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Chapter 1 - Overview

Introduction

Watershed analysis is an analytical tool designed to describe the biophysical processes and
interactions that operate on a landscape at the watershed scale. The purpose of the analysis is to
provide a scientifically-based understanding of ecological processes that can be used to guide
future management activities within the watershed. Management direction pertinent to
conducting watershed analysis is found within the Record of Decision for Amendments to Forest
Service and Bureau of Land Management Planning Documents Within the Range of the Northern
Spotted Owl (USDA, USDI, 1994).

Analysis Process

The process used to conduct the Middle Cowlitz Watershed Analysis is a synthesis of
previous efforts that have been utilized on the North Skills Center. The key tasks involve, 1)
identifying issues and questions that are relevant to key management objectives, 2) characterizing
the historic and current condition of the watershed’s physical, biological, and human elements, 3)
determining trends based upon historic and current conditions, and 4) interpreting the results in
the form of recommendations that are responsive to the key watershed processes identified.

Based upon the time frame given to complete the analysis, no field data collection was
attempted during the process. All data used in the analysis was extracted from existing sources.
Data sources, data gaps, and any associated assumptions are clearly expressed at the front of each
respective section in chapter 3. :

Watershed Overview

The Middle Cowlitz watershed encompasses 84,432 acres situated in the Cowlitz River valley
near the town of Randle (Map 1). The area has a long history of human use with archaeological
remains dating back to the early pre-historic period (ca. 7,000 to 3,500 years ago). Historic data
suggest that the watershed has experienced a range of extreme conditions, at times being almost
completely forested (see page 3-3), and being devastated by the effects of the Mount Saint Helens
volcano some 3,500 years ago (see section on abandonment, page 3-65).

Currently, over 50% of the watershed is in non-federal ownership (Table 1-1), and most of
that land is being held in an early seral stage, in the form of pasture and rangelands. The:
National Forest portion is predominantly early seral as well, with approximately 52% of the
forested portion in the grass/pole stage (see page 3-5).
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IMINAary R YRer

6th Field # | Total Acres | Private Acres | % Private | Federal Acres | % Federal
2 12,277 12,106 99% 171 1%
2A 8,073 8,073 100% 0 0%
2B 4,463 3,399 76% 11,064 24%
2C 1,545 663 43% 882 57%
2D 3,142 2,279 73% 863 27%
2E 3,861 2,920 76% 941 24%
2F 2,487 2,487 100% 0 0%
2G 4,541 3,774 83% 767 17%
2H 3,667 772 21% 2,895 79%
2] 7,081 202 3% 6,879 97%
2K 7,414 0 0% 7,414 100%
2L 8,002 3,513 44% 4,489 56%
2M 2,135 0 0% 2,135 100%
2P 3,955 1,369 35% 2,586 65%
2Q 8,584 2,354 27% 6,230 73%
2R 1,377 594 43% 783 57%
2T 1,828 3 0.1% 1,825 99.9%
Total 84,432 44,508 53% 39,924 47%

Major roads, in and out of the watershed, are US Highway 12 and Forest Roads 23, 25, and

47. These roads provide access to numerous developed and dispersed recreational sites and other

destinations within the watershed. Complete descriptions of the historic and current conditions

for the major terrestrial, aquatic, and social elements found within the watershed are presented in

chapter 3 of this document.
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Chapter 2 - Issues and Key Questions

Within any given land area there are many issues that must be considered prior to the
implementation of management activities. The following list of issues and associated questions
focus this analysis on those issues that were deemed most pertinent to management within the
Middle Cowlitz watershed. The issues and key management questions were developed by the
interdisciplinary team in association with the line officer on the North Skills Center. The
analysis questions represent the fundamental information needs necessary to answer the key
management questions. This document does not contain enumerated answers to all the
questions listed below. Rather, answers are provided throughout chapters 3-6 in the form of
narratives, tables, and ratings.

Issue 1 - Water Quality and Quantity

The issue to be addressed by this analysis is to determine whether changes to vegetation, soils,
and aquatic features in the middle Cowlitz watershed are having notable or cumulative effects on
water quality and quantity. Resources and processes relevant to evaluating these conditions
include channel migration and widening, presence of amphibians, condition of fish habitat,
amount and frequency of soil disturbance, rates of human caused sediment input as compared to
natural rates, and continuity of late structural forest in riparian areas.

Water Quality and Quantity - Key Management Questions

Are cumulative human impacts preventing the attainment of ACS objectives anywhere in this
watershed?

Are there road crossings needing reconstruction for repair or prevention of flood damage?
Which roads have restoration needs?
Where is restoration of streams needed to improve aquatic habitat?

Water Quélgt_z' and Quantity - Analysis Questions

How does the existing landscape compare to the historic/reference landscape with regard to
forest vegetation patch sizes, shapes, and distribution?

What is the extent of past construction and use of crossings, campsites, diking, channelization,
and floodplain isolation in riparian reserves?

Are road crossings affecting the distribution of aquatic species?
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What is the history of flooding and changes in peak flows and what is the influence of land use
on water available for runoff?

How have channels changed from historic/reference conditions?

How, when, and where have management activities caused or contributed to mass wasting or
surface erosion?

How does sediment delivered to streams naturally compare to sediment caused by management
activities?

Are Policy Implementation Guidelines (PIG) desired conditions being met?
Are habitat conditions adequate for resident species of fish?
What are the dominant channel and habitat forming processes in the channel network?

Are there any known water quality problems such as temperature or turbidity?

Issue 2 - Economic Outputs (Timber, Recreation, Mining, Fish and Wikdlife, etc)

The issue of economic outputs from the middle Cowlitz watershed is analyzed in the context
of the sensitivity of resources required to support the economic demands. Water quality
conditions, existence of TES species, amount and distribution of forest vegetation seral stages,
and the ability of the ecosystem to function normally will be evaluated relative to potential
timber harvest, recreational developments, mining activities, fishing and hunting, etc.

Economic Outputs - Key Management Questions
In riparian reserves, where and under what circumstances is regeneration harvest appropriate?

Qutside of riparian reserves, where and under what circumstances is regeneration harvest
appropriate?

In riparian reserves, where and under what circumstances is stocking manipulation, pre-
commercial and commercial thinning appropriate?

Outside of riparian reserves, where and under what circumstances is stocking manipulation, pre-
commercial and commercial thinning appropriate?

2-2



Middle Cowlitz Watershed Analysis Chapter 2: Issues and Key Questions

Are there sensitive habitats within the watershed where vegetation management or other
activities should be avoided? Where are they?

What is the proportion of the various riparian reserve types (wetlands, streams, and unstable
areas) within the watershed?

What standards should be developed for human uses in riparian reserves?

In riparian reserves, where or under what circumstances can roads or trails be constructed
without preventing the attainment of ACS objectives?

What human use sites, dispersed or developed, are preventing attainment of the ACS objectives?
How can these be addressed in the short and long term?

Are there any opportunities to improve habitat conditions for fish and wildlife?

Economic Qutputs - Analysis Questions

What is the current distribution and amount of early, mid, and late successional forest vegetation
seral stages?

How have the acres of different seral stages varied over time?

Do current conditions (seral stages) appear to be within an appropriate range given our
management direction?

What were the results of past management activities in terms of forest types, spatial distribution,
amounts, and temporal distribution?

What is the distribution and amount of non-forest vegetation and non-vegetated areas?

What is the distribution and size of the Forest Vegetation Zones in terms of Potential Natural
Vegetation (PNV)?

What are the current stand stocking levels?

Where are the nutrient deficient soils located which have resulted in poor growth?
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Issue 3 - TES and S&M Plant and Animal Species

The issue to be addressed by this analysis is to determine whether changes to vegetation, soils,
and aquatic features in the middle Cowlitz watershed are having cumulative impacts on habitat
for TES and S&M species. Resources and processes relevant to evaluating these conditions
include population levels, habitat distribution and use, vegetative diversity and continuity, and
riparian conditions.

TES and S&M Plant and Animal Species - Key Management‘Question

Are habitats for TES and S&M species adequately protected under Forest Plan and ROD
standards and guidelines?

TES and S&M Plant and Animal Species - Analysis Questions

Where are there habitats present for TES and S&M species in the watershed?

What are the known and suspected sites of TES and S&M species within the watershed?
How does the current condition of this habitat affect species viability?

How much nesting, roosting, foraging, and dispersal habitat exists for spotted owls, and what is
its condition?

Where are the spotted owl, goshawk, and great grey owl centers?
Have 100 acre spotted owl core area been delineated? And if so where are they?

Where is the summer/winter range for the prey species of wolves, grizzly bears, and other forest
carnivores?

How well are late-structural habitats linked within the watershed?

What are the road densities within the watershed and how do they affect big game, TES species
etc?

What is the current level of coarse wopdy debris and snags in the uplands?

How much spawning and rearing habitat exists for TES fish species?
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Issue 4 - Ecosystem Function

One of the primary issues affecting forest land managers is the necessity of maintaining a
properly functioning, self-sustaining ecosystem. This includes ensuring that all native plant and
animal species are retained, distribution of the species is adequate, and suitable habitat is
abundant enough to maintain populations across the landscape. The issue to be addressed by this
analysis is to determine the role of this watershed as it fits into the larger landscape and whether
impacts to vegetation, soils, and aquatic features in the middle Cowlitz watershed are having
potable or cumulative effects on overall ecosystem functions. Resources and processes relevant
to evaluating these conditions include changes in aquatic condition, loss of populations, presence
of riparian and overland migration corridors, amount and frequency of soil disturbance,
continuity of late structural forest in riparian areas, and rates of human caused sediment input.

Ecosystem Function - Key Management Questions

Where are there particularly sensitive or special areas which need protection beyond Forest Plan
or ROD standards and guidelines?

Does there appear to be a natural cumulative effects problem anywhere in the watershed?

Given adjacent land ownership, what can we assume about future management of private lands
within the watershed?

What are the unique functions of National Forest lands?

Which riparian corridors need protection from human use such as road and trail construction?
What are the necessary riparian reserve widths needed to maintain or restore ecosystem function?
Ecosystem Function - Analysis Questions

Have any plant or animal species been lost from this watershed? If so, what is the cause?

Have any non-native or exotic plant or animal species become established within the watershed?
If so, what is the cause?

Where are areas of key aquatic habitat in need of protection?
What were historical peak flows?

Has channel widening occurred?
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What past natural conditions would suggest a need for standards and guidelines beyond current
direction?

Where is there evidence of dam-break floods within the watershed?

Are changes in the sediment regime apparent in this watershed, and if so what effect does this
have on ecosystem function?

What are the landscape conditions on adjacent private lands?
What major issues are being faced on adjacent private lands?

Within the riparian corridors, what is the degree of canopy closure, large woody debris
recruitment, shading, and stream bank stability?

What is the current distribution of structural stages within riparian corridors, and how does this
compare to historic or reference conditions?

Currently, how well are riparian corridors functioning with regard to connectivity of late-
successional refugia and late successional reserves?

Are there any forest health concerns within the watershed?
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Chapter 3 - Historic and Current Conditions

Purpose

The purpose of this chapter is to describe what we currently know abouwt the historic and
current conditions of the various physical, biological, and social components of the watershed.
In previous watershed analyses, the difference between historic and current conditions has been
used synonymously with the concept of a “range of natural variability”. In most cases, we do not
have sufficient data to accurately describe an “historic” condition for the entire watershed. Thus,
it would be erroneous to conclude that these differences constitute the “range of natural
variability”. Landres, et. al (1997) states that “natural variability is a complex temporal : and
spatial property of all ecosystems that is best described with several metrics, not just range.”

What we do have, and present in this document, are scattered historic data for small areas,
small pieces of the puzzle or discreet snapshots in time, that are better described as “reference”
conditions. The historic or reference data are compared to the current condition to determine
trends within the watershed. Our understanding of these trends allows us to prescribe appropriate
management activities within the watershed that are designed to iead us toward desu‘ed future "
conditions.

Reference (historic) and current conditions are presented for the major terrestrial, aquatic, and
social elements known from the Middle Cowlitz watershed in the following narratives. Each
topic begins with a statement of the data sources used, data gaps, and any major assumptions that
are important to the interpretation of the data.

Terrestrial Elements
Forest Vegetation

Data Sources/Data Gaps

The source of all current vegetation descriptions is the IVEG database, which is less than fully
accurate. The maps and reports are generated from a database which has not been updated for at
least a year. However, the general description of the vegetanon is accurate enough for large area
analysis, like this watershed analysis.

Reconstruction of historic vegetation conditions relied on known stand conditions as observed
on old aerial photographs and on personal observations of stand conditions prior to old
regeneration harvests.
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Assumptions

The Forest Stand Structure map (Map #3) displays the vegetation in four broad classes for
analysis - Non-Forest, Grass/Pole, Small Tree, and Large Tree. Non-Forest includes any area
which is incapable of growing a forest due to rock, shallow soil, standing water, etc., or is being
managed permanently for non-forest objectives (private agriculture land). The Grass/Pole class
includes all forested land which presently has trees which range in size from seedlings (less than
four feet tall) to poles (less than or equal to 8.9 inches average stand diameter). The Small Tree
class includes all forested stands which presently have trees which range in size from nine to 20.9
inches average stand diameter. The Large Tree class includes all forested stands which
presently have trees which range in size from 21 inches and larger average stand diameter.

Potential vegetation zones have been mapped for this project, and the three zones used in this
project are the western hemlock, Pacific silver fir, and mountain hemlock zones. The concept of
potential vegetation zones comes from the classification of plant associations as described in the
Gifford Pinchot National Forest Plant Association and Management Guides (1983, 1986), which
describe the relative differences in site conditions along temperature and moisture gradients. In

general, the western hemlock zone ( low elevation) _has'longex. growing seasons and higher' .o -0 - -

productivity than the mountain hemlock zone (very high elevation). The Pacific silver fir zone
lies between these two extremes, and is characterised by cool and moist conditions, but moderate
productivity.

Site productivity, the relative ability of the land to grow vegetation, specifically trees, has
been summarized for the planning area. Low productivity is defined as land which averages less
than 100 cubic feet per acre per year; Medium productivity is between 100 and 129; and High is
land which averages 130 or more cubic feet per acre per year. The database for vegetation has
estimates for site productivity, based on the potential vegetation classification and on specific
stand exams. T : *

A report of the number of acres by productivity class shows the following totals for Forest
Service lands.

High Productivity.....cccccoveeins 24,229 acres 63%
Medivm Productivity......eeeenne. 7,493 acres  20%
Low Productivity.....eeeeiersennnes 6,410 acres 17%

Some of the sixth-field watersheds which show the highest percentages of land in the high.. - -
productivity class are 2D, 21, 2P, 2Q, and 2R.

Reference (Historic) and Current Condxtwns- Vegeti;ﬁén

The following is a description of this watershed area at a single point in time - 1900, and is
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not a reflection of a range of variation. The source of the information which was used to
reconstruct the vegetation is several sets of aerial photographs which show the planning area at
different points in time - 1938-39, 1942, 1958-59, 1973, and 1989-90. Year of origin from the
vegetation database was used to determine the timing of some fire events in the past. Some of
this information was obtained from stand exams.

From observations of historic photos, most of the watershed which flows into Silver Creek
was in a contiguous forest of large trees in 1900. This forest extended from the northern-most
boundary of the watershed to the National Forest boundary along the Cowlitz River valley. The
western boundary of this large tree forest was approximately the western edge of the Range 7
East tier, and the eastern boundary extended at least to the east boundary of the watershed. This
was a very large block of large trees, interupted by occassional stands of small trees and non-
forest openings associated with meadows, avalanche chutes, or rocky ground. There apparently
were very few stands of grass/pole-sized trees at this time. The age of these large tree stands is
estimated to be 200 years or older at that time.

The southern portion of the analysis area (south of Cowlitz River) within the National Forest
was in a similar condition. From aerial photo analysis, about two-thirds of this area - from
Woods Creek in the west to Cougar Creek in the east - was a large tree forest. ‘There is a iarge
area along the north side of Siler Creek and east to about Cougar Creek that completely burned
about 1920. There is no evidence of what size trees were present before the fire in 1920, but it
can be assumed that they were large trees, because the fire left some blocks of large trees within
the burned area. For more information on historic fires in the analysis area see page 3-9.

In summary, it is estimated that at least 75% of the planning area within the National Forest
was in a large tree forest. The remainder may have had any combination of non-forest, small tree,
and grass/pole atlocations. The portion on private land is more difficult to estimate, but from
aerial photo analysis, it is clear that there was much more large tree component in 1900 than
there is today, especially in the western end of the Cowlitz valley (subwatershed 2).

Today, the Middle Cowlitz analysis area is dominated by land which is classified as the grass-
pole stage of development (52%). Most of the acres in this category are currently on private
land, or is on land which was formerly private. The stands in this category originated from
clearcut harvests, and are now fully stocked plantations. Some have been managed with young
stand thinnings (precommercial), and many more are in need of this kind of treatment. At the
lower elevations, Douglas-fir is the most abundant tree species in these plantations, however,
many other tree species are present, such as western hemlock, western redcedar, big leaf maple,
and red alder. At the higher elevations, plantations were planted with a mix of species - usually
Douglas-fir and noble fir. These higher elevation sites also naturally develop into mixed stands
of various species like Pacific silver fir, mountain hemlock, subalpine fir, western white pine,
and lodgepole pine.
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The following is a summary of timber harvesting which produced the above plantations.

National Forest Lands Only

1940's..ccoirrvcnrnnnne 117 acres
1950'S..ccceeernersresnnenss 766 acres . -
1960'S...ccueerenrrnenens 4,585 acres
1970's...cccciiriinranres 5,784 acres
1980'S...ccneniiisenions negligible
1990's...ccvvrerrerirnnens 1,982 acres

The rest of the plantations (approximately 31,500 acres) were mosly harvested in the 1970s

on private lands. This summary shows the relative order in which these lands, especially Forest
Service lands, will become available for commercial thinnings in the future. Add 40 to 50 years
to the decade, and that is approximately when those acres will be ready.

Many of the young plantatmns listed above are-scheduled for preccmmercza} thinnings within
the next ten years. A review of planned thinnings shows that there are about 3,200 acres
scheduled in the northern part of the analysis area, especially in subwatersheds 2G, 2H, 2J, 2K,
and 2T. In addition, there are about 1,300 acres scheduled in the southern half, mostly in
subwatershed 2Q. This is an important activity for long term health of the watershed.

The small tree stage represents about 20% of the analysis area, and it is characterized by
stands which have a dominant overstory layer with greater than 90% canopy closure. Some of
these stands have just one canopy layer, but most of them have a second layer of seedlings and
saplings, plus varying levels of herbs and shrubs. These stands are mostly in the age range of 80

to 150 years, but some may be as young as 50 years. Some of these stands have been managed -~ - -

with thinnings, or are planned to be thinned.

The large tree component represents about 19% of the analysis area, and includes stands
which have very large trees in the overstory, possibly more snags than the small tree stage, and
usually a more developed understory of shade tolerant trees. Large down logs are also more
likely to be found in these stands. Most of these stands are at least 200 yeazs old, and are in
blocks fragmented by past timber harvests.

Most of the non-forest area (9%) is iacated in the Cowl.itzl River val!éj}; associated with
farmlands. The parcels within the National Forest are located near rock !edges, meadows,

avalanche chutes, or bodies of water.

In summary, the structural stages within this analysis area for both National Forest and
private lands are as follows:

. .
: ! . o
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Large Trees
Small Trees
Grass/Poles
Non Forest

-----------------------------

.....................

--------

----------------------

--------

---------------------------------

16,160 acres
17,058 acres
45,941 acres
7,454 acres

19%
20%
52%

9%

Non Forest Grass/Pole Small Tree Large Tree
Acres (%) Acres (%) Acres (%) Acres (%)
1,289(10) | 7,607 (62) 3,114 (25) 265(2)
220 (3) 5,038 (63) 2,779 (34) 0
882 (20) 2,643 (59) 497 (11) 439 (9)
112 (%) 574 (37) 406 (26) 449 (29)
884 (28) 127941 | 40613y | 570(18) i | o
115 3) 2,587 (67) 861 (22) 293 (8)
0 2,068 (83) 390 (16) 0
0 3,425 (75) 648 (14) 467(11)
5(1) 3,019 (82) 142 (4) 498 (13)
402 (5) 3,925 (55) 453 (6) 2,301 (32) | -
210 (3) 3,681(50) | 1612 | 3,360 (45) o
1,834 (23) | 2,035 (25) 2,431 (30) 1,692 (22)
185 (9) 273 (13) 406 (19) 1,270 (59)
305 (8) 1,084 (27) 1,652 (42) 903 (23)
888 (10) 2,817 (33) 2,319 (27) 2,548 (30) |
124 (9) 381 (28) 361 (26) 503 (37) |
8 (0) 1,186 (65) | 322 602 (33) | -
7454(9) | 43662(52) | 17,058 (20) 16,160 (19)
TY, 091 SELETE 3756
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For ease of discussion, similar sixth fields will be grouped by similarities in percentages of
vegetation structure.

Group I: Subwatersheds 2, 24, 2B, 2E, 2F, 2G, 2H, and 2T

This group is characterized by the highest percentages of vegetation in the grass/pole size.
Each of these 6th field watersheds has at least 60% in the grass/pole stage. Geographically, these
are all located in the western half of the analysis area, and most of it is on private land. Most of
these young plantations were created in the 1970's, and they are growing rapidly, and they will
soon move into the small tree size class (within 10 years). There are large blocks of these
plantations on national forest land in 2E, 2F, and 2G which have not been precommercially
thinned, and they will develop into very slow growing overstocked stands. These watersheds-are
the least likely to be opportunities for regeneration harvesting for the forseeable future.
However, they will provide a large amount of commercial thinning opportunity in about 20 years.

Group II: Subwatersheds 2C, 2L, 2M, 2P, and 2Q
This group is characterized by sixth-field watersheds which have the highest percentages of

 their land in small and large trees, combined, and-relatively small percentages of the-grass/pole = o -2 v

stage. Geographically, these watersheds are located along the south and southeast edges of the
analysis area. These might be considered the best opportunities for regeneration harvest timber
sales in this analysis area.

Group III: Subwatersheds 2D, 2], 2K, and 2R

This group is characterized by sixth-field watersheds which have more balanced weightings
between the grass/pole stage and the small and large tree stages combined. However, 2D is
heavily weighted with small and large tree classes, if only National Forest land is considered. 2R
is located along the southern edge of the analysis area, 2J and 2K are located in the northeast
comner, and 2D is located in the center. Like Group I, many of the grass/pole stands in these 6th
field watersheds will become candidates for commercial thinnings in about 20 years, especially
in 2J and 2K, each of which presently has about 50% in the grass/pole stage.

Reference (Historic) and Current Conditions - Forest Health Assessment (Nutrient
Deficiency, Insects, Disease, Blowdown)

This discussion focuses on the National Forest lands because there is little available data - -
concerning the condition of the private lands within the analysis area. :

Generally, the overall health of forest stands in this analysis area is very good with regard to
the above topics. The site productivity is medium to high across most of the area, eliminating
nutrient deficiency as a concern. There is a history of Douglas-fir bark beetles attacking isolated
pockets of weakened trees. These pockets were treated in the past with aggressive regeneration
harvesting. We can expect periodic outbreaks of these insects in the future, especially in stands
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which are overstocked or very old. These stands are more susceptible to stress during climatic
extremes, like drought. One of the most effective ways of minimizing a large problem with bark
beetles is to keep the stands managed (thinned) at a stocking level that provides minimal stress
during extremes of drought.

Beetle mortality is typically limited to isolated pockets and their role can be beneficial to
forest ecosysterns by creating gaps in an otherwise uniform stand canopy, if that is considered an
objective. But if conditions are suitable, these insects can cause widespread damage and
contribute to dangerous fire hazard.

A more common pathogen in this planning area which has a much larger impact on mortality
than bark beetles is root rot disease. Phellinus weirii is present throughout the planning area to
different degrees, but is known to be more common in the following locations. P. weirii has
been observed as very active in the National Forest portions of subwatersheds 2B, 2C, and 2D, as
well as the National Forest portions of 2L, 2P, and 2Q which are north of Lone Tree mountain
and east to Kilborne Creek. These are generally lower elevations which seem to be where the
disease is more active, as is generally observed in other parts of the National Forest Bafk beetlc
attacks are often in stands which are weakened by root rots. - : AR T Y

In the past, some stands have been treated for root rot by clearcutting, and planting more
resistant or immune tree species to grow for a rotation. This was done with the objective of
eradicating the disease, but that objective is not common today. Short of eradicating the disease,
the only alternative is to manage the huge amounts of wood which accumulate on the forest floor
as trees die and fall down. In young stands, we should manage for a mix of tree species, so that
the damage from the pathogen is slowed or limited.

These root rots generally serve to accelerate the process of converting a stand from early
successional to late successional conditions. As the disease advances, more of the shade- .
intolerant species are killed, and more of the shade-tolerant species are released, because the
latter are more tolerant of the disease, in general. However, left unmanaged, this situation creates
huge amounts of wood, which can be a fire hazard.

Blowdown occurs in unpredictable places and amounts across the forest. However, at least
one area has been observed to be susceptible to it in this analysis area along the edges of
regeneration harvest units. In the southern portion of subwatershed 2J, just west of Whaleshead
ridge, there have been some recent salvage sales of this kind. Large blowdown events, in which
whole stands are blown over in a single wind storm are rare, but they can happen anywhere.
These events can be the cause of very large bark beetle population increases, if the downed wood
is not removed promptly. Past treatments have successfully limited additional mortality in
adjacent stands of live trees when the blowdown was removed quickly. This approach to future
large blowdown events should continue.
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In summary, some practices which should be considered for maintaining the health of this
planning area include: managing for a diverse species mix, managing the density of stands to
reduce climatic stress, and treating large mortality events to minimize the spread of pathogens
and the risk of large fires.

The Role Of Fire
Data Sources{Data Gaps

Only high severity fires (stand replacement) can be mapped. Low to moderate severity
fires cannot be traced through stand-age analysis or other methods for this fire regime. Age-class
analysis also needs to compensate for a "lag time", that is an additional amount of time for
stands to become established. These recruitment periods may be from 50-75+ years at higher
elevations and more harsh environments. A large portion of this analysis area has been logged
within the last 40 years. Much of the historic fire data was lost when the vegetation was set back
to an early seral stage by logging. Historic stand vegetation was only classified as Early (0-
50yrs.), Mid (50-170), and Late seral (170 yrs., +). Fire history must be placed in a 500+ year
context in order to account for the majority of fire events. Data or research in this context is
minimal, and analysis by necessity is highly extrapolative. Although little is known about fire
frequencies, live successional pathways, and the amounts of dead fuel loadings over time in the
western hemlock zone, even less known about these characteristics in the Pacific silver fir and
mountain hemlock zone.

Assumptions

Catastrophic disturbances permit the establishment of an identifiable, more or less
even-age class of early seral species. Historic large-scale disturbance (fires) are not desired, and
their effects can only be replicated on small scales. The effects which can most easily be
managed include the maintenance of certain stand structure characteristics such as large down
woody debris, snags, and a diversity of stand age classes for each of the vegetative zones. The
designation of a land allocation (i.e. an LSR), is a management issue and/or decision, and the
resultant Desired Future Condition and in most cases does not reflect historic natural fire
conditions. Only designated Wilderness areas with.approved Prescribed Natural Fire plan most
closely approach fire disturbance effects. The scales needed to more accurately draw conclusions
about past fire history and their effects are quite large and should be made only for entire Cowlitz-
Watershed area. No assumptions, interpretations, or recommendations could or should be made
about historic fire disturbance at the sixth-field watershed scale. Potential Natural Vegetation - -
can only be reached in the absence of fire or other disturbances. In most cases the frequency and
extent of natural fires precludes the attainment of this potential.
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Reference (Historic) and Current Conditions

Historically, fire has been the most significant disturbance mechanism in the watershed. Fires
were low in frequency but high in severity, and had the potential to be quite large. Suppression
activities since the 1930's has virtually eliminated potential natural wildfire effects for this
watershed. Historic fire events tend to be either very small or very large. In the pre-suppression
era, whether fires were natural or man-caused, the fire events whxch can be traced are very large.
Large events probably mask scores of smaller events. '

Riparian areas, especially in the western hemlock zone, tend to bave microclimates
which somewhat protect them from many wildfire events and tend to have older or late-seral
stands associated with them. This effect is pronounced in steeper drainages. The Middle
Cowlitz watershed in general is subject to greater marine climatic conditions than watersheds to
the east which are influenced by more continental (colder and drier) conditions (ali the way to
the Cascade crest).

Three fires of 1,000 acres or larger bumed in the Middle Cowlitz watershed analysis area

between approximately mid to late 1800 to 1920. The first was a fire of approx. 6,000 acres that ... .

burned from the Cowlitz valley floor to approximately 2 1/2 miles north of the valley bottom. It
runs from the forest boundary on the west to the eastern edge of the watershed analysis area. This'
fire burned some time between 1850 and 1900. The second fire was approximately 2,500 acres
and occurred on the north flanks of Lone Tree Mountain. This fire occurred at approximately
1900, and covered an area from the valley floor to the top of the ridge separating the Cowlitz and
Cispus drainages. The third fire burned in the Cunningham Creek and both forks of the Owens
Creek drainage. It burned approximately 1,000 acres in the early 1920's.

The vegetative communities found within the analysis area can be classified into two general
fire ecology groups within which fire follows certain characteristics. “These groups and - o
characteristics are described as follows:

Fire Ecology Group 8:

Fire ecology group 8 includes most of the western hemlock and Pacific silver fir plant
associations found within the Middle Cowlitz watershed and, as such, includes a wide range of
topographic positions, moisture, and temperature regimes. This group generally lacks fine fuels

through most of the stand history, though fuel loadings build rapidly once the overstory begins to - .

break up through decadence. Fire return frequencies tend to be low (on the order of 150-400
years) because of the cool, moist habitats found within these vegetative zones. Fires within this
group serve to prepare mineral soil seedbeds, produce a mosaic of stand structures and age
classes across the landscape, and affect within-stand species diversity.
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Fire Ecology Group 9:

Fire ecology group 9 consists primarily of dry western hemlock plant associations where
Douglas fir is the major seral species. Within the analysis area, these sites generally occur on
. north and south aspects along the Cowlitz River. Fuel loadings in this group are highly variable,
* depending upon individual stand and site conditions. Generally, fire ecology group 9 doesnot
contain duff in depths as deep as are found in group 8.. Fire return frequencies tend to be higher
(on the order of 25-150 years) based on the drier habitats occupied. '

Currently, the watershed is outside the natural condition for fire "effects”. Past harvest
activity in the watershed has been extensive, resulting in the loss of certain structural elements,
such as snags, large down coarse woody debris, and possibly duff layers. The overall
successional status of the watershed has been skewed towards an early seral condition. This has
been caused by extensive logging. Significant modification of the spatial arrangement of
vegetation and associated fauna that depend on it have occurred in this watershed. Logging has
created large areas of uniform grass/pole stands north of the Cowlitz river drainage.

Botanical Species of Concern
Data Sources/Data Gaps

The primary data source used in determining historic and extant populations of threatened,
endangered, and sensitive (TES) plant species for this project is the Biological and Conservation
Database (BCD) managed by the Washington Department of Natural Resources Natural Heritage
Program. No such comprehensive databases exist for survey and manage and noxious weed
species, although interim databases have been developed that catalogue some location
information on these species groups. Habitat information used in this report comes from maps
and data produced and stored in Geographic Information Systems (GIS) and National Wetland
Inventory maps.

Assumptions

In most cases, the data stored in the BCD was originally recorded as points on US Geological -
Survey Quadrangles and thus is only as accurate as the original mapper was. Since these data
have been collected by a variety of individuals over a large timespan, it is expected that precision
of individual locations will vary. It also must be understood that in some cases, individual
locations were not reported as the result of a rare plant survey of that area, but were reported by
an individual that came across the rare plant while in the course of some other activity. Thus,
this data should only be interpreted as the status of our current knowledge, and in no way infers
that intensive surveys have been completed within the analysis area unless otherwise stated.
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Likewise no specific surveys have been conducted within the analysis area for survey and
manage and noxious weed species. It is assumed that many undocumented sites exist for these
three species groups within the analysis area.

The use of GIS layers for predicting special habitat areas is limited by the accuracy of the
methods and data used in creating those layers. The GIS vegetation layer is based heavily on
photo-interpretation and since small areas of special habitats are easily overlooked on aerial
photographs they may not be well represented in GIS. While the methods used are considered to
generate a good approximation of habitat areas, there is no substitute for actual field work to
verify these locations.

Reference (Historic) and Current Conditions - TES Plant Species

No information on the historic condition of this species group was available for this report. It
is assumed that viable populations existed within some areas of suitable habitat.

There are currently 51 species of Threatened, Endangered, and Sensitive (TES) plants on the
Regional Forester’s list for the Gifford Pinchot National Forest. Of these species; 3t'are - - -
potentially found on the north zone of the forest and thus possibly within the analysis area.
Those species that have been documented on the north zone (Packwood and Randle Ranger
Districts) of the Forest, and those species that may occur there based on their published
distributions, are listed in Table 3-2. At this time there are no federally listed (proposed,
endangered, threatened) plant species known to occur on the Forest, however, one federally
threatened species (Howellia aquatilis) is suspected.

. Teble32: TES Plant Species Documented or Suspected on the North Zone |
STATUS SCIENTIFIC NAME . | COMMON NAME = | FS/GS*
Suspected Agoseris elata | tall agosens o | -fs; 4f2
Known Botrychium lanceolatum lance-leaved grapefern /s, 513
Known Botrychium lunaria moonwort -Is; 513
Known Botrychium minganense Mingan's grapefern i~
Known Botrychium montanum mountain moonwort -Is; 373
Known Botrychium pinnatum - | pinnate-leaved grapefern -fs; 433
Suspected Carex atrala var. erecta erect blackened sedge | /s 5T42
Suspected Carex densa dense sedge -fs; 5/1
Suspected Carex interrupia green-fruited sedge f=;
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Table 3-2: TES Plant

EKnown Carex scopulorum

var. prionophylla saw-feaved sedge -f;
Suspected Chrysolepis chrysophylla | chinquapin |
Suspected | Cicuta bulbifera | bulb-bearing waterhemlock |
Known Cimicifuga elata tall bugbane CT; 22
Suspected Corydalis aquae-gelidae cold water corydalis CiT; 32
Known Epipactis gigantea giant hellebore -Is; 4f3
Known Githopsis specularioides common bluecup -/s; 5/3
Suspected Howellia aquatilis Howellia TE N
Suspected Luzula arcuata curved woodrush {33 571
Known Microseris borealis northern microseris -/s; 312
Suspected Montia diffusa . | branching montia - ~18; 3/1-2
Suspected Ophioglossum vulgatum Adder‘.s tongue -/[T; 5/1-2
Known Orobuanche pinorum pine broomrape -fs; 43
Suspected Parnassia fimbriata fringed-

var. hoodiana grass-of-parnassus -3 3T3/1
Suspected Pedicularis rainierensis Rainier's lousewort 183 42
Suspected Platanthera sparsiflora canyon bog orchid -fs; 4-511
Known Pleuricospora fimbriolata fringed pinesap -fs; 413
Suspected Polemonium carneum salmon polemonium -T; 4/1-2
Suspected Polystichum californicum California swordfern -f5; 42/1-2
Suspected Saxifraga debilis weak saxifrage -fs; 413
Known Sisyrinchium sarmentosum blue-eyed grass G2
Suspected Utricularia intermedia flat-leaved bladderwort -8, 512

*F/S; G/fS refer to federal/state status and global/state rank respectively.
E = endangered; T = threatened; C = species of concern; s = sensitive
#'s refer to standard ranking after the Nature Conservancy
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A search of the Biological Conservation Database yielded thirteen known sites of TES plants
within the analysis area representing the following three species:

Githopsis specularioides
Orobanche pinorum
Pleuricospora fimbriolata

Additional sites for these species (and others listed in Table 3-2) are suspected within the
analysis area within suitable habitats. Because many of these TES plant species are not confined
to one specific habitat type, it is difficult to accurately delineate areas of suitable habitat for them
within the analysis area. This was attempted at a broad scale by querying the existing vegetation
layer GIS database for all ecoclass codes that represent unique plant habitats (i.e. meadows, red
alder wetlands, rocky areas, etc.). Acres of each of these habitat types and number of known
sites of TES plant species found within the analysis area are summarized below by sixth field
watershed (Table 3-3). It is important to note that a large percentage of many of the sixth field
watersheds is NOT in federal ownership (see Table 1-1). The special habitats listed in Table 3-3
below, are based only upon those acres that ARE in federal ownership, The distribution of
special habitats within the analysis area are shown in Map #4. _

6thﬁeld Rocky Am Wei Meadows ;)ry Meadows Shmbiands T ;led Alder hk:s,?aaé&km #af TES sites
2 0 0 0 0 0 0 0
2A 0 0 0 S0 ] 0 0 1
2B 15 0 0 2 | 4 0 1
2C 10 0 0 8 1 0 0
2D 0 0 0 0 0 0 1
2E 5 0 0 94 0 14 0
2F 0 0 0 0 0 0 0
26 0 0 0 o | o 0 )
2H 4 0 0 o | o 0 - o
2] 126 0 0 135 0 0 1
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_ TABLE3-3: (habitat acres for federal lands only) -

cres o d Number of Know d W
6th field Shrublands | Red Alder Lakes, Ponds, Rivers | # of TES sites
k1 ss 1 7 | 32 115 | o0 or 0 s ifemg wahsoroo s
2L 290 161 83 69 | 136 0 0
2M 168 4 3 10 0 0 0
2P 32 0 0 6 89 0 0
2Q 4 21 0 3 159 14 7
2R 0 0 0 0 0 0 2
2T 4 0 0 4 0 0 0
Total | 714 193 118 | 446 | 389 | 28 | ‘13 |

National Wetland Inventory (NWI) maps are another useful source of information regarding
special habitats. Methods and criteria used in compiling data for the GIS vegetation layer and the
NWI maps are different, thus the NWI data is provided here separately from the GIS data shown
above. The NWI data DOES include non-federal ownership. Table 3-4 is a summary of the-

NWI data.

 TABLE 3.4: Summary of Acres of National Wetland Inventory Wetland Types by Sixth Field
6th field | Palustrine Palustrine Palustrine Riverine Other sy o T
Emergent Scrub-Shrub Forested {CowiitzRiver) (inchades opea water)

2 222 47 145 234 3 651

2A ® 28 4 6 6 186

2B 261 86 50 o . 208

2C 0 0 0 0 o o ]
2 ® a 5 188 Y 335

2k 2 0 0 0 T 19

i 0 0 ¢ 0 0 0

i 0 0 0 0 1 1
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6th field | Palustrise Palustrine Palustrine Riverine Other Totl
Emergest | Scrub-Shrub Forested (ContitzRives) (Jnchudes opea vates)
24 0 4] 0 0 0 0
i) o 3 ] 18 0 21
2K 0 6 6 H 0 12
2L 377 166 83 299 11 935
M ] 0 G 0 0 a
2P 63 45 27 75 0 | 20
20Q 429 89 25 Y 35 578
2R 53 3 18 H 0 ' 74
2T 0 0 0 g 0 0
Total 1,551 514 .462 .. | 80 74 3421

Reference (Historic) and Current Conditions - Survey and Manage Botanical Species

Survey and manage botanical species include those species of fungi, lichens, bryophytes, and
vascular plants that are listed in Table C-3 of the President’s Northwest Forest Plan. No
information on the historic condition of these species groups was available for this report. It is
assumed that viable populations existed within some areas of suitable habitat.

No new inventories were conducted for these species as a part of this watershed analysis, and
because very little inventory or tracking has been done for these species locally, or on a regional
level, a data gap exists regarding the actual distribution and location of many of these species.
Many of the species listed as strategy 3 or 4, especially those in the nitrogen-fixing lichen group,
are found within the analysis area, though detailed site information is lacking. Species listed as
strategy 1 or 2 that have documented sites within the analysis area include the vascular plant
Allotropa virgata and the rare, nitrogen-fixing lichen Lobaria linita.

Without much available data on actual species locations, evaluation of habitat conditiens can
be useful in predicting which species may be present. Areas that may provide suitable habitat for
survey and manage species were derived from the existing vegetation layer in GIS by querying
the associated database for parameters that would identify old-growth or late-successional stands.
Further stratification of this habitat was achieved by overlaying a map of potential vegetation that
indicates the major vegetational zones (i.e. western hemlock, Pacific silver fir, etc.) with 2 map
that shows late-successional stands, and another that shows riparian areas. Information on the
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habitat requirements for individual survey and manage species is compiled in Appendix J2 of the

President’s Northwest Forest Plan and is not repeated here. That information can be used in

conjunction with the habitat data provided here to predict which species may be present within

' the analysis area. .
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e *Béséd'i:pé’z’i the databasequerydescnbed ;éigoi/é," ea ges of potential habitat for survey and
manage species within the analysis area can be summarized as follows in Tables 3-5, 3-6, and
3.7. '

6th field {watershed acres) | Western Hemlock Silver Fir Mountain Hemlock | Total % of WA

2 (12277) 265 0 0 0 2%

2A (8,073) 0 0 0 0 0%

2B (4,463) 194 47 0 241 5%

2C (1,545) AU SR VU IS T 0 330 | 21% il

2D (3,142) 307 0 0 307 10%

2E (3,861) 36 153 0 189 5%

oF (2,487) 0 0 0 0 0%

2G (4,541) 15 314 0 329 %

2H (3,667) 50 262 48 360 10%

21 (7,081) 774 568 0 1,342 19%

2K (7,414) 425 1,802 90 2407 | - 2%

L (8,002) 79 209 0 928 12%

M (2,135) 282 603 0 885 41%

2P (3,955) 321 227 0 548 14%

2Q (8,584) 1,658 213 0 1,871 2%

2R (1,377) 452 1 e 0 a2 | 3%

2T (1,828) 6 248 91 s | owm - |
Total 84,432 5,645 4,925 o229 10,799 Be |
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| TABLE 3-6: Summaty of Acres of Late-Successional Habitat Within Riparian Reserves (by Sixth Field Watershed)
6th field (watershed acres ) | Western Hemlock Silver Fir Mountain Hemlock | Total % of WA
2 (12277) 0 0 o 0 0%
2A (8,073) 0 0 0 0 0%
2B (4,463) 181 17 0 198 4%
2C (1,545) 58 1 61 0 119 8%
2D (3,142) 264 0 0 264 8%
2E (3,861) 53 50 0 103 3%
IF (2,487) 0 0 0 0 0%
2G (4,541) 43 94 0 137 3%
2H (3,667) 17 111 1 139 4%
23 (7,081) 677 264 0 941 13%
2K (7.414) 185 513 19 N1 fo10% ol
2L (8,002) 680 85 0 765 10%
M (2,135) 221 166 0 387 18%
2P (3,955) 211 144 0 355 9%
2Q (8,584) 601 83 0 684 8%
2R (1,377) 51 0 0 51 4%
2T (1,828) 196 43 17 256 14%
Total 84,432 3,438 1631 |- .47 5,116 6%
Western Hemlock Silver Fir | Mountain Hemlock | Total [
9,083 6,556 276 15,915

Reference (Historic) and Current Conditions --Noxiou.s Weeds

No information on the historic condition of this species group was available for this report
though it is assumed that these species have invaded the area concurrently with human
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disturbance. The history of road and trail development within the analysis area would likely
provide an interesting look into the historic invasion of weeds into the area.

No surveys were conducted for noxious weeds within the analysis area in conjunction with
this watershed analysis. Noxious weed species commonly encountered in large populations on L
" the north énd of the Gifford Pinchot National Forest aid likely to occur within the analysis area ™
are shown in Table 3-8.

Scientific Name Common Name
Chrysanthemum leucanthemum oxeye daisy
Cirsium arvense | Canada thistle
Cirsium vulgare | bull thistle
Cytisus scoparius Scotch broom
Hypericum perforatum St. John’s wort
Phalaris arundinacea reed canary grass
Senecio jacobaea tansy ragwort

Primary corridors for noxious weed dispersal within the analysis area include roads, trails, and
riparian areas. Disturbed sites, including parking areas, log landings, trail heads quarnes etc.,
provide potential population centers for these species. ‘

Wildlife
Data Sources/Data Gaps

This report was compiled from personal knowledge.ef district biolégists, Lﬁﬁer Cispus River -

Watershed analyses, and GIS databases and/or maps of vegetation (IVEG database), riparian--- - -

reserves, roads, land use allocations, historic sightings records, and Habscape database. No field -
reconnaissance was done for this analysis. Population (occurrence, abundance, location)
information for survey and manage amphibian and mollusk species is limited. The following
data are not available:

. Density, size, distribution, and tonnage information about down logs and snags.
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» Current and historical information about occurrence, distribution, and density for wildlife
species on private and state lands.

. Current and historical information about occurrence, distribution, and density for most
species on federal lands.
Assumptions

The following assumptions were made for this analysis:

. Habitat conditions determine wildlife distribution and abundance. Therefore, in the
absence of a sighting record, a species is assumed to be present in the watershed if its
habitats occur within the watershed.

. Fire, timber harvest, and roads have the greatest influence on wildlife distribution.

. Wildlife species abundance is determined by several interacting factors, including habitat .-
conditions and human use (for example hunting and trapping). Migratory and wide- - -
ranging species abundance may be influenced by similar factors which occur outside of

the watershed boundary.

. The species that presently occur in the watershed were present prior to European
settlement except for introduced species such as the bullfrog, starling, and Norway rat.

. Prior to 1940, introduced species were not present in any significant numbers.

. Forest interior and late-successional habitats and wildlife species dependent on these -
habitats were more common prior to 1940 than at present. '

. Snag and coarse woody debris-dependent species were more abundant historically than at
present.

. Opening and edge-oriented species are more common at present than they were prior to
1940. : '

. River otter, fisher, tailed frog and othcr npanan dcpendent species were more common

prior to 1940 than at present.

. Large predators such as grizzly bear, gray wolf, and wolverine were more abundant prior
to 1940 than at present.
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. Indigenous people’s utilization of wildlife did not limit wildlife populations.

Reference (Historic) and Current Conditions - General Wildlife and Habitats

There are 292 species of birds, mammals, amphib:ans,reptﬁes,andmcliuskspotentzaﬂg? G

occurring in the Middle Cowlitz watershed (Habscape database, Randle District sightings
records). Of these, 82 species are known to occur in the watershed (Randle District sightings
records).

Special Habitats

Special habitats occurring in the Middle Cowlitz watershed include avalanche chutes, red
alder patches, shrub lands, lakes, ponds, alpine grasslands, and wet meadows. These habitats are
limited but are critical for a variety of species, such as neotropical migrating birds, amphibians,
mollusks, nesting raptors, and several mammals. Table 3-3 (see Botanical Species of Concern)
shows the acreages of special habitats by sixth-field watershed. '

Connectivity

Connectivity is defined as a measure of the extent to which conditions among late
successional/old growth forest areas provide habitat for breeding, feeding, dispersal, and
movement of wildlife and fish species associated with late successional/old growth forests
(FEMAT, FSEIS). Connectivity is species specific and is related to each species’ mobility,
population size and distribution, and degree of dependence upon forest interior conditions.

For the Middle Cowlitz watershed analysis, it is assumed that stands classified as large tree

are capable of providing connectivity. It is also assumed that stands classified as small tree will
- provide dispersal and movement corridors for wide ranging species. Map #5 shows large tree

and small tree stands and riparian reserves. The riparian reserves were created to provide several
functions including greater connectivity of late-successional forest habitat and travel and
dispersal corridors for terrestrial animals and plants (ROD). Connectivity, as measured by the
proportion of large tree stands, throughout the watershed has been reduced by rural and
residential development, timber harvest and fire. It is estimated that stands classified as large
tree once covered approximately 75% of the watershed, but currently cover only 19% of the
watershed (Table 3-1). Allbut approximately 300 acres of these large tree stands are located on
the National Forest. However, approximately 39% of the National Forest is classified as large
tree. S o

The ability for many of the riparian corridors in the Middle Cowlitz watershed to provide
connectivity for late-seral dependant species is compromised by gaps created by early seral

. a
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stands and non-forested lands (see Map #5). Riparian corridors (including the Cowlitz River,
Kiona and Lynx Creeks) in private lands are dominated by non-forest, early seral and open
conditions (DNR database) limiting connectivity for late-seral dependant species on local and
broad landscape scales. On federal lands, riparian corridors south of the Cowlitz River are
dominated by late and mid-seral conditions, though Siler Creek has gaps in its upper reaches
(GPNF database). North of the Cowlitz, at the border of subwatersheds 2K and 2J, Silver
Creek’s ability to provide connectivity on a larger scale (between LSR’s and across the
watershed) is compromised by large gaps created by grass/pole stands located between large and
small tree stands. '

Ridgetops provide travel corridors for species associated with higher elevations. A limited
amount of higher elevation connectivity is provided by Purcell Mountain-Whalehead Ridge-
Grassy Mountain-Cockscomb Mountain on the eastern border of the Watershed (subwatersheds
2L. and 2M).

Habitat Fragmentation

Fragmentation is the process of reducing size and connectivity of stands that compose a forest - -

(FEMAT, FSEIS). Map #5 shows large and small tree stands in the Middle Cowlitz watershed.
Many of the large tree stands are isolated from one another. Edge effects created by roads and
grass/pole patches increase fragmentation and further reduce connectivity. Roads are further
discussed below in the section on deer and elk biological winter range. Large contiguous blocks
of large tree stands occur in the west-central portion of the watershed, primarily in subwatersheds
2M, the northern portions of 2L and 2C, and 2D, entending into 2B. A second block is located in

subwatershed 2Q.

Isolated patches of large tree stands are located in subwatersheds 2H, 2G, 2T, 2J, 2, 2P, 2E,
and 2B. Isolated, late-successional patches, especially if surrounded by mid-seral conditions,
provide important refugia for some species. Local populations of these species may be able to
expand when the surrounding habitat conditions become favorable.

Large tree stands in subwatershed 2K are fragmented but connected. Though the
subwatershed contains 42% large tree stands and 8% small trees stands, it contains 46%
grass/pole stands interspersed throughout the subwatershed. These conditions limit habitats for
species associated with interior forest. Connectivity and interior habitats are further reduced by
edges created by roads and adjacent grass/pole stands. .

Reference (Historic) and Current Conditions - Wildlife Species of Special Management Status--... . .. ...

Survey and Manage Wildlife Species and Amphibians and Mollusks
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Four species listed in Table C-3 of the ROD as “survey and manage” species are known or
suspected to occur in the Middle Cowlitz watershed. Two species are amphibian and two are
mollusks.

Two survey and manage amphibian species occur ofiave. the-potential to.ocCur-inthe. & vy s o i

watershed. "The Larch Mountain salamander has'béen documented to occur in subwatershed 2A
(Randle District sightings database). Protection measures for the Larch Mountain salamander are
defined on page C-28 of the ROD. The Van Dyke’s salamander is listed in the Habscapes
database as having the potential to occur within the watershed.

Additionally, ten amphibian survey sites are located in four subwatersheds (2B, 2C, 2D, and-
2K) of the watershed. The species identified during surveys conducted at those sites during 1994
and 1995 are listed in Table 3-9.

Tailed frog X X X
Red-legged frog 7 X

Cascade frog X - X
Pacific giant salamander X X X X

Species Dow_mented Potential
Ancotrema sp. ol X |
Cryptomastix devia* ) | X
Deroceras hesperium - : X
Haplotrema vancouverense X
Hemphillia dromedarius X
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Hcmphiilia;;nduosa

Hemphillia pantherina X
Megomphix hemphilli X
Monadenia fidelis* x '

Prophysaon coeruleum X
Prophysaon dubium x
Prophysaon vanattae X

Punctum sp. B X
Striatura pugetensis | ”
Vespericola columbiana x B I

* = survey and manage species

Buffer Species

The Townsend’s big-eared bat may occur in the Middle Cowlitz watershed. The ROD
specifies protection measures for certain bat habitats including the Townsend’s big-eared bat
habitats. The ROD specifies protection buffers for four bird species. Two of these, the black-
backed woodpecker and the pygmy nuthatch, have the potential to occur in the watershed

(Habscape database). This section of the ROD also identifies protection measures for the lynx,a - - - - -

species which has the potential to occur in the watershed. The potential for the lynx or nuthatch
to occur in the watershed is low because habitats for these species are marginal (Tom Kogut,
Packwood District Biologist extraordinaire, personal communication).

Deer and Elk Biological Winter Range (BWR)

Subwatersheds: 2, 2A, 2B, 2C, 2D, 2E, 2G, 2J, 2L, 2M, 2P, 20, 2R, and 2T

The following analysis of BWR is based upon data generated from spatial analysis of IVEG
and DNR seral condition data. The upper elevation for BWR was determined using the
following parameters: 2,200 feet on south- and west-facing aspects; 2,000 feet on east-facing
aspects; 1,800 feet on north-facing aspects.
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The quantity of optimal cover on federal lands was determined from the IVEG database.
When plotted, the optimal cover coincided with the large tree designations. Therefore, on private
lands, late-seral or large tree designations were assumed to be optimal cover.

- Deer and elk BWR occurs throughout the central portions of the watershed (Map #6) The .
BWR area covers approximately 39,000 acres (Tables 3-11 and 3-13). Of this total, an estimated =~~~
12,439 acres occurs in National Forest lands. Though approximately 48% of BWR on National
Forest lands is considered optimal cover, the Middle Cowlitz watershed contains only 16%
optimal cover within the BWR. This is well below the GPNF Land and Resource Management
Plan, Amendment 11 goal of having 44% of BWR in optimal cover. To meet the GPNF Land
and Resource Management Plan, Amendment 11 goal, an additional 11,000 acres of optimal
cover are needed within the BWR.

Federal e Private “Fotal -7 -~ 1
BWR (acres) 12,439 26,665 39,104
BWR (% of total BWR) 32 68 -
Optimal Cover (acres in BWR) 5,970 378 | 6,348
Optimal Cover (% of BWR) 48 1 16
44% Goal (acres) - - 17,206
Acres needed to meet 44% goal - SN A -~ 110,858

The GPNF Land and Resource Management Plan, Amendment 11, allocates approximately
8,230 acres of federal forest lands to Management Area Category E (Table 3-12). Of this
acreage, 36% is estimated to provide optimal cover.
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Allocation Matrix AMA Total
EM (acres) 2,400 755 3,155
Optimal Cover in EM (acres) 600 90 690
Optimal Cover in EM (%) 25% 12% 22%
ES (acres) 2,730 1,920 4,650
Optimal Cover in ES (acres) 1,820 315 2,135
Optimal Cover in ES (%) 67% 16% 46%
Total EM + ES (acres) - - 7,805
Total Optimal Cover EM + ES (acres) | - - 2,825 7
Total Optimal Cover EM + ES (%) - - 36%

Within the BWR, open road densities average 3.4 miles/square mile of BWR (Table 3-13).
Road densities in the BWR should not exceed 1.7 miles/square mile of BWR (GPNF Land and
Resource Management Plan, Amendment 11). These road densities also limit habitat for species
such as gray wolf, grizzly and black bear, wolverine, and other predators.

subwatershed. :

BWR Federal Roads Private Roads Total Roads Road Density

Subwatershed _(acres) (mi) (mi) (mi/mi®)

2 11436 0 594 594 33
2A 3155 0 15.2 15.2 31
2B 2322 35 12.1 15.6 4.3
2C 875 15 44 5.9 43
2D 2963 82 104 186 4.0
2E 158 0 o - 0 0.0
2G 365 0 5.1 51 8.9
2] 2149 0.8 13 2.1 0.6




Middle Cowlitz Watershed Analysis Chapter 3: Historic and Current Conditions
2L 5118 8.85 14.5 23.35 29
2M 312 3.1 0 3.1 6.4
2P 2113 3.7 6.1 9.8 3.0
20 7005 &30.4 . 124 428 3.9
2T o 14 o 14 a1
TOTAL 39104 6405 1434 20745 . .34

Pileated Woodpecker and Pine Marten Network

Subwatersheds: 2G, 2H, 2L, 2P, 2Q

The Gifford Pinchot Forest Plan established one pileated woodpecker (LM) and four pine
marten (PM and PX) land allocations within the watershed. The ROD amended individual forest
plans by eliminating these allocations and cstablishing riparian reserves, LSRs, etc. The ROD
allows for selected allocations to be retained if pine-marten and pileated woodpecker. .
management objectives will not be met through the ROD’s land allocations.

The pileated woodpecker allocation is located in subwatershed 2P within the Cispus AMA.
Pine marten allocations are located in subwatersheds 2G, 2H, 2L, and 2Q. Two (in
subwatersheds 2H and 2L) are located in Matrix, one (2G) in LSR, and one (2Q) is half in the
Ames Woods LSR and half in the Cispus AMA.

The pine marten allocation in subwatershed 2G is fully protected by the LSR land allocation.
The pine marten allocation is subwatershed 2Q is protected by LSR and riparian reserve
allocations. The majority of the pine marten allocation located in subwatershed 2L is protected -
by riparian reserve. It is recommended that these two pine marten allocations be eliminated.

The pileated woodpecker and remaining pine marten allocations should be retained. The pine
marten allocation in subwatershed 2H will help provide late seral connectivity from the
watershed to the Mineral Block and LSR located north of the watershed. The allocation is
located at the headwaters of Lynx Creek which primarily flows through private lands. The
riparian reserves in throughout the remainder of Lynx Creek are in early seral stages. This -
aflocation is an island which may serve as a genetic center.from which spec;es may dzsperse to
surrounding areas when conditions become suitable,

The pileated woodpecker allocation is partially protected by riparian reserve. A spotted owl -

activity center and deer and elk biological winter range are located adjacent to this allocation.
Retention of this allocation will benefit spotted owls and other late-seral dependent species as
well as pileated woodpeckers. Therefore it is recommended that the allocation be retained.
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Listed Threatened, Endangered and Sensitive Species (TES)

Subwatersheds: All.

Thirteen species documented or have the potential to occur in the Middle Cowlitz watershed
are listed as endangered or threatened under the Endangered Species Act, or are designated as
cither Sensitive, Candidate, or Species of Concern on the Regional Forester’s list of Sensitive
Species (Table 3-14). In addition, one federal Candidate Species and twelve federal Species of
Concern are suspected or known to use the watershed. Sensitive species are those designated by
the Regional Forester as requiring attention to prevent future federal listing. Candidate species
are those for which enough information exists to warrant listing. Species of Concern are those
which might be warranted if there were more information. '

Species of
Species/Occurrence Endangered Threatened Sensitive Candidate Concern A

X ' ' X
X

Gray wolf

Peregrine falcon

Spotted Owl

Marbled murrelet

Bald cagle

Grizzly bear

Common loon

Lyax

Cope's giant salamander
Townsend's big-eared bat
Larch Mountain salamander
Wolverine

Western pond turtle
Spotted frog

Long-eared Myotis
Fisher

Westem small-footed bat
Olive-sided flycatcher
Long-legged Myotis
Cascades frog

Tailed frog

Northern goshawk

s
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Northern Spotted Owl (NSO)

Subwatersheds: All.

The activity centers of nine NSO pairs and one territorial single NSQ are located within.the .
" Middle Cowlitz watershed (Table 3-15). The home ranges (2 iome range is the area within the
circle described by a 1.82 mile radius from the actnwty center) of seven additional pan's extend .
into the watershed. The activity centers for six pairs are located in Matrix, four pairs and the
territorial male are located in Late Successional Reserve (LSR), and five pairs are located in
Adaptive Management Area (AMA).

The amount of suitable NSO habitat has been calculated within 1.82 miles of the activity
centers for 10 pairs and within 0.7 miles of the activity centers for 14 pairs and the territorial
single. Thresholds for “take” on NSO are based on the quantity of suitable habitat located within
the 0.7 and 1.82 mile circles. Take occurs when the amount of suitable habitat within the 0.7
acre circle falls below 500 acres and falls below 2663 acres within the 1.82 circle. The threshold
for take has been exceeded for eight NSO pairs (Table 3-15).

Pairs and territorial singles 5 5 6 16
Activity center located within watershed 2 3 4 9
100 acre core area established 5 0 5 10
Habitat take threshold exceeded 4 1 3 8

Of the 39,924 acres of federal land in the Middle Cowlitz watershed, 16,863 acres (42%)
provide nesting, roosting, foraging, and dispersal (NRF) habitat for NSOs. An additional 2,500
acres (6%) provide foraging and dispersal habitat (FD); 3,846 acres (10%) provide only dispersal
habitat.

Prior to unplcmcntanon of the ROD NSO cnncal habztat was federaﬂy llsted under th;
Endangered Species Act. Two critical habitat units (CHU) overlap the Middle Cowlitz

watershed. Subwatersheds 2J, 2K, 2L and 2M overlap with CHU WA-36. Subwatersheds 2, 2Q

and 2R overlap with CHU WA-38. Proposed projects located within NSO critical habitat will
require a biological assessment or evaluation assess the effects of the project on the CHU.
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Marbled Murrelet

Subwatersheds: All of 2, 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 2J, 2K, 2M, 2R, and 2T; the southwest
portions of 2Q, and 2L

Marbled Murrelets may occur within the Middle Cowlitz watershed. Two marbled murrelet
sightings were reported just outside the watershed boundary. Most of the watershed lies within
Zone 2, an area located between 35 and 55 miles from the Puget Sound in which marbled
murrelets may occur. Map #6 shows the 55 mile limit of the Zone 2 boundary.

Lands allocated as LSR in the watershed are designated marbled murrelet critical habitat
under the Endangered Species Act. e e .

Habitat for marbled murrelets has not been surveyed in the watershed. However, potential
habitat exists. All planning units and proposed project areas will require surveys for marbled
murrelet habitat prior to implementation. If habitat is located, then surveys (to current federal
agency protocol) to determine if the habitat is occupied will need to be completed. Occupied
habitats will require that a % mile protective buffer be placed around the habitat before the .
project can be implemented.

Geologic Processes
Data Sources/Data Gaps and Assumptions - Volcanic Eruption and Seismic Activity

Infomation regarding volcanic and seismic activity was taken from the literature and from
data stored in the Pacific Northwest Seismograph Network (PNSN) database housed at the
University of Washington Geophysics Department, and is given a high degree of reliability at the
scale of the total project area. -

Reference (Historic) and Current Conditions - Volcanic Eruption and Seismic Activity

Mount St. Helens has deposited ash and pumice across the Middle Cowlitz watershed at least
twice over the last 4,000 years; a cluster of times during the Smith Creek Eruptive Stage (3,900
to 3,400 years ago), which produced the Yn tephra layer, and again Spring/Summer, 1980. The
eruption of 1480 AD (Yamaguchi, 1983) does not appear to have left measureable deposits in
this watershed, though traces of the Wn layer are recognizable nearby to the east and southeast.
Fine pumice and ash covered most of this study area to a depth of less than 1 inch (Pfeiffer and
others, personal communication, 1997); the erosion of this ash into streams accounts for a
substantial proportion of the fine sediment delivered to streams for several years afterward.
Mount St. Helens has erupted about once every century for the last 500 years, and is expected to
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follow a similar pattefn into the centuries ahead (Crandell and Mullineaux, 1978).

Mt. Rainier is an active stratovolcano located about 12 miles northeast of the study area,
though in river miles the distance is somewhat greater (about 20 miles). "Mt. Rainier is
potentially the most dangerous volcano in the Cascade Range because of its great height, frequent
earthquakes, active hydrothermal system, and exténsive glacial mantle. Many ¢ debns ﬁews and -
their distal phases have inundated areas far from the volcano during postglacial time.® (Scott,
" Valance, and Pringle, 1995). According to recent hazard maps published for the area (Scott and
Vallance, 1995), most of the Cowlitz River valley (floodplain) in this study area could be
inundated by a mudflow, with or without an associated volcanic eruption.

Seismic activity in the form of small earthquakes (most less than 2.0 magnitude) occurs on the
average of approximately 6-20 per decade underneath the planning area, with occassional larger
earthquakes of magnitude 4 to 5. According to electronic records kept at the PNSN datzbase at
the University of Washington Geophysics Department, small quakes are common on the north
side of the Cowlitz River, and quakes under this study area may represent a southern extension of
the Western Mt. Rainier Seismic Zone. The very limited information available suggests that

larger earthquakes (magnitude 6 and greater) appear to occur in Western Washingtononthe =~

order of once every several centuries (Alper, 1993). Itis possible that some of the iarge, deep )
seated landslides in this study area were caused or reactivated during these larger seismic events,
but this has not been confirmed for any slides in this study area.

Data Sources/Data Gaps and Assumptions - Mass Wasting

Due to time limitations, this report is primarily an office exercise, with information derived
from existing data sources. Where possible, the writer's past field experience from various
projects in the study area was also applied.

A major flood event occurred during 11/30/95 that initiated mass wasting events and stream
channel changes; another major flood event occurred during 2/8/96 that caused severe mass
wasting events and changes to stream channel conditions. Some damage occurred along the 47,
63, and 85 road systems, descriptions of which are included in this report.

Locations for mass wasting events were produced using a GIS coverage called “GeoHaz” (see -

Map 7 - Mass Wasting Inventory).. GeoHaz is generally ; accurate, meamng that most iaadshdes
out on the ground have been identified by GeoHaz (prior to the 1989/90 air “photo set), and most
of the slides shown by GeoHaz will be found out on the ground . A known weakness of GeoHaz
is that small failures along stream channels and roads are under-representeé more of these small

failures exist on the ground than are shown on the coverage. Time did not allow for an air photo ™77

sequence review of the entire watershed, or actual input of corrections onto the GIS coverages.
The bullet statements listed below reflect corrections of known errors where applicable.
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Air photos taken in 1939 exist for portions of this study area, but only a few photos were
available for this analysis. Air photos taken in 1959, 1972, 1979, 1989/90, and 1993 are
available for use in determining the timing and cause of mass wasting events. Time limitations
did not allow for air photo sequencing in order to compare the rate of “naturaily occurring”
mass wasting events to “human-caused” mass wasting events. However, an air photo sequence
review of the Kiona WAU (Watershed Analysis Unit) was conducted by Lee Benda for the Kiona
Creck Watershed Analysis (Murray Pacific Corp., 1995). A detailed inventory of landslides and
debris flows occurring between 1939-1994 is presented in that report. The Kiona WAU contains
sixth-field watersheds 2A and 2B of this report. In addition, air photo reviews for previous
timber sale projects in this study area have allowed the writer to make qualitative determinations
regarding the rate of human-related mass failures compared to naturally occurring mass failures
throughout the rest of the watershed during the same time span. This time span, referred to
below as Reference Conditions, usually refers to the 1973-1990 period of air photo coverage, and
sometimes extends back to the 1959 air photos when noted. This brief time span is entirely too
short to use for determining a Range of Natural Variability for mass wasting, so the term
Reference Conditions has been used instead. When discussing the comparison of management-
related mass wasting events to reference conditions, the following qualitative descriptions were

used: : oot TR R 5 T L S S IR

Slight. a few small road and harvest related failures have occurred, separated in both time
and space

Moderate: several road and harvest related failures have occurred over space, with some of
these being repeat failures in the same location through time.

High: numerous road and harvest related failures have occurred over space, with several
of these being repeat failures in the same location through time.
Severe: numerous road and harvest related failures have occurred over space, with

numerous repeat failures occurring chronically at the same location through time.
Reference (Historic) and Current Conditions - Mass Wasting

02 Private land, very little data. A large (>2 sq. mi.), ancient landslide scar is located on the
north side of Huffaker Mountain; debris flows occur frequently on this steep face.

02 A Private land; (data from Benda, 1994). Several medium to large, naturally-occurring
landslides and earthflows occur in this watershed. Small landslides and earthflows occur
along the steeper stream banks. Bedrock dips.south, same direction as common . .
sideslopes, so area is prone to mass wasting.

During period of record (1939-94), the I}lll}-lbef‘ of mass failures from roads and harvest
were 3.5 times higher than for slides determined to have occurred “naturally” (mature
forest): A determination of cause was not possible for an additional number of slides
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02B

02C

02D

02E

. one large (~1 sq. mile) landslide is }ocated at the conﬂuence of Lake. ané Sllver Crecks S

02F

(about 22%). Mass failures related to management activities occur at a High/Severe rate
above the Reference Conditions in this watershed.

Mostly private land; a few sections of Federal land. Several moderate and large,
naturally-occurring landslides are located in this watershed. Bedrock dips. south same

direction as common sideslopes, so area is prone to mass wasting, - - - ¢ s

Site of moderate-sized slide effecting Hwy 12 in 1994, reactivated following highway re-
alignment. During period of record (1939-94), most mass failures have been road and
harvest-related (see 02 A, above). Mass failures related to management activities occur at
a High/Severe 1ate above the Reference Conditions in this watershed. - -

About 1/2 private, 1/2 Federal. One large, naturally-occurring landslides is located in this
watershed. Bedrock dips south, same direction as common sideslopes, so area is prone
to mass wasting

Few management related slides are known from this watershed; mass failures related to
management activities occur at a Slight rate above the Reference Conditions in this
watershed.

Most of this watershed is on flat river bottom (Pvt. Land); Federal portion is on steeper
slopes. A few small debris flows along stream channels are the only naturally occurring
mass wasting events known from this watershed. Bedrock dips south, same direction as
common sideslopes, so area is prone to mass wasting. One large, naturally-occurring - -
landslides is located on the east side of this watershed; it has an active component within,
a deep-seated landslide that is currently disrupting the 75 Road in two places. Activity at
this site has increased somewhat over the last two years; note a concern that Silverbrook
Road and White Pass High School are located near the toe of this active slide.

Mass failures related to management activities occur at a Slight rate above the Reference
Conditions in this watershed.

Two small naturally-occurring landslides are located on the south side of Lake Creek, and

that may be effecting channel conditions, -

Portions of a few roads have seen repeated shoulder failures. Therefore, mass failures
related to management activities is described as occurring at a Moderate rate above the -
Reference Conditions in this watershed.

Private land; few naturally occurring. slides have been mapped in the area.
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02G

02]

02K

2L

Several debris flows initiated by road fill failures, culvert washouts, and timber harvest
are known to have occurred. Mass failures related to management activities occur at a
High rate above the Reference Conditions in this watershed.

Mostly private land; few naturally occurring slides have been mapped in the area.

Several debris flows initiated by road fill failures, culvert washouts, and timber harvest
are known to have occurred. Mass failures related to management activities occur at a
High rate above the Reference Conditions in this watershed.

Mostly Federal land, with one naturally-occurring slide mapped in the headwaters.

A couple of road-related failures are known to have occurred in this watershed. Mass
failures related to management activities occur at a Moderate rate above the Reference
Conditions in this watershed.

Mostly Federal land; a large and complex watershed. Two large (>1 sq. mile) and several |
smaller, naturally-occurring landslides occur in this-watershed. Some of these'slides may
be effecting the channels below the confluence of Silver and Lake Creeks, and the

channel upstream from Willie Creek. Numerous smaller slides are known to occur along
the incised inner-gorges of Silver Creek.

Several debris flows associated with road fill failures and timber harvest have occurred
since 1973. Mass failures related to management activities occur at a High rate above
the Reference Conditions in this watershed.

Several areas of naturally-occurring rockfall and avalanches occur in this watershed.
Some natural debris flows have travelled down the avalanche chutes since 1973.

Mass failures related to management activities occur at a Slight rate above the Reference
Conditions in this watershed.

The northern part of this watershed contains several naturally-occurring avalanche chutes
along Surrey Creek and Cockscomb Mountain. There are also two large, ancient
landslides with active portions within each; these small, active portions are currently
disrupting the 47 road. These sites will require annual, or near annual; maintenance; -
geotechmcal investigations in the past revealed that they are too deep and extenswe to
repair cost-effectively. : o - S

Mass failures related to management activities occur at a Slight rate above the Historic
Conditions in this watershed.
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02 M A number of naturally-occurring avalanche chutes are located on the south side of
Whalehead Ridge, and two large, naturally-occurring slides are located on both sides of
the East Fork Silver Creek. The landslide on the south side is actively disrupting the 47
road; it wiil require near-annual maintenance as it is too big and deep to fix.
Mass failures related to management actzvztles occur at a Sh ht rate above the Reference -
Conditions in this watershed.

02P Ahighrate of naturaily—occumng erosion and mass wastmg are iocated in the dceply
incised stream channels of Owens and Cunningham Creeks, due in large part ot the very
weathered tuffaceous bedrock and the mantle of glacial 6ill. .. ... . . ..
Several fill failures from roads have been observed in this watershed, primarily within the
incised slopes of the Owens Creek and Cunningham Creek drainages. Mass failures
related to management activities occur at a High rate above the Reference Conditions in
this watershed.

02 Q One small landslide has been mapped south of Lone Tree lake; 6§!iéf\visé; fevé naturailir-
occurring slides are known here.

Mass failures related to management activities occur at a Slight rate above Reference
Conditions.

02 R There are no mapped mass failures within the Schooley Creek drainage, naturally-
occurring or management related.

02T There are several small, naturally-occurring landslides mapped along the steep banks of
Willie Creek, as well as one large landslide mapped at the confluence of Willie and Silver
Creeks. Portions of this large landslide are active, and may be effecting the channel of
Willie Creek.

Several road-related failures are mapped in this watershed; mass failures related to
management actlvmes occur at a Moderate rate above Refercnce Condmons

me — - e e o et e et

[ H SISt

Data Sources{Data Gaps andAssumpnons Hdlslope Erosiou B B

Information for hillslope erosion was taken from the forest Soil Resource Inventory (SRI)
map, stored as another GIS coverage. Polygons delineating soil types are thought to be accurate
at the watershed scale, although details will vary in accuracy at the site level. Interpretations of
“surface soil erosion potential” were taken from the SRI handbook, and applied across the
watershed as a rating of “Low, Moderate, or High” (see Map 8 - Erosion Potential).
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No information on historic levels of hillslope erosion is known to exist for this watershed. It
is surmised that hillslope erosion has been an important process following fires known to have
burned in the area, but no data is currently available with which to quantify those changes.

Reference (Historic) and Current Conditions - Hillslope Erosion

Hillslope erosion occurs at low levels when bedrock is hard, sideslopes are shallow (less than
30%), and/or vegetative cover is dominant. Hillslope erosion increases as the sidelsopes
increase, when the bedrock is weak and crumbling, when vegetative cover is removed, or when
flowing water is routed onto hillsides where water does not ordinarily flow. Based on the SRI
map units for this area, '

Sixth field watersheds exhibiting dominantly "Slight to Moderate" hillslope erosion
potential include: 02: C,D,EJF,G,H,J,K,.L,M,P,Q,R,T. Note, however, thata band of soil
considered to have a Moderate/Severe erosion potential follows the course of Silver
Creek (sixth-fields 02J and 02K)

Sixth field watersheds displaying "Moderate/Severe” and "Severe" erosion potential
include: 02: B. L g .

Data Sources/Data Gaps and Assumptions - Road Conditions

Road Condition (Access and Travel Management, Phase II) Surveys were NOT conducted for
roads on federal lands prior to this watershed analysis; such surveys are expected to occur within
the next two years. Another source of information used on previous watershed analyses was a
“Sediment from Roads” model run by Tom Erkert, GIS Coordinator at the Forest Headquarters in
Vancouver. This information was also NOT available for this report.

Road information that IS available for this repérg is Vamlisting of flood damage sites from high
water events in 1994-96, and estimated costs to repair these sites to a similar standard as before.
On private land in the Kiona Creek WAU (02A and 02B), a road drainage assessment was
conducted for virtually all roads on land owned by the Murray Pacific Corporation (1995).
Reference (Historic) and Current Conditions - Road Conditions

Frosion and mass wasting associated with roads have been identified as a primary contributor

of both coarse and fine sediments above the natural (background) rate to streams in this fifth--— -~ -~

field watershed. Note that there is no historic equivalent for erosion or mass wasting from roads;
the natural processes of erosion continue, and all road-related sediment produced is additional to

the background rate.
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Approximately 477 miles of road currently exist on private and Federally administered land
within the watershed. There are 20 flood damage sites along the existing road system on Federal
land in the Middle Cowlitz watershed. These sites are illustrated in Map 10, and listed by 6th
field watershed in Chapter 6 - Management Recommendations. Repair costs are based on

estimates made during flood damage assessments following storm eveats. _ ... .

OTAL

¢ of hether they are oo Bedered Popea” b Uekssed T |
6th Field Rd. Density ] Road Crossings] Flood Damage
Watershed (mi./sq.mi.) ] of Streams (#) | # Sites/est.$'s
2 3.1 60 No Data
02A 2.9 114 No Data
02B 4.3 128 No Data
02C 2.9 20 0
02D 45 35 .- 3/$48072 |

0ZE 4.3 85 .~ NoData
02F 6.4 80 0
022G 54 113 0
02H 5.1 107 2/ $11,223
02] 39 113 3/ $62,813
02K 3.6 137 4/ $26,481
02L 2.1 45 0
02M 1.2 14 1/ $28,736
02P 2.4 39 2/ $62,733
02Q 3.9 95 1/ $12,900
02R 3.7 13 0
0T 4.9 4/ $94,566

s
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Aquatic Elements

Hydrology and Fisheries

Note: Within the following sections describing reference and current conditions, information
is presented in the form of chronological bullet statements. The order of these statements is
intended to illustrate change in condition over time.

Data Sources/Data Gaps for Water Quality and Channel Coﬁditions

Data sources include previous watershed analyses done on Forest Service land and private
timber company lands, stream surveys, water quality data collected by the Forest Service. -

Assumptions for Water Quality and Channel Conditions

Used best available data from the data sources above. No new data was collected for this
analysis.

Current habitat and channel conditions are assumed to have changed since stream surveys.
were conducted, due in part to the November 1995 and February 1996 floods.

Data collected for stream temperatures within this report vary from continuous gages and
max- min thermometers to instantaneous readings. Widths and depths included in this report are
mostly observational and not necessarily measured at bankfull.

Data Sources/Data Gaps for Peak Flow and Flooding

Flow data collected by USFS (Forest Service) and USGS (Geological Survey).” ARP
(Aggregate Recovery Percentage) and WAR (Water Available for Runoff) peak flow models
developed by the Forest Service and the State and were run in Jan 1996.

Assumptions for Peakflow and Flooding

Two methods for predicting peakflow sensitivity for the subwatersheds in this area are
utilized for this analysis. The first, entitled WAR or Water Available for Runoff is detailed in
the Washington State Watershed Analysis Handbook. - This method calculates predicted
increases in stream flow with changes in vegetative cover based on rainfall, tree size,
temperature, antecedent snow accumulation-and elevation. - For non-forested areas, including
rock outcrops and meadows, this model assumes rapid runoff and greater snow accumulation and
melt. Other specific assumptions the WAR model uses to compute the percent increase in flow:
The average elevation of the rain dominated zone is 1000 feet, rain on snow zone is 2400 feet,
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snow dominated zone is 3500, and highland zone is 4100 feet. It is observed that the transient
snow zone is more like 1500 to 3500 feet for this area. Therefore, WAR measurements are most
likely to be low.

The other method ARP (Aggregate Reécovery Percéntage) is detailed in the Gifford Pinchot

Cumulative Assessment Process Final Report. This method calculates a predicted hydrologic =~

recovery for a basin based on stand year of origin, species and site class assuming that a stand is
100% hydrologically recovered once it reaches an average diameter at breast height of 8 inches.
This method does not rely on rainfall, temperature or antecedent snow accumulation, The ARP
model uses the following specific assumptions: Productivity class of the rain dominated zone is
high and eco-class is CH. For the rain on snow zone the productivity class is moderate and eco-
class is CH. For the snow dominated zone the productivity class is moderate and eco-class is CF.
For the Highland zone the productivity class is low and eco-class is CF. For the non-forest land,
private land in the valley is assumed to be age 0; DNR grass/pole vegetation type is assumed to
be age 20; and DNR small tree is assumed to be age 50 and nonforest national forest land is
100% hydrologic recovery.

Neither model accounts for soil compaction resulting from such activities as road construction
and skid road use, or for the interception of subsurface flow and increased drainage density
caused by road construction. Thresholds for each model are noted below.

WAR - 10% or greater - possible downstream flood damage and scour to fish spawning
and rearing areas and stream channel degradation.

ARP - 70% or less - for seeing adverse effects including water quality and stream channel
degradation.

Regional flood frequency regression equations, including their explicit estimated of
confidence, provide a reasonable framework for evaluating the effects of forest harvest on
peakflows over basin scale areas. For the purpose of this analysis, it is assumed that the
regression equations predict flows under predominately hydrologically mature (pre-disturbed)
conditions. The equations were based on data collected under a variety of land uses and forest
patterns, including undisturbed, disturbed and mixed conditions. The effects of historically
changing forest characteristics on the regional regression equations can not be evaluated.

i nlad B RO Y S

It is assumed that the snow regression equation is derived from the measurements
representing hydrologically mature conditions. Snow measurements recorded by Cooperative
Snow Survey and the National Weather Service, are made under a variety of forest stands,
although the climatic and topographic conditions of most stations are unknown. The US Army
Corp of Engineers snow melt equation is thought to be appropriate for estimation of melt under
rain on snow conditions.
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Data Sources{Data Gaps for Riparian Condition and Wetlands

The source materials for riparian condition is very limited in scope, both historic and present.
The information contained in this document has been gathered from watershed analyses done on
Forest Service land and private timber company lands, stream surveys collected by the Forest
Service, and using Forest Service SMART, Aquarun, and IVEG databases. A formal riparian
inventory, including growth, age, species, and disturbance mechanism for riparian vegetation
needs to be done.

Assumptions for Riparian Condition and Wetlands
Forest structural stage was used to evaluate Large Woody -Debris (LWD) recruitment
potential on the IVEG data base. Delineation of riparian forests is quite rough in this data base;

most times the riparian area was not broken out from adjacent upland forests. Riparian tree
growth rates were based on professional judgement.

Recruitment potential is based on the following:

Structure Size ' Recruitment Potential

Non-forest Wetlands, Rock, Talus, Lakes No foreseeable contribution
Grass/Pole <9" diameter No contribution for many decades
Small Tree 9" to0 20.9" diameter Near term, 1 to 7 decades

Large Tree > 21" diameter Can currently contribute

Data Sources{Data Gaps for Aquatic Organism Distribution

Historical fishery and habitat information is scarce for the area. Data sources inctude
watershed analysis done on private lands, USFS Region 6 stream surveys, Washington
Department of Fish and Garne anadromous/resident surveys, and survey of Columbia River and
its Tributaries done for U. S. Department of Interior.

Assumptions for Aquatic Organism Distribution
Fish species and distribution coincides with actual survey, or historical sources; a large
amount of potential habitat and unknown populations may exist in the watershed. No field

collection, or validation was done for this analysis.

Spring chinook (Oncorhychus tshawytscha), coho (O .kisutch), and winter steelhead (0.

mykiss) are being reintroduced into the upper Cowlitz River and larger tributaries as mitigation =~ o

for Cowlitz Falls Dam. Table 3-21 indicates the available habitat based on the reintroduction
effort.
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Cowlitz River winter steelhead (O. mykiss) is a fish stock proposed for listing as “Threatened”
under the Endangered Species Act. As of this writing, the Upper Cowlitz watershed is being
considered for inclusion to the Lower Columbia Evolutionary Significant Unit management area
for steelhead. These fish or hatchery progeny of these fish are known to exist in the planning
area, and are being used for remtroductlon purposes

Reference (Historic) and Current Condmons Water Qualzty and Chamxe! Condzttons

Water Quality

Cowlitz River (2)
No data is available.

Kiona Creek (2A)

Dissolved Oxygen for Kiona Creek did not meet State Standards in 1994. Levels were below
threshold of 9.5 mg/l for Class AA waters. (Beak Consuitants Incorporated 1995, P 3- 13)

Temperature readings for Kiona Creek (ZA) exoeeded state standards in 1992, 1993 and 1994
being over threshold of 16 degrees C for Class AA waters and exceeding the 20 degree Celsius
threshold of being lethal to salmonid fish in 1994. Causes of increased temperature are related to
forest practices and agricultural land use. (Beak Consultants Incorporated, 1995, p.3-15 to 3-
22)

Peters Creek (2B)

Dissolved Oxygen for Oliver Creek (2B) did not meet State Standards in 1992, 1993 and
1994. Levels were below threshold of 9.5 mg/1 for Class AA waters. (Beak Consultants
Incorporated, 1995, p.3-13)

Temperature readings for Oliver Creek (2B) exceeded state standards of being over 16
degrees C for class AA waters and reached the 20 degree Celsius threshold of being lethal to
salmonid fish in 1992 and 1994. (Beak Consuitants Incorporated 1995 p 3- 15)

Temperature readmgs for Peters Creck (2B) exceeded state standards in 1992., 1993 and 1994 o

being lethal to salmonid fish in 1994. (Beak Consultants Incorporated, 1995, p.3-15)

Miller Creek (2C)
No data is available.
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Hampton Creek (2D)
No data is available.
Lake Creek (2E}

Watch Lake (2E) did not meet dissolved oxygen standards in 1994. Levels were below
threshold of 9.5 mg/t for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-79)

Watch Lake (2E) exceeded state temperature standards in 1994 being above 16 degrees
Celsius for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-81) The Watch Lake
outflow peak stream temperature approached lethal levels for salmonids as reported by EPA
(1986) exceeding 20 degrees Celsius.

Lake Creek (2E) exceeded state temperature standards in 1994, Maximum temperatures were
above the threshold of 16 degrees Celsius for Class AA waters. (Beak Consultants Incorporated,
1995, p.7-81)

Martin Creek (2F)

Martin Creek (2F) did not meet dissolved oxygen standards in 1994. Levels exceeded
threshold of 9.5 mg/1 for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-79)

North Fork Martin Creek (2F) exceeded state temperature standards in 1994 being above the
threshold of 16 degrees Celsius for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-
81)

Lower Lynx Creek (2G)

Lynx Creek did not meet dissolved oxygen standards in 1994. Levels were below threshold of
9.5 mg/l for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-79)

Lynx Creek (2G) exceeded state temperature standards in 1994 being above the threshold of
16 degrees Celsius for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-81)

Arsenic Creek (2G) did not meet dissolved oxygen standards in 1994. Levels were below
threshold of 9.5 mg/l for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-79)

Arsenic Creek (2G) exceeded state témpéréture standards in 1994 being above the threshold
of 16 degrees Celsius for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-81)

Upper Lynx Creek (2H)
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Lynx Creek (2H) exceeded state temperature standards in 1994 being above the threshold of
16 degrees Celsius for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-81)

Lawer Silver Creek (2] )

Iomomes e om ol
TTeE R R

Silver Creek (2J) did not méet dzssolved oxygen standards in 199¢ Levels were below B S

threshold of 9.5 mg/l for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-79)

Silver Creek (2J, 2K)) is identified as water quality limited f{;r temperature and is on the
Department of Ecology's section 303 (d) list as directed by the Clean Water Act.

Silver Creek (2J) exceeded state temperature standards in 1994 being above threshold of 16
degrees Celsius for Class AA waters. (Beak Consultants Incorporated, 1995, p.7-81)

Silver Creek (2J) water temperature data recorded by USFS found maximum temperatures to
exceed state water quality standards on 18 days in 1991, 69 days in 1992, 3 days in 1993, 0 days
in 1995 and 34 days in 1996. (Randle Ranger District, Lower Sﬁver Creek Temperature i
Monitoring, 1991-1996.)

Upper Silver Creek (2K)

Silver Creek (2J, 2K) is identified as water quality limited for temperature and is on the
Department of Ecology's section 303 (d) list as directed by the Clean Water Act.

Stream temperatures do not exceed state standards for Upper Silver Creek. Max temperatures
in 1995 and 1996 were 11.9 degrees C. (USDA Forest Service, Upper Silver Creek Temperature
Monitoring, 1995,1996.)

Surrey/Hopkins Creeks (2L)
No data is available.

East Fork Silver Creek (2M)
No data is available.

. Cunningham/Owens (2P)
No data is available. o

Siler Creek (2Q) =~

Water temperature data from 1996 in Siler Creek (2Q) found the stream to meet state
standards of not exceeding the threshold of 16 degrees Celsius. The maximum temperature
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reached 15.8 degrees Celsius on 3 different days during the summer. (Randle ranger District,
Siler Creek Water Quality Monitoring Data, 1996)

Herbicide spraying was done in the spring of 1978 near a Class IV stream that flows into Siler
Creek. No contamination was found in water samples.
Schooley Creek (2R)
No data is available. Ce

Willie Creek (2T)
No data is available.

Channel Condition

2
3 4 1 7 - 69 55
2B 2 7 3 . : z
2C 0 2 - 3 : E
2D 8 2 ; 7 7 :
2E 0 ! ; ; z :
: : 9 : ” ” 5.7
2G 0 4 - - ” T
2H 0 0 = ; . .
2 2 7 4 138 - {51 46
2K 0 5 4 - - T
2L 14 6 . r T .
2M 0 0 & = - N
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2P 4 0 2 30 136 5.8
2Q 4 5 4 36 49 3.7
2R 0 1 2 3 6 2.8
Totals 48 43 62 481 634

Cowlitz River: (02)

The entire reach is located in the Big Valley and is bordered by homes, farmlands, and =~
pastures.

The river from Kiona Creek to Cowlitz Falls has a substrate of silt and sand (Bryant 1949).

Many abandoned Cowlitz River channels are filled in and presently function as farmland or
pasture. It is likely that some of these channels were diked and filled in by the agricultural
community sometime in the late 1800's and early 1900's. In addition, the lower portion of Kiona
Creek is contained in one of the old abandoned Cowlitz River channels. (Murray Pacific, 1995, p.

7-16)
Kiona Creek: (02A)

The average width for Kiona is 12 feet, the average depth is 12 inches, the riparian cover is
arboreal, and the spawning grounds are excellent (USFS 1936).

The first mile of Kiona Creek flows Vtghkr'oagh'sﬁramp.y agré;__z a;__lc'i'tjh:c: cﬁahﬁe'l' is cmgééd witi

woody debris (Bryant 1949). : "

Portions of Kiona Creek (2A) and Dry Creek (2A) flow subsurface during summer months.
(Randle Ranger District, Stream Survey 1995, And Murray Pacific, 1995, p.2-5)

Parts of the lower reaches of Kiona have been diked and dredged in the past. (Randle Ran ger
District, Stream Surveys, 1995 And Murray Pacific Corporation, 1995, p 2-8)
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Aggradation of the stream channel has reduce the quality of the pool habitat in Kiona Creek
(Randle Ranger District, Stream Survey 1995).

Apparent widening of mountain channels types and alluvial fan channel types in Kiona Creek
is visible from aerial photos following debris flows and dam-break floods in 1939, 1966, 1974,
1988, 1990. (Murray Pacific, 1995, p. 7-14).

Low amounts of woody debris occur in Kiona Creek. Several factors probably attribute to this
such as: 1. Debris flows or dam-break floods that have scoured woody debris from within
streams, 2. Clearing riparian forests for the creation of pasture and farm land, 3. removal by
historical logging, 4. Loss of recruitment from timber harvest in of the riparian zone, 5. Natural
decay or attrition. (Murray Pacific, 1995, p.7-14)

For Kiona Creek (2A), lower gradient portions of the channel network, such as alluvial fans
and the Cowlitz floodplain have higher proportions of wood formed pools compared to the
steeper mountain channels. Part of this difference is attributable to the greater effectiveness of
wood in forming pools in channels containing smaller substrate (ie. Lower gradient floodplain
segments). In boulder and bedrock dominated monntam chanaels wood piays iesser roie in | the
formation of pools. Murray Pacific, 1995, P.7-16). :

Peters Creek: (02B)

The first mile of Peters Creek has been channelized and is contained within a deep ditch
where it flows along Peters Road and through pasture lands.

Parts of the lower reaches of Peters and Oliver Creeks have been diked and dredged in the
past. (Randle Ranger District, Stream Surveys, 1995 And Murray Pacific Corporation, 1995, p
2-8) _ ,

The confluence area of Oliver Creek is a large swamp and has no defined stream channel
(Randle Ranger District, Stream Survey 1995).

A three quarter mile reach of Oliver Creek flows subsurface during the summer months
(Randle Ranger District, Stream Survey 1995 and Murray Pacific, 1995, p.2-5).

A portion of Peters Creek flows subsurfaoe durmg the summer months (Murray Paczﬁc,
1995, p.2-5). ' i

Apparent widening of mountain channels types and' -alluvial fan charmel types‘in Oliver Creek
(2B) is visible from aerial photos following debris flows and dam-break floods in 1966 and1974.

(Murray Pacific, 1995, p. 7-14)
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Apparent widening of mountain channels types and alluvial fan channel types in Peters Creek
(2B) is visible from aerial photos following debris flows and dam-break floods in 1939, 1966,
1974, 1988, 1990. (Murray Pacific, 1995, p. 7-14)

Low amounts of woody debris occur in Peters and Oliver Creeks. Several factors probably

attribute to this such as: 1. Debris flows or dam-break floods that have scoured woody: debris %2700

from within streams, 2. Clearing riparian forests for the creation of pasture and farm land, 3.
removal by historical logging, 4. Loss of recruitment from timber harvest in of the riparian zone,
5. Natural decay or attrition. (Murray Pacific, 1995, p.7-14)

For Oliver and Peters Creeks, lower gradient portions of the channel network, such as alluvial
fans and the Cowlitz floodplain have higher proportions of wood formed pools compared to the
steeper mountain channels. Part of this difference is attributable to the greater effectiveness of
wood in forming pools in channels containing smaller substrate (ie. Lower gradient floodplain
segments). In boulder and bedrock dominated mountain channels, wood plays lesser role in the
formation of pools Murray Pacific, 1995, P.7-16).

leler Creek. (02C)

Miller Creek is 14 feet wide and has a flow of 30 c.f.s. and a water temperature of 51° F
(Bryant 1949).

Miller Creek has been channelized and is contained within a "concrete bed" for a quarter mile
(Randle Ranger District, Stream Survey 1995).

Miller Creek is polluted with sewage and garbage from the town of Randle (Bryant 1949,
Randle Ranger District, Stream Survey 1995).

Hampton Creek: (02D)
Channelization of the lower reach of Hampton Creek has taken place.

Portion of reach 1 of Hampton Creek has aggraded to the point where there is no Iongcr a
defined channel. Thls section of stream flows subsurface dunng summer months FRTAM TR

Lake C reek {ZE )
Watch Lake: Timber around the lake has been harvested, little to no buffer was left.

Lower Lynx Creek: (02G)
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Seventy-three percent of 02G is in grass/pole seral stage, this accounts for the lack of Large
Woody Debris (LWD) in the stream channel.

Portion of Lynx Creek flows subsurface during the summer months (Randle Ranger District,
Stream Survey 1987).

Upper Lynx Creek (02H)

Eighty-two percent of 02H is in grass/pole seral stage, this accounts for the lack of Large
Woody Debris (LWD) in the stream channel.

Lower Silver Creek: (02])

The average channel width is 30 feet, an average depth of 16 inches, riparian cover is arboreal
(USFS 1936).

It is 19 feet wide, has a flow of 30 c.f.s., and water temperature of 56° F (Bryant 1949).

Resting pools are numerous throughout the strearn, 18 pooés/mﬁe reach 1 43 pools/mxle -
reach 2, and 27 pools/mile - reach 3 (Bryant 1949).

There is dense growth of alder, maple, and brush along the margins of the stream, affording
adequate shade and protection for fish (Bryant 1949).

There is anadromous habitat for the first 2.7 miles of stream (Bryant 1949).
Good spawning gravel is available during periods of high flow (Bryant 1949).

The average stream width is 50 feet and the estimated flow is 125 c.f:s. The stream bed is
composed primarily of large rock and rubble, but some good spawning gravel is available in the
lower one-half mile (Meekin 1962).

Reach 1 was reshaped (channelized) during the summer/fail of 1996. During the
channelization process all wood was removed, the channel was straighten, the substrate was
leveled, and rip-rap was set in place along the banks..

Water temperature in Silver Creek has been hitting higher levels since 1989 when it was
measured at 53.6° F, in 1996 it hit 67° F. The highest measured to date is 69.4° F, measured in
1992 (Randle Ranger District, Stream Survey 1996). - e

All reaches have a lack of pool habitat and large woody debris (LWD) (Randle Ranger
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District, Stream Survey 1996).

The lower one mile of stream channel is void of shade or hiding habitat (Randle Ranger
District, Stream Survey 1996).

Due to aggradation of the stream at the reported anadromous barrier (Bryant) the heightisno -
longer restricting passage and another 2.8 miles of Silver Creek and 5.3 miles of Lynx Creek is
now available as anadromous habitat (Randle Ranger District, Stream Survey, 1996).

Upper Silver Creek (02K)

See Lower Silver Creek.

East Fork Silver Creek: (02M)

No data
Surrey/Hopkins Creeks: (O2L)

No data
Cunningham{Owens Creeks: (02P)
Large amounts of sediment and woody debris were washed down Owens Creek during flood
of February 1996. This sediment filled in the existing chanrel and a new channel was formed. - -
The sediment has raised the lower section of pasture (~3 acres) by approximately three feet.

The lower reach of Cunningham Creek was channelized after the February 1996 flood.

Lone Tree Lake: Timber around the lake had been harvested and the buffer has substained
wind damage is non-effective as shade or cover.

Siler Creek: (020)

Siler Creek flows through a swampy section in the first mile above the mouth where ithas .o wioioran
little current, no good pools or riffles, and a mud bottom. - The water temperature is 50° F.-The- im0

next one one-half mile has a few pools and spawning area sufficient for at least 200 pairs of
salmon (Bryant 1949).

Siler Creek is 25 feet wide and flows through a swémpy section in the first mile above the
mouth. It has little current, no pools or riffles and the bottom is composed of silt and mud
(Birtchet 1963). _
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Lowest reaches of Siler Creek have cattle grazing influence (Randle Ranger District, Stream
Survey 1995).

Overall, Siler Creek has poor pool habitat, poor to moderate spawning gravel , and a lack of
LWD (Randle Ranger District, Stream Survey 1995).

For Squire Creek, the substrate is made up of sand (70%) and small gravel. Pools occur
every 20 to 50 feet with flow in between consisting of shallow riffles (Randle Ranger District,
Stream Survey 1987).

Gibbs Lake is located in a pasture on private land and ground water floods the lake every year.

Schooley Creek: (02R)

The culvert at Skinner Road on Schooley Creek has a three foot jump and a six percent
gradient and thus forms migration barrier (Randle Ranger District, Stream Survey 1983).

There is some cattle grazing around the confluence of Schooley Creek and Cowlitz River. .. _ ..
Willie Creek (27)

No data for this 6th field watershed.

Reference (Historic) and Current Conditions - Peak Flow and F looding
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“High
11.3 34 High
9.0 71 Moderate
9 59 High
22.1 89 Moderate
~ 8.0 %0  Low
212 84 High
Cagr "84 | Moderate |
27.7 82 High
11.2 66 High

All Mature Conditions. See Appendix A for complete WAR values.

Note: (1) Transient snow zone=1500 ft to 3500 ft. (2) Comparing Current Conditions over

Peakflow Rating Definitions for table 3-18 (above):

High Peakflow Rating Concern: All 6th field watersheds with a high predicted potential
for adverse peakflow effects are also experiencing a “High Concem”™ in many reaches
along the mainstem stream of that watershed. These subwatersheds should be further
investigated and management activities carefully scrutinized for potential degradation

before further disturbance is allowed.

Moderate Peakflow Rating Concern: All 6th field watersheds with a’ moderate
predicted potential for adverse peakfows effects have stream reaches expenencmg some
degradation, but to a lesser degree than above, or for more natural reasons. These
watersheds should also receive some further mvesngation before mtroducmg new

disturbances.

Low Peakflow Rating Concern: The 6th field watersheds with a Jow predicted potential
for adverse peakflow effects has a few to some reaches experiencing streambank
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instability, pool, LWD, width to depth ratio problems that could be connected to upstream
adverse effects. Further analysis is warranted.

1 Not yet available Feb 1996 100+
2 89,300 1978 a5
5 ) el
4 66,300 1991 >
5 52,800 1974 T

About the Cowlitz River: "...there's been three big floods: There's been a lot of little onesbut

three big ones. One in '96 (1896), and one in 1906 and then the '33... my folks...moved up on the
higher ground after the '96 flood." And, "In the flood of 1906 some of them were drowned
(regarding cattle lost in the flood). Right in the barn. '96 (1896) some were drowned and I don't
know how many.” And, "Well, the water got up there, got into the house to where they run a
canoe in to the house to get the people that was upstairs, when they finally took a notion to get
out of there...down across that prairie - there's quite a stretch of open ground there, you know -
and they said the whitecaps were rolling on that water down there (describing the 1906 flood)."
And, "There were a lot if little ones, but the '33 was the grandaddy.” From Ralph Moorcroft,
oral history interview by M. Hardy & J. Garoutte, 1983.

n . hardest blow was the flood of November 10, 1896 when nearly all the stock in the valley
was drowned and the hay and vegetables spoiled. This was the first flood the whites had
witnessed and they were not prepared. At Nesike (sic - now under Riffe Lake) and entire family,
excepting the man...was drowned." From William Sethe, former District Ranger at Packwood,

1938.

Under existing condition, peakflow problems exist in Kiona Creek and to a lesser degree
Peters Creek 6th fields. (Murray Pacific, 1995, p.6-6) ..

The hydraulic assessment on Kiona Creek watershed (02A) indicated that high flow eventsare

not the cause of major channel changes, but rather it is the debris avalanches, debris flows dam
break floods, local slumps, etc that are associated with periods of high runoff in conjunction with
degraded riparian functions (loss of root strength, loss of large woody debris recruitment and in
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stream roughness loss of over bank resistance to debris flows/dambreak floods through the -
removal of streamside trees) along many unconstrained reaches. (Murray Pacific, 1995, 6-12)

Reference (Historic) and Current Conditions - Riparian Condition and Wetlands

=1t is assumeéd that riparian corridors in the Middle Cowlitz watershed had the following forest

size-class ratios by Forest Zone during the period (pre - 1880). This was based mostly on
professional judgement, relying on fire history and existing data.

Forest Zone Large Tree Small Tree Grass/Pole
Western Hemlock BO% . ... .. . _10% = 10%
Silver Fir 60% 20% 20%

Predicting the historic spatial arrangement of forest size classes in riparian reserves would be
tenuous at best. Riparian structural class is based on a number of factors inciuding, forest health,
valley form, disturbance patterns, tree species, windthrow, and channel migration among others.

Therefore, any activity involving vegetation manipulation, adjustments to.riparian widths, or .. ... o

other projects proposed within riparian reserves should be done through an interdisciplinary, site
specific analysis.

Table 3-20 shows a comparative ratio between subwatersheds of forest structural class
currently existing in riparian reserves. Riparian condition for each sub-watershed was evaluated
and summarized below. Since the last stand replacement fire was in the mid 1800's grass/pole
structure occurring in sub-watersheds is a result or combination of timber harvest, mass wasting,
or areas of natural non-forest. Also see the following maps: Forest Stand Structure (Map #3)
and Habitat Fragmentation (Map #5).

Cowlitz 2 | 6 |

Kiona 02A 69 697 | 59 f 41 | 0 0
Peters 028 43 667 55 . 14 30 1
Miller 02C 13 457 51 21 26 1
Hampton 02D 17 342 8 12 77 3
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Lake 0E | 31 132 9 5
Martin 02F 22 475 82 18 0 0
Lynx/Lower 02G 37 1261 73 16 11 0
Lynx/Upper 02H 34 934 82 3 15 0
Silver/Lower 02) 51 2501 48 11 38 3
Silver/Upper 02K 60 1633 41 11 44 5
Hopkins 02L 69 1704 10 29 45 16
E. Fork Silver | 02M 19 . P 728 P21 o 16 53 110
Owens 02p 36 731 15 35 49 2
Siler 02Q 49 1775 31 28 39 2
Schooley 02R 6 92 32 12 56 0
Willie 02T 15 599 52 43 1

Cowlitz River (02, 02D, 02L, 02P)

The entire reach is located in the Big Bottom Valley and is bordered by homes, farmlands, and

pastures.

The first mile of Kiona Creek flows through swampy area and the channel is clogged with
woody debris (Bryant 1949). S

The riparian corridor is primarily early seral. -

There are approximately 3.0 miles of roads within the riparian zone.

Kiona Creek (02A)

Oliver Creek (024)
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The first mile of Oliver Creek is a marsh/wetland and the dominant vegetation is grass/forb.
‘The remaining riparian corridor is in early seral.

Peters Creek (02B) -+ v o s vonn s - i et e e

The vegetation type in the first mile is grass/forb where it flows through pastureg‘farmfand
Peters Road parallels Peters Creek for about half mile.

The next mile of Peters Creek is bordered on the east by second growth tzmber and on the

west by private homes. The remaining corridor is in early seral. = - el

Miller Creek (02C)

The riparian setting for Miller Creek in the first mile is residental, the town of Randle.

The remaining riparian corridor is fragmerited and is dominated by mid and early seral stages. .~~~ -~

Hampton Creek (02D)
The riparian vegetation for the first mile of Hampton Creek is grass/forb, pasture.

Silverbrook Road is within the riparian zone for approximately one mile. The remaining
riparian corridor is continuous mid seral. '

Lake Creek (02E)
Riparian connectivity is continuous early seral to the headwall.
Martin Creek (02F)

Riparian connectivity is continuous early seral to its source.

LynxCreek (02G, 02H) S S T D

The riparian corridor is highly fragmented late seral in the first mile with the remaining
corridor in early seral. There are five road crossing {culverts) on Lynx Creek.

Silver Creek (02J, 02K)

The riparian corridor is continuous late seral to reach S-6 with the exception of the first mile
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which is industial/residental. The riparian corridor from reach S-6 to its source is fragmented
late/early seral.

Sethe Creek (02L)
The riparian corridor for Sethe Creek is early seral, pasture.

Hopkins and Surry Creek from the forest boundary have continuous riparian corridors of mid /
late seral. In the alluvial fan the riparian corridor is early seral, pasture.

East Fork Silver Creek (02M)
The riparian corridor for East Fork is continuous late seral and has one road crossing.
Siler Creek (020Q)

Riparian conditions in general in Siler Creek are grass/pole to small tree size to the Forest
boundary. The remaining corridor is fragmented latefearly seral.. . ... - - - o S

Squire Creek (02Q)
The adjacent vegetation is dominated by old growth douglas fir, western hemlock, and
western red cedar, with dense riparian vegetation of devils club, salmonberry, vine maple, and

colts foot. The channel is 80 to 100% shaded (Randle Ranger District Stream Survey 1987).

Forest Road #2305 is within the riparian buffer of Squire Creek for approximately three
quarters of a mile.

Schoéllé;)"Creek'(rt‘i'ék)_ -

The riparian vegetation from the confluence with the Cowlitz River to Skinner Road consists
of hardwood, grass/forb (pasture) and from Skinner Road to the headwall, old growth douglas fir
(Randle Ranger District, Stream Survey 1986).

Watch Lake (02E)
The habitat surrounding Watch Lake is mostly eatly seral, the north shore is non-forest.

' Lone Tree Lake (02P)

The habitat surrounding Lone Tree Lake is early seral. A small buffer was left after timber
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harvest, however, it has sustained wind damage and is not as effective in providing shade.

Gibbs Lake (020Q)

The habitat surrounding Gibbs Lake is marshland/pasture.
. . . S N o mv-.f . ;«;_- 7,{{’_ =

Cowlitz R, 02,02D, 021, NA 24.7 24.7 No Data No Data
02P
Kiona 02A 100.4 8.0 9.3 H 2
Peters 0B “NA T 10 22 L 30 3
Oliver 1.5 2.2
Miller 0z2C 102.8 0.5 14 26 2
Hampion 02D 103.0 No Data 0.7 77 4
Lake 02E NA 0.25 0.25 9 6
Martin 02F NA NA 0.25 0 4
Lynx/Lower | 02G NA 44 44 11 10
Lynx/Upper | 02H NA No Data 0.6 15 -6
SilverfLower | 02 105.6 55 8.3 38 13
Silver/Upper | 02K NA NA 25 44 8
Hopkins 02L 111 NA Ne Data 45 6
Sethe 108.8 No Data No Data
Sun‘e_y 106.0 ,____hi:o,_Da_ta,, . No Data .
E. Fork 02M NA 025 - - (b 53 3
Silver e .
Owens 02p 1131 NA 1.1 49 2
Cunningham 112.3 ONAY ~1.3 SRATRTS
Siler 02Q 99.9 2.7 1.7 39 10
Squire 1.0
Schooley 2R 97.9 NA 14 56 1
3-56



Middle Cowlitz Watershed Analysis Chapter 3: Historic and Current Conditions

Willie o0zr NA NA No Data 43 4

Reference (Historic) and Current Conditions - Aquatic Organism Distribution
Cowlitz River: (02, 02D, 021, 02P)
Spring and fall chinook (Oncorhychus tshawytscha), cobo (O. kisutch), steelhead (O. mykiss)
and coastal cutthroat (0. clarki), rainbow trout (O. mykiss), German brown trout (Salmo trutta),
mountain whitefish (Prosopium williamsoni), and less recreational species (ie sculpin) are known

to inhabit this section of the Cowlitz River (Bryant 1949, Washington Department of Fisheries
and Game 1959, Randle Ranger District Snorkel Surveys). . ,

Currently, spring chinook, coho, and steelhead are bemg rexntroduced into the upper Cowlitz
River system.

Kiona Creek: (02A)
Kiona Creek has a total of 8.0 miles of fishable habitat (USFS 1936).

Historically coho used approximately 7 miles and steelhead used appmx:mately 8.2 miles of
Kiona Creek (Murray Pacific 1995). o

Native populations of cutthroat and rainbow trout exist in Kiona Creek (USFS 1936).

Currently coho and steelhead fry are being released into Kiona Creek as part of the salmon
reintroduction effort.

Oliver Creek: (02A)
Historically coho and steelhead used approximately 1.5 miles of Oliver Creek (Bryantm1949).
At the present there has been no effort to re-introduce anadromous species into Oliver Creek.

There is a small population of rainbow trout in this stream (Randle Ranger District, Stream
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Survey 1995).
Peters Creek: (02B)

Historically Peters Creek had a anadromous run of coho and steeihead from the mouth to the
~carrent crossing on U.S. Highway 12 (Murray Pacific 1995).

Peters Creek has a small population of cutthroat trout and rainbow trout.

Miller Creek: (02C}
Coho and steelhead used the first half mile of stream for spawning and rearing (Bryant 1949).
At present there is no effort to re-introduce anadromous species into__Millgr Creek.

There is a small population of rainbow trout using the first 1.5 miles of Miller Creek (Randle
ranger District, Stream Survey 1995).

Hampton Creek: (02D}
A small population of cutthroat trout exist in Hampton Creek.
Lake Creek (02E}
Lake Creek is the outlet stream from Watch Lake and flows into Silver Creek..
Resident populations of rainbow and west slope cutthroat trout exist in Lake Creek.
Martin Creek (02F)
No known populations of fish.

Lynx Creek (OEG 2H)

Lynx Creek in the past did not have a run of anadromous fish. However, thc anadromons R

barrier identified by Bryant (1949) no longer exists (Randle Ranger District Stream Survey

1996). The new identified barrier is now upstream from the confluence of Lynx Creek. Thishas

opened up 5.3 miles of potential anadromous habitat.

There is a healthy population of rainbow trout in Lynx Creek (Randle Ranger District, Stream
Survey 1987).
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Silver Creek (027, 02K)

Washington State stocking records state that eastern brook trout (Salvelinus fontinalis) and
rainbow trout were stocked in Silver Creek (USFS 1940).

Silver Creek has usable anadromous (coho, steelhead) habitat for the first 2.7 miles (Bryant
1949).

Coho fingerlings are numerous in the lower two miles and a small steelhead run also exists
(Bryant 1949).

The lower 1/3 mile of Silver Creek is of value for spawning and some rearing. Silver Creek
above Silverbrook Park (Mary Kiona Park) has some spawning habitat and abundant rearing
habitat for steelhead and spring chinook (Easterbrooks 1980).

As part of the anadromous reintroduction effort Silver Creek has received coho, chinook, and
steelhead fry.

The Iower reaches of Silver Creek have resident poﬁmlations of rainbow trout and mountain
white fish and the upper reaches have resident population of west slope cutthroat (Randle Ranger
District, Stream Survey 1996).

Bryant (1949) reported the anadromous barrier at RM 2.7. Due to aggradation of the stream
channel, the height of the barrier has dropped from 20 feet to 7 feet. This chute/fall is no longer
considered a barrier to steelhead and an additional 2.8 miles of stream has been opened for
anadromous habitat (Randle Ranger District, Stream Survey 1996).

East Fork Silver Creek: (02])

The East Fork enters Silver Creek below impassable falls, a few salmon are reported using the
first quarter mile (Bryant 1949).

There is a small population of rainbow trout in East Fork Silver Creek (Randle Ranger
District Electroshocking data 1987).

Hopkins Creek: (02L)

Hopkins Creek above Purcell slough has a flow of about 3 c.f.s. and reported to supporta
small run of coho (Bryant 1949).

Sethe Creek: (02L)
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It is of little value to salmon (Birtchet 1963).

Owens Creek: (02P)

Is an intermittent stream of little or no value to salmon (Bryant 1949). .. .

Owens Creek has a small population of cutthroat trout (Randle Ranger District,
Electroshocking data 1987). i

Cun{zinghqm Creek: (02P)
Is an intermittent stream of little or no value to salmon (Bryant 1949).

Cunningham Creek has a small population of cutthroat trout (Randle Ranger District,
Electroshocking data 1987).

Si_ler_ Creek: (020Q)

Flows through a swampy section in the first mile above the mouth where it has little current,
no good pools or riffles, and a mud bottom. The water temperature is 50° F. The next one, one-
half mile has a few pools and spawning area sufficient for at least 200 pairs of salmon (Bryant
1949).

The anadromous barrier is located 2.6 miles above the mouth, two falls 12 and 22 feet in
height (Bryant 1949)

Squire Creek: (02Q)
It is of little value to salmon although a few coho spawn near its mouth (Bryant 1949).

Small sized cutthroat trout were found throughout the entire surveyed section of the creek, to
just above Forest Road #2305 (Randle Ranger District, Stream Survey 1987).

Schooley Creek: (02R)

It is of little value to salmon although a few coho spawn near its mouth (Bryant 1949).

Schooley Creek has a smalil populatibn 6f chtthroat trout (Randle Ranger District Stream
Survey, 1987).
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Watch Lake: (02E)

Stocked with Montana black spot cutthroat fry (west slope cutthroat) in 1933 by the USFS
and eastern brook trout were stocked the same year by Washington State (USFS stocking records
covering 1921 - 1953).

Watch Lake has been stocked with a variety of fish over the last 60 years. The main species
have been rainbow (1940 - 1952) and cutthroat (1958 - 1994). The lake is stocked every three

years.

Gibbs Lake: (020)

Rainbow trout and small mouth bass (Micropterus dolomieni) inhabit the lake.

Lone Tree Lake: (02P)

Lone Tree Lake was stocked with cutthroat trout in 1957 (Wolcott 1973 p - 231). The timber
around the lake was harvested and a small buffer was left. Wind storms have destroyed most of

the buffer.

Cowlitz River

02, 02D, 02L,

All reaches Includes spawning
02p index area.
Kiona Creek 02A Mouth to barrierat | Mouthto RM 8.2 | Anadromous
RM 6.9 spawning and

rearing habitat
above first mile.
coho, steelhead, and
rainbow

Peters Creek 02B Assumed no use Mouth to RM 3.3 | Stream has been

. Mouth to barrierat | Mouth to RM 1.9 | channelized from
eek
Otiver Cr RM 15 mouth to U.S,

Highway.12. coho,
steelhead, and

rainbow

3-61



Middle Cowlitz Watershed Analysis

Chapter 3: Historic and Current Conditions

Table 3-22: Fish Distribution within Middle Coy
Miller Creek 02C To barrier at RM Mouth to RM1.4 | Stream has been
. 05 , . e e pchaonelized . o}
idne o ,'}’7"_12__: ™ RS ¥ Saae, T dET e CATTREE LAY T aiidﬁassakwncféte g
bed for 14 mile.
Coho, steelhead,
and rainbow
Hampton Creek | 02D Assumed no use Mouth to RM0.6 | Stream has been
channelized from
mouth to
Silverbrook Rd.
Rainbow
Lake Creek 02E No use Mouth to RM0.2 | Clear~cut both side
of stream entire
_ | length, rainbow, |
Martin Creek 02F No use Assume use at Clear-cut both side
confluence of stream entire
fength, rainbow
Lynx Creek 02G, 0ZH No use Mouth to RMS5.3 | Clear-cut both sides
of stream entire
o o length, rainbow
Silver Creek 02}, 02K Mouth to RM5.5, Mouth to RM The first mile has
new barrier location § 12.5 been channelized,
due to aggradation chinook, coho,
of siream changel . _ steethead, rainbow,
west slope cutthroat
Surrey Creek 02L Assumed no use Unknown
Hopkins Creek
Sethe Creek
East Fork Silver | 02M - - Mouth to RM0.25 | MouthtoRM = j Steepgradient, ¢ = =
TR (}75 B | stéélﬁééd;"'raiﬁbdﬁ"““ T
{ :;mningham 2P Assumed nousein | Confluence to RM Habitat area is on
Creek either stream 1 private lands,
Owens Creek - -| Confluence to RM | cufthroat
1
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S Mouth to RM 3.8 Mouth to E.S. First mile is
Squire Creek Confluence area Road #55 pasture/farmland,
" | Mouth to culvert ~ | cutthroat
on FS Road - '
#2305
Schooley Creek | O2R Confluence area Confluence to cutthroat
F.S. boundary
Willie Creek 02T Nouse -~ = No use Clear-cut both sides
| of stream, entire
length
Watch Lake 02E No use Stocked in 1933 | Clear-cut full
section, eastern
brook, Montana
black spot®,
raigbow .. . .
Lone Tree Lake | 02Q No use Stocked in 1957 Clear-cut, mo buffer,
cutthroat
Gibbs Lake 02Q No use Planted Located in pasture,
rainbow, small
mouth brass
Social Elements

Past Homan Uses

Data Sources/Data Gaps

Information on past human use of the analysis area was obtained from reference material on
file with the Heritage Program, Gifford Pinchot National Forest. Descriptions of prehistoric
human use are based on published interpretations of archaeological data from sites within the
Middle Cowlitz study area, but necessarily draw upon studies developed for other sitesinthe
entire upper Cowlitz River watershed. The characterization of regional frends is based upon
temporal and spatial models of prehistoric land use in the Cascades described by Burichard
(1990) and Ellis et al. (1991). T e e e e

Much of the data on Taitnapam culture comes from interviews with local native people
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conducted by University of Washington anthropologist Melville Jacobs in 1927. Supplemental
ethnographic data includes taped interviews with Mary Kiona (ca. 1870-1970), a former resident
of Indian Trust land within the analysis area. Data on historic non-native use comes from a
variety of archival source material also on file with the Heritage Program, including diary
excerpts, published articles, transcripts of oral history interviews, and several atlases

‘summarizing Forest Service management activities, including grazing permit administration....: - ... ...

Historic Conditions - Prehistoric Land Use Pdttems

(Early Prehistoric Period: ca. 7,000 to 3,500 years ago)

Archaeological evidence from sites in the upper Cowlitz watershed suggest that initial human
use of the area began around 7,000 years ago, Early residents of the area likely employed
foraging subsistence strategies that required frequent shifts in residence and a broad-based
economy. During the initial period of human occupation, hunting and gathering would have
involved daily forays from camp to obtain food on an “encounter basis”. Little use was made of
storage technology. As resources close to camps were exhausted, camp locations were moved.
Some subsistence activities were probably planned around Jocally abundant resources.
Archaeological data from the upper Cowlitz area have provided little information regarding
social or political organization, beliefs, cultural affiliation, or the structure of the settlement
system.

Faunal remains from Early Period occupations within the analysis area indicate that deer and
salmonids were probably the most important sources of food to early peoples. Some researchers
(Ellis et al. 1991) have suggested that prior to 4,500 years ago the Cowlitz River flowed at a
lower level. Anadromous fish runs may have been impeded by falls lower on the river. As
annual precipitation increased, river levels rose, allowing salmon and steelhead to reach the
upper Cowlitz and Cispus watersheds. The presence of salmonid remains in several Barly Period
occupations dating from 7,000 to 5,000 years ago may negate this theory. Elk, mountain sheep,
snowshoe hare, mountain beaver, and grouse were also hunted or caught during this time period.
Archaeobotanical remains from the Koapk site at Cowlitz Falls, and Layser Cave, south of the
analysis area, suggest that elderberries and hazelnuts were gathered locally, and huckleberries
were also collected by Early Period people. Samples from Layser Cave suggest higher
frequencies of xeric flora, such as oak, existed during this penod a trend also apparent in the -
results of local poilen stud:es (Barnosky 1981) : :

Early period people engaged in trade th‘h groups from outside the area. Exotic materials
found within the area include clamshell and Olivella beads, indicating a trade network with
coastal groups. Obsidian stone from Oregon sources suggests a southern network of exchange
that may have involved contact with lower Cowlitz River, Columbia River, or Portland Basin
groups. The distribution of toolstone materials in local archaeological sites indicates that local
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bands - groups living within the analysis area - ranged as far east as the crest of the Cascade
Range during annual subsistence forays.

(Abandonment: ca. 3,500 to 1,500 years ago)

Initial human use of the Middle Cowlitz area appears to haye ended abruptly with the onset of
Mount St. Helens’ Smith Creek Eruptive Phase 3,900 to 3,500 years ago. Lewarch and Benson
(1991) suggest that the intensity of vulcanism, including the largest tephra eruptions in the history
of the volcano, may have been the initial cause of human abandonment. Environmental degradation
resulting from Smith Creek phase eruptions may have included tree defoliation, burial of herb and
shrub layer flora by a meter thick deposit of pumice, and intensive sediment loading in streams and
rivers (McClure 1992). Effects to the subsistence resources of the native human population were
undoubtedly devastating. The sequence of radiocarbon dates for the upper Cowlitz basin shows a
hiatus in occupation that lasted for nearly 2,000 years.

In reevaluating potential casual mechanisms which may underlie the hiatus, Kenneth Reid
(1993) suggests that we consider the cooling effects of neoglaciation, documented between 3,700

and 2,000 BP (1950 BC to 50 BC). A temporal correlation between glaciation recordsand ..o

vulcanism was noted by Loren Davis, in his recent assessment of vulcanism and culture change
in southern Washington (Davis 1995). Davis acknowledges that direct effects of the Mount St.
Helens eruptions were more extensive proximal to the volcano, but hypothesizes that more
lasting and widespread indirect effects may have resulted from atmospheric loading of sulfuric
aerosols during eruptive events.

The Middle Cowlitz analysis area may have been more hard-hit by the eruptions than were
other portions of the upper Cowlitz watershed. Tephra studies by Mullineaux (198 1) and others
demonstrate that this area was within the zone of thickest tephra deposition, directly downwind
from the eruption. Archaeological sites near Packwood, to the east, and near Morton, to the west,
lack the deposits of the Smith Creek (set Y) pumice so common in soil profiles near Randle.

One of the sites near Morton produced a radiocarbon date of 2,240 years BP (300 BC),
suggesting these areas were recolonized by people somewhat earlier than the sites within the

analysis area.

(Late Prehistoric Period: ca. 1,500 to 150 years ago}

By about AD 450 people were reoccupying the same sites used by Early Period inhabitants,as

well as establishing camps and settlements in new locations. Presumably, these people utilizeda
subsistence strategy quite different than their predecessors. A regional shift toward increased
sedentism occurred between 5,000 and 2,500 years ago (Burtchard 1990). Groups that =
reoccupied the area about 1,500 years ago are thought to have used a strategy incorporating
logistically-organized collection, processing, and storage of key resources. These developments
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may have given rise to the development of semi-permanent winter villages not unlike those used
by native groups in the historic period.

Excavations at the Judd Peak Site (451LE222) provide the most extensive data on late

prehistoric occupation within the analysis area. The. weli»presewed faunal remains from this-site- - - — - - -

provide an inventory (Table 3-23) of some of the animal species present in the general area ca.
AD 750 to AD 1690. Faunal remains from the Koapk site (45LE209) at Cowlitz Falls, just
outside the analysis area, indicate Canis sp. (coyote, wolf, or dog) and Lynx cf. rufa were also
present in the area during this time period (Ellis et al. 1991). Archacobotanical studies at Koapk
suggest that plant communities in the Cowlitz River during this period were reasonably similar to
the modern native vegetation, as Douglas-fir, western red cedar, red alder, salal, and Oregon
grape are represented in samples of charcoal, seeds and tissue.
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Onchorhychus kisutch Coho Salmon v a
Dendrasgopus obscurus Blue Grouse 4 a
Aliaeetus or Aquila Eagle 0 v
Bubo cf. virginianus Great Horned Owl a v
Corvus corax Raven O v
Ardea herodias Great Blue Heron 0 v
Scapanas cf. orarius Coast Mole o v
Tamias sp. Chipmunk o - A
- cf. Tamiasciurus " Douglas” Squirrel a v
[douglasii]
Glaucomys sp. [sabrinus]  Northemn Flying Squirrel O 4
cf. Citellus [saneatus] golden-mantled ground O v
squirrel
Neotoma cinerea Bushy-tailed Wood Rat O v
Thomomys talpoides - Northern Pocket Gopher - 00 - v
Microtus sp. [4 possible Vole P IR A
species] - ' S
Castor canadensis Beaver 0
Ondrata zibethicas Muskrat v (]
Aplodontia rufa Mountain Beaver a v
Lepus cf. americanus Snowshoe hare 4 0
Ursus cf. americanus Black Bear O v
Procyon lotor Raccoon v O
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Martes cf. caurina Western Marten Q v
cf. Lutra canadensis River Otter O v
Felis concolor Mountzain Lion [ v
Cervus canadensis Wapiti or Elk 4 0
Odocoileus sp. {hemionus]  Black-tailed Deer v ;]
Ovis cf. canadensis Mountain Sheep k4 0

Throughout the Northwest, prehistoric populations peaked during this time period. Burtchard
(1990) suggests that the density of human populations was reaching environmental carrying
capacity. Possible responses were greater emphasis on the collection of more “marginal”
resources - those requiring greater energy expenditure for return. Late Period-people appear to- -~ -
have exploited a greater variety of environments than had the earlier culture. '

The Taitnapam

During the 19th century the Middle Cowlitz study area lay within the territory of the

Taitnapam, or Upper Cowlitz, Indians. These people spoke Northern -Sahaptin, a language - ==oe =7z

shared with several groups living east of the Cascade Range. Settlements were scattered along
the Cowlitz River and larger tributaries between Mossyrock and Packwood. The total population
of Taitnapam circa 1840 was estimated at 350 (Ray 1974) but may have been as high as 1000
before epidemic diseases swept through the area at the onset of the historic period (Ellis et al.

1991).

Individual settlements were the basis of band organization. . Village/band populations varied
in size from 20 to 75 people. Settlements were comprised of one or more large cedar wood
gable-roof houses occupied by multiple family groups. Within the analysis area, settlements
were said to have existed at the mouth of Kiona Creek (ce ‘g k) and along Siler Creek (taita ) -
(Anderson 1939). Using the average estimated populations of settlements prior to the effects of
disease, the inferred protohistoric resident population of the Middle Cowlitz analysis area may
have been between 50 and 75 individuals. The Cowlitz-Yakima Trail connected these
settlements with other Taitnapam communities to the west, a band living near Packwood, and
Yakama villages to the east of Cowlitz Pass. The Klickitat Trail, a trans-Cascades route through
Cispus Pass, connected the Cowlitz valley with other Yakama settlements.

Deer were the most frequently hunted game. Curtis (1913) reports that they were taken at ali -
seasons. Elk, bear, and mountain goats were also hunted, the latter in late summer, when family
groups were camped in the mountains for berry picking. The bow and arrow was the principal
hunting weapon for larger game. The use of dogs in fall/winter elk hunting is indicated by
Curtis (1913). Deer, elk, and mountain goat meat was dried in the sun on wooden racks,
sometimes over smoky fires, as a means of preservation (Yoke 1934). Smaller game obtained by
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the Taitnapam include mountain beaver, marmot, and grouse (Kiona 1964; Smith 1964). Grouse
were probably obtained during the late summer when they congregate in huckleberry patches.

Within the upper Cowlitz River watershed, coho salmon, chinook salmon, steelhead, arctic
grayling, rainbow trout, Dolly Varden char, and suckers were caught for food (Yoke, Gosuma
1934). A variety of methods were used to obtain the fish. "According to Jirii Yoke'and Lewy
Costima, dip nets, spears, traps, and line hooks were used. Dip nets made of soft maple and
willow were used specifically for salmon. Spears consisting of a pole and-detachable point,
sometimes double-tined, were also used for salmon and steelhead. Hooks on long ropes were
used for trout. Traps were placed in shallow streambeds and apparently included “dams”, in
Costima’s terminology, and basket traps. In addition to immediate use, some fish were dried on
racks and stored for future consumption.

A variety of plant foods were gathered by the Taitnapam from several ecological
communities. Most frequently mentioned in the ethnographic and ethnohistoric literature are
huckleberries. Three species, Vaccinium deliciosum, V. membranaceum, and V. ovalifolium,
which occur most abundantly between 915 m and 1,520 m in elevation, were preferred (Smith
1964). Huckleberry gathering was usually done by the women and children based at mouitain-
camps during the late summer. Berries were dried to a raisin-like form on mats laid atop wooden
racks or directly on the ground. Taitnapam from the ce g % settiement traditionally used berry
patches on the ridge connecting Cockscomb Mountain with Purcell Mountain, within the analysis
area.

Salal berries, wild strawberries, red elderberries, thimbleberries, salmonberries, blackberries,
and the berries of Oregon grape were also eaten (Gunther 1945). Camas was the most important
root food. The bulbs of this plant were baked in earth ovens, Bulbs of several other lilies were
also collected and prepared in this manner. Greens of wild celery (water parsley), wood sorrel,
and rhizomes of several ferns were collected and eateti in the sprig. Some Taitnapam travelled <
over the mountains to the Teiton River valley to collect bitterroot and Lomatium (Yoke 1934).

Interaction with non-native people began in the period ca. 1833-1840 as local Indian people
took their furs to the Hudson’s Bay Company trading post at Cowlitz Farm, near present-day
Toledo. By 1882, only two Indian families remained in the area, which had been almost totally
depopulated by smallpox, according to Tompkins (1933). The smallpox epidemic occurred in. -
1853, but the effects of endemic malaria in the 1830s and the appearance of measles at Cowhtz
Farm in 1848 may also have contributed to a 85% population loss by 1860 (Boyd 1990). The -
United States government formally extinguished Indian title to all lands in the upper Cowlitz

River basin in 1864, despite the fact that no treaty was ever signed or ratified. A few descendents™= ~

of the ceq % Taitnapam continue to live on a plot of Indian Trust land along Kiona Creek. All are
enrolled members of the Yakama Indian Nation.
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Historic Conditions - Historic Period Land Use Patterns

A significant shift in human land use occurred between 1880 and 1890. It was during this
decade that the cultural composition of the area changed from an essentially Sahaptin-speaking
indigenous population to one of English -speaking immigrants. Into the 1880s, the subsistence
economy of the small local native population continued to focus on traditional hunting and --
gathering, although potatoes were cultivated by inhabitants of the Kiona Creek settlement. Non-"~ "
native seftlers began to establish land claims in the area in 1883 and 1884, bringing with them the
traditions of agricultural subsistence and property ownership. To reach the Cowlitz “Big
Bottom”, these immigrants followed an Indian trail (Cowlitz-Yakima Trail) from Mossyrock.

Agricultural subsistence required land suitable for cultivation-or the grazing of livestock. For-
most settlers this initially meant the hard labor of clearing maple and alder thickets along the
Cowlitz River. Using slash and burn methods, and “stump-grubbing”, pastures and fields were
established throughout the valley bottom (Anonymous 1890). Horses were initially scarce, so
oxen were used as the first draft animals (Fechtner 1939). Oats, wheat, potatoes, carrots, onions,
cabbage and other vegetables were raised for personal use, and timothy raised as feed for
livestock (Davis 1902). Horses, dairy and beef cattle, hogs, sheep, chickens and turkeys were .- -
raised on the family farms. Beef cattle raised in the valley were driven to market in Chehalis. ™
Turkeys were taken to Elbe and shipped by rail to Tacoma markets (Fenby 1981).

By 1886 as many as 80 people had settled in the Cowlitz River valley bottom (Tompkins
1933). In the same year, a post office established the community of Vance, on the south side of
the Cowlitz near Siler Creek. The town of Randle was platted on the north side of the river in
1890, destined to become a commercial center for “Big Bottom” area residents. A general
merchandise store was also in operation in 1890. Travel to the isolated community was difficult,
even after settlers built a wagon road between Randle and Mossyrock in 1893. A wagon trip to
Chehalis, 65 miles west, took six to ten days. - As the community grew, a post office, school,
sawmill, grist mill, church and community hall were built. A blacksmith and physician were in
residence by 1908.

The earliest wave of settlers to the area came from many different places. Although German,
Irish, and Canadian immigrants were among the number, most were of American birth, from at
least twelve different eastern, midwestern, and southern states (Tompkins 1933). Between 1900
to 1937 the local population nearly doubled as large numbers of Appalachian highlanders
migrated to the area from the hills of Kentucky, Tennessee, Virginia, West Virginia, and North
Carolina (Clevenger 1938). Most were drawn by prospects of economic improvement that -
included land, seasonal employment, and the opportunity to supplement small-scale farming with
subsistence hunting and fishing. Within a generation, the lifestyle, folklore, philosophy, and "
religious traditions of the Appalachian region had become the foundation of the local culture.
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Public forest lands in the analysis area were set aside as the Pacific Forest Reserve in 1893,
and subsequently administered as the Mount Rainier Forest Reserve (1897), Rainier National
Forest (1907), Columbia National Forest (1922) and Gifford Pinchot National Forest (1949).
The executive order creating the Forest Reserve effectively closed the Cowlitz valley to further
land claims. A limited number of homestead claims were allowed within the Forest Reserve
subsequent to the enactment of the Forest Homestead Act in 1906. Eight of these claims were
developed on lands within the analysis area. Initially, a local settler was hired as the first Forest
Ranger to administer Reserve lands in the upper Cowlitz area and impose restrictions on timber
cutting and burning. The first U.S. Forest Service administrative site in the area was the Silver
Creek Ranger Station, established 1904-1905 at the present location of the Randle Ranger Station
work center.

One of the principal early uses of National Forest lands was for grazing of livestock. In 1890
Jocal settlers began using Purcell Mountain as a cattle range, and this use continued through
1955. Between ca. 1910 and 1927 up to 100 head of dairy and beef cattle grazed the upper
elevations of the mountain from July to October. When the Forest Service established a permit
system for allotment use, numbers were reduced to an average of 32 head per year for the period
1927-1955. The Purcell Mountain allotment incorporated 1,004-acres at elevations between -
4,500 and 5,000 feet.

Grazing permit administration was but one aspect of early National Forest management.
During the 1920s, personnel based at the Randle Ranger Station were involved in a massive
reforestation effort for areas burned by the extensive wildfires of 1902 and 1918. Many miles of
trails were constructed during this period to improve access for general forest administration and
fire suppression. Fire patrols and lookout stations were established for fire detection. Within the
analysis area, fire lookout stations were built on Kiona Peak, Watch Mountain, and Purcell
Mountain (Whalehead Ridge). In 1933 the Army established a Civilian Conservation Corps .
(CCC) camp south of Randle. CCC enrollces were engaged in a variety of “forest- improvement
projects” in the District from 1933 to 1942. One of their major accomplishments within the
analysis area was the construction of a complex of buildings at the Randle Ranger Station.

The agricultural focus of the Randle area was gradually replaced by an economy oriented
toward exploitation of forest products, a trend that ultimately changed the role of the Forest

Service. By 1940 a majority of area residents were engaged in part-time or full-time work .- . s
associated with forest resources, including logging, lumber millwork, and the production of cedar - - .

shakes and shingles (Clevenger 1942). Prior to World War Il most production was from:
privately-owned timberlands. Up to this time, timber harvest on National Forest lands had been
limited to small sales of cedar for shingle bolts. The national post-war economic boom:resulted -
in a demand for timber from National Forest lands to supply local mills. Responding to
economic and political pressure, the Forest Service left behind the era of “custodial” resource
management to enter a period of intensive commodity production (Hirt 1994).
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Current Conditions - Heritage Resources

Evidence of past human use in the study area exists in the form of prehistoric and historic
archaeological sites and features, standing historic structures, and historic landscapes. Natural
landscape features associated with the oral traditions and religious beliefs of the Taitnapam
people also occur within the area. Heritage resources are documented through the process of
cultural resource inventory by field surveys for specific land management activities., Since 1974
a total of 99 survey projects have been conducted within the analysis area, most in conjunction
with the District timber sale program. These surveys have covered approximately 16,399 acres,
or 19.4% of the Middle Cowlitz Watershed Analysis area, and have produced an inventory of 72
cultural resource properties. Although 97% of the surveyed acreage is National Forest land, only
26 of the properties are on Federal lands. The majority of identified cultural resource sites are
located on or adjacent to the Cowlitz River valley floor.

The largest number of cultural resource properties are represented by historic period buildings
and domestic sites from the period ca. 1890-1942. The Hampton house and barn on Silverbrook
Road, Robert McNee house on Kehoe Road, and Siler house are examples in private ownership.
Examples from National Forest land include six buildings constructed by the CCC at the Randle
Work Center, off Silverbrook Road, that are listed on the National Register of Historic Places.
Documented historic period archaeological sites include three former timber claim “homesteads™
with no remaining standing structures. Many more undocumented sites and buildings exist on
privately-owned lands, among them the historic Kiona family cemetery, on Indian Trust land, and
several homes and farms associated with non-native pioneer families, and several buildings in the
town of Randle, including the Methodist church.

A number of historic trails have been identified during cultural resource surveys. Abandoned
segments of the Klickitat Trail (#7), a trans-Cascade Indian travel route, exist north of Siler
Creek and along the north flank of Lone Tree Mountain (Roulette 1997). Parts of the Silver
Creek Trail (#279) and other abandoned Forest Service trails still exist in the area. The present
Purcell Mountain Trail (#284) largely follows the route of an old Taitnapam trail to the
huckleberry patches on Prairie Mountain.

Seventeen prehistoric archaeological sites have been recorded on National Forest and private
lands within the analysis area. The sites represent occupation by Native American peoples from
ca. 4000 B.C. to A.D. 1850. For the most part, site locations cluster along the edges of the valley
floor. Site types include rockshelters and subsurface lithic scatters. Additional, as yet
undocumented sites have been reported from private lands on the valley floor east of Randle.

An inventory of ethnographic sites conducted 1992-1995 identified 15 traditional cultural
places within the analysis area (Hajda et al 1995). These places are of possible significance to
descendants of local Taitnapam families. Three of the places, ceq % (sekk sekk) on Kiona Creek,
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t ‘at ‘ashiya on Hopkins Creek, and yiLhw (nitlu) on Silver Creek, are linked to oral traditions
regarding Spilyai, the transformer, and thus may be considered religious or sacred sites. Other
sites represent traditional camps, fishing locations, and places where subsistence resources were
gathered. Wag amu-yash, for example, was a traditional camas ground north of Huffaker
Mountain, on private land.

Recreational Use
Data Sources/Data Gaps

Information on recreation uses came from a variety of databases, maps and individual
knowledge of the area. Facility information was obtained from maps, the Infrastructure and
Geographical Information System (GIS) database. Recreation visitation numbers were compiled
from a recreation database (Infrastructure), road counter summaries and from the observations of
personnel.

There is not complete mformatzon on the number or size of dlspersed camps.1tes in the
watershed nor to the extent that they may not be meeting the Aquatic Conservation Strategy
Objectives. An inventory would be needed to determine this information.

There is limited information about the amount and type of recreation that is occurrmg on
private lands other than at the developed facilities.

Assumptions

Information on the location of dispersed campsites and their associated recreation use is
lacking. Because of the mostly steep terrain and inaccessibility of riparian areas, dispersed
campsite impacts may be less of a concern in this area.

Reference (Historic) and Current Conditions - Recreation Use

Within the Middle Cowlitz watershed are a variety of developed recreation facilities and

dispersed recreation activities. U.S. Highway 12 bisects the area east and west connecting people: .- ..

with Interstate 5 and Interstate 82. Annually more than 1.7 million vehicles pass through the -
watershed on this highway. Forest Roads (FR) 23 and 25 sérve as cross Forest routes that -
ultimately tie into Highway 14 on the Columbia River. Road 47 provide main access into and

across the northern part of the watershed tying into FR 84 at the headwaters of Silver Creek. The .

following table summarizes major road use in the watershed.
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Road # Vehicle Count % Change (over four | Comments
(public use only) year period)
2500 137,737 vehicles - 20% Reduction associated
oA s oo =20 L owith new facilities on

Westside of Mount
St. Helen.

2300 177,538 vehicles +38%

4700 2480 vehicles . 1-66%

8400 10,890 vehicles - 64%

Data from Gifford Pinchot National Forest Traffic Surveillance Reports (1988-1996)

Within the Middle Cowlitz watershed there are four developed recreation facilities and three
trail systems. The newly constructed Cowlitz Falls Campground and boat launch are operated by
the Public Utilities District (PUD) within the Lower Cowlitz, subwatershed 2. The campground .
contains 90 campsites and annually serves 9,047 people. A day use boat launch downriver three
miles also serves an additional 2,500 people. It is the only formal river access along the upper
section (Riffe lake to the Cowlitz River headwaters). Fishing is popular here from June 1 through
February 28. Maple Grove Campground is operated by a private owner year around serving
4,200 campers (subwatershed #2D). Fishing along the bank of the Cowlitz is popular at both
campgrounds. The fourth developed recreation site is a Forest Service operated visitor centerat
the Randle Ranger Station (subwatershed #2D). Annually 13,198 people stop at this site to get
information on where to recreate in the area.

Until the late 1960's the Forest Service operated the Silver Creek Campground in
subwatershed 2J. Due to vandalism the site was closed and in the mid-1980's turned into the
Mary Kiona Picnic area. In 1996 the site was closed to vehicle access after years of complaints
by adjacent landowners. This site has been a popular swimming and fishing spot for local youth.

A total of 10.3 miles of trails are maintained for public access within the watershed. The
Purcell Trail #284 is within subwatersheds 2J, 2L, 2M . This trail receives very light use due to
the difficult road access caused by a washout on Road 6300057 in Davis Creek via the Purcell -
Lookout Trail #285 and due limited public lands access off Highway 12. The Allen Mtn. Trail

#269 in the headwaters of Silver Creek (subwatershed 2K) is 4.0 miles long. Tt receives light trail -
use (< 10 users/week) including occasional motorcycle riders. The eastern end of the Kraus = _ .

Ridge Trail #275 is located within this watershed (subwatershed 2Q). It is open to motorcycle '
users (4/1 to 12/1) and also receives light use. A small amount of horse use occurs on roads along
the lower part of Road 4700 in subwatershed 2L..
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A total of 3,600 people are estimated to disperse recreate off FR 23 and 25 in subwatersheds
2P, 2Q, and 2P.Another 1500 are estimated to disperse recreate in the northern part of the
watershed in along FR 47 and 84, subwatersheds 2J and 2K. Dispersed recreation activities in
the watershed include hunting, fishing, huckleberry picking, firewood gathering, driving for
pleasure, and dispersed camping. Overnight camping in dispersed sites is not as common as in
other watersheds due to the steepness of the terrain and proximity to residential areas. Some
reoccurring dispersed campsite use has been observed at Long (subwatershed 2K), Lone Tree
(subwatershed 2Q), and Watch (2E) Lakes. A few small dispersed campsites are scattered along
Roads 47 and 63. Vehicle access to Watch and Lone Tree Lakes is now limited due to washouts
and road closures.

Fishing is popular in the lower 1/3 of Silver Creek (subwatershed 2J) and along the Cowlitz
River from boats and along the bank. The recent creation of Lake Scanewa has created a fishery
(June 1 through February 28) above Cowlitz Falls Dam. The lake is also popular for wildlife
viewing.

2K.

Some rafting/boating occurs on the Cowlitz in subwatersheds 2, 2P, and 2D. There are no
known commercial guided operations within the watershed.

The scenery of the vegetative landscape is a human resource consideration along Highway 12
and FR 23 and 25. Overall the condition of the watershed is considered “slightly altered”. The
vegetative conditions are least natural in the northwest portion of the planning area were
hundreds of acres under private ownership appears unvegetated from a distance.

Future Projects

Yew Tree Trail (subwatershed 2J): a local organization expressed interest in seeing a trail
constructed to the record Pacific Yew Tree (Taxus brevifolia). This tree is listed in the American
Forestry Association’s big tree list.

Allen Mountain RTT (subwatershed 2K): The Gifford Pinchot National Forest Road to Trails
Assessment (RTT) proposes a loop trail for mountain bikes that would tie to the existing Allen

Mountain Trail #253 by converting 4.2 miles of FR 8400134 and 8418037 to trails. Two milesof . . ...

trail would be build to connect the converted roads.

Long Lake/Willamie RTT (partially in subwatershed 2K): The RTT assessment proposed the

conversion of 3.5 miles of roads (FR 4700110 and 112, and 4740) and 4.5 miles of short trail
connections to form a mountain bike and ORY loop trail system. e
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Pompey Peak Trailhead (subwatershed 2P): A traithead is needed off the Cline Road on the
westside of the Kilborn Creek crossing. A trailhead located in the Cowlitz Valley would
eliminate one of the reasons to maintain FR 2304 to public access standards. An adjacent
homeowner has expressed some concerns with the proposal.

Lands, Minerals and Special Uses
Data Sources/Data Gaps and Assumptions

The primary data source for mining activities is the current (9/96) USDI, Bureau of Land
Management, Geographic Claims Listing for unpatented mining claims recorded with the BLM's
mining claims office in Portland, OR. Although BLM's listing can sometimes be up to six
months old, the current claims listings for the analysis area is typical for activities in this area
during the last several years; i.e. public records of active claims indicate little if any mining
activities. While the Forest Service does deal with owners of claims not filed with BLM, few
reports of such claims have been received by either the Packwood or Randle Districts.

All private uses of National Forest lands, except for common recreational uses suchas
camping, hiking fishing, etc., timber harvest, grazing and mining, require prior authorization
through a Special Use Permit. The primary data sources for special use authorizations within the
analysis area are the Packwood and Randle Districts” special use files.

The primary data source for land use adjustments are the Packwood and Randle Districts” files
for proposed land exchanges between the Forest Service and other private land owners. The
primary data source for the management of adjacent private lands comes from the Packwood and
Randle Districts’ lands and special uses files for road right-of-way, road cost/share, cooperative
maintenance, land exchange and special use activities during the last several years. .. _ 0.

Reference (Historic) and Current Conditions - Mining

The areas encompassed by the Packwood and Randle Districts, which include the analysis
area, have been open to mineral exploration for better than a century. Where areas with mineral
deposits of commercial potential were found long ago, interest in same on the part of mineral
prospectors has continued unabated to the present. Based upon a review of District and BIL.M
records, the analysis area is not an area where there has historically been, nor would there likely
be, extensive interest in mineral prospecting and development. The underlying geology simply
does not support such activities. Within the Middle Cowlitz watershed we might expect to see

an occasional filing of a mining claim for a minor amount of exploration at the pick and shovel, .- . - -~

panning and maybe suction dredging levels. Minor amounts of recreational gold panning and
suction dredging not associated with formal mining claims might also be expected.
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Reference (Historic) and Current Conditions - Special Uses

A review of District files indicates three general categories of special use authorizations of
relevance to watershed analysis. The categories include authorizations for water transmission
lines, underground utilities and private uses of National Forest roads.

Water Transmission Lines - A Special Use Permit for a water transmission line authorizes
placement on National Forest land of a pipeline which will transport water from a diversion point
(usually a catch basin or a small cement/rock diversion dam), to the National Forest boundary (as
opposed to the right, or autherization, to actually draw water from a stream, which must be

obtained from the State of Washington). In the Middle Cowlitz watershed, all suchpipelines = .. _ _

continue past the National Forest boundary and on to private residences where transported water
is used for domestic purposes and/or for powering small generators that produce electricity.
Within the analysis area there are currently three permit-authorized water transmission lines.
These lines are located within 6th field watersheds 2B, 2D and 2L.. There very likely are other
existing lines located on the analysis area's Natxonal Forest lands that the Forest Service is not
aware of. R TE MR e nr TLaT D ey

The three permit-authorized water transmission lines mentioned above have been in place for
long periods of time. The youngest of these lines was first authorized in 1980. The other lines
were authorized in 1962 and 1934. One permit holder’s family has apparesntiy held such permnts
in the same vicinity since 1907.

Utility Lines - There exist within 6th field watershed 2Q, several miles of buried utility lines.
These lines are located along the edges Forest Roads 23, 2305, 2306, 2504 and 2504-041. They
provide phone and electrical services to privately-owned Cispus Valley lands located within the
National Forest, as well as to the Cispus Learning Center. The first of these lines were installed
between 1962 and 1965, the most recent in 1996. Replacement of older lines took place in 1987
and 1996. The useful life of new underground utility lines is currently about 30 years. It may be
expected, therefore, that the above-mentioned existing utility lines will have to be replaced
periodically. Given the fairly gentle terrain and deep soils to be found in subwatershed 2Q, new
buried line can be installed with a minimum of ground disturbance along road edges. Special
equipment can be used to push new line beneath streams and riparian areas, leaving the latter
areas undisturbed.

Private Uses of National Forest Roads - (As opposed to recreational use and use by Forest
Service contractors). Existing National Forest roads within the analysis area provide owner
access to privately-owned lands located within or adjacent to the National Forest. These private
lands range from the extensive holdings of large timber companies, to small residential lots. By
various Federal laws, the Forest Service must grant access across National Forest lands to an
owner of such private lands, when the most reasonable access route to the owner's land is across
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the National Forest. Access authorizations are usually granted through a permit, and more rarely
by easement. Most such authorizations in the analysis area have involved use of existing and
functional Forest Service roads. In rarer instances, the Forest Service has issued permits that also
authorized minor reconstruction of existing National Forest roads; i.e. 8500-042, 8500-044 (S's.
15 and 22-13N-7E, Willie Creek area) in 6th field watersheds 2G and 2T, to facilitate access to
Murray Pacific Corp. lands for pre-commercial thinning activities. A request was also received
for authorization to build a minor amount of road (less than 0.10 miles) as access to a proposed
private residence in 6th field watershed 2D.

Forest Roads 23 and 235, in and out of the analysis area, are favored routes for the hauling of
logs from non-National Forest lands to the lumber mills of the upper Cowlitz valley. Other types
of commercial traffic include tour busses and the transport of heavy equipment. Such
authorizations are usually by permit. In recent years, fees generated by such permits issued by
the Packwood and Randle Districts have been a major source of additional funding for the
maintenance of this Forest's roads.

In years to come, it is reasonable to expect additional requests from Murray Pacific for use of
existing National Forest roads in T.13N., R.7E. as listed below. At one time, National Forest and
Murray Pacific ownerships in T.13N., R.7E. were arranged in a checkerboard pattern. Prior to
completion of land exchanges that blocked up National Forest and Murray Pacific land holdings
into the patterns seen today, Murray Pacific had already developed many of the road segments
listed below as integral parts of roads systems that served their then and present holdings. Given
all of the above, as Murray Pacific conducts management activities on its current holdings, it is
logical to expect that Murray Pacific would request the use of these same road segments.
Conversely, it is conceivable that reciprocal access over Murray Pacific lands may be needed
someday by the Forest Service for management of National Forest lands in the same vicinity.

Within Section 3 and 6th field watersheds 2G and 2H, FR 8500-130, including some
reconstruction, most likely for commercial timber haul.

Within Section 22 and 6th field watersheds 2E, 2G, 2J and 2T, FR 4778, including some
reconstruction, most likely for pre-commercial thinning (commercial harvests are at least 10

years away).

Within Section 28 and 6th field watershed 2E, a small segment of FR 4778, most likely for
pre-commercial thinning activities (commercial harvests are at least 10 years away).

Within Sections 31 and 32 and 6th field watershed 2E, FR 7561, including some
reconstruction, most likely for pre-commercial thinning activities (commercial harvests are at

least 10 years away).
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Reference (Historic) and Current Conditions - Management of Adjacent Private Lands

Large Land Holdings - In the past, large corporate and State land holdings within the analysis
area were managed for the maximization of income from timber harvest. Investments were
subsequently made in replanting and pre-commercial thinning in anticipation of future
commercial harvests. Investments in construction and maintenance of transportation facilities
were commensurate with management of these private and State lands primarily for current and
future timber production.

In the past ten to fifteen years, as these same lands have been cut over and replanted, as these
1and holdings have been blocked up via exchanges, and as more restrictions on harvesting have
come into effect, timber management activities (from planting through harvesting, and repeat)
have been concentrated on lands still reasonably remote from residential interface. At least one
Jocal corporate land holder is currently working with State and Federal agencies to implement a
100 year management plan for its large and more remote land holdings along the western edge of
the analysis area, as a primarily timber-producing area. Where large corporate land holdings do
abutt residential interface, and given the right circumstances, such corporate lands could be (and
have been) sold to developers of residential properties, or directly to individual homeowners.

Small Land Holdings - Smali land holdings in the analysis area vary from large farms to small
lots for private homes. As income from farming and logging diminishes, there will be more
pressure on small landowners to log and/or subdivide their lands, and some of these lands do
abutt the National Forest boundary. Indeed, there are some investors who purchase small
timbered parcels of land, harvest the timber, and resell these parcels to prospective home builders
or developers. A number of such harvested and subsequently remarketed properties are located
adjacent to National Forest lands within the analysis area.
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Chapter 4 - Inferpretations/Areas of Concern

This chapter focuses on the interpretation of data presented in Chapter 3 as it pertains to
current and proposed management within the watershed. It is through this understanding of the
function of the various ecosystem elements that the context for future management is set. As in
Chapter 3, the information is presented for the major terrestrial, aquatic, and social elements
known from the Middle Cowlitz watershed.

Terrestrial Elements
Forest Vegetation
Interpretation/Areas of Concern - Vegetation

The most pronounced change since the turn of the century is the increase in young plantations
as a result of clearcutting. More than half of the watershed is in the grass/pole structure. A
certain amount of this is in permanent farmland on private ownership, but most of it is in large
blocks of young trees which are growing rapidly. There is an immediate concern that many of
these plantations will not be managed with stocking control treatments in time to benefit tree
growth. There is an opportunity to accelerate the development of these stands into the desired
conditions with thinnings. Some of these blocks are many hundreds of acres in size, and if left
unthinned, could seriously delay accomplishment of resource objectives and increase the risk of
damage from weather extremes. There is a large concentration of these stands in subwatersheds
2: G, H, I, K, and T in the northern portion, and another concentration in 2Q in the southern
portion - all of which are scheduled for thinning within the next ten years.

In the long term, these same large blocks of plantations will grow as one contiguous age class,
and in order to more rapidly achieve the desired condition of “widely distributed size classes”,
there will be a need for regeneration harvests at the earliest possible time. These harvests may
begin when the stands reach culmination of mean annual increment which can be as early as age
70 in some cases.

Interpretation/Areas of Concern - Forest Health Assessment

Root rot disease is the most damaging pathogen operating in this watershed. Stands which are
weakened by this disease can contribute to larger short term damage events like windthrow or
beetle attacks. In those places where this disease is common, future projects have to evaluate
the need for treating these stands with silvicultural methods which will minimize the damage.
The subwatersheds where this is likely to occur are 2: B, C, D, L, P, and Q. The most effective
treatments are regeneration harvests which attempt to start a new stand of more resistant or
immune tree species.
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The Role of Fire
Interpretations/Areas of Concern

Currently, the watershed is outside the natural condition related to fire "effects". Past harvest
activity in the watershed has been extensive, resulting in the loss of certain structural elements,
such as snags, large down coarse woody debris, and possibly duff layers. The overall
successional status of the watershed has been skewed towards an early seral condition. This has
been caused by extensive logging. Significant modification of the spatial arrangement of
vegetation and associated fauna that depend on it have occurred in this watershed. Logging has
created large areas of uniform grass/pole stands north of the Cowlitz river drainage.

There are currently no specific areas of concern where natural or management created
fuels have accumulated to an extent which would pose the risk of a catastrophic fire event.

Botanical Species of Concern
Interpretations/Areas of Concern - TES Plant Species

Population dynamics of known sites of TES plant species have not been monitored. Without
information on population trends it is difficult to assess how these species are responding to
changes within the watershed. Surveys for TES species within the analysis area have been
specific to individual project boundaries and thus do not accurately portray the distribution of
these species across the landscape.

Of the thirteen known populations of TES plants within the analysis area, eight are protected
by virtue of the land allocation within which they are located. Of the five remaining populations,
one is located on private land, two were protected by modifying riparian reserves during the
planning phase of the Siler Owens Timber Sale, and two remain vulnerable. Table 4-11is a
summary of the status of known TES plant sites within the analysis area.

n Status of Known Populations of TES Plant Species Within the Analysis

Species Land Allocation Protection
Githopsis specularioides | Non-Federal Ownership Unknown
Orobanche pinorum Deer and elk winter range Vulnerable
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Pratection Statns of Known Pbﬁdlation:‘?;?ieT‘éslPiant Spec:es Within the Analysis Area
Orobanche pmorum Deer and elk winter range Vulnerable
Orobanche pinorum Visual Emphasis/Riparian Reserve Protected
Pleuricospora fimbriolata | Late Successional Reserve Protected
Pleuricospora fimbriolata | Late Successional Reserve Protected
Pleuricospora fimbriolata | Late Successional Reserve Protected
Pleuricospora fimbriolata | Late Successional Reserve Protected

Pleuricospora fimbriolata | Adaptive Management Area/Riparian Reserve | Protected

Pleuricospora fimbriolata | Adaptive Management Area/Riparian Reserve | Protected

Pleuricospora fimbriolata | Adaptive Management Area/Riparian Reserve | Protected

Pleuricospora fimbriolata | Adaptive Management Area/Modified RR Protected

Pleuricospora fimbriolata | Adaptive Management Area/Modified RR Protected

It is important to note that several of the populations are protected by virtue of being located
within riparian reserves. This protection may be in jeopardy if riparian reserves are modified in
any way from the ROD standards.

Nine of the thirteen populations of TES plant species are populations of Pleuricospora
fimbriolata, a species that tends to be found inhabiting late-seral forested stands. While
individual populations are well protected at the site level at this time, a look at the watershed
scale reveals the fact that late-seral habitat is highly fragmented within the Middle Cowlitz
watershed. This may present a problem for the long-term viability of this species in this area.
This is especially true in subwatershed 2Q (Siler Creek) where there is a concentration of known
sites within a small area of highly fragmented late-seral habitat.

Interpretations/Areas of Concern - Survey and Manage Botanical Species

Population dynamics of known sites of survey and manage species have not been monitored.
Without information on population trends it is difficult to assess how these species are
responding to changes within the watershed. No specific surveys for survey and manage species
have been conducted within the analysis area. Known sites are not based upon surveys and thus
do not accurately portray the distribution of these species across the landscape.
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Late-seral habitat is fragmented within the analysis area. While individual populations of
late-seral dependent species may be protected in the short-term, this landscape pattern may pose a
long-term viability problem for these species. This is especially true for Allotropa virgata, a
survey and manage species that occupies the same habitats as Pleuricospora fimbriolata (see
discussion under TES plant species above).

Due, in part, to the large amounts of non-federal lands within the analysis area, the amount of
late-successional habitat for survey and manage species has been drastically reduced from
historic levels. It is estimated that historically, as much as 75% of the analysis area supported
late-successional habitat. Currently, only 19% of the analysis area supports late-successional

habitat types.
Interpretations/Areas of Concern - Noxious Weeds

There are currently no control measures in place for these species within the analysis area.
Future spread of these species into previously uninfested areas is likely given the variety of
dispersal methods and corridors that are available.

Wildlife
Interpretations/Areas of Concern

In general, fragmentation has reduced the quantity of late-successional habitat throughout the
Middle Cowlitz watershed, and on private lands, late-successional habitat is nearly eliminated.
As a result of forest fragmentation, connectivity for less mobile species is compromised in the
east portion of the watershed, and in the west portion, the lack of late-successional habitat nearly
eliminates connectivity for all late-successional dependent species. Fragmentation has
compromised the connectivity and travel corridor functions of riparian reserves. Riparian habitat
along the Cowlitz River and Silver and Lynx Creeks has been fragmented. These three
waterbodies should provide the major linkages throughout the watershed and into adjacent

watersheds.

Fragmentation has also reduced the quantity of optimal cover for deer and elk within their
biological winter range to well below the Amendment 11 goal of 44% (considering both National
Forest and private lands). If optimal cover within biological winter range is below the 44% goal
on National Forest lands, no regeneration harvest should occur within optimal cover stands. The
actual amount of optimal cover needs to be evaluated through field reconnaissance.

Areas of concern for each sixth-field watershed within the Middle Cowlitz Watershed are
summarized in Table 4-2 below. Abbreviations in the table are defined as follows:
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NSO

Northern spotted owl habitat within home range(s) has been reduced below “take”
thresholds defined by the US Fish and Wildlife Service.

MM  Subwatershed is within marbled murrelet Zone II. Suitable habitat within these
subwatersheds will require occupancy surveys and protective buffers established around
occupied habitat before any ground disturbing activities are implemented.

TES Known nest, den, or occurrence site of a TES, or other protected species that requires a
site-specific protection.

BWR Road densities exceed Amendment 11 goals within deer and elk biological winter range.

Frag Habitat for late-successional interior forest species reduced or eliminated from
fragmentation due to fire, conversion to pasture, and timber harvest. If large tree patches
are present, they are either isolated or interior is reduced by grass/pole stands.

Conn Connectivity in subwatershed is compromised by fragmentation.

RR  Riparian reserves (or zone on private lands) do not provide connectivity for late-
successional dependent species.

Tab!e 4-2. Wlidhfe Habltat and Specnes Concerns by Slxth-Fleld Watershed T -
*.(column headings defined In text above table) SO
6th Field NSO MM TES BWR Frag Conn RR
2 X X X X X X X
ZA X X X X X
2B X X X X X X X
2C X X X X X
2D X X X X X X
2E X X X X X X
2F X X X X
2G X X X X X
2H X X X X X
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Table4-2 lid-j."fé Habitat and Specxes Concerns by Sixth erld Watershed
RS “2 (column headings defined In text above table) =~ : :

6th Field NSO MM TES BWR Frag Conn RR
2] X X X X X X
2K X X X X
2L X X X X X
2M X X X X X
2P X X X X
2Q X X X X X
2R X X X X X
2T X X X X X X

Surveys for Larch Mountain and Van Dyke’s salamanders are required to precede the design
of any timber sales or other ground disturbing activities initiated during and following FY97.

Surveys for the mollusk species Cryptomastix devia and Monadenia fidelis minor are required to "

precede the design of any timber sales or other ground disturbing activities initiated during and
following FY99.

Geologic Processes
Interpretations/Areas of Concern - Seismic Conditions and Volcanic Eruption

Earthquakes and volcanic eruptions are natural processes that will take place regardless of
human opinions or wishes. The most we can do is be aware of the potential for occurrence, and
where possible, try to describe possible consequences. For Middle Cowlitz, we need to note that
Mount St. Helens has erupted, on average, once per century over the last 500 years, and that at
Jeast two of these eruptions have deposited ash and tephra across the watershed. The deposits
have contributed to increased (fine) sediment delivery to streams for a period of years to decades
after each eruption. Mt. Rainier has also inundated the floodplain of the Cowlitz River with
mudflows since the retreat of the last glaciation, and will do so again, with or without an actual
volcanic eruption (Scott and Vailance, 1995). Seismic activity in the area can also be expected to
continue.

Interpretations/Areas of Concern - Mass Wasting
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Mass wasting in the form of large landslides has been occurring in the Silver/Lynx/Willie
Creek drainage for thousands of years. Portions of these features are stable or marginally stable
and not overly sensitive to disturbance by management activities, whereas some other areas are.
Site specific investigation is required to identify these areas.

A number of shallow, rapid landslides have occurred throughout Kiona Creek drainage since
the late 1950's. Most have been linked to roads and/or timber harvest (Murray Pacific Corp.,
1994). Increased levels of mass wasting related to roads and timber harvest have also occurred
throughout the Silver Creek, Lynx Creek, Willie Creek, and Cunningham/Owens Creek
drainages. In particular, roads systems within these drainages are in need of reconstruction
and/or decommissioning efforts to reduce sedimentation. See Road Conditions, below, and
Chapter 6, Management Recommendations,

Interpretations/Areas of Concern - Hillslope Erosion

Hillslope erosion is generally not a concern in this watershed except in local situations where
mass wasting has exposed tracts of soil, and revegetation has not yet successfully occurred.

Interpretations/Areas of Concern - Road Conditions

A number of roads within the watershed have been identified as contributors of elevated
sediment levels to streams. In particular, roads in the Lynx Creek, Willie Creek, Silver Creek,
and Cunningham/Owens Creek drainages been identified as concerns. Listed below, by
subwatershed, are roads on federal lands noted for needing some type of restoration work (*
identifies roads needing more extensive work). This listing is not all inclusive, but does identify
a majority of road restoration projects. Flood damage sites (1994-96) are identified in the sixth-
field recommendation tables of Chapter 6. All roads on lands owned by Murray Pacific with
existing failures or identified potential problems, were identified during the Kiona Creek
Watershed Analysis (1995). Problem areas were either corrected by the time the report was
released, or were expected to be repaired within a year or two. No data was available regarding
flood damage sustained during the 11/95 or 2/96 storm events,

02 A Private Land
02B 7534-040

02 C none known
02D 75 (in places)

02E 4778
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02F Private Land

02 G Private Land, 8500-130; -131

02H 85

02J 47; 7500-065; 7561*; 7561-018*; 8500-042*; 8500-045
02K 63;85;8518

02 L. 47 (maintenance)

02 M 4700-185

02pP 2304

02 Q 55 and associated spurs

02R none

02T 4778;-044; -045

Aquatic Elements
Hydrology and Fisheries
Interpretations/Areas of Concern - Water Quality and Channel Conditions

Oliver, Kiona, Silver, and Lynx Creeks and Watch Lake all are in non-attainment of
Washington State dissolved oxygen standards. This could be caused by an increase in water
temperatures and subsurface flows.

Kiona, Oliver, Peters, Silver, Lake, Lynx, Martin, Arsenic Creeks and Watch Lake all have
exceeded Washington State temperature standards for Class AA waters. The increase in water
temperature can be directly tied to the amount of openings in riparian corridor canopy that has
taken place in these sub-watersheds. There are a total of 15,705 acres in the riparian corridors,
and of these, 44 percent are in grass/pole seral stage.

Portions of Kiona, Oliver, Peters, Hampton, Lynx, Owens, and Cunningham Creeks flow sub-
surface part of the year. This is an indicator of an over-load of sediment to the stream channel.
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Cattle grazing is having an effect on the riparian vegetation, stream banks, and sediment
amounts in Peters, Cunningham, Schooley, Hampton, and Siler Creeks.

There is a lack of LWD, and pool habitat in all of the fish bearing streams in all of the sub-
watersheds. Pools and wood are needed to provide adequate holding areas for protection from
predators and high water temperatures.

Kiona, Oliver, Peters, Miller, Hampton, Silver, Sethe, Hopkins, Siler, and Cunningham
Creeks all have reaches that have been ditched, diked, dredged, or channelized in an attempt to
protect improvements or claim farmland/pasture. In most cases when the stream is channelized
all of the fish habitat complexity is removed: LWD, pools, large boulders, riparian vegetation ,
and the stream is straightened. This action increases the velocity, thus increasing the cutting
action, increasing erosion potential, and causing greater problems down stream on the deposition
reaches. In the case of the Miller Creek the channel through Randle is a "concrete ditch".
Historically these reaches contained the best spawning gravels for anadromous fish.

Anadromous habitat in Kiona, Oliver, and Peters Creeks is lost due to an increase in bedload
material (streams goes sub-surface).

The density of roads in Peters, Hampton, Lake, Martin, Upper/Lower Lynx, and Willie Creeks
exceeds the recommended levels.

Interpretations/Areas of Concern - Peakflow and Flooding

Several subwatersheds are rated as having a high concern for peakflows: 02, 2A, 2B, 2C, 2D,
2E, 2F, 2G, 2H, 2K, 2P, 2R and 2T. See table 3-18. Many of these watersheds flow into other
watersheds that are also experiencing peakflow problems, compounding the problem. All
watersheds north of highway 12 are experiencing high peakflow concerns except portions of 2M
and 2J.

Interpretations/Areas of Concern - Riparian Condition and Wetlands

The riparian corridors for Kiona, Oliver, Peters, Lake, Lynx, Willie, and Martin are grass/pole
seral. The removal of the shading component has led to the increase in water temperature in
these streams.

The riparian zone around Watch, Gibbs, and Lone Tree Lakes is early seral.

There are approximately 84 miles of road inside the riparian corridors. The road system

restricts the ability of the stream to interact with the floodplain during periods of high flows and
reduces the amount of wood available to the stream.
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Interpretations/Areas of Concern - Aquatic Organism Distribution

The Cowlitz River, Kiona, Silver, and Siler Creeks are included in an effort to re-establish
runs of spring chinook, coho and steelhead. Kiona and Silver Creeks have limiting components
needed for the reintroduction effort to work; high water temperatures, lack of rearing pools, lack
of spawning gravels, and lack of hiding cover.

Silver Creek has a healthy population of west slope cutthroat trout that was established in the
1930's. The west slope cutthroat is unique in the state of Washington and adds to the diversity of
the fisheries in the Middle Cowlitz watershed. Every effort should be made to maintain this
population.

Social Elements
Past Human Uses
Interpretations/Areas of Concern - Human Ecology

Information pertaining to past human use of the watershed was examined from the perspective
of ecosystem management. Maintenance of a “properly functioning, self-sustaining ecosystem”
is described as a necessity of management, identified previously in this document as Issue 4,
Ecosystem Function (see page 2-5). The principal questions addressed by this analysis relate to
the retention of native plant and animal species within the watershed including adequate
distributions of suitable habitat and populations.

Comparing the reference (historic) and current conditions, the most obvious change in species
composition and distribution is that of human populations. As the ethnohistoric data suggest,
the properly functioning, self-sustaining ecosystem of 200 years ago included a human
population of probably 50 to 75 people. Current numbers are at least 75% higher. The
subsistence economy of 200 years ago limited human populations to sustainable levels within the
watershed ecosystem. As the ethnic composition of the area changed in the late 19th century, the
structure of the economy shifted toward greater reliance on a regional market economy. As
different resources were exploited by non-native residents, the entire relationship to the local
ecosystem changed radically, both in terms of land use patterns and the quantities of resources
extracted from the environment. The underlying question, which cannot be fully explored within
the scope of this analysis, remains, “Can a properly functioning, self-sustaining ecosystem exist
without humans occupying a niche as hunter-gatherers at historic population levels”.

Historic shifts in local land use practices and the resource demands of an increasing regional
population resulied in impacts to the distributions of other plants and animals native to the

4-10



Middle Cowlitz Watershed Analysis

Chapter 4: Interpretations/Areas of Concern

analysis area. The following summarizes historic occurrences of and impacts to populations of
nine species that were of traditional economic importance to indigenous people within the
analysis area.

Coho (silver) salmon (Onchorhynchus kisutch) - Jim Yoke and Lewy Costima, Taitnapam
men interviewed in 1927 by anthropologist Melville Jacobs (1934), described places where
“silverside” salmon could be found in the Cowlitz River above Randle. Identification as
coho (silver) salmon is based on Sahaptin fish taxonomy (Hunn 1990) which uses the noun
sinux for this species, instead of tk™inat for Chinook, shushaynsh for steelhead, or the generic
ntisux for all salmonids. Within the watershed analysis area, Yoke identifies Siler Creek
(taitdi) and Kiona Creek (céq k) as salmon fishing places (nisuxpama, niisuxas), but does not
indicate which species occurred there. Wallace Morris, an older resident of the area
interviewed in 1982, noted that salmon were formerly abundant in Siler Creek near his place
in Section 21. Archaeological remains of O. kisutch, identified by distinctive cranial
elements, were recovered from archaeological site 45SLE222, located in the lower Siler Creek
sub-basin (Daugherty et al. 1987). Given the proximity of the site to Siler Creek,
procurement of salmon from this stream is indicated, as opposed to the more distant Cowlitz
River. Over 1,200 identifiable salmonid bones were recovered from occupational surfaces
dating from ca. AD 710 to AD 1600. Probable salmonid remains were also found at site
45LE215, located adjacent to Siler Creek, a prehistoric occupation of similar age.

Chinook salmon (Onchorhynchus tschawytscha) - Lewy Costima (1934) mentions fishing
sites for chinook salmon near Cowlitz Falls, and locations above Randle in the upper Cowlitz -
watershed.

Steelhead (Oncorhynchus mykiss) - Lewy Costima (1934) mentions Silver Creek (yflh*) as a
place where steelhead could be found. They are also mentioned at locations further upstream
in the Cowlitz watershed, east of the analysis area.

Dolly Varden trout (Salvelinus malmo) - Lewy Costima (1934) mentions “a great many”
Dolly Varden, ashchinsh in Sahaptin, at two locations on the Cowlitz River, above and below
the analysis area (1934).

Grayling (Thymallus arcticus) - Costima (1934) also mentions grayling at two locations
above and below the analysis area in the upper Cowlitz watershed.

Sucker (Catostomus sp.). Jim Yoke identifies xewu nac , which translates as “place for
suckers”, on the Cowlitz River west of the analysis area. Costima notes that suckers were
caught by the Taitnapam near Cowlitz Falls, but makes no mention of their occurrence in the
river above this point.
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» Huckleberries (Vaccinium spp.) - The ridge system that includes Purcell Mountain, Prairie
Mountain, Grassy Mountain, and Cockscomb Mountain was a highly productive huckleberry
field used by historically by Taitnapam people. One historic source from 1890 indicates that
huckleberries had been collected here for “several generations”, and provides descriptions of
the berries that suggests collection focused on V. membranaceum. Plummer's map of 1899
shows the area as a former burn. Timber encroachment within the former burn is
documented in the records for an historic cattle grazing allotment, closed in 1955 due to
reduced forage. Comparison of historic maps, aerial photographs, and personal inspection
(1989) indicate huckleberry production within the historic berry field is greatly reduced.

« Camas (Camassia quamash). The bulb of the camas plant is one of the most important
traditional foods of many Northwest native peoples. Wagq amu-yash, a traditional camas
ground north of Huffaker Mountain, is the only place referenced as a local source for this
plant food (Hajda et al. 1995). Favored habitat of camas is wet meadows. The probable
location of waq ‘amu-yash was converted to use as cattle pasture prior to 1900, the beds of
camas apparently destroyed by the cattle. No other large populations of camas have been
reported within the analysis area.

» Mountain goats (Oreamnos americanus) - Historically, a small population of mountain
goats occupied the Purcell Mountain/Praitie Mountain ridge. An account from 1890
describes the hunting of a band of goats in the area. Wildlife inventory records indicate no-
population remained by 1933.

Past human use of the Middle Cowlitz watershed analysis area by indigenous people included
hunting, fishing, and gathering of a variety of native plants and animals. These species were
important components of the naturally functioning ecosystem prior to 1882, when non-native
people began settlement of the area. Populations of six species of fish were sufficient to have
contributed to the subsistence base of the indigenous culture. Historic data suggest the salmonids
(Onchorhynchus sp.) were the must abundant. Construction of hydroelectric dams on the
Cowlitz River has eliminated the native runs of all three species. Hatchery coho and steelhead
have been reintroduced, but numbers and distribution do not approximate historic conditions.
Dolly Varden trout (char) and arctic grayling populations in the upper Cowlitz watershed are now
extinct. The status of sucker populations is unknown. This situation suggests a significant
imbalance within the structure of the aquatic ecosystem.

Former populations of camas, and the wet meadow habitat in which they thrive, have been
eliminated as a result of agricultural practices. Distribution and density of huckleberry species,
particularly Vaccinium membranaceum, has been reduced in historic patches associated with
former burns, but overall productivity may approximate historic levels given the abundance of
huckleberries in clearcuts at upper elevations in the Silver Creek drainage.
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‘Recreational Use

Interpretations/Areas of Concern - Recreation Use

Although there are no known areas where recreation facilities or recreation use is causing the
significant degradation of riparian habitat or water quality, some improvements may be beneficial
on a small scale. Information about dispersed recreation use is lacking. It is suspected that most
is occurring in subwatershed 2K. This may be an area to focus a dispersed campsite inventory if
riparian habitat or water quality concerns are suspected.

Garbage dumping off roads adjacent to the town of Randle has been a problem in
subwatersheds 2C, 2D, 2J, 2L, 2M, 2Q and 2R. Several known sites have been cleaned up. There
may be new or known sites where garbage is degrading water quality. Road closures have been
effective at reducing the dumping in specific areas.

Washouts on Road 2304 continue to limit public access to the Pompey Peak Trail #128. The
trail receives light use. Public access could be provided off the Cline Road at the Kilborn Creek
crossing. This would eliminate one of the reasons to keep Road 2304 open for public access in
subwatershed 2P.

Road washouts and private land ownership have limited the access to the Purcell Mountain
#284. Improvements to Road 6300057, just east of subwatershed 2J, are needed or an alternative
traithead should be formalized. The southern portion of the frail terminates on private land at
Highway 12. A trailhead is needed just east of this location on the Davis Creek road.

Mary Kiowa Day Use site was closed with a rock barricade to limit vehicle access after years
of neglect, vandalism and liability concerns from adjacent land owners. Although closed to street
legal vehicles, the riparian vegetation is not abundant, there is often litter, and informal trails are
eroded. The site needs to be revegetated and monitored for continued use.

Lands, Minerals, and Special Uses
Interpretations/Areas of Concern - Mining

While the apparent level of mining activities in the analysis area is minimal, mining is a
legitimate activity on National Forest lands, as recognized by a century and-a-quarter of Federal
mining laws. Proposed mining activities are not discretionary; i.e. the Forest Service cannot
choose to defer consideration of a mining proposal, as it could an application for a Special Use
Permit. As they arise, mining proposals are matters that the Forest Service must deal with. The
Forest Service's function is to evaluate a mining proposal pursuant to all pertinent Federal laws

4-13



Middle Cowlitz Watershed Analysis Chapter 4: Interpretations/Areas of Concern

and regulations, to help shape actual resulting on-the-ground operations pursuant to same.
Interpretations/Areas of Concern - Special Uses

Water Transmission Lines - It should be recognized that the current authorized uses are
long-standing ones. These facilities will continue to be authorized so long as the permit holders
comply with the terms of their permits, and actual use continues. It is currently Regional Forest
Service policy to discourage the issuing of permits for newly constructed water transmission
lines, given that such authorizations may unacceptably limit Forest Service management options
and other public uses upstream of such facilities.

Utility Lines - It should be recognized that these underground utility lines may need to be
replaced periodically. Such replacement can probably be accomplished with only minor amounts
of ground disturbance.

Private Use of National Forest Roads - The Forest Service, by law, must allow access across
National Forest lands for the benefit of adjacent private lands, when such access across the
National Forest is reasonable.

Interpretations/Areas of Concern - Land Use Adjustments
Within the analysis area are nine National Forest sections of land, and part of another, that are
candidates for exchange from the United States Government to Plumb Creek Timber Company,
as part of a larger proposed exchange involving National Forest and Plumb Creek lands in the
vicinities of the Wenatchee, Mt. Baker-Snoqualmie and Gifford Pinchot National Forests.
The nine sections that are currently candidates for exchange to Plumb Creek are as follows:
1. T.12N, R.7E., Sections 4, 5, and 6
2. T.13N,, R.7E., Sections 28,31,32 and 33
3. T.14N.,R.7E,, Sections 32, 33 and part of 31
It is reasonable to expect that in the future, the Forest Service would be involved in other land

use adjustment activities within the analysis area, including various types of boundary adjustment
actions, land disposals, transfers, exchanges, purchases, and donations.
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Chapter 5 - Sixth Field Watershed Evaluations

The primary purpose of watershed analysis is to provide a scientifically-based understanding
of ecological processes that can be used to guide future management activities within a
watershed. Management on the North Skills Center defined the boundaries of our analysis to be
at the fifth ficld watershed scale. Project planning (especially for timber sales) however, is

usually conducted at the sixth-field watershed scale, thus it is useful to stratify our analysis by

sixth fields. The Middle Cowlitz, is further stratified into the following sixth field

subwatersheds:
Table 5-1: Sixth-Field Watersheds
6th Field # Name Acres % of 5th Field
2 Cowlitz River 12,277 14.54%
2A Kiona Creek 8,073 9.56%
2B Peters Creek 4,463 5.29%
2C Miller Creek 1,545 1.83%
2D Hampton Creek (3142 3%
2E Lake Creck 3,861 4.57%
2F Martin Creek 2,487 2.95%
2G . Lower Lynx Creek 4,541 5.38%
2H Upper Lynx Creek 3,667 4.34%
2] Lower Silver Creek 7,081 8.39%
2K Upper Silver Creek 7,414 8.78%
2L Surrey/Hopkins 8,002 9.48%
M East Fork Silver Creek 2,135 2.53%
2P Cunningham/Owens 3,955 4.68%
2Q Siler Creek 8,584 10.17%
2R Schooley Creek 1,377 1.63%
2T Willie Creek 1,828 2.17%
TOTAL | 84,432 100.00%
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Fifth-Field Watershed Perspective

Even though most project planning on the North Skill Center is put within the context of
sixth-field watersheds, some resource conditions are best understood when they are evaluated at
more than one scale. A brief description of the condition of selected resources at the fifth-field
scale is provided here in order to put them into the necessary context for the ensuing sixth-field
evaluations.

Terrestrial Resources

Connectivity of late-successional habitat along Silver and Lynx Creeks and the Cowlitz River
has been compromised by large blocks of grass/pole sized stands. Connectivity along these
watercourses is important to provide habitat and travel corridors throughout the watershed and
between LSR’s. These corridors would also provide connectivity to the adjacent watersheds.

Optimal cover is currently below the desired level of 44% in the watershed, although data is
limited on which stands actually qualify as optimal cover. A field survey needs to occur to venfy
optimal cover stands, and accurately assess the level of optimal cover in the watershed.
Opportunities to accelerate the development of optimal cover should alse be assessed and
implemented if available.

o P S R N ST S My

Aquatic Resources

The channelization of the lower reaches on many of the tributaries to the Cowlitz River has
removed channel complexities necessary for good fish habitat. Records indicate these areas had
the greatest use for spawning and rearing. Timber harvesting of the riparian reserves has removed
the ability of the stream to recruit large woody debris (LWD), has increased the water
temperature and possibility decreased the dissolved oxygen in many of these streams. Poor water
quality conditions have not been experienced in other 5th field watersheds to the same extent as
they are here. Also, this watershed contains a high number of road/stream crossings. Each
crossing is a high risk in terms of potential for adding sediment to an already overloaded system.
All of the subwatershed, with the exception of one, have road densities that exceed the Forest’s
recommended level of 2.0 mi/sq.mi. Again, each road is a high risk in terms of adding large
sediment loads to the streams. Peakflow conditions are evident within streams throughout the
Sth field watershed. Many 6th field watersheds experiencing peakflow problems flow into other
6th field watersheds also experiencing peakflow problems. Cumulatively, these elements
(physical condition, sediment regime, peakflow conditions, water quality, riparian condition)
added together would indicate that the Middle Cowlitz watershed is in poor aquatic condition.
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Sixth-Field Watershed Evaluations

In the ensuing tables, each sixth-field watershed is evaluated in terms of meeting the nine
Aquatic Conservation Strategy (ACS) objectives and one additional management objective of
maintaining late-successional habitat across the landscape. Take special note of the amount of
non-federal land in each subwatershed as this has an influence on the ratings. A brief description
of each of these ten objectives follows with an explanation of the evaluation criteria that were
used to assign the various ratings. ACS objectives are presented as they appear in the ROD.

1. “Maintain and restore the distribution, diversity, and complexity of watershed and
landscape-scale features to ensure protection of the aquatic systems to which species,
populations and communities are uniquely adapted.” (ROD, page B-11)

Evaluation Criteria - Compare historic/reference and current conditions, examine aquatic
features such as perennial streams, intermittent streams, wetlands, lakes and ponds. Note:
We interpret this ACS objective to refer to the continued physical existence of the variety of
aquatic features from historic or reference times to the present. It does not address the quality
of aquatic conditions, as these are addressed in the other ACS objectives.

Assumptions - The overall drainage networks have increased due to roading -.roads intercept. .
groundwater which increases the network of channels carrying water. -New intermittent and
ephemeral streams exist as road cross drains that cause water to flow where channels
previously did not exist.

2. “Maintain and restore spatial and temporal connectivity within and between watersheds.
Lateral, longitudinal, and drainage network connections include floodplains, wetlands,
upslope areas, headwater tributaries, and intact refugia. These network connections must
provide chemically and physically unobstructed routes to areas critical for fulfilling life
history requirements of aquatic and riparian-dependent species.” (ROD, page B-11)

Evaluation Criteria - Compare historic/reference and current conditions, examine spatial and
temporal connectivity of aquatic and riparian systems. Note: The basis of this evaluation was
on Hydrologic connectivity; Riparian connectivity is addressed in ACS # 8.

Assumptions: Human and natural features which influence hydrologic connections include
hydroelectric facilities (or other stream flow diversions), road crossings of streams (primarily
used to address barriers to fish migration, and does not account for possible barriers for other
aquatic species because of data gaps), roads built along floodplains and wetlands, sediment
deposits instream (gravel bars) or flow routed subsurface.

3. “Maintain and restore the physical integrity of the aquatic system, including shorelines,
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banks, and bottom configurations.” (ROD, page B-11)

Evaluation Criteria - Compare historic/reference and current conditions, examine the physical
integrity of the following aquatic systems: a) shorelines (lakes and ponds); b) stream banks -
includes observations regarding channel widening, channel migration, and occurrence of
Large Woody Debris (LWD) as it relates to pool formation and stream bank cutting; c)
stream bottom configurations; d) condition of upper banks and inner stream gorges of deeply
incised streams.

“Maintain and restore water quality necessary to support healthy riparian, aquatic, and
wetland ecosystems. Water quality must remain within the range that maintains the
biological, physical, and chemical integrity of the system and benefits survival, growth,
reproduction, and migration of individuals composing aquatic and riparian communities.”
(ROD, page B-11)

Evaluation Criteria - Compare historic/reference and current conditions, examine water
quality of aquatic, riparian, and wetland ecosystems:

a. biological - macroinvertebrate and fish (limited.surveys occur in selected streams).
b. physical - stream temperature information occurs on selected streams; turbidity is
approximated in ACS #5
c. chemical - pH
Note: Unless specific statements are made in this section, no data is available with which to
evaluate ACS Objective #4.

“Maintain and restore the sediment regime under which aquatic ecosystems evolved.
Elements of the sediment regime include the timing, volume, rate, and character of sediment
input, storage, and transport.” (ROD, page B-11)

Evaluation Criteria - Compare historic/reference and current conditions, examine elements of
the sediment regime (input, storage, and transport) including: timing, volume, rate, and
character of sediment.

Assumptions - Erosion from roads delivers fine sediment to streams. Sediment delivered to
streams from mass wasting is both fine and coarse.

“Maintain and restore in-stream flows sufficient to create and sustain riparian, aquatic, and
wetland habitats and to retain patterns of sediment, nutrient, and wood routing. The timing,
magnitude, duration, and spatial distribution of peak, high, and low flows must be protected.”
(ROD, page B-11)
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Evaluation Criteria - Compare reference and current conditions, examine the ability of in-
stream flows to create and sustain riparian, aquatic, and wetland habitats by looking at
timing, magnitude, duration, and spatial distribution.

Assumptions - Aggregate Recovery Percentage (ARP) and Water Available for Run-off
(WAR) models were used to evaluate whether a subbasin was meeting this objective.

Note: If a subbasin had an ARP of 75% or lower, or a WAR of 9% or higher, then subbasin
was not meeting this objective.

. “Maintain and restore the timing, variability, and duration of floodplain inundation and water
table elevation in meadows and wetlands.” (ROD, page B-11)

Evaluation Criteria - Compare historic/reference and current conditions, examine floodplain
inundation and the elevation of water tables in meadows and wetlands:

Assumptions - A majority of inventoried wetlands are associated with either high ridges and
talus slopes or floodplains adjacent to streams. A majority of wetlands under the forest
canopy are not inventoried.

. “Maintain and restore the species composition and structural diversity of plant communities -
in riparian areas and wetlands to provide adequate summer arid Winter thermal regulation,
nutrient filtering, appropriate rates of surface erosion, bank erosion, and channel migration
and to supply amounts and distributions of coarse woody debris sufficient to sustain physical
complexity and stability.” (ROD, page B-11)

Evaluation Criteria - Compare historic/reference and current conditions, examine the species
composition and structural diversity of plant communities in riparian areas looking
specifically for functions regarding the following:

thermal regulation (summer and winter)

nutrient filtering _

rate of surface and bank erosion and channel migration

amount and distribution of coarse woody debris

connectivity and structural characteristics of forest in riparian zone

oap g

Assumptions - Late seral habitat provides required components and complexity (horizontal
and vertical diversity within plant communities) to achieve the objective. Mid-seral habitat
achieves the objectives to a lesser degree; early-seral habitat least achieves the objectives.

. “Maintain and restore habitat to support well-distributed populations of native plant,
invertebrate, and vertebrate riparian-dependent species.” (ROD, page B-11)
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Evaluation Criteria - Compare historic/reference and current conditions, examine the ability
of the area to support well-distributed populations of native plants, invertebrates, and
vertebrate riparian-dependent species.

Note: Data on species occurrence and populations in riparian areas are very limited, as is
site-specific habitat data.

LS. Evaluate late-successional and oldgrowth species habitat within the watershed.

Evaluation Criteria - Compare historic (reference) and current conditions, examine the
condition of late-successional habitats outside of riparian reserves with respect to:

a. fragmentation of late-successional habitat patches (i.e. reduction in "interior habitat")
b. connectivity of late-successional habitat patches
c. condition of late-successional habitats with respect to insects, disease, windthrow, etc..

Rating Definitions and Confidence

The evaluation criteria listed above for each objective are rated in the following tables according
to the following scale: ' . : P Ak e

Good (G) Criteria elements have not changed; they are essentially the same as historic/
reference conditions. The subwatershed meets the management objective with

only minor exceptions.

Fair (F) Criteria elements have changed somewhat from historic/reference conditions. The
subwatershed is near the margin for meeting the management objective.

Poor (P) Criteria elements have definitely changed from historic/reference conditions. The
subwatershed does not meet the management objective.

Data Gap (D) No information, or not enough information available to assign a rating.

The evaluation ratings are assigned a level of confidence for accuracy according to the following
scale:

High (H) High confidence that assigned rating is accurate.
Moderate (M) Moderate confidence that assigned rating is accurate.

Low (L) Low confidence that assigned rating is accurate.
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Table 5-2: Gth Field #2 - Cowlitz River (12,277 acres, 14.5% of Sth field, 99% non-federal)

Management Ohjectives Confidence Rationale
1) Existence of squatic features at M Pereanial Streams - No change.
lamdscape scale. 1stermifient Streams - No change.
Wetlands - Decreased due to coaversion to pasture.
Lakes & Pomds - Scanews iake, Cowlitz Falis Dam
2) Connectivity between wateesheds L No stream flow diversions preseat. No road crossing problems.
3} lntegrity of aquatic sysiems - Lack of data
4) Water quality for healthy - No physical or biological data available. There has been reintroduction of
ccosystems anadromous fish species.
5} Appropriate sediment regime Lack of data
Numerous debris flows have been observed on the north side of Huffaker
Mountsin over the last decade.
6) In stream flow H High WAR (45%)
Low ARP (70%)
7} Floodplain Function H Conversion to pasture land, bome developments, new dam has wiped ost
floodplain functicn slong Cowlitz River.
&) Structural diversity of plant H Due to non-federsl ownership, riparian vegetation is primarily grassipole and
communities some small tree. There is no Iate-successional habitat within riparian reserves.
) Habitat to support well distributed - No data
populations of riparian species
LS) Late successional habitat H 9% of this sebwatcrshed is in non-federal ownership and is currently &

combination of grass/pole and small tree. Small area of LS habitat on casters
edge (LSR). Total LS babitat outside of RR is 265 acres (2% of subwatershed).

Comments: Not much available data to rate ACS objectives for this subwatershed. Large

percentage of the subwatershed is in

non-federal ownership. We don’t have management

responsibility on this land, however, this area is extremely important to anadromous fish.
Land use is primarily human oriented resulting in a large change from previous condition.
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Table 5-3: 6th Field #2A - Kiona Creek (8,073 acres, 9.6% of 5th field, 100% non-federal)

Management Oblectives Coafidence Rationale

1) Existence of squatic features at H Peresnial Streams - Kiona Creek flows sebsurface.

landscape scale. Interwaittent Streams - Minor increase due 1o road drainage.
Wetlands - Minor deceease.
Lakes & Ponds - None knowa.

2y Connectivity between waiersheds H No stream flow diversions present. Subsurface flow in lower sections of Kiona
Creek. Road in floodplain.

3) Intcgrity of aguatic systems H Lack of large woody debris, poor pool quality/quantity. Channel widening,
debris flows. Braiding is taking piace ia Kiona Creek due 10 farge sediment
foads. Channefization/diking taking place on Kiona Creck.

4) Waker quality for healthy H Anadromous species 10 reach #2 - Resident fish 10 reach #2. Water lemperature

eCosysiems exceed Washington State standards on Kiona, West Fk. Kiona, and Dry Creeks.
Reaches K1 & K2 have low D.O.

$) Appropriate sediment regime H Several deep-seated landslides in WS, most are inactive. Coarse and fine
sediment from Mass wasting has increased to 1 High level above reference
conditions. 114 road/stream crossings, road density of 2.85 misq. mi. Channel
braiding confirms scdiment loading.

€} In stream flow H High WAR (17%) ®

: Low ARP (60%)
Channel widening occurring in Kiona Cr.

7 Floodplsin Function M Some housing developing and roads influencing floodplain function aloag Kiona
O

B8) Structurs! diversity of plant H Pue 1o non-federal ownership, riparian vegetation is primarily grass/pole and

communities some smali tree. There is no late-successional habitat within riparian reserves.

9} Habitat o support well distributed - No data. May be data in Kiona Creek Watershed Analysis.

populations of riparias species

LS) Late successional habitat H This subwaiershed is 100% in non-federa! ownership and is dominated by

grass/pole snd small tree categories.

Comments: We have no management responsibility in this subwatershed. Watershed analysis of
Kiona Creek was conducted by Murray Pacific and data in this table is mostly from that report.
Overall, this subwatershed is in an early seral stage. The future of the watershed condition is
largely dependent upon the direction of private management.
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Table 5-4: 6th Field #2B - Peters Creek (4,463 acres, 5.3% of 5th field, 76% non-federal)

Mansgement Objectives Rating Coufidence Raticnale

1) Existence of aquatic features at G H Perennial Streams - Oliver sad Peters Creck flow subsurface.

Inadscape scale. utermittent Streams - Incresse due to roading.
Wetlands - Minor decrease due to pasture conversion.

Lakes & Pouds - None knowa,

2Z) Connectivity between watersheds P H No stream flow diversions present. Subsurface flows in Oliver and Peters
Creeks. No road crossing peoblems,

3) Integrity of aguatic systems P H Lack of large woody debeis. Poor pool quality/quantily. Lack of spawning
gravel. Channel widening. Peters Creek has become channelized and diked.

4) Water quality for healthy P H Anadromous fish in reach #1 of Peters and Oliver Crecks. Resident fish to reach

ecosystems K 13 - Peters Creek. Waier temperature exceed Washington State standards oa
Oliver and Peters Crs. D.O. standards exceeded on Ofiver Cr. Peters Creck is &
domestic waler source.

5} Appropriate sediment regime .3 H Several decp-seated landslides in WS; most appear inactive; slide above Hwy 12
is an exception. Coarse aad fine sediment delivery from mass wasting is High
above reference conditions. 128 road/stream crossings, road density of 4.3 mifsq.
mi. Subsurface flow of stream confirms high sediment foading.

6} In stream flow F H High WAR (25%)

: ’ Low ARP {50%)
Channel widening in Oliver Cr.

7) Floodphaia Function P M Conversion to pasture fand, wetland drained for pastures aloag Peters Cr.,
roading influencing floodplins

8) Structural diversity of plant P H Of the federally owned land, 33% is large tree withia riparian reserves. Only 4%

communities of the entire subwatershed Is large tree within riparian reserves.

9} Habitat to support well distributed D - Knewn locations for tailed frog and Pacific giant salamander in Peters Creck.

populations of riparian species

LS) Late successional habitat P H Apoproximately 5% of the ssbwatcrshed is currently in large tree outside of
riparian reserves, ‘This habitat is concentrated in & Iarge block near the middie of
the subwatershed, with a small connection 1o other areas of large tree o the cast.

Comments: This area also included in Kiona Creek Watershed Analysis, so a lot of data came
from that document. Peters Creek is a domestic watersource. Channelization has removed all
instream complexity in portions of Peters Creek. Overall, this subwatershed is in an early seral
stage. The future of the watershed condition is largely dependent upon the direction of private

management
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Table 5-5: 6th Field #2C - Mill_er Creek (1,545 acres, 1.8% of 5th field, 43% non-federal)

Msasagement Objectives Confidence Rationale

1) Existence of aquatic features at H Pereanial Streams - Miller Creek is channelized.

landscape scale. Intermittent Streams - No change.
Wetiands - No change.
Lakes & Ponds - Nope known.

) Connectivity between walersheds L No stream flow diversions present. Possible road aossingpmbm

3} Integrity of aquatic systens H Lower section of Miller Creek has been channelized. Lack of large woody
debris. Poor pool quality/quantity, lack of sprwning gravel. High width to
depth ratio. Garbage dumping in fower reach.

4) Waltez quality for healthy - Ansdromous and resident fish to reach #1 in Miller Creek

ecosysiems First half mile of Mifler . has garbage problems.

5} Appropriate sediment regime H One large, desp-seated landslide in WS; appears to be inactive except for
margins. Sediment delivery trom mass wasting is Slight above reference
conditions. 20 road/stream crossing, read density of 2.9 missg. mi.

6) fn stream flow H High WAR (21%)

: -Moderaie ARP (78%)

‘N Floodplain Function H Channclized portion of Miller . - no floodplain function

8) Structural diversity of plant H Nationai Forest portion is mostly large wee in riparian reserve. Rating reduced to

communitics fair due 1o Jarge amount of aon-federsl land in grass/poic stage.

9) Habitat to support well disiributed - Tailed frog, Pacific giant salamander, and Cascade frog sites in Miller Creek

populations of riparian species bekow FR 7534,

LS} Late successionat habitat H Approximately 21% of the subwatershed is in large tree with connections to the

cast and west. The large tree is in a fairly Iarge block swrounded by smail tree
which alicviates edge effects.

Comments: Channelization of portions of Miller Creek have removed all instream complexity in
those areas. Approximately % mile of anadromous fish habitat has been lost in Miller Creek due

to channelization.
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Table 5-6: 6th Field #2D - Hampton Creek (3,142 acres, 3.7% of 5th field, 73% non-federal)

Mansgementi Objectives Confidence Raticmale

1) Existence of aquatic features at H Pecennial Streams - Hampton Creck flows subsurface.

fandscape scale. Estermitient Strenms - No change.
Woetlandis - Decrease due 1o pasture copverrsion.
Lakes & Ponds - No change.

2) Connectivity between watershods H No stream flow diversion present. Undersiized culvert on Silverbrook Road.
Road in floodplainfwetiend. Hampton Cresek flows subsurface.

3} Integrity of squatic systems L Lower Hampton Creek Bas been channelized  No data for large woody debris,
pools, width 1o depth ratio, or substrate. Rating is based on channelization and
subsurface flows.

4) Water quality for healthy - Resident fish in reach #1.

ecosystems Data Gap
Domestic water source.

5) Appropriaie sediment regime H One doep-seated landshide in WS, currentfiy active and disrupting 75 Rd, possible
concern for Pyt landowners at base of killl. Sediment delivery from mass
wasting is Stight above reference conditiams. 35 road/stream crossing, road
density of 4.5 mifsq. mi.

6) ln stream flow H High WAR (12%)

Moderse (81%) , IR

7) Floodplain Function H Coaversion 1o pasture land, housing develinpment, ditching of stream, and
highway 12 dissects the Hoodplain.

8) Structurai diversity of plant H National Forest portion is mostly Jarge e in riparian reserve. Rating reducad o

communities fair due to large amount of non-federal amd.

9 Habitat to support welt distributed . Red legzed frog and Pacific giant salamamder sites known from Hampton Creek.

populations of riparian species

L.5) Late successional habitat H Approximately 10% of the subwatershed is large tree outside ripatian reserves.

This is concentrated in the north. Southbextn portion is in non-federal ownership.
Large frec is in one large Hock with good connections except o the south.

Comments: Hampton Creek is a domestic watersource. Overall, this subwatershed is in an early
seral stage. The future of the watershed condition is largely dependent upon the direction of
private management. The National Forest portion of Hampton Creek is currently in large tree,
however root rot may be a problem here.
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Table 5-7: 6th Field #2E - Lake Creek (3,861 acres, 4.6% of 5th field, 76% non-federal)

Management Objectives Rating Confidence Raticnale

1) Existence of aquatic features st G H Perenxis! Streams - No change.

landscape scale. Intermittent Strearas - Increase due to road drainage.
Wetlandy - Minor decresse.
Lakes & Pouds - No change.

2) Connectivity between walersheds F M No stream flow diversions presenl. No known road crossing probiems. Roading
in floodplain,

3) Integrity of aquatic systems P H Lake Cyeek reaches 2, 3, &4 lack large woody debris. Width to depth ratio is
poor for reaches 2 & 3. No data for pools. Lack of spawning gravel.

4) Wazer quality for healthy P H Anadromous fish al confluence of Lake and Silver Crecks. Resident fish to (and

ecosystems within} Watch lake. Water temperature exceeds Washington State standards in
Lake Cr. and Watch Lake. Dissolved Oxygen is below state standards in Watch
Lake

$) Appropriate sediment regime P H One barge , deep-seated landsiide at confluence of Lake & Silver Creeks may be
effecting channel. Sediment delivery by mass wasting is Moderate above
reference conditions. 85 road/strears crossing, road density of 4.3 misq. mi.,
bank cutting of channe] observed.

6) In siream flow P H U Maderme WAR (12%) 777 7T S ]

o ‘¥ Low’ARP (38%)

Bapkrutting occurring on Lake Cr.

7} Floodplain Function D - Roads may be influencing foodplaia function,

8) Strectural diversity of plant ? H Mostty prass/pole snd some smafl tree within the riparian reserves. Only 3% of

communities the entire subwatershed is large tree within riparian reserves.

9} Habitat to support well distributed D - No data.

populations of riparian species

LS} Late successional habitat P H Approximaiely 5% large tree (outside riparian reserves) in smalf fragmented
blocks. 76 % of the subwatershed is in noa-federal owsership.

Comments: Water quality is a problem in this subwatershed. High temperature is limiting
salmonid distribution in Lake Creek and Watch Lake. Overall, this subwatershed is in an early
seral stage. The future of the watershed condition is largely dependent upon the direction of

private management.
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Table 5-8: 6th Field #F - Martin Creek (2,487 acres, 2.9% of 5th field, 100% non-federal)

Munagement Objectives Coalidence Rationale

1) Existence of aquatic features at H Perennlal Streams - No change.

{sndscape scale. Intermittent Streams - Incresse due to rosding.
Wetlands - None known.
Lakes & Poads - None knowa.

2} Consectivity between watersheds L No stream flow diversions present. No known road crossing problems. Roading
in the floodplain.

3} Integrity of squatic systems - No dais available

4) Water quality for heaithy M No data available for fish

teosysiems ‘Water temperatures exceed Washinglon State standards for North Fork Martin
Cr. Dissolved oxygen exceeds state standards on Martin Cr.

5 Appropriate sediment regime M Sediment delivery by mass wasting is High above reference conditions. 80
road/stream crossing, road density of 6.4 ml/sq. mi

6) Ia stream fiow H High WAR (32%)
Low ARP (21%)

7} Floodplain Function - Roads may be influcncing floodplain function

8) Structural diversity of plant H Riparian reserves dominated by grassipole stage. There is no inte-successions]

communities babitat within riparian reserves in this subwatershed

9) Habitat to support well distributed - No data available

populations of riparian species

LS) Late successional habitat H This subwatershed is 100% in non-federal ownership. Approximately 83% in

grass/pole stage. No large tree.

Comments: Overall, this subwatershed is in an early seral stage. The future of the watershed
condition is largely dependent upon the direction of private management.
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Table 5-9: 6th Field #2G - Lower Lynx Creek (4,541 acres, 5.4% of 5th field, 83% non-fed)

Management Objectives Rating Coafidence Ratiopale

1) Bxistence of aquatic features st G H Pereanial Streams - No change.

fandscape scale. Indermitient Stresams - Incresse due to road drainage.
Weilands - Nooc Kmown.

Lakes & Poads - Nouc kaown.

2) Connectivity between waiersheds F H No stream flow diversions preseal. Roading in the floodplain. No known
problems with road crossidgs.

3) Integrity of aquatic systems P M Lack of targe woody debris. Poor poo! quality/quantity. Lack of spawning
gravel, No data on channel widening or width to depth ratio.

4) Water quality for healthy P H Anadromousfresidemt fish from confluence with Sitver Creek 1o L 10. Lynx Cr,

ecosystems exceeds Washingtow: State water tempersture standards. Arscaic and Lynx Cr.
exceed state D.O. levels.

5) Appropriate sediment regime P H Sediment delivery from mass wasting is Severe above reference conditions. 113
road/stream crossing, road density of 5.4 mi/sq. mi., Bankcutting and channel
braiding confirm sefiment loading.

6} In stream flow P H =1 High WAR (11%} B i i
Low ARP (32%) : Ponpwn R e
Bankcutting and beaddiag occurring oa Lyax Cr.

T Fioodplain Function P - Roading may be infinencing floodplain fection.

8) Structural diversity of plast P 24 Some large tree in beadwater streams (NE comner), the rest mostly grass/pole

commutiities stage in riparian reserves.

9) Habitat to support well disuibuted 3] - No data available

populations of riparian species

LS} Late successional habitet F H Approximately 7% large tree {outside RR), mostly in one block in the NE comer

of the subwalershed surrounded by grassipole. This is one of the Jargest blocks of
large tree in the snadysis area - approximately 500 acres, but influenced by edge.

Comments: Lynx Creek has a large population of resident fish, despite poor ratings. Sediment
delivery from mass wasting is severe in this subwatershed and this is likely to continue given the
density of roads and their condition. Overall, this subwatershed is in an early seral stage. The
future of the watershed condition is largely dependent upon the direction of private management.

5-14

¢



Middle Cowlitz Watershed Analysis

Chapter 5: Sixth Field Watershed Evaluations

Table 5-10: 6th Field #2H - Upper Lynx Creek (3,667 acres, 4.3% of 5th field, 21% non-fed)

1.5} Late successional habitat

Muanagement Objectives Ratieg Coulidence Rationale

1) Existence of aquatic features at G H Peresnial Streams - Lynx Creek flows subsurface.

tandscape scale. Intermittent Streams - Increase due to road drainage.
Wetlands - Nope known.
Lakes & Pouds - None known.

2) Connectivity between wlersheds P H Mo stream flow diversions present. Lyax Creek flows subsurface in reach L 14.
Roading in the floodplain. No known problems witk road crossinge.

3} Integrity of aquatic systems P H Fait to good amount of large woody debwis. Data gaps on substrate, width io
depth ratio, chanac! widening, and sediment depositios. Would get = Eair rating
excepl for the fact that subsurface flow complelely removes the integrity of an
aquatic system.

4) Water quality for healthy ? H Anadromous/resident fish from reach L 10to L. 14. Lyax Cr. exceeds

ecosystems Washington State standards for water temperature snd dissolved oxygen.

) Appropriate sediment regime P H Sediment delivery from mass wasting is Moderate shove reference comditions.
107 road/stream crossing, road density of 5.1 mi/sq, i, Subsurface Bows in
watershed.

&) In stream flow P H Moderate WAR {11%)

Low ARP (34%)

7} Floodplaitt Function D - Roading may be influencing floodplain functios.

8) Structural diversity of plant P H Scatiered sections of large tree in riparian reserves. Vast majority is grass/pole.

communities

9) Habitat 1o support well distributed b - No data available

populations of riparian specics

P H Approximately 10% large trec {outside riparian reserves) in fragmented blocks

surrounded by grass/pole.

Comments: Reach 14 of Lynx Creek has gone subsurface. Water quality problems are similar to
other subwatersheds. There is more instream wood within the streams of this subwatershed as

compared to others (this is good!).
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Table 5-11: 6th Field #2J - Lower Silver Creek (7,081 acres, 8.4% of 5th field, 3% non-fed)

Managemeat Objectives Confidence Ratioaale

1) Existeace of aquatic features at H Pereuntsd Streams - Sitver CreeX hias been channclized.

landscape scale. Intermittent Streams - Increase due to roading.
Wetlands - Minor loks.
Lakess & Pomds - None knowa.

7} Connectivity between watersheds H No siream flow divessions present. No known road crossing problems. Roading
in the floodplain.

3} Integrity of aquatic sysiems H Lack of large woody debris. Poor width to depth ratio. Foor pool
quality/quantity. No dats on chanmel widening or debris flows. Lower reach of
Sifver Creek has been chanpelizedl. Bank scour is evidenl

4) Water quality for healthy H Anadromous fish from confluencx 10 § 4, Resident fish from conflueace to S 6.

ecosystems Silver Cr. exceeds Washingtoa Simte standards for water tempersture and
dissolved axygen.

5) Appropriate sediment regime H Several deep-sealed landstides oczur in WS; several of which are active.
Sediment delivery from mass wasing is High compared to reference conditions
{noting that ref. conditions are also high). 113 road/stream crossing, road deasity
of 3.9 mifsq. mi., Channel aggradistion and braidiog support sediment loading.

6) In stream flow H Low WAR (9%) ' s
Low ARP (71%)

7y Floodplain Function H Highway 12 dissects floodplain, there is housing development, industrial
development, channclization, s pasture land influencing floodplain.

8) Structural diversily of plant H Large amounts of 1ate-seral in omuinstem Silver Creek (southern portion),
communities otherwise Iate-seral is scaticred.  Remainder mostly grass/pole with some small
free.

9) Habitat to support well distributed - No data available.
populations of riparian species
LS) Late successional habitat H Approximately 19% large tree (cmtside of riparian reserves), distributed on

petiphery of subwatcrshed. The Fargest block in the southem pottion with
connections to the east and west  Problem with interjor habitat leads to pooe

rating.

Comments: Loss of instream complexity has occurred in lower reach of Silver Creek where it
has been channelized. This has importance to anadromous fish as well as other aquatic species.
Historic anadromous barrier at river mile 2.7 is no longer there (20° waterfall became a 7'
waterfall during the 1996 flood. This area filled in with sediment.). Lots of braiding in response

reaches throughout Silver Creek.
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Table 5-12: 6th Field #2K - Upper Silver Creek (7,414 acres, 8.8% of 5th field, 0% non-fed}

Mansgement Objectives Coufidence Rationale

1} Existence of aquatic features s H Perenial Streams - Silver Creek flows subsurface.

{andscape scalk. Intermittent Streams - Increase duc to roading,
Wetlands - Minor decrease.
Lakes & Pogds - Nonc known.

2} Connectivity between watersheds H No stream flow diversions present. Silver Creek flows subsurface. No known
problems with road crossings. Roading in floodplainiwetiand.

3) Iniegrity of aquatic systems H Channel braiding and bank scour is occurring. Lack of large woody debris. Poor
poal quality and poor spawning gravels. Subsurface flow in reach 7.

4} Water quality for healthy H Resident fish from reack S 6105 7.

ecosystems :

5) Appropriate sediment regime H Sediment delivery from mass wasting is Slight above reference conditions,
however, scveral flood damage siles were noled on mads from the “96 event.
137 road/stream crossing, road density of 3.6 mifsq.mi., Pools filling with
sediment and subsurface flows indicate sediment koading.

£) 1o stream flow H Low WAR (9%} : foreermme e
Low ARP (59%) .
Bank scouring occusriag on Sitver Cr.

) Floodplain Functica - Roads may be influencing floodplain function.

8) Structural diversity of plant H Mainstem of upper Silver Creek mostly large tree with one large gap in the

communities middle. Headwaters in northwest comer in grass/pole stage, the rest a
combination of large tree and grass/pole,

9) Habitat to support well distributed - Tailed frog, Cascade frog, amd Pacific giant salamasder sites in mainstern and

populations of riparian species tributaries of Silver Creek.

£.5) Late successional babitat H Approximately 32% large tree {outside of riparian reserves), well distributed but

fragmented. Connectivity is fair, but interior size of bocks is poor.

Comments: Upper Silver Creek has one of the few isolated stocks of Westslope Cutthroat. A
portion of reach #6 is subsurface. Channel braiding and bank scour are a problem in Silver
Creek. 65% of this subwatershed is in LSR which should lead to improvement over time in
meeting aquatic and late-successional objectives.
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Table 5-13: 6th Field #2L. - Surrey/Hopkins (8,002 acres, 9.5% of 5th field, 44% non-fed)

Management Objectives Rating Coalidence Rationsle

1) Existence of aquatic features st F H Perenaiaf Streams - Hopkias Creek flows sab=rface.

landscape scale. Intermliitent Streams - No chaage
Wetlands - decrease due o pasture conversicm.

Lakes & Ponds - No change.

2) Conaectivity between watersheds F H No stream flow diversions present. No kaows: problems with road crossings.
Rosad in floodphin/wetland.

3) Integrity of aquatic systems D - Channelization of Surrey Creek. No instream datz available,

£) Water quality for healthy D - Possible use of area at confiuence with Cowliez by fish.

ecosystems :

5) Appropriate sediment regime ¥ H Several deep-scated landsBdes is W3; two ke active portions that are cffecting
roads. Sediment delivery i Slighe above refeeeace conditions. 45 road/siream
crossing, road density of 2.1 misgmi.

6} In stream flow i F H High WAR (22%), mainly doe to valicy bobices.

High ARP {89%) : ’ I

7) Floodplain Function P H Highway 12 dissects the floodplaie, howsing development, channelization, and
drained wetlands.

B) Structural diversity of plant F H National Forest portion mostly large and seadl tree within riparian reserves,

communities however large amount of non-federal land in grass/pole reduces rating to fair.

5) Habitat to support well distributed D - No data available.

populations of riparian species

LS) Late successional habitat P H Approximately 12% large tee (outside RR), comcentrated in the northern
portion. Southern portion & in pom-federal ownership. Small tree surrounding
large tree blocks alleviates edge effects. Commectivity to north and west.

Comments: Large portion in valley bottom is in non-federal ownership. Future of these areas is
dependent upon private management. Forest Service land is generally in good condition relative
to the management objectives rated in the table. Domestic water source present.
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Table 5-14: 6th Field #2M - East Fork Silver Creek (2,135 acres, 2.5% of 5th field, 0% nf)

Mansgement Objectives Rating Confideuce Rationale
1} Existence of aquatic features at G H Perennial Streams - No change.
fandscape scale. Intermitteat Streams - No change.

Wetlands - None known,
Lakes & Ponids - None known.,

) Conncctivity between watersheds G H No stream flow diversions present. No known problems with road crossings.

3) Imtegrity of aquatic systems b - No instream datx available.

4} Water quality for healthy D - Quarter mile length used by snadromous and resident fish.

ecosystems

5) Appropriate sediment regime F H Several large, deep-seated landslides in W5, portions of two are active and
disrupting the 47 Rd. Sediment delivery is Slight compared to refereace
conditions. 14 road/stream crossings, road density of 1.2 mifsq. mi,, road failure,
debris flows

6} In stream fow G H Low WAR (8%)
High ARP (90%)

7) Floodpiain Functios D - Data Gap

8} Structural diversity of plant G H High percentage of large tree with some small tree in riparian reserves,

communitics

9} Habitat to support well distributed D - No data available

populations of riparian species

L5} Late successional habitat G H Approximately 41% large tree {outside riparian reserves) conceatrated in the east
and middie of the subwatershed. Limited connectivity to the north and west,
good connectivity south.

Comments: This subwatershed is in better condition (relative to the rated objectives) than all the
others in the fifth field.
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Table 5-15: 6th Field #2P - Cunningham/Owens (3,955 acres, 4.7% of 5th field, 35% non-f)

Mapagement Olijectives Rating Coafidence Rationnie

1) Existence of aquatic features at F H Pereanial Streams - CunninghsmfOwens are subsurface and channelized.

landscape scale. Ietermitient Stresms - No change.
Wetlands - Decresse due to pssture conversion.
Lakes & Pouds - No change.

2) Connectivity between watersheds P H No stream flow diversions prescot. Undersized culvert oa Owens Creek.

. Subsurface flows o boths Cunningham and Owens Creeks.

3) Integrity of aquatic systems 3] - Cunningham Creek bas been channefized. No instream data available,

4) Water quality for healthy D - The first mile is used by resident fish.

ecosystems

5} Appropriaic sediment regime P H Background rate of mass wastisg/erosion is bigh along Cunsingham & Owens
Creeks. Sediment delivery from mmass wasting is Moderate above references
coaditions. 39 roadtream crossings, road density of 2.4 mifsq. mi., chronic road
failures along Forest Road 2304,

6) In sircam Bow P H High WAR (21%) . s R e o e
Modenate ARP (84%). . ... e e}

7 Floodplaia Fusction P H Conversion 1o pastare land, housing development, 3nd roading influcncing
floodplain functions.

8) Structural diversity of plant F H On National Forest lands, riparian reserves dominated by sl tree and farge

communities tree with small gaps of grass/pole. Non-federal mostly grass/pole.

9} Habitat to support well distributed b - No data available

populations of tiparian species

LS) Latc successional habitat F H Approximately 14% Iarge trec (outside riparian reserves) scattered and

fragmented but surrounded by smalf tree.

Comments: All instream complexity has been removed in channelized reaches of Cunningham
Creek. Lack of data makes this one difficult to rate.
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Table 5-16: 6th Field #2Q - Siler Creek (8,584 acres, 10.2% of 5th field, 27% non-federal)

Manugement Obfectives Rating Confidence Eatlonaie

1} Existence of aquatic features at G H Pereanial Stresins - No change.

{andscape scale Intermittent Streams - Increase due to rosding.
Wetlands - Decrease due to roading.

Lakes & Poads - No change.

2} Connectivity between watersheds ¥ H No stream flow diversions preseat. Road in floodplainfwetiand. Culvert on
Road 2304 is 4 fish passage barrier.

3) Integrity of aquatic systems F M Questionable data on large woody debris (salvage harvest bas occurred in
stream). Pool quality and quantity is fair. Poor spawning gravels,

4) Water quality for heaithy G M Anadromousfresident fish from confivence 05 3. Residestfrom53105% i

ecosysiems Siler Creek. Resident fish in Squire Creek to Road 2305, Possible residents in
Looe Tree Lake. Resident fish in Gibbs Lake.

Water temperature data on Siler Cr. is good.

5) Appropriate sediment regime F H Sediment delivery from mass wasting is Slight above reference conditions, 95
road/stresm crossing, road density of 3.9 mi/sq. mi., Bankcutting snd silty
substrate observed.

6) In stream fow F d High WAR (13%})

Moderaie ARP (B4%)

7) Floodphain Fuaction P H Couversion to pastare land, in&aslriai development, catife grazing, dmmge o{w 1
wetlands, and roads influencing floodplains function

8) Structural diversity of plant F H Northern portion nos-federat dominated by grass/pole. Southere portion & mix

communities of smal! tree (north of Siler Creck) and large tree (south of Siler creek) with
sevenl grassfpole gaps. Cattle grazing on private lands.

9) Habitat to support well distributed D . No data available.

populations of riparian species

LS} Late successional habitat B H Approximately 22% laspe tree (outside riparian reserves), concentrated in the
southern half of the subwatershed. Large trec habitat has been heavily
fragmented by timber harvest. Siler Owens timber sale will remove more large
tree in this arcs. East/west connectivity is fair if you include small trec areas.

Comments: Overall, this watershed is evaluated as fair in meeting the rated objectives. 45% of
the subwatershed is in LSR, which will lead to improvements in meeting ACS objectives as

young stands mature.
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Table 5-17: 6th Field #2R - Schooley Creek (1,377 acres, 1.6% of 5th field, 43% non-fed)

Maxagement Objectives Rating Couafidence Rationaie
1) Existence of aquatic features at G H Percanial Streams - No change.
Iandscape seale. Intermittent Streams - No change.

Wetlands - Decrease due to pasiure conversion.
Lakes & Ponds - None known,

Z) Connectivity between watersheds F M No stream flow diversions present. Culvert on Skinner Road and Road 2502016
is a basrier,

3) Integrity of aquatic sysiems D - No instream data available.

4) Waler quality for healthy G L Resident fish in first mile of Schooley Creck. Not much water guality data.

ecosystems

5) Appropriate sediment regime G M Sediment delivery from mass wasling is Stight above reference conditions. 13

road/stream crossings, road density of 3.7 mifsq. mi.

6) In stream flow P M High WAR (28%)
Moderaic ARF {82%)
*Verification needed with a stream survey on Schooley Cr.

7 Floodplain Function P M Convession to pasture lands and  housing development

8} Structural diversity of plant F H Lower portion of Schooley Creek in farge tree, upper portion includes large gaps
communities of grass/pole.

9} Habitat 1o support well distributed D - No data available.

populations of riparian species

LS} Late successional habitat F H Approximately 33% large tree (outside riparian reserves) concentrated in the
middie of the sebwatershed with connectivity (o the south and east

Comments: All of the Forest Service land in this subwatershed is in LSR. Most of the LSR
portion is already in a large tree stage.
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Table 5-18: 6th Field #2T - Willie Creek (1,828 acres, 2.2% of 5th field, 0.1% non-federal)

Munagesient Objectives Rating Coalidence Rationale
1} Existence of aqustic features at G H Perennlal Strexms - No change.
landscape scale. Intermittent Streams - Increase due o roading.

Wetlands - Nooe known.
Lakes & Poads - None known.

2) Connectivity between walersheds G M No stream flow diversions present. No known problems with road crossings.
Roading in the floodplsin.-

3) Integrity of aquatic systems P L Bank cutting and poor pool habitat for first four reaches. Poor spawning gravei.
Channel braiding. Electroshocking yielded no fish in Willie Cresk.

4) Water quality for healthy F L Water temperature data is only spot checks from sircam survey.
ecosystems
%) Appropriate sediment regime | 4 M Onc large, decp-seated landslide in the WS; portions of which are active.

Sediment delivery frotn mass wasting is Moderate above reference conditions.
49 road/stream crossing, road density of 4.9 mifsg. mi. Bankcutting and channel
braiding observed in watershed. )

6) In stream fow P M Moderate WAR (11%)
Low ARP (60%)
Bank cutting occurring on Willie Gr.

T} Floodplaia Function D - Roads may be influencing floodplaia function.

B8) Structural diversity of plant P H Large tree in riparian reserves mostly on southernmost edge and in a few
communities beadwaters, Mainstem of Wilkie Creek mostly grass/pole.

9) Habitat ic support well distributed D - No data available.

popuiations of riparian species

LS} Eate successional habitat P H Approximately 19% large tree {cutside riparian rescrves) in four patches isolated
by grass/poie on ol sides. No connectivity.

Comments: Lots of bank cutting and deposition indicate peak flow problems. Existing large tree
component is within LSR.
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Chapter 6 - Management Recommendations

Introduction

The purpose of this chapter is to identify those management activities which are considered to
be appropriate for closing the gap between the present condition and the desired future condition
of this watershed. All proposed activities will be consistent with the guidelines of the Gifford
Pinchot Land and Resource Management Plan, as amended.

Historic and current conditions of the watershed were described in chapter 3. In order to best
describe the appropriate management activities that will close the gap between the present
condition and the desired future condition of this watershed, we first need a picture of that
desired future condition. It is important to note that current management direction plays a large
role in defining future conditions, While we may desire to restore certain portions or elements of
the watershed to conditions similar to those in historic times, the entire watershed will not reflect
historic conditions. The following is a description of the desired future condition for this
watershed.

Desired Future Condition B e PR
Vegetation:

The desired condition in the Late Successional Reserves (LSR) and the Unroaded
Recreation (UL) allocations will resemble the condition at the historic reference time, because
there is no expectation of regeneration harvests for these allocations. The only management
activity in these allocations will be thinnings in stands which are young enough to benefit from it.
The long term objective of these allocations is to produce late successional habitat for all species
that depend on it. Stands in these allocations are expected to produce large trees, snags, multiple
layered canopies, and large course woody debris on the forest floor. Average stand diameters
will exceed 21 inches, and Douglas-fir will be the dominant tree in the overstory. In other words,
the large tree component in these allocations is-expected to approach a relatively high percent of -
the area within the allocation - approximately 75%, or higher.

Associated tree species will include western hemlock, western redcedar, and big leaf maple at
lower elevations, and noble fir, pacific silver fir, mountain hemlock, subalpine fir, Engleman
spruce, and western white pine at higher elevations.

The desired condition for Matrix and Adaptive Management Area (AMA) allocations -
General Forest (TS), Deer and Elk Winter Range (EM,ES), and Visual Emphasis (VM) will
include stands of various ages across the landscape that is in these allocations. Each of these
allocations has a predetermined level of scheduled timber harvest associated with it. The harvests
will include both thinnings and regeneration harvests. As a result, the landscape within these
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allocations will show a mosaic of stands in many different sizes or ages at any one point in time.
These stand sizes will range from grass/pole to large tree, and they will be widely distributed
across the landscape to the extent that they are consistent with other coincident resource
objectives and limitations.

The percent distribution between grass/pole, small tree, and large tree will vary over time, but
each will be represented at any one point in time. The percent of large tree stands will be at least
28% at any time, because, even in the general forest allocation (with an average rotation of 110
years), there will be at least 18% in large trees under a fully managed condition. In the deer and
elk allocations, at least 47% will be in large trees at any time. And in the visual allocations, at
least 25% will be in large trees at any time. Weighting these percentages by the appropriate acres
in each allocation yields an average of 28% in large trees. (This will be in addition to the large
tree component associated with riparian reserves which occupy as much as 30% to 40% of the
watershed.)

The remaining 72% of land, outside of riparian reserves, can be assumed to be split fairly
evenly between small trees and grass/poles after the land is in a fully managed condition. The
tree species mix will be similar to that described for the reserved allocations above.

Wildlife and Botanical Resources

The desired future condition of the watershed relative to wildlife and botanical resources
would have riparian corridors providing connectivity and travelways for late-successional .
dependent species so that individuals, groups, and populations are not isolated. Water quality is
such that it meets ACS objectives and can sustain an appropriate riparian flora and fauna
including lesser known species of fungi, bryophytes, lichens, amphibians, mollusks, and fish.

Fragmentation in the LSRs is reduced so that an approximate minimum of 10% of the
watershed contains late-successional interior forest habitat. Optimal cover and forage for deer
and elk is distributed as described in Amendment 11.

Surveys are complete and protective buffers for TES species are established where necessary.
Species monitoring will identify declining populations or other problems and management
actions will be designed to improve conditions where appropriate. Special habitats are located
and protected where appropriate. N ' o

Agquatic Resources

The aquatic component of this analysis is based on data available from the furn of the century

and later, the current condition, and the ability to meet the Desired Future Condition (DFC) as
defined in the Columbia River Basin Anadromous Fish Habitat Management Policy and
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Implementation Guide (PIG), the Land and Resource Management Plan, Amendment 11, state
and federal laws and interpretation of ACS objectives.

More specifically, the desired future condition of the physical component of a stream is
evaluated largely using PIG Guidelines. Standards such as 80 pieces of LWD per mile or more
and width to depth ratios of 10 or less are all generally considered in good condition depending
on channel type (See appendix A). The desired future condition for water quality is to achieve
the state standards. Water temperatures of below 16 degrees Celsius and dissolved oxygen
standards above 9.5 mg/l for class AA waters are some of the common state standards used. The
desired future condition for peakflow is to meet ARP and WAR thresholds as defined in the
Gifford Pinchot Cumulative Assessment Report and the Washington State Peakflow Module.
Other desired future conditions for the aquatic component are to meet the ACS objectives. (See
page 5-3 of this document for interpretation of ACS objectives.)

Recommendations at the Fifth-Field Watershed Scale

Recommendations provided here span the sixth-field subwatersheds and are provided to

eliminate the need for duplication within the sixth-field management recommendation tables, - T

Boundary Changes of Riparian Reserves

This watershed analysis does not identify site specific, or general changes in riparian reserve
boundaries. Interim riparian reserves, as they are prescribed in the ROD; are recommended
based on the evaluation of each subbasin relative to ACS objectives 1 through 9. Deviation from
this course should only occur after thorough review by an interdisciplinary team comprised of a
hydrologist, soil scientist, botanist, wildlife and fisheries biologist, and silviculturist. The most
likely streams to have changes are those that fall into the category of Class IV. It is likely that
project-specific surveys will identify many such streams. Any changes to riparian reserves
should be based upon “on-the-ground” reviews, and determining that such a change would not
affect the maintenance of the Aquatic Conservation Strategy objectives. ' Any changes to riparian
reserve boundaries are to be evaluated and documented as part of the NEPA process.

Regeneration Harvest Within Riparian Reserves

Pages C-31 and C-32 of the ROD describe conditions of acceptable regeneration harvest and
salvage activities within riparian reserves. Recommendations other than those identified in the
Northwest Forest Plan should be developed through interdisciplinary, site-specific analysis.
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Commercial Thinning Within Riparian Reserves

Commercial thinning may be appropriate within the riparian reserves when the harvest
activities are specifically designed to improve the aquatic conditions andfor develop late
structural corridors. In the event of such activity, original reserve buffers should be maintained
on the ground, and activities within the buffer should be implemented more conservatively than
outside the buffer. Site-specific review by an interdisciplinary team should be the mechanism by
which such prescriptions are recommended. Measures to minimize disturbance to soil,
vegetation, and aquatic features should be identified prior to implementation.

Other Silvicultural Activities (Inside and Outside of Riparian Reserves)

Other silvicultural activities (including pre-commercial thinning, pruning, fertilization, and
conifer release) should be reviewed by an interdisciplinary team to develop joint proposals for
such activities both inside and outside of riparian reserves. Within riparian reserves, proposals
should be designed to improve aquatic conditions and promote the Aquatic Conservation
Strategy objectives.

Connectivity of Riparian Reserves

Restoration activities in the Middle Cowlitz watershed should initially focus on restoring
connectivity in riparian reserves associated with Silver and Lynx Creeks and the Cowlitz River.
Because most of the Cowlitz River and Lynx Creek are on private lands, partnerships and
possibly funding of restoration projects will be required to restore riparian areas. Restoring
connectivity along these watercourses will provide habitat and travel corridors which lead
throughout the watershed. Connectivity would be provided between the LSR’s located in the
south and northeast portions of the watershed. These corridors would also provide connectivity
to the adjacent watersheds. Restoration could include planting riparian species, fencing of the
riparian area in pastures, and pre-commercial and commercial thinnings designed to promote
late-successional habitat conditions, snag and coarse woody debris placement and/or creation.

Roads

Given the substantial cumulative hydrologic effects observed in this watershed which in large
part are attributable to erosion and mass wasting associated with roads, it is apparent that a need
exists to reduce the impacts of these roads on the aquatic conditions. Since most of the Federally
administered land in the Middle Cowlitz watershed is in timber producing allocations (Matrix
and Adaptive Management Area), the challenge is how best to effectively administer the timber
production duties while simultaneously reducing the hydrologic effects that an extensive road
network on steep slopes produces.
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In making these determinations, it is important to note that harvest opportunities (particularly
regeneration harvest) under the current management guidelines appear to be very limited in this
fifth-field watershed over at least the next 10 years, and in some parts of the watershed for as
long as 20-25 years. However, the current analysis indicates a need for precommercial thinning
on the order of 4,500 acres in this fifth-field watershed to promote the goals of long-term timber
production on Matrix and AMA allocations. In addition, there is a concern that the existing
condition of the road system is susceptible to severe storm events that occur several times per
decade. Storm events in years 1994-96 have combined to create damage to the road network that
will require greater than $347,000 to repair to the same or slightly improved condition
Continued storm damage costs of this magnitude in the future may occur at a rate that we are not
able to repair on a sustainable basis, and cumulative effects to the watershed will continue at an
undesirable rate. ‘

Taking all these factors together, a cost effective alternative worth considering is the concept
of placing portions of the road network into "storage”. By this, we mean determining which
roads will not be needed for a given time (e.g., 10-25 years), evaluating those roads to determine
which portion are at risk of some type of damage from storm events, and weatherizing those
portions of road to withstand a span of time with no maintenance such that storm damage during
that time is minimized. It is anticipated that main trunk roads and other roads actually needed..
over the next 10-25 years will remain open and be maintained; the emphasis here is to reduce the
risk of monetary and ecological costs from leaving roads open that won't be used for
management activities during the 10-25 year window.

The sequence of steps required to implement this idea of road system storage might look
something like:

1. Conduct ATM Phase Il Road Condition Surveys on roads in this watershed as soon as
possible. These surveys will identify “at risk™ segments of roads, and will help prioritize
roads needing stabilization or decommissioning. During the same time, evaluate and
locate precommercial and commercial thinning needs in the watershed; determine roads
needed to accomplish this work.

2. Review and revise the existing Access and Travel Management plan (ATM) to reflect
new information from road condition surveys and timber management assessment. When
planning for these stabilization needs, be sure to consult with adjacent private and
commercial landowners regarding their needs for access and cost-share agreements.

3. Repair roads needed for TSI work and begin precommercial and commercial thinning.
On roads determined to not be needed for TSI work, evaluate, design, and begin
stabilization work (e.g., remove culverts, pullback unstable shoulder, install waterbars,
etc), for only those roads or segments determined to pose some risk. Roads not posing
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any risk will be dealt with as suggested in the ATM Plan.

4. As TSI work is completed along given roads, design and implement necessary work on
those road systems as well. The idea is to deal with stability concerns as we proceed with
TSI work.

5. Maintain records of construction needs for each "weatherized"road (e.g., size and
number of culverts needed per road, estimated quantities of material needed, etc). The
idea is to have a rough design on the shelf for when a given road is reopened in the future,
but recognize that future construction will need specific survey and design..

Developed Recreation and Trails

Clarify access to trails by formalizing traitheads near the Cowlitz Valley. Limit new
developments to trail opportunities near existing facilities. Focus recreation access on main
arterials that provide routes to known dispersed sites, huckleberry patches, and trailheads (fishing
sites along Silver Creek). Close roads near the Cowlitz Valley where garbage dumpmg has been
a problem. Implement roads-to-trails proposals where feasible as roads are closed: -~ == - ~

Dispersed Recreation

Inventory dispersed recreation camps at lakes (see sixth-field tables for specifics). Focus of
recreation within the watershed should be for dispersed recreation including huckleberry picking,
firewood gathering, and dispersed use at lakes. Management and administration of public use
will be minimal.

Recommendations at the Sixth-Field Watershed Scale

The ensuing tables contain specific recommendations and concerns related to specific
management activities for each sixth-field watershed. It is important to note that the
recommendations are put within the temporal context of the next ten years. Thus, while a
specific sixth-field watershed may not have identified opportunities for certain management
activities now, it does not preclude future opportunities.
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Table 6-1: 6th Field #2 - Cowlitz River (ROD Allocations: LSR 1% )

Activity Recommendations Concerns
Regeneration None. The only federal land is L.SR,
Harvest
Commercial | No appareat opportunities Within the home range of one known
N spotted owl pair. This is also within the
Thinning marbled murrelet zone 2.
Roads No recommendations, mostly private land.
Other Nothing planned. There may be partnership
. opporfunities for enhancement of fish habitatand - J. ..
Restoration o orian restoration. : N . .
Recreation | Nothing planned
and Trails —-
Other Issues | Noneknown
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Table 6-2: 6th Field #2A - Kiona Creek (ROD Allocations: none, 100% non-federal)

Activity Recommendations Concerns
Regeneration None, this is all private land.
Harvest
Commercial | None, this is all non-federal land.
Thinning
Roads None, this is all non-federal land.
Other This is all non-federal Jand, however there may be™ | - - T
. partnership opportunities for enhancement of fish
Restoration habitat and riparain restoration.
Recreation | None, this is all non-federal fand.
and Trails
Other Issues None, this is all non-federal land.
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Table 6-3: 6th Field #2B - Peters Creek (ROD Allocations: Matrix 24%)

Activity Recommendations Concerns

Regeneratiou There are some large tree stands however based on | High WAR (25%), low ARP (50%).
their location and what we know about hydrological | Presence of permit authorized water

Harvest concerns in the subwatershed, no opportunities are | transmissios fines. Within the home range
identified beyond those already included in the of one knows spoited owl pair, within
planned Sitver Watch Timber Sale. marbled muzrrelet zone 2 and biological

winter range for deer and elk.

Commercial Appears to be limited opportunities, needs closer See above
Thinning scrutiny.

Roads Restoration epportunities exist on FR 7534-040
Other There majr be partacrship 6pponunities for

. enhancement of fish habitat and riparain
Restoration restoration,

Recreation Nothing planned.

and Trails
Other Issues | Look for opportunities to improve viewshed by Existing condition of viewshed does not
blending existing unit edges. meet Visual Quality Objectives due to past
harvest units.

Parts of TIZNRO7ESD5,06 and TISNRG7E
§31,32 may be exchanged with Plumb
Creek Timber Co.
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Table 6-4: 6th Field #2C - Miller Creek (ROD Allocations: Matrix 57%)

Activity Recommendations Concerns
Regeneration Forest Plan MAC is visual emphasis so any High WAR (21%), Moderate ARP (78%).
Harvest regencration would need to comply with this Within the home ranges of two known

allocation. Estimate is that only a small opportunity | spotted ow! pairs. Within zone 2 for
exists beyond that which is already included in the | marbled murrelets. Within biological
planned Silver Watch Timber Sale. winter range for deer and elk.
Commercial Some small tree stands, though their status is Sce above,
Thinning unknown. Needs a more detailed look.
Roads Close affected roads per ATM plan guidance. Koown areas of garbage dumping
Other There may be partnership opportunities for ~ -
. enhancement of fish habitat and riparain -
Restoration restoration.
Recreation Nothing planned.
and Trails
Other Issues | None known. Parts of TI2ZNRGTES04,05 and T13NROTE

$32,33 may be exhanged with Plumb
Creek Timber Co.
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Table 6-5: 6th Field #2D - Hampton Creek (ROD Allocations: Matrix 23%, Adm. Wthd, 4%)

Activity Recommendations Concerns
Regeneration May be salvage opportunities due to root rot, High WAR (32%), Moderate ARP (81%).
Harvest however concerns {see right) may limit other TES plant location. Within the bome

regeneration beyond that which is already included | ranges of two known ow! pairs, within zone

in the planned Silver Watch Timber Sale. 2 for marbled munielets, and within
biological winter range. Presence of permit
authorized and other water transmission
lines.
Commercial | Small tree stands exist, but need a closer look to See above
Thinning determine status.
Roads Close affected roads per ATM plan guidance. Known sites of garbage dumping.

ERFO projects on FR 7S MP 0.6, 1.2, 1.4 Have received application for private road
easement TIZNRO7ES10. Be aware of
deep seated landslide displacing FR 75, -

_ R "~ 71 due north of WP Highschool.
Other There may be partnership opportunities for
s enhancement of fish habitat and riparain
Restoration restoration. Rehabilitation of pond and spring on

Randle compound. Service road on compound

should be converted to a trail.

Recreation Rehabilitate and revegetate the Mary Kiona day use | Riparian area is being adversely affected.
. site. Increase closure methods 1o fully restrict

and Trails ACCeSS.

Other Issues | None known. TIZNRO7ESO4 may be exchanged with

Plumb Creek Timber Co.
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Table 6-6: 6th Field #2E - Lake Creek (ROD Allocations: Matrix 24%)

Activity Recommendations Concerns
Regeneration No apparent opportunities. Moderate WAR (12%), Low ARP (38%).
Harvest Within the home range of one known owl

arv pair, within zone 2 for marbled murrelets,
and within biological winter range.
Commercial No apparent opportunities, Sec above
Thinning
Roads Restoration opportunities exist on FR 4778, Expect application for use of FR 4778 as
access to private land. Would require
reconstruction.
Other There may be partnership opportunities for Known water quality concerns at Watch
Restoration enhancement of fish habitat and riparain” - Lake (T'and DOY - 7 0=
ora restoration. Riparian restoration at Watch Lake.
Should monitor water chemistry at Watch Lake.
Restoration {culvert removal) at outlet,
Recreation Inventory use at Watch Lake. Watch Lake reported to have garbage and
and Trails campsite management concerns.
Other Issues None known. Part of Sections 28, 31, and 32 of T13N

RO7E could be exchanged with Plumb
Creek Timber Co.

6-12
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Table 6-7: 6th Field #2F - Martin Creek (ROD Allocations: none, 100% non-federal)

Activity Recommendations Concerns
Regenemtion None, this is all non-federal land.
Harvest
Commercial None, this is ali non-federal land,
Thinning
Roads None, this is all non-federal land.
Other _This is all pon-federal land, however there may be

partnership opportunities for enhancement of fish . 4. -

Restoration habitat and riparain restoration.” ™"~ "7 e
Recreation None, this is all non-federal land.
and Trails
Other Issues None, this is all non-federal land.
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Table 6-8: 6th Field #2G - Lower Lynx Creek (ROD Allocations: LSR 9%, Matrix 8%)

Activity Recommendations Concerns
Regeneration Matrix is all grass/pole. No regeneration High WAR (11%), Low ARP (32%).
Harvest opportunities in the near future. Within zone 2 for marbled murrelets and

within biological winter range. 4.4 miles of
anadromous habitat.
Commercial | No opportunities. See above.
Thinning
Roads Restoration opportunities may exist on FR 8500130 { FR’s 8500-042 and -044 have provided
and 8500131 {costshare with private landowners??) } access to private lands with one log bridge.
Expect application for use and
reconstruction of FR’s 4778 and 8500-130
“foracces§ taprivate lands, Z0 10T O
Other There may be partnership opportunities for
. enhancement of fish habitat and riparain
Restoration restoration. New stream survey is needed.
Possible instream restoration projects in reaches 8,
9,10,
Recreation None proposed
and Trails
Other Issues | Recommend dropping the Forest Plan pine martin

allocation within this subwatershed.
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Table 6-9: 6th Field #2H - Upper Lynx Creek (ROD Allocations: Matrix 79%)

Activity Recommendations Concerns
Regeneration Four isolated large tree stands, surrounded by Moderate WAR (11%), Low ARP (34%).
Harvest grass/pole. Probably not much opportunity for Within the home range of one known owl

LA regencration harvest. pair. Within marbled murrelet zone 2,

Forest Plan pine martin aliocation retained
here.
Commercial | One small tree stand, but probably not at See above
Thinning commercial age at this time.
Roads Restoration opportunities exist in several places on | Expect application for use of FR 8500-130
FR 85; flood damage sites on FR 85 at MP 13.5 and | with reconstruction for access to private
FR 85-130 MP0.8. fands.
Other There may be partnership opportunities for o
. enhancement of fish habitat and riparain .
Restoration restoration. Restoration of reach 14 and
continuation of stream survey.
Recreation Nothing planned
and Trails
Other Issues | Recommend retaining Forest Plan Pine Marten Sections 32, and 33 and parts of Section

allocation.

31 of T14N RO7E could be exchanged with
Plumb Creek Timber Co.
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Table 6-10: 6th Field #2J - Lower Silver Creek (ROD Allocations: Matrix 79%, LSR 14%

Adm. Wthd. 4%)
Activity Recommendations Concerns

Regeneration Very limited opportunities. Most already taken Low WAR (9%), Low ARP (71%). One

Harvest with Silver Watch Timber sale. TES plant location. Within the home
ranges of five known owl pairs. Within
zone 2 for marbled murrelets and within
biological winter range. 5.5 miles of
anadromous habitat.

Commercial | Ve limited opportunitics. Most already taken with | See above.

Roads Close affected roads per ATM plan guidance. Known sites of garbage dumping.
Restoration opportunities exist on the following Expect application for reconstruction and
roads: 47, 75, 7500-018, -065, 7561, 7561-018, use of FR 4778 for access to private lands.
8500-042, -045, Flood damage sites on FR 47 at
MP 15.0. FR63 MP 13.9, FR75MP4.9,FR85
MP 0S5, FR 74-185 MP 80, FR4778 MP 2.3, 2.4, - -

2.9, FR 75-8064 MP .25, 1.25, FR 4778.

Other There may be partnership opportunities for

. enkancement of fish habitat and riparain

Restoration restoration.

Recreation Either fix washout or define aliernate traithead. No access to Purcell Mtn Trail {285,284}

and Trails Construct trail to record yew tree. due to washout on Rd 6300037,

Other Issues | Noae known Parts of Sections 4 of TI2N RO7E and

Sections 28 and 33 of T13N RO7E could be
exchanged with Plumb Creck Timber Co.
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Table 6-11: 6th Field #2K - Upper Silver Creek (ROD Allocations: LSR 65%, Matrix 35%)

Activity Recommendations Concerns
Regeneration No apparent opportunities Low WAR (9%), Low ARP (59%). Within
Harvest the home ranges of three known owl pairs.

Within zone 2 for marbled murrelets.

Commercial | No apparent opportunities See above
Thinning
Roads Restoration opportunities exist on roads 63, 8BS,

8518. Flood damage sites on roads 47 MP 11.9;

4773 MP 0.5, 1.4, 1.5; 6300-130 MP 0.1; 8522;

8522-028; 8522-029; 4772 MP 0.1; 8400-134; 4773

at junction with FR 47.
Other There may be partnership bpportunities for | Intétior habital in SR is fragmented.

. enhancement of fish habitat and riparain B '

Restoration restoration. Stream restoration at Silver Creek

reach 6.
Recreation Allen Mtn roads to trails project (convert 4.2 mi of | Lack of inventory of dispersed sites in
and Trails FR 8400134 and 8418037) for proposed min bike upper Silver Creek.

loop to tie in with existing Allen Mtn Trail 253.

Long Lake reported to have garbage and

Long Lake/Willame roads to trails project (corvert | campsite management concerns.

3.5 mi of FR 4700110, 4700112 and 4740) for min

bike and ORYV trail.

Inventory use at Long Lake
Other Issues | None known
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Table 6-12: 6th Field #2L - Surrey/Hopkins (ROD Allocations: Matrix 38%, AMA 11%

Adm, Wthd. 7%)
Activity Recommendations Concerns
Regenmﬁon Mostly visual emphasis Forest Plan MAC, Limited | High WAR (22%). Within the home
Harvest opportunity for regeneration. There is a problem ranges of six kiown owl pairs. Within
a with root rot, so there may be salvage opportunities. | zone 2 for marbled murrelets and within
biological winter range. Presence of permit
authorized water fines.
Commercial | Lots of small tree stands. Probably some See above
. opportunities, but need further scrutiny to
Thinning determine availability.
Roads Close affected roads per ATM plan guidance. Known sites of garbage dumping.
Recognize the need for maintenance on FR 47
where deep seated slides are disrupting road.
Other There may be partnership opportunities for ST -
. enhancement of fish habitat and riparain
Restoration restoration,
Recreation Locate new traithead on Forest Service land justto | No access off of Highway 12 to Purcell
and Trails the east of current location. Mtn Trail (284) due to private land.
Other Issues | Recommend dropping the Forest Plan pine martin

allocation within this subwatershed.
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Table 6-13: 6th Field #2M - East Fork Silver Creek (ROD Allocations: Matrix 65%, Adm.

Wihd, 35%)
Activity Recommendations Concerns
Regeneration Small opportunity in western two thirds of the Within the home ranges of four known owl
Harvest subwatershed. Not much beyond that which is pairs. Within zone 2 for marbled murrelets
already included in the planned Silver Watch and within biological winter range. One
Timber Sale. quarter of a mile of anadromous habitat.
Commercial | Yery little apparent opportunity. See above
Thinning
Roads Close affected roads per ATM plan guidance. Known sites of garbage dumping.
Flood damage sites on FR 4700-185 at MP 1.3 and
beyond. Alsoon FR 47 MP 17.7 and 18.4.
Recognize the need for maintenance on FR 47
where deep seated slides are disrupting road.
Other There may be partnership opportunities for ¢ S e S
enhancement of fish habitat and riparain b R ame Sits S
Restoration restoration. Need a stream survey on East Fork
Silver Creek.
Recreation | Nothing proposed
and Trails
Other Issues | Look for opportunities to improve viewshed by Existing condition of viewshed does not

blending unit edges.

meet Visual Quality Objectives duc to past
harvest units.
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Table 6-14; 6th Field #2P - Cunningham/Owens (ROD Allocations: AMA 65%)

Concerns

Activity Recommendations
Regeneration Forest Plan MAC is visual emphasis. Moderase High WAR (21%), Moderate ARP (84%).
Harvest opportunities for regeneration if carefully designed. | Within the home ranges of four known owl
pairs. Within biological winter range.
Pileated woodpecker allocation from Forest
Plan is retained.

Commercial Moderate opportunity, though needs closer See above.

Thinning scrutiny.

Roads Create trailhead at Cline Road, just west of Kitborn | Public access on 2304 to Pompey Peak
Creek (adjacent landowner concemns). Further Trail (128) is limited {seasonal washouts,
restoration opportunities exist on FR 2304, Flood distance to trailhead)
damage on FR 2304 at Owens Creek, Cougar
Creek, Cunningham Creek. Culvert at Owens
Creek and Cline Road needs to be enlarged. ST o

Other Habitat restoration at Cunningham Creek below the

. Ciine Road. There may be partpership

Restoration opportunities for enhancement of fish habitat and
riparain restoration.

Recreation Nothing planned

and Trails

Other Issues | Look for opportuaities to improve viewshed by Existing condition of viewshed does not

blending unit edges. Recommend keeping Forest
Plan pileated woodpecker allocation.

meet Visual Quality Objectives due to past
harvest units.
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Table 6-15: 6th Field #2Q - Siler Creek (ROD Allocations: LSR 45%, AMA 29%)

Activity

Recommendations

Concerns

Regeneration
‘Harvest

Small opportunity for regeneration harvest in this
area.

High WAR (18%), Moderate ARP (84%).
Within the home ranges of five known owl
pairs. Within marbled murrelet zone 2 and
within biological winter range.
Fragmentation of late seral habitat. This
subwatershed has 7 known sites of a TES
plant and one known site of a survey and
manage plant that are dependent on late
seral habitat. 2.7 miles of anadromous
habitat.

Commercial
Thinning

Moderate opportunity for thinning,

Same as above

Roads

Close affected roads per ATM plan guidance.

Restoration opportunities exist along road 55 (near

Lone Tree Lake). Flood damage site on FR 55 at
MP 0.8.

|'Preserice of biiried felephone and electrical

Known sites of garbage dumping.

lines along FR’s 23, 2305, 2306, 2504, and
2504-041 will probably require periodic
maintenance and replacement. Some FR’s
provide access to private land.

Other
Restoration

There may be partnership opportunities for
enhancement of fish habitat and riparain
restoration. Restoration opportunities in Squire and
Siler Creeks. Riparian planting may be needed
along reach 10 of Siler Creek. Culvert replacement
aceded at crossing of FR 55. Lone Tree Lake
needs to be surveyed (fish) and needs riparian
rehabilitation. Culvert replacement needed on
Squire Creek at FR’s 23, 2304, and 2305.

Interior habitat in LSR is fragmented.

Recreation
and Trails

Inventory use at Lone Tree Lake.

Lone Tree Lake reported to have garbage
and campsite management concerns.

Other Issues

Look for opportunities to improve viewshed by
blending unit edges. Recommend dropping the
Forest Plan pine martin allocation within this
subwatershed.

Existing condition of viewshed does not
meet Visual Quality Objectives due to past
harvest units.
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Table 6-16: 6th Field #2R - Schooley Creek (ROD Allocations: LSR 57%)

Activity Recommendations Concerns
Regeneration None. All the federal ownership is in LSR.
Harvest
Commercial | Small opportunity within LSR. High WAR (28%), Moderate ARP (82%).
. Within the home range of one known owl
Thinning pair. Within zone 2 for marbled murrelets
and within biological winter range.
Roads Close affected roads per ATM plan guidance. Known sites of garbage dumping.
Other Culvert replacement necded on Skinner Road and
Rest orai:i on FR 2502-016. There may be partaership

opportunities for enhancement of fish habitat and
riparian restoration.

Recreation Nothing planned
and Trails

Other Issues | Noncknown.
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Table 6-17: 6th Field #2T - Willie Creek (ROD Allocations: Matrix 76%, LSR 29%)

Activity Recommendations Concerns
Regeneraﬁan Small block of large tree habitat (approx. 160 Moderate WAR {11%), Low ARP (60%).
Harvest acres) within matrix allocation may be an Within the home range of one known owl

a opportunity. pair. Within zone 2 for marbled murrelets
and within biological winter range.
Commercial | Noopportunity for thinning. Mostly grass/pole. See above.
Thinning
Roads Restoration opportunities exist on FR’s 4778, 4778- | Expect application for the use and
044, 4778-045. Flood damage sites at FR's 85 at reconstruction of FR 4778 for access to
MFP 2.0,3.0,17.7,18.4,19.7, 4778 MP 1.9, 2.1 private lands.
Other New stream survey needed. May be partnership
. opportunities for enhancement of fish habitat and
Restoration riparian restoration.
Recreation Nothing planned
and Trails
Other Issues | Noneknown,
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Appendix A

Hydrologic Data (ARP, WAR, Channei Condition)






ARP Peakflow Analysis
Combined for Forest Service and Private Ownership's

Watershad FS Land
Sixth Field ARP Total Acres ARP
Cowlitz-2 70.4 12279 100
Kiona-2A 60.0 8076 o
Peters-2B 49.6 4460 71
Miller-2C 78.0 1544 93
Hampton-2D 81.3 3141 92
Lake-2E 37.8 3860 68
Martin-2F 21.0 2484 0
Lower Lynx-2G 32.3 4540 57
Upper Lynx-2H 33.5 3665 35
Lower Silver-2J 71.0 7080 71
Upper Silver-2K [ 59.0] 7417 59
Surrey/Hopk-2L 89.2 8002 94
E. Fk Silver-2M 90.0 2135 90
Cunning/Ow-2P 84.2 3955 90
Siler-2Q 83.8 8583 83
Schooley-2R 82.0 1375 82

Willie-2T [ e60] 1830 66
Under 70%

FS land

Acres
170

1056
882
907
942

805
2890
7080
7417
4483
2135
2596
6230

788
1830

Pvt land
ARP

70
60
43
58
77
28
21
27
28

83
73

82

Pvt land

Acres

12109
8076
3404

662
2234
2918
2484
3735

775

3519

1359
2353







 Summary of Middle Cowlitz Sixth Field Watersheds
WAR Peakflow Analysis

WAU

2 Year

5 Year
10 Year
25 Year
50 Year
100 Year

Cowlitz-2
2 Year
5 Year
10 Year
35 Year
50 Year
100 Year

Kiona-2A
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Peters-2B
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Percent Percent Percent Percent Percent Percent
Increase Increase Increase Increase Increase Ixrease
Normal Unusual Normal Unusual Normal Unnsual
Event Event Event Event Event Event
Current Current All Immature All Immature All Immmature Al Immature
Conditions Conditions Conditions Conditions Conditions Conditions
Over Ower Over Over Ower
All Mature AllMature Al Mature All Mature Current Current
84433 acres
12.18%] _ 21.28%]  17.61%]  32.93% 4.94%[9.94%]
9.95% 17.04% 14.12% 26.36% 3.84% 8.17%
8.79% 14.81% 12.31% 22.88% 3.27% 7.19%
7.68% 12.52% 10.54% 19.27% 2.68% 6.11%
7.00% 11.07% 9.47% 17.06% 2.34% 5.47%
6.73% 13.51% 9.01% 16.09% 2.16% 5.12%
122789 acres
27.85% 45.24% 30.94% 50.55% 2.42% 3.66%
22.51% 34.62% 24.80% 38.68% 1.87% 3.02%
21.52% 32.61% 23.66% 36.44% 1.76% 2.89%
18.82% 26.88% 20.55% 30.04% 1.46% 2.49%
17.30% 23.63% 18.81% 26.40% 1.29% 2.25%
17.08% 23.13% 18.56% 25.85% 1.26% 221%
8076.7 acres
| 10.10% 17.91% 11.04% 20.20% 0.85% 1.94%
8.60% 15.22% 2.37% 17.17% 0.71% 1.69%
7.14% 12.50% 1.75% 14.10% 0.57% 1.42%
6.25% 10.73% 6.76% 12.11% 0.48% 1.24%
5.69% 9.54% 6.14% 10.77% 0.43% 1.11%
5.40% 8.94% 5.82% 10.08% 0.40% 1.05%
44604 acres
13.97% 2533% 16.08% 29.49% 1.85% 331%
11.64% 20.90% 13.33% 24.33% 1.51% 2.83%
9.50% 16.69% 10.81% 19.43% 1.20% 2.34%
8.49% 14.55% 9.61% 16.93% 1.04% 2.08%
7.88% 13.23% 8.89% 15.39% 0.94% 1.91%
7.53% 12.47% 8.48% 14.51% 0.88% 1.82%






Mifler-2C
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Hampton-2D
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Lake Cr-2E
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

2 Year

5 Year
10 Year
25 Year
50 Year
100 Year

L. Lynx-2G
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

U. Lynx-2H
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

1544.1 acres

13.24% 21.32% 20.54% 36.03%
11.46% 18.22% 17.57% 30.79%
9.34% 14.14% 13.91% 23.89%
8.39% 12.28% 12.29% 20.74%
7.87% 11.22% 11.40% 18.96%
7.59% 10.69% 10.95% 18.06%
3141.1 acres

20.36% 32.09% 24.77% 42.17%
18.03% 27.32% 21.70% 35.91%
15.25% 22.15% 13.07% 29.11%
13.91% 19.36% 16.31% 25.44%
12.91% 17.12% 14.99% 22.51%
12.74% 16.77% 14.77% 22.04%
3860.6 acres

5.32% 12.54% 7.06% 15.96%
3.87% 9.68% 5.13% 12.32%
3.17% 8.17% 4.20% 10.39%
2.76% 7.26% 3.67% 9.24%
2.38% 6.36% 3.16% 8.09%
2.20% 5.92% 2.91% 1.54%
24844 acres

18.41% 34.72% 19.72% 37.18%
13.79% 27.06% 14.77% 28.97%
11.27% 22.60% 12.07% 24.20%
9.39% 19.15% 10.05% 20.51%
8.20% 16.92% 8.78% 18.11%
7.53% 15.63% 8.07% 16.74%
4540.4 acres

saw[ 11s%] e1s%[  13.16%
3.85% 8.73% 4.571% 10.27%
3.23% 1.51% 3.83% 8.83%
2.66% 6.34% 3.16% 7.46%
2.32% 5.61% 2.75% 6.60%
2.15% 5.24% 2.56% 6.17%
3665.3 acres

4.68%[ 11.26%) 8.36% 19.58%
345% = 8.66% 6.16% 15.06%
2.84% 1.30% 5.07% 12.69%
2.21% 5.82% 3.96% 10.13%
1.99% 527% 3.56% 9.18%
1.83% 4.38% 3.27% 8.50%

6.44% 12.12%
5.48% 10.63%
4.18% 8.54%
3.60% 1.54%
3.27% 6.96%
3.12% 6.66%
3.67% 7.64%
3.11% 6.74%
2.44% 5.70%
2.11% 5.10%
1.84% 4.60%
1.80% 4.52%
1.65% 3.04%
1.21% 2.40%
1.00% 2.06%
0.88% 1.84%
0.76% 1.63%
0.70% 1.52%
1.10% 1.82%
0.86% 1.50%
0.72% 1.30%
0.61% 1.14%
0.54% 1.02%
0.50% 0.96%
0.93% 1.78%
0.69% 1.42%
0.59% 1.24%
0.48% 1.05%
0.42% 0.94%
0.39% 0.88%
35t% 7.48%
2.62% 5.89%
2i7T% 5.02%
1.71% 4.07%
1.54% 3IN%
1.42% 3.45%






L. Silver Cr-2J

2 Year

5 Year
10 Year
25 Year
50 Year
100 Year

U. Silver Cr-2
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Surrey/Hopk-2
2 Year
S Year
10 Year
25 Year
50 Year
100 Year

E. ¥k Silver-2
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Cun/Owens-2P
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Siler-2Q
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

70808 acres

4.39% 8.96% 15.16% 31.53% 1031%]  20.71%
3.33% 7.04% 11.44% 24.79% 7.85% 16.58%
L 2.86%  617% 9.79% 21.70% 6.74% 14.63%
TU227% 5.00% 7.74% 17.60% 535% 12.00%
2.00% 4.45% 6.79% 15.67% 4.70% 10.74%
1.83% 4.12% 6.21% 14.48% 4.30% 9.95%
7417.1 acres
4.00% 9.12%]| 12.15% 26.48% 7.83% 15.91%
2.80% 6.65% 8.50% 19.31%] 5.55% 11.88%
2.51% 6.02% 7.61% 17.48% 4.98% 10.80%
1.98% 4.83% 6.00% 14.02% 3.94% 8.77%
1.70% 4.20% 5.17% 12.20% 3.41% 7.68%
1.52% 3.78% 4.62% 10,99% 3.05% 6.94%
8002 acres
13.81%]  2210%]  19.87%]  34.86% 533%[__ 10.44%]
12.19% 19.18% 17.32% 30.24% 4.58% 9.28%
9.98% 15.00% 13.38% 23.64% 3.54% 7.52%
9.41% 13.717% 12.95% 21.71% 3.24% 6.98%
8.52% 11.98% 11.56% 18.90% 2381% 6.17%
8.10% 11.16% 10.92% 17.60% 261% 5.79%
2135.7 acres
3.86% 7.96% 12.29% 25.74% 2.12% 16.47%
3.12% 6.62% 9.94% 21.41% 6.61% 13.87%
2.47% 5.37% 781% 17.35% 522% 11.37%
2.09% 4.61% 6.60% 14.90% 4.42% 9.33%
1.78% 3.97% 5.59% 12.85% 3.75% 8.53%
1.64% 3.68% 5.15% 11.90% 3.46% 7.93%
3955.5 acres
12.63%]  21.25% 22.50% 40.27% £.76% 15.69%
9.74% 16.04% 16.84% 30.40% 6.47% 12.38%
9.26% 15.17% 15.94% 28.76% 6.11% 11.80%
7.84% 12.34% 13.12% 23.3%% 4.90% 9.84%
1.29% 11.22% 12.04% 21.27% 4.43% 9.04%
6.84% 10.31% 11.17% 19.55% 4.05% 8.37%
8583.8 acres
10.51% 18.08% 20.14% 42.29% 8.72% 20.50%
8.87% 15.08% 16.44% 35.26% 6.95% 17.54%
7.93% 13.29% 14.27% 31.07% 5.88% 15.70%
6.70% 10.96% 11.55% 25.63% 4.54% 13.22%
6.16% 9.86% 10.32% 23.06% 3.93% 12.02%
5.80% 9.19% 9.55% 21.49% 3.54% 11.27%







Schooley-2R
2 Year
5 Year
10 Year
25 Year
50 Year
100 Year

Willie-2T
2 Year
S Year
10 Year
25 Year
50 Year
100 Year

1375.7 acres

15.58% 27.70% 23.26% 45.13%
13.35% 23.56% 19.65% 38.39%
11.83% 20.76% 17.22% 33.82%
10.62% 18.15% 15.21% 29.57%
9.05% 15.02% 12.71% 24.48%
9.03% 14.78% 12.55% 24.08%
1830.5 acres
5.26%] 11.15% 13.90% 29.00%
3.82% 8.39% 10.08% 21.84%
3.05% 6.85% 8.06% 17.82%
2.63% 5.96% 6.94% 15.51%
2.24% 5.15% 5.92% 13.39%
2.04% 4.71% 5.39% 12.25%

Over 9.5%

6.65% 13.65%
5.56% 12.00%
483% 10.82%.
4.15% 2.67%
132% 8.22%
3.26% 8.10%
8.21% 16.05%
6.03% 12.40%
4.86% 10.26%
4.20% 9.01%
3.60% 7.84%
3.28% 7.20%






Middle Cowlitz Watershed

Raach | 6th [Reschj | LWD/|LWD WD Pools Peak; Chan | WG : WQ | Grav| Grav Dom | SubDom |Rating
Stream Na, Fleid | 1gth | LWD | Mie | Rute I W.0] Rate | Pools| Rate WAR | ARP | Rute : Widen| Temp: DO | Cond: Quant| Fish | Sub Sub ] Grag| Riparien | VBT ! Reting {Reasons
Cowltz 2 | WA NATTRE ] NA T NA] NA ] TRA ] NA T asal dol el Na [ Na b Na Al e ] A DNa | o na T Na] TN T Ipasidiow s poor. flocdpisin dissected fass of wetlands
KonaCr | K1 | 24 |asasz| 0 ]'03 | P |38 P lirele | P | v | $a | 2 | eariY | 11 M Subsudace, diked, ymber harvest, paskfiow
i KE [ 2A TUNAT] NATTTNRTT R TRA Na' |79 80 | P | ¥ @ co 4 T EARLY | 271 H 7 |Braided, peaidiow B
iona Gr ®a AT NA T NAT]RA TR A NA (178 60 F | NAT TP NA & EARLY | 3| W lLandsiides, debri fiows, peak
KioraCr | K4 2A | NA | NA NA P | NA NA [ 17.8| 60 [ NA P MNA B | EARLY | 3 H |Landslide, .
2A NA Na NA P | NA NA 178} 80 b NA | P BO 15 1 EARLY | 4 | M |Landslides, debris Sows, pe .
24 [ NALNA L NA | P OINALNALNA | NALITO| 83| P | NA | P B0 | 12 | BARLY | 4 | M [Landsides pasfiow
B | 2A NA 80 CCO B T EARLY | T3 TTTH Bubsurface flow, ides, debris flows, peakfiow
2A NA 80 NA 20 ; EARLY | 4 M iPatentialiy unstabis, no data, paakflow
N B F POLA GR EARLY | 1 | "H | subsurface, diked, ¥mber harvest, peakfiow
28 NA ] NO L0 EARLY | 2 H  |Dabris flows, apgradation, peakflow
28 | NA P NO <o EARLY | 4 H  |Timber harvest, heavy roading, peakfiow
N O TR UTNAT NATT NA T RA T3 s L E B TA TBA EARLY 97 H[ehar ad, subsurfaca, water source, paak
Fpiers Cr "1 Kmi3 28 NA 0 P OPNA| NA | NA | NA (203 50 P NA NO mbx_b«‘ 1 M iWetiands, diked, dradged, peskflow
Patera Gr | Kmid | 28 | NA 0 f. B LNALNALNA L NA|253]| 50 | P NA Lo | B L BARLY | 2 | H_ iDebrs flows, aggradaton, peakfiow
Petes Cr | Kmi5 | 2B | NA UEI AR NAT NAT NA 12851 60 F A, CO | 20 BARLY | 4 | M ipeakfow . -
Miller Cr TN TR TR M TR w@p F R[] "Gr ‘BARLY [channeiization, sewage and yarbage p )
Hampton Cri U 20 P UNA | UNA [ UNA T NA [NATTNA L MA | NATT3T BT R MA U nA | NA | T MA I NATT ONA T NA | H |Fiow goes subsuriace, peakfiow B B
Cowlitz R 2D RA NA NA NA | NA | NA NA NA 1321 A P NA NA NA NA NA NA 1 H  |Paakflow is poor, ficodplain dt loss of watiands
Lake {r. L1 28 1 OMA | ONA | MNA F 7 G NA | NA e NA P NA | P | P . BO 2 ] EARLY © 3 H _[Temperature, slope failure, riperian veq. mass wasting, peakfiow
Lake Cr. L2 ZE 1 NA | NA | NA P l2o] P | Na | NA PoINAL P I NA| P P RU i 4 | EARLY @ 5 H _|Temperature, lack of LWD, pools, gravel, peakfiow
Lake Cr. L3 2E NA NA NA P 20 P NA | NA » NA P NA [ P 80 3 | EARLY & H  [Temnperature, lack LWD, pools, gravel, bank cutting, peakfiow
lae Cr. L4 2E NA RA NA P 12 F 70 [ Ea NA P NA P P BO | 7 | EARLY | 5 H [ Temperature, lack LWD, pools, gravel, peakilow
L 2E | NA NA NA | NA { NA| NA | NA | NA 1125 38 Lid NA P P NA NA R NA NA NA H _iTemperature, DO, riparian vag
MainCr 17 R "NATTTNATT NA NA | NAT| RATTNATTTNA | Be | 2R NA G [ NA | NA ] NAT|TRA NA NA H D0, Paakfiows, riparian veg,
N Fk Martin 2F NA NA NA NA | NA| NA i NA | NA | 347 | B NA 4 G NA NA NA | NA NA NA H  [Tempersturs, Peaifiow, dparisn veg.
Lynx (X 02G | 1254 P NalNA T3] NA F ol P I RAT NA AT #|Lack LWI3, pools, temp, GG, pesifiow
Lytix 2 022G | 1320 P NAL NA 3z NA P M |Leck of LWD, mass wasting, tamp, D0, peakfiaw
13 182G| fisk BT TNAT NA P izl ST P T RA| P K . jlack of LWD, temp, DO, rnass wasting, peskfiow .
I 802G | 4028 P | NA L NA P12 32, P NA P H_ iMass imu.._:q. fack of LW, bank scour, braiding, temp, DO, peakfiow|
Lynx L8 TG | a0 P I NAT NA FiMa2 =z p  NA| B H " Mass g, lack of (WD, Dank scour, temp, DO, peskfiow
iy T e | ez P INAT NA P2y EURP TN TR i H " {Lack of LW, poois, temperaturs, DO, peakd
Lynx b LT | 02G | s28 P I NA| NA P IM12] | NA b o1 H ilLack of LWD, pocls, no gravels, temperaturs, DC, peakfiow
Lynx ) L8 | Q2G| a1z P | NA| NA P 1% 32 P NA P 3 H  |Lack of LWD, pools, temperature, DO, peakfiow
Lynx Le 025G 782 P | NA L NA F o112 2 P Na § P 5 H  [Lack of LWD, mass wasting, bank scour, temparature, DO, peakfiow
Lynx oL | 026 ¢ 4483 PO NA G NA P |1%2]| 32 | P NA G 3 HLackaf LWD, mass wasting, bank scour, DO, paakfiow
Lynx L1% 02ZH | 1884 P NA | NA P 1113 34 P NA G 2 H  [Lack of (WD, mass wasting, bark scour, DO, peakfow
Lynx . L1z 024 | 4356 P i NA| NA P 1133 34 P NA L 4 H o Lackaf _uoim mass iwm”_nn, debris flow, DO, paakfiow
Lynx L3 ok 2z FI N N plsd sl 2 | NA P 2 | BARLY LG |THT
Lynx L14 02K | 1848 G | NAT NA F 143 34 P NA P 2 EARLY | G H |Sub-s ::.nno ows, vmmxaus
Ly L15 02H | 782 F I NA| NA P13 M| R HA | G 3 | EARLY | 10| M \Varylitls un:_ pogkflow
Lyt (L1 ) 2H | fes0 G NAT NA JF N3 sl PN |G 8 [ EARLY |78 | M debris flow, peakfiow .
Arsaric Cr |26 T NATT NA | NATNATINA | NA B G LNAT A 1HATT EARLY “H T [Temperaturs, GG, peaktiow o
Siiver B0 | e | TR TATTE TR TE s | BURTELRE A eo Ty “Chennelized, no 593?:2._ femy,
Sitver 52 i | 5237 BooBE P 12 e F NA P P F F A BO 2
Silvar 83 | o | oot | 3| P ojas| P 2| G Flw| 2 | PIlP| P | A 80 a | Late | 3 | ®
Slivar 54 02} § 8185 P2 P 24 F ¥ NA P G F F A BR 3 M9 3 H
Bitvar i} 02) | 13008 F 18 P n F F NA F a P P R RU 6 MiD 5 H z_s) aamswaa:_ pooie filing wi sadiment, s:_. an_ poakfiow
Siiver 50 02K | F07a1 P |28 P _ L)) ¥ PFoLNA ] <] F 4 i OR 2 | BARLY | ¥ H__ | Subsurisce Row, mw, pocls fing wi sed. Inck of LWD, braids, of
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Mickdle Cowlitr Watershad

Raach | 6ih | Resch LWDI | CWD Poois Peak] Chen | WG | WQ | Grav| Grav Dom | SubDom T [Raiing
Mo, | Flaid| Lgth : LWD | Mile | Rate Pocis: Rate | WAR: ARP | Rate | Widen! Temp| DO |Cond: Quant! Fleh i Sub | Sub | Grad] Riprinn | VST | Rating [Ressons
§7 (0 | 8| 17 (8288 P B P 8158 | P NA| G| G G| G| RIBR, RU | 8| MD | 4 H MW daposion, iack pools, WD, detris flaw, bank scouring, pt
D) 03K T iBAT | 24 |[Tra1] F 45 TP 183 88 | P | NA | B | G ; NA] NA ! NO | BR RU | 7 | LATE | 8 M
i 2, NA NA UNA| NA| NA [ NA 1229050 F | NA | NA [ NA I NA| NA | NA | NA NA | NA! LATE | 8 [+
Smey ] 1AL JNA TNA | NA | NA | NA | NA | NA (2291780 F | NA | NA |TNA I 'NA T NA | NA | NA | NA I 'NA| LATE 1'@ | G Gowilz valley reach has heen chaneiized, grazing
Cowiitz B 2L NA NA I NA | NA | NA NA {2211 80 F KA NA | NA NA NA NA Na | EARLY 1 ¥ [Paakflow is poor, fleodplain dissecte, loss of wellands
East Fork i NA U NA | NA{NA[NA | NA [ NA | 8 180 G | NA | NA [ NA T NA| NA | A | NA| NA | NAT LATE | 3 | M iDebrisfiow, road fadure, mass wasting
B THA T UNA | UNA N [TNATTNAT RA B4 P INA | NATI'NA T NA T NA | R | NATT NA I NAT MID | 4 |TTH Subsurisce flows, mass wasting, road faiure, peakfiow
Fid NA' U NA | 'NA I NAT NA|T NA | NA 84 [ P I"NA | NA T NATNA | NA |l R I'NAT NA T NA|TLATE | 4 H Subsurface fiows, mass wasting, road failure, peakfiow
i NATTUHA | TNATTNATTNA [ ONA T NA TETAT B TR TTUNA TN TUNA T RATTRA T NA T TNR NA TNATTEATE T4 H__ [Mass wasting, road failure, peakfiow
F NA I NA | NA [ NAT NA | NA [ "NA [213778B4 " P "NA | NA T NA TNA| NA | NAT NA| NA TNAT LATE | 4 H  |Debris flow, peaifiow
2 NA | WA | ONA | NATNA TNA|TNA 213 B4 TR | UNA TTNA T NATTNATTTNA | R TTUNA TUNA TTNAT EARLY | 1| TR [Peakfiow is poor, fioodplain o ioss of wellands, peakfiow
G2Q | 4752 | NA | NA | NA |1a | F [ 'NA | NA |84 B& ] ¥ | NA T NATNA]TP P_|TA 1 W [Private Lands, used for cattie grazing and hay.
20 11400818 )] PIA7 T F 154 6 (8186 F | NA G [ NATTP [ A i G TLack of LWO, cattle grazing, lack of gravel
.4 03Q L1980 | 95 i 38 | F 20 F 15 | P T84 F | NA T G | NAG P | B A 8 M [Fien Stuclures added to ®ie stream in the 80's.,
0IG 330 | 3 480 | G | 12] ¢ |2 PTIBY 84T F ] NA TG T NAT]F F R 9| € Poor pool habitat, Bultar sirip biown In
GG 1320 | 58 1 J38 | P 2| O 19 F i1, 84 F I NA | G [ NA, F | F | R 8 C_.|Bank cutling, past imber salvaga from channsl
Q0 1320 ] 18 1 v2 | P lM2] G 4 | G 1181 84!l F I'NA| G [ NAT P [ R 3 € {Possible jack of spawning grave:
1020 ; 1650 | 31 99 F 121 G 30 G 1181 84 F NA G NA F F R 7 C _ iPast timber saivage, lack of pocls
022G 1 1320 58 1 28 F 12 G 7 P 181 84 1 F | NA G NA F F R 7 C  iPast limber harvest, beaver pond, silt substrate
02G | 1980 | A2 85 F A2 6 1w F {181 841 F'T Na G [N E 3 R 4|7 IRd. 55 cuivert is a migration barrier, resident fish, mw, braids
02 | 880 | 21 i 188 | Fol2) 6 [ a0 | G [ 8d F | NA |G TTNATTRAT] NAT | NO & ™ [Loalof buler stip, clesrcutting, mass wasting o
92Q | 2040 38 78 P 12 G 0| P e g4 F NA G NA | NA | NA ND 3 M [Mass wasting, bank failures,
029 ; 2840 | 58 | 1B | F 2] G 0 P 1181{ B4 | F | NA G | NA I NA T NA | NO LB M Mass westing (road failurey)
Q132 14 . 88 | P 12 G LB [P B84 F L NA| G | NALNAL NA | NO .8 M |Mass wasting
2@ [ NA [ NA T NA | F  NA| NA | NA TP TiBA B4 | P TEFIRATE B [ 7 H_|Culvart barmers Rd. #23,2304,2305, lack of pools
RTTNATT A NA P i NA FE ji7iex| P NA G [N PP 2 H |Culvert barder Skinner Rd. cattle grazing, peakfiow o
TNATTTNATNATTTR T NA Flzrriez | P NA | G | NAL P P 4 H " |Culvert barder Ra. #2503018, peaktiow
o2t | 43 NA MA [N/ ?osre| o f NA NA | NA I it NA | HU [ 7 LATE B b | How dafiaction, paskfow
0ZT | 3233 ] NA NA a 12 Pl 112] 88 P NA NA NA | NA NA NG | RU 80 5 LATE 5 H 1Bunk cutling, beaiding, depositior, peatfiow
02T | 1185 Na | NA | F | 20 P |112| 8] P | NA | P I NA|NA| NA | NO| RU CO 8 | BARLY | 5 K {Bank cutting, deposition, bralding, no main chenne), temp, peakfiow
027 | 4741 | NA | NA T F | 7 P12 el P | NA L NAl MA | NA| NA | NO| RU 80 | 7 | BARLY | & H nk culting, depasition, mass was A
027 | 1015 | NA NA G | 20 G |12 88 P NA ] NA | NA | NA | NO | & SA 2 | BARLY | 10 H Bank cutiing, deposition, peakfow
027 | 1020 ! NA NA G |0 G [112] &8 P NA G NA | NA | NA | NO | GR o0 3 | EARLY | 10 M iBank culting, deposition, peakfiow
o2 | 2338 Na | NA | P |12 G (112|688 P | NA | G | NA| NA| NA | NO | RY 80 5 | EARLY | 5 | W iBank eutling, deposition, peskfiow
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Midkdle Cowlilz Wateishid

[ [ Reach | &th | Reach] TLwWD/ | LwD] P WD } Pools] | | Peak] Chan | WQ | WQ I Grav: Grav | "Bom [ SubDom | | T | Rating

IStream | No. | Field| Lath | LWD | Mils | Rats | W:D} Rate: Pools{ Rate | WAR | ARP | Rate | Widen| Temp ! DO ; Cond] Quant| Fish | Sub | Sub  |Grad! Riparian ! VST Rating i Reasons

Key NA Not avaitable or Data Gap
Reach No. Reach Number
Gth 0t Field watarshed numbar
Reach Lgth Feach Length, fast
WD Large Woody Dabris
LWDMite Large Woody Dabris, number of pieces per mile
LWD Rate Rating of LW per mite (Good - G, Fair- F, Poor - P)
WD Width to Depth Ratio
W.C Rate Width to Depth Ratic rating (Good « G, Fair - F, Poor - Py
ooy Number of Pools per mile
Pacls Rata Pool Rating (Good - G, Fair - F, Poor - P}
WAR ‘Watar Avaltable for Runoff
ARF Aggragate Recavary P %

Pask Role  Rating for Pask Flow anatysis (Good » G, Falr - F, Poor - £)
Chan Widen  Channel Witlening Reting (Good - G, Fair - F, Poor - P}
WQ Temp Water quaniity Temperstire Rating (Good -G, Falr - F, Poor . P)

WO DG Watar quantity Dissolve Oxygen Reting (Good -G, Fait - F, Poor - P}

Grav Cond Giraval Condition Rating, used only on reaches with fiah {Qood - G, Fair - F, Paor - )

Grev Quant Gravel Quantity Rating, usedt only on resches with fish (Good - 3, Fair - F, Poor -P) M
Fish Are fish preasst? (Anadromous - A, Rasident - R, NO - Nonhe Pressnt}

Dom Sub Dominsnt Subatrate (51 - Silt. SA - Sand, GR - Gravel, RU - Rubble, CO - Cobbie, BO - Bouider, BR - Bedrotk)
Subdom Sub  Subdorminant Substrate ($1 - Sit, S4 - Sand, GR - Gravel, RU - Rubbie, CO - Cobbie, BO - Boulder, BR - Bedrock)

Grad Gradiart

Riparian Riparian Vagelation (Early - Early Serat, Mid - Mid Seral, Lata - Late Seral)

VST Valisy Segement Type (1 - Alluvietsd min valley, 2 - Aliuviai tan, 3 - Steaply incised valley/mod. gradient, 4 - Steeply incisad /steap gradient, 5 - incised glaciat 4|, 7 - Lishaped glacial trough, 8 « Valley wall, 10 - Aliuvial vallay)
Rating Overalt rating of reach (H - High Concem, M - Moderats Concem, C - Low Concem)

Rating Reason Reason for giving overall rating (b - bank cutting, mw - mass wasting, LWD - large woodly debyis, temp - temperature, sad - sadiment, tw - channel widening, pf - paak flow, do - dissolved axygen)
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