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ABSTRACT

This report describes the development of a preliminary floodplain restoration plan for a
t 3-mile pilot reach within a 4 7-mile portion of the Scott River degraded by large-scale gold
dredging operations during the late 1930's and 1940's. The project site is located between the
towns of Callahan and Etna in the Scott Valley in western Siskiyou County, California.

The goals of the restoration plan are to establish a more functional floodplain, reduce
lateral erosion, restore upland terraces lost to erosion, reduce the likelihood of the river breaking
through the tailings to the west side of the valley, provide interim salmon and steelhead
enhancement, and provide an example of a cooperative restoration project. The plan takes the
approach of getting restoration started soon and fixing geomorphological problems prior to
restoring habitat. Methods included site reconnaissance, landowner meetings, GPS surveying,
literature review (including historic air photos), restoration design, work plan preparation, and
preparation of this report.

The pre-European condition of the pilot reach apparently consisted of a valley-wide
floodplain, fine-textured soils, extensive riparian vegetation, numerous beaver dams, year-around
flows, and large salmon and steelhead runs. The river condition was changed by beaver trapping,
hydraulic and dredge gold mining, and severe floods Currently, the floodplain is constricted by
dredge tailings piles, lateral erosion is substantial, soils consist mostly of cobbles, most riparian
vegetation is gone, there are no beaver dams, river flows dry up in the summer, and salmon and
steethead runs are small.

Proposed restoration includes widening the floodplain to at least 500 feet, constructing an
interim river channel 45 feet wide and 3 feet deep with a meander length of about 630 feet, using
some of the tailings to re-construct 2 river terraces and stockpiling the rest for eventual
processing by an on-site gravel company, enhancing an adjacent perennial stream channel to
provide interim salmon and steelhead spawning and rearing habitat, and re-planting terraces and
streambanks.

The proposed work plan includes project phases and tasks, an implementation timetable.
quantities, estimated costs, and funding sources. The total estimated cost for initial restoration of
the pilot reach is $1.6 million. Potential federal funding sources include the WRDA Section 206,
CWA Section 319(h), Saltonstall-Kennedy, J obs-In-The-Woods, and Partners For Wildlife grant
programs. Potential non-federal funding sources include the Salmon and Steelhead Restoration
Account (SB 271), sale of dredge tailings, and pro-bono contributions. The report also addresses
restoration of the remaining 3.4 miles of dredge tailings, which would cost an additional $6
million, yielding a total cost of $7.6 million to restore the entire 4.7-mile dredge tailings reach.

Initial restoration of the 1.3-mile pilot reach could be completed in 1 season, and the
remaining 3.4 miles could be completed in 3 seasons. Fine-tuning of the entire 4.7-mile reach is
proposed following initial floodplain widening, which could be completed in 1 additional season.
Restoration of the entire reach would take a total of 5 years, with an additional 5 years of
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monitoring and interim maintenance. The primary type of interim maintenance would be river bar
removal If complete funding were available at one time. the timetable could be accelerated.

Biological impacts associated with restoration include the filling of small pockets of
existing riparian vegetation totaling about 3 acres to facilitate stockpiling of tailings and
construction of a setback levee to protect the west side of the valley. This loss will be mitigated
by creation of 2 acres of riparian vegetation, 1 acre of freshwater marsh, and 27 acres of new
floodplain, and eventual re-establishment of 70 acres of riparian vegetation within the restored
floodplain. About 14 acres of existing riparian vegetation and freshwater marsh will be avoided.

Potential landowner impacts could include increased restrictions on land and water use
resulting from restoration of species subject to management under the Endangered Species Act.
This will be mitigated by preparing a Memorandum of Understanding between landowners and
agencies to provide safe haven projection.
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INTRODUCTION

This project was undertaken for the purpose of initiating ecological restoration of a 4.7-
mile portion of the Scott River degraded by large-scale gold dredging operations during the late
1930's and 1940's. This portion of river is often referred to as the dredge tailings reach because of
numerous large piles of tailings left by dredging activities, The project site is located between the
towns of Callahan and Etna in the Scott Valley in western Siskiyou County, California (Figure 1).

The preliminary restoration plan produced by this project is intended to be of sufficient
detail to guide grantwriting, field surveys, permit applications, and the approvals process
associated with initial restoration efforts along a 1-mile pilot reach of the dredge tailings reach.
The plan will be fine-tuned during completion of those next steps prior to being implemented on
the ground. Knowledge gained from on-the-ground implementation of this plan along the pilot
reach may then be applied to efforts to restore the remaining 3.7 miles of the dredge tailings
reach.

The goals of the pilot restoration project consist of the following,

1. Establish a more functional floodplain morphology and provide an interim river channel
within the 1-mile pilot reach of river, thereby setting the stage for eventual re-
establishment of a more stable river channel morphology, year-round flows, more
extensive riparian vegetation, and improved on-site salmon and steelhead habitat.

5 Reduce lateral erosion of dredge tailings piles and eastside river terraces within the pilot
reach, thereby protecting adjacent buildings, a major irrigation ditch, and a county road,
and reducing sedimentation damage to downstream salmon and steelhead habitat and
prime agricultural lands.

Restore eastside river terraces lost due to past erosion within the pilot reach, thereby re-
establishing usable private lands and further protecting adjacent improvements.

AR

4 Reduce the likelihood of the river breaking through the tailings to the west side of the
valley, thereby protecting riparian habitat, potential fishery habitat, upland river terraces.
and a gravel quarry.

5 To the extent feasible, provide interim salmon and steelhead spawning and rearing habitat
within and/or adjacent to the pilot reach.

6 Provide a successful example of a major cooperative restoration project between private
landowners and government agencies in order to demonstrate the feasibility and mutual
benefits of applying this approach to the rest of the dredge tailings reach and other
degraded portions of the Scott River and its tributaries.
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Figure 1. Project Location and Boundanes
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Approach

1)

4)

5)

6)

The approach taken in this project consists of

Limiting studies to those deemed essential, initiating on-the-ground restoration quickly,
and applying lessons learned on the ground to subsequent restoration work.

Getting the system to work first, knowing that habitat will follow. More specifically,
restoring the floodplain and channel first, and riparian and fishery habitat will recover on
their own or can be successfully assisted toward recovery. If done the other way around.
habitat restoration projects will be much more likely to fail.

Restoring the river system concurrently with repairing high-priority on-site erosion
problems (namely, east bank erosion and the risk of the river breaking through the tailings
to the west side of the valley), rather than simply installing rip-rap and levees without
fixing the system.

Taking advantage of opportunities which may exist to provide interim riparian and fishery
habitat while the river system is being restored.

Incorporating the existing gravel quarry as much as possible into restoration efforts, given
the presence of numerous mutual benefits and lack of any significant adverse impacts
associated with quarrying in the dredge tailings reach of river.

Avoiding conflicts with existing land and water uses; the problems currently facing the
dredge tailings reach of river are the result of past land uses.
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steps:

1)

4)

5)

METHODS

The methods used in preparing this preliminary restoration plan consisted of the following

Project Initiation. The project was initiated by Larry Alexander, who first contacted the
authors in 1997. Mr. Alexander and his wife Peggi own a 60-acre parcel of land which
includes about one-half mile of the river, a portion of the dredge tailings, and most of the
area where eastside river terraces have been eroded away. He is also the director of the
ecosystem management program at College of the Siskiyous. Mr. Alexander has been
attempting to initiate restoration of this stretch of river since 1995, but initial funding was
not obtained until 1998

Site Reconnaissance and Landowner Input. Following project initiation, the authors
completed a thorough reconnaissance of the project site and met on-site on separate
occasions with Larry Alexander and Richard Moore, owner of the adjacent gravel quarry.
Mr. Alexander contacted other adjacent landowners to secure their agreement to
participate in the project.

GPS Surveying. Surveying of key features of the project site was completed by John
Fryer Land Surveying using global positioning system (GPS) equipment. This type of
equipment was chosen because of long survey distances, obstructed views, ease of use of
GPS equipment, and recent advances in GPS technology. Six cross sections and one
longitudinal section were surveyed, and additional survey points of key features were also
recorded. Key features included top of slope. bottom of slope, edge of floodplain, edge of
bankfull channel, and bottom of thalweg. A permanent benchmark was installed along
East Callahan Road for future tie-in to other surveys. The authors participated on-site in
order to identify key features to be surveyed. After completion of the on-site work, the
data collected were downloaded into a CAD program, and a plot plan, cross sectional
diagrams, and a table of survey points were prepared by the surveyor.

Literamre Review. Relevant reports. studies, historical air photos, maps, and other
materials were obtained by the authors and reviewed in order to glean from them all
information pertinent to this project.

Restoration Design. Design of the project began with a consideration of why restoration
work should begin at the site tentatively chosen (a 1-mile pilot reach in the middle of the
dredge tailings stretch of river) as opposed to another site (for example the upstream end
of the tailings). Project design then considered the various choices of how the river could
be re-routed through the site to achicve the best balance of natural river processes,
restoration costs. and landowner needs and concerns. Project design then progressed to a
consideration of what site elements should and could be restored at this juncture, and
which should wait for future efforts or be allowed to recover naturally. Site elements
considered included the floodplain, river channel, nver flows, riparian vegetation, and
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6)

7

8)

upland river terraces. The final step was the preparation of a preliminary restoration site
plan. The overall design approach used was to combine field data, historical data.
geomorphological techniques, and cost and time constraints to pragmatically achieve the
project goals.

Work Plan Preparation. After completion of the site plan, a work plan was prepared
which includes specific tasks (in chronological order), quantities, estimated unit costs and
total costs, funding sources, and a rough timetable for implementation.

Finai Report Preparation. The final step in completing the project was the preparation of
this final report.

Follow-Up. The preliminary restoration plan produced by this project will be used for
grantwriting, field surveys, permit applications, and CEQA/NEPA approvals associated
with restoration of the 1-mile pilot reach of river. A final restoration plan wiil be
produced during the course of completing these steps, and will include further refinement
of dimensions, pattern, and profile of the design channel and floodplain. If approved and
funded, that plan will then be implemented on the ground.
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EVENTS CONTRIBUTING TO DEGRADATION OF RIVER

Pre-European River Condition

Prior to the beginning of alterations to the Scott River by Europeans in the 1800's, the
project site apparently consisted of a large floodplain (the entire valley width) with fine-textured
soils, extensive riparian vegetation (white alder, black cottonwood, willows, etc.), abundant large
woody debnis, numerous beaver dams, and a river with relatively stable meandering channels,
numerous pools and riffles, year-round flows, and large salmon and steelhead runs (Wells 1881 i
Siskiyou RCD 1990, Stuart 1925 in Klamath Task Force 1991; USDA 1944). Indeed, the first
name given to the area was “Beaver Valley,” Using present-day geomorphological terms, the
prehistoric river channel within the dredge tailings reach was probably a “C” channel.

Historic Events Affecting Project Site

The first recorded alteration to the Scott River occurred during the 1820's and *30's when
trappers from the Hudson Bay Company removed large numbers of beaver from the Scott Valley
(Wells 1881 in Siskiyou RCD 1990). In 1836 alone, over 1,800 beaver were reported trapped. It
is speculated that the resultant dramatic reduction in beaver dam construction and maintenance
significantly destabilized the river system. :

Hydraulic gold mining began in the Scott Valley in 1851, and included the construction of
numerous diversion dams, ditches, and flumes to capture and convey the water needed for minung
(Wells 1881 in Siskiyou RCD 1990). Impacts from this type of mining probably included erosion
of hillsides and streambanks and aggradation of coarse sediments within stream channels. A large
flood in the winter of 1852-53 wiped out most of the water diversion and conveyance systems.
Based on an 1853 map showing a well-defined river channel in the valley, it appears that this flood
also wiped out much of the remaining network of beaver dams and riparian vegetation (Metlar
1856 in Siskiyou RCD 1990). Additional damaging floods occurred in 1855, 1861, 1864, 1875,
and 1880, and the 1861 Flood resulted in the river shifting from the west side to the east side of

the valley. Some of the surviving water ditches that were originally constructed for mining were
eventually converted to agricultural irrigation ditches.

Construction of the Farmers Ditch, which is the largest active irrigation ditch within the
project area, was initially constructed in the 1890's (Alexander, personal communication). For the
next 30 years, it was limited to several miles in length, but in the 1920's the Farmers Ditch was
extended past McConaughy Gulich to the vicinity of Young’s Dam on the Scott River.

From 1934 to 1948, large dredges were used for gold mining directly within the river
channel, floodplain, and adjacent upland terraces, leaving the dredge tailings now present along &
4 7.mile reach of river and the lower portion of Wildcat Creek below Callahan (Siskiyou RCD
1990; Averill 1946 in Klamath Task Force 1991). These dredges could reach more than 50 feet
below the ground surface and resulted in reversing the substrate stratigraphy, leaving cobbles and
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gravel on top and fines on the bottom (Figures 2. 3, and 4 at end of section) Dredging also broke
up previously consolidated substrate material {Moore, personal communication), which. in
combination with other factors {see below), resulted i nver flows going subsurface during the
summer and fall

As a result of dredging, the river was squeezed against the east side of the valley by
extensive piles of dredge tailings, and it appears on historical air photos that a narrow channel
may have been constructed in that location to re-route the river during dredging activities (Figure
4). Air photos also reveal that the river subsequently began cutting into the tailings and
previously undisturbed eastside river terraces (Figure 5 at end of section). Portions of the
riverbed are now situated over substrate which was never disturbed by dredging, and in two
locations in the pilot reach. the river has isolated remnant portions of eastside river terrace on the
west side of the river. The greatest amount of erosion occurred during the 1964 Flood. when
over 8 acres of pasture, a barn full of automobiles, and a portion of the East Callahan Road were
lost (Figure 5). Extensive tailings erosion aiso occurred during this flood, and due to low areas in
the distribution of dredge tailings piles, the river came close to breaching the tailings and flooding
the west side of the valley. Tailings and upper watershed coarse sediment carmied downstream by
the 1964 Flood and other flood events have begun to accumulate in the river channel downstream
from the tailings reach, thereby impacting an additional 1-1/2 miles of river as well as adjacent
prime agricultural land.

Quarrying of the dredge tailings for sand, gravel, and cobble along the pilot reach was
started in the 1990's by Richard and Stanley Moore. Quarrying has resulted in the creation of
several ponds fed by groundwater, but has not encroached upon the active river channel or
floodplain  Two small levees have been constructed in the floodplain, however, to prevent
foodwaters from breaking through to the quarry site.

Current River Condition

As a result of the various changes discussed above, the river channel is now mostly a “D”
channel through the tailings reach (Figures 6 and 7 at end of section). The river is continuing to
achieve a wider floodplain, more meander, and more channe! development than were present
immediately following dredging, however, and given enough time, it will probably return to being
an “C” channel. This evolution is occurring by virtue of continuing lateral erosion of dredge
tailings and the eastside river terrace, and as a result, channel braiding and central bar formation
are substantial. Also, the tailings themselves are ecologically very sterile (except for isolated
ponds and riparian pockets remaining after dredging), they have no utilitarian value other than for
gravel quarrying, and they degrade the visual quality of the valley.

Although natural recovery of the river has progressed to some degree, the floodplain and
river banks are still largely devoid of riparian vegetation, and the river continues to go dry during
the summer and eariy fall within the project site. Regarding the latter, it has been observed that
the river goes subsurface when flows drop below about 30 cfs (DWR 1991). Because of these
factors, the salmon and steelhead fishery suffers from the lack of good on-site spawning habitat,
the partial blocking of spawners trying to reach the upper watershed, the stranding of juveniles,
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the lack of good cover and holding areas. the lack of food. and the occurrence of elevated water
temperatures due to lack of shade

Conversely, excellent aquatic and riparian conditions have developed on the west side of
the valley within the project site where a tree-lined gravel-bottomed stream with abundant aquatic
insects has become established. These conditions have apparently resulted from the stable
perennial resurgence of river flows passing through the dredge tailings, and from flood protection
provided by the tailings functioning like a levee. This stream channel would most certainly be
heavily used by salmon and steelhead for spawning and rearing if the stream were accessible, but
access is currently blocked at the downstream end of the dredge tailings where the stream goes
underground through the tailings before rejoining the river.

Although dye tracing has not been done to confirm the fate of the river’s flow once it goes
subsurface. a fair amount of circumstantial evidence indicates that the flow stays near the surface
of the substrate and that a portion of the flow passes through the tailings and emerges on the west
side This evidence includes an observation made last fall after surface flow had become re-
established in the eastside river channel that about half of that flow submerged into the tailings at
one location and emerged about a hundred feet away in the gravel quarry where it connected with
the westside channel. Also, recent quarry excavation has exposed groundwater flowing in a
westerly direction under the tailings. The GPS survey confirmed that the westside streamn channel
is about 3-4 feet lower in elevation than the eastside river channel, which would help explain this
westerly flow. This difference in elevation could to be due to aggradation of bedload material
within the eastside channel originating from upstream erosion of tailings piles and coarse sediment
input from the upper watershed, or it could simply be an artifact of re-routing of the river during
dredging activities.

Further evidence of subsurface river flow patterns includes the observation that when the
eastside channel is dry, flowing water can still observed to be present in low areas in the eastside
channel where it surfaces and disappears again to form pools. These pools, because of their
perennial nature and the presence of cool flowing water, support hundreds of stranded juvenile
fish. This phenomenon can be partially attributed to the fact that much of the existing river
channe! and floodplain within the pilot reach are located over substrate material which has not
been disturbed by past dredging. Another factor contributing to the watertable staying high,
however, is the effect of substrate stratification caused by dredging in which the cobble layer is
perched on top of a sand layer. 1t has been observed in the gravel quarry that there is very little
water movement through the sand layer; most flowing water is perched on top of this layer
(Moore, personal communication).

Dredging not only loosened the previously consolidated substrate material under the river,
thereby creating a huge French drain, but within the pilot reach the dredge moved back and forth
across the valley, leaving the taiiings oriented in an east-west direction. This orientation appears
to contribute to flows going subsurface on the east side and resurfacing on the west side within
this reach of river.
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Another contributing factor to the river going dry at the project site s the juxtaposition of
the Farmers Ditch diversion immediately upstream from the project site. River flows are perennial
at the point of diversion, but during summer months when the river is at its lowest level, the
Farmer’s Ditch diverts a substantial amount of the flow

The most prominent land use on the project site is the commercial quarrying of sand,
gravel, and cobble from dredge tailings. Quarrying has resulted in the creation of 3 ponds to date,
5 of which have been stocked with trout and are rented on a daily basis for fishing. Livestock
grazing occurs on a limited basis along the westside stream channel and on upland river terraces
on the west and east sides of the valley. Several residences, a barn, and a shop are also located on
these terraces.

The most prominent water-use facility on the project site is the Farmers Ditch, which is a
major irrigation ditch providing water for a number of downstream landowners, A small lateral
ditch off of the Farmers Ditch irrigates eastside river terraces within the project site. There 1s also
a small water diversion on the westside channel and an accompanying ditch which irrigates a
portion of the westside river terrace.

lect loga ic Infi 1on

The watershed above the dredge tailings reach is about 137 square miles in size, and the
elevation ranges from 2,500 feet to 8,500 feet above sea level (Siskivou RCD 1990). Average
annual precipitation ranges from about 20 inches in the valley to 60 inches on the higher ridges,
and a substantial amount of this precipitation falls as snow. Between 1911 and 1921 (the time
period when a gauging station was present near the project site), mean annual discharge was
about 100,000 acre feet, with a recorded maximum of 206,000 acre feet and a minimum of 36.000
acre feet (DWR 1960). Annual sediment vield from the upper watershed is 170,000 to 220,000
tons/year, annual sediment yield from the tailings reach is 139,000-239,000 tons/year, and
sediment composition within the tailings reach is 51% >4" 43% 1-4°, and 6% <1" (Siskiyou RCD
1990). The average valley slope through the tailings reach is about 46 feet/mile or 0.87 percent
(USGS 1986).
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SITE SELECTION

Alternauves Considered

The pilot reach addressed in this preliminary restoration plan was used as a siarting point
for project development simply because this was the reach proposed by the landowner who
initiated the project. other landowners along this reach also supported the project. and this reach
had serious problems that warranted attention.

Even though this was the starting point. however. consideration was also given to how
much river should be tackled in one construction season. whether or not it would be better to
begin restoration at the upstream end of the dredge tailings. and whether or not initiating
restoration of any portion of the dredge tailings would be of high enough priority to obtain
funding relative to other restoration needs in the Scott River watershed. A no-action alternative
was also considered. These alternatives are addressed in more detail in opposite order below.

No Action Alternative

As is apparent from the extent and patiern of lateral erosion of eastside terraces and
dredge tailings, the Scott River is slowly re-establishing an adequate floodplain width and channel
meander If no actions are taken to speed up or re-direct this process, the river will eventually
recover on its own. This process will take much longer under this alternative. however. and
further impacts from lateral erosion and downstream deposition will continue to be substantial.

Dredee Tailings Reach vs Elsewhere In \Watershed

The Scott River watershed has numerous high-priority restoration needs. including
riverbank restoration in the vallev reach below the dredge tailings. stream channel restoration on
the East Fork and other tributaries. logging road stabilization and decommissioning throughout
the watershed (especially in decomposed granite areas). and water quality and quantity
improvements in many areas. These and other needs in the watershed warrant action as
opportunities allow. To date, however, efforts 1o take action have been hampered to varying
degrees by actual or perceived conilicts between proposed restoration actions and existing land
and water uses, disagreements over which restoration actions should be taken. and difficulty in
getting the support of all affected landowners.

The dredge tailings reach., conversely. does not appear 10 have anv unresolvable conflicts
between restoration and existing land and water uses. 1t 1 fairlv clear what resioration actions
need to be taken (at least in a broad sense). and the initial landowners involved have been
supportive  The Scott River Flow Augmentation Study prepared by the Departmen: of Water
Resources in 1991 states in its Action Plan. “At the present time only the reach of the river from
Callahan to approximately Fay Lane is suitable for reconstruction.”
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Also. the dredge tailings reach is geographically jocated at & critical point 1n the movement
of salmon and steelhead to and from the upper watershed. and it 15 also located just upstream
from the most productive and extensive agricultural lands in the watershed. This reach 1s s0
degraded that there is also very little risk of restoration efforts making the situation worse. and a
very good likelihood of making the situation substanually better

More specifically, restoration of the dredge tailings reach would reduce river terrace
erosion. thereby protecting the East Callahan Road. the Farmers Ditch. various buildings near the
river, and remaining usable pasture Jands It would also re-establish pasture lands lost to previous
erosion, and would reduce downstream damage to the river channel and adjacent prime
agricultural lands resulting from aggradation of coarse sediment originating from the tailings reach
and the upper watershed. Also, the presence of gravel quarrying operations and the existence of a
market for quarry products provides an opportunity to reduce restoration costs by incorporating
quarry operatiens into restoration efforts. For these reasons, private landowners stand to benefit
greatly, and at the same time, they have nothing to lose by participating.

Over time. restoration could also resuit in re-establishment of vear-round river flows,
more stable channel morphology, and much more extensive ripanan vegetaton. all of which
would greatly benefit dwindling salmon and steelhead stocks. This would be of great interest 10
regulatory agencies and the general public due to the current high priority of restoring these
stocks in the Klamath River Basin. Restoration could aiso include opportunities for public
education and public-private cooperation. which are also of high priority. Lastly, public and
private interests would benefit from improvement of the visual quality of the river cormidor by
removal of the tailings piles.

Middle vs Top of Dredge Tailings Reach

The sheer magnitude and associated high cost of restoring the dredge tailings reach
suggest that a multi-year effort will be required. and during this time period substantial lateral
dredge tailings erosion wiil continue to occur where floodplain width is inadequate. For these
reasons, restoration efforts should ideally be started at the upstream end of the tailings reach and
should progress in a downstream direction. Otherwise. large amounts of coarse sediment could
enter a restored reach from upstream tailings erosion. settle out due to reduced hydraulic energy
associated with floodplain restoration, and thereby compromise floodplain and/or river channel
function. In the worst case. a major central point bar would form and direct erosive hvdrauhic
forces laterally toward recently-restored river terraces.

On the other hand, the mid-reach area has the most immediate problems (eastside terrace
erosion threatening several buildings, the Farmers Ditch. and the East Callahan Road. tailings
erosion threatening to breach the quarry berm and switch the river back to the west side, and river
flows seasonally going subsurface). Also, interim river bar removal can be incorporated 1nto
quarry activities. thereby preserving the integrity of the restored reach while also serving as a
convenient way to transport upstream tailings to the quarry, and the quarry is centrally located to
stockpile tailings removed from the mid-reach floodplain. In addition, if full dredge tailings
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restoration is approved and funded. it would only be several vears at the most before the portion
of the tailings reach above the pilot reach would also be restored. and interim annual sediment
removal would be necessary in restored areas regardless of where restoration were started. The
latter would be the case not only because of continued bedioad shifting within the dredge tailings
reach as it evolved toward eventual equilibrium. but also because of continued substanual mflow
of coarse sediment {rom the as-yet unstabilized upper watershed (which could over-shadow
coarse sediment production from erosion within the tailings reach) Lastly, the mid-reach is
where landowner approvals have already been obtained and where ininal funding appears to be
most likely

For these reasons, starting in the mid-reach appears to be the most pragmatic ajternative.
If. however, landowner approvals and project funding could be obtained to restore the entire
dredge tailings reach, this aspect of project design should be reconsidered. It might be possible 10
simultaneously start floodplain widening at the upstream end. reinforce the existing mid-reach
levee keeping the river from shifting westward, and temporarily armor eastside terraces in the
mid-reach area. It could aiso be possible to complete the entire 4.7-mule dredge tailings reach in 1
season if all approvals and funding could be obtained at one time and enough heavv equipment
and operators were available, but it is unlikely that evervthing would fall into place so quickly
Also. this scenario would preclude the opportunity to first complete work on a pilot reach in
order to subsequently apply lessons learned to the remaining dredge tailings reach.

Length Of Pilot Reach

Factors in determining the length of the pilot reach include landowner approvals, funding
availability. the iocation of relatively stabie upstream and downstream endpoints. the amount of
work that can realistically be completed in one season by a local contracting firm. and limits on
how much should be done during the initial “pilot” phase so that the remaining tailings reach will
benefit from knowledge gained from the pilot reach. The 1 3-mile pilot reach currently proposed
has landowner approvals and stable endpoints. work could be completed in | season. and it
constitutes only about 25 percent of the total tailings reach. The estimated cost for restoring this
reach is about $1 6 million, however. which could be difficult to raise. if this proves 1o be the
case, there is a relatively stable floodplain area in the middle of the pitot reach which could allow
for breaking this reach into two sub-reaches.
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DETERMINATION OF RIVER ROUTING

Alternatives Considered

River routing alternatives within the pilot reach include the presumed historic westside
routing. a mid-valley routing shown on the assessor s map and 1944 air photos. or the existing
routing on the east side of the valley (Figure S at end of section). These alternatives are discussed
in more detail below

Westside Routing Alternative

The artractiveness of this alternative is that the river apparently followed this routing prior
to the 1861 Flood. and more important, this routing is currently the low-point of the svstem
(being about 3-4 feet lower in elevation than the eastside channel). Since flows are perennial
along this routing, it has the appearance of being the best way to restore fish passage in the short
ru.

Aside from these aspects, however, there are a number of potential problems with this
alternative. The existing westside channel is only about 30 feet wide and ! foot deep. which 15 not
wide or deep enough to satisfy bankfull channel width and depth requirements, and it does not
have adequate sinuosity. Much of the riparian vegetation would need to be removed on the east
bank of this channel during widening and re-routing, and remaining vegetation would be subject
to severe damage during floods. Subsequent sediment deposition could result in the loss of the
perennial flows which made this routing so attractive in the first place. Also, westside river
terrace erosion could occur, water diversions would become more difficuit to maintain. and the
aesthetic values of the existing stream would be lost. all of which would likelv result in lack of
westside landowner support for this aiternative.

In addition. eastside terrace restoration would be more expensive to undertake. and
eastside landowners may not want to lose riverfront land ownership. It would also be difficult to
tie back into the eastside channel without staying on the west side all the way to the downstream
end of the tailings, in which case the increased project length could be more than what could
logically be completed in one season. This alternative would also require complete relocation of
the quarry. In short, this alternative would very likely transfer to the west side of the vallev many
of the problems that currently exist on the east side.

Mid-Vallev Routing Alternative

This alternative would follow the routing shown on assessor s maps and the 1944 air
photos. which apparently reflects the river’s routing after the 1861 Flood but prior to gold
dredging. The only argument in favor of this alternative, however, is that the river had once
followed this routing.
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The biggest problem with this alternative is that far more dredye tathings would need to be
moved in order to achieve adequate floodpiain width than would be the case with the other
slternatives. The substanually higher cost of restoration wouid thererore make this alternative
unacceptable In addition. more landowners would be involved. and their disposition on
restoration is not yet known

Fastside Routing Alternative

This routing is the preferred alternative It provides the best opportumty 1o fix exisung
erosion of eastside terraces and protect existing buildings. East Callahan Road. and the Farmers
Ditch. while also avoiding damage to westside terraces and riparian vegetation. [t invoives
moving much less tailings material than the mid-valley alternative [t involves the fewest number
of landowners and has the least impact on the quarry, and all of the landowners invoived.
including the quarry owner, support the project. It has the best upstream and downstream tie-in
points in terms of existing stable floodplain areas with an intervening pilot reach of a length which
can reasonably be restored within one season Although the river did not follow this routing
immediately prior to dredging or the 1861 Flood. this should not matier since the river has been
all over the vallev floor at some point in the past (as is evidenced by the vallev-wide distribution
of rounded river rock in the substrate).

Given the disparity between shori-term fishery needs and the longer-term process of
geomorphological restoration. the westside routing alternative is more tempting at first glance
than the eastside routing alternative because of the prospect of immediate perennial flows. Asa
compromise. westside channel fishery enhancement could be included with eastside river
restoration (pending westside landowner approvals), thereby achieving substantial short-term
fisherv benefits at a very low cost while also avoiding the pitfalls of the westside routing
alternative. Eastside river restoration could in turn focus on immediate floodplain widening and
erosion repair and could then shift to the much longer timeframe needed for the river to re-
establish floodplain and channel stability. fill interstitial spaces in dredged substrate. re-achieve

perennial flows, re-establish extensive riparian vegetation. and ultimaiely once again provide good
fisherv habitat

Scott River Floodplain Restoration
Page 24



P
i

ed Within Pilot Reac

3
=

Figure 8 River Routing Alternatives Consider

Scott River Floodplain Restoration

)
-

Page



SELECTION AND DESIGN OF RESTORATION TREATMENTS

Restoration Treauments € onsidered

Restoration treatments considered include tloodplain widening and yrading. channel
reconstruction. upland terrace reconstruction. subsurface modifications. and re-vegetation

As mentioned in the Introduction. the approach being taken in this project is 1o restore the
geomorphological components of the system first and then focus on habitat. Since habitat
problems have been identified as key limiting factors affecting saimon and steelhead populations in
the Scott River watershed. resource agencies have traditionally tended 1o focus on actions 1o
directly improve habitat. In the dredge tailings reach, the habitat-related limiting factors of
greatest concern are lack of perennial flows and lack of sufficient riparian vegetation. Installation
of substrate dams (to force groundwater to the surface) has been considered as a means to restore
perennial flows, and extensive replanting has been considered to restore riparian vegetation
Since neither of these alternatives restore the geomorphological components of the svstem,
however, it was concluded that their likelihood of success would be iow. Thev would. in effect.
constitute the treatment of svmptoms rather than the underlving causes of habitat problems.

Floodplain and channel restoration. on the other hand. would constitute the treatment of
underlving causes by directly reversing the geomorphological changes associated with dredging.
By restoring the hydrologic connection between floodplain and channei. the natural function of
the floodplain to dissipate the energy of high flows can be re-established Only after this natural
function is restored can improvements to habitat be expected to survive flood flow forces. For
this reason. the natural floodplain/channel connection is the focus of this preliminary restoration
plan. This is consistent with the Action Plan of the Scott River Flow Augmentation Study. which
states. ~“Where possible. a more natural geomorphic form should be restored to the river {to]
therebv help the river convert back to its once highly productive state.”

It is important to note. however. that the recommendations in this preliminarv restoration
plan do not strictly adhere 10 re-creating the pristine state ot the river channel prior to disturbance
by European influences. The degraded condition of the watershed and the enormous volume of
dredge tailings prevent a design that would precisely mimic historic conditions. The plan does.
however, take significant steps toward that objective. and by doing so. allows for the naturai
hvdraulic interaction of channel and floodplain to shape the morphology of the svstem.

Regarding subsurface substrate stratigraphy, it was concluded that restoration of this
component of the system would be 100 costly and time-consurmung 10 include as a direct
component of the current restoration plan The significant implications of substrate stratigraphy
are that it has a bearing on retention of surface flows during low river flows and on riverbed
stability during peak flows. Once the floodplain is restored. fine sediment should begin to fill
interstitial spaces in the substrate and gradually re-establish perennial surface flows. Regarding
riverbed stability, however, there is a concern that downcutting could occur if the sand (slurrv)
laver is exposed to peak flow conditions. Since sand has a high market value, this problem can be
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mitigated by allowing the quarry owner 10 remove any sand found too close 1o the surface dunng
restoration activities  Also. to the extent that quarny operations already include the mining of the
sand laver wherever possible, this on-going practice will help to restore a more natural substrate
stratigraphy over fime.

] 10

This preliminary restoration plan is based primarily on the observation that the river's
floodplain is too narrow  Until an adequate tloodplain is re-established {either naturafly or
through intervention), the system will continue to be unstable. particularly with respect 1o lateral
erosion and channel morphology, and opportunities for aquatic and riparian habitat recovery will
be limited.

The valley floor of the pilot reach averages about 1,500 feet in width. which would have
been the historic floodplain width prior to dredging operations, by defimition of a river vallev
River vallevs can be wider than what is necessary simply for stable floodplain function, however.
since valleys are a product of tectonic as well as erosional processes. This could well be the case
in the main part of Scott Valley, but the portion of Scott Valley where the dredge tailings reach is
situated is the narrowest part of the vallev. it has the steepest gradient. and it is essentiaily an
alluvial fan comprising a transition area between tnibutary canyons and the main valley. This is
precisely why gold dredging was done m this location. Given the apparent constricted nature of
this reach. historic floodplain width probably constitutes the ideal width necessary to fully restore
the dynamic equilibdium which existed along this reach prior to degradation.

Lateral erosion has been and continues to be substantial along the edges of the narrower
floodplain creating by dredging operations. The average floodplain width along the pilot reach in
1958 was 190 feet (based on air photos), and the average width in 1998 was 353 feet (based on
the GPS survey). Based on these data, lateral erosion has resulted in an average floodplain
widening of 163 feet over a 40-year period. or about 4 feet per year. During the 1964 Flood
alone, the floodplain widened over 250 feetn 2 locations within the piiot reach (due mainly to
eastside river terrace erosion). Although some lateral erosion has been caused by lateral
deflection of hydraulic forces due to central river bar formation. the overall degree and pattern of
lateral erosion within the tailings reach is not indicative of a system having an adequate floodplain
width.

The minimum observed floodplain width which has resulted in relative stability within the
dredge tailings reach is about 500 feet. This width occurs at the upstream and downstream
endpoints of the pilot reach, which is why these locations were chosen as endpoints. At these
locations lateral erosion is minimal and riparian vegetation has begun to become established.
although central peint bars and braided channel conditions still exist.

For preliminary design purposes. the alternatives available for floodplain restoration
consist of restoring the pilot reach floodplain to 1ts full valley width (1,500 feet), its currently
observed relativelv stable width (500 feet). or a width somewhere in between these values. The
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alternatives could also include incrementally widening the tfloodplain over a number ol vears
Given the tremendous quantity of tailings 1o be moved and the associated high cost. coupled with
empirical observations on the minimum width needed (o achieve relanve stability i the short-run.
ihe recommended alternative is to initially widen the floodplain to 500 feet. and then to gradually
widen it further to the extent that refined calculations indicate and opportunities and funding
allow Given that central point bar formation has already been observed to be a proeblem, it 15 also
recommended that interim annual river bar removal be included in restoration efforts

Regarding the elevation of the widened floodplain relative to that of the existing
floodplain. some degree of lowering of elevation might be warranted 1o help restore vear-round
surface flows This is based on observations that perennial surface flows are maintained in the
westside channel by being only 3-4 feet lower in elevation than the eastside channel. and that
flowing pools of surface water persist in low-iving areas along the eastside channel when that
channel has otherwise dried up. Design alternatives inciude lowering the entire elevation of the
new floodplain and channel throughout the pilot reach or simply lowering floodplain elevation
only in those areas where central deposition bars have developed within the existing floodplain.

By lowering the entire tloodplain ejevation of the pilot reach. however, downcutting could
be triggered at the upstream end which could further destabilize upstream areas. and aggradation
could be triggered within the pilot reach which could compromise efforts to re-establish year-
round flows. These problems could be reduced or avoided by starting restoration at the upsiream
end of the dredge tailings reach. but the feasibility of starting at the upstream end is uncertain at
this point in time  If restoration is initiated at the pilot reach, its floodplain could simpiy be
widened at this juncture and then Jowered at a later date after upstream floodplain widening and
Jowering have been completed. but this would require re-constructing the river channel within the
pilot reach a second time which would be costly and excessively disruptive.

As a compromise, if floodplain restoration 1s initiated at the pilot reach. the floodplain
elevation could be lowered only in those areas where there is evidence of aggradation. Extensive
central deposition bar development has occurred along the pilot reach. most notably where the
existing floodplain is the widest (which would be expected). Based on a preliminary iongitudinal
profile prepared during the GPS survey. the floodplain elevation is significantly higher in these
areas. The longitudinal profile of the new floodplain should be a straight line (i.e.. the floodplain
should be an inclined plane without humps). and this could be achieved by shaving off existing
deposition bars. Since interim river bar removal will need to be done regardless of the finish
elevation, aggradation following floodplain leveling could hopefully be effectively managed.
Given the importance of restoring year-round river flows as soon as possible. it is recommended
that some lowering of elevation be included in initial floodplain restoration. Before a decision can
be made as 1o the location and extent of this lowering. however, a more extensive longitudinal
profile should be prepared which covers the entire dredge tailings reach.

Regarding cross-sectional tloodplain slope. the recommended design is to construct a level
cross-section over most of the floodplain width (consistent with creating an inclined plane). In
order to reduce the likelihood of lateral erosion. however, the edges of the fioodplain should have
a slight (2-5 percent) transition slope near the edges .
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Since isolated ponds and pockets of riparian vegetation having ecological and
geomorphological value are scattered through the dredge tailings. 115 also recommended that the
edge of the new floodplain be routed to incorporate these features where possible  Alse. since the
tailings piles are oriented parallel to the floodplain edge in the northern {downstream) portion of
the pilot reach, it 1s further recommended that the floodplain edge be orented to correspond with
troughs in the tailings piles i order to reduce excavaton

Channel Design

River channel design alternatives consist of leaving the existing channel intact.
constructing a floodplain without a channel (i e . leaving it up to natural events to re-establish a
channel), constructing a rudimentary but functional channet and letting natural events do the fine-
tuning, or constructing a very thoroughly designed replica of how the original channel appears to
have been configured

Since the existing primary river channel passes directly against the active cutbanks of both
jocations in the pilot reach where the eastside river terrace is severely eroded. restoration of these
eroded areas will preclude the option of leaving the existing channel intact. Also. because the
existing channel has evolved within an inadequately-sized floodplain. it will not have the proper
channel geometry once the floodplain is widened. If floodplain restoration is undertaken without
interim channel construction. there will not be sufficient hydraulic energy to keep coarse sediment
moving. As a result. large central deposition bars will most likely form. causing channel braiding
and possible lateral erosion of the restored river terraces. On the other hand. to over-build the
river channel could also be a waste of restoration efforts since high bedload movement would
inevitably result in channel changes even if the channel were successful in transporting much of
the coarse sediment through the restored reach. Since only a portion of the dredge tailings reach
can be restored in a given season. bedload movement will continue to be substantial from lateral
erosion as well as from input from the upper watershed. Based on the above, the preterred
alternative is to construct a rudimentary river channel in association with floodplain restoration
along the pilot reach, coupled with interim river bar removal while restoration work continues on
the remainder of the dredge tailings reach. Subsequent fine-tuning of the river channel can be
done after compietion of initial fioodplain widening along the entire dredge tailings reach

Specific channel geometry design parameters to be considered include bankfull width and
depth, meander wavelength and amplitude. and sinuosity. Related parameters include longitudinai
channel slope, roughness of the channel bottom, and bankfull discharge. Bankfuli conditions
occur when the flows in a functioning river channel are right at the point of spilhng onto the
floodplain. At this point. hydraulic energy and associated sediment transport ability are at their
highest levels, and over time a dynamic equilibrium is achieved which defines the geometry of the
sver channel. For these reasons, bankfull conditions are the most important in terms of channel
design.

For purposes of this prehminary restoration plan. values for channel geometry design
parameters were approximated by using a combination of on-site measurements. comparisons to
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other watersheds. and mathematical modeling  Based on on-site measurements. the longitudina
channel slope of the interim channel will be about 0 63 percent and the channel bottom roughness
(Manning’s “n”") will be about 0 031 Comparisons of over 400 watersheds in the western United
States indicate that for a watershed size of 137 square miles (the size of the Scott River watershed
above the dredge tailings reach). the bankfull discharge should be in the neighborhood of 1.000
cubic feet per second (Leopotd 1994). By plugging these values into a mathematical model. the
calculated bankfull channel width is about 45 feet and mean channel depth (in nffle areas) 15 abowt
3 feet. The model also vields a calculated bankfull flow velocity of about 7.6 feet per second.
which is high but probably necessary to move coarse sediment through the system. These
preliminary values will probably change to some extent when the design is fine-tuned.

Meander wavelength can be approximated by using the empirical relationship that meander
length is equal to about ten to fourteen times the bankfull channel width. A channel width of 45
feet would therefore vield a meander length of about 450 to 630 feet Since the interim channei
will still be carrying a high sediment load. the higher meander length of 630 feet would be more
likely to be stable. Wavelength amplitude can be approximated by using the empirical relationship
that amplitude is equal to about 2.7 times the bankfull channel width. or in this case about 122
feet. Again due to a high sediment load. this amplitude would probably be too high to be stable.
since the resultant channel slope would be too gentle. An amplitude of about 75 feet would vieid
a channel slope of 0.65 percent. which. as used in the calculations above for channel width and
depth, would appear to work for the system being modeled.

The above meander wavelength and amplitude would result in a channel length of 7.400
feet meandering through a pilot reach with a straight-line valley length of 6.600 feet. The ratio of
these distances vields a sinuosity of 1.12to 1 This value is low for this channel tvpe, but given
the anticipated high sediment load to be transported. a tighter sinuositv could result in channel
failure. Sinuosity can increase over time due to an increase in wavelength amplitude. This in turn
can result from natural processes involving gradual erosion at the outside edge of river bends and
deposition at the inside edge, or wavelength amplitude can be increased as part of future
restorative actions Regardless of cause. however. this increase must coincide with a decrease in
the amount of coarse sediment to be transported through the system. otherwise. the channel could
fail.

Regarding the cross-sectional shape of the interim channel. it is recommended that its
shape reflects that which is observed in nature, where the outside bank of a river bend is steep and
the inside bank is gentle, Coarse on-site material should be used to armor the outside of river
bends (to keep sinuosity from increasing too rapidly), and channel depth should be greatest at
these locations (about 6 feet deep--for geomorphological as well as fish habitat reasons).
Regarding overall meander pattern. it is recommended that the pattern be natural-appearing and
also take advantage of the opportunity 1o intercept isolated existing ponds and pockets of riparian
vegetation. This will provide some additional interim pool and riparian habitat. and the npanan
vegetation will also provide shade and additional interim channel armoring.

The dredge tailings reach is so degraded that measurements of existing channel geometry
parameters were deemed for the most part 10 not be useful. For this reason and the preliminary
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nature of the current project. the design recommendations given abave rely heavily on empirical
relationships derived from other river systems and will need to be fine-tuned prior 1o project
implementation  Fine-tuning should involve the use of histane air photos. maps. gauging station
data. reference reach measurements, substrate measurements. and other information. The most
likely reference reach would be the | 5.mile reach between the downstream end of the dredge
1ailings and Fav Lane Bridge, but this reach is also tairly degraded

The challenge in fine-tuning the project design will be 1o find a balance point between
aggradation and downcutting. a balance point at which the river wiil simultaneously move coarse
sediment through the system and dissipate excessive hydraulic energy. Interim river bar
management and on-the-ground channel fine-tuning will undoubtedly be necessary. but overall,
the system should be significantly more stable following initial floodplain and channel restoration
than is currently the situation.

Westside Channel Fishery Enhancement

The currently isolated perennial stream on the west side of the dredge tailings could
provide an excellent opportunity to achieve immediate fisherv benefits while longer-term river
recovery is initiated on the east side of the tailings. This 1.5-mile stream is fed in a spring-like
manner by river water passing through the tailings. It has stable cold flows. good pool/riffle
development. a gravel bottom. extensive riparian vegetation, and what appears 10 be a healthy and
diverse aquatic invertebrate population. From an anadromous fisherv point of view, the only
limiting factor is the presence of a downstream fish barrier in the form of tailings piles where
flows go subsurface once again before re-joining with the river.

To make the most of this stream, not only must the downstream tailings be removed. but 2
water diversions should be modified and upsiream opportunities for lengthening and re-routing of
the stream should be pursued. Regarding the latter. another 1.800 lineal feet of spawning and
rearing habitat could easily be created by extending the channel further into the tailings and re-
routing a portion of the stream within the gravel quarry. It is recommended that contingent upon
landowner approvals. this channel be incorporated into the project design for enhancement of
salmon and steelhead spawning and rearing habitat. To facilitate landowner approvals, it 18
further recommended that a Memorandum of Understanding be prepared in which affected
landowners agree to allow fishery enhancement 10 be done on their land in exchange for an
agreement from applicable regulatory agencies to provide these landowners with safe haven
protection under the Endangered Species Act.

Upland Terrace Restoration

Based on the 1958 air photos. the eastside river terrace upsiream from the Alexander
residence extended up to 250 feet further westward and had a slope of about 7 percent at the time
of the photos (Figure 5). Similarly, the terrace downstream from the Alexander residence
extended up to 300 feet further westward and had a slope of about 11 percent at the time of the
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photos. According to the Soif Survey of Siskivou County. these terraces are compnsed ot Duzel
gravelly loam (SCS 19833,

Alternatives for terrace restoration include letting the riverbank recover naturally over
time (i e.. no action). installing rip-rap at the base of the eroded banks. excavaung back the steep
slopes to lessen their steepness. using imported material to re-construct the terraces. or using
dredge tailings for re-construction

Taking no action at this point in time would eventually result in bank stabilization. but the
Farmers Ditch would most certainly be washed out and would need to be re-routed. East Callahan
Road might be washed out, and several buildings could be lost. In addition. more usable land
would be lost and more sediment would be transported downstream. It would seem that given
what is at stake. taking no action is not an acceptable alternative. Excavating back the steep
banks would differ from the no action alternative only in making the cut banks more attractive and

reducing to a small extent the amount of sediment entering the river.

Installing rip-rap could be an effective alternative as long as the floodplain is restored. the
river channel is moved westward, and interim river bar management is undertaken. No additional
usable land would be created. however, and an opportunity to dispose of dredge tailings would be
lost. If rip-rapping were done without river restoration, it would be destined to fail given the
hydraulics involved. Rip-rap projects completed in the 1960's at the upstream-most eastside
terrace of the pilot reach and several vears ago near Fay Lane both failed.

To create additional usable land while also protecting existing improvements would
require the importation of a substantial amount of fill material. Based on the 1958 air photos.
about 88.000 cubic yards have been lost from the upstream terrace over the tast 40 vears. and
about 107,000 cubic vards have been lost from the downstream terrace over the same time period.
Importing these quantities of material over any distance at all would be verv expensive, and to
import material from further away than the project site would be cost prohibitive.

The most cost-effective way 10 restore these terraces would be to use dredge tailings.
This would also be the most cost-etfective way to dispose of tailings removed during floodplain
widening. In fact. if it weren’t for the latter. terrace restoration bevond simply stabilizing the
existing banks would not be worthwhile since the expense would greatly exceed the value of
usable land created.

Use of tailings to restore eastside river terraces would invoive gradually re-building the
terraces in lavers (lifts) until the desired topography were achieved. To stop at this point.
however. would have achieved the disposal of a substantial amount of 1ailings but would not have
created very usable land due to the gravelly composition of the tailings. The re-constructed
terraces could be capped by pushing adjacent tefrace soil out over the tailings, by excavating
ponds nearby to provide capping material. and by salvaging 2 pockets of river terrace material
now isolated on the west side of the existing floodplain. All of these methods are recommended
in concert to restore the terraces to some semblance of their historic condition. Fines removed
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from sediment basins on French Creek and fines produced by quarry operauons might also be of
value in capping the terraces while also providing a means of disposing of those materials.

The tailings under the topsoil cap will initially be quite porous. but the soil laver will have
reasonable water holding capacitv and the interstitial spaces of the underlving tatlings should
gradually fill-in over time. The tailings will also be fairlv erodible at the toe of the slope. but the
floodplain can be shaped to slope upward before reaching the terrace and riparian vegetation can
be planted at the terrace edge. Regarding the latter. terrace reconstruction coupled with the
porous nature of the tailings and water leakage from adjacent irrigation ditches should result in a
significant amount of seepage at the base of the terraces. thereby providing the water needed by
ripanan vegetation.

-V u

Re-vegetation of the re-constructed fleodplain and river channel could range from no
replamting at all to extensive riparian planting. Given the restoration approach proposed by this
project of incrementally restoring the foundational parameters necessary for achieving a stable
system in the future. it would not be worthwhile to invest much effort in replanting the floodplain
and river channel after initial reconstruction. Significant substrate re-arrangement will be
expected on an annual basis from a combination of natural events. river bar removal, and eventual
fine-tuning of the floodplain and channel after the entire dredge tailings reach has been initially re-
constructed. Also, initial restoration may not bring the water table ciose enough to the surface 10
facilitate re-establishment of riparian vegetation, and the soil texture may not be fine enough to
satisfy the substrate conditions preferred by many riparian species.

The only replanting that would be worthwhile in the reconstructed floodplain area would
be the opportunistic replanting of willow and cottonwood poles and rootwads along the new river
channel that are salvaged during floodplain widemng. The rootwads and poles would be large and
deep enough to have some chance of reaching groundwater and resisting floods. Mortality of
these plantings would still be expected to be high, however.

Regarding the re-constructed river terraces. seeding and strawing would be essential to
control erosion of the topsoil cap. Use of native seeds would be better for wildlife purposes
(particularly birds and wintering deer) and would suffice for livestock as long the terraces were
not intensively grazed. If intensive grazing is desired by the landowners involved. then
appropriate pasture species should be planted. Water is available at both terrace locations for
interim and/or on-going irrigation as needed. If any grazing is planned. a sod layer should be
established prior to any grazing and riparian fencing should be installed with a reasonable setback
from the edge of the floodplain to allow riparian plant species to become established. Regarding
riparian species, extensive planting of cuttings (including willow, hawthorn, and cottonwood)
would be very desirable at the base of the re-constructed terraces since hydraulic forces should be
less. the water table should be higher_ and the soil texture should be better at these locations than
elsewhere in the re-constructed floodplain,
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The portion of the westside channel created for fisheries enhancement and the ponds
created as a source of river terrace soil should be replanted with nursery stock and cuttings of -
riparian species (including willow. hawthorn. white alder. ana cottony sod). ana with seeds of
various herbaceous riparian species

Raole of Quarry

The presence of an active gravel quarry within the project site provides several
opportunities which could greatly benefit restoration efforts. The quarry would be a good
location to stockpile large amounts of tailings removed during floodplain widening, and the
income derived from seliing these tailings to the quarry could be used to cover some of the
restoration costs, 1f the sand layer underlying the tailings proves to be too close to the surface at
any location following floodplain and/or channel excavation. the sand can also be sold 1o the
quarry to cover the cost of its removal. (Note: if a laver of cobble is not maintained over the sand
laver, increased channel and/or floodplain erosion could occur. On the other hand. since most
subsurface water flow is perched above the sand laver, the more porous cobble laver should be
kept to the minimum thickness necessary for armoring.)

The quarry could also provide interim river bar removal services in exchange for mineral
rights to the material removed. Simularly. a “vortex gravel sampler” could be instailed which
would automaticaily intercept moving bedload in the river channel and transport it to the quarry
using vortex currents created in the delivery culvert. Quarrving of remaining tailings along the
western edge of the restored floodplain could also be encouraged, thereby resulting in further
widening of the floodplain over time unti the historic vallev-wide floodplain width is achieved.
Quarry operations could also be coordinated with extension of the westside spawning channel
(including being the source of spawning gravel for the extended channel). and could be one of the
sources of fines for river terrace capping.

By dovetailing quarry operations with restoration needs. a mutually beneficial relationship
could be developed which. if properly structured. would not have anv negative impacts on either
the quarry operator or the public interest. A similar symbiosis, albeit on a smaller scale, currently
exists on the Applegate River in Oregon. where C opeland Sand and Gravel Company has been
authorized to remove gravel bars to stow down channel aggradation and enhance coho salmon
habitat (Copeland. personal communication).
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PROJECT WORK PLAN AND FUNDING

Summary

The recommended design components discussed in the previous section were incorporated
into a preliminary site plan and cross-sections. and a work plan and list of funding sources were
prepared to facilitate project implementation {Figures 9 and 10 and Tables 1 and 2 at end of
section). The work plan includes project phases and tasks. an implementation timetable.
quantities, and estimated costs. Project phases consist of Funding, Survevs/Permits/ Approvals.
Contractor Recruitment. Concurrent Studies. Excavation, Re-Vegetation. Monitonng. and
Administration/Education. These phases are discussed below in chronological order of
implementation.

Funding

The first phase in implementing this Preliminary restoration plan will be the securing of
funding. The Surveys/Permits/Approvals Phase and the Contractor Recruitment Phase. which are
scheduled for completion in 1999. are proposed to be funded through the Jobs-In-The-Woods
Program administered by U.S. Fish and Wildlife Service. An application for this funding has been
submitted by Tom Hesseldenz and Associates (THA) and is currently pending. In addition. an
application for SB 271 funding through the California Department of Fish and Game was
submitted by SHN Consulting Engineers, and if obtained, would fund the Concurrent Studies
Phase to be initiated in 1999

Applications for funding for phases 10 be initiated in the year 2000 must also be submitted
in 1999 in order for these phases to proceed on schedule. Grantwriting services will be provided
on a pro bono basis by THA as part of the match required by the Partners For Wildlife Program
which funded completion of this Preliminary restoration plan. At a minimum, funding will be
pursued for restoration of the 1-mile pilot reach of the dredge tailings. Funding mav be pursued
for restoration of the entire 4 7-mile dredge tailings reach. however. in those cases where funding
sources are receptive and the grantwriting burden is not substantially increased. A Partners For
Wildlife grant has already been obtained by one of the affected landowners (Larry Alexander). and
a request for partial funding for the year 2000 was included in the Jobs-In-The-Woods grant
application already submitted by THA. Additional funding sources to be pursued include:

WRDA Section 206 Program (U.S. Army Corps of Engmeers)

Saltonstall-Kennedy Grant Program (National Marine Fisheries Service).

Klamath Restoration Program (U S Fish and Wildlife Service)

Northwest Salmon Initiative (U.S. Fish and Wildlife Service)

CWA Section 319(h) NPS Grant Program (State Water Resources Control Board)
Salmon and Steeihead Trout Restoration Account--SB 271 (Ca. Dept. of Fish and Game)
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In addition to grant programs. other methods of covering restoration costs will also be
pursued. These inciude '

Partners For Wildlife Program in-kind match requirement (Larry Alexander)
Northern Calif Ecosvstem Traimng Center (NorCET)--donated and discounted services
Donation of privatelv-owned tailings 1o project. with subsequent sale 1o local quarry

This phase will consist of securing final landowner and local agency support. conducting
field survevs. fine-tuning the project design. applying for permits. and satisfying CEQA and
NEPA requirements necessary for project approval

Final landowner support will be pursued through a Memorandum of Understanding
between applicable landowners and regulatory agencies  Initial landowner support has been
obtained for eastside river channel restoration within the 1-mile pilot reach. but additional
landowners will need to provide their support if westside channel fishery enhancement is mcluded
in the project. Pending successful landowner support, the support of the Scott River CRMP.
Siskiyou RCD, and County Board of Supervisors will be sought.

Field surveys will include an aerial survey (digital orthophoto}. cultural survey.
contaminants survey. land and water-use survey, ecological survey (including a wetland
delineation). selected hydrologic and geomorphic measurements, and baseline monitoring (GPS
transects, photos. and vegetation). The project design will then be fine-tuned. based on
landowner and local agency input. field data collected. continued literature review, and results of
an independent design review of this Preliminary restoration plan to be provided by SHXN
Consulting Engineers.

Once all of the necessary data have been collected and the project design has been fine-
tuned. a combined Initial Study (CEQA) and Environmental Assessment (NEPA) will be prepared
and submitted to Siskivou County Planning Department along with a use permit application. A
mitigated negative declaration under CEQA will be proposed. and the CEQA/'NEPA process will
serve as a vehicle for public input. At the same time, applications will be submitted to the
applicable regulatory agencies for endangered species consuitation, a wetland permut. water
quality certification. a streambed alteration agreement. and revisions for the existing gravel
quarry’s reclamation plan, NPDES permit, and use permit.

niractor Recnuitment

During this phase of the project. construction documents will be prepared. the excavation
portion of the project will be put out to bid. and an excavation contractor will be hired. Pending
funding. the re-vegetation portion of the project will be done by NorCET as part of the Jobs-In-
The-Woods Program Construction documents will include a revised site plan (based on the
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outcome of the approvals process). a yrading plan, detail drawings. specitications. and a project
manual

Congurrent Studies

If SHN Consulting Engineers is successtul in obtaining funding through the state’s Salmon
and Steelhead Trout Restoration Account. that company wiil conduct additional field studies.
research historical records. and evaluate the success of restoration efforts on the pilot reach in
order to prepare a restoration plan sor the remainder of the dredge tailings reach. SHN's proposai
includes floodplain and channel restoration, but also puts substantial emphasis on short-term
restoration of perennial flows, possibly through the use of substrate dams Related to that
emphasis, SHN’s proposal includes some subsurface field studies (such as test pits. drilling, and
piezometer installation) which have not been proposed in this Preliminary restoration pian for the
pilot reach. (It was concluded that for purposes of this plan, adequate subsurface information
could be derived from existing quarry operatons. historical data. and direct field observations on
river flow behavior.)

1f SHN fails to get funding. some of the work 1o be done under the project phases
discussed above for the pilot reach could be expanded to include the entire dredge tailings reach
without substantial additional cost. Work to be done on fine-tuning the pilot reach design will
require studying the entire dredge tailings reach anyway, and CEQA/NEPA may require that the
entire reach be addressed in the approvals process regardless of geographic limitations of the pilot
project. Landowner negotiations would take a little longer, but the same M.O.U. could be used.
The same funding sources would be approached and the same permits would be required. In
other words, there would be an economy of scale associated with manyv of these tasks

If the scope of the project were to be increased. those tasks which would increase
substantially in cost would be completion of expanded field studies and the preparation of
expanded construction documents. since their costs are directly related to the geographic size of
the project. Subsurface field studies proposed by SHN relating to achieving perennial flows
would not need to be undertaken. however. unless requested by the regulatory agencies. in which
case additional funding would be required for those studies as well.

Excavation

All excavation and re-vegetation work is proposed to be compieted in the year 2000 if
needed permits, approvals, and funding can be obtained. The work plan is broken down in such a
way that if only partial funding is obtained. the southern half of the pilot reach can be completed
first. The “South Reach” was given higher priority due to more immediate threats to buildings.
the Farmers Ditch, the East Callahan Road and the quarry. Also, excavation would not be started
until after spring runoff (May) and would be completed prior to the beginning of the flood season
(November) This yields about a 6-month construction season, and during most of this time. the
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riverbed will be dry in the pilot reach When low flows are present. temporary culverts can be
used to facilitate restoration work

The Excavation Phase will utilize dozers. excavators. scrapers. dump trucks. and other
large earthmoving equipment. reminiscent of a major highway or dam construction project
Specific tasks will consist of

« Laying out the earthwork to be done

» Salvaging woody vegetation in areas 10 be filled

» Constructing and maintaining temporary haul routes and culverts

+ Excavating test pits to determine sand depth

« Widening the floodplain and excavating the new river channe}

« Armoring outside bends of the new channel using large-sized spotls

« Hauling spoils to stockpile areas and setback levee and terrace reconstruction sites
+ Rough grading reconstructed terraces

« Hauling soil to terraces from remnant floodplain pockets and new ponds
» Spreading remnant soil over terraces

» Finish-grading the new channel. floodplain. terraces, and ponds.

Pending landowner approval. excavation will also include westside channel extension.
which will consist of laving out the channel routing, excavating the channel. lining the channel
with spawning gravel, opening the existing channel at its downstream end (to allow fish passage).
and modifving existing water diversions along the channel (to enhance fish passage}

Re-Vegetation

Re-vegetation will consist of: planting salvaged poles and rootwads of riparian trees along
the new river channel (using an excavator to reach the water table and anchor the poles and
rootwads to reduce wash-out); planting salvaged cuttings along the base of reconstructed
terraces. along the extended westside channel. and around the new ponds. planting native nursery
stock along the extended westside channel and around the new ponds. sowing commercially-
grown native wildflower and grass seed on reconstructed terraces, along the extended westside
channel banks, and around the new ponds, tractor-harrowing and hand-raking of seeded areas:
and spreading of straw over seeded areas.

Monitoring

Five yoars of menitoring will be performed followine completion of excavation and re-
vegetation. in order to satisfy the requirements of various regulatory permits as well as glean
information from the restoration efforts undertaken to apply to future restoration. In addition.
baseline data will be collected during the Surveys/Permits/Approvais Phase. Monitoring wiil
include annual aerial surveys (yielding digital orthophoto maps with a 1-foot contour interval).
GPS transects along permanent transect lines. on-the-ground photographs from pre-established
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photo-points. vegetative monitoring at permanent piots. and redd counts along the westside
channel. Annual reports will be prepared which summarize the vanous monioring data coliected

Admimistratuon and Education

This phase will extend over the tull timeframe of the project. The administrative porton
of this phase will include invoice preparation. bill paving, budget tracking, and quarterly and final
report preparation  The educational portion will include phone conversations and meetings with
landowners and agencies. public presentations. media releases. field trips. training of displaced
timber workers emploved on the project, and involvement of Jocal schools and volunteers in re-
vegetation and monitoring activities.
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RESTORATION OF REMAINING DREDGE TAILINGS REACH

Once initial restoration of the 1 3-mile pilot reach has been completed. the same approach
could then be applied to the remainder of the dredge ratlings reach. pending the securing of
additional funding and the satisfving of additional permits and approvals requirements (most
notably landowner approvals). The juxtaposition of the pilot reach to other sub-reaches along the
entire dredge tailings reach is shown in Figure 11 and a cost estimate and potential funding
sources for remaining restoration are given in Tables 3 and 4 at the end of this section

Sub-reaches shown in Figure 11 consist of the 1 3-mile Callahan-to-Wildcat-Creek reach
(at the upstream end of the tailings reach). the 1.1-mile Wildcat-Creek-to-Sugar-Creek reach. and
a1 combination of the 0 5-mile reach from Sugar Creek to the pilot reach and the 0 5-mile reach
from the pilot reach to the downstream end or the tailings  If restoration were to be iniuated at
the top of the dredge tailings reach. then the pilot reach couid be split in half and combined with
adjacent sub-reaches 10 create a | 3-mile Suvar-Creek-to-Alexander-Residence reach and a 1.0~
mile Alexander-Residence-to-end-of-tailings reach. Each of these reaches has logical end-pomts.
and initial floodplain widening on each reach could be completed during one season. C ompletion
of floodplain widening throughout the enure tailings reach would take 4 vears. [Note: with
enough funding obtained at one time. it would be possible to complete the entire dredge tailings
reach in as Httle as one vear by either hiring 2 very large excavation company from out of the area
or by hiring several local companies to work concurrently on different sub-reaches: for purposes

of this report. however. it is assumed that funding would be spread over several years ]

Following completion of initial floodplain widening and interim river bar management. the
entire 4.7-mile dredge tailings reach could then be fine-tuned in one season. Fine-tuning would
involve re-grading the floodplain where necessary to improve its function. widening and/or repair
of floodplain edges where necessary 10 reduce any active lateral erosion. reconstructing the river
channel cross-sectional shape and/or meander where necessary 1o increase stability, and planting
additional riparian vegetation along the river channel and elsewhere in the tloodplain where
conditions appear suitable enough to warrant the effort.

Following fine-tuning, an additional > vears of foilow-up maintenance could be provided
during the 5-vear monitoring period. This w ould include continued river bar management, lateral
erosion repair. and riparian planting. During this 5-year time period and the preceding 3 years of
initial restoration, the gravel quarry could be gradually removing and processing tailings from the
western edge of the floodplain (in addition 1o river bar management). thereby gradually widening
the floodpiain further. Also during this time period, fine sediment should be depositing over the
widened floodplain during flood events. which will gradually fill interstitial spaces in the substrate
and thereby help bring flows back to the surrace and provide suitable habitat conditions for
riparian vegetation.

The desired ultimate product of these restoration activities wouid be complete tailings
removal. re-establishment of a very stable and densely-vegetated valley-wide floodplain with fine-
textured soils. and re-establishment of perennial flows. This ecologically restored landscape could
either be lefl in & totally natural condition or could be carefully managed for grazing and other
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uses as long as these uses did not d: at .vilize or impair the tunction of the system. Compiete
restoration could even include the e ntroduction of beaver. It 1s important to note. however,
that re-introduction or natural re- .c.onization of beaver prior to full re-establishment of ripanan
vegetation and stable {loodplair cenditions could jeopardize recovery of the system, particulariy it
beaver arrive on the scene in U 2 carly stages of recovery  Restoration should roughly follow the
opposite sequence as the dec adation of the river system: beaver were the first to be lost so they
should be the last to return

Deep pool develc sment will probably take the Jongest time to occur Bedrock pools were
most likelv not commor al-ng this reach prior to dredging. since very little bedrock 1s currently
exposed and extensive .redging would not have been possible if much bedrock occurred near the
surface. The deeper < ubstrate gravels and cobble were apparently cemented together prior to
dredging, however. ! ased on anecdotal information regarding dredging operations and on the
presence of a subst .atial amount of broken-up cemented material in the tailings piles (Moore.
personal commur; .ation). Cemented substrate would have easily enabled the development of
bedrock-like poc s prior to dredging. but it will be many years before the disturbed substrate
becomes re-cer-zried. Deep pools could also develop after enough large woody debris
accumulates ir the restored river channel from on-site and ofi-site sources to create spill-overs
and log jams This process will also take many years, particularly for on-site sources to become
established  3eaver dams would be another source of pools. but as above. it will be many vears
before the svstem is ready to support beaver. In the short-run, shallower meander pools at bends
in the rive: will need to suffice for this tvpe of habitat.
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IMPACTS AND MITIGATION

Biological Impagcts and Mitigation

There are 45 isolated pockets of riparian vegetation totaling 16.0 acres within the pilot
reach. and 8 remnant dredge ponds (freshwater marsh) totaling 1.8 acres within the pilot reach.
Most of these riparian pockets and all of the dredge ponds are artifacts of dredging activities.
Nonetheless, they do provide important habitat for nparian and wetland-dependent species,
primarily birds. There are also about 12.9 acres of riparian vegetation along the westside channel.
2 trout fishing ponds (former quarry ponds) surrounded by grass near the westside channel, and 2
active quarry ponds lacking surrounding vegetation.

The proposed project will require the filling of 11 of the riparian pockets (totaling 3.3
acres) and 1 pond (0.1 acre), in order to create a setback levee to keep the river from shifting to
the west side of the valley as well as facilitate the stockpiling of relocated tailings. The 2 active
quarry ponds will also need to be filled for the same reasons. Another pond which is long and
narrow and will become part of the floodplain will need to be partially filied in order to prevent it
from being captured by the river. After being filled. however, it will still be part of the floodplain
and available for re-vegetation with riparian species.

This short-term loss of about 3.4 acres of riparian and wetland habitat will be partially
mitigated in the short-run, however, by about 2 acres of westside channel and rnipanian zone
creation, | acre of eastside pond creation, and about 27 acres of new floodplain creation, and will
be more fullv mitigated in the long-run by about 70 acres of riparian woodland restoration in the
widened floodplain. In addition. quarrying activities have already resuited in the creation of the 2
trout fishing ponds which have been set aside and could be re-vegetated with riparian species. and
more ponds will be created as quarrying activities progress.

The remaining 34 pockets of riparian vegetation and 7 ponds (freshwater marsh), totaling
about 14.0 acres in size. will be avoided. Of the riparian pockets to be avoided, 6 are within the
existing floodplain and will be lett in place. 11 will become part of the widened flioodplain, and ©
will not only become part of the widened floodpiain but will also be strategically located along the
new river channel to provide channel armoring and streamside habitat. Of the ponds to be
avoided, 5 will become part of the widened floodplain and 2 will be incorporated into the new
river channel to provide interim pool habitat.

Regarding the westside channel, salmon and steethead gaining access to this channel
through the fishery enhancement component of the proposed project could be affected by existing
water diversions along this channel by either being impeded from upstream migration or being
trapped in diversion ditches during downstream migration. These impacts will be mitigated by re-
designing the water diversions to avoid creating upstream migration barriers and by installing
adequate screening to prevent entrainment of downstream migrants.

Water qualitv will be protected throughout the project area during restoration activities by
limiting earthmoving to the time of vear when river tflows are either low or dry, installing

Scott River Floodplain Restoration
Page 60



temporary culverts in situations where flowing surface water needs 10 be crossed by heavy
equipment. and seeding and strawing restored terraces prior to the onset of the wet season
Existing factors which reduce the potential for water quality problems include the river tlows
going subsurface during most of the dry season and the lack of fines i the dredge tailings

Landowner Impacts and Mitigation

To the extent that restoration activities on private lands will improve habitat and
population numbers of species protected under the Endangered Species Act, private landowners
could be subject to increased restrictions on land and water use. This will be mitigated by
preparing a Memorandum of Understanding between regulatory agencies and private landowners
which will give affected landowners safe haven protection under the Endangered Species Act.

The owners of the gravel quarry could also be affected by financial impiications associated
with receiving and stockpiling tailings removed from the floodplain during restoration  The
quarry owners will be asked to pay for these tailings to help offset restoration costs, and Siskiyou
County would normally tax these tailings on an annual basis until thev are used. These impacts
will be mitigated by seeking an interest-free loan for purchase of the stockpiled tailings through a
state program which provides such loans for conservation purposes. and by requesting an interim
tax waiver from the County until such time that a particular area of stockpiled tailings will begin
to be processed. The latter mitigation is based on the fact that if the tailings were left in place
they would not be taxed, and that they are being moved to the quarry site by an entity other than
the quarry owners for immediate purposes other than quarrying.

The quarry owners will also need to revise their reclamation plan, use permit. and NPDES
permit based on the changes in quarry operations resulting from participation in restoration
efforts. To mitigate this impact. the costs of these revisions will be covered by the restoration
project.

Iandowners whose tailings are removed from their land and transported to the quarry will
in effect be giving awav quarrving materials worth about 25 cents per cubic vard for gravel and
cobble and 75 cents per cubic vard for sand. If these materials are donated to the project, they
should qualify for a charitable contribution which could yield income tax benefits. [f landowners
want compensation for tailings materials, this could be accomplished by granting mineral rights to
the quarry owners in exchange for a percentage of the sale of the quarrv materials at such time
they are processed and sold.

The existing trout ponds within the pilot reach which are rented out on a daily basis for
fishing purposes could be impacted if the flows feeding them are reduced or if trout escape nto
the extended westside channel near these ponds. To mitigate these impacts, an adequate flow wili
be maintained through the ponds and their inlets and outlets will be screened  Screening will aiso
protect salmon and steelhead from being caught in the ponds by anglers. To the extent that
continued quarry operations will create more ponds in the future. opportunities for renting ponds

for fishing purposes could increase over time
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Owners of water diversions along the westside channel could be impacted by the cost of
reconstructing their diversions to unprove fish passage  To mitigate for this. the reconstruction
costs will be covered by the project Over the fong-run. these owners coutd also be impacted by
gradual loss of flows in the westside channel as substrate interstitial spaces in the river channel
and floodplain become filled and vear-round nver flows become re-established. This will probably
take many vears, however. and it is very unlikely that westside channe! flows would completely
stop. By this time. all of the tailings would probably be removed anvway and the westside
channel would be part of the river’s floodplain. This would enable szasonal diversions to be made
directly from the river, as long as these diversions were done in such a way as to not degrade the

restored river system

All landowners along the westside channel, including the quarry owners. are currently at
risk of the river breaking through the tailings during a flood event and shifting to the west side of
the vallev. This could result in substantial damage to quarry equipment, riparian vegetation. water
diversions. and riverside terraces. This is a pre-existing risk, but floodplain widening without
mitigation would make this risk much greater. This problem will be mitigated by constructing a
substantial setback levee between the widened floodplain, the quarry, and other low areas in the
tailings using materials removed during floodplain widening. In addition, floodplain widening will
reduce hydraulic forces during floods. and with diligent river bar management. the setback levee
should not experience significant lateral erosion. The wider floodplain and larger setback levee
working in concert should eliminate the risk of breaching.

Over the longer run, however. it is intended that the floodplain continue to be widened as
stockpiled dredge tailings comprising the setback levee are gradually quarried. This couid only be
done. however. if upstream sediment input is brought under control and the floodplain and river
channel within the tailings reach show consistent evolution toward regaining stability. 1f stability
is being regained as the floodplain is further widened and the setback levee is gradually removed.
then at such time that the setback levee is gone. there should no longer be any signiticant risk of
major erosion or riparian damage to the west side of the valley. Hydraulic energy associated with
flood events should be completelv dissipated by a fully recovered and re-vegetated floodplain.

Regarding impacts on land-uses other than quarrying, the dredge tailings area is currently
unusable other than for limited grazing adjacent to tailings piles along the westside channel. It is
unlikely that residential or commercial development would ever be approved in the tailings area.
Conversion of the tailings to active floodplain with riparian vegetation would therefore not reduce
land-use options, and if carefully done. could significantly increase grazing opportunities and
aesthetics over the current situation. The only potential impacts to land-use outside the tailings
area would be river terrace erosion. which could hopefully be prevented through careful
restoration. and increased land-use regulation. which could be avoided through the safe haven
clause of the M.O.L".

Political/Financial Impacts and Mitigation

Political impacts could be arise from a high cost-to-benefit ratio for the project. or from a
perceived or actual project failure  Given the anticipated high cost of the project. it will be very
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important to demonstrate that the project s benerits will outweigh this cost This must be done
carefully, however. because perceived project Tailure could cceur if people develop unreaiistic or
inaccurate expectations of what the project wil accomplisi. partculariyin the short-run. To
avoid these problems. it will be critically important to clearly and frequenthy communicate the

project’s goals. methods, umetable. progress. benefits, and Limitations to everyone involved

Actual project failure could arise if the wider floodplain simply resuts n increased
aggradation bevond the capacity of river bar management 10 keep it in check. and a8 a result.
there is no demonstrable short-term improvement in floodplain and channel stabiiity or longer-
term improvement in flows or riparian vegetation There 1s some risk that this could happen. but
given what is glaringly wrong with the system. it is unlikely that floodplain widening would not
yield observable benefits.

One way to avoid failure is to not get too carried away with river channel construcuon.
terrace restoration, or re-planting too early in the recovery process. since these are the teatures
most vulnerable to failure. Other factors which have a bearing on risk of failure are the likely
infeasibility of widening the entire 4.7-mile floodplain in one season. the starting of restoration in
the middle of the tailings reach rather than at the top, and the continued input of coarse sediment
from the upper watershed. Unless complete project funding 1s obtained at one time. there is no
choice but to take a multi-year approach to floodplain widening. Restoration could start at the
upstream end if landowners agree and interim measures can be taken in the pilot reach to delav
further lateral erosion and reduce the risk of levee failure. The most significant risk factor.
however. is sediment input from the upper watershed, and this can be mitigated by taking actions
to reduce upper watershed erosion and sediment transport concurrently with floodplain widening
in the dredge tailings reach.

Regarding financial impacts. the 57 6 million estimated cost of restoring the dredge
tailings reach is admittedly verv high compared with most river restoration projects. Due to the
enormous amount of earthwork involved. however, this project is very similar to highway and
dam construction. Using local examples of dams that were proposed but not built. the estimated
cost of the Callahan Dam and Reservoir was $11 million in 1956 dollars. the estimated cost of the
Grouse Creek (East Fork) Dam and Reservoir was $4 mullion in 1957 dollars and S5 4 mullion 1n
1971 doliars. and the estimated cost of the Noves Valley Dam and Reservoir was 323 nullion n
1991 dollars (DWR 1960, USDA 1971. DWR 1991). Given that these projects were proposed by
governmen: agencies to address some of the resource needs of the Scott River watershed, they
provide some perspective on levels of funding seriouslv contemplated by these agencies. Since
most funding for dredge tailings restoration will be federal and most of the rest will come from the
state. the local cost should be negligible. Conversely, the iocal economic benerit of over $7
million in outside moneyv coming into the local area will be very substantial.

Given the nature of the proposed restoration project. there is no way to mitigate financiai
impacts to federal and state sources by reducing overall project scope. only by spreading the
project out over time. On the other hand, the tailings will eventually be moved. whether it 1s done
by the restoration project. quarrving, or natural flood events. and the longer it takes. the more
damage that will occur from lateral erosion and aggradation. and the longer it wiil take for fishery

and riparian recovery to occur. Given this, it would behoove funding scurces to not spread the
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project over too long a timeframe: otherwise. resulting property and resource damages wiil most
certainly exceed restoration costs
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CONCLUSION

The proposed project design should achieve the goals of the preliminary restoration plan
by establishing a more functional floodplain. reducing lateral erosion. restonng castside river
terraces, reducing the likelihood of the river breaking through to the west side of the valley.
providing interim salmon and steelhead spawning and rearing habitat. and providing a successtul
example of a major cooperative restoration project between private landowners and government
agencies The proposed project is also consistent with the goals of the Klamath Act Program.
including restoration of salmon and steelhead habitat (Goal 1), promoting public education (Goal
1V), and taking a cooperative approach (Goal Vi

By achieving these goals. the project will take an essential first step toward long-term
fishery and riparian habitat restoration and will provide interim fishery enhancement. The project
will also help protect adjacent and downstream land and improvements, re-create usable land lost
to erosion. and catalyze future restoration projects along the Scott River Additionai project
benefits will include improved visual quality and increased land value. Biological, landowner, and
political/financial impacts associated with the rroposed project can be fully mitigated. thereby
enabling the project to be mutually beneficial to all parties involved.
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