles. Thelocal spur roads tend to be low standard and typically were designed and
maintained only for high-clearance vehicles.
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Road densities are variable within the analysis area. Much of the analysis areaisin private ownership
and has afair amount of residential and urban road uses. The analysis area has no designated roadless
areas or wilderness areas. Figure 1-5 shows existing roads within the MTWAA, aswell as some of the

adjacent arterial and collector routes.
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Figure 1-5. Existing Roads Within and Adjacent to the Mainstem Trinity Watershed Analysis Area
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CHAPTER 2
ISSUES AND KEY QUESTIONS

The purpose of this chapter isto focus the analysis on the key elements of the ecosystem that are most
relevant to the management gquestions, human values, and resource conditions in the watersheds. Major
issues are identified and framed, and key questions are devel oped to eval uate the resource conditions and
to identify future management opportunities and priorities. Watershed issues are identified using various
sources. These sources include the following: Ecosystem Analysis at the Watershed Scale, Federal Guide
for Watershed Analysis, version 2.2 (August 1995); Northwest Forest Plan and Aquatic Conservation
Strategy objectives; best professional judgment regarding landscape-scal e resource conditions and
management direction; and public involvement regarding watershed concerns.

Physical System

Issue 1 - Erosion Process and Water Quality

Aquatic ecosystems in the Pacific Northwest have adapted to disturbances that impact water quality,
aguatic species, and habitat in the short term but rejuvenate the aguatic ecosystem in the long term.
During the past 40 years, parts of the Mainstem Trinity Analysis Area have experienced timber harvest
and road building. Due to the inherent instability and erodibility of thislandscape, human-caused
disturbance may have compounded the impacts associated with natural disturbances. The degree to
which erosion rates, riparian areas, water quality, instream habitat, and aquatic populations have been
altered from historic or reference conditions and the reasons for these changes are of key concern.

Key Questions:

1. How havethe distribution or intensity of hillslope processes changed over timein the analysis area?

2. What effects have natural and human-caused disturbances (including storm/flood events, landslides,
wild and prescribed fire, logging, road construction or maintenance, and mining) had on mass wasting
and erosion processes within the analysis area?

To what degree and where have management activities affected mass wasting or erosion processes?
To what extent have flow characteristics of the watersheds been altered, and what effects has this had
on key dependent aquatic species?

What water quality parameters within the watersheds may be detrimental to native aquatic organisms?

Where are domestic water sources located and how vulnerable are they to sedimentation from natural
or human-caused landscape disturbances?

7. Where beneficial uses have been impacted, when will they be considered "recovered"?

Mainstem Trinity River Watershed Analysis
2-1



8. Where within the watersheds have management activities tended to produce adverse effects on
beneficial uses (water quality and instream habitat), either directly or indirectly?

9. How do water quality parameters and erosion processes within the watersheds compare to the entire
Trinity basin?

Issue 2 - Soil Productivity and Protection

Soils are a fundamental resource on which most other ecosystem values are based. Many of the soilsin
the Mainstem Trinity Analysis Area are vulnerable to impacts from management, depending in large
measure on the particular location and type of management involved. Erosion hazard is high or extreme
in some areas due to steep slopes that are inherently unstable. Some soils with already low organic matter
are very susceptible to damage from high intensity wild or prescribed fire, while other soils are subject to
loss of porosity when compacted under moist or wet conditions. Maintaining the soil profile in a near-
natural condition throughout most of this Analysis Area (with the exception of permanent roads or
facilities) must be a primary goal to sustain other ecosystem functions.

Key Questions:

1. What soil types occur in the watersheds that are especially sensitive to natural or management
disturbance (such as logging, mining, fire or fuel treatments), and in what locations are special
mitigations warranted?

2. What are the key factors for protection of the various soilsin this Analysis Area when conducting
treatments to preserve other ecosystem values (such as fuels reduction)?

3. How should the relative risks and benefits to long-term soil productivity of actively managing vs. not
managing be evaluated when planning or executing projects?

4. What are the magjor uncertainties in protecting soil productivity within this Analysis Areawhile
conducting management activities?

Biological System

Issue 3 - Riparian Areas

Riparian and aquatic systems often reflect the ecological condition of an entire watershed. Riparian areas
are important links between terrestrial and aguatic ecosystems, and they provide important habitat for
numerous species. Riparian Reserves are aNational Forest land allocation intended to protect riparian
areas. Riparian areas within the Mainstem Trinity Analysis Area have been subjected to both natural and
human-caused disturbances, which may have diminished their function or value to dependent biotic
communities.

Key Questions:

1. How have vegetative conditions of riparian areas changed over the past century within the analysis
area, and what have been the causes of those changes?
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What are the principal beneficial uses associated with riparian areas and water bodies within the
analysis area, and how functional are riparian areas in meeting those uses?

Given the historic and recent impacts of natural and human-caused disturbances, what is the potential
and what are the principal mechanisms for large woody debris recruitment within riparian areas?

What effects have natural and human-caused disturbances (including logging, mining, fire, and fuel
treatments) had on riparian areas throughout the analysis area during the past century?

What riparian dependant species of concern exist in the analysis area?

How have the abundance and distribution of riparian species of concern and their habitats changed as
aresult of natural and human caused disturbances?

What criteria should be used to establish appropriate riparian reserve widths or to guide management
adjacent to or within riparian areas, in order to protect and restore beneficial uses?

What cooperative efforts with private landowners and other groups might be used to restore riparian
vegetation and reduce erosion and sedimentation while maintaining "fire safe" defensible spaces on
the wildland/urban interface?

Issue 4 - Aquatic Species and Habitat

The Analysis Area contains a significant portion of the Mainstem Trinity River and surrounding
tributaries that provide essential habitat for anadromous fish and other aquatic species. Several species
are considered at-risk and are listed as a Federal Endangered Species or Forest Service Sensitive Species.

Key Questions:

1.

What were the historic distribution, relative abundance, and habitat conditions of fish known to
occupy the analysis area?

Which fish species have been identified as being at-risk, and what are their current trends?

Which subwatersheds in the analysis area are critical for the maintenance, protection, and restoration
of at-risk species?

What physical and environmental factors have the most influence on the quality and distribution of

essentia fish habitat for species at risk? What enhancement projects or changes in management
would benefit anadromous fish and other aquatic speciesin this watershed?

What have been the natural and human causes of change between the historic distribution and
abundance of at-risk species and their current distribution and abundance in the analysis area?

How have exotic and hatchery-raised fish affected native fish populationsin this part of the Trinity
River?

Issue 5 - Vegetation

V egetation management is based on the seral stage distribution within the primary vegetation series on
the Forest (tanoak, Douglas-fir, white fir and red fir). A historic range of variability (HRV) and
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recommended management range (RMR) has been developed for each of these series and seral stages
within each of the three zones on the Forest. The HRV and RMR are based on disturbance regimes that
have created a mosaic of seral stages throughout the landscape. These watersheds lie within the centra
zone and contribute to the RMRs for that zone.

Disturbance agents such asfire, timber harvesting, road building, and fire suppression have atered the
seral stage distribution in this landscape. 1n addition, diseases such as Port-Orford cedar root disease and
sudden oak death disease have the potential to alter plant community species composition. Through these
agents, the resilience of some plant communities to catastrophic or larger scale disturbance may have
been altered.

Key Questions:
1. What isthe potential impact of Port-Orford-cedar root disease (Phytopthora lateralis) and sudden oak
death disease (Phytopthora ramorum) on plant community composition and function?

2. Using the year 2000 revised seral stage distribution, what management opportunities exist within the
watershed to bring the existing conditions more "in line" with the recommended management ranges
(RMRs) for the Central Zone?

3. Arethere opportunities for vegetation management that would increase resilience to catastrophic
disturbance such asfire?

Issue 6 - Fire

The Mainstem Trinity WA areaincludes the largest population centers on the Six Rivers NF, including
eight Federally listed communities at risk from wildfires. Recent wildfire events show the extensive and
severe potentia threats to these communities and the natural resources of the area. The virtual
elimination of fire from this areafor over 60 to 80 years has resulted in vegetation patterns and structure
which present severe challenges when trying to implement fuel treatments within and adjacent to the
wildland/urban intermix and across the landscape. Given the extensive private property within this
watershed, areturn to a pre-European fire regime may not be possible.

Key Questions:

1. What was the pre-European fire regime?
2. What isthe trend of the wildfire risk (lightning vs. human-caused)?

3. What isthefire hazard and what are the potential effects of wildfires to the communities and
resources within this area?

4. What are the impacts on air quality and visibility from wildfires compared to prescribed burns within
and adjacent to the analysis area?

Is returning to a pre-European fire regime achievable and sustainable?
What efforts can help to minimize risk of wildfire, especially the human-caused risk?
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7. What combination of fuel treatments (e.g., prescribed fire, fuelbreaks, thinning, mechanical
treatments) could help to reduce the fire hazard and where are the priority areas to treat?

Issue 7 - Botanical Area

The Horse Mountain Botanical Areais managed for the protection of unique botanical values (distinctive
serpentine vegetation and rare plants), for educational purposes, and for recreational use compatible with
these values. Universities and colleges use the area as an outdoor classroom. In addition, public uses
such as wildflower viewing, hiking, dispersed camping, wintertime snow-play, and hunting are popular in
thearea. Target shooting has also traditionally occurred here. Thereis a certain level of littering
associated with recreational activities and unlawful dumping within the botanical area. Past mineral
mining has left mining roads, trails, and tailing piles. Specia usesin the areainclude an electronic
communications site. A Special Interest Area Management Strategy was developed in 1998 and
identified specific issues related to Horse Mountain. The key questions below attempt to address these
issues.

Key Questions:
1. What are the distinctive elements of the botanical area and how do these dements compare to the rest
of the analysis area?

2. What are the potential impacts to botanical areavalues (i.e. plant communities, including Port Orford
cedar, rare plants) from past mining?

To what degree are current uses in the area incompatible with botanical area values?

What are the trends for this area related to use, private-public land interface, and botanical area
stewardship?

5. What opportunities exist to curtail resource impacts and increase public enjoyment of the area?

Issue 8 - Noxious Weeds

Noxious weeds are present in the MTWAA, some as |localized populations. The dominance and
persistence of noxious weeds displaces native species (flora and fauna) and alters various ecosystem
processes. Noxious weeds also reduce property values, the quality of pastureland and quality of riverside
recreation. Potential exists for these species to spread into currently uninfested areas by such vectors as
roads and equipment relocation. Opportunities exist to manage localized and leading edge populations.

Key Questions:
1. What priority invasive plant species are in the analysis area?

2. What management activities exacerbate the introduction, spread and ability to manage invasive plant
species?

3. What are the trends for weed further introduction and spread in the analysis area?
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4. What invasive plant management opportunities are available and applicable to the analysis area?

Issue 9 - Wildlife Species and Habitat

The Mainstem Trinity Analysis Area provides habitat for many wildlife species. There are concerns
about the viability of some of the species. These include federal listed Threatened species, Region 5
Forest Service Sensitive species, and Survey and Manage and Protection Buffer species from the Forest
Plan.

Key Questions:

1. What are the types and distribution of habitats and, where known, populations of these wildlife
species within the analysis area, and what are the trends for those populations?
What is the current distribution of late-seral stage and old-growth habitat within the watershed?

What is the habitat and population status for the northern spotted within LSR 306? What isthe
relationship of LSR 306 to other adjacent L SRs and what actions are needed, if any, to improve
habitat conditions and connectivity for late-seral stage dependent species?

How has the Megram Fire altered conditions for TES and specia status species within the watershed?

What possible management practices are needed to facilitate recovery of special status species
habitats lost due to the effects of the Megram Fire?

6. What possible management practices are needed to maintain and improve habitats for specia status
species within the watershed?

Social System

Issue 10 - Socio-Economic

This watershed has a large private property aspect to it, including portions of the Hoopa Valley Indian
Reservation. Thislarge population of residents has many uses for the resources within the watershed and
various values associated with these uses. Management of National Forest System lands and resources
affects daily life styles, recreation uses, and economic stability. The communities, Tribal governments,
and people are concerned about the management practices that the Six Rivers National Forest may
implement, particularly as the practices relate to access viaroads and trails, potential catastrophic fires,
quality of their lives and experiences, and local community economics and infrastructures.

Key questions:
1. What does this watershed contribute to the economies of local communities? What management
practices can assist in sustaining or improving the economies?

2. What are the subsistence activities of plant gathering, hunting, and fishing by local communities?
What management practices will be supportive of these activities?
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3.

4.

How does quality of life relate to the watershed? What are the contemporary spiritual and traditional
activities of the Hoopa and Tsnungwe tribes within the watershed? What management practices
might contribute quality of life and cultural traditional activities?

What opportunities exist for devel oping cooperative partnerships with the communities,
organizations, tribal governments, and others to increase the health and function of the resources and
communities of the Mainstem Trinity River?

Issue 11 - Heritage Resources

For hundreds or perhaps thousands of years, the landscape and environment of the Mainstem Trinity
Analysis Area has been shaped and influenced by the prehistoric and historic activities of its human
inhabitants. This Analysis Area contains many archaeological sites aswell a ceremonial villages,
ceremonial areas, and culturally important plants.

Key Questions:

L e A

What were the prehistoric land uses and practices?

What were the historic land uses and practices?

What heritage resources exist?

How has land management after the 1850's affected heritage resources?

What effect has fire suppression had on culturally important plants and cultural settings?
What types of activities have the highest potential to affect heritage resources?

Issue 12 - Tribal Trust Resources

A portion of the Hoopa Valey Indian Reservation isincluded in the analysis area. NFSlands are
adjacent to the Hoopa Valley Indian Reservation and their trust properties and resources. The Hoopa and
Yurok Tribes have Federally Reserved trust rights associated with anadromous fish and water. The Forest
has a trust responsibility to manage its activities and policies so that its off-reservation activities do not
adversely affect on-reservation trust resources or rights, including those rights associated with the
anadromous fishery and water quality and quantity.

Key Questions:

1
2.

What are the federally reserved trust resources and responsibilities within the analysis area?
What cooperative governmental opportunities are there to enhance trust resources?
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Issue 13 - Timber Production

The Forest Plan establishes a sustainable level of timber production that could be provided from general
forest (matrix) lands. Thiswatershed contains productive matrix lands and valuable tree species than can
help meet a portion of society's demand for wood products. Public opinion, locally and nationally, varies
on whether federal lands should be managed to provide timber outputs. The Six Rivers National Forest is
responsible for monitoring implementation of the Forest Plan and validating the assumptions used in it.

Key Questions:
1. What portion of the Forest Plan timber outputs, i.e. Allowable Sale Quantity, is expected from this
watershed?

2. Inlight of existing (year 2000) seral stage distributions in the central zone, and given all other Forest
Plan Standards & Guidelines, is the answer to question #1 redlistic to achieve?

3. Arethere opportunities for timber harvesting to occur outside of general forest (matrix) while still
meeting the goals, standards, and guidelines of the Forest Plan?

Issue 14 - Special Forest Products

Special Forest Products (SFP) are defined as non-timber, renewable plant materials that are collected for
persona or commercial use. The list of potentially available SFP is quite large. The most commonly
collected products include firewood; holiday trees, awide variety of floral products, medicinal plants,
fungi, edible plants, nuts and berries; and plants used in Native American basket weaving and spiritual
practices.

Due to the close proximity to prehistoric village sites, the town of Willow Creek, and State Highway 299,
many Specia Forest Products have been harvested from this watershed over time. Native Americans
cultured and utilized many of these products for thousands of years. In recent years, demand has
increased for commercial utilization of some SFP. General personal use of some SFP has also increased.
Uncertainties exist about the ecological roles and sustainable levels of harvest for many of these species
and products, especialy in light of exotic diseases such as POC root disease and sudden oak death.

Key Questions:

1. What arethe levels of historic and prehistoric utilization of SFP?

2. What are the projected commercial and personal use demands for SFP over the next decade?

3. What opportunities exist to provide increased quantities and/or improved quality of SFP for all uses?
4

What are the opportunities to manage a commercial harvest program that is supportive of community
subsistence and cultural traditional uses of plants?

5. What effects will State and Federal quarantines relating to sudden oak death (SOD) have on the
opportunities for SFP utilization?
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Issue 15 - Recreation

Recreation use in the Mainstem Trinity Analysis Areais primarily focused along the designated Wild and
Scenic Trinity River and in the Horse Mountain area of South Fork Mountain. The majority of
recreational use is associated with the river and consists of day use rather than extended overnight stays.
A significant portion of the use is derived from coastal communities as well as arearesidents. Fishing,
rafting, and boating draw many people to the watershed. Accessto theriver isanissue. Increasing
recreation use occurring in the mountains, primarily by hikers, Off Highway Vehicle (OHV) users,
mountain bikers, snow-players, cross-country skiers, dispersed campers, and target shootersis resulting in
conflicts and resource damage.

Key Questions:

1. What types and levels of recreation use are now occurring in the analysis area?
2. What are the issues concerning river access and other key activities?

3. How can recreation be developed and managed to be responsive to culturally significant locations and
protect heritage resources as well as other sensitive resources?

4. What opportunities exist for increasing river access and enhancing existing ones through
partnerships?

Issue 16 - Transportation System

Access to the Forest for management of its resources and for its use and enjoyment by the publicis
dependent on state and county roads and Forest Service system roads and trails. Most activities on the
Forest, including camping, hunting, fishing, motorized recreation, hiking, enjoying rivers and streams,
suction dredge mining, gathering fuel-wood, and accessing other forest products are available because a
Forest road or trail provides access to them. Driving for pleasure and viewing scenery is a popular
recreationa activity on the Forest.

There is an extensive road system located in this analysis area. The transportation system was devel oped
over an extended time frame largely for the purpose of resource extraction. Some road devel opment
predates Forest Service management activities.

In the past when timber hauling was the primary road use, road maintenance was accomplished primarily
with timber sale contracts where the private contractor provided maintenance during harvest operations.
Currently, the Forest administers road maintenance contracts to maintain roads within available funding
for vehicular safety concerns.

Reduced funding levels have created a situation in which it is not feasible to fully maintain the existing
road system at the operational maintenance levels. The current road system is maintained based upon
available funding which generally consists of appropriated funds. If maintenance activities and funding
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continue to decline, the potential will exist for unsafe conditions for vehicles and for road-related resource
damage.

Key Questions:

1. Which roads pose the greatest risk for erosion or prism failure if inadequately maintained?

2. What road maintenance is needed for each road to minimize future road deterioration and provide for
safe vehicle access?

3. What factors should be considered for maintaining roads to meet user access needs?
What factors should be considered for maintaining roads to protect forest resources?
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CHAPTER 3
REFERENCE & CURRENT CONDITIONS

Introduction

The purpose of this section isto develop both a reference condition, which will enable comparisons of
how ecological conditions have changed over time as the result of human influences and natural
disturbances, and a current condition. This discussion will alow further analysis about how reference and
current conditions interface with key management plan objectives that are outlined in the Six Rivers
National Forest (SRNF) Land and Resource Management Plan (LRMP). This discussion will also
develop information relevant to the issues and key questions presented in the last chapter.

Current conditions are generally derived from existing data and published reports. For this analysis,
professional judgment has been used to apply knowledge gained from data collected outside the analysis
area where specific data is lacking from within this area.

Reference conditions are primarily built from a multitude of sources ranging from anecdotal information
and knowledge of ecosystem processes and functions to data extrapolations based on old aerial
photographs. Therefore, reference conditions are both quantitative and qualitative and are influenced by
professiona judgment.

Physical Setting

Erosion Process and Water Quality

Erosion Process — Reference Conditions

Because of the steep terrain, locally weak earth materials, frequent seismicity, and high levels of
precipitation, many hillslopes within the MTWAA are susceptible to high levels of mass wasting and
surface erosion. As such, the Trinity River and its tributaries are subject to high sediment loads. The
presence of long-term high sediment loading within the Trinity River system is demonstrated by the
presence of large, extensive, alluvial deposits (terraces, fans, etc.) throughout the area. Peak winter storm
flows are typically associated with high levels of turbidity resulting from the large suspended sediment
load.

A number of bedrock and soil types are present throughout the MTWAA. Some of these are particularly
susceptible to erosion and mass wasting. Aswould be anticipated, these susceptible rock and soil types
are sensitive to human disturbance, and in many instances, human activities in the watershed have
resulted in significant increases in erosion and subsequent sedimentation.
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Earth Materials

Asdiscussed in Chapter 1, the MTWAA islocated in a complex geologic region underlain by awide
variety of earth materials, much of which has been tectonically deformed and metamorphosed to varying
degrees. In order to evaluate the susceptibility of this variety of earth materials to mass wasting, seven
primary rock units were established based on similaritiesin lithology, age, and/or degree of
metamorphism. These seven units were distilled from the complex geologic mapping in Figure 3-1in
order to ssimplify the landdide analysis described below.

Galice Formation (Jg). Metasedimentary rocks of the Galice Formation underlie 60 percent of the
analysisarea. Thisunit is part of the Western Klamath terrane (Irwin 1994). The Galice Formation
consists of mildly datey to phyllitic argillite, greywacke, and stretched pebble conglomerate. These
slopes contain many large, ancient, deep-seated landdlide deposits and are moderately susceptible to
debris dlides, debris flows, and accelerated gully erosion. For the purposes of landslide analysis, the
Galice Formation includes map units Jgs, Jwk_ms, and Jwk_tm (Figure 3-1).

Rattlesnake Creek mélange (rcm). Méange associated with the Rattlesnake Creek terrane underlies 15
percent of the analysis area. This mélange consists of sheared and dislocated bodies of serpentinized
peridotite, pillow basalt, and other mafic volcanic flows and tuffs, thin-bedded chert, argillite,
intermediate-composition to silicic volcanic rocks, and fine to medium-grained greywacke. Published
geologic maps (Young 1978, Irwin 1994) typically identify discrete ultramafic lenses and limestone
outcrops within the mélange, although those are not distinguished herein. Ancient landslide deposits are
common, and slopes exhibit awide range of mass wasting characteristics due to the varying lithologies.
The Rattlesnake Creek mélange is shown on Figure 3-1 as PMrc_u.

Mesozoic intrusives. Intrusive igneous rock bodies underlie about seven percent of the analysis area.
These igneous bodies are distinguished here due to their unique weathering and mass wasting
characteritics (e.g., grusification, decomposed granite, etc.). Intrusives are shown on Figure 3-1 as units
Jwk_gn-fc, MZpl_d-ar, MZpl_g-wc, and MZpl_d-im.

Ultramafics. Two distinct belts of serpentinite and other related ultramafic rocks are present within the
analysisarea. Oneislocated in the Rattlesnake Creek terrane, the other in the Western Klamath terrane.
These areas are distinguished here due to their unique lithol ogies, textures, and susceptibility to mass
wasting. Ultramafic belts are most common along major tectonic boundaries (i.e., along the thrust faults
that separate the terranes). Ultramafic rocks underlie about six percent of the analysis area, and are
shown on Figure 3-1 as units Jwk_um and PMrc_um.

Metavolcanics. Metavolcanic rocks of the Western Klamath terrane underlie about five percent of the
analysisarea. These areas consist of resistant and fairly competent greenstone and greenstone breccia that
form steep dopes with fewer ancient landdlides than other areas of the Western Klamath terrane. Y oung
(1978) maps these areas as the Rogue Formation. Metavolcanics are shown on Figure 3-1 as Jwk_rv.

Franciscan Complex (KJ). A small area of the Franciscan Complex is present along the western
watershed divide of the analysis area. These materials are associated with the Eastern belt of the

Mainstem Trinity River Watershed Analysis
3-2



Franciscan Complex. The Eastern belt of the Franciscan Complex is subdivided into the Y olla Bolly and
Pickett Peak terranes. Franciscan Complex rocks are shown on Figure 3-1 as units Kjfe_bf, Kjfe_gw, and
Kjyb_crm, and they underlie about three percent of the analysis area.

South Fork Mountain Schist (KJsf). The South Fork Mountain Schist is part of the Franciscan Complex,
but is subdivided here due to its distinct metasedimentary texture. The unit consists of quartz-albite-
muscovite-chlorite schist and semischist. This unit underlies three percent of the analysis area, and is
characterized by an abundance of large, ancient deep-seated landslides. These earth materials are
moderately susceptible to debris dides, debris flows, and accelerated gully erosion. The South Fork
Mountain Schist is shown on Figure 3-1 as unit KJppsm.

CRETACEOUS

KJfe_bf Eastern Belt Franciscan Complex Broken Formation; sandstone
KJfe_gw Eastern Belt Franciscan Complex Yolla Bolly Terrane undivided; greywacke, conglomerate, chert, argillite
KJyb_crm Eastern Belt Franciscan Complex Yolla Bolly Terrane undivided; mélange to broken formation

KJppsm Eastern Belt Franciscan Complex Pickett Peak Terrane; quartz mica schist
JURASSIC

Jgs Galice Formation; phyllite

Jwk_tm Western Klamath Terrane Galice Formation; phyllite

Jwk_ms Western Klamath Terrane metasediments Galice Formation; phyllite
Jwk_gn-fc  Western Klamath Terrane Friday Camp gneiss

Jwk_rv Western Klamath Terrane Rogue Formation; greenstone
Jwk um Western Klamath Terrane ultramafics; serpentinite locally with mafic rocks
MESOZOIC

MZpl_d-ar Mesozoic pluton Ammon Ridge Pluton; diorite, tonalite, quartz diorite, gabbro
MZpl_d-im Mesozoic pluton Ironside Mountain Batholith; diorite, tonalite, quartz diorite, gabbro
MZpl_g-wc Mesozoic pluton Willow Creek Pluton; granite and diorite

PALEOZOIC / MESOZOIC

PMrc_ib Paleozoic/Mesozoic intrusive blocks; dikes and sills, granitic blocks
PMrc_ls Paleozoic/Mesozoic limestone

PMrc_um  Paleozoic/Mesozoic ultramafic

PMrc_u Paleozoic/Mesozoic mélange
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Figure 3-1. Geologic Units Within the Mainstem Trinity Watershed Analysis Area.
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Landscape Evolution and Disturbance Regimes

o How have the distribution or intensity of hillslope processes changed over time in the
analysis area?

o  What effects have natural and human-caused disturbances (including storm/flood events,
landslides, wild and prescribed fire, logging, road construction or maintenance, and mining)
had on mass wasting and erosion processes within the analysis area?

o To what degree and where have management activities affected mass wasting or erosion
processes?

The landscape of the analysis area is typical of the Klamath Mountains Province. The geomorphic
evolution of the region has been influenced by the complex geology, regional tectonic uplift, high levels
of precipitation, and frequent seismicity. These processes have resulted in a landscape characterized by
deep, steep-sided canyons, relatively high-gradient, high-energy streams that are burdened with a high
sediment load, and widespread mass wasting. The region has evolved over millions of years, during
which it has experienced catastrophic changes with long intervening periods (hundreds of years) of
relative stability. Both large- and small-scale physical disturbances have been an integral part of this
evolution, and the various flora and fauna have adapted to these fluctuating conditions. Large-scale
disturbances that have affected the WAA include long-term climatic fluctuations (i.e., glacial/interglacial
epochs, etc.) and large seismic events (particularly those associated with great earthquakes on the
Cascadia Subduction Zone).

Within the short historical record, the principal natural disturbances that have impacted the area are
associated with catastrophic flood events. Three such events are known to have occurred in 1861, 1955,
and 1964. These floods resulted in widespread landsliding and subsequent peak sediment inputs into the
region's watercourses. Previous, larger floods are likely to have occurred in prehistoric times; such
extreme events are thought to have occurred in 1750 and 1600. Clearly the reference condition for the
MTWAA is characterized by dynamic geomorphic conditions that include periodic catastrophic events
and subsequent increases in mass wasting and sedimentation. These periods undoubtedly caused
significant changes in riparian and aquatic ecosystems.

Intervening periods between catastrophic landscape-altering events in the MTWAA were likely
associated with quiescent periods where geomorphic conditions were relatively stable. During these
periods, landsliding and erosion rates are diminished, and the subsequent sedimentation rate is reduced.
These conditions would allow aquatic and riparian conditions to stabilize and recover. These episodes of
disturbance and recovery were probably distributed randomly through time. In addition, disturbances
may have affected specific areas within the MTWAA or affected specific areas at different rates or
magnitudes. As such, different locales within the analysis area have probably been at different stages of
disturbance, recovery, or stability at any one time.

Surface erosion rates vary greatly across this landscape because of variations in soil type and parent
material, slope steepness and aspect, and vegetative cover. Over millennia, soil formation in most places
outpaces erosion so that soils accumulate, becoming deeper and presumably more fertile. In a
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geologically active area such asthe WAA, however, soil formation may only barely outpace erosion,
resulting in thin, immature soil veneers. Where mass wasting occurs, short-term erosion processes may
increase, resulting in complete removal of accumulated soils. Low gradient alluvial terraces and ancient
landdlide benches provide two of the few topographically favorable locales where soils may accumulate
and are protected from erosion. Wildfires are naturally occurring phenomena that have affected soil
formation and preservation throughout the WAA. Firesreduce the level of vegetative cover resulting in
increased erosion potential, and if intense enough, can ater the physical properties of the soil.

Pre-management M ass Wasting Conditions

Interpretation of pre-management mass wasting conditions is based on historical records and accounts,
familiarity with non-managed wilderness areas in similar terrain, and evaluation of early historical aeria
photographs. Prior to human influences, the geomorphic evolution of the landscape within the analysis
areawas primarily influenced by major climatic, seismic, and wildfire events. The potential magnitude of
these natural eventsin this topographic and geologic setting suggests that the analysis area was subject to
significant disturbance, even under natural conditions.

The earliest human influences were associated with Native American cultures. The impacts associated
with these early cultures were probably fairly minor as their activities were subsistence-based. The most
significant impact on mass wasting associated with early Native American cultures was probably burning.
Native cultures frequently initiated fires to facilitate growth and establishment of specific plant species
that were important for ceremonia and subsistence purposes. These burns likely increased erosion and
mass wasting potential through the reduction of canopy and overall organic cover.

Impacts associated with early European settlers were more severe. The earliest settlers within the WAA
were mid 19th- and early 20th-century miners and homesteaders. Historical records indicate that mining
activity had substantial impacts on mass wasting processes and sediment delivery along the mainstem
Trinity River and some tributaries. These impacts were especially severe upstream of the analysis area.
Hydraulic mining, which occurred locally within the WAA in the late 1800's and early 1900's, had a
particularly profound impact. Near-stream terrace deposits were processed using a variety of placer
mining techniques, and spoils were typically disposed of into the Trinity River. Since many of the placer
deposits mined were very old, elevated terraces that would have included substantial older landdlide
debris intermixed with younger stream deposits likely included a large fraction of older soils mixed with
aluvial sand, gravel, and boulders. These older soils would have contained a higher concentration of fine
particles. Most of the mining typically occurred during the wet season, when tributary flows were
substantial enough to process the placer ore. Assuch, asignificant amount of the finesin the spoils
would have been transported downstream. There isno way to reliably estimate how much sediment was
contributed to the Trinity River system by early mining (hydraulic or otherwise). Although mining
activity probably fluctuated considerably during its peak period, it islikely that several million cubic
yards of sediment were delivered during most years.

Interpretation of early aerial photographs provides insight into the patterns and impacts associated with
20th century development of the watershed. The earliest available aerial photographs are circa 1941 and
1944. These early photographs show relatively undisturbed hillslope conditions; most development at
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that time was concentrated on alluvia terraces along the mainstem Trinity River. Agricultural cultivation
of the terraces is the most significant development visible in the early photographs, as evidenced by
relatively large, well-established orchards. Highways 299 and 96 are present, but few upland roads are
apparent. Forest Service road building did not begin until the late 1950's.

The primary visual evidence of mass wasting processes on the 1944 aeria photographs consists of
recently active landdlide scars and recent aluvia deposits. A total of 133 active landdlides were present,
of which 56 percent were smaller than one acre and 14 percent were larger than three acres. Active
landslides were estimated to cover 222 acres, or 0.3 percent, of the MTWAA. About 74 percent of the
failures were natural features, while the rest were associated with county roads or old mining aress.
Nearly al of the dides appeared to have delivered at least 20 percent of their volume directly to streams
(the average delivery was 71 percent, accounting for nearly four million tons reaching watercourses).
Many of these dlides also appeared to be ongoing sources of sedimentation from surface erosion, but this
was probably only a small fraction of the sediment delivered by the origina slope failure.

Most of the active landslides visible in 1944 (71 percent) were interpreted to be shallow debris dlides,
flows, or avalanches. About 14 percent of the active slides appeared to be deep-seated; 13 percent were
rockslides. The various types of landdlides have different short-term and long-term sedimentation
impacts. Shallow dlides are generally smaller in volume, but deliver alarge fraction of that volume, as
well as much large organic debris, directly to stream channels. Shallow slides tend to be single-event
failures, although the bare dide scar may be subject to erosion for many years before revegetating. In
contrast, deep-seated slides usually involve much larger volumes, but occur less frequently and deliver
only asmall fraction of their volume to stream channels during the initial failure. However, some types
of deep-seated slides may continue to move on a seasonal basis, or the depositional area of the deep-
seated slide may be a chronic source of smaller secondary failures. Deep-seated slides may also have
profound effects on slope and channel morphology because of their size. Rockslides tend to deliver
relatively coarse material on an infrequent, sporadic basis as exposed bedrock weathers and becomes
increasingly weak.

The aerial photograph-based interpretation of mass wasting conditions may underestimate the number of
shallow landslides because they are often obscured by forest canopy and can heal relatively quickly. If
the interval s between successive sets of agrial photographs are long enough (i.e., greater than about five
years), asmall, shallow dide can occur and heal sufficiently within the interval such that it is not visible
on either photo set. Field studies also generally indicate that shallow slope failures have been amore
extensive erosion process than is indicated by aerial photograph inventories, in terms of the interpretation
of both recent and older (dormant) features. Over long time frames, deep-seated landdliding probably has
amore profound effect on the overall evolution of alandscape, while shallow landdliding is a more
significant source of sediment delivery.

Erosion Process — Current Conditions

The MTWAA is characterized by awide variety of topographic and geologic conditions. Therefore,
erosion rates are quite variable across the landscape. Tota erosion rates are a combination of surface
erosion and mass wasting (i.e., landsliding) processes. Based on previous erosion studies in northwestern
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California, it is likely that mass wasting processes have been far more significant in terms of sediment
delivery than surface erosion. However, surface erosion generally delivers a higher percentage of fine-
grained sediment to streams, while landslides may deliver both fine- and coarse-grained material as well
as boulders and large woody debris, which are important for proper stream function.

Surface erosion rates were not quantified in this analysis. However, based on experience in these areas,
surface erosion rates are probably highest in areas underlain by (1) ultramafic rocks, which are typically
sparsely vegetated and can be particularly susceptible where subject to concentrated runoff (e.g., culverts,
etc.); (2) in mélange and schist, which are subject to gullying; and (3) in areas where igneous rocks are
decomposed or deeply weathered. In addition, bare soil areas resulting from recent landslides, intense
wildfires, or in some cases, clearcutting, can be associated with short-term high surface erosion rates. The
following section on Soil Productivity and Protection presents further discussion regarding surface
erosion potential.

Landslide Inventory and Analysis

An inventory of historically active landslides was prepared by Forest Service analysts for this Watershed
Analysis to estimate the distribution of slides, their failure mechanisms, inferred cause, size, and the
percentage of sediment delivery. The development of individual slides was analyzed through time by
interpreting aerial photographs from 1944, 1960, 1975, 1990, and 1998. The following attributes were
recorded for each landslide identified on aerial photographs:

o Estimated size (in acres)

o Landslide type (shallow slide, debris flow, rockslide, avalanche, or deep-seated)

e Management influence (Highways 96 and 299, Forest or County road, harvest, mining, natural)
e Hillslope position

e Estimated percent sediment delivery to stream

e Growth from previous aerial photograph series

Below we discuss general landslide trends, the impacts of various management influences on landslide
occurrence, and the variation in landslide concentration relative to the subwatersheds and geologic units.

General Landslide Trends

In 1944, aerial photograph interpretation identified 133 active landslides within the analysis area. By
1998, 1,240 additional landslides had occurred, all but 20 of which had appeared by 1975 (Table 3-1).
The absence of interpreted landslides in the period since 1975 is the most significant trend of the
Mainstem Trinity data set. Of the 1,373 total landslides observed, approximately 192 had experienced
detectable enlargement, while 681 others had remained essentially static scars that probably continued to
deliver some sediment without lateral expansion. The spatial distribution of currently active landslides is
shown on Figure 3-2.
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Table 3-1. Summary of landslide trends and estimated sediment mobilized (yd3) in the Mainstem Trinity
Watershed Analysis Area (1944-1998).

Appeared or Appeared or Appeared or Appeared or
Enlarged Enlarged Enlarged Enlarged
Present in 1944 |  1944-1960 1960-1975 1975-1990 1990-1998
Count| Est. Vol. |Count| Est. Vol. [Count| Est. Vol. |Count| Est. Vol. |Count| Est. Vol.
Active 133 (2,753,800( 343 | 2,474,800 | 877 | 6,615,500 17 185,500 3 9,200
Enlarged 0 0 26 154,500 | 138 | 1,297,500 22 97,300 6 29,700
Total 133 (2,753,800( 369 | 2,629,300 (1,015| 7,913,000 39 | 282,800 9 38,900
Percent 8.5 20.2 23.6 19.3 64.9 58.1 25 21 0.6 0.3
Static 0 0 89 0 251 0 231 0 110 0
Recovering| O 0 18 0 86 0 437 0 280 0
Healed 0 0 0 0 1 0 663 0 974 0
Grand Total = 13,617,800 yd®

Landdide volumes were estimated based on application of previously derived relationships between
photo-interpreted |andslide area and field measurements of side volume. These relationship data were
developed for a sediment budget analysis of the Grouse Creek area (Raines & Kelsey 1991). A
percentage of the overall volume that was delivered to a stream was estimated from the aerial photographs
(Table 3-2) and converted to tons delivered using a density conversion factor of 1.5 tons per cubic yard
(Table 3-3). Volumes and tons delivered include small increments for shallow slides that appeared static
for aparticular time interval but are inferred to have been on-going sediment sources. However, static
dlides are not counted as "enlarged” in Tables 3-1, 3-2, or 3-3. The estimates of sediment delivery,
especially when summed for the various categories discussed below, are considered accurate to about 30
percent.

An estimated 14.8 million tons of sediment were delivered from al 1,373 landdlides for the period of
record (see Table 3-3 below). That material represents 72.3 percent of the total amount of material
mobilized. Over half of that sediment (8.6 million tons) was delivered during the 1960-1975 interval.
Thisinterval includes the 1964 flood, which is the most significant geomorphic event during the time
recorded on aerial photographs. Significant volumes were also delivered during the earlier photo
intervals (pre-1944 and 1944-1960), the majority of which was derived from new slides. The data suggest
that sediment delivery diminished significantly in the more recent photo intervals (1975-1990 and 1990-
1998). Theseintervals were interpreted to have delivered just under 0.4 million tons of sediment, a
relatively small amount compared with the earlier periods. The cumulative amount of sediment delivery
through the air photo period is shown in Figure 3-3. That graph demonstrates the large contribution in the
1960-1975 interval as well asthe relatively small increase in interpreted inputs since 1975.
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Figure 3-2. Current Active Landslides Within the Mainstem Trinity Watershed Analysis Area.
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Table 3-2. Summary of landslide trends and estimated sediment delivery (yd3) in the Mainstem Trinity
Watershed Analysis Area (1944-1998).

Appeared or Appeared or Appeared or Appeared or

Enlarged Enlarged Enlarged Enlarged
Present in 1944 1944-1960 1960-1975 1975-1990 1990-1998

Count| Est. Vol. |Count| Est. Vol. | Count | Est. Vol. |Count| Est. Vol. |Count| Est. Vol.

Active 133 | 2,058,300 | 343 | 1,679,200 | 877 | 4,904,000 | 17 | 141,900 3 8,300

Enlarged | O 0 26 119,700 138 834,800 22 77,100 6 24,400
Total 133 | 2,058,300 | 369 | 1,798,900 | 1,015 | 5,738,800 | 39 | 219,000 9 32,700
Percent 8.5 20.9 23.6 18.3 64.9 58.3 2.5 2.2 0.6 0.3

Grand Total = 9,847,700 yd*®

Table 3-3. Summary of landslide trends and estimated sediment delivery (tons) in the Mainstem Trinity
Watershed Analysis Area (1944-1998).

Appeared or Appeared or Appeared or Appeared or

Enlarged Enlarged Enlarged Enlarged
Present in 1944 1944-1960 1960-1975 1975-1990 1990-1998

Count| Est. Tons. |Count| Est. Tons. | Count | Est. Tons. [Count|Est. Tons. [Count [Est. Tons.

Active 133 | 3,087,400 | 343 | 2,518,800 | 877 | 7,356,000 | 17 | 212,900 3 12,400

Enlarged | O 0 26 179,500 138 | 1,252,200 | 22 | 115,600 6 36,600
Total 133 | 3,087,400 | 369 | 2,698,300 | 1,015 | 8,608,200 | 39 | 328,500 9 49,000
Percent 8.5 20.9 23.6 18.3 64.9 58.3 2.5 2.2 0.6 0.3

Grand Total = 14,771,400 tons

Management Influence on Landslides

Nearly half of the landslides in the WAA are interpreted to be related to management activities, based on
visual proximity to management disturbance; 51.5 percent of the landslides are interpreted as natural
failures that are unrelated to management activities (Tables 3-4 and 3-5; Figure 3-4). In 1944, the largest
contributors of sediment were landslides associated with mining. This was the only period in which non-
natural landslides were interpreted to contribute more than natural dides (Tables 3-4 and 3-5; Figure 3-5).
Coincident with the decrease in mining operations in the WAA, post-1944 contributions related to mining
diminished drastically in later photo intervals. Natural landsliding is dominant in the 1960-1975 interval,
which reflects the impacts of the 1964 flood (Figure 3-5). The other major contributor in the 1960-1975
interval istimber harvest-related landdliding, which is interpreted to be associated with 14.5 percent of the
sediment delivery. The 1960-1975 interval represents a period of increased logging in the WAA, an era
most notable for the intensive use of tractor-based yarding. Prior to the inception of the Forest Practice
Rules in the early 1970's, tractor logging was relatively unregulated, resulting in frequent utilization on
steep slopes and near (or in some cases within) watercourses. The percentage of annual sediment delivery
to streams relative to management influence through the analysis period is shown in Figure 3-6. That
graph shows clearly the relative significance of the major contributing management influences, mining
and timber harvest, and the steady increase in the relative significance of natural landdiding.
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Figure 3-3. Cumulative amount of sediment delivery (tons) within the Mainstem Trinity Watershed
Analysis Area (1944-1998).
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Table 3-4. Landslide incidence and estimated sediment delivered to streams (tons) relative to
management influence within the Mainstem Trinity Watershed Analysis Area (1944-1998).

Influence / Percent of

2000

Total 1944 1944-1960 | 1960-1975 1975-1990 1990-1998

Natural / 51.5 1,218,900 1,038,600 5,109,900 218,800 41,700, 7,627,900
Harvest-related / 14.5 24,900 653,200 1,429,300 26,400 0 2,133,800
IMining-related / 13.3 1,684,300 217,700 0 51,200 O 1,953,200
Harvest road-related /

9.5 42,100 521,600 830,900 1,600 1,400 1,397,600
Road-related / 6.5 51,400 155,200 736,200 21,300 4,000 968,100
Hwy 299-related / 2.3 37,300 55,800 239,000 8,300 0 340,400
County road-related /

1.8 3,700 28,600 226,000 900, 0 259,200
Hwy 96-related / 0.6 24,800 27,600 36,900 0 1,900 91,200
Total 3,087,400 2,698,300 8,608,200 328,500 49,000| 14,771,400

Table 3-5. Landslide incidence and estimated sediment delivered to streams (yd3) relative to
management influence within the Mainstem Trinity Watershed Analysis Area (1944-1998).

Influence / Percent of
Total

1944

1944-1960 | 1960-1975 1975-1990 1990-1998‘

Natural / 51.5 812,600 692,400 3,406,600 145,900 27,800, 5,085,300
Harvest-related / 14.5 16,600, 435,500 952,900 17,600 0l 1,422,600
IMining-related / 13.3 1,122,900 145,200 0 34,100 0o 1,302,200
Harvest road-related /

9.5 28,100 347,700 553,900 1,100 900| 931,700
Road-related / 6.5 34,200 103,400 490,800 14,200 2,700 645,300
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Influence / Percent of
Total

1944 1944-1960 1960-1975 1975-1990|1990-1998

Hwy 299-related / 2.3 24,900 37,200 159,300 5,500 0 226,900
County road-related /

1.8 2,400 19,100 150,700 600 0 172,800
|Hwy 96-related / 0.6 16,600 18,400 24,600 0 1,300 60,900
Total 2,058,300 1,798,900, 5,738,8000 219,000 32,700, 9,847,700

Landslide Variation Among Subwatersheds

Landslide occurrence was evaluated on a subwatershed basis (subwatersheds are delineated on Figure 3-
2) to identify high and low susceptibility portions of the overall analysis area (Table 3-6). Between 1944
and 1960, the Hawkins-Sharber and Willow Creek subwatersheds contributed more sediment than the
Upper Tributaries subwatershed, despite being smaller. The sediment peak between 1960 and 1975 was
fairly evenly distributed among the three subwatersheds. Landslide activity was again highest in the
Hawkins-Sharber subwatershed in the 1975-1990 interval, although mass wasting in the WAA was much
reduced. Mass wasting was low throughout all subwatersheds between 1990 and 1998. Table 3-6 also
shows the relative impacts of the various management influences within the subwatersheds.

On an individual subwatershed basis, several creeks in the WAA have developed a high concentration of
landslides, usually along the streamside inner gorge slopes. These include the mainstem Trinity itself,
Willow Creek, East Fork Willow Creek, Cedar Creek, Gregg Creek, Victor Creek, Campbell Creek, Coon
Creek, Bremer Creek, Sharber Creek, Quinby Creek, and Gray Creek.

Figure 3-4. Landslide incidence and percent of estimated sediment volume (tons) delivered to streams
relative to management influence within the Mainstem Trinity Watershed Analysis Area (1944-1998).
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Figure 3-5. Landslide incidence and estimated sediment delivered to streams (tons) relative to
management influence within the Mainstem Trinity Watershed Analysis Area (1944-1998).
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Figure 3-6. Landslide incidence and percent of sediment delivered to streams relative to time and
management influence within the Mainstem Trinity Watershed Analysis Area (1944-1998). For legend
key, see Figure 3-5 (above).
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Table 3-6. Percentage of mass wasting sediment delivery by subwatershed, time interval, and
management influence. UTLTR = Upper tributaries of the Lower Trinity River.

Management Influence (%)
Harvest

Mining Harvest Road Road Road Hwy 299 Hwy 96
Delivered Natural Related Related Related Related Related Related 'Related

Hawkins- _ _ _ _ _ _ _ _ _
Sharber 19,658

Pre-1944 -- -- 243 | 755 -- -- -- 0.2 -- --
1944-1960 -- 952,200 21.5 22.9 20.3 34.2 0.2 0.1 0.8 --
1960-1975 -- 2,720,100 77.0 8.4 7.6 1.6 0.2 53 --
1975-1990 -- 263,500 76.2 19.4 1.6 -- 1.4 -- 1.4 --
1990-1998 -- 4,000 -- -- -- -- 100.0 -- -- --

UTLTR 31,142

Pre-1944 -- -- 76.4 -- -- 12.0 3.6 -- 0.4 7.5
1944-1960 -- 683,500 48.1 -- 22.3 15.7 6.3 3.7 -- 4.0
1960-1975 -- 4,941,200 | 60.6 -- 11.0 10.4 11.5 5.5 -- 1.0
1975-1990 -- 22,400 78.3 -- 7.3 10.5 3.9 --
1990-1998 -- 45,000 92.7 -- -- 3.1 -- -- -- 4.2

Willow _ _ _ _ _ _ _ _ _
Creek 27,745

Pre-1944 -- -- 80.5 -- 4.7 0.5 7.5 -- 6.8 --
1944-1960 -- 1,062,600 | 47.5 -- 28.9 8.4 10.4 0.2 45 --
1960-1975 -- 4,208,300 | 42.2 -- 32.0 10.4 10.3 0.5 4.7 --
1975-1990 -- 42,700 1.5 -- 51.7 -- 35.8 -- 11.0 --
1990-1998 -- 0 -- -- -- -- -- -- -- --

Landdlide Variation Among Geologic Units

Landdide frequencies and sediment production vary considerably among the different geologic unitsin
the MTWAA (Table 3-7). The Galice Formation, which covers about 60 percent of the MTWAA,
accounts for the largest number of dlides, the largest volume of sediment delivery, and the highest rate of
sediment delivery per acre per year. The large number of slides and the large volume of sediment
generated in areas underlain by the Galice Formation can be explained by the large aeria extent of the
unit within the MTWAA; however, the high rate of sediment delivery per acreis a normalized value that
reflects the apparent susceptibility of this bedrock type to landsliding. Landslide rates were aso relatively
high in the Rattlesnake Creek mélange. Other geologic units were associated with lower rates of
landdlide incidence.
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Table 3-7. Landslide incidence and estimated sediment delivery relative to geologic units within the
Mainstem Trinity Watershed Analysis Area (1944-1998).

Number of
active and Tons Tons per Tons per acre
enlarged slides Delivered acre per year

Franciscan Complex 3,141 55 168,900 54 1.0
Galice formation 47,576 908 8,929,000 188 3.5
[Mesozoic intrusives 5,082 76 356,900 70 1.3
[Metavolcanics 4,182 65 223,000 53 1.0
Rattlesnake Creek mélange | 11,817 225 1,548,000 131 2.4
South Fork Mountain schist 1,996 14 53,700 27 0.5
Ultramafics 4,739 71 351,700 74 14

Hydrologic Regimes — Reference Conditions

1. Towhat extent have flow characteristics of the watersheds been altered, and what effects has this had
on key dependent aquatic species?

Mainstem Trinity River

The hydrologic regime of the mainstem of the Trinity River in the MTWAA varies with the annual and
gpatial distribution of precipitation. An analysis of annual precipitation at Hoopa from 1948 to 1983
shows that annual precipitation ranged from alow of 25.39 inches in 1976 to a high of 96.01 inchesin
1983. Most of the annual precipitation falls in the winter (Dec-Feb), averaging 29.85 inches, while the
summer (Jun-Aug) is generally dry, with 1.15 inches of rainfall primarily from short-duration, high-
intensity thunderstorms. The maximum daily rainfall of 8.64 inches occurred in December 1964. Annua
snowfall averaged 2.7 inches with a high of 15.7 inchesin 1972.

Annual peak flows at USGS Gaging Station #1153000 at Hoopa from 1912 to 2001 range from alow of
13,200 cfs (in 1944 and 2001) to a high of 231,000 cfs (in 1965). Peak flows were anayzed using the
USGS Annua Pesk Flow Frequency Analysis following the Bulletin 17-B guidelines (USGS 2000). All
annual recorded peaks were used in the analysis, including peaks associated with the known regulation
effects of Trinity River Diversion operations. The results of the analysis are presented in Table 3-8.

Table 3-8. Peak flows at USGS Gaging Station #1153000 at Hoopa, CA.

1.25 year 2 year 5year 10 year 25 year 50 year 100 year
Peak Peak Peak Peak Peak Peak Peak

Discharge @ Discharge Discharge Discharge Discharge Discharge Discharge
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

30,933 53,703 89,892 116,044 150,658 177,357 204,614

Tributaries of the Trinity River

A limited amount of streamflow data are available for the main tributary stream channelsin the analysis
area. The USGS operated gaging stations on Willow Creek (Station #1152980) from 1959 to 1974 and
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Supply Creek (Station #11530020) from 1981 to 1987. An analysis of the Supply Creek record was not
performed because of the relatively short period of flow records (six years). An anaysis of the Willow
Creek record was performed using USGS Annual Peak Flow Frequency Analysis following the Bulletin
17-B guidelines (USGS 2000). The results are presented in Table 3-9.

Table 3-9. Peak flows at USGS Gaging Station #1152980 Willow Creek at Willow Creek, CA.

1.25 year 2 year 5year 10 year 25 year 50 year 100 year
Peak Peak Peak Peak Peak Peak Peak

Discharge @ Discharge Discharge Discharge Discharge Discharge Discharge
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

2,149 3,732 6,575 8,891 12,231 15,249 18,503

Peak flows were estimated for tributary watersheds using the methods described for gaged vs. ungaged
relationship for the North Coast Region in USGS Water Resources Investigation 77-21, Magnitude and
Freguency of Floodsin California (Wannenen & Crippen 1977). Peak flows from the Willow Creek
analysis were used for the gaged site, and the watersheds for the gage sites were derived from a SRNF
watershed layer. The results of the peak flow estimation are presented in Table 3-10.

Table 3-10. Estimated peak flows for tributary watersheds. PD = peak discharge

2 year 5year 10 year 25year 50year 100 year

PD PD PD PD PD PD

Watershed Acres (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

Supply Creek 440 56 98 132 179 223 271
Hospital Creek 9,832 1,262 2,198 2,939 3,997 4,983 6,047
Lower Cedar Creek 1,749 224 391 523 711 887 1,076
Coon Creek 4,523 580 1,011 1,352 1,839 2,293 2,782
Brimer Creek 9,020 1,157 2,016 2,696 3,667 4,572 5,547
Summit Creek 6,474 831 1,447 1,935 2,632 3,281 3,981
Brannan Creek 6,197 795 1,385 1,852 2,519 3,141 3,811
Sharber Ck 5,862 752 1,311 1,752 2,383 2,971 3,605
China Creek 5,714 733 1,277 1,708 2,323 2,896 3,514
Quinby Creek 3,226 414 721 964 1,312 1,635 1,984
Ruby Creek 6,644 853 1,485 1,986 2,701 3,368 4,086
Hawkins Creek 10,450 1,341 2,336 3,123 4,248 5,296 6,426
East Fork Willow Ck 8,189 1,051 1,831 2,448 3,329 4,150 5,036

Hydrologic Regimes — Current Conditions

Mainstem Trinity River

Completion of Lewiston Dam in 1962 initiated biological, physical, and geomorphic changesin the
Trinity River below Lewiston. From 1962 to 1979, Central Valley Project (CVP) diversions delivered
nearly 90 percent of the Trinity River annual water yield above Lewiston into the Sacramento River for
urban and agricultural use. After 1979, river releases were increased from 110,000 acre-feet (af) to
340,000 af such that the diversion percentage was reduced to roughly 70 percent (McBain & Trush 1997).
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Accretion of unregulated flows and sediment from the North Fork Trinity River and South Fork Trinity
River tends to mitigate the impacts from Trinity River Diversion (TRD) operations downstream from
their confluences with the mainstem of Trinity River. McBain & Trush (1997) found that the impactsto
high flow magnitudes decrease substantially downstream as unregulated tributaries contribute to flooding.
The study conducted by McBain & Trush analyzed streamflow records from USGS gaging stations at
Lewiston, near Burnt Ranch, and at Hoopa before and after the TRD. The preTRD period is defined as
Water Year (WY) 1912 to WY 1960, and the post-TRD period isWY 1961 to WY 1995. Consistent
trends were observable at al three locations: (1) higher flows, those exceeded less than 50 percent of the
year, decreased as aresult of TRD operations; (2) low flows, those exceeded over 85 percent of the year,
increased; and (3) annual flow variability was reduced.

The U.S. Fish and Wildlife Service, Arcata Fish and Wildlife Office, and the Hoopa Valley Tribe
conducted an assessment of Trinity River flowsin 1999. The resulting report, Trinity River Flow
Evaluation, found that "disruption of the annual pre-TRD flow regimes with diverse hydrograph
components and the loss of coarse sediment supply responsible for creating and sustaining the Trinity
River ecosystem caused substantial habitat degradation. Downstream tributaries partially offset the TRD
effects by contributing flow and sediment to the mainstem, but downstream tributaries cannot mitigate the
lost snowmelt hydrograph components once generated above Lewiston™ (USFWS & Hoopa Valley Tribe
1999). The report also concluded that present snowmelt runoff tends to end earlier than pre-TRD
snowmelt runoff.

In December 2000, the Department of Interior issued a Record of Decision (ROD) for the Trinity River
Mainstem Fishery Restoration Final Environmental Impact Statement/Final Environmental Impact Report
(Trinity River ROD 2000). The key element of the Trinity River ROD was the recommendation to vary
annual instream flows for the Trinity River from the TRD based on forecasted hydrology for the Trinity
River Basin as of April 1% of each year, ranging from 369,000 &f in critically dry years to 815,000 &f in
extremely wet years.

The primary effects of the changes in hydrology resulting from TRD operations on the key dependent
aquatic species within the MTWAA are a degradation of fish habitat by a reduction of gravel necessary
for spawning habitat and the inability of reduced and less variable flows to flush fine sediments from the
existing gravels. TRD operations have eliminated a defined snowmelt peak and recession period
(McBain & Trush 1997). Water temperatures have also increased due to the lack of snowmelt runoff that
typically occurred during the spring/summer period (USBR 1979 in Zedonis & Newcomb 1997).

Several researchers have found that increased flows result in reduced travel times of smolts (as cited in
Zedonis and Newcomb 1997). The results of the studies generally indicate that migration rates are
positively correlated with river flow. While there are no known studies of investigating the effect of flow
levels on the travel rates of natural outmigrating smoltsin the Trinity River, it islikely that smoltsin the
Trinity River would respond to changes in flow levels similar to the results reported in the studies cited in
Zedonis and Newcomb (1997). Current migration rates would be less than migration rates of pre TRD
operations.
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Tributaries of the Trinity River

The timing of flows in the main tributaries to the Trinity River has been altered by the changesin
hydrologic processes resulting from roads. Roads have three primary effects on hydrologic processes:. (1)
they intercept rainfall directly on the road surface and road cutbanks and affect subsurface water moving
down the hillslope; (2) they concentrate flow, either on the surface or in an adjacent ditch or channel; and
(3) they divert or reroute water from paths it would otherwise take were the road not present (Gucinski et
al. 2001). The effect of roads on peak streamflow depends upon the size of the watershed; for example,
capturing and rerouting water can remove water from one ephemeral channel and cause major channel
adjustments in another ephemeral channel receiving the water (Gucinski et al. 2001). In larger
watersheds, roads constitute a small portion of the total area and have relatively insignificant effects on
peak flow.

At the landscape scale, correlative evidence suggests that roads are likely to influence the frequency,
timing, and magnitude of disturbance to aquatic habitats (Gucinski et al. 2001). Roads can act as barriers
to migration, lead to water temperature changes, and ater flow regimes (Gucinski et al. 2001).

Less frequent fire in tributary watersheds has reduced or eliminated peak flow responses to the removal of
duff, understory vegetation, and overstory vegetation by fire. Asaresult, the frequency of inputs of
coarse sediments and flushing of fine sediments associated with peak flow in response to fires has been
reduced in tributary channels.

Water Quality — Reference Conditions

The earliest water quality information collected for the parameters of concern in the analysis area—
sediment, temperature, and dissolved oxygen — was found in the Environmental Protection Agencies
STORET Database. The Forest Service collected periodic grab samples of sediment concentrations at
sampling locations on the following tributaries to the mainstem of the Trinity River from 1972-1980:
Hawkins Creek, Coon Creek, Quinby Creek, Sharber Creek, South Fork Trinity River, Ruby Creek, and
Willow Creek. The California State Water Resources Control Board began monitoring water quality
parameters on the mainstem of the Trinity River in 1958. Because thereis alack of quantitative water
quality data from the reference period, reference conditions are inferred from other data sources.

Mainstem Trinity River

Sedimentation rates of the mainstem Trinity River within the analysis area were most likely high given
that after amajor flood there would be numerous fresh inner gorge landslides adjacent to the channel and
sediment produced by hydraulic mining. Shade-producing riparian vegetation as shown on the 1944
aerial photos was lacking adjacent to Trinity River. Therefore, water temperatures were linked to changes
in seasona flow volumes and diurnal and seasonal heating of the water by solar radiation and air
temperature. Summer base flows were lower because the Trinity River was not regulated, and as aresult,
summer maximum temperatures may have been higher. Because dissolved oxygen (DO) levelsare
inversely proportional to temperature, if all other variables affecting DO are held constant (e.g., use of

DO by aguatic organisms in the respiration process), DO levels may at times have been lowered due to
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increased water temperatures. Lowered DO levels would have been localized. Although some fish
mortality may have been experienced, lowered levels most likely would not have significantly affected
fish populations.

Tributaries of the Trinity River

In the 1944 aerial photos there were very few landslides within the tributary watersheds, and nearly all
were attributable to natural causes. As a result, sediment delivered to channels from landslides was
relatively low. Riparian vegetation was moderate to dense in the 1944 aerial photos, and most channels
were not directly visible. Thus, it can be inferred that diurnal and seasonal temperatures were moderated
by this shade-producing vegetation. Summer water temperatures were probably at the low end of their
historic range, presumably below 65° F.

Given that fires may have been more frequent and their spatial extent was generally localized, chronic
fine and coarse sediment sources due to fires were more prevalent. Periods of increased summer base
flows likely resulted from fires due to increased mortality of transpiring vegetation. The loss of this
transpiring vegetation would have increased recharge of shallow and deep groundwater aquifers.
Groundwater would have been released to the tributary channels during the summer months as stream
levels dropped. The increased groundwater flows most likely would have produced more frequent cold
water summer refugia for fish populations. Periodic and localized decreases in DO would have resulted
from the elevated nutrient concentrations and organic decay in post-fire watercourses. DO levels could
have been low enough to create localized fish kills.

Water Quality — Current Conditions
o  What water quality parameters within the watersheds may be detrimental to native aquatic
organisms?

Water quality of the Trinity River is listed as impaired for sediment throughout its length by California
State Water Resources Control Board under Section 303 (d) of the Federal Clean Water Act. A sediment
impairment determination is based on non-attainment of water quality objectives and threat to designated
beneficial uses. With respect to cold freshwater habitat, the beneficial use may be threatened due to
conditions either in the water column (e.g., suspended sediment and turbidity) or on the stream bed (e.g.,
settleable material), or both. Other water quality parameters of concern that may affect native aquatic
organisms include water temperature and DO.

Water Temperature in the Mainstem Trinity River

Water temperature affects every aspect of the life of fish, including incubation, growth, maturation,
competition, migration, spawning, and resistance to parasites, diseases, and pollutants (Armour 1991 in
USFWS & Hoopa Valley Tribe 1999). The timing and duration of flows in the mainstem Trinity River
have been altered, and as a result, seasonal temperature regimes have changed (USFWS & Hoopa Valley
Tribe 1999). The storage of snowmelt runoff from the watershed above the dams has resulted in warmer
springtime temperatures in the mainstem Trinity River compared to pre-dam water temperatures
(TRBFWTF 1977 in USFWS & Hoopa Valley Tribe 1999).
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Parr-smolt transformation (smoltification) during the spring involves changes in the behavior and
physiology of juvenile anadromous salmonids that prepare them for surviva in salt water (Folmar &
Dickhoof 1980, Wedemeyer et a. 1980 in USFWS & Hoopa Valley Tribe 1999). Studies suggest that
water temperature alone is the primary influence on the timing and duration of emigration and
smoltification of chinook salmon. When water is slow to warm in the spring, smolts emigrate over a
longer period of time (Hoar 1988 in USFWS & Hoopa Valley Tribe 1999). The extended migration
periods associated with gradual warming may result in increased growth, which is a benefit because larger
smolts have higher survival ratesin seawater (Hoar 1988). Zaugg & Wagner (1973 in USFWS & Hoopa
Valley Tribe 1999) conclude that water temperatures greater than 55.4°F may interfere with steelhead
parr-smolt transformation. Coho salmon smolts also require cool water temperaturesto smolt. Clarke
(1992 in USFWS & Hoopa Valley Tribe 1999) recommended rearing coho salmon at temperatures
between 50°F and 59°F and reported that water temperatures below 62.6 °F are required for survival in
seawater. Inthe Trinity River, chinook salmon smolts emigrate later in the spring than do either coho
salmon or steelhead smolts and typically encounter the warmest water temperatures (USFWS 1998 in
USFWS & Hoopa Valley Tribe 1999). In hatchery experiments, water temperatures between 51.8°F and
53.6°F were shown to support chinook salmon smoltification. From 1992 to 1995, at least 80 percent of
steelhead, coho salmon, and chinook salmon smolts passed the Trinity River trap site near Willow Creek
by May 22, June 4, and July 9 respectively (USFWS 1998 in USFWS & Hoopa Valley Tribe 1999). In
1992 and 1994, years when water temperatures were warmer, chinook salmon appeared to migrate past
thetrap 1 to 2 weeks earlier (USFWS & Hoopa Valley Tribe 1999).

During the spring, summer, and fall, adult chinook salmon and steelhead emigrate into the mainstem
Trinity River within the MTWAA and hold until the onset of spawning. Boles (1988 in USFWS &
Hoopa Valley Tribe 1999) concluded that water temperatures between 38°F and 60°F were adequate for
protection of holding adults; at water temperatures above 60°F, pre-spawning mortality and temperature-
mediated diseases or reduced egg or sperm viability can occur. During spawning, awater temperature of
56°F or lessis recommended to decrease the prevalence of infectious diseases and fungi (Ordal & Pacha
1963 in Boles 1988).

Salmonid growth isinfluenced by water temperature and food availability. At extremely low water
temperatures, fish exhibit little or no growth. Aswater temperature increases, digestive enzyme
efficiency increases, and depending on food abundance and quality, growth rates increase (Rich 1987 in
USFWS & Hoopa Valley Tribe 1999). At very high temperatures, excessive metabolic activity and the
synergistic effects of additional stresses (e.g., low DO) can result in little or no growth, disease, or death
(DEQ 1995 in USFWS & Hoopa Valley Tribe 1999).

The optimal temperatures for migration, spawning and incubation vary by species. The optimal rearing
temperature range for steelhead is 45.0-58.1 °F with an upper lethal limit of 75 °F (Barnhart 1986). The
optimal rearing temperature for coho salmon is 53.2-58.3 °F with an upper letha limit of 78.4 °F. Table
3-11 shows optimal temperature ranges as recommended by Bell (1986).
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Table 3-11. Optimal salmonid temperature ranges (Bell 1986)

Species Migration °F Spawning °F ‘ Incubation °F
Fall Chinook 51.1-66.9 42.1-57.0 41.0-57.9
Spring Chinook 37.9-55.9 42.1-57.0 41.0-57.9
Coho 45.0-60.1 39.9-48.9 39.9-55.9
Steelhead 39.9-48.9

The 1964-1983 Trinity River temperatures at Hoopa exceeded many of the temperature ranges and
thresholds discussed above (Table 3-12, Figures 3.7 and 3.8). The highest temperatures recorded at
Hoopa were from June through October, a period that includes most of the life stages of salmonids. The
USGS data in Table 3-12 and Figure 3.7 must be analyzed with caution because temperature was not
continuously recorded. However, water temperatures appear to be affecting salmonid spawning, growth,
development, resistance to disease and outmigration.

Table 3-12. Average daily maximum water temperature of the Trinity River at Hoopa by month from
1964-1983 (Hydrosphere 1997).

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
°C 67| 76| 87| 110|151 | 192|229 | 23.0| 202 | 149 | 98| 74| 13.9
o 440 | 456 | 477 | 51.7 | 59.3 | 66.6 | 73.2 | 73.3 | 68.4 | 588 | 49.7 | 453 | 57.0

1964-1983 (Hydrosphere 1997).

A spring chinook fish kill was recently documented on the Trinity River which began in late June and
extended into early July of 2002 (Cyr 2002). A total of 23 dead chinook salmon were discovered in a
survey conducted by the Lower Trinity River Ranger District between the confluence of the South Fork
Trinity River and the mainstem downstream to the Big Rock river access point off of Highway 96 at
Willow Creek (Andazola 2002). The Hoopa Tribal Fisheries, Yurok Tribal Fisheries, and California
Department of Fish and Game also conducted surveys of the Trinity River in July 2002 (USFWS 2002).
Gill and vent tissue samples were collected from 11 fish and analyzed by the USFWS. Both Ceratomyxa
shasta (Ceratamyxosis) and Flavobacterium columnare (Columnaris) were detected in these fish and may
have contributed to pre-spawning mortality (USFWS 2002). Ceratamyxosis is temperature dependent and
mortality increases for fish exposed at greater than 50 °F. Mortality due to Columnaris is low at
temperatures < 59 °F with increasing mortality at 68 °F. The Lower Trinity River Ranger District
recorded temperatures of 72 °F during their survey (Cyr 2002).
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Figure 3-7. Average daily maximum water temperature of the Trinity River at Hoopa June through
October from 1964 - 1983 (Hydrosphere 1997).
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Figure 3-8. Average daily hourly water temperature of the Trinity River at Hoopa June through October
from 1998 - 2002 (CDEC 2003).
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Water Temperature in the Tributaries of the Trinity River

Coldwater discharges from tributary channels are a key component of the thermal regime of the mainstem
of the Trinity River. Localized coldwater refugia are often found where tributary flows enter the Trinity
River.

Based on aerial photo interpretation, it is possible that water temperatures are slightly elevated in the
tributaries due to the changes in channel morphology and riparian vegetation caused by the 1964 flood.
The tributary channel riparian vegetation has gradually recovered from 1964 flood, and stream channels
are now shaded by alders and conifers. Summer water temperatures have been continuously recorded by
the Six Rivers National Forest on the East Fork of Willow Creek above the mouth (1997-2001), Willow
Creek just below the East Fork (1995-2001), Willow Creek just above the East Fork (1999-2001), Willow
Creek at the downstream migrant trap (1995-2001), and Sharber Creek (1997-1998). During the summer
0f 2001 the following maximum temperatures were recorded:

e East Fork of Willow Creek above the mouth - 61 °F

e Willow Creek just below the East Fork - 62.2 °F

e Willow Creek at the downstream migrant trap - 68.9°F
e Willow Creek just above the East Fork of - 62.2 °F

The 2001 summer water temperatures exceed the maximum optimal temperature for steelhead and coho
salmon rearing and the maximum optimal temperature for spring chinook and coho salmon migration.

Sediment and DO in the Mainstem Trinity River

The USGS monitored sediment concentrations and discharges at the Hoopa gaging station from 1959-
1979 (Table 3-13). The highest sediment discharges are associated with winter storms (December-
March), with December the highest month. The December discharge is influenced by the flood of 1964,
which produced the highest recorded discharge - 8,900,000 tons/day.

Table 3-13. Sediment discharges (tons/day) for the Trinity River at Hoopa 1959-1979 (Hydrosphere
1997).

#Days 615 547 620 600 620 600 620 | 620 600 620 600 620 7,282

AvgDay 53,624 19,444 19,099 7,857 2,351 528 45 10 12 302 3,328 56,274 13,603
\EVOREVAY 1,450,000 | 540,000 | 813,000 | 265,000 | 37,000 | 11,800 556 148 579 | 55,600 | 182,000 | 8,900,000 | 8,900,000
MinDay 2 3.2 12 11 8.3 3| 0.76 1.0 | 0.81 0.83 1.0 1.4 0.76

Most of the energy used by salmonids to swim, locate food, grow, and reproduce is provided through
metabolic processes that require oxygen. Environmental conditions influence the oxygen demands of
fish, the amount of oxygen present on the water, and the ability of fish to take up oxygen. In general, the
oxygen demand increases with increasing temperature, although oxygen consumption may decrease as
temperatures approach lethal levels. Bjornn and Reiser (1991) found that adult and juvenile coho
swimming performance declined sharply after DO fell to 6.5-7.0 mg/l, and adult migration ceased when
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DO fell below 4.5 mg/l and didn't resume until it exceeded 5.0 mg/l. Generaly, rearing salmonids
function without impairment when DO is >7.75 mg/l with percent saturation at the following
temperatures. 32 °F-76%, 41 °F-76%, 50 °F-76%, 59 °F-76%, 68 °F-85%, and 77 °F-93% (Bjornn and

Reiser 1991).
The California State Water Resources Control Board monitored DO at Hoopa from 1958 to 1988. The

data were analyzed to determine the trend of DO concentrations for months of June though October
(Figure 3.9). In some years August DO concentrations fell below the salmonid function impairment

threshold of >7.75 mg/l, but for the majority of the time they were above this level.

Figure 3-9. June-October Dissolved Oxygen Concentrations Trinity River at Hoopa.
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Sediment and DO in the Tributaries of the Trinity River

The USGS and Forest Service have monitored sediment concentrations and sediment discharges at the
following locations:

Forest Service: Hawkins Creek, Coon Creek, Quinby Creek, Sharber Creek, South Fork Trinity River,
Ruby Creek, and Willow Creek (1972 - 1980). (Note: These data include both grab and automatic
sampling of suspended sediment. There are approximately 2,000-3,000 samples for each site. These data

have not yet been analyzed.)
USGS: Supply Creek near Hoopa, Station No. 1153000 1959 —1979 (Table 3-14)

Similar to the mainstem Trinity River, the highest sediment discharges in Supply Creek are associated
with winter storms, with December being the highest month. The December discharge is influenced by
the flood of 1964 which produced the highest recorded discharge — 9,950 tong/day.
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Table 3-14. Sediment discharges (tons/day) for Supply Creek at Hoopa 1959-1979 (Hydrosphere 1997).

Apr May June July Aug Sept Oct Nov Dec

#Days 155 113 | 124 | 120 62 30 54 56 53| 62 90 124 | 1,043
AvgDay 15 65 23 23 0 0 0 0 0 1 48 223 45
\EVOEVA 1,020 | 1,800 | 942 | 837 | 0.99 0 0 0 0| 72| 707 | 9,950 | 9,950
V(T pEVA 0.15 | 0.09 | 0.28 | 0.26 0 0 0 0 0 0 0| 0.33 0

Dissolved oxygen has not been monitored in the tributary channels, but the annual patterns of DO
concentrations should be similar to the mainstem Trinity River DO concentrations. However, summer
DO concentrations would be higher because tributary water temperatures are generally lower than the
mainstem water temperatures.

Domestic Water Sources in the MTWAA

o Where are domestic water sources located and how vulnerable are they to sedimentation
from natural or human-caused landscape disturbances?

There are 43 permitted and approximately 25-40 non-permitted domestic water sources within the
analysis area (Frey pers. comm. 2002). Most of these water sources have surface or subsurface intakes
that are dependent upon surface water quality. The known locations of the permitted water sources are
illustrated in Figure 3-10.

The mainstem Trinity River and the following tributaries supply water for the permitted and non-
permitted uses: Campbell Creek, Kirkham Creek, Coon Creek, Hudson Creek, Fourmile Creek, Sharber
Creek, Icebox Creek, Pony Creek, Cow Creek, Willow Creek, and Hawkins Creek. The Hoopa Valley
Tribe receives approximately 70 percent of its west-side domestic water that serves 300 people from a
surface water withdrawal on Campbell Creek. The Salyer Heights water system services about 40 people.
The Trinity Village withdrawal on Hawkins Creek (non-permitted) services 150 or more users. The
Willow Creek Community Services District (WCCSD) services approximately 1700 users. The WCCSD
intake is located on the Trinity River near Willow Creek and during the peak summer months withdraws
1.5 million gallons per day.

Figure 3-10 shows the location of permitted water sources and the predicted fire behavior of the water-
source watersheds. Many of the domestic water sources are within or downstream of areas with high to
extreme predicted fire behavior. If fires do occur in these areas, post-fire ash, sediment, and nutrient
discharges could have short-term water quality impacts that could make the water unusable for domestic
purposes without treatment. In addition, several of these water sources are downstream of active
landslide areas that are chronically producing sediment. Sediment concentrations for water sources that
are downstream of landslide source areas are most likely elevated and possibly make the water unusable
without treatment after significant precipitation events that activate landslide erosion.
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Figure 3-10. Known Locations of Permitted Water Sources and the Predicted Fire Behavior of the Water
Source Watersheds Within the Mainstem Trinity Watershed Analysis Area.
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Soil Productivity and Protection

e What soil types occur in the analysis area that are especially sensitive to natural or
management disturbances (such as wildfire, fuel treatments or logging), and in what
locations are special mitigations warranted?

Soils are a dynamic resource that support many physical, biological, and ecological functions in the
environment. Soils consist of mineral particles, organic matter, and numerous organisms. Therefore,
soils have biological, chemical, and physical properties that can change in response to management
disturbances. Soils vary with geologic parent material, topography, biological processes and age. The
different soils have variable textures and other characteristics that make them more or less sensitive to
disturbances such as wildfire and to land management activities such as timber harvesting, road building,
and fuel reduction projects.

Wildfires can negatively impact soils, particularly if the fires are intense and long duration. With intense
wildfires, soils may become hydrophobic (water-repellent), thereby reducing infiltration rates and
increasing surface runoff and surface erosion through rilling and gullying. In addition, organic matter in
the duff layer and possibly the A-horizon can be consumed during severe wildfires. The loss of organic
soil cover may increase surface erosion and reduce long-term soil productivity. Wildfire suppression
activities may cause an indirect impact on soils. Heavy equipment use may result in soil compaction, and
fire line construction results in the removal of organic matter and soil surface cover. Sensitivity to burn
damage relates to the potential for substantial reduction in soil organic matter that would lower soil
productivity. Some soils have textures and sufficient organic matter that will accommodate partial loss of
organic matter without reduced productivity better than other soils. These characteristics are used to rate
different soils for their sensitivity to damage from burning.

The soil Erosion Hazard Rating (EHR) indicates how susceptible the soil surface is to sheet and rill
erosion after the soil has been disturbed. Management activities that remove surface cover, expose
subsoil, result in soil compaction, or concentrate surface runoff have the potential to increase soil erosion
above natural erosion rates. Potential consequences of accelerated erosion include reduced productive
capacity of the site and adverse effects on water quality. Maximum EHR ratings are based on little or no
vegetation cover present during the average long-term occurrence of two-year, six-hour storm events.
When such a rainstorm occurs, accelerated erosion could result in most years on some of these soils and
generate unacceptable resource impacts.

Soil compaction susceptibility characterizes the potential for heavy equipment use to result in soil
compaction. Soil compaction typically occurs when moist or wet soils are compressed and the pore space
between soil particles is reduced. Soil compaction and reduced soil porosity are directly linked.
Compaction changes soil structure, reduces the size and continuity of pores, and increases soil bulk
density. Soils can become compacted from vehicular use (timber harvest operations and roads) and
repeated passes from large animals (cattle and horses) or people. Compaction becomes a problem when
porosity is reduced to the point that water infiltration, percolation, and moisture storage within the soil
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column are insufficient to support natural levels of plant growth and nutrient cycling. The potential of
soils to become compacted is primarily afunction of soil texture (i.e., proportions of gravel, sand, silt,
clay and organics in a given soil type) and soil moisture levels. The SRNF Soil Survey contains soil
texture descriptions that were used to estimate potential risk of soil compaction. Table 3-15 and Figure 3-
11 show the dominant soil families for the MTWAA. Table 3-15 also indicates the compaction risk for
each soil family. Approximately 19,921 acres (26 percent) of the MTWAA have a high compaction risk.

Susceptibility to burn damage, average EHR, and compaction risk are listed for the soils in the SRNF
Order 3 Soils Survey (1993). Given the level of generalization in the Order 3 Soils Survey, these
characteristics should be sampled and verified in the field to guide project implementation or mitigation.
Table 3-15 lists the dominant soil family with a generalized rating of sensitivity to these three
environmental factors within the MTWAA.

Table 3-15. Dominant soils with environmental susceptibility characteristics in the Mainstem Trinity
Watershed Analysis Area. Abbreviations are as follows: EHR = soil erosion hazard rating; L = Low; M =
Moderate; H = High.

Total Soil % Susceptibility Average

Family  Analysis to Burn Average Compaction
Dominant Soil Family Acres Area Damage EHR Risk

CLALLAM 25,925 33 M&H M M
(Deep Dry, Deep, Mod. Deep)

SKALAN (Deep, Deep Dry) 14,587 19 M M&H M&H
MAYMEN 4,463 6 M&H M M
TYPIC XEROFLUVENTS 4,374 6 L L M
HUNGRY (Deep) 2,836 4 M M H
HUGO (Deep) 2,674 3 M M M
GOLDRIDGE (Deep) 1,381 2 L H M
HOLLAND (Deep) 1,635 2 L M H
CHAIX (Mod. Deep) 1,087 1 H H M
DEADMAN (Deep) 1,145 1 M M M
DEADWOOD 1,033 1 M &L L M
HULLT (Deep, Deep Dry) 673 1 M M M
MADDEN (Mod. Deep) 863 1 H M H
Untyped Soils in MTWAA 15,782 20

The areas occupied by soils with high burn damage susceptibility and high erosion hazard ratings are
areas at high risk for impacts to long-term soil productivity. The soils with high burn damage
susceptibility and high EHR were isolated and acres summed for the subwatersheds in the MTWAA
(Table 3-16). Only the Chaix soil family, located in the Hawkins-Sharber subwatershed, has both a high
burn damage susceptibility and a high EHR.
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Table 3-16. Soils with high burn damage susceptibility and/or high Erosion Hazard Rating (EHR) with

acres in the subwatersheds of the Mainstem Trinity Watershed Analysis Area.

Dominant Soil Family

Total Acres in High Burn
Damage Susceptibility

Hawkins-
Sharber

Upper
Tributaries

Willow
Creek

(Burn/EHR Susceptibility)

and/or High EHR

Lower Trinity

CHAIX (Burn & EHR) 1,087 1,087
CLALLAM (Burn) 11,678 1,459 4,226 5,994
MADDEN (Burn) 863 255 608
MAYMEN (Burn) 237 237 0
GOLDRIDGE (EHR) 1,381 849 532
SKALAN (EHR) 6,649 4,568 2,075 7
Total acres 21,897 8,200 7,088 6,609
Percent of MTWAA or
Sub-MTWAA 35 42 29 36

The areas occupied by soils with high sensitivity to burn damage that are also classified as areas of high
to extreme predicted fire behavior are areas at high risk for soil damage from uncontrolled wildfire.
These areas are summarized in Table 3-17. Areas of concern are located in al of the subwatersheds, but
the Willow Creek subwatershed has the highest percentage of area occupied by soils with high burn
damage susceptibility and high to extreme predicted fire behavior.

Table 3-17. Soils with high burn damage susceptibility and high to extreme predicted fire behavior with
acres in the subwatersheds of the Mainstem Trinity Watershed Analysis Area.

Total Acres of Soils with

Dominant Soil Families High Burn Susceptibility Upper
with High Burn and High to Extreme Hawkins- Tributaries Willow
Susceptibility Predicted Fire Behavior Sharber = Lower Trinity Creek
CHAIX 478 478
CLALLAM 6,569 246 2,243 4,081
MADDEN 523 144 379
MAYMEN 87 87 0
Total acres 7,657 811 2,387 4,460
Sub-MTWAA % 12 4 10 24
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Figure 3-11. Dominant Soil Families Within the Mainstem Trinity Watershed Analysis Area.
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Biological System

Riparian Areas

Riparian Corridors and Stream Channels — Reference Conditions

The condition of riparian and aguatic habitats in the MTWAA has varied through time, primarily asa
result of channel changes caused by mass wasting and sedimentation resulting from sporadic floods of
extreme magnitude. In the first few decades after amajor flood, there would likely be numerous fresh
landdlides adjacent to channels, sizeable secondary erosion from landslide scars, prevalent accumulation
of sediment and debris in most stream channels, and decreased channel shading due to loss of riparian
vegetation. These types of impacts facilitate elevated water temperatures, reduced aquatic habitat quality,
and reduced stream productivity for salmonids. Longer and more stable intervals between severe floods
facilitates a period of channel recovery. These recovery periods see riparian growth, often resulting in
riparian stands with large trees that provide dense shade and the occasional input of large woody debris
(LWD) to the channel. As deleterious channel impacts of aflood lessen over time, aquatic habitats are
likely to improve and increase for salmonids with cool water temperatures and complex instream
structure. Eventually, erosion, sediment delivery, and sediment transport roughly become in balance in
the watershed, providing abundant clean substrate for spawning and rearing of salmonids.

Little direct information exists regarding prehistoric conditions, processes, and functions under which the
riparian and aguatic ecosystems of the analysis area evolved. However, useful inferences can be drawn
from historical records and aerial photographs taken in 1944. The aerial photos reveal extensive riparian
cover, much of it old-growth conifer. The exception to thisis ageneral lack of riparian vegetation along
the Trinity River. The flood of 1861 reportedly had widespread impacts in the region, but the effects are
not noticeable on these older aerial photos and probably have been erased or concealed in the intervening
83 years. Historical records indicate that Port Orford-cedar logging commenced with the completion of
the Trinity Highway (Hwy 299) in 1923. Logging activities prior to 1944 were primarily limited to the
ridge top areas in the Low Gap and Three Creeks area and would not have had a significant effect on
riparian vegetation structure and diversity throughout the MTWAA.

Inferences about other riparian and aquatic processes and functions can be drawn from the extent and
density of this historic riparian cover. Stream temperatures were probably low where there was
substantial shading along most tributary streams. It is aso reasonable to infer from the few active
landslides and other sediment sources visible in 1944 that aggradation and channel widening were fairly
minimal in the tributary stream channels. Although extensive sedimentation was not apparent in 1944,
considerable sediment could have been stored in these channels that is not visible on the aerial photos.
Much of that sediment may have been fairly well stabilized by vegetation and channel structure (such as
boulders and logs). Hence, it is possible that less sediment was available for transport during high flows
compared to the present, resulting in more optimal riparian and agquatic conditions.
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Mainstem Trinity River

Between the New River and Hoopa, the Trinity River is a transport-dominated, bedrock-controlled
channel. A review of the 1944 through 1998 aerial photographs shows large gravel point bars and
elevated stream terraces in reaches that are not highly confined between steep canyon walls. Alternate
bars are present in the steep canyon areas. There are extensive sections, mostly upstream of the South
Fork Trinity River, with steep canyon walls that may provide some topographic channel shading.
However, the riparian canopy does not, and probably never did, provide much shading of the channel.
The mainstem channel has likely had an open riparian canopy for centuries due to its width, the scouring
action of floods, shallow soils over a cobble and gravel base, and canyon walls. In addition, LWD would
not have had much influence on instream habitat development due to high flows flushing wood from the
system.

Sediment levels in the mainstem have varied in response to disturbance events such as floods and
episodes of widespread landsliding. Most of the sediment has probably originated from unstable terrain
along the mainstem corridor, hydraulic mining activities, and areas upstream of the MTWAA. The
relatively small tributaries that enter the MTWAA, with the exception of the South Fork Trinity River,
have probably tended to be of secondary importance as far as sediment input.

Tributaries of the Trinity River

In the 1944 aerial photos, riparian areas along main tributary streams in the MTWAA contained moderate
to dense, old-growth conifer riparian stands. The slope between Willow Creek and Highway 299 also
contained relatively undisturbed stands that provided a high level of cover over the creek. Most tributary
channels were not directly visible, although small openings were evident next to scattered inner gorge
landslides. There were very few landslides within tributary watersheds, and nearly all were attributable to
natural causes. The tributaries appeared pristine with little or no land management activity. Ridge-top
roads existed in some parts of the Three Creeks and Low Gap Creek subwatersheds and were used to
access the early timber harvest areas. A large flood that occurred in 1861 reportedly had a large impact
on many Trinity River tributaries and likely affected those in the MTWAA as well. Effects of this flood
on the tributaries flowing into the MTWAA were not very evident on the 1944 aerial photos, although
some older, dormant debris slides are visible that could have resulted from 19™ century floods. Given the
extent of the riparian conifer cover visible in 1944 and the time that it takes for the conifers to mature (75-
120 years), it is reasonable to conclude that these tributaries had not experienced a major disturbance

capable of altering sediment routing and LWD recruitment for many decades, or perhaps since the 1861
flood.

Riparian Corridors and Stream Channels — Current Conditions
e How have vegetative conditions of riparian areas changed over the past century within the
analysis area, and what have been the causes of those changes?

Current conditions of riparian areas in the MTWAA have been shaped to a large extent by human
disturbance of the landscape through extensive logging and road building as well as recent natural events
like the 1964 flood. Landsliding and hillslope erosion triggered by floods and exacerbated by land use
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activitiesin the 1960's and 1970's resulted in substantial changes to riparian areas in the main tributaries.
However, since the mainstem Trinity River already contained relatively sparse riparian vegetation, the
flood effects were more muted and mostly limited to channel aggradation.

Mainstem Trinity River

As described above under Reference Conditions, the mainstem Trinity within the MTWAA does not have
extensive shade-producing riparian cover. The predominant riparian vegetation along the mainstem
corridor consists of willow and alder. The 1997 storm event uprooted some of the riparian vegetation
along the river banks. 1t was unclear if the reach experienced significant deposition and erosion of bars
and terraces since the river discharge during the 1998 aerial photograph date was about three times higher
than that on the 1990 photos. The sequential aerial photo study revealed relatively few channel changes
within the main river over the past 50 years.

Tributaries of the Trinity River

Examination of sequential aerial photos from 1944 through 1998 revesals extensive riparian corridor and
stream channel changes in tributary drainages. In 1944, there were only afew inner gorge landslides
scattered among the main tributary drainages that created riparian canopy openings and downstream
aggradation. The riparian vegetation at that time was primarily late-successional/old-growth conifers.
Riparian vegetation in Willow Creek along Highway 299 was largely intact. Channel adjustments
appeared to be fairly minor and did not appear to have had significant riparian or aguatic impacts.
Logging was occurring on private land within the Willow Creek drainage but had not had a significant
impact to riparian vegetation.

The most dramatic change in riparian canopy and stream channel condition was visible in the 1960 aeria
photos of Willow Creek. Large-scale timber harvesting was occurring on private land that primarily
utilized tractor yarding. Much of the yarding was downslope into the creek beds, which were used as skid
roads and landing locations. The landings were located in the Willow Creek channel and adjacent
terraces, presumably to facilitate truck hauling on the nearby Highway 299. Nearly all of the late-
successional/old-growth riparian vegetation was removed along Highway 299 where it ran through
private land. Forest Service land remained largely undisturbed. Willow Creek and its tributary channels
experienced severe impacts to form and function due to channel widening and aggradation. Asthe
channel was highly impacted by the timber practices of the day, it is difficult to assess what the impacts of
the 1955 flood were in the watershed.

Channel and riparian disturbance a so occurred on private land in Sharber Creek from tractor logging
during the interval between the 1944 and 1960 air photos. As per the practices of the day, yarding and
road building also occurred in its streambeds. It appeared from the air photos that the Sharber harvesting
began afew years prior to 1960 due to the "freshness" of the disturbed ground, lack of "green-up," and
little evidence of landslides. Hawkins Creek also experienced some logging on Forest Service land
during this period, but riparian buffers were established that included some green tree retention.
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The 1975 photos show much reduced logging activity on private ground with increased operations on
Forest Service land throughout the MTWAA. Willow Creek showed extensive channel widening due to
the 1960's yarding practices and riparian harvesting, which was then exacerbated by the intensity of the
1964 flood. Riparian regeneration was underway on private land in Sharber Creek. However, awestern
tributary to this creek that passes through uncut Forest Service land showed numerous streambank
landdlides and channel widening. The mainstem of Sharber that flowed through the cutover private land
appeared to have a stable channel with an extensive young riparian canopy. The logging on Forest
Service land was conducted primarily by clear cutting with cable yarding that included riparian buffers
and streamside tree retention.

The most recent aerial photos show that much of the coniferous riparian canopy disrupted by floods and
logging between 1960 and 1975 has been replaced by dense deciduous vegetation. Little timber
harvesting has occurred on Forest Service land since 1990. While the long-term woody debris
recruitment potential may have been set back, the shade component has been re-established through
encroachment of alders and other riparian vegetation. Channel openings remain along most tributaries
(particularly Willow Creek), but overall, riparian canopy closure conditions have substantially recovered
since 1975. Canopy closure throughout much of the MTWAA is dense, with the exception of reaches
along the mainstem Trinity where the width of the channel reduces closure. A comparison of 1990 and
1998 agerial photos reveals little new disturbance of riparian corridors as a result of the 1997 storm
throughout the MTWAA.

Interim Riparian Reserves (IRR) are areas along streams, within Federal ownership, that are intended to
protect beneficial uses and the processes and functions inherent to riparian areas when management
activities are proposed within or adjacent to them. IRRs apply to unstable areas, perennial streams, and
intermittent/ephemeral streams with evidence of annual scour. Figure 3-12 showsthe IRR and vegetation
seral stages within the MTWAA. The present condition of the IRRs varies among tributary watersheds as
described above. Landslides associated with past storm events and management activities have left a
legacy that is still visible in the 1998 aerial photos. In addition to active landslides associated with storm
events, past timber harvesting and wildfires have aso had an impact on seral stages within IRRs. Table
3-18 shows the number of currently active landslides, seral stages, and high to extreme fire behavior
within the IRRs for each of the three major watersheds.

Table 3-18. Current conditions within Interim Riparian Reserves (IRR) of the three subwatersheds of the
Mainstem Trinity Watershed Analysis Area. Abbreviations are as follows: UTLTR = Upper Tributaries
Lower Trinity River; H-S = Hawkins-Sharber.

Acres of Acres in Acres in Acres of
active Acres Acres in late early- or Shrub/ high to
IRR slidesin = substantially = succession or mid- Pole/ extreme fire
Watershed  acres IRRs harvested Old-Growth mature Barren behavior
UTLTR 5,535 62 1,010 423 3,457 582 2,918
Willow Ck. | 5,380 86 1,319 1,670 2,109 196 3,161
H-S 4,519 137 426 1,362 2,325 269 1,904

Note: IRR occur only on Forest Service land. Acreage of currently active slides in the IRRs are derived
from slides located on the lower portion of the slope, which are either fully contained within or originating
outside and passing through the IRR.
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Figure 3-12. Current Vegetation Seral Stages within Riparian Zones Within the Mainstem Trinity
Watershed Analysis Area.
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A query of active slide data from aerial photographic estimates and GIS data (in part derived from air
photos) showed between 845 and 1,196 acres of active slides within the MTWAA from 1944 through
1998. There are currently about 285 acres of active slides in the analysis area. These acreages should be
considered a minimum amount of what may actually be on the ground. This is because aerial
photographic analysis alone is not sufficient to identify all areas of mass wasting in the IRR. For
example, slides under tree canopy, toe zones of older deep seated landslides, and small shallow slides
may not be identified and mapped on aerial photographs. A thorough field review will be needed to fully
identify landslides during the planning and environmental analysis portion of any proposed project.

o What are the principal beneficial uses associated with riparian areas and water bodies
within the analysis area, and how functional are riparian areas in meeting those uses?

e Given the historic and recent impacts of natural and human-caused disturbances, what is the
potential and what are the principal mechanisms for large woody debris (LWD) recruitment

within riparian areas?

o What effects have natural and human caused disturbances (including logging, mining, fire,
and fuel treatments) had on riparian areas throughout the analysis area during the past
century?

The principal beneficial uses associated with riparian areas and water bodies within the MTWAA include

e Shade provision over watercourses to help moderate increases in water temperatures

e Deposition of organic matter that helps drive primary productivity and aquatic macroinvertebrate
production

e Contribution of LWD that helps store and route sediment as well as forms or enhances aquatic and
terrestrial species habitats

Stabilization of streambanks and near-slope areas

Sediment filtration from upslope disturbances

As watershed and stream size increases in a downstream direction, the functional values of the riparian
areas change, and some of the above beneficial uses are not as applicable. For example, small trees and
brush in headwaters can effectively shade the stream; farther downstream, even large trees may not
provide effective shade (Murphy & Meehan 1991). In addition, small streams receive more of their
organic matter from local riparian vegetation than do larger streams. The role of LWD also changes with
stream size. In small streams, LWD generally stays where it falls and influences most of the stream
channel. In large systems, large trees may be carried away by high flows and deposited into log jams or
on terraces.

The principal mechanism for large woody debris recruitment involves trees falling into riparian areas
through either natural mortality, landslide movement, wildfire, or windthrow. In steep tributary channels,
which are characteristic of most stream channels within the MTWAA, woody debris recruitment is an
important function providing in-channel structure, sediment routing, and wildlife habitat. In the
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uppermost reaches of tributaries where stream power islimited and wood cannot be readily transported by
the stream, woody debris serves mostly as a nutrient source and wildlife habitat.

Conditions within riparian reserves, as shown in Table 3-18 (above), agree with observations made from
aeria photo trend analysis. Many of the riparian areas on private land have been disturbed historically
through timber harvesting, natural storm events, landdides, and wildfires. There appeared to be relatively
little timber harvesting on private land during the 1990's. Most of the recent private harvesting was
primarily located around ridgetop areas running between Coon, Brewer, and Sharber creeks. Some of the
private harvesting did involve timber removal from intermittent or ephemeral drainages. Most of the
harvesting on Forest Service land prior to the introduction of the Northwest Forest Plan retained riparian
buffers, athough they were narrower than IRRs and likely experienced some level of harvesting. The
more recent Forest Service harvesting incorporated |RRs to help protect beneficial uses of riparian aress.
The stream channels on public and private property were affected to some degree by indirect effects of
timber harvesting and road construction. These indirect effects were related to landslides and sediment
delivery and were generally triggered by storm events. The riparian zone along Willow Creek is still
being significantly affected by Highway 299 and the chronic sediment delivery from it.

The effects of public and private timber harvesting on LWD recruitment processes can be seen in two
ways. Harvesting resulted in changes in both tree species composition and size. Tree species
composition in riparian areas has shifted from being conifer-dominated prior to the 1940'sto one that is
predominantly deciduous, especially in Willow Creek. Although the deciduous vegetation may generally
be in a mature state (being relatively short-lived) and contribute LWD, their size and decay rate result in
relatively low instream persistence and functionality. For those areas that have had conifer regeneration,
the trees are relatively small, which limits instream functionality and makes them more prone to being
flushed through the system. The reduction in instream LWD likely decreased rearing habitat complexity
for salmonids and reduced the ability of the streams to route and sort sediment and create pools.

The vegetative composition of riparian reserves has been atered substantially as a result of past timber
harvest. The UTLTR, Willow Creek, and Hawkins-Sharber watersheds have 47.6 percent, 31 percent,
and 30.1 percent late-mature or old-growth vegetation remaining in their respective IRRs. These seral
stages are the likely current sources of large wood for these streams due to decadence or windthrow. The
aerial photographs show that a significant portion of the main tributary stream channels are lined with a
closed canopy of deciduous vegetation. Development of conifersis limited under these conditions. The
development of deciduous stands along the watercourses may have increased the seasona inputs of
organic materials and improved primary productivity to some degree.

The three watersheds have a substantial component of early to mid-mature vegetation. These seral stages
may not provide much large wood currently except as shallow landslides occur, but they are likely to be
primary sources for recruitment severa decadesin the future. The 1998 aeria photos show that many of
these riparian areas currently have alarge component of deciduous riparian vegetation (probably willows
and alders) compared to the 1944 photos in which most riparian areas were dominated by old-growth
conifer cover. These observations suggest that the intermediate-term recruitment potential for LWD has
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been reduced from recent historic levels. It is probable that sub-areas with relatively low percentages of
late mature and old-growth in riparian areas have a potential longstanding deficit in LWD recruitment.

It isimportant to note that despite the massive disturbance of the 1964 and later floods to riparian areas,
large flood events are a natural process. The 1964 flood generated many landslides and delivered much
sediment and woody debris. Even though many of the riparian areas now have a smaller conifer
vegetation component than before 1964 and may have alower LWD recruitment potential in some areas,
LWD delivered during the 1964 flood still remains an important part of current channel function.

Historic mining activities likely had some effect on riparian areas that varied with the type of mining
technique employed. Hydraulic mining washed away entire hillsides, obliterated creeks and drainage
patterns, and deposited massive amounts of sediment in stream channels. Small scale placer mining
occurred in the Willow Creek and Three Creeks drainages. These small operations likely harvested local
timber near the creeks to build cabins, dams, sluices, and other objects necessary for their endeavors.
Even though there were many of these claims, their size and short time of operations would have limited
the amount of damage to riparian areas. The 1944 aerial photographs appear to indicate that the riparian
vegetation was fully recovered from the placer mining era.

Wildfires have occurred historically throughout the analysis area. The most recent was the Megram Fire,
which originated outside the MTWAA. Since records started in 1910, approximately 752 fires have
started within the MTWAA with only six burning more than 100 acres. Of these 752 fires, 90 percent
were started by humans and burned approximately 2,545 acres. The other fire starts resulted from
lightning and burned 141 acres. These records suggest that post-1910 wildfires have not played much of
arolein the development or recruitment of LWD in the analysis area. However, the 1944 aerid
photographs appear to show relatively uniform seral stage development within the analysisarea. This
may indicate that large stand-replacing fires occurred prior to record keeping. These fires would have had
a significant impact on development and recruitment of LWD (e.g., short-term pulse in recruitment with a
long-term deficit).

It isdifficult to determine what this past legacy of wildfires meansin terms of current potential for
wildfire within riparian areas. The extent of high to extreme fire behavior within riparian areas (shown in
Table 3-18 above) varies for each subwatershed between approximately 42 percent (for Hawkins-Sharber)
and 59 percent (for Willow Creek) across the landscape. Given the fact that much of the analysis area has
already had areduction in late-mature and old-growth riparian vegetation from past harvesting, roading,
floods, and landslides, a high risk of stand-replacing fire in a substantial portion of the riparian reserves
could pose a significant concern for beneficial uses and riparian dependent species. Figures 3-21, 3-22,
and 3-23 (in the Fire and Fuels — Current Conditions section) illustrate that high to extreme fire behavior
is predicted throughout much of the MTWAA,, including the IRRs. Many of the riparian reserves at high
risk from wildfire are located a ong Highway 299 and Highway 96 or near residential areas where most of
the fire starts have occurred.

With the exception of shading and perhaps organic inputs, riparian areas within the MTWAA appear to

have lost some functionality. The ability of the riparian areas to contribute functional LWD has
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diminished due to the shift from large conifers to smaller deciduous vegetation. Streambank stability was
reduced by historic harvest activities that introduced large amounts of sediment into the system and flood
events that widened channels and destabilized the toe of slopes. Sediment filtration has been reduced,
especially along Highway 299 where slides are common. The ability of riparian areas to serve as travel
corridors for wildlife species may have been affected to some unknown degree by development within the
MTWAA. The MTWAA is heavily wooded, and in general, wildlife species are not restricted to travel
solely within riparian areas.

Riparian Species of Concern

e What riparian-dependent species of concern exist in the analysis area?

Riparian-Dependent Plant Species

One botanical riparian-dependent plant species of concern, Bensoniella oregana, occurs just south of the
MTWAA. This species has not been observed within the MTWAA, though potential habitat is present in
wet meadows along Route 1.

Riparian-Dependent Wildlife Species

Of the wildlife species of concern (Endangered, Threatened, Sensitive, or Survey and Manage), there are
several that depend on riparian areas for some stage of their life history. These species are listed here,
and a further description of how they occur within the MTWAA can be found in the Wildlife section.

Bald eagles (Threatened) generally nest where they can overlook a large body of water, and they
generally do most of their foraging in proximity to water. They depend on the Trinity River, but not
directly on the minor tributaries within the MTWAA. However, factors throughout the MTWAA that
affect the availability of fish and waterfowl can also affect bald eagles. Four bald eagles were observed
downstream of Willow Creek within the MTWAA during the fall of 2002 (D. Halligan pers. comm.).

Willow flycatchers (FS Sensitive) have been observed within the MTWAA, primarily along the Trinity
River, during their fall migration. They may be using the MTWAA as a forage area to build the fat
reserves necessary for their migration to the tropics (bulking). They prefer wet meadows or relatively
stable willow/alder dominated riparian zones near slow moving waters for nesting, but no nests (or
nesting activity) have been found within what are rather sub-optimal habitats occurring in the MTWAA.

Northwestern pond turtles (FS Sensitive) live and forage in ponds and slow moving reaches or side-
channels of the Trinity River. They have been reported from a general location approximately two miles
up Brannan Mountain Road. A pond turtle was observed in the Trinity River downstream of the mouth of
Willow Creek in 1996 (Halligan 1997). Outside the MTWAA, they are known to occur along the South
Fork Trinity River. Nesting, hibernation, and migration occur on land, generally within 1 km of water.

Southern torrent salamanders (FS Sensitive) find ideal habitat in proximity to cold clear streams,
seepages, or waterfalls. Southern torrent salamanders have been found in or near Boise Creek, Brannan
Creek, and an unnamed tributary of Quinby Creek; between 0.5 to 1.0 miles east of Salyer near the
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Trinity River; on Brush Mountain, just south of Brannan Mountain; and on Indian Butte (CNDDB 2002).
The SRNF wildlife database shows an additional three records for this species.

Foothill yellow-legged frogs (FS Sensitive) utilize the margins and near-shores of relatively low gradient
waters within the MTWAA. Their egg and larval stages are entirely aquatic. Adults often bask on
exposed rock surfaces near streams. Foothill yellow-legged frogs have been observed along Coon Creek.
This species has been observed along the Trinity River within the MTWAA (Halligan 1997, 1998, 1999).

e How have the abundance and distribution of riparian species of concern and their habitats
changed as a result of natural and human caused disturbances?

Abundance and Distribution of Riparian Plant Species and Habitat

One botanical riparian plant species of concern, Bensoniella oregana, occurs just south of the MTWAA.
This species has not been observed within the MTWAA, though potential habitat is present in wet
meadows along Route 1. Understanding changes in the abundance and distribution of bensoniella is
difficult given the total lack of information regarding presence of this species in the analysis area.
However, if this species were present the historic and current cattle grazing and trampling in wet meadow
areas could have affected seed production and ultimately bensoniella abundance and distribution.

Port Orford cedar (POC) tends to concentrate in riparian areas, although it is also present in upland areas.
Historic and recent timber harvesting activities in the analysis area either targeted POC or took this
species incidentally. Although the distribution of POC has probably not changed, its abundance has
likely been diminished.

Abundance and Distribution of Riparian Wildlife Species and Habitat

Comparisons of current and baseline data on the abundance and distribution of populations of riparian-
associated wildlife species of concern is generally lacking, making the understanding of how populations
have changed over time elusive. There are no current or historic accounts of bald eagles nesting in the
MTWAA. However, in the last ten years there has been an increase in eagle activity within the Klamath
River Basin, which may be tied to an increase in spring and summer anadromous fish runs (USFS 2002a).
According to the California Department of Fish and Game, bald eagle populations were increasing in
California as of 1997 (CDFG 2001).

As stated above, land use activities, landsliding, and hillslope erosion triggered by the 1964 flood resulted
in substantial changes to the channels and riparian vegetation in all main tributaries. This may have
negatively affected the abundance and distribution of willow flycatchers (which may have nested in the
MTWAA at one time). Historic population levels of northwestern pond turtles in the tributaries were
likely very low since the riparian zones had a closed conifer canopy. Northwestern pond turtles prefer
relatively open areas with slow water and basking sites, which tend not to be available in closed-canopy,
confined channels. Foothill yellow-legged frogs also prefer more open riparian areas that closed conifer
canopies cannot provide. It is possible that yellow-legged frogs have responded positively to the change
from closed conifer to more open deciduous canopies along the tributaries. These frogs are commonly
observed along the Trinity River. Southern torrent salamander populations appear to be in decline,
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especially in the warmer, interior portions of their range (USFS 2002a). Negative effects to southern
torrent salamander populations as a result of natural- and human-caused disturbances may have occurred
as a result of high intensity fire, logging, road building, and erosion in proximity to headwater areas if
they resulted in elevated water temperatures, decreases in dissolved oxygen (DO), or increases in
siltation.

The function of riparian areas as wildlife travel corridors within the MTWAA is not well understood but
probably varies with the physical size and habits of the various species. Fishers have been found to use
riparian areas disproportionately for travel and escape (Buck et al. 1983). Larger species with larger
home-ranges travel more and seek out less steep travel-ways. The concept of riparian areas as wildlife
travel corridors probably has greater utility in arid and semi-arid areas where vegetative cover is more or
less restricted to the riparian areas, or in areas heavily developed for agriculture. The MTWAA is heavily
wooded, and in general, wildlife species are not restricted to travel solely within riparian areas.

Aquatic Species and Habitat

Aquatic Species — Reference Conditions
o  What were the historic distribution, relative abundance, and habitat conditions of fish known
to occupy the analysis area?

Historic Fish Distribution and Abundance

Approximately 30 miles of the mainstem Trinity River lie between Hoopa and the New River within the
MTWAA. This large riverine system provides fish passage, holding, and spawning areas for adults;
facilitates movement of juveniles into and between tributaries; provides rearing habitat for fry and
juveniles produced in tributaries; and provides habitat for smolts as they emigrate from tributaries and
migrate to sea.

Historically, anadromous fish populations such as chinook, coho, steelhead, lamprey, and, to a lesser
extent, green sturgeon inhabited the Trinity River. With the exception of the green sturgeon, the
tributaries within the MTWAA supported one or more of these species. Species distribution was
dependent on access, stream gradient, substrate, and other instream habitat conditions. Green sturgeon
also migrated up the Trinity River and other large tributaries, like the South Fork Trinity, to spawn.

The historical (pre-development) distribution of anadromous species within the Trinity River extended
above the North Fork and Lewiston. One of the most immediate limitations on the distribution of coho,
chinook, and steelhead within the Trinity River resulted from construction of the Trinity River Diversion
in 1962. For at least 40 years, salmon and steelhead have been blocked from their important historic
spawning grounds in the upper Trinity River above Lewiston Dam. It was estimated that the dam blocked
access to 59 miles of chinook habitat, 109 miles of steelhead habitat, and an undetermined amount of
coho salmon habitat (USFWS 1983). Furthermore, elimination of the upstream reaches, which were
dominated by snowmelt and were hydrologically different from the river habitats downstream of
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Lewiston, greatly reduced the diversity of the entire river system, thereby reducing habitat choices for
salmonids (USFWS 1983).

Salmonid run sizes prior to the 1900's are difficult to determine. However, native fish populations in the
Klamath River Basin sustained themselves in numbers sufficient to provide for lucrative fishing
enterprises in the mid-1800's to early 1900's (URS 2000). It was estimated that 141,000 chinook salmon
were caught and canned in the Klamath River during 1912 (Snyder 1933). Therefore, the total run size,
which includes escapement, was significantly larger. That run was said to be the greatest ever witnessed
by non-Indians.

Declining fish populations were noted on the Trinity River as early as 1890. On February 8, 1890, the
Arcata Union reported the following:

"It will be a matter of news to people in this section to learn that a fish hatchery has been
established at Camp Gaston (Hoopa Valley) and is now in operation... The hatchery has a
capacity to hatch out and put in the streams from two to three million young salmon yearly.
Aside from the great benefit to resident whites and Indians of this great increase, the canneries
will be benefited and to supply their drain, a hatchery is absolutely necessary, otherwise there
will be no fish."

It appeared from this article that in-river commercial fishing contributed to a decline in salmonid
population. In addition, mining sedimentation was also linked to decreasing fish populations. An
observer in Hoopa Valley noted in 1865 that the Klamath and Trinity Rivers were very muddy and almost
deserted by salmon (Klamath River Basin Fisheries Task Force 1991). Snyder (1931) reported
commercial catches of chinook salmon in the Klamath River between 1913 and 1926 ranged from 7,200
to 72,400 fish annually. Snyder (1931) also reported that by 1931 the spring run of chinook salmon was
so depleted as to be scarcely evident and catches of silvers and fall chinook could only be maintained with
greatly increased fishing effort.

Aquatic Species — Current Conditions

Multiple Fishery of Today

Today, the fishery resources of the Trinity River continue to be an important social and economic aspect
of northwestern California. The Trinity River salmon resources contribute to different types of fishing
opportunities including an active tribal fishery, in-river sport fishery, an ocean recreational fishery, and
limited ocean commercial fishery. Two Native American tribes continue to fish within the Trinity River:
the Yurok and Hoopa. To this day, these Tribes located within and downstream of the MTWAA largely
depend on chinook, coho, steelhead, green sturgeon, and Pacific lamprey for subsistence and ceremonial
purposes. Yurok tribal members have the opportunity to operate a commercia fishery further
downstream along the Klamath River within the Y urok Indian Reservation.

In the ocean, commercial trolling and recreational fishing for chinook salmon occurs within the Klamath

Management Zone north of Fort Bragg, Californiato Cape Blanco, Oregon. Under the management of
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the Pacific Fishery Management Council, seasons and quota limits are set annually. The commercial
fishery isashadow of its former self with no allowable take of coho salmon and a very small chinook
harvest level of around 2,000 to 3,000 fish.

In-river recreational fishing on the Klamath River Basin likely began in the late 1800's, and continues for
chinook salmon and steelhead today. Since 1986, the river recreational fishery has been regulated by a
guota system based on predicted population returns. Recreational fishing within the MTWAA continues
to provide an economic return to the communities on a seasonal basis, especially when large annual
returns are expected and angler quotas are raised. Several commercia fishing guides are known to
operate on the Trinity River.

Opportunities for recreational fishing for resident trout speciesis limited in the MTWAA. Earlier resident
trout fisheries targeted alarge number of juvenile salmon and steelhead. This fishery has been restricted
in recent years to help facilitate the rebuilding of the anadromous salmonid populations.

Distribution of Fish Species

Anadromous and resident fish species are distributed throughout the MTWAA in the mainstem Trinity
River and tributaries (Figure 1-4). Fish are found in most of the MTWAA tributaries, except where
limited by stream gradient and natural or man-made barriers. Mixed anadromous-resident fish
assemblages exist in the mainstem and most lower reaches of tributaries while a resident rainbow trout
assemblage is typically found in upper reaches of tributaries. In Willow Creek, a natural barrier allows
steelhead access upstream but represents the upstream end of anadromy for salmon. Sharber Creek
formerly followed the course shown on the 1979 USGS Salyer CA 7.5' topographic quadrangle. Since
that time, it has captured another small channel in the south half of Section 12, T6N, R5E and the
majority of its flow follows this course. Anadromous fish are found in both of the channels.

The MTWAA provides approximately 57.3 miles of anadromous fish habitat (40 miles of the Trinity
River and 17.3 miles of adjoining tributaries). Chinook, coho, lamprey, green sturgeon, and steelhead
inhabit some of this mixed anadromous and resident fish habitat. All of these fish species utilize the
Trinity River at some point in their life cycle. Each of these fish has various habitat preferences for
spawning and rearing. Based on available data, spring-run chinook, summer-run steelhead, and green
sturgeon occupy the Trinity River portion of the MTWAA primarily as amigration corridor. Fall-run
chinook and coho salmon, steelhead trout, and Pacific lamprey occupy the mainstem and tributary streams
where suitable habitat is available. There are also an estimated 18.6 additional miles of suitable resident
trout fish habitat upstream of anadromous reaches within the analysis area.

Relative Abundance

Thereisalack of information regarding relative abundance of salmonid populations in the MTWAA prior
to 1977. In addition, there are few data available regarding relative abundance for many of the MTWAA
tributaries, with Willow and Sharber creeks being the exception. However, mainstem Trinity River run
size and spawner escapement estimates are available for fall- and spring-run chinook salmon, coho
salmon, and steelhead trout from data collected between 1977 and 2000 at the weir |ocated approximately
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5.3 miles upstream of the town of Willow Creek. The weir typically operates from August to late
November to coincide with the salmon migration and prior to the onset of heavy fal rains. 1t must be
noted that although the Willow Creek weir counts are currently the best available population data, they
are more indicative of the success of the hatchery program than of the ability of the watershed to naturally
produce salmonids.

Fall-run chinook run sizes upstream of Willow Creek between the years 1977 and 2000 were estimated to
range from 9,207 and 147,888 fish (CDFG 2002a). An estimated 2,381 to 62,692 spring chinook passed
the Junction City Weir during that time frame. Approximately 852 to 59,079 coho salmon, and 3,046 to
37,276 steelhead passed the Willow Creek weir during the same period (Figure 3-13). The spring-run
chinook estimate is only for those fish entering the upper Trinity River basin above Junction City since
the Willow Creek weir was installed after the run passed. The estimates of coho and steelhead run sizes
were based on data collected from August through mid-November. The coho and steelhead estimates
reported above should be considered conservative since these species continue their spawning migration
runs well past the closing of the weir.

The hatchery component of the 2000-2001 Trinity River salmonid runs was also estimated by CDFG
(20024a) from returns of weir-marked and coded-wire tagged fish to the Trinity River Hatchery (TRH).
The CDFG (2002a) estimated that 75.6 percent of the spring chinook above the Junction City weir and
70.1 percent of the fall chinook above the Willow Creek weir were TRH fish. Of the 26,083 spring
chinook that were estimated to have passed the Junction City weir during the 2000-2001 season,
approximately 4,522 contained coded-wiretags. Of these, an estimated 1,870 (41.4 percent) spring-run
chinook were thought to have spawned naturally. Of the 55,473 fall-run chinook that were estimated to
have passed the Willow Creek weir during the 2000-2001 season, approximately 9,168 contained coded-
wiretags. Of these, an estimated 3,040 (33.2 percent) spring-run chinook were thought to have spawned
naturally.

An estimated 14,993 (96.5 percent) of the 15,532 coho that passed the Willow Creek weir during 2000-
2001 were TRH-produced (CDFG 2002a). Of these, an estimated 10,670 (71.2 percent) were believed to
have spawned naturally. Of the 539 naturally-produced coho, 64 entered the TRH.

Information available for the upper Trinity River from 1944 through 1994 shows a decline in salmonid
populations following the construction of the Lewiston dam in 1962. Pre-dam chinook salmon spawning
escapement, including grilse, above the North Fork ranged from 19,000 to 67,115 with a mean of 38,154
individuals (CH2MHill 1995). Approximately 50 percent of these were believed to spawn above
Lewiston. Post-dam chinook escapement was estimated to range from 5,249 to 113,007 with a mean of
27,650 fish. When adjusted for the hatchery component of in-river spawners, the numbers range from
2,551 to 54,921 with amean of 13,465 fish (CH2MHill 1995). It appears that post-dam natural spawners
declined approximately 68 percent from pre-dam levels during that period.

Chinook typically spawn in mainstem rivers and larger tributaries within the MTWAA. Halligan (1997)
observed six redds and two spawned-out female chinook salmon in the mainstem Trinity River at the Big
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Rock Recreation Areain 1996. In addition, redds were observed near the Willow Creek airport and
Salyer during the fall of 2002 (D. Halligan pers. comm.).

Adult chinook surveysin Willow Creek begin every fal (usually in late October) and continue into early
January or until flows limit surveyor access. Based on Forest Service surveys since 1991, redd counts
from 1991 through 2001 ranged from 17 to 142 (Table 3-19). Thiswould equate to an adult spawning
population of 38 to 320 fish when the CDFG 2.25 fish per redd expansion factor isused. During this
same period, 29 to 215 live fish and eight to 53 carcasses were observed. No coho were observed in
Willow Creek during the 1991 to 2000 spawning surveys. However, afew individuals are known to
spawn in the creek due to the low numbers of juveniles captured in downstream migrant traps.

Table 3-19. Spawning survey totals from 1991-2001 for Willow Creek (McSweeney 2001).

# of Survey Redds Total

Year DEVA] Live Fish Carcasses Natural Artificial Redds
1991 4 57 29 37 21 58
1992 5 100 13 68 27 95
1993 9 74 17 15 19 34
1994 6 81 8 28 9 37
1995 5 112 13 35 21 56
1996 5 215 53 59 83 142
1997 7 138 43 71 23 94
1998 8 29 18 14 3 17
1999 9 65 31 19 11 30
2000 14 135 31 77 47 131
2001 5 180 28 34 44 78

Note: Redds found in an artificially influenced site were recorded as artificial. An artificially influenced site
is one where fish habitat has been augmented to mimic natural spawning habitat (McSweeney 2001).

A downstream migrant trap has operated on lower Willow Creek, below the Highway 96 bridge, from
1991 to 1993 and again between 1995 and 2001. The first three years of operations were conducted with
apipetrap to little effect (McSweeney 2001). Beginning in 1995, arotary screw trap was used and found
to be successful (Table 3-20). In 2001, the trap was installed in late March and run through July of the
year to capture both the beginning and end of the downstream migration. However, in some years alate-
March installation may miss a significant portion of the run.
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Figure 3-13. Fall chinook, coho, and steelhead run-sizes for the Trinity River upstream of the Willow
Creek weir from 1977-2000. Spring chinook run-sizes for the Trinity River upstream of the Junction City
weir from 1977-2000 (CDFG 2002a).
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Table 3-20. Willow Creek downstream migrant trap totals (McSweeney 2001).
Species 1995 1996 1997 1998 1999 2000 2001 2002*
Caught
Chinook 113 1,511 | 1,245 | 2,905 5,149 5,125 44,915 | 22,192
Mean Efficiency 28.87% | 38.98% | 53.78% | 49.3%
Steelhead All 1,606 | 2,415 | 1,853 | 2,977 8,485 5,259 9,120 17,083
Age 1+ Steelhead 66 298 289 600 450 1,724 3,016 644
1+ mean efficiency 25.36% | 28.06%
Coho 12 5 0 0 4 0 57 114
Expanded
Chinook 5,780 10,236 | 18,468 13,147 83,516 | 45,015
Age 1+ Steelhead 8,289 10,748

* Trap was closed for 12 days. Preliminary data. Blank cells indicate no data available.

Sharber Creek is also known to have a significant salmonid population. Indeed, the Sharber Creek is

unique on the Lower Trinity Ranger District in that coho are found in much greater abundance

(McSweeney & Walters 2002). An instream restoration project in 2001 downstream of a private road
crossing allowed grester access to upstream spawning areas by migrating adults. The survey season in

the creek generally begins in December and runs through February to document the coho runs. The creek

is usually inaccessible to spawning salmonids prior to the onset of winter rains. Surveys recorded
between 0 and 67 redds since surveys commenced in 1996 (Table 3-21). The majority of spawning
activity in the creek is believed to be by coho salmon (McSweeney & Walters 2002).
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Table 3-21. Spawning survey totals from 1996-2001 for Sharber Creek (McSweeney & Walters 2002).

Survey Live Fish Carcasses Redds Total
Days Coho Coho Natural Artificial Redds
1996 3 52 30 39 0 39
1997 8 11 9 10 0 10
1998 11 60+1* 23+6* 44 0 44+1*
1999 6 0 0 0 0 0
2000 7 2 1 0 0 o**
2001 8 100 48 67 0 67
*Chinook ** One redd located below the survey reach, below the culvert on private land.

The CDFG conducted an electrofishing survey in three index reaches on Sharber Creek in September of
1998. Reach 1 was approximately 115 feet long and located downstream of the road culvert. Reach 2
was 107 feet long and located approximately 3,300 feet upstream of the mouth. Reach 3 was 155 feet
long and located approximately 4,600 feet upstream of the confluence with the Trinity River. The survey
was used to generate population estimates for juvenile coho and steelhead (Table 3-22).

Table 3-22. Catch and population estimates (95 percent confidence interval) for all Index Reaches,
Sharber Creek, 1998 (CDFG 1998).

Population
Species Pass Estimate
Index Reach 1 1 2 3 4 Total
Coho 8 7 4 0 19 2+1
Steelhead 29 14 7 4 54 44 + 14
Index Reach 2
Coho 62 3 NA NA 65 63 +0.8
Steelhead 8 5 NA NA 13 21+31.4
Index Reach 3
Steelhead 2 1 NA NA 3 4+6.8

Tributary streams that are not accessible to anadromous species, or do not provide suitable habitat, are
also critical to salmonid survival. Many of these streams are small, well-shaded, and provide high
quality, cool water to the Trinity River. Juvenile chinook, steelhead, coho, and many other species are
often found holding in the lower reaches and/or at the confluence of these tributaries, especialy from July
through September.

Other fish species, such as green sturgeon and Pacific lamprey, continue to be part of the local tribal
fishery. The largest spawning population of green sturgeon in Californiais thought to be in the Klamath
River (Moyle et a. 1995). Spawning migrants penetrate the Trinity River up to about Gray Falls and
larvae and juveniles have been caught in the Willow Creek trap. Adults are caught in the salmon gill net
fisheries by Hupa and Y urok Tribal members. Because of its limited distribution along the west coast and
our limited knowledge about this species, it is difficult to assess the population dynamics of green
sturgeon found in the Trinity and Klamath Rivers. The NMFS recently completed a status review of the
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green sturgeon and found that listing under the ESA was not warranted; however, the USFS manages
these species with extra care to prevent their becoming listed.

The population dynamics and distribution of Pacific lamprey are also poorly understood. They are known
to occupy the MTWAA in both the mainstem Trinity River and its tributaries. However, there is little
information regarding their relative abundance.

Natural resource development and periodic natural events have reduced some of these fish populations
throughout the MTWAA and Trinity River basin. During the past 150 years, varied human impacts have
lowered the capacity of many rivers like the Trinity to support anadromous salmonids. These fisheries
have remained culturally important to the Hoopa and Yurok Tribes and other Tribes within the Klamath
basin. These fish have made a substantial contribution to subsistence, sport, and commercial fisheries.
Recently, much attention has been focused on these species declines as further described below.

o Which fish species have been identified as being at-risk, and what are their current trends?

Coho salmon, spring-run chinook, summer-run steelhead, and green sturgeon appear to be the species
most at risk within the MTWAA. Fall chinook salmon and winter steelhead also inhabit the MTWAA
and underwent status reviews by the NMFS. The NMFS determined that chinook salmon and steelhead
trout in the upper Klamath Basin, including the Trinity River, did not warrant listing under the ESA.
NMES also determined that the two distinct population segments (DPS) of green sturgeon did not warrant
listing as a threatened or endangered species at this time.

Coho Salmon

At present, coho salmon populations are substantially lower than historical population levels evident at
the turn of the century. The southernmost populations of coho salmon occur in California where native
coho stocks have declined dramatically. The severity of the decline and number of extirpated populations
increases as one moves closer to the historical southern limit of the coho salmon range, indicating that
freshwater habitat in these marginal environments is less able to support coho populations than in the
past.

On May 6, 1997, the NMFS announced its determination to list the Southern Oregon/Northern California
(SONC) coho salmon ESU as "threatened" under the ESA (62 FR 24588). The SONC coho salmon ESU
occurs between Cape Blanco, Oregon and Punta Gorda, California, which includes the MTWAA. SONC
coho critical habitat was designated by the NMFS on May 5, 1999.

Coho populations were historically much smaller than chinook salmon in the Trinity River (USFWS et al.
1999). Holmberg (1972 in USFWS et al. 1999) reported that the estimated number of coho salmon in the
Trinity Basin was approximately 8,000. An average annual pre-dam spawner escapement of
approximately 5,000 adult coho above Lewiston was cited by CDFG and USFWS (1956 in USFWS et al.
1999). After construction of the Lewiston Dam, coho in-river escapement estimates below Lewiston
ranged from 460-2,100 from 1969 through 1971 (USFWS et al. 1999). Approximately 15,532 coho
passed the Willow Creek weir during 2000-2001. However, 14,993 (96.5 percent) of these were TRH-
produced (CDFG 2002a). Of these, an estimated 10,670 (71.2 percent) were believed to have spawned
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naturally. Therefore, there were only 539 naturally-produced coho upstream of the Willow Creek weir.
The Willow Creek weir counts are more indicative of the success of the hatchery program than of the
ability of the watershed to produce coho.

Within the MTWAA, the Forest Service has been operating a downstream juvenile migrant trap on
Willow Creek from 1995 to 2002. However, the relatively short-term trapping record does not provide a
very accurate trend record of coho in Willow Creek, but it does indicate the presence of coho at different
life stages during certain times of the year. The trap caught an average of only 24 smolts from 1995-2002
(see Table 3-20 above).

Recovery planning efforts are underway for the SONC coho salmon ESU. A technical recovery team for
coho salmon was created in October 2001. Itsgoal isto develop an area-based recovery plan that
contains measurable criteriafor determining when delisting is warranted, establish a comprehensive list of
site-specific management actions necessary to achieve the plan's goa for recovery of the species, and
estimate the cost and time required to carry out those actions.

Spring-run Chinook Salmon

The spring-run chinook salmon was once the most abundant race of salmon in California. By 1931, the
Klamath River spring chinook population seemed to have almost disappeared, and the depletion of other
salmon runs was progressing at an alarming rate (Snyder 1931). The number of spring-run chinook
passing the Junction City weir between 1978 and 2000 ranged from 2,381 to 62,692 fish. However, the
majority of these fish were of hatchery origin. Escapement estimates for the years 1982 through 1997
(excluding 1983 and 1995) indicated that an average of 65 percent of the in-river spawner escapement of
Trinity River spring chinook salmon were hatchery-produced (USFWS et al. 1999). Approximately 76.6
percent of the spring chinook produced by the TRH spawned naturally during the 2000-2001 season
(CDFG 2002a). The goal of the Trinity River Restoration Program is to have 6,000 naturally produced
spring chinook. Between 1982 and 1997 only about 40 percent of that goal was achieved (USFWS et d.
1999). In the 2000-2001 season the goal was exceeded when an estimated 6,352 naturally produced
spring chinook reached the spawning grounds. Many of these naturally spawning chinook were likely
prodigy of hatchery strays and not necessarily native "wild" fish. 1n 1990, spring-run chinook salmon
were designated a "sensitive species’ by the Forest Service due to significant declines in escapement over
the long-term. Spring chinook are not known to occupy the MTWAA except during upstream and
downstream migration runs.

Summer-run Steelhead Trout

At present, the summer-run steelhead popul ation appears on the decline. Prior to the construction of the
Trinity River Diversion (TRD) project, summer steelhead populations upstream of Lewiston were
estimated to average 8,000 adults (USFWS et al. 1999). In recent years, the CDFG, Forest Service,
Hoopa Valley Tribe, and USFWS have conducted surveysin the Trinity River basin. Population
estimates have ranged from alow of 20 fish in the South Fork to a high of 1,037 adultsin the North Fork
Trinity River (USFWS et a. 1999). The New River, which is at the upper end of the MTWAA, has
averaged 404 adults from between 1980 and 1996. On March 16, 1995, NMFS published a proposed rule
to list Klamath Mountain Province steelhead as threatened (60 FR 14253). This proposal included all
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steelhead populations occurring in coastal streams between Cape Blanco, Oregon and the Klamath River
Basin in Oregon and California. However, NMFS determined that listing was not warranted for this ESU
on April 4, 2001. The summer steelhead was listed as a "sensitive species’ by the Forest Service. This
speciesis not known to occupy the MTWAA except during upstream and downstream migration runs.

Green Sturgeon

Little is known about the North American green sturgeon. This species is thought to be one of the largest
freshwater fish in the world. The ecology and life history of green sturgeon has received little study.

This species spends much of its life in the marine or estuarine environment, coming into rivers mainly to
spawn. They aretaken incidentally in the Indian salmon gillnet fishery as they migrate upstream to
spawn in the spring and again when they are returning to seaward during the summer. Green sturgeon are
only known to use the Klamath-Trinity, Sacramento, and Rogue River systems as principal spawning
areas. Theserivers are thought to be the only spawning locations for this species in North America
(Moyle 1995). However, green sturgeon have been observed for several years in the mainstem Eel River
in the vicinity of Fort Seward during the summer (D. Halligan, pers comm.). They typically spawn in
deep, swift waters like those found in the Trinity mainstem within the analysis area.

Catch and Catch Per Unit Effort (CPUE) data are available for the Y urok Tribal fishery for the years
1984-2001. A qualitative examination of the data suggest that catch has increased dightly overtime while
CPUE has been stable or decreased dightly (NMFS 2003). However, these data are not statistically
significant. The length-frequency data of harvested green sturgeon were also examined to determine if
there was any evidence that harvest was affecting the size structure of the population. Although the
sample size was small, there was no evidence of any trend in the available data suggesting that larger fish
were being removed from the population or that the size structure of the population was being altered by
this or any other fishery (NMFS 2003).

North American green sturgeon has been listed as a Forest Service sensitive species for the Klamath River
Basin since 1998. On June 12, 2001, NMFS received a petition to list this species as threatened or
endangered and to designate critical habitat under ESA. NMFS found that the petition presents
substantial scientific information indicating that the petition was warranted and initiated a status review.
Asaresult of the status review, NMFS, on January 23, 2003, determined that the two distinct population
segments (DPS) of green sturgeon did not warrant listing as a threatened or endangered species at this
time. Because of remaining uncertainties about their population structure and status, NMFS is adding
both DPS to the agency's list of candidate species and will reevaluate their status in five years, provided
that sufficient new information becomes available indicating that a status review update is warranted.

In 2002, the USFWS, in cooperation with the CDFG, and the Y urok, Hoopa, and Karuk Tribes began a
green sturgeon research project on the Klamath River and associated tributaries (T. Shaw, pers. comm.).
The overall objective of the study isto learn more about green sturgeon habitat use so that survival and
spawning success can be better described. Final results of the study are expected to be available in 2004.
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Pacific Lamprey

The population dynamics and distribution of Pacific lamprey are poorly understood. They are known to
occupy the MTWAA in both the mainstem Trinity River and its tributaries. However, there is little
information regarding its relative abundance. Adult lamprey are relatively strong swimmers and are able
to surmount obstacles such as cascades and small dams by incrementally using their suctoral disk.
Spawning adults dig a shallow nest of 21-23 inches (533-584 mm) in diameter with body movements and
by moving stones with the suctoral disc. The female attaches to a rock and orients across the nest; the
male carries out a type of prespawning courting called "gliding-feeling" by moving or rubbing along the
body of the female posterior to anterior with slight contact of the disc. When the male reaches the head of
the female he attaches to it, coils around the female, eggs and sperm are emitted together, and the
fertilized eggs fall to the nest. The eggs are adhesive for 2 hours and cling to stones in the nest. The
adults do not migrate downstream and usually die 1-14 days after spawning (Scott and Crossman 1973).

On January 28, 2003, a petition to list this species was filed with the USFWS by 11 conservation
organizations. The petition lists a number of causes including dam construction, water diversions, habitat
degradation, channelization, and streambed scour.

o  Which subwatersheds in the analysis area are critical for the maintenance, protection and

restoration of at-risk species?

In addition to the mainstem Trinity River, it appears that just about every perennial stream that flows into
the Trinity River is critical for the maintenance, protection, and restoration of at-risk species. However,
only two subwatersheds, Willow Creek and Sharber Creek, contain significant populations of anadromous
salmonids. Willow Creek has approximately 14 miles of anadromous habitat and produces a significant
number of juvenile chinook and steelhead. Sharber Creek has only 1.2 miles of anadromous habitat, but it
contains the largest spawning population of coho salmon in the MTWAA. Due to the severe decline in
coho population throughout the ESU, any watercourse that is capable of sustaining its coho population is
critical to the maintenance, protection, and restoration of the species. In addition, the non-fishbearing
perennial watercourses provide cool water refugia at their mouths that may become critical for juvenile
salmonids and holding adults as mainstem water temperatures rise. These smaller tributaries may also
contribute coarse or fine particulate organic matter, which helps aquatic macroinvertebrate production and
ultimately food availability for fish.

Factors Influencing Essential Fish Habitat

o  What physical and environmental factors have the most influence on the quality and
distribution of essential fish habitat for species-at-risk?

o  What have been the natural and human causes of change between the historic distribution
and abundance of at-risk species and their current distribution and abundance in the

analysis area?

Essential Fish Habitat (EFH) for coho and chinook salmon was designated by the NMFS under the
Magnuson-Stevens Act. EFH means those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity (Magnuson-Stevens Act, 16 U.S.C. 1801 et seq). "Necessary" means the
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habitat required to support a sustainable fishery and the managed-species contribution to a healthy
ecosystem (EFH Interim Final Rule, 62 FR 66531). The Forest Service must consult with the NMFS on
projects that may affect EFH. EFH has not been designated for summer steelhead and green sturgeon,
although they are considered species-at-risk. This section is organized to provide important information
on the main factors that influence EFH and subsequently affect fish populations and their distribution.

Despite hatchery programs, habitat restoration efforts, and increasingly restrictive fishing regulations,
salmon and steelhead populations have suffered a general decline in the last few decades. The causes of
fish declinesin the Trinity Basin are complex and probably interactive. The decline of these fish species
can be attributed to a variety of factors including dam construction, intensive timber harvest, road
construction, mining, and stream habitat alterations. Other important but often overlooked factors include
climatic change, large flood events, droughts, El Nifio, fires, changesin water quality and temperature,
introduced species, reduced genetic integrity from hatchery production, predation, disease, and poaching.

Some of the most significant factors affecting the quality and distribution of EFH within the MTWAA are
attributed to logging, road construction, the TRD, mining, and natural events such as the 1964 flood.
These activities and events have a so significantly altered riparian areas throughout the MTWAA, which
also affects instream habitat (See Riparian Section).

L ogging
Over the years, many publications have been produced that have documented the effects of logging
practices on fisheries habitat (Ziemer 1998, Meehan 1991, Bisson et a. 1987, Burns 1972). Although any
harvesting system may have some negative habitat impact, the extent to which each type of harvest
affects fisheries habitat depends considerably on the choice of equipment, layout of the harvest unit, and
mode of operation. Harvest systems include tractor, high-lead cable, skyline, and helicopters. Roads can
account for a sizeable portion of erosion and resource damage as previously described. Past harvesting in
riparian areas al so contributed to sediment delivery and reduction in the amount of large woody debrisin
some stream channels. Laws currently regulate timber harvest activities on Federal lands and many
policies have changed over the past 45 years to protect aquatic resources. See the Vegetation section for a
discussion of harvest histories and affected acreages.

Juvenile and adult salmonids can be adversely affected by forest management activities through a variety
of ways. Although direct effects on fish populations are uncommon, indirect effects on aquatic habitat
can still occur. Indirect effects may include, but are not limited to, changes in water temperature resulting
from reductions in stream shading; increased sedimentation resulting from increased erosion; reduced
recruitment of LWD; alteration of flow patterns resulting from changes in runoff characteristics; and
changes in stream channel geomorphology. These inputs significantly affect water quality, spawning and
rearing habitat quantity and quality, over-winter survival and high flow refugia, cover from predators, and
habitat formation and stability.

The Forest Service has designated IRR on Forest System lands that are adjacent to streams as well asin
unstable or potentially unstable areas, where special standards and guidelines direct land use. According
to the Aquatic Conservation Strategy of the Northwest Forest Plan, management activities within riparian
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areas that do not maintain the existing condition or lead to improved conditions in the long term are not
implemented. Riparian reserve boundaries are based on site-specific review and analysis by an
interdisciplinary resource team. Riparian buffers on private land are based on slope and stream
classification characteristics as described in the California Forest Practice Rules.

Roads

The MTWAA has an extensive forest road network of approximately 342 miles, of which 166 are on
Forest Service land (See Transportation System section). An Access and Travel Management Plan
(ATM) was developed for lands on the Lower Trinity River Ranger District in 1998 that included
implementation plans for road restoration and upgrading. Extensive road inventories on Forest Service
land were conducted throughout the analysis area to address the current conditions of the transportation
system and determine what opportunities existed for road restoration and upgrading.

Approximately 112 miles of Forest Service roads within the analysis area are classified as Maintenance
Level 1 and 2. Maintenance Level 1 roads are typically closed to vehicular traffic but remain on the
Forest transportation system for possible future use. These roads are generally hydrologically
maintenance free with pipes removed and outsloped. Maintenance Level 2 roads are open for use by high
clearance vehicles. With the reduction in timber harvest, road maintenance activities, especially on
Maintenance Level 2 roads, have declined dramatically. Minimal maintenance is done to protect the road
investment and minimize damage to adjacent land and resources. As maintenance activities continue to
decline, the potential for erosion, sediment delivery to streams, and road-rel ated resource damage will
likely increase. Approximately 134 miles of road in the MTWAA are on private land and the Hoopa
Valley Indian Reservation. Itislikely that these private and Tribal roads have variable maintenance
activities and some are contributing sediment to area watercourses.

Highway 299 runs along most of Willow Creek's mainstem. This highway is a significant contributor of
road-related sediment to the creek. Landdlides are present in severa areas above and below the road.
Inboard ditches direct sediment-laden water during runoff events from the toe of the cutbanks into cross-
drains that empty onto the highway fillslope prior to entering the creek. Some of the cutbanks experience
sheet erosion during rainstorms due to a lack of vegetation on their surfaces. Inputs of these sediments
(mostly fine sediment) adversely affect spawning habitat quality. The highway also contributes to stream
heating due to the relatively low amount of vegetation along its right-of-way where it crosses tributary
streams and comes close to Willow Creek. Large amounts of vegetation along this corridor were
removed or severely altered prior to 1960 and during upgrade construction, which has had lasting effects
on existing riparian stands.

Poor road design, location, construction, and maintenance can cause mass soil movement, surface erosion,
gullies, and stream bank erosion. Sediment from these processes can, and does, enter area watercourses
and adversely affect essential fish habitat. 1n the absence of timely road maintenance, minor road
problems can become more damaging and may persist for decades. Roads in certain areas may have a
higher priority for treatment, and ongoing analysis is needed to determine the extent of actual effects.
Road maintenance and restoration projects to treat these problems need to continue to focus on
watersheds with valuable fisheries resources.
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Trinity River Diversion and Lewiston Dam (TRD)

Much of the management of Trinity River fisheries resources are largely influenced by decisions made off
the Forest by the Bureau of Reclamation, the agency that is responsible for management of the TRD
project that includes the Trinity and Lewiston Dams. Streamflow in the river isregulated at Trinity
Reservoir that has a storage capacity of 2.4 million acre-feet (McBain & Trush 1997). Immediately
downstream of the Trinity Dam is Lewiston reservoir, arelatively small re-regulation impoundment that
serves as the diversion point of Trinity River water to the Central Valley Project. Approximately 70
percent of the Trinity River flow is diverted out of the basin and sent to supply water for agricultural and
urban users.

The uppermost section of the mainstem Trinity River in the MTWAA, near river mile 43, lies
approximately 69 miles below Lewiston Dam, near river mile (RM) 112 from the confluence of the
Trinity River with the Klamath River, which was constructed in 1960. Inthis MTWAA, the section from
RM 43 down to RM 31, where the South Fork Trinity River (an approximate 1,000 square mile drainage
area) enters the mainstem, is the most affected by the flow regulation from Lewiston Dam. Table 3-23
below shows the differences in mainstem Trinity River flow between the USGS Burnt Ranch gage
(#11527000), approximately eight river miles upstream of the MTWAA boundary, and the USGS Hoopa
gage (#11530000), at the downstream end of the MTWAA, which also includes the South Fork Trinity
flow contribution. For a short period (1961-1974), Willow Creek had a USGS gage (#11539800). The
data for that gage are also included in Table 3-23.

Dam regulation changes the natural flow regime of rivers both in terms of timing of flows and volume of
flows. Additionally, dams can affect the temperature regimes on ariver depending on where the release
from the reservoir is drawn. Lewiston Dam regulation reduces the highest peak-flows seen on the Trinity
River and generally increases the lowest summer and fall flows that would have occurred under a natural
condition.

Table 3-23. Gage data for the Mainstem Trinity Watershed Analysis Area (from U.S. Geological Survey
data).

Gage (approximate drainage area Number of = Highest Peak-flow Approximate
above gage) Records (year) 2-year Peak-flow
Burnt Ranch pre-1960 13 172,000 cfs 31,000 cfs
(1,439 sg. mi) (1955)

Burnt Ranch post-1960 42 78,100 cfs 15,000 cfs
(1,439 sg. mi) (1964)

Hoopa pre-1960 33 190,000 cfs 63,000 cfs
(2,853 sq. mi) (1955)

Hoopa post-1960 42 231,000 cfs 49,000 cfs
(2,853 sq. mi) (1964)

Willow Creek 15 17,000 cfs 4,000 cfs
(41 sqg. mi) (1964)

Following construction of the dams, a noticeable decrease in salmonid popul ations was observed
(USFWS & HVT 1999). It was estimated that an approximately 80 percent decline in chinook salmon
populations and a 60 percent decrease in steelhead populations occurred by 1980 following the
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commencement of the diversion (USFWS and HVT 1999). In addition, the operation of the TRD altered
the hydrologic regime, which subsequently affected sediment transport, stream morphology, riparian
vegetation, and salmonid habitat (McBain & Trush 1997). The TRD affected essential fish habitat in the
Trinity River by eliminating bedload transport from 719 square miles upstream of Lewiston Dam
(blocking access to more than 100 miles of spawning and rearing grounds) and diverting flow to the
Sacramento River Basin (USFWS and HVT 1999). A hatchery was built at Lewiston to mitigate for loss
of anadromous salmonid habitat upstream due to dam construction. The hatchery produces spring and fall
chinook, coho, and steelhead. However, a significant portion of the hatchery-produced fish stray and
spawn with the naturally-produced fish in the river and tributaries below the dam. These hatchery-
produced fish compete with the natural fish for the available spawning and rearing habitat.

It appears that some of the effects of the TRD on essential fish habitat in the MTWAA may be
ameliorated somewhat by the unregulated contributions of the North and South Forks of the Trinity River,
New River, and other tributaries downstream of the Lewiston Dam. For example, the pre- and post-TRD
flood magnitudes at the Hoopa gaging station show little difference. The 1.5-year flood discharge prior to
and following completion of the TRD was 39,000 cfs and 42,000 cfs respectively. The 10-year flood
discharge was 118,000 cfs prior to the TRD and 114,000 cfs after completion of the dam (USFWS &
HVT 1999). High flows are necessary for creation and maintenance of fish habitat in the bedrock-
controlled mainstem Trinity River within the MTWAA. Average summer low flows at Hoopain August
have increased from a pre-dam discharge of 653 to 739 cfs following completion and 512 to 646 cfsin
September (Table 3-24). However, post-TRD April through June flows decreased by 35 to 45 percent
from the pre-project levels (Table 3-24). High spring flows assist in the downstream smolting migration
of juvenile salmonids. Reduced flows during this period may slow the migration, delay their entry into
the estuary, and subject the smolts to higher water temperatures in the early summer.

Table 3-24. Average monthly flows at the Hoopa gaging station prior to and following completion of the
Trinity River Diversion (TRD). Period of Record: 1911-2001.

Pre-TRD Post-TRD Pre-TRD Post-TRD

(cfs) (cfs) (cfs) (cfs)

January 10,105 9,942 July 1,674 1,227
February 12,344 10,251 August 657 739
March 10,766 9,998 September 485 646
April 10,564 6,901 October 988 894

May 8,634 4,777 November 2,683 2,979

June 4,756 2,829 December 7,107 6,848

Water Quantity and Quality

The Forest Service has issued 43 water withdrawal permits within the MTWAA. In addition, there are at
least 25 other non-permitted water systems within the MTWAA (See Water Quality section). The amount
of impact to EFH is dependent on the amount and location of the withdrawal. For example, a small
collection box and storage system on an upslope spring would have little or no impact on EFH in the
anadromous tributaries or mainstem Trinity. By contrast, the Campbell Creek diversion, which supplies
much of the west-side Hoopa Valley water, can significantly affect EFH when surface flows are
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decreased by the withdrawal. The reduction in surface and subsurface flow in tributaries can reduce the
amount of cool water refugia at their confluence with the Trinity River. The effects on EFH can increase
during dry water years.

Mining
Many of the communities in the Trinity River Basin owe their origin to the gold mining boom of the
middle 1800's. The towns of Junction City and Weaverville were |ocated near the largest gold mining
sites of the period. Gold wasfirst discovered in 1848 at Redding Bar near Douglas City. With the
establishment of supply centers at Union (Arcata) and Trinidad, the lower Trinity was opened to
Cdifornia's 19" century argonauts. New River Camp, China Flat, and the river bars and flats drew
miners by the hundreds. The first watershed impacts resulted from mining activities, including diversion

of streams, sedimentation, dewatering of the riverbed, and rearrangement of banks and channels from
hydraulic operations.

Hydraulic mining of terrace gravel occurred at the confluence of the South Fork and mainstem Trinity
River between 1930 and 1941, closed during World War 11, and reopened for ayear in 1948. Hydraulic
mines were aso located at Sugar Bow! and Clover Flat during the late 1890's and early 1900's. Numerous
small placer operations were located along the mainstem Willow Creek and Three Creeks in the late
1880's. Copper mining did take place at the Horse Mountain mine during the late 1950's and early 1960's
but did not prove profitable. Erosion from this mine has been a problem, but steps were taken to stabilize
areas both upslope and downslope of the mine site. See the Heritage Resour ces section for additional
information on historic mining activity.

Today, gold mining activities are conducted on a much smaller scalein the Trinity River basin. The
primary extraction method has now become small, portable suction dredges. Water and gravel are sucked
up from the bottom and fed over a baffled duice box where the gold is deposited. The gravel tailings are
deposited back onto the bottom downstream of the dredge. The dredging activity resultsin an increasein
turbidity, siltation of downstream gravel beds, and destabilization of the worked substrate. Suction
dredge permits are issued by the CDFG. On federal lands, the Forest Service requires each suction
dredger to obtain a CDFG permit and file a "notice of intent” and "plan of operation." A maximum of six
plans of operation can be approved in the MTWAA with no more than one dredge per /3 mile. The
designated suction mining reach is between the South Fork Trinity River and the New River.

Instream gravel extraction operations are present within the MTWAA in the vicinity of Willow Creek and
on the Hoopa Valley Indian Reservation. Extraction occurs by skimming dry gravel bars and trench
excavation during the summer low flow season. Elevational, edge of water, and riparian and streambank
buffers are maintained to avoid or minimize impacts to the low flow channel, riparian vegetation, and bar
stability. Extraction volumes and plans are based on the amount of gravel recruited during the previous
winter flows. All extraction activities on private land are permitted by the Army Corps of Engineers
(ACOE) following consultation with the NMFS, CDFG, Regional Water Quality Control Board, and
County of Humboldt. Extraction activities on federal or Tribal land are permitted by the ACOE and
Forest Service (if applicable), with consultation by NMFS. Channel and habitat monitoring is conducted
based on protocols described in the permit conditions.
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Between 1997-2001 the number of acres subject to gravel extraction operations have been asfollows: 9.5
acresin 1997; 7.3 acresin 1998; 5 acresin 1999; and 4.2 acres in 2000. The operation aso includes a
processing plant adjacent to the Trinity River. The total maximum annual permitted volume is 40,000
cubic yards (y3) of sand and gravel. However, between 1998 and 2000 an annual average of 27,961 y3
were extracted. Lehre (1993) estimated a range of mean annual recruitment of 250,000-400,000 y3, with
400,000 y2 being aceiling. The Federal Emergency Management Agency (FEMA) conducted a flood
insurance study for Humboldt County in 1982. Part of this study included alongitudinal profile and
cross-sections taken at the Willow Creek site. The FEMA information was compared to Mercer-Fraser
monitoring cross-sections taken from 1993-1998, as well as alongitudina profile conducted in 1996, and
results showed that the bed of the Trinity River at the points surveyed in 1980 had aggraded an average of
10 feet in the 18-year period of time (Mercer-Fraser 1999).

The mainstem Trinity River within the MTWAA is contained within a stable channel that is hydraulically
controlled by bedrock. In addition, gravel barsin the mainstem are scoured on an annual, or more
frequent basis, by high flows that result in little vegetation being established (See Riparian section). The
low level of extraction volume as compared to bedload volume, established mitigation measures, season
of extraction restrictions, lack of natural vegetation, and bedrock-controlled channel minimize the amount
of impact these operations may have on the low flow channel. However, it islikely that there is aloss of
high flow habitat during the winter period on the extraction surface due to the removal of cobble armor
that may provide velocity refugia and edgewater habitat.

Natural Events

The 1964 flood was probably the most significant event to affect EFH in the MTWAA in the last 100
years. Therain-on-snow storm that occurred in late-December 1964 unleashed a 100-year flood event
that widened and aggraded stream channels, triggered landslides, and destroyed riparian vegetation. The
effects of the flood can still be seen today along many of the MTWAA watercourses where the toes of
slopes were destabilized, triggering landslides. Large woody debris recruitment potential was severely
reduced by timber harvesting on private land that removed most of the standing conifersin plan areas,
including those aong creeks and on unstable slopes. Therefore, landdides that were triggered by the
floods praobably did not deliver much LWD to the stream channels. The reduction in LWD contributed to
adecrease in salmonid rearing habitat complexity, sediment storage, and routing.

A number of large natural landdides are present along many of the area watercourses, including Willow
Creek. These landslides are a chronic source of fine sediment that adversely affects spawning habitat
quality. The unstable nature of the dides prevents significant riparian vegetation development. The low
level of riparian vegetation in these locations along with the sediment input results in elevated water
temperatures that can affect rearing habitat quality.

Aquatic Habitat — Reference and Current Conditions

The distribution and relative abundance of these at-risk fish species were previously described abovein
the Fisheries — Current Conditions section. This section will primarily focus on describing historic and
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current habitat conditions within the mainstem of the Trinity River and other small tributary watershedsin
the MTWAA. Historical data are limited, and some inferences are made based on current information.

Trinity River Mainstem

The Trinity River mainstem provides approximately 30 miles of anadromous fish habitat within the
analysis area between Hoopa and the New River. Spring-run chinook, coho, green sturgeon, and
summer-run steelhead are all considered to be species-at-risk that inhabit some of this mixed anadromous
habitat. The quality and quantity of this mainstem fisheries habitat is one of the most important factors
affecting these species-at-risk.

Only generalizations can be made regarding what fish habitat conditions were like within the Trinity

River prior to the 1800's. The Trinity River was still wild, and its flow was uncontrolled. The annual
hydrograph likely peaked during the winter months due to storm runoff and during the spring due to
snowmelt. High flows likely scoured the channel and floodplain, preventing establishment of large areas
of mature riparian vegetation. Willows were predominant near the channel. Large woody debris was not
abundant in the river system. Seasonal floods mobilized the channel bottom and maintained pools and
large alternate river bars that were used by local Native Americans. The Hupa and Y urok people
inhabited villages a ong the mainstem, and seasonal burning occurred to aid with production of food crops
and resources from surrounding areas. Riparian vegetation in certain areas along the river corridor was
more open and dominated by hardwood stands. Steeper slopes were well vegetated.

Large floods were documented in 1861-1862 in the Trinity River sub-basin. Flood events were also
recorded in 1890, 1915, 1955, 1964, and 1974. Some of these natural events triggered widespread
landdlide episodes that were exacerbated by the land management and mining practices of the time.
Large amounts of sediment were transported during some of these floods, especially during the mining
period. Dramatic changes to the riparian corridor and river channel occurred.

Floods and low flows generally had beneficial effects on fisheries. Floods helped maintain habitat
diversity, while low flows allowed for recolonization by macroinvertebrates. Adult migration and
juvenile outmigration were triggered by changes in flows along with other seasonal fluctuations.

Recent fisheries habitat data were collected within the MTWAA on the mainstem Trinity River by
Halligan (2000). Approximately 2,250 feet of main channel, about 1.5 miles downstream of the South
Fork Trinity River in the vicinity of the McKnight Bar, was habitat-mapped on August 28, 2000. The
habitat units within this reach consisted of two corner pools, a bedrock scour pool, two low gradient
riffles, ahigh gradient riffle, arun, and a glide.

The primary habitat units within the survey reach were pools, which made up 1,300 feet (58 percent) of
the total length. Small cobble was the dominant substrate with lesser amounts of cobble and sand present.
The mean and maximum depths averaged 8 ft and 15+ ft respectively. Depth at pooltail crest ranged from
2.5ft to 3 ft. The mean lengths and widths of these units were 433 ft and 78 ft, respectively. Therewas a
total of 11,900 ft* of structural complexity areawithin these units. The magjority of the complexity came
from substrate (bedrock Iedges and boulders) and bubble curtains. Substrate embeddedness averaged less
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than 25 percent and appeared suitable for spawning. The left bank (looking downstream) was made up
primarily of very sparsely vegetated sand and gravel. The right bank composition was made up of
bedrock or boulders and was moderately (20-60 percent) vegetated with brush.

Low and high gradient riffles were the second most common habitat type present in the survey reach,
making up 620 feet (27.5 percent) of the reach length. Large cobble was the dominant substrate with
small cobble being subdominant. The mean and maximum depths averaged 1 ft and 2 ft, respectively.
The mean lengths and widths of these units were 207 ft and 80 ft, respectively. Other than the cobble
substrate, there was no measurable structural complexity within these units. However, there was a total of
18,576 ft° of instream cover. The majority of the cover came from bubble curtains. The left bank was
made up primarily of sand and gravel with little or no vegetation. The right bank composition was made
up of lightly vegetated sand and gravel.

Flatwaters (run and glide) made up 330 ft (14.5 percent) of the reach length. The substrate varied from
large cobble to gravel in these units. The mean and maximum depths were 2.5 ft and 4.5 ft, respectively.
The mean lengths and widths of these units were 165 ft and 80 ft, respectively. There was atotal of 3,520
ft? of structural complexity areawithin these units. The complexity came primarily from boulders. The
left bank was made up primarily of sand and gravel with little or no vegetation. The right bank
composition was made up of bedrock or boulders and was lightly (15-20 percent) vegetated with brush.

Jensen (2000) mapped atotal of 6,550 feet of main channel and 2,250 feet of side channel habitat within
and downstream of the Big Rock Recreational Areaat Willow Creek during the summer of 1999. The
habitat units within this reach consisted of one flatwater, two side channels, two lateral scour pools, one
corner pool, and four turbulent riffles.

Pools were the most common habitat type present in the survey reach, making up 39 percent of the
monitoring reach length, not counting side channel and edgewater lengths, for atotal length of 2,525 feet.
Cobble was the dominant substrate with lesser amounts of gravel and sand present. The mean and
maximum depths were 8.6 ft and >20 ft, respectively. The mean lengths and widths of these units were
841 ft and 136 ft, respectively. There was atotal of 15,325 ft* of structural complexity areawithin these
units. The complexity came from avariety of structure types including depth, large woody debris, and
boulders. Substrate embeddedness ranged from 50-75 percent, and spawning habitat for anadromous
salmonids was present.

Runs made up 38 percent of the monitoring reach length, not counting side channel and edgewater
lengths, for atotal length of 2,500 feet. Caobble isthe dominant substrate with lesser amounts of boulders
and gravel present. The mean and maximum depths are 4 ft and 7 ft, respectively. The mean lengths and
widths of these units are 2,500 ft and 200 ft, respectively. There was no measurable structural complexity
area within this unit.

Riffles made up 23 percent of the monitoring reach length, not counting side channel and edgewater
lengths, for atotal of 1,525 feet. Cobble was the dominant substrate with lesser amounts of gravel and
sand present. The mean and maximum depths were 2.5 ft and 6 ft, respectively. The mean lengths and
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widths of these units were 381 ft and 162 ft, respectively. There was no measurable structural complexity
within these units.

There were two side channels, which had a total length of 2,250 ft, making up 26 percent of the entire
survey reach length. The dominant substrate was cobble with alesser amount of gravel. Edgewater
habitat was present along the stream margins throughout the survey reach and supplied rearing habitat for
herpetiles and juvenile fish species.

Side channels and marginal slack water are extremely important for coho during early stages of their
development. For example, coho fry and juvenilesrear in the Trinity River from March to June. Fry
usually swim close to the edge or hold in side channels to seek cover. Marginal slack waters are
particularly important since the weak swimming abilities for young-of-year coho make prey itemsin the
midstream taxing to obtain. As these fish continue to develop, they tend to move out into higher velocity
water. Coho typically rear in this riverine environment for one year before emigrating to the ocean.

Spring-run chinook generally enter the Trinity River around March. Migrating adults tend to hold in
deeper pools as they migrate upriver into the South Fork Trinity and New River before spawning in the
early fall. Poolsthat are greater than 10 feet deep provide essential habitat. Green sturgeon also utilize
deep pool habitat for holding and spawning.

Tributariesto the Mainstem

Approximately 16.3 miles are considered suitable by chinook, coho, and steelhead for spawning and
rearing. The majority of the anadromous habitat (14 miles) isfound in Willow Creek, with Sharber Creek
(2.2 miles), Campbell Creek (1 mile), and Hawkins Creek (0.1 mile) containing the remainder.
Anadromous fish habitat is limited within the smaller tributaries of the MTWAA.

Willow Creek and Tributaries

There are no historical stream or watershed surveys for the Willow Creek drainage prior to 1973 when the
East Fork was surveyed for the first time. Therefore, information on historic conditions was based on
aerial photographs. The 1942 aerial photos of the Willow Creek drainage revealed dense riparian cover
on Forest Service land with limited harvest activities occurring on private land. A few roads were
present, but no erosional impacts associated with these roads were evident. Many large conifers were
noticeable aong the channels. The extent and density of riparian cover and the absence of management
suggest that ambient conditionsin riparian areas probably helped provide good habitat for aguatic species.
Likewise, summer stream temperatures were probably at the low end of their historic range.

The current condition of riparian and aquatic habitats in the Willow Creek watershed has varied greatly
since 1942, primarily as aresult of channel changes caused by mass wasting and sedimentation during
major flood but also by human disturbance of the landscape.

Sequential aerial photos (1960, 1975, 1998) reveal extensive riparian corridor and stream channel
changes. By 1960, extensive private land logging was underway that extended down to the creeks and
used primarily tractor yarding. Logging on Forest Service land commenced between 1960 and 1975
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using primarily clear-cut silviculture and cable yarding with riparian buffers. By 1975, the effects of the
1964 flood were still evident. Substantial channel widening and opening of riparian canopies had
occurred, and much of the mainstem had become aggraded by landslide debris. For example, the lower
East Fork exhibited channel widening and a significant loss of conifers along the watercourse. In the
mainstem, downstream of the East Fork, substantial aggradation was visible. By 1998, riparian canopy
had returned but was dominated by hardwood trees. Conifers had yet to become established.

A mainstem Willow Creek general descriptive survey was conducted in 1981 (Kaufman 1981). The
upstream-most reach of the stream was confined in a steep canyon with 100 percent side slopes, 10
percent average gradient, boulder roughs, and 90 percent canopy closure. The mid-reach, which included
the mouth of the East Fork, was confined between 2-5 percent gradient, was riffle dominated, and had
about 60 percent canopy closure and good fish habitat. The third reach contained boulder roughs with
side dopes of 60-100 percent, a 6 percent gradient, and 30 percent canopy closure. The lowest reach
flows through a broad sloping plain with an average gradient of 1 percent and low canopy closure (15-20
percent). The lowest reach contains habitat for coho, chinook, and steelhead.

The first habitat inventory was conducted in Willow Creek in 1987 by the Forest Service. Approximately
6.7 miles of stream was surveyed. The dominant habitat types as expressed by percentage of total length
were as follows: low gradient riffles — 28 percent; high gradient riffles— 15 percent; cascades — 12
percent; mid-channel pools— 11 percent; various other scour pools— 10 percent; and runs — 16 percent.
The findings suggested that pool and edgewater habitat for chinook and coho salmon may have been a
limiting factor (Dale & LeBlanc 1992).

Another habitat survey was conducted in 1991 between the mouth of Willow Creek and the East Fork
using the McCain et al. (1990) methodology. The dominant habitat types as expressed by percentage of
total length were as follows: low gradient riffles— 16 percent; high gradient riffles— 18 percent; cascades
— 4.5 percent; mid-channel pools — 10 percent; various other scour pools— 19 percent; runs and step runs
— 28 percent; glides — 3.5 percent; and others — 0.5 percent. The conclusions were that Willow Creek was
ahigh gradient, riffle/run dominated watercourse dominated by boulders, cover and shade were limiting
factors for salmonid production with only 21 percent of the stream area providing adequate cover; and
less than 40 percent of the habitat was shaded by riparian vegetation (Dale & LeBlanc 1992).

The Forest Service has been conducting barrier modification, habitat enhancement, and dide stabilization
projectsin the Willow Creek drainage since 1985. Between 1985 and 1989, nine barrier sites were
blasted between Boise and Brannan Creeks to improve steelhead access to 12 miles of anadromous
habitat upstream. Between 1986 and 2001, approximately 19 large woody debris and 28 boulder
structures were placed in the creek to improve spawning and rearing habitat. Approximately 45 acres of
erosive surfaces and slides were revegetated between 1989 and 1999.

An instream habitat inventory was conducted in 1989 on the East Fork Willow Creek from its mouth to
the confluence with Horse Mountain Creek. The major findings of this survey were asfollows: 1) the
creek is dominated by riffle and run habitat — approximately 80 percent of the habitats fall into these
groupings, 2) the substrate was dominated by boulders and cobbles — over 70 percent of the substrate fell
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into these groupings; and 3) mid-channel pools were the most common pool type comprising about half
of the pools surveyed and 10 percent of the total survey length (Dale & LeBlanc 1992).

The lower 2.4 miles of Three Creeks was last surveyed in 1978. The reach of Three Creeks between
Summit Creek and 0.6 miles downstream was characterized by broad slow runs and deeper pools (no
depth given). The average stream depth was about 1 foot. Riparian vegetation was patchy in places with
about 40 percent closure overall. Bank instability was noted. The gravel was pea-sized and substantial
sand was present in the slower water areas. The lower section that extended to the mouth was
characterized by shallow pools, agradua gradient resulting in slow flow, and broad, shallow runs.
Riparian vegetation cover was moderate to dense, and shade canopy was estimated to be 40 percent. The
streambank was stable with one large slide contributing sand and silt to the creek. The stream bottom
composition was largely rubble, gravel, and sand. No barriers were observed. Water temperature was
54°F at 1600 hours. Overall fish habitat was rated as fair, and production was limited by the lack of
instream cover and good gravel (Moreau & Dickson 1978).

Campbeéll Creek

Hoopa Tribal Fisheries Department (1994) conducted an assessment of four reachesin Campbell Creek.
The survey length that corresponded with the anadromous zone was approximately 1 mile. The Hoopa
Tribe has installed several fish enhancement structures downstream of Forest Service lands.

Reach 1 started at the mouth of the creek and extended approximately 1,490 feet upstream. The channel
was moderately entrenched and generally unconfined with an average gradient of 2 percent. Dominant
substrates were gravel and sand. The riparian vegetation was well established with an overstory canopy
closure of 99 percent. The presence of large woody debris was relatively low. Habitat types were
typically pocket waters and step runs. Deep pools were relatively rare. Thiswas aformerly bedrock-
influenced channel that aggraded with sand and gravel. The lower portion of the reach was an alluvial fan
that impeded escapement from the river into the stream.

Reach 2 was approximately 800 ft long. The channel was fairly well entrenched and unconfined with an
average gradient of 4 percent. Dominant substrates were cobble and boulder. The riparian vegetation
was fairly well established with an overstory canopy closure of 70 percent. Large wood was relatively
common. The habitat types were generally runs and pocketwaters. Deep pools were relatively rare.
Shallow pool depths provide little rearing habitat.

Reach 3 was about 1,085 ft long with an average gradient of 1 percent. The channel was not well
entrenched or confined. Dominant substrates were cobble and boulder. The riparian vegetation was well
established with an overstory canopy closure of 100 percent. Large wood wasrelatively high. The
habitat types were generally runs and low gradient riffles. Deep pools wererelatively rare. The channel
was highly aggraded with flood terraces and center bars of mainly gravel, sand, and fines.

Reach 4 was about 1,105 feet long with an average gradient of 6 percent. The channel was moderately
entrenched and well confined. Dominant substrates were cobble and boulder. The riparian vegetation
was well established with an overstory canopy closure of 100 percent. Large wood was relatively low.
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The habitat types were generally cascades and plunge pools. Deep pools were relatively numerous. A set
of bedrock fallsis located at the upper end of this reach and represents the end of anadromy. Resident
trout only are present for about three miles upstream of the anadromous barrier.

Sharber Creek

The CDFG conducted an electrofishing survey in three index reaches on Sharber Creek in September of
1998. Reach 1 was approximately 115 feet long and located downstream of the road culvert. Reach 2
was 107 feet long and located approximately 3,300 feet upstream of the mouth. Reach 3 was 155 feet
long and located approximately 4,600 feet upstream of the confluence with the Trinity River. During the
course of the survey, general habitat data were collected and summarized (Table 3-25).

Table 3-25. Physical habitat characteristics of Sharber Creek index reaches, 1998 (CDFG 1998).

Percent Composition for Level Il Habitat Types

Riffles Flatwaters Pools
Index Reach 1
Surface Area 28.8 16 55
Instream Cover 20 13 13
Shade Canopy 75 63 55
Index Reach 2
Surface Area 14.5 29.5 56
Instream Cover 20 40 23
Shade Canopy 80 70 87
Index Reach 3
Surface Area 67 NA 32.9
Instream Cover 10 NA 12
Shade Canopy 90 NA 92

A culvert located on private land, approximately 450 feet upstream of the mouth of the creek, has been
variably passable for salmonids due to shallow pool depth, high jump-height from pool to culvert mouith,
and high water velocities through the culvert (McSweeney & Walters 2002). In 2001, the Forest Service
installed a series of three back flood weirs that deepened the jump pool and lowered the jump height to
facilitate salmonid passage through the culvert.

Hawkins Creek

Hawkins Creek was last surveyed by the Forest Servicein 1978. At that time only the lower 600 feet of
stream was considered accessible to anadromous salmonids due to the Hawkins Bar Road double culvert,
located on private land. The culverts are 4 feet in diameter and have 6-foot drops into a 3-foot deep pool.
The reach of creek downstream of the culverts had a moderate to steep gradient and rapid flow from one
shallow pool to the next. A number of cascades were observed. The bottom composition was primarily
rubble and rocks. Concrete was used to fortify a streambank about 100 feet upstream of the mouth,
creating a 3-foot wide chute that may be a velocity barrier at higher flows. The lowest 50 feet was
considered a barrier to anadromous salmonids until the Trinity River rose 15 feet (Moreau 1978).
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Upstream of the Hawkins Bar Road the creek flowed through a narrow, wooded "V" shaped valley with
moderate gradient. Step pools typified the reach. Bottom composition consisted of loose gravel. Shade
canopy was dense and provided by alders.

Other Subwatersheds

A number of other small tributaries are found within the analysis area. Most of these streams such as
Coon, Bremmer, China, and Kirkham Creeks do not provide much, if any, suitable anadromous habitat,
but they are generally well-shaded and provide high quality water to the Trinity River. Juvenile and adult
salmonids are likely to hold in the Trinity River near the confluence of these tributaries and/or, when
accessible, in the lower reaches of the tributaries during mid- to late summer. The stressful stream
temperatures in July, August, and September within the mainstem underscore the importance of
maintaining these cool water tributaries for these species.

Influence of Exotic and Hatchery Fish

o  How have exotic and hatchery fish affected native fish populations in this part of the Trinity
River?

Exotic Fish

Thirteen native fish species and at least six exotic species are known to occupy the MTWAA. Some of
these introduced species are golden shiner (Notemigonus crysoleucas), brown bullhead (4dmeirus
nebulosus), brown trout (Salmo trutta), brook trout (Salvelinus fontinalis), and green sunfish (Lepomis
cyanellus). Striped bass (Morone saxatilis) have only recently been reported in the Klamath and Trinity
River basins, but reports are rare.

Although the abundance of these species is unknown, they do not appear to have significantly changed
the ecology in this part of the Trinity River. However, some possible adverse interactions that may occur
between exotic fish species and native fish include the following:

e Competition between two species for a resource (usually food or space) in limited supply, which can
result in one species being eliminated
e Predation by exotic species on native fish which can severely impact a localized population

o Habitat Interference, which occurs when an exotic species changes habitat characteristics by its

activities and the change forces native species to leave or suffer reductions

e Disease, which is a poorly understood mechanism by which one species can replace another (e.g.,
some exotic fish can bring disease and parasites which can affect native fish).

Hatchery Fish

Hatcheries have been one of the mainstays of California's salmonid management efforts. A hatchery was
built at Lewiston to mitigate for loss of upstream anadromous salmonid habitat due to dam construction.
The hatchery produces fall and spring chinook, coho, and steelhead. Because salmon and steelhead
populations in the state have collapsed despite the presence of hatcheries, their value has been questioned.
In fact, there is a growing recognition that the decline of wild stocks of salmon and steelhead, or their
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failure to recover from declines, may be partially due to the negative effects of hatchery-reared fish.
Some of the main problems and benefits of hatchery-reared fish are discussed below.

One of the main concerns of hatcheries involves genetic risk. Human intervention with rearing fish may
cause genetic change. These genetic changes can impact fish species diversity (e.g., inbreeding) and the
health of the population. Hatchery programs vary and therefore the risks vary by hatchery. Hatchery-
produced fish often differ from wild fish in their behavior, appearance, and/or physiology. Hatchery
environments are quite different from stream environments. Consequently, hatchery fish tend to have
different foraging, social, and predator-avoidance behavior. Hatcheries can also have disease outbreaks.
Once fish are released, these fish can quickly transmit disease to wild fish. Some ecological risks of
hatchery fish are similar to those impacts that may occur between native fish and exotic fish species as
previously described.

Straying and natural spawning by large numbers of hatchery fish result in competition with wild
populations for suitable territory and mates. In addition, the cross breeding of hatchery and wild fish
reduces the genetic integrity of wild populations, which can lead to loss of fitness in local populations and
loss of diversity among populations (Weitkamp et al. 1995). Even if they are unlikely to survive to breed,
large numbers of juvenile prodigy of hatchery fish compete with wild juveniles for food and space and
may adversely affect survival of the natural populations.

Although the spring and fall chinook spawning periods overlap, their spawning habitats were historically
different, providing spatial separation for the different populations (CDFG & NMFS 2001). The spring
run accessed higher streams and the fall run utilized the lower mainstem and tributaries. Because the
historical spawning habitat of the spring run is no longer accessible, the potential for interbreeding of the
two races is high. The Joint Hatchery Review Committee recognizes and supports continued efforts to
maintain a separation between spring and fall runs of chinook at the TRH. Hatchery personnel report that
run timing and phenotypic characteristics appear to provide good separation between fall and spring runs.
There is currently a 2 week gap between spring and fall collection during which fish cannot enter the
hatchery. There is some concern regarding the potential for cross-breeding of spring- and fall-run
chinook salmon in the hatchery (CDFG & NMFS 2001).

The transmission of disease from hatchery to wild stocks is of increasing concern. Under normal
conditions many fish harbor parasites and pathogens but do not suffer from outbreaks unless
environmental conditions degrade (e.g., higher water temperatures, lower dissolved oxygen) to the point
where individual resistance is lowered. Because of the crowded conditions within hatchery rearing trays
and raceways, epidemics of disease are more likely to occur in hatcheries than in the wild. Importing
eggs or fish to a hatchery from other river basins increases the risk of introducing diseases to which local
fish have little resistance (PNFHPC 1989).

According to Krisweb (2003) the most common and virulent fish pathogens in northern California are

o Ceratomyxa Shasta — A protozoan that is pervasive in the Klamath River system which sometimes
causes widespread mortality in hatchery and wild populations (Foote 1995). As the disease organism
reproduces within the fish, the fish shows a distended stomach and protruding eyes just prior to
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mortality. All native salmon and steelhead populations in the Klamath River have developed some
immunity to this organism (Buchanan 1989).

e Columnaris disease — This is a skin and gill infection caused by the bacteria Flexibacter columnaris.
It is common in hatcheries but is usually treatable unless warm water temperatures or other stressors
are present.

o Infectious hematopoietic necrosis (IHN) — The virus known as IHN attacks the liver of salmon or
steelhead. The fish are more susceptible to IHN when water temperatures are cold. The disease is
"vertically transmitted," which means that it can be passed from fluids within the gut of female fish to
eggs of the next generation. Chen (1984) suggested that various strains of IHN exist, and if salmonids
evolve with a specific strain, they will develop resistance to it. He suggested that if [HN were
transferred from one basin to another, its virulence could be substantially increased. Juvenile
salmonid mortality at large northern California hatcheries has been very high due to IHN outbreaks
(Kier Assoc. 1991).

e Bacterial kidney disease (BKD) — BKD results from infection by the bacteria Renibacterium
salmonarium, which attacks the kidney of salmonids. This disease can be transmitted "horizontally,"
from fish to fish through fecal material, as well as vertically from one generation to the next. BKD,
like THN, is more pathogenic in very cold water conditions. Steelhead are more resistant to BKD than
are other salmon species, although Foote (1992) did find high incidence of BKD in wild steelhead
populations in the Trinity River. This disease is subtle because juvenile salmon or steelhead may
survive well in their journey downstream but may be unable to make appropriate changes in kidney
function for a successful transition to seawater (Foote 1992). Stress during migration may also cause
this disease to "flare up" (Schreck, 1987).

The Trinity River Salmon and Steelhead Hatchery (TRSSH) fingerling and yearling production of
chinook and coho salmon for the years 1995-1998 is summarized in Table 3-26 (CDFG 2002). Hatchery
operations, including the magnitude and timing of hatchery releases and the subsequent return of adult
fish, can directly affect the behavior, growth, survival, and ultimate success of naturally-produced salmon
and steelhead (USFWS et al. 1999). Factors such as competition, predation, and diseased organisms
transmitted by hatchery-produced fish may adversely affect naturally-produced anadromous salmonids
within the Trinity River basin (USFWS et al. 1999). It is also likely that the coho within the MTWAA
have some amount of hatchery stock in their genetic makeup. In 1981, approximately 280,000 juvenile
coho from the Lewiston fish hatchery were released in Willow Creek and another 2,500 in Sharber Creek
(USFES 1984).

Of the 15,532 upstream migrating adult coho captured at the Willow Creek weir (in the Trinity River) in
the 2000-2001 return year, only 539 were naturally-produced (CDFG 2002a). Of this total number of
adults, 4,704 returned to the hatchery, with the remaining assumed to have strayed and naturally spawned
in tributary streams. In addition, over half of the coho carcasses recovered by the Lower Trinity Ranger
District in 1998-1999, in a condition allowing verification, showed a maxillary clip denoting that they
were from the Lewiston hatchery (SRNF 1999¢). One coho stray from the Rock Creek hatchery on the
North Umpqua River in Oregon was found in Horse Linto Creek (adjacent to the MTWAA) during the
2001-2002 spawning season (McSweeney 2002).
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Table 3-26. Release data for Trinity River salmon and steelhead hatchery salmon, 1995-1998.

Year Species Number
1995 Spring chinook salmon 298,145
Fall chinook salmon 110,327
Coho salmon No data
1996 Spring chinook salmon 329,211
Fall chinook salmon 327,850
Coho salmon No data
1997 Spring chinook salmon 356,662
Fall chinook salmon 529,852
Coho salmon 517,196
1998 Spring chinook salmon 314,570
Fall chinook salmon 536,180
Coho salmon 493,233

The hatchery component of the 2000-2001 Trinity River salmonid runs was estimated by CDFG (2002a)
from returns of weir-marked and coded-wire-tagged fish to the Trinity River Hatchery (TRH). The
CDFG (2002a) estimated that 75.6 percent of the spring chinook above the Junction City weir and 70.1
percent of the fall chinook above the Willow Creek weir were TRH fish. Of the 26,083 spring chinook
that were estimated to have passed the Junction City weir during the 2000-2001 season, approximately
4,522 contained coded-wire tags. Of these, an estimated 1,870 (41.4 percent) spring-run chinook were
thought to have spawned naturally. Of the 55,473 fall-run chinook that were estimated to have passed the
Willow Creek weir during the 2000-2001 season, approximately 9,168 contained coded-wire tags. Of
these, an estimated 3,040 (33.2 percent) spring-run chinook were thought to have spawned naturally.

Hatcheries can aso benefit wild populations. Hatchery operations can help maintain a population at a
safe level until factors for decline, such as habitat degradation and loss, can be addressed. They can also
"jump start" recovery by providing aboost to an existing population or reintroducing fish into vacant
habitat. By collecting broodstock from the wild, a successful hatchery can produce more returning adults
than would have occurred in the wild. All released juveniles should have some identifying mark so they
are not retained and bred after being captured as returning adults. Only unmarked wild fish should be
retained for breeding, with the returning hatchery-produced adults alowed to spawn naturally. Hatcheries
of thistype are typically small and limited to a single subwatershed. Small-scale hatcheries that have
successfully enhanced wild populations include the one at Horse Linto Creek (now closed) and at
Freshwater Creek (tributary to Humboldt Bay), both of which are outside of the MTWAA.

In summary, exotic species may be causing some impact to native fish populations within the MTWAA.
Some of these possible impacts from competition, predation, habitat interference, and disease are not well
understood and are very difficult to demonstrate. Hatcheries are not a substitute for addressing the root
causes of salmon and steelhead decline. Whileit is hard to identify risks that hatcheries pose for wild fish
populations, it is not easy to predict whether damaging effects may occur to the Klamath/Trinity Basin as
well. The TRSSH is currently operated in a manner to minimize impacts on naturally spawning fish and
isusing very strict production constraints to avoid exceeding their mitigation goals.
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Vegetation

Vegetation — Reference Conditions

The vegetation composition of aregion may shift over tens of thousands of years due to climate changes.
In this context, the general vegetation composition in the MTWAA and surrounding region has been
relatively consistent for the past few thousand years. Pollen analysis completed in the Pilot Ridge area
located approximate 20 miles southwest of the center of the MTWAA provides some insight into the
nature of vegetation composition change in the region. The pollen analysis indicates that the current
composition of the mixed evergreen forest (Douglas-fir —tanoak and Douglas-fir — true 0ak) has been
established for more than 2,000 years. Tanoak and chingquapin appeared in the pollen record about 2,300
years ago.

In contrast to long term vegetation composition, changes in vegetation structure occur over shorter
periods. Datafrom Californiatree ring analysis indicate that there have been periods of water scarcity
and abundance over the period of 1600-1960 (Fritts & Gordon 1980). A long, severe drought occurred
from about 1865 to 1885, followed by awet period from 1885 to 1915. The drought period likely
resulted in widespread tree mortality and high fuel accumulations. The accumulated dead fuels likely
contributed to subsequent large scale, stand-replacing fires. The following wet period likely promoted
vegetation growth, contributing high fuel accumulations of live material. These high fuel loads (both
living and dead), combined with the typical dry Mediterranean summers, probably resulted in additional
large, stand-replacing fire events.

A developing understanding of the interrelated historic weather patterns and fire events leads to a
hypothesis that these widespread fire events have shaped much of the present vegetation seral stage
distribution on the SRNF. Potential evidence of these stand-replacing firesis currently available in the
SRNF vegetation seral stage maps. Stand ages of mid-mature and early-mature conifer stands
demonstrate the intensity and extent of these stand replacing fire events. These even-aged stands are
approximately 135 and 90 years old respectively. Their ages roughly correspond to the 1865-1885 and
post 1915 periods and point to the occurrence of large scale stand-replacing disturbance such as severe
wildfire. Preliminary reconstruction of these two fire periods shows a mosaic pattern of fires that burned
across the landscape, encompassing large areas of the SRNF and the MTWAA.

Historical Range of Variability

Past disturbance patterns are difficult to assess, yet the frequency and pattern of these events can be
inferred from the distribution of seral stages across the landscape. An analysis of the seral stage
distribution of SRNF was done in 1995 and reanalyzed in 1997 upon completion of the Forest vegetation
map (Jimerson et a. 1997). This analysis modeled the past distribution of seral stages for different
vegetation series. To determine the past distribution, stands were projected backward in time over 250
years at 50-year intervals. The past seral stage distribution was compared to the present to develop a
Historical Range of Variability (HRV), which isidentified for seral stages in the primary vegetation series
on the forest. These series are the tanoak, Douglas-fir, white fir, and red fir series. The HRV percentages
arerelevant for analysis at the scale of the Forest zones. The Forest zones are three areas (north, central,
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and south) of the Forest that are distinguished by species composition and seral stage distribution. These
differencesin vegetation are a reflection of the different disturbance patterns, geologic material, and
climate conditions of these three zones.

The MTWAA is part of the Central Zone. The HRV's and Recommended Management Ranges (RMR)
for the Central Zone are referenced in Table 3-27. Although HRV values are specific to the Zone, they
can be compared to percentages in watersheds within the Zone. These comparisons can show how the
watersheds reflect the HRV percentages of the Zone. For example, within the Central Zone, late seral is
within the HRV for the tanoak, Douglas-fir, and white fir series (Table 3-27); old-growth in the tanoak
series is within the HRV; and old-growth in the Douglas-fir and white fir series are below the HRV.
However, within the MTWAA, only the tanoak seriesiswithin the HRV for late seral, while all three
vegetation series are significantly below the HRV for old-growth.

HRV/RMR Comparison

The Forest utilized the HRV to develop RMR for seral stagesin the primary vegetation types (tanoak,
Douglas-fir, white fir, and red fir). The RMRs are a subset of the HRV designed to maintain vegetation
types and seral stagesin an ecologically balanced manner by mimicking past seral distribution. The
RMRs provide a buffer against unpredictable |large scale stand-replacing events. The RMRs are used as
guidelinesin assessing all proposed vegetation management treatments.

A comparison of the HRV/RMR for the Central Zone to the Zone's existing condition gives an indication
of how vegetation seral stages have changed over time (Table 3-27).

Table 3-27. The Historic Range of Variability (HRV) and Recommended Management Ranges (RMR) for
seral stages within the tanoak, Douglas-fir, and white Fir series in the Central Zone of Six Rivers National
Forest. These percentages are compared to the existing percentage of each series in the Central Zone
and the existing percentages in the MTWAA.

Central Zone Central Zone Central Zone Analysis Area
HRV % RMR % Existing % Existing %
Tanoak

shrub/forb - - - 9
pole - - - 21
early mature 11-18 11-14 21 15
mid mature 11-19 12-17 17 25
late mature 9-19 14-19 18 14
old-growth 22-50 36-50 24 16

IDouglas-fir
shrub/forb - - - 5
pole - - - 2
early mature 13-23 13-18 28 49
mid-mature 10-27 12-20 36 41
late mature 9-14 12-14 12 3
old-growth 22-34 28-34 15 4
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Central Zone Central Zone Central Zone Analysis Area

HRV % RMR % Existing % Existing %
\White fir

shrub/forb - - - 9
pole - - - 24
early mature 15-23 15-19 10 24
mid mature 11-20 14-18 21 26
late mature 8-16 12-16 13 6
old-growth 30-41 35-40 26 11

Plantations

The acreage of lands occupied by plantations was estimated using the Forest vegetation mapping data.
The mapping data provides vegetation seral stage by stand and information on whether a stand was
harvested. The shrub/forb and pole stands identified as harvested were used to estimate plantation acres.
It is assumed that these young stands are the product of past clearcut or regeneration harvesting.

There are 8,971 acres of plantations on National Forest System land within the three analysis area
watersheds. The plantations vary in age from 10 to 70 years, with the majority being 20-40 years old.
The primary conifer species present are Douglas-fir and ponderosa pine.

Vegetation — Current Conditions

Vegetation Type

The ecology and mapping program at SRNF has identified and mapped Forest-wide potential natural
vegetation types. Information from this classification and mapping effort was used for this analysis.
Potential Natural Vegetation is the vegetation that would exist on the landscape due to specific biotic and
abiotic factors and without human influence. The classification of these vegetation typesis based on a
hierarchical system. This system begins with the vegetation series, which represents the dominant
overstory and regenerating speciesin astand. The next level of the classification is the subseries. The
subseries is the subdominant tree species or the shrub species that have indicator value across multiple
plant associations. The plant association is the lowest level of the classification. It represents a potential
natural community of definite floristic composition and uniform appearance that repeats itself across the
landscape.

Vegetation Series

The MTWAA is approximately 78,545 acres, including about 43,025 SRNF lands, 6,921 acres of Hoopa
Reservation lands and 28,599 acres of private lands. Within the MTWAA, approximately 60,000 acres
have been classified by vegetation series as discussed above. Classified landsinclude all of the SRNF
lands, all of the Hoopa Reservation lands, and the major private inholdings within the SRNF lands. The
large block of contiguous private land in the northwest portion of the Willow Creek watershed has not
been classified.
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The Central Zone is dominated by the tanoak, white fir, and Douglas-fir series, followed by the canyon
live oak, white oak, and grassand series. The MTWAA is dominated by the tanoak and Douglas-fir
series, with tanoak accounting for approximately 27,366 acres (64 percent) and Douglas-fir with 7,295
acres (17 percent). Other significant series in the analysis area include Jeffery pine with 1,821 acres (4
percent), white fir with 1,646 acres (4 percent), and canyon live oak with 1,220 acres (3 percent). Figure
3-14 displays the vegetation series classifications for the SRNF portion of the MTWAA (refer also to
Table 1-2, chapter 1).

Vegetation Subseries

The subseriesin the analysis area (Table 3-28) indicate the environmental conditions present. They
display a moisture gradient from moderately dry in the tanoak-canyon live oak subseries to moist in the
white fir-Douglas-fir subseries. They aso reflect micro-site conditions. The steep, highly dissected
terrain is usually dominated by canyon live oak, while the more gentle slopes contain white fir and
DouglasHir.

Table 3-28. The distribution of vegetation subseries in the Six Rivers National Forest portion of the
Mainstem Trinity Watershed Analysis Area.

Subseries Acres Percent
Tanoak - canyon live oak 5,778 13
Tanoak - chinquapin 990 2
Tanoak - maple 2,169 5
Tanoak - evergreen huckleberry 1,499 3
Tanoak - salal 437 1
Tanoak - moist shrub 758 2
Tanoak - dry shrub 12,247 28
Tanoak - Port Orford-cedar 4 -
Tanoak - LIDE 3 12 -
Tanoak - black oak 3,370 8
Tanoak - California bay 101 -
Port Orford-cedar - white fir 181 -
Port Orford-cedar - Port Orford-cedar 59 -
Port Orford-cedar - LIDE 3 27 -
Port Orford-cedar - western white pine 78 -
White fir - tanoak 586 1
White fir - LIDE 3 445 1
White fir - Douglas-fir 377 1
White fir - Ponderosa pine 13 -
White fir - canyon live oak 12 -
White fir - chinquapin 212 -
Jeffery pine - Douglas-fir 19 -
Jeffery pine - LIDE 3 1,802 4
Douglas-fir - maple 62 -
Douglas-fir - tanoak 135 -
Douglas-fir - Ponderosa pine 2 -
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Subseries Acres Percent

Douglas-fir - white oak 1,259 3
Douglas-fir - black oak 4,036 9
Douglas-fir - LIDE 3 12 -
Douglas-fir - canyon live oak 1,703 4
Douglas-fir - Jeffery pine 86 -
Sugar pine - western white pine 508 1
Alder 22 -
Grassland 73 -
White oak - canyon live oak 465 1
White oak - Douglas-fir 124 -
White oak - black oak 293 -
Black oak - Douglas-fir 202 -
Black oak - canyon live oak 48 -
Black oak - white oak 69 -
Canyon live oak - Douglas-fir 950 2
Canyon live oak - canyon live oak 270 -
Gray pine - Jeffery pine 15 -
Gray pine - canyon live oak 12 -
Knobcone pine 43 -
Riparian 157 -
Non-veg./unknown 1,271 3
Grand Total 42,993

Vegetation Seral Stages

MTWAA Seral Stages

Table 3-29 displays the acres and percentage of seral stages for the MTWAA. Fifty-three percent of the
MTWAA is occupied by early and mid-mature seral stages. Late mature and old-growth account for 24
percent, with the remaining 23 percent made up of shrub/forb and pole seral stages.

Table 3-29. Vegetation seral stage distribution for the Six Rivers National Forest portion of the Mainstem
Trinity Watershed Analysis Area.

Seral Stage Acres Percent
shrub/forb 2,983 7
pole 6,533 16
early mature 10,909 26
mid mature 11,330 27
late mature 4,092 10
old-growth 5,825 14
Total 41,672 100
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Figure 3-14. Current Vegetation Series Classification Within the Mainstem Trinity Watershed Analysis
Area.
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The analysis area contains 1,149 acres of early mature and 103 acres of mid mature stands that contain
predominant trees. These large overstory trees are the remnants (legacy) of the previous stand and
provide late seral characteristics to early and mid mature stands. Figure 3-15 displays the distribution of
the seral stagesin the MTWAA.

Seral Stages by Vegetation Series

Most of the vegetation in the analysis area is included in the tanoak, Douglas-fir, white fir, Jeffery pine,
and canyon live oak series. Table 3-30 presents the distribution of seral stages by the major vegetation
typesin the MTWAA.

Table 3-30. Seral stage distribution for the five vegetation series that account for 94% of the vegetation
series in the Six Rivers National Forest portion of the Mainstem Trinity Watershed Analysis Area.

Tanoak Douglas-fir White fir Jeffery Pine = Canyon Live Oak
Seral Stage = Acres Acres %  Acres % Acres % Acres %
shrub/forb 2,396 9 88 1 141 9 236 13 25 2
pole 5,783 21 155 2 402 24 134 7 53 4
early mature 4,141 15 | 3,601 | 50 403 24 448 25 814 67
mid mature 6,940 25 | 2,918 | 40 427 26 363 20 329 27
late mature 3,699 14 235 3 98 6 22 1 0 -
old-growth 4,407 16 299 4 175 11 618 34 0 -
Total 27,366 |100( 7,295 | 100 | 1,646 | 100 | 1,821 | 100 1,220 100

Harvested Areas and Current Seral Stages

The Forest vegetation mapping process identified stands that have been previously harvested. Harvested
stands were differentiated from natural stands for each seral stage. For example, shrub/forb natural stands
were differentiated from the shrub/forb harvested stands, and pole-harvested stands were differentiated
from pole-natural stands. This same differentiation process was completed for al the seral stages.

Natural stands include stands that originated from natural events and have not had apparent harvest
activity. Harvested stands include stands that originated from regeneration harvesting or have been
partially harvested.

The past harvesting activities included regeneration harvests and a range of partial harvesting treatments
including thinning and selection. In terms of seral stage classification, harvested areas that were
regenerated were assumed to "start over" at the shrub/forb seral stage and then progress through the seral
stages. If the regeneration harvest occurred 40 to 50 years ago, the current seral stage classification of the
stand would likely be the pole stage. Therefore, a stand that is identified as a pole-harvested stand
identifies a stand that is currently at the pole seral stage that was originated from past harvesting, as
compared to a pole-natural stand where the origination was from natural events. Partial harvesting in
mature and old-growth seral stages did not change the seral stage classification of the stand.
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Figure 3-15. Current Seral Stages of Vegetation Within the Mainstem Trinity Watershed Analysis Area.
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Figure 3-16. Harvested Areas and Resulting Vegetation Seral Stages Within the Mainstem Trinity
Watershed Analysis Area.
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The shrub/forb and pole stands identified as "harvested” in Table 3-31 (below) are the regenerated stands
that developed following regeneration harvest. Early mature, mid mature, late mature, and old-growth
stands identified as harvested were harvested under a partial harvest trestment that did not ater their seral
stage classification.

Most of the harvesting has taken place in the tanoak and Douglas-fir series. Approximately 10,008 acres
(37 percent) of the tanoak series and 1,314 acres (18 percent) of the Douglas-fir series have had
regeneration or selective harvesting (Table 3-31). Figure 3-16 shows harvested areas with resulting seral
stages.

Table 3-31. Current seral stages resulting from, or affected by, past harvest treatments within the
classified vegetation series in the Mainstem Trinity Watershed Analysis Area.

Seral Stage Tanoak Douglas-fir White fir Jeffery pine
shrub/forb harvest 2,392 88 141 236
pole harvest 5,526 94 402 88
early mature harvest 966 689 214 81
mid-mature harvest 990 443 141 180

late mature harvest 119 - - -

old growth harvest 15 - 87 -

Total harvest 10,008 1,314 985 585
Percent of Series Harvested 37 18 60 32

Size Class and Canopy Closure

V egetation polygons within the MTWAA have been attributed a size class based on average tree diameter
(DBH). The following vegetation size classes are used:

Size Class DBH Range
0 Non-timber
0 -5.9inches
6 - 10.9 inches
11 - 20.9 inches
21 - 35.9 inches
> 36 inches

QR WIN|F

A majority of the Six Rivers National Forest portion of the analysis areais classified as having size class
2, 3 and 4 trees (both hardwoods and conifers) (Table 3-32). Canopy closureis high overal in this
analysis area (Table 3-33). Eighty-eight percent of the area has a canopy closure between 60 and 100
percent.
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Table 3-32. The distribution of size classes for tanoak and Douglas-fir series relative to the total for all
vegetation series within the Six Rivers National Forest portion of the Mainstem Trinity Watershed Analysis
Area.

Total for all Vegetation

Tanoak Douglas-fir Series

Size Class Acres Percent Acres Percent Acres Percent
0 (none) 1,248 3

1 (0-5.9 inches) 2,396 9 88 1 3,034 7

2 (6-10.9 inches) 5,850 21 189 3 8,281 19

3 (11-20.9 inches) 4,114 15 3,601 49 9,912 23

4 (21-35.9 inches) 8,622 32 3,130 43 13,593 32

5 (>36 inches) 6,384 23 288 4 6,925 16
Total 27,366 100 7,296 100 42,993 100

Table 3-33. Total tree canopy closure classes for all vegetation series within the Six Rivers National
Forest portion of the Mainstem Trinity Watershed Analysis Area. Abbreviations are as follows: N = none;
S = sparse; P = open; M = moderate; D = dense.

Total Canopy Closure Acres Percent
N (0-9%) 2,008 5
S (10-20%) 660 2
P (21-39%) 616 1
M (40-59%) 1,874 4
D (60-100%) 37,841 88
Total 42,999 100

Figure 3-17 shows the distribution of tree size classes for the vegetation series within SRNF portion of the
MTWAA. Figure 3-18 shows the total tree canopy closure classes for the vegetation series within the
SRNF portion of the MTWAA.

Snags and L ogs

The importance of snags and logs in late seral stands has been documented throughout the literature. In
an effort to understand the relationship of snag and log densities to vegetation type and seral stage, over
1,200 plots were sampled across the Forest. These plots were used to generate the background levels of
snags and logs displayed in Table V-8 of the LRMP.

The desired range of densities for snags and logs by vegetation type and seral stage is displayed in Table
3-34. Theselevelsare 80 to 100% of the average numbers contained in LRMP Table V-8 (Mean Snag
and Log Densities). As stated in the LRMP, these numbers may be revised as more datais collected.
Where vegetation treatments occur, the actual number of snags and logs will vary depending on wildlife
habitat needs, fire hazard, and public safety. However, the LRMP Standard is that the 80-100% objective
shall be met over any contiguous 40-acre area.

Mainstem Trinity River Watershed Analysis
3-79



Figure 3-17. Distribution of Tree Size Classes Within the Mainstem Trinity Watershed Analysis Area.
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Figure 3-18. Distribution of Tree Canopy Closure Classes Within the Mainstem Trinity Watershed
Analysis Area.
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Table 3-34. Desired ranges of snags and logs per acre by vegetation type and seral stage.

Vegetation Series Snag Range Log Range
and Seral Stages per Acre per Acre
Tanoak
early mature 26-3.2 6.6 - 8.2
mid mature 2.8-3.6 3.8-4.7
late mature 1.0-1.8 14-18
old-growth 3.4-43 7.4-9.2
White Fir
early mature 14-17 3.8-4.0
mid mature 42-5.2 42-53
late mature 6.1-7.6 8.8-11.0
old-growth 4.7-5.9 10.8 - 13.5
Douglas-fir
early mature 3.0-3.7 12.8 - 16.0
mid mature 1.0-1.2 43-54
late mature 0.7-0.9 5.0-6.3
old-growth 2.4-3.9 7.0-8.7

Larger diameter downed logs are preferable, as they are expected to last longer over time. The numbers
of snags and downed logs may vary on any particular acre, depending on site-specific conditions and
objectives. For instance, snag and log densities may be very low in fuel breaks but be high in windthrow
areas. Aggregations of snags and logs are also important for providing ecological functions in both
terrestrial and riparian habitats.

Fire Effects on Vegetation

Individual tree damage within stands following fire is generally categorized using two characteristics:
crown scorch (or crown loss) and cambium damage (Wagener 1961, Weatherspoon 1988, Reinhardt &
Ryan 1988). Individual speciesvary greatly in their susceptibility to fire, as do trees of different heights
and diameters. Comparatively, pines have thicker bark and larger buds than the firs. These
characteristics provide greater protection to cambium and next year's production of replacement foliage
(needles) (Wagener 1961). Truefirs (Abies sp., e.g., white and red fir) and Douglas-fir have thin bark on
younger trees and on mid and upper boles. Buds are smaller and less resistant to heat damage. These
species cannot withstand as much cambium damage and crown loss as the pines. Generally for firs,
crown losses greater than 65 percent of pre-fire crown volume or cambium damage between 25 and 40
percent of the bole circumference will result in death (Wagener 1961, Weatherspoon 1988). Insects will
likely attack surviving trees that are near the upper limit of these damage thresholds.

Late season (fall) high intensity fires can also kill fine roots within a few inches of the soil surface and
cambium on larger roots near the surface (Weatherspoon 1987). The amount of damage is difficult to
predict due to factors such as species differences, soil moisture, duff layer depth, and fire duration.
Significant root loss can result in mortality or predisposition to insect attack.
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Tanoak is a fire-sensitive species. Aboveground portions are extremely susceptible to fire mortality (Van
Dersal 1938, Veirs 1982). The thin bark provides little insulation from radiant heat, which usually kills
the cambium around the base of the stem (McDonald et al. 1983). As a result, low intensity ground fires
readily top-kill tanoak seedlings and sapling-sized stems (Atzet 1979, Tappeiner et al. 1984a, Tappeiner
et al. 1984b). Larger, thicker barked trees occasionally survive light under-burning (Roy 1957). Bark
thickness of mature trees may range from 1 to 3 inches, sometimes reaching 4 to 5 inches. Bole injuries
usually result following ground fires, and vertical wounds 4 to 10 feet long are common (McDonald
1987, Roy 1957). Many older tanoak trees may initially survive light burns, but bole wounds facilitate
the entry of insects and disease, and most injured trees eventually die (Roy 1957).

Long-term survival is most likely in young, vigorous trees where bole wounds tend to heal rapidly (Roy
1957). In virgin redwood stands in Redwood National Park, Veirs (1982) found the oldest tanoak trees
occupying sites where frequent under-burning by indigenous peoples reduced fuel loadings to the point
where only light-intensity ground fires occurred. Crown fires kill the aerial portions of all tanoak,
regardless of age or size (Plumb and McDonald 1981, Roy 1957).

After a fire, tanoak resprouts from adventitious buds located on a burl. Most buds are located at or
beneath the ground surface (Roy 1957). Unless fires are particularly severe, nearly all tanoak resprout to
some extent during the first postburn growing season (McDonald and Tappeiner 1987). Tanoak initiates a
rapid postburn recovery and is an aggressive competitor during the early stages of postburn succession.
Postburn sprouting potential of tanoak is strongly correlated with size and vigor of the parent tree (Roy
1957, Tappeiner 1984a and b). Since burl size increases as tanoaks grow, larger stemmed tanoak usually
possess larger burls with increased numbers of dormant buds. Trees greater than 12 inches DBH typically
support abundant resprouts (Tappeiner 1984b).

Forest Pathogen Effects on Vegetation

o What is the potential impact of Port Orford-cedar root disease (Phytopthora lateralis) and
sudden oak death disease (Phytopthora ramorum) on plant community composition and
function?

Port Orford-cedar Root Disease

In addition to being the southern-most stand of Port Orford-cedar (POC) within its natural range, the POC
on Horse Mountain are at the uppermost reaches of the Trinity River Watershed. This is the single
remaining uninfested watershed within the range of the species. If the pathogen is introduced here, it will
quickly move downstream and throughout all downslope reaches of the watershed.

The potential impacts of this fatal disease on POC communities are immense. Port Orford-cedar is the
primary shade tolerant conifer species found along the streams of the Horse Mountain Botanical Area. It
regenerates naturally under its own canopy, providing stream shading and habitat for a variety of wildlife
species. In addition, POC is known to have the highest species richness of the primary vegetation series
found in Northwest California (Jimerson & Daniel 1994). Due to POC's resistance to decay, its snags and
logs are long-lived components of wildlife habitat and also provide in-stream structure as well as organic
input to streams containing anadromous fish (Jimerson & Daniel 1994).

Mainstem Trinity River Watershed Analysis
3-83



Until the early 1950's, natural stands of POC had few serious pests (Roth et al. 1987 in Jimerson & Jones
2002). At that time, the pathogen causing Port Orford-cedar root disease (Phytophthora lateralis) was
introduced by humans and has continued to spread throughout much of the natural range of the POC. On
the Six Rivers National Forest the disease has killed at least one-tenth of these trees. Currently, the
Trinity River watershed continues to be free of this pathogen, however the POC of the Horse Mountain
Botanical Areaare considered at risk for infection (Jimerson et a. in prep.).

The pathogen spreads by motile aguatic zoospores, non-motile soil-borne chlamydospores, and root
grafting. The disease is dispersed through water, through root-grafted trees, and through the movement of
earth containing the pathogen. The disease spreads from infested to uninfested areas by the transport of
its spores trapped in the mud on the bottom of vehicles and equipment. Infested soil often is attached to
construction equipment used in road maintenance and logging operations. Cattle and wildlife also can
transport the pathogen into previously uninfested areas by carrying the infested soil on their hoofs and fur.
Hikers, bicyclists,and off-highway vehicle users may carrying infested mud on their boots or tires into an
uninfested area. The application of water drawn from an infested watershed onto roads in uninfested areas
has also introducted the disease to previously healthy watersheds. Once introduced into a drainage, the
disease can spread rapidly downstream in the water and kill entire stands of POC.

The understory plants in a plant community are reliant on the specific conditions provided by the presence
of the particular overstory species and are directly impacted by the loss of the POC. Many of the low
elevation examples of these communities have already been infested, resulting in replacement of this
shade-tolerant species by |ess shade-tolerant species such as Douglas-fir (Pseudotsuga menziesii) and
alder (Alnus sp.). Infestation has also resulted in a change in the plant species composition of the
previoudy rich, diverse communities.

The results of arecent Landscape Level Roads Risk Assessment on POC Plant Associations on the Six
Rivers Nationa Forest indicates that the majority of roadsin or near the Horse Mountain Botanical Area
are classified as "high" or "moderate” in risk for the introduction of POC root disease to the area
(Jimerson & Jones 2002). Because the primary vector for POC root disease is the road systems, this
information is being seriously considered in current and future management decisions for the area. An
additional Risk Assessment of POC Plant Associations on Federal and State Lands in Californiais
currently in preparation and will offer further management guidelines (Jimerson et al., in prep.).

Strict road closures and access restrictions to at-risk POC areas are well-enforced on the forest. An effort
to minimize the risk of further spread of the disease is through public awareness. Informational signage is
placed at gated road closures and other access routes into these areas. The multi-agency informational
brochure "Why are Port-Orford-cedars dying?' is available free of charge to the public and is widely
distributed by the Forest Service (USFS 1997).

Sudden Oak Death Disease

Sudden Oak Death (SOD) is currently not known to occur on the Six Rivers National Forest, and it is not
known if the pathogen, Phytophthora ramorum, is capable of causing disease asfar inland as the
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MTWAA. The nearest confirmed occurrence of SOD is at Redway, California (foliar infection on
California bay laurel) in an old-growth redwood grove.

Over the course of the last seven years, this disease has spread through coastal oak forests over 185 miles
of the California central coast (Garbelotto et al. 2003). Nearly all of the main tree species in mixed-
evergreen and redwood-tanoak forest types may be hosts to P. ramorum. However, it appears that the
oaks in the subgenus Quercus (the white oaks) are unaffected by the pathogen. In addition, numerous
understory shrubs are also hosts to P. ramorum (Garbelotto et al. 2003).

The plant species that are known hosts of P. ramorum are categorized as having either non-lethal foliar
and twig infections or lethal branch or stem infections. The hosts having bark cankers become infected
on the trunks; the cankers often lead to the tree's mortality. Tanoak (Lithocarpus densiflorus var.
densiflorus), black oak (Quercus kelloggii), canyon live oak (Quercus chrysolepis), coast live oak
(Quercus agrifolia), and Shreve's oak (Quercus parvula var. shrevei) are all known bark canker hosts of
P. ramorum. This pathogen is capable of killing mature healthy trees. Both the black oak (Quercus
kelloggii) and the canyon live oak (Quercus chrysolepis) are widespread within the MTWAA and are
major components of their associated plant communities.

Though P. ramorum is deadly on certain oaks and tanoak, the extent of the damage caused on individual
non-oak hosts is not yet well characterized (Garbelotto et al. 2003). On several plant species in the
Ericaceae family, P. ramorum causes significant foliar and branch dieback. Pacific madrone (4rbutus
menziesii) saplings have been killed within a few months, and it is suspected that the disease is capable of
killing mature madrone trees. The death of mature rhododendrons (Rhododendron macrophyllum) by
SOD has also been observed (Garbelotto et al. 2003).

In the case of most foliar hosts, however, the disease is restricted to foliage, twigs, and small branches
(Garbelotto et al. 2003). The hosts with non-lethal foliar infections express SOD in a range of symptoms,
from necrotic leaf spots to twig and small branch dieback to, in severe infections, plant mortality. The
ever-expanding list of known native foliar hosts (Frankel & Stanley 2002) includes a number of species
found within the MTWAA:

e (California bay laurel, Umbellularia californica e common manzanita, Arctostaphylos

e bigleaf maple, Acer macrophyllum manzanita

e California coffeeberry, Rhamnus californica var. ~ ®  €scara, Rhamnus purshiana

californica e salmonberry, Rubus spectabilis
e evergreen huckleberry, Vaccinium ovatum e Douglas-fir, Pseudotsuga menziesii
e honeysuckle, Lonicera hispidula e western star flower, Trientalis latifolia
e toyon, Heteromeles arbutifolia e poison oak, Toxicodendron diversilobum

In the case of Douglas-fir, only seedlings and small saplings have been observed with the disease and
only at a single site in Big Sur, California. It is yet unknown whether SOD will present a serious decline
for Douglas-fir stands by affecting the process of regeneration. Also, it is not yet known if different
environmental conditions could cause widespread damage to Douglas-fir.
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SOD presence in foliar hosts is not likely to directly affect plant community composition. However,
under suitable environmental conditions, the pathogen sporulates heavily on foliar lesions. These vast
quantities of air-borne spores are dispersed throughout the surrounding area where they may infect
additional foliar hosts as well as previously uninfected bark canker hosts (particularly the tanoak and
canyon live oak), thus indirectly causing stand mortality.

SOD tree decline and mortality of both tanoak and canyon live oak across the MTWAA would have a
potentially significant effect upon their respective associated plant communities. Both of these trees are a
major component of the Forest, and their widespread loss would permanently alter the habitat for all plant
and wildlife species within the affected areas.

Humans are the primary vectors of the SOD pathogen through transport of infested plant materials and
soils into previously uninfested areas. The Forest Service is currently developing a science-based
management policy to prevent possible introduction of SOD onto National Forest and surrounding lands.

Fire

Fire and Fuels — Reference Conditions

o What was the pre-European fire regime?

Note: In addition to the discussion below, more details on the history of fire in the watershed and
surrounding region are provided in the Historical Resources, Historic Period Land Uses and Practices
section in this chapter as well as Appendix B.

Fire Occurrence

Fire has been one of the major forces shaping the vegetation in the MTWAA on a landscape level.
Historically, the two general causes of fire ignition were human and lightning. The dry summer weather
patterns of the region combined with regular lightning activity, Native American burning practices, and
steep terrain led to the development of a fire-adapted ecosystem. Barrett (1935) summarized historical
California wildfires during the days of the early explorers and states the following: "Great conflagrations
occurred in California during the early days. Records from both the northern and southern part of the
state prove that these fires often burned from four to six months and frequently swept over more than
100,000 acres of forest and major watersheds before being extinguished by rain."

Although lightning is the primary natural source of forest fires in the world, and 37 percent of all ignitions
in the Pacific States are from lightning (Taylor 1974), only about 10 percent of the MTWAA fire starts
are from lightning. Lightning starts vary by elevation, aspect, and fuel type and contribute to landscape
change within the watershed. While human-caused ignitions contribute to the largest number of starts,

the less frequent lightning ignitions often contribute to the occurrence of large fires. The reasons for this
are complex and include the tendency for lightning starts to occur along higher elevation ridgelines that
tend to be among the more remote locations of the MTWAA. These particular starts often occur with
multiple starts that affect the initial attach resources and may reduce overall fire suppression
effectiveness. Although only about 10 percent of the fires that have started in the MTWAA area are from

Mainstem Trinity River Watershed Analysis
3-86



lightning, a majority of the MTWAA burned within the areais related to lightning fires. The largest area
burned is a portion of the Megram Fire, alightning fire that started outside of the MTWAA.

Data from Californiatree ring analysis indicate that there have been periods of water scarcity and
abundance over the period of 1600-1960 (Fritts and Gordon 1980). A long, severe drought occurred from
about 1865 to 1885, followed by awet period from 1885 to 1915. The drought period likely resulted in
widespread tree mortality and high fuel accumulations. The accumulated dead fuels likely contributed to
subsequent large scale, stand-replacing fires. The following wet period likely promoted vegetation
growth, contributing high fuel accumulations of live material. These high fuel loads (both living and
dead), combined with the typical dry Mediterranean summers, probably resulted in additional large,
stand-replacing fire events. Preliminary reconstruction of this fire period shows a mosaic pattern of fires
that burned across the landscape, encompassing large areas of the SRNF and the MTWAA.

The San Francisco Chronicle (August 10, 1887) mentions afire on Trinity Mountain that had been
"raging so fiercely throughout the country for the last month and has destroyed so much timber and
property.” R.T. Fischer's report of September 1901 on the proposed Trinity Forest Reserve mentionsfire
conditions in the South Fork Mountain area. "The entire tract has been much burned. In the dense Fir
Type aong South Fork Mountain there are a score or more of fire glades, 50 to 100 acresin extent. Inthe
opener Pine fire has seldom cleared the ground, but has scarred or burned down many trees, killed the
reproduction, and brought in brush. In the scrub, fires had burned large areas. Six fires were seen during
this reconnaissance, three of which had been set to clear trails, and the rest |eft by campers.” The Blue
Lake Advocate refersto fires and smoke as a regular and expected occurrence around Willow Creek in
thefal. Firesstarted in the late summer or fall were expected to burn until the winter rains. The
Heritage Resources Section of this chapter (above) includes a detailed discussion of fires as reported in
the local papers.

Keter (1993 and 1995) found that Native American burning was a widespread component of the regional
landscape. The long-term existence of Native American tribesin this area and use of fire to enhance the
production of traditional cultural materials affected historical fire occurrence. Considering the
importance of tanoak acorns to many aboriginal people, these hardwood stands were likely burned to
facilitate the collection of thisimportant food source.

Ranching became an important land use activity following 1850, with grassland and timberland
throughout Humboldt County utilized for grazing cattle. Livestock grazing also promoted burning of
large areas to provide forage for livestock. Periodic burning by both aboriginal people and early ranchers
contributed to maintaining the diversity and size of grasslands on the landscape. Timbered areas were
also burned regularly, either in an attempt to convert timberland to grassland or to develop and maintain
an open timber stand with forage in the understory to support livestock.

The first California State Fire Law was enacted in 1872 to prevent the destruction of forests by fire on
public lands. Fines not exceeding one thousand dollars, imprisonment not exceeding one year, or both,
were established for fires caused by arson or carelessness which affected "any wooded country or forest
belonging to this State, or the United States, within this State, or to any place from which fire shall be
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communicated to any such wooded country or forest" (Barrett 1935). The creation of National Forests
and Forest Reserves increased aggressive fire prevention efforts to eliminate wildfires caused by settlers,
ranchers, miners, and Native Americans. Barrett (1935) went on to say "No such conflagrations as these
[the large 100,000 acre fires] have destroyed the timber wealth of the state since fire prevention measures
have been put into effect by the Forest Service."

Fire Hazard

Fire hazard pertains to projected fire behavior and subsequent suppression effectiveness once a fire starts.
Historic fire hazard conditions can be inferred from several studies and personal accounts. Barrett (1935)
refers to the diary entry of Jedediah Smith from May 10, 1828 near the junction of the South Fork and
Main Trinity Rivers: "The traveling was very bad, several very steep, rocky and brushy points of
mountains to go up and down with our horses,...we lost 15 on the way in the brush — 2 with loads." Four
days later when the party was down in what is now the Hoopa Indian Reservation, the diary says, "The
traveling amazingly bad; we descended one point of brushy and rocky mountain, where it took us about
six hours to get the horses down." Barrett (1935) also cites that the 1873 fire that "raged in the Trinity
Mountains" had burned for more than a week, creating "dense smoke all over the country, making the
atmosphere oppressive and hot." Another fire on Trinity Mountain in 1887 "raged so fiercely throughout
the country for the last month." These historic accounts relate conditions of steep terrain, heavy
vegetation cover, and wildfires burning for long periods of time.

Accounts from early fire reports from the region, as shown below, indicate fire behavior that could be
considered severe:

e "The fires burned rapidly into one big crown fire which swept to the top of the ridge before night. It
was impossible for two or three men to do anything on the fire under the conditions. They could not
hold the fire on the ridge; they could not go to the creek and work up the side as the fire had not yet
reached the creek, nor could they build line on the slope and hold it. The fire was too big and burning
too fast." (1928)

e "The fire was set at three known places spaced several hundred yards apart, in exceedingly thick
brush at the bottom of a steep side-hill. Low humidity and high winds were the cause of its rapid
spread, the day following its start." (1926)

e "The fire was set in a thicket of heavy brush and at a time of high wind which caused such a rapid
spread." (1925)

e "The fire was scattered over such a wide country that the crowning flames had a good headway
before nightfall." (1925)

Following the California State Fire Law enacted in 1872, fire prevention and suppression programs
began, eventually resulting in stands that were more dense with a greater ladder fuel component
(GAO/RCED-99-65, 1999). This trend may have been recognized as early as 1918 when Orleans District
Ranger Harley commented on the effects of fire suppression, describing the "thick underbrush, windfalls,
and general humus" that now covered the forest. Within the MTWAA and the Forest in general, effective
fire suppression efforts were not in place until around the 1940's. With the introduction of aerial
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suppression efforts in the 1950's, fire suppression effectiveness dramatically improved. The data for the
watershed reflect that the 1950's were a pivotal period when the number of fires per decade generally
increased, and the average acreage burned per fire generally decreased. The acreage that did burn tended
to burn as large fires with a higher potential to result in stand replacing events.

Historic fire severity is difficult to assess without extensive analysis of vegetation succession and fire
scarring, with only moderate to high intensity wildfires creating effects that would be discernable (e.g.,
mortality). Taylor & Skinner (1998) looked at patterns of past fire severity, interpreted from age-class
structures in the Seiad LSR in the Klamath National Forest. They found fire severity to be related to
relative topographic position and slope orientation. Patterns of past fire severity, inferred from age-classes
and patch size patterns, indicate that upper slopes, ridgetops, and south- and west-facing slopes
experienced more severe fires than lower slopes or east- and north-facing slopes.

Fire and Fuels — Current Conditions

Fire Risk and Hazard
o What is the trend of the wildfire risk (lightning vs. human-caused)?

o What is the fire hazard and what are the potential effects of wildfires to the communities and

resources within this area?

Fire risk pertains to the occurrence and cause of a fire, such as a natural cause like lightning, or human
caused, which can include a variety of causes such as children playing with matches, equipment, power-
lines, campfires, escaped debris burning, and other causes. Fire hazard pertains to projected fire behavior
and subsequent suppression effectiveness once a fire starts. Higher hazard ratings indicate the potential
for extreme fire behavior, difficulties in suppression, and increased mortality.

Fire Risk

SRNF fire occurrence data for this MTWAA are available from 1911 to 2001 (Figure 3-19). The SRNF
data include information on fires that have started on Forest Service and adjacent private lands within the
MTWAA, with limited coverage of the adjacent Hoopa Reservation area. Additional fire occurrence data
are available for the Hoopa Reservation from 1986 to 1998. The SRNF fire data include information such
as location, fire name, date of occurrence, acres burned, and fire cause. The Hoopa fire data include
information on fire location only. The SRNF fire data indicate that approximately 829 fires have
occurred within the MTWAA between 1911 and 2001. The Hoopa data indicate that 403 additional fires
have occurred in the portion of the Hoopa reservation within the MTWAA between 1986 and 1998.

Table 3-35 provides a summary of numbers and acres of fires by cause based on the SRNF fire data.
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Table 3-35. Six Rivers National Forest data indicating number and acres of fires started in the Mainstem
Trinity Watershed Analysis Area by cause.

Number Number Acres Acres
of of of of
Human Lightning Human Lightning Total
Year Caused %  Caused Year Caused %  Caused % Acres
1911-19 14 88 2 12| 16 1911-19 123 96 5 4 128
1920-29 9 100 0 0 9 1920-29 85 100 0 0 85
1930-39 56 81 13 13| 69 1930-39 718 86 115 14 | 833
1940-49 40 87 6 13| 46 1940-49 35 95 2 5 37
1950-59 90 89 11 11| 101 1950-59| 1258 99 2 1] 1,260
1960-69 118 91 12 9 | 130 1960-69 186 98 4 2 190
1970-79 161 93 13 7 | 174 1970-79 65 88 9 12 74
1980-89 86 97 3 3 89 1980-89 27 96 1 4 28
1990-2001 181 93 14 7 | 195 [1990-2001 120 98 3 2 123
Total 755 91 74 9 | 829 Total 2,617 | 95 141 5 | 2,758

Human activities caused the majority of the recorded fires started in the MTWAA between 1911 and
2001. The majority of these fires were small fires that burned limited acreage, however the six largest
recorded fires that started in the MTWAA were human caused, burning 1,834 acres. There were two fires
in 1955 that burned atotal of 1,152 acres; both had human causes. The majority of the human-caused
fireswithin the MTWAA are located near areas of concentrated human activity such as communities,
roads, and highways. The largest lightning-caused fire that started in the MTWAA was the Three Creeks
fire that started in 1938 and burned 80 acres. Lightning fire starts are generally located in more remote
locations. Multiple lightning fire starts generally originate from July to October, and are generally
clustered along ridges.

During the recent period of 1997 to 2001, there were 77 fires, with one lightning-caused fire and 76
human-caused fires (Figure 3-20). The breakdown of the human causesis as follows: incendiary (8),
campfire (24), children (1), debris burning (16), equipment use (6), smoking (1), and unspecified
miscellaneous (20). The magjority of the human-caused fires occurred from July through October, which
tend to be high-use months.

In addition to the fires that started in the MTWAA, a portion of the Megram Fire burned in the watershed.
The Megram Fire was alightning fire that started outside the MTWAA; however, it resulted in the largest
recorded burned area within the MTWAA. Records indicate that 2,017 acres burned southwest of
Waterman Ridge.
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Figure 3-19. Fire Start Locations for the Period 1911 - 2001 Within the Mainstem Trinity Watershed
Analysis Area.
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Figure 3-20. Fire Causes for the Period 1997- 2001 Within the Mainstem Trinity Watershed Analysis
Area.
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FireRisk Rating

The occurrence and distribution of fire since 1911 within the MTWAA was analyzed to develop overall
firerisk categories for the MTWAA. To assess past fire occurrence trends and expected future fire
occurrence, arisk rating is calculated using a standard formula. This standard risk formulais based on the
number of fire starts, the number of years of historical information, and the number of acres involved.
Risk ratings and ranges of values used in this assessment are shown in Table 3-36.

Table 3-36. Fire risk ratings* and values.

Risk Values Interpretation

Low 0-0.49 At least one fire expected every 20 or more years per thousand acres
Moderate | 0.5-0.99 At least one fire expected in 11-20 years per thousand acres

High >1.0 At least one fire expected in 0-10 years per thousand acres

* Risk rating = [(x/y)*10]/z
X = number of starts recorded for the chosen area
y = number of years the records cover
z = number of acres analyzed, displayed in thousands (e.g., the 78,545 acre MTWAA would be
expressed as 78.545)

Risk values and ratings are presented in two ways for the MTWAA. First, Table 3-37 shows the risk
values and ratings for the entire MTWAA, based on the SRNF fire data, to indicate the trend in fire risk
by decade and other time groupings for the time period between 1911 and 2001. The risk ratings were
developed using the standard fire risk formula. Table 3-38 shows the risk values and ratings for the
Hoopa Reservation portion of the 