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MARCH 8, 1993

I INTRODUCTION

The following report has been prepared for use in the Program
EIR for 1instream gravel extraction on the lower Mad River in

Humboldt County, California. The study area extends along an
approximate 17-mile stretch of Mad River, from the historic
location of Swasey Dam downstream to the Hammond Bridge. The

geographic scope, as defined by the Humboldt County Planning
Department, is bank to bank where instream gravel mining presently
occurs, plus adjacent processing sites. The report includes
existing facilities, extraction areas, and roads only, and does not
address the impacts of future facilities expansion, increased
extraction volumes, or new operations.

II STUDY GOALS

The goals of this study are to evaluate the potential impacts
of instream gravel mining on riparian vegetation and associated
habitat values, and to present mitigation strategies which can
minimize and/or eliminate potential impacts. It is proposed to
meet these goals by attaining the following objectives:

- description of the existing botanical habitats, including a
discussion as to their development and brief comment as to their
potential wildlife habitat value;

- discussion of the potential impacts of instream gravel
mining operations, both direct and indirect, on existing habitats;

- discussion of possible mitigation measures to be employed to
reduce or avoid potential impacts; and

- a discussion of the characteristics of each gravel bar under
examination in the Program EIR.

IIT METHODOLOGY

The following tasks were undertaken and completed for the
study:

- review of pertinent literature and aerial photography with
regard to the vegetative characteristics of the study area;



- review of pertinent literature and aerial photography with
regard to the evolution of the riparian vegetation;

- review of methodologies employed for 1in-stream mining
operations;

- literature and agency review with regard for the potential
for sensitive plant species;

- field reconnaissance to delineate existing botanical
habitats within the study area;

- field survey to document presence or absence of sensitive
botanical species in the survey area.

IV BOTANICAL HABITATS
A. Overview

Field investigation was undertaken during February 1993 to
determine the nature and extent of botanical habitat types within
the survey area. Results of the field survey along with
information gathered from aerial photography from the 1992 season
indicate the presence of four distinct habitat types. Arbitrary
cover class designations are used within the report as follow:

- sparse <10% cover,

- low 10%-30% cover,
- moderate 30%-70% cover,
- dense 70%-90% cover,

- very dense >90% cover.

Starting from the summertime low-water wetted channel and moving
upland, these 1include gravel bar, riparian scrub, and mature
riparian forest. Ponds and backwaters, the fourth type, are found
infrequently within both the scrub and forest vegetation types.

A "typical” cross section of riparian vegetation shows a
progression, starting at the gravels alongside the channel, of
sparse herbaceous vegetation to Tow density woody vegetation (early
successional scrub) to dense woody vegetation (late successional
scrub) to riparian forest. The progression of vegetation 1is
correlated to terrace elevation and depth of sediment deposits,
with the sparse herbaceous vegetation at the lowest elevations, the
early successional scrub on the lower (most recently formed)
terraces, the late successional scrub on the moderate-elevation
terraces, and the riparian forest on the higher terraces. Oof
importance to the development of vegetation in terrace evolution is
the deposition of silt and fines, which provide a medium for
vegetation development. As early vegetation establishes,
additional sediment is trapped and nutrients are added to the
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developing soil. This process continues as the terrace evolves,
allowing for the establishment o woody scrub species and,
eventually, tree species.

Remnant channels and backwaters occur throughout the study
area, and interrupt the "typical” vegetative progression. This
creates linear stands of differing ages of scrub vegetation and,
occasionally, young forest vegetation. Some backwaters and ponds
persist Tong enough to allow for the growth of emergent wetland
vegetation, which provides a small but notable component of the
riparian vegetation complex.

Riparian vegetation provides a high degree of potential
wildlife habitat value, in term of species diversity, species
density, and Species of Special Concern as listed by the California
Department of Fish and Game. Wildlife habitat value is afforded by
a varijety 1in food sources, cover, vertical structural, and
proximity to water. The dynamic nature of natural riverine systems
results in the establishment of different zones of vegetation, each
with its own special characteristics. Even within a single habitat
type, early successional stages offer different habitat values than
do the later, more mature stages.

Portions of the study area appear to meet the wetlands
criteria for the California Department of Fish and Game and/or the
US Army Corps of Engineers. The wetlands characteristics of the
study area are not addressed as a separate issue within this
report, but will need to be addressed on an individual permit basis
in the future.

B. Gravel Bar

The gravel bar habitat encompasses that area which is

seasonally inundated and scoured by normal winter flows. The
substrate is comprised of varying amounts of cobbles, pebbles, and
gravel with minor amounts of silt and sand. Large woody debris

(tree trunks and root wads) has accumulated at a number of spots
within this habitat type.

Gravel bars are generally devoid of perennial woody
vegetation, and support annual forbs and grasses during spring and

summer months. In some areas, 1large woody debris provides
localized protection for vegetative growth. The diversity and
density of this vegetation is quite variable and depends on site-
specific characteristics, including period of inundation,
availability of moisture during summer months, insolation,
substrate qualities (e.g., amount of accumulated fines), and

mechanical disturbance. Most of this area was either under water
or had been recently inundated during field investigation in
February 1993. A few seedlings were noted during field review;
identification was not attempted this early in the season.



A period of prolonged drought, such as that which has
occurred over recent years, not only results in less frequent
inundation during winter months, but may also result in lower
summertime flows. Lowering of the channel bed (degradation) has
also occurred within the study area during recent years (Jager, et.
al, 1992). A combination of these two factors has apparently 1led
to a 1Jlowering of the water table and allowed sparse woody
vegetation, primarily arroyo willow (Salix lasiolepis) or coyote
brush (Baccharis pilularis var. consanguinea), to establish in some
areas which might not otherwise support these species. These
areas of young woody vegetation are often linear patches running
paraliel to the direction of high winter flow. As these patches
mature, they trap sediment and debris, resulting in the formation
of hummocks of differing vegetation within the gravel bar habitat.

C. Riparian Scrub

Riparian scrub extends transversely from the lowest
terraces bordering the gravel bar to the uppermost terraces
supporting riparian forest. The substrate is comprised of coarse
fragments (cobbles, pebbles, and gravel) overlain with fine
deposits (sand and silt) which increase in depth from the lower to
upper terraces. Woody debris has accumulated in some of the lower
areas, and appears to be generally smaller than that found on the
gravel bars. This debris is often trapped against existing
vegetative stands.

The vegetation is quite variable within the habitat, in
terms of diversity, density, and spatial distribution. The
greatest vegetative diversity is generally located within the early
successional stages on the lower terraces, which are characterized
by extensive herbaceous cover and sparse young woody vegetation
(coyote brush and/or arroyo willow). Late successional vegetation
is located at slightly higher elevations and is generally underlain
with a deeper layer of fine deposits. The later stages are
characterized by a decrease in herbaceous cover, an increase in
shrub density and cover, a deepening of fine deposits, and an
increase in elevation. Young red alder (Alnus rubra) and black
cottonwood (Populus balsamifera ssp. trichocarpa) may be found
sparingly at the upper edges of mature scrub vegetation.

It appears that the combined influences of the recent
drought period along with channel degradation may have allowed the
early stages of the riparian scrub to encroach further onto the
gravel bar than would occur during "normal” hydrologic years. Low
winter flows have deposited fine sediments at lower elevations in
areas which are wusually subject to annual scouring. The
accumulation of these sediments has, 1in turn, allowed for
encroachment of herbaceous and woody species, and expanded the
spatial extent of the scrub habitat and associated potential
wildlife value.



D. Riparian Forest

This habitat is located on higher terraces than the others
and is usually spatially the farthest away from the river channel.
On alluvial terraces, the substrate is characterized by deep silt
and sand deposits overlying coarse material. On native slopes
(e.g., between Glendale and Essex, and upriver of the fish
hatchery), the substrate is comprised of native material, with
occasional rocky outcrops. River-borne woody debris is sparse to
absent within this habitat.

Within the riparian forest may be single-aged or mixed-aged
stands of vegetation, depending on historic river channel
locations, flood activity, and land use practices. Within the
study area, the riparian forest is typified by moderately dense to
dense canopy cover with black cottonwood, red alder, and yellow
willow (Salix lasiandra) being dominant. In more mesic areas
associated canopy species include California bay (Umbellaria
californica) and cascara sagrada (Rhamnus purshiana) with
occasional Sitka spruce (Picea sitchensis) and coast redwood
(Sequoia sempervirens). By virtue of its spatial location, the
riparian forest is protected from frequent periodic inundation,
which, 1in turn, has allowed the canopy species to develop and
mature.

The shrub Tlayer is present 1in low to moderate cover
classes. Characteristic species include coyote brush, salmonberry
(Rubus spectabilis), and red elderberry (Sambucus racemosa ssp.
pubens var. arborescens), with California blackberry (Rubus
vitifolius) and Himalaya berry (Rubus discolor) being more evident
along the edges and in disturbed areas. The herb layer generally
exhibits low cover values, with sword fern (Polystichum munitum)
and bracken fern (Pteridium aquilinum var. pubescens) being
typical.

The relative species composition of the riparian forest is
variable within the study area. In some stands cottonwood is the
dominant species, with red alder being a moderate to very minor
component. Other stands are dominated by red alder with cottonwood
being a minor to absent component. Yellow willow was noted
primarily in the vicinity of Graham Bar, associated with both
cottonwood and red alder.

The age class of forest vegetation is also variable within
the study area. Review of historic aerial photography and
conversations with the property owner indicate that the young
forest complex adjacent to Graham Bar has developed within the last
25 years. Examples of older stands include those just downstream
of Hatchery Bridge as well as those adjacent to agricultural fields
in the Blue Lake area. Isolated mature cottonwood on agricultural
fields are most likely remnants from a more extensive forest which
existed prior to clearing for agriculture.

5




E. Ponds and Backwaters

There are isolated backwaters and ponds, generally within
the scrub habitat, which are subject to inundation more frequently
than the rest of the habitat and which accumulate silt deposits.
A number of these persist for a period sufficient to support a
different flora than the remainder of the scrub with the vegetation
being characterized by hydrophytic species. Slough sedge (Carex
obnupta), broadleaf cattail (Typha Jlatifolia), and horsetail
(Equisetum laevigatum) are the most common. Adjacent vegetation is
variable, from sparse to very dense shrubs and young trees. The
location of these backwaters and ponds change periodically,
depending on the annual flow characteristics of the river. Their
present locations will be addressed later in this report in the
section dealing with site-specific characteristics.

F. Sensitive Plant Species

An inquiry was made to the Natural Diversity Data Base
with regard to presence of rare, threatened and/or endangered plant
species within the project area. There are no records of any
species within the study area. Additionally, review of the
Inventory of Rare and Endangered Vascular Plant Species (CNPS,
1988) and the California Department of Fish and Game’s Special
Plant List (CDF, 1991) does not reveal any species which would be
expected within the habitats found in the study area.

G. Wildlife Habitat Value

This discussion is intended only as a brief overview of the
potential wildlife values of each vegetation habijtat for
terrestrial species. Species-specific values of each vegetation
habitat will be discussed separately in the wildlife report to be
prepared by Ron LeValley.

The wildlife habitat value of the gravel bar habitat is low
in comparison with the remaining riparian habitats due to the
relative absence of cover and scarcity of food. Scattered patches
of woody vegetation which have developed within the gravel bar
habitat act to locally enhance wildlife values by providing cover
and a food source for species which may not usually be found here.

The riparian scrub provides habitat for a wide variety of
small and moderate-size mammals and birds. In general, the
potential wildlife habitat value increases with an increase in the
vegetative density, with the denser stands supporting a greater
diversity of species and number of individuals.

The riparian forest provides a high degree of wildlife
habitat value, due to well-developed vertical structure, extent of
cover, and food availability. This habitat is utilized by a wide
variety and large numbers of insects, birds, and mammals.
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Persistent ponds and backwaters with emergent vegetation
provide habitat for several wildlife species of concern, 1including
the California red-legged frog, the northern yellow- 1egged frog,
and the western pond turtle. The potent1a1 value of this habitat
lies not so much in the diversity of species but in the particular
special species which it supports. These areas most likely meet
the wetlands criteria of both the California Department of Fish and
Game and the US Army Corps of Engineers.

Iv POTENTIAL IMPACTS RESULTING FROM GRAVEL EXTRACTION

A. Direct Impacts

The immediate 1impact of gravel extraction on botanical
habitats is the removal of vegetation and an overall decline in the
botanical diversity. A reduction in vegetative cover will result
in a decrease in wildlife habitat value with an expected decline in
the numbers of individuals and species present. With respect to
current conditions and values, the removal of gravel bar habitat
would result in the least overall degree of direct impact while the
removal of riparian forest would result in the greatest overall
degree of impact on both botanical and wildlife values. There has
been no attempt to quantify vegetation removal and/or disruption,
as the results of concurrent studies (e.g., wildlife, fisheries,
fluvial processes) and operational details of individual permit
applications are not known at this time.

Removal of isolated patches of moderate to late stage scrub
vegetation and young forest stands from the gravel bar and early
scrub habitats would preclude the deve1opment and expans1on of
these vegetation types over time. These "islands” of more
developed vegetation serve to enhance habitat values for wildlife;
their removal would result in an overall decline in habitat value.

Continued excavation in any one area precludes the natural
evolution of terraces and subsequent development of riparian
vegetation. The Tow-lying herbaceous and early scrub habitats
would be the most affected. The localized long-term effects would
include the loss of early stage scrub, the maturation of the later
stage scrub and forest, a decline in vegetative diversity, a
decline in wildlife habitat values, and a 1likely decline 1in
wildlife diversity.

B. Indirect Impacts

A natural riverine system is highly dynamic and routinely
experiences changes in the location of the channel and the area of
wetted surface over time. Depending on the nature and extent of
relocation, bank erosion may occur on either side of the stream
bed. Bank erosion, whether on low terraces vegetated with riparian
scrub or on high terraces with mature riparian forest, results in
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