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INTRODUCTION

The Purpose of Watershed Analysis

Watershed analysis (WA) 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 essentially ecosystem analysis at the watershed scale that provides the
watershed context for fishery 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 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 seven 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. Analysis Teams identify and
describe ecological processes of greatest concern, establish how well or poorly these processes
are functioning and determine the conditions under which management activities should and
should not be taken. The process is incremental, meaning that new information from surveys,
inventories, monitoring reports or other analyses can be added at any time.

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:

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

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

Establish consistent, watershed-wide context for project level National Environmental Policy
Act (NEPA) analyses.

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

Establish consistent, watershed-wide context for implementing the Endangered Species Act.
Establish a consistent, watershed-wide 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

On August 23, 1999, dry lightning storms ignited the Megram and Fawn Fires in the Trinity Alps
Wilderness on the Shasta-Trinity National Forest. These two fires burned together during the
second week of September and became the Megram Fire. On September 27, high northeast
winds pushed the fire across the control lines and onto the Six Rivers National Forest. The fire
made major runs within the Horse Linto Creek and Tish Tang Creek drainages. Another northeast
wind on October 16 blew the fire out of Red Cap Creek into Mill Creek. By the time the Megram
fire was controlled on November 4, it had burned through a total of 125,000 acres: 59,220 acres
on the Six Rivers National Forest; 63,340 on the Shasta Trinity National Forest; 1,680 acres on
the Hoopa Valley Indian Reservation; and 800 acres on private lands.

The focus of this watershed analysis is to assess the affects the Megram Fire had on the physical,
biological and human processes within the Horse Linto Creek, Mill Creek and Tish Tang Creek
Watersheds. The WA 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:

Recovery of high intensity burned areas

Recovery of burned plantations

Watershed restoration in Tish Tang, Mill, Horse Linto and Red Cap drainages

Fuels management for community protection and protection of the Late Successional
Reserve (LSR)

5. Long term health and recovery of the LSR

PP

Note: the Red Cap watershed is being analyzed in a separate effort.

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

Previous Watershed Analyses

This is not the first watershed analysis of these watersheds. The Forest completed a watershed
analysis for the Horse Linto Creek watershed in 1994 that focused on watershed restoration. The
Lower Trinity Ranger District performed focused watershed analyses for all three watersheds in
1996 to address a large-scale blowdown event that occurred in the winter of 1995/1996. The
Hoopa Tribe has performed watershed analyses on both the Mill and Tish Tang Creek
watersheds; these analyses focus on watershed management issues.
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Public Participation

One important component of watershed analysis is public input. Briefings and field trips have
been held for the Klamath and Coastal Province Advisory Committees, Congressional
representatives, other elected officials, National Marine Fisheries Service, U. S. Fish and Wildlife
Service, local tribal representatives, the news media and the general public. Information about the
severity of the fire, the rehabilitation work accomplished so far and future plans was provided.
This dialogue has continued at several follow-up public meetings in the communities of Willow
Creek, Hoopa and Eureka. These meetings have been well attended by individuals representing
the full spectrum of interest groups. Valuable input about land management activities that may be
appropriate to restore the fire area has been gathered. Formal consultation with local tribal
governments has also been conducted.

Format of the Document

This document is organized into five chapters.

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 province are briefly described. It also 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 — Issues and Key Question: 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 Interpretation: 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 objectives is also provided.

HLMTT Watershed Analysis
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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 also includes possible management practices that could be implemented to meet each
opportunity.
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CHAPTER 1
CHARACTERIZATION OF THE WATERSHEDS

Introduction

This chapter provides an overview of the Horse Linto Creek, Mill Creek and Tish Tang a Tang
Creek (HLMTT) watersheds in terms of 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.

Location

The watershed analysis area encompasses approximately 91,990 acres: 42,090 acres in the
Horse Linto Creek watershed; 30,740 acres in the Mill Creek watershed; and 19,160 acres in the
Tish Tang a Tang (Tish Tang) Creek watershed. The HLMTT watersheds are located in
northeastern Humboldt County, California, primarily on the Lower Trinity Ranger District of the Six
Rivers National Forest and the Hoopa Valley Indian Reservation (see Figure 1-1). They are
situated near the downstream end of the Trinity River basin. Nearby communities include Hoopa
and Willow Creek. The Megram Fire of 1999 affected large portions of these watersheds; Figure
1-2 shows the Megram Fire boundary in relation to the watersheds.

Land Allocations and Management Direction

Planning direction for the Six Rivers National Forest 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, as it is commonly
known. Figure 1-3 shows the land allocations within the HLMTT watersheds. Table 1-1 shows
the land allocations by watershed.

Table 1-1. Six Rivers National Forest Land Allocations by Watershed in HLMTT Area

Management Area  Horse Linto Mill Creek Tish Tang

Wilderness 9,960 2,000 2,840 13,800
LSR 305 31,830 11,050 7,950 50,830

Roadless 4,880 1,850 5,770 12,500

Roaded 26,950 9,210 2,180 38,340
Partial Retention 0 560 0 560
General Forest 360 0 0 360
Grand Total 42,150 13,610 10,790 65,550
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Figure 1-1.
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Figure 1-2. The Megram Fire in Relation to the HLMTT Watersheds:
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Figure 1-3.  Six Rivers National Forest Management Areas:
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Late-Successional Reserve

A large portion of the HLMTT area (50,830 acres) is located within Late-Successional Reverse
(LSR) 305. Late-Successional Reserves are to be managed to protect and enhance conditions of
late-successional and old growth forest ecosystems, which serve as habitat for late-successional
and old-growth related species. These reserves are designated to maintain a functional,
interacting, late-successional and old growth forest ecosystem.

The Six Rivers Forest-wide LSR Assessment was approved by the Regional Ecosystem Office in
March 2000. The LSR assessment outlines the management strategy for the LSRs and provides
information to decision-makers who are managing to achieve LSR goals and objectives.

Wilderness

A portion of the Trinity Alps Wilderness is within the HLMTT area (13,800 acres). Wilderness
areas are managed according to the Wilderness Act of 1984, the California Wilderness Act of
1984, and regulations pursuant to those acts and the Forest Service Manual. The Forest's
wilderness areas are managed to preserve the integrity of the wilderness resources to meet the
purposes described in the Wilderness Act to protect and preserve natural conditions so that the
wilderness: 1) generally appears to have been affected primarily by the forces of nature, with the
imprint of man’s work substantially unnoticeable; and 2) has outstanding opportunities for solitude
or primitive and unconfined recreation.

Partial Retention

A small portion of the Mill Creek watershed (560 acres) that is located in the foreground of Road
10NO2 is classified as partial retention in the Forest Plan. The goal for this management area is
to maintain the area in a near-natural appearing condition, where management activities are
visually subordinate to the character of the landscape. The partial retention management area is
part of the matrix, and is managed for a programmed, sustained harvest of forest products in areas
that are suited for timber management.

General Forest

A small portion of the Mill Creek watershed (360 acres) is within the general forest management
area. This management area is part of the matrix, and includes forested land programmed for
commercial timber management. The primary goal for this area is to 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.

Riparian Reserves

Riparian Reserves are interspersed throughout the analysis area. Riparian Reserves are to be
managed to provide benefits to riparian associated species, enhance habitat conservation for
organisms that 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
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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 nonfish-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 and guidelines prohibit and regulate activities in Riparian Reserves that retard or
prevent attainment of the Aquatic Conservation Strategy objectives. The Aquatic Conservation
Strategy was developed to restore and maintain the ecological health of watersheds and aquatic
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.

Tier 1 Key Watershed

Horse Linto Creek is a Tier 1 Watershed. Tier 1 Key Watersheds serve as refugia for maintaining
and recovering habitat for at-risk stocks of anadromous salmonids and resident fish species. This
designation recognizes the presence of habitat for threatened or endangered species, the
importance of the watershed for maintaining anadromous fish stocks, and carries with it the
requirement that watershed analysis be completed prior to implementing significant projects. They
also have a high potential of being restored as part of a watershed restoration program. Horse
Linto Creek was a properly functioning refugia for anadromous salmonids prior to the Megram

Fire.

Roadless Area

The 27,290-acre Orleans Mountain “C” Roadless Area is located within Horse Linto, Mill and Tish
Tang watersheds. This roadless area was evaluated for wilderness suitability during the Forest
Service Roadless Area Review and Evaluation process (RARE Il) in 1979 and again during the
development of the California Wilderness Act in 1984. Based on the results of the evaluation and
legislation, some portions (11,760 acres) of the Orleans Mountain “C” Roadless Area were
designated as part of the Trinity Alps Wilderness, while other portions (15,530 acres were
designated non-wilderness and made available for multiple use.

In 1995, the LRMP analyzed former RARE Il areas that were previously designated non-
wilderness (see Appendix C of the FEIS for the LRMP). As a result of the analysis, the Orleans
Mountain “C” Roadless Area was not recommended for inclusion in the National Wilderness
Preservation System. The LRMP also determined that the southernmost portion of the area
(3,030 acres) had been developed to an extent that it no longer retained roadless characteristics.
The boundary of the roadless area was subsequently adjusted to exclude the southernmost
portion from the roadless area, and the area is now 12,500 acres in size (10 of these acres were
transferred to the Hoopa Valley Indian Reservation in the recent boundary adjustment). The
remaining portions of the Orleans Mountain “C” Roadless Area are within LSR 305, and are

HLMTT Watershed Analysis
1-7



Chapter 1

managed to protect and enhance conditions of late-successional and old-growth forest
ecosystems.

Research Natural Area

Research Natural Areas (RNAs) are part of a national network of areas that, when complete, will
identify and preserve a representative array of major North American ecosystems. The North
Trinity Alps RNA was established to study a white fir ecosystem; this 420-acre area lies entirely
within the Trinity Alps wilderness. RNAs are designated for nonmanipulative research,
observation and study, and to contribute to maintaining biological diversity on National Forest
System lands. RNAs are intended to serve as outdoor laboratories for students and researchers;
they are not designated for general public recreation use.

Hoopa Valley Indian Reservation Land Allocations

The Hoopa Valley Indian Reservation (HVIR) Forest Management Plan provides direction for the
management of Tribal lands in these watersheds. There are a number of land allocations in these
watersheds, each with its own standards and guidelines. There are three cultural sites in the Tish
Tang watershed directly west of lands managed by the Forest Service: Box Camp, the Denoto
Trail Corridor, and the South Tribal Reserve. Both Tish Tang Creek and Mill Creek watersheds
contain 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.

Physical Setting

Climate and Hydrology

The climate of the Horse Linto, Mill Creek and Tish Tang watersheds 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 frequently accumulates above 4,000 feet elevation during the winter
months. Elevations between 3,000 feet and 4,000 feet are frequently subjected to rain on snow
events. Mean annual precipitation varies from 70 to 80 inches with Mill Creek having the highest
precipitation and Tish Tang Creek the lowest. About 90 percent of the precipitation falls between
October and April. However, snow usually remains at higher elevations through May or June.

The Horse Linto, Mill Creek, and Tish Tang watersheds drain into the Trinity River sub-basin. The
yearly runoff for Horse Linto, Tish Tang and Mill Creek watersheds is 157,151 acre-feet, 38,373
acre-feet, and 62,986 acre-feet respectively.

HLMTT Watershed Analysis
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Geology and Landforms

The analysis area lies on the western side of the Klamath Mountains physiographic province. It is
crossed by the Orleans thrust fault that separates Galice metasedimentary rocks on the west from
the lIronside Mountain diorite and both sedimentary and volcanic rocks of the Triassic-Paleozoic
Belt (TRpz) on the east (see Figure 1-4). Each of these principal rock units has distinctive
expression in the terrain. Areas underlain by Galice bedrock are moderately steep with many
ancient landslide deposits. The two narrow zones of TRpz bedrock contain fairly rugged terrain,
while the diorite occupies most of the upper watersheds and forms both steep and gentle terrain.
The steeper areas contain many rockslide zones and headwall areas, and glacial processes have
formed some of this steep terrain. Glacial deposits are scattered across the gentler uplands.

The major streams have cut deep canyons in the middle and lower parts of these watersheds due
to persistent geologic uplift of the regional landscape. Historic landslides are widespread on these
lower slopes, especially where inner gorges are present, and they have delivered much fine and
coarse sediment to streams. Mass wasting has been most intense on the weaker and erodible
Galice metasediments and ancient landslide deposits in the lower watersheds. Considerable
coarse sediment has also been generated and delivered from the steeper, rocky slopes along
these canyons.

Human Uses, Values, and Expectations

Communities

Humans have inhabited these watersheds for over 5,000 years. There are numerous prehistoric
and historic sites documenting human use of the HLMTT area

The community of Willow Creek, the Hoopa Valley Indian Reservation and dispersed neighbors
are within the influence of the analysis area. The population of the area is about 3,000 according
to the 1995 Census. The main industries are service, tourism associated with recreation,
agriculture, forest products, local branches of state, county, and federal agencies, and the Hoopa
tribal government. The Hupa Tribe is a federally recognized tribe, and as such, the federal
government has trust responsibilities towards them.

The Hupa are located on the Hoopa Valley Indian Reservation, comprising 144 square miles of
Tribal lands. The Trinity River flows through the center of the reservation. There are several
small businesses, three of which are part of larger chain businesses, a major bank branch, several
industries, a small cattle industry, and tribal government offices and enterprises, including a
development corporation that runs tribal business enterprises. 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.

HLMTT Watershed Analysis
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Figure 1-4.
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The community of Willow Creek is located on Highway 299. The community has several small
businesses, a major bank branch, service businesses, forest products industry, and government
agencies, which comprise the mainstay of the economic base for the community.

Water quality is a significant value held by all segments of the various communities. Water quality
is a rallying point and is viewed as an economic necessity, and the desire to improve fisheries is
associated with this value. Domestic and environmental water quality is viewed as key to
achieving economic success.

Land Ownership

Currently, less than 1 percent of the analysis area (300 acres) is in private ownership, 28 percent
(26,150 acres) is within the boundary of the Hoopa Valley Indian Reservation, and the remaining

71 percent (65,540 acres) is public land (see Figure 1-5). All of the public lands are managed by
the Six Rivers National Forest. Table 1-2 displays the land ownership by watershed.

Table 1-2. Land Ownership by Watershed in the HLMTT Area

Ownership Horse Linto Mill Tish Tang Total
Acres Acres Acres Acres
Six Rivers NF 40,790 13,960 10,790 65,540
Hoopa 1,000 16,780 8,370 26,150
Other 300 0 0 300

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” headings throughout
this document; roads are discussed in the “Transportation System” sections.

The road system in these three watersheds consists of two arterial routes, several collector
routes, and a series of local spur roads. The major routes (arterial and collectors) are part of the
transportation network that links the analysis area to State Highway 96 to the west and State
Highway 299 to the south. 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. The local roads tend to be low standard, and typically were designed and maintained
only for high clearance vehicles.

HLMTT Watershed Analysis
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Figure 1-5. Land Ownership within the HLMTT Watersheds:
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Road densities are highly variable within the analysis area, but overall are fairly low. Much of the
HLMTT watersheds are roadless, including the wilderness area where trails offer the only
developed access. The HLMTT watersheds within the Hoopa Valley Indian Reservation contain a
well-developed road network, but only a few of the roads cross the Reservation - National Forest
boundary. Figure 1-6 shows existing roads within the analysis area, as well as some of the
adjacent arterial and collector routes.

Recreation Resources

There are a variety of recreational opportunities in the area, many of which occur along the Trinity
River (which have Wild and Scenic River designation) and other creeks. These river oriented
opportunities include rafting, kayaking, canoeing, sunbathing, swimming and fishing. Other
opportunities in the area include camping, hiking, backpacking, mountain biking, picnicking,
hunting, scenic driving, OHV, snow play, cross-country skiing and wildlife observation. A small
contingent of outfitter/guides provides guided fishing, hunting, rafting and wilderness pack trips.
Special events regularly held include a mountain biking rally, a Society for Creative Anachronism
campout, river clean-up days, Bigfoot Days, and selected tribal cultural events open to the public.

Developed recreation facilities in the area consist of federal, local and privately sites. These
include campgrounds, trailheads, a park, trails, and river access sites. Trailheads are the main
access points into the Trinity Alps Wilderness, a wilderness area jointly managed by the Six
Rivers and Shasta-Trinity National Forests. The Trinity Scenic Byway crosses from east to west
along Highway 299; another proposed scenic byway, the Bigfoot Scenic Byway, would follow
Highway 96 to the north.

A partnership was developed in the early 1990s among the Willow Creek Municipal Service
District, the Hupa Tribe and the Six Rivers National Forest to promote the area and work
cooperatively to develop tourism and recreation opportunities. Recreation and tourism are
important economic stimuli and contributors to the local area’s sustained economic health; many
opportunities exist to improve them.

Terrestrial System

Vegetation

Vegetation Data

The vegetation data used in this analysis come from the ecology program on 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, sub-series and plant association. The vegetation series represent
the dominant overstory and regenerating species in a stand. The sub-series represents the sub-
dominant tree species or the shrub species that reflect environmental
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Figure 1-6.
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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
mic