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INTRODUCTION

The purpose of this memorandum is to provide a brief summary of initial options being considered for
initial screening, as a result of discussions during the Matilija Technical Advisory Group (TAC) Meeting
held on May 28, 2014. The formulation of the initial option descriptions is based on previous work
performed for the project and additional simplified engineering analyses that are appropriate for
concept development and screening analyses.
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INITIAL OPTION – 01: CONTAINMENT BERM WITH HIGH FLOW BYPASS

FT

The primary objective of this initial option would be to use one high flow event to quickly erode and
transport as much fine sediment as possible out of the reservoir and through the downstream reaches
to the ocean. This initial option is intended to lessen the implementation duration and associated high
turbidity impacts to downstream water diversions and ecology, by concentrating the majority of fine
sediment erosion into a single storm event. Due to the uncontrolled nature of the sediment erosion and
the large amounts of debris that may be present within/above the accumulated sediment, consideration
in the future of high debris loads and associated flood control risk (during the fine sediment erosion
process) would be necessary.
In order to set the project up to “wait” for a high flow event, the dam would need to be removed, and
flows smaller than the high flow event would need to bypass the reservoir. The following major features
would need to be implemented, and are shown conceptually in Figure 1:
•
•
•

Flow bypass system around reservoir fine sediment
Temporary containment berm downstream of the dam
Single-phase dam removal

A

Due to the necessity of the flow bypass system and temporary containment berm, this option would
likely not result in lowest cost, relative to other options being considered.
Major features are discussed in more detail below.
HIGH FLOW BYPASS SYSTEM

D

R

An event on Matilija Creek that might carry the majority of fine sediment over a short period of time,
would be on the order of a storm having an average daily flow of about 1,700 cfs or greater and peak
daily flows of about 3,000 cfs or greater (Stillwater, 2014a). Prior to the flow event described above,
smaller event flows would be routed around the reservoir to prevent them from eroding smaller
amounts of sediment that would cause repeated high turbidity impacts to the downstream reach. A
flow bypass would be constructed to bypass flows up to the high transport flow event of 3,000 cfs, plus
some additional flow capacity as a safety factor. This could be accomplished by constructing either a
bypass system consisting of several large diameter pipelines from a cofferdam along the canyon valley
to a point downstream of the temporary containment berm, or a bypass tunnel connecting into North
Fork (NF) Matilija Creek. Preliminary analyses indicate that a system of pipelines would be more costly
and difficult to construct; therefore, a bypass tunnel has been used for this intial option.
Conceptually, the capacity of a 12-foot-diameter horseshoe tunnel would be approximately 4,000 cfs.
The bypass could be aligned to transport flow from Matilija Creek (upstream of the fine sediment) to NF
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Matilija Creek as shown on Figure 1. Due to the existing bank erosion issues along NF Matilija Creek,
slope protection improvements to accommodate the additional flow may be necessary1.

FT

A cofferdam would be constructed across the reservoir just upstream of the current pool at about
Station 114+00 (Stillwater, 2014b). This location is purposely placed as far downstream as possible to
minimize the length of the bypass tunnel as well as the volume of localized stormwater flow that would
be able to pass over the fine sediment prior to occurrence of the high transport event. The cofferdam
would divert Matilija Creek flows into a tunnel portal (bypass entrance), located downstream of the
outlet of Rattlesnake Canyon. The tunnel portal could include a gate or control structure at the
entrance that could be closed during the high transport flow to ensure no portion of the flow would
bypass the reservoir fine sediments. The bypass tunnel would connect into NF Matilija Creek, and the
bypassed flows would flow from the bypass into the NF Matilija Creek and subsequently the Ventura
River. The quality of the bypassed water would be similar to flows already seen at Robles Diversion and
other downstream diversions. An assessment would be needed to confirm that the additional flow to
NF Matilija Creek does not have significant adverse impacts during the period when the bypass would be
in operation.

A

The cofferdam would be constructed using alluvial materials available within the reservoir area that
would be able to be eroded during the high flow event. When the high flow event is forecast, the
bypass tunnel would be closed so that the entire high transport flow volume passes over the cofferdam
and downstream into the reservoir, to maximize fine sediment mobilization.

D

R

Following the storm event, an evaluation would be made of the degree to which the fine sediment was
transported from the reservoir area. The majority of the fine sediment deposit in the reservoir area
(83%) is composed of silt and clay and is unconsolidated, so it is possible the flow through these
sediments will have very high carrying capacity. Suspended sediment concentrations observed during
the Condit Dam Removal project (up to 850,000 mg/l, Wilcox et al. 2014) and regularly observed in the
Yellow River in China (1,570,000 mg/l, Chien 1989) also indicate that high carrying capacities can occur
when flow has direct access to fine sediments. When similar carrying capacities (to Condit) are applied
to Matilija, it is reasonable to suggest that the majority of fine sediment could be transported out of the
reservoir if exposed to flow. Ultimately, sediment evacuation from the reservoir is a function of carrying
capacity, in addition to actual size of storm, sediment cohesiveness, hydrodynamics and associated
erosion, which will be assessed during concept refinement and evaluation.
In the event that substantial fine sediment was to remain after the first large event, an assessment
would be needed to determine if a portion could be permanently stabilized in place (naturally or by
mechanical means), or whether additional creek flows or larger future storm events would mobilize the
remaining material causing some level of downstream impact.

1

CalTrans is preparing designs for bank stabilization project to protect Highway 33 in this area, which may be able
to accommodate the additional flow, but design criteria for that project would need to be reviewed. Preliminary
cost estimates being developed for initial screening will include bank stabilization measures for North Fork Matilija
Creek.
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TEMPORARY CONTAINMENT BERM
A temporary containment berm would be constructed between 500 and 1,000 feet downstream of the
dam to hold sediment that would slump from the reservoir once the dam is removed. The purpose of
the containment berm is to allow the dam to be removed during the dry season and to prevent the
sediment in the reservoir from moving too far downstream, thereby limiting initial downstream impacts.
The location of the berm would be upstream of the confluence of Matilija Creek and the NF Matilija
Creek.

SINGLE-PHASE DAM REMOVAL

FT

The containment berm would be constructed far enough downstream such that the slumping sediment
would not impinge on the berm2. The berm would be high enough to control nuisance releases of
sediment due to stormwater flows from the local watershed downstream of the cofferdam location
without creating an impoundment that would fall under DSOD jurisdiction (although the dam removal
plans would require DSOD approval). The containment berm would be designed to fail during the high
transport event so as to not restrict the mobilization of the fine sediment.

R

A

The dam would be removed at the end of the same season as construction of the containment berm
and flow bypass system. It is desirable to remove the dam with as little fine sediment handling as
possible, i.e. without dredging or excavating sediment upstream of the dam to access the dam for
demolition, in order to minimize costs. The method of removal that would require the least fine
sediment handling and has the lowest cost is blasting. The reservoir would be dewatered while the
exposed section of the dam is removed prior to blasting. The concrete would be broken up and hauled
to a recycling plant. After blasting of the remaining section of the dam, some of the concrete would be
buried in the slumping sediment and would not be able to be removed and disposed of until after the
high flow event.

D

Channelization through the reservoir area would be allowed to form naturally through transport of
coarse sediment to the downstream reaches over time.

2

The degree to which the sediment will slump and move downstream following removal of the dam by blasting
would require further geotechnical and mud flow analyses if this initial option is carried forward. A review of some
tailing dam failures suggest that sediment movement may have been limited to 5 to 10 times the sediment height
had the tailings ponds been dewatered prior to their failing.
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Figure 1: Initial Option 01 – Containment Berm with High Flow Bypass
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INITIAL OPTION – 02: UNCONTROLLED ORIFICES

FT

The objective of this initial option would be to erode and transport as much fine sediment as possible
from the reservoir, while minimizing costs and time associated with large bypass/containment structure
construction and sediment removal. The fine sediment mobilization would be achieved by allowing flow
through one or more uncontrolled orifices, whose opening would be coordinated to coincide with a high
transport storm (as summarized in IO-01). The orifices would be sized and located to maximize
mobilization of the reservoir and delta area sediments; however, if the orifice capacity is exceeded, it
could result in reduced reservoir sediment erosion and transport for the duration of the capacity
exceedence. Although lower sediment mobilization would be expected if the orifice capacity is
exceeded, a secondary benefit would be some level of flood protection (while the dam and orifices
remain in place) due to the peak flow attenuation behind the orifice/dam for flows above design
capacity.
Similar to IO-01, future consideration of high debris loads and associated flood control risk and the
potential for plugging the orifices (during the fine sediment erosion process) would be necessary.

A

The use of a timed orifice opening to “wait” for the high transport storm, as opposed to the structures
associated with IO-01 (e.g. bypass tunnel, temporary containment berm, and sediment removal
required for single phase dam removal) would result in a lower initial construction cost (and shorter
construction duration); however, the increased risk of reservoir and delta area sediment remaining after
the first high transport storm may result in a longer duration of high turbidity impacts downstream
(during subsequent storms).

R

Impacts to Casitas Municipal Water District (CMWD) and other downstream water districts would need
to be analyzed and potentially mitigated. Depending on the estimated duration of anticipated
downstream fine sediment impacts, one potential mitigation measure could be construction of an
upstream diversion and pipeline connection to Casitas canal. The cost effectiveness of this type of
mitigation would need to be measured against the lost diversion capacity during the duration of impact.
The following major features would be implemented, and are shown conceptually in Figure 2:
Installation and operation of uncontrolled orifices
Dam removal

D

•
•

Major features are discussed in more detail below.
INSTALLATION AND OPERATION OF UNCONTROLLED ORIFICES
Installation of the orifice(s) could be completed without prior fine sediment handling, thereby keeping
construction costs relatively low. In addition, the orifice construction method described below makes it
unnecessary to construct a temporary containment berm and upstream diversion (since reservoir
sediments are not directly exposed to storm flows prior to the high transport event).

URS Corporation & Stillwater Sciences
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Two or three tunnels would be bored through the base of the dam from the downstream face until a
safe and stable distance from the upstream face. Twelve-foot-diameter tunnels would conceptually
have a maximum open channel capacity in the range of 1,200-1,400 cfs, thus 2 and 3 tunnel
arrangements would allow for open channel releases of 2,400-2,800 cfs and 3,600-4,200 cfs,
respectively. A downstream system of walers or horizontal beams would be installed above and below
the tunnels if structural stability analyses of the dam indicated the need for additional support to
maintain the integrity of the arch. The remaining several feet of concrete that would connect through to
the upstream side of the dam would be set up for rapid mobilization of a controlled blasting operation.
During the first high flow event, the remaining concrete would be blasted, and fine sediment would be
flushed from the reservoir through the uncontrolled orifices.

A

DAM REMOVAL

FT

The orifice(s) would restrict some of the flow if the peak of the storm event were greater than the open
channel capacity of the orifices. If the high flow event were such an event, the orifices would not allow
for transport of as much sediment as would occur during the same event for IO-1. In the event that
substantial fine sediment was to remain after the first large event, an assessment would be needed to
determine if a portion could be permanently stabilized in place (naturally or by mechanical means), or
whether additional creek flows or larger future storm events would mobilize the remaining material
causing some level of downstream impact.

Following the initial evacuation of fine sediment, the dam would be removed in its entirety. The dam
would likely be demolished using blasting methods with the concrete being broken up and hauled to a
recycling plant.

D

R

Channelization through the reservoir area would be allowed to form naturally through transport of
coarse sediment to the downstream reaches over time.
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Figure 2: Initial Option 02 – Uncontrolled Orifices
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INITIAL OPTION – 03: GATED ORIFICES

FT

The objective of this initial option would be to erode and transport fine sediment from the reservoir
using a similar approach as described for IO-02, while providing flexibility through gating the orifice(s),
which would allow refilling and spilling of a partial reservoir during lower flows to provide cleaner water
for downstream diversion. This option has similar benefits to IO-02 with regard to lower construction
cost and duration, while providing greater flexibility (through use of the gate) to minimize downstream
impacts (water supply and ecological) through use of the gates. Closure of the gates after the first high
transport event would allow flexibility to “wait” for another similar event to transport the remainder of
the fine sediments, while allowing for cleaner downstream water diversions during the waiting period
(as the reservoir fills up and spills).
The following major features would be implemented, and are shown conceptually in Figure 3:
•
•

Installation and operation of gated orifices
Removal of dam

Major features are discussed in more detail below.

INSTALLATION AND OPERATION OF GATED ORIFICES

R

A

Two or three large diversion sluice gates would be installed with invert elevations at about 975 feet
(stream channel invert). Twelve-foot diameter gates would conceptually have a maximum open channel
capacity in the range of 1,200-1,400 cfs, thus 2 and 3 gate arrangements would allow for open channel
releases of 2,400-2,800 cfs and 3,600-4,200 cfs, respectively. Unlike for construction of IO-02,
installation of the gates would require either excavation of sediment away from the face of the dam or
installation of a sheet pile or other type of cofferdams to provide access to the upstream face of the
dam. Excavation of sediment would require dewatering the reservoir and sediment3 to the extent
possible. Dewatering would not be required for cofferdam installation, except within the cofferdams
themselves.

D

After creating access to the upstream dam face, the tunnels for the gated orifices would be mined
through the dam using drilling and concrete breaking, wire sawing methods, or possible micro-blasting
techniques. Steel liners would be installed in the tunnels, and gates with trash racks would be installed
on upstream side of dam. A downstream system of walers or horizontal beams would be installed above
and below the tunnels if structural stability analyses of the dam indicate the need for additional support
to maintain the integrity of the arch. The cofferdams would be removed after orifice construction and
gate installation is complete.
Operationally, the sluice gates would remain in the closed position until a storm having the potential to
be greater than a daily average of 1,700 cfs is forecast. When the storm is forecast, downstream
3

Dewatering of the reservoir sediment is likely to be limited due to the fine-grained characteristics of the reservoir
sediment (average 85 percent passing the No. 200 sieve and 35 percent finer than 0.005 mm).
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diversion facilities would be shut down and the sluice gates opened to dewater the reservoir. The initial
opening would result in very high concentrations of fine sediment discharging through the gates. Large
storm flows that do not exceed the open channel capacity of the gates would be the most effective in
transporting the fine sediment out of the reservoir to the ocean. When inflows exceed the open channel
capacity of the gates, the reservoir would begin to impound, thereby reducing velocities and the
effectiveness of sediment removal.

DAM REMOVAL

FT

On the tail of the storm, once flows have dropped to a flow that is yet to be determined (possibly in the
range of 200 to 400 cfs), the gates could be closed so the reservoir could refill. With the addition of a 6foot-diameter gated mid-level orifice, downstream water diversions could restart once flows begin
spilling through the mid-level orifice because a partial impoundment would lessen turbidity. The midlevel orifice would be installed at the same time the gated orifices are installed. Following the initial high
transport storm, the mid-level penetration would also be used to maintain the reservoir at a lower level,
thereby increasing dam stability (by decreasing the hydraulic head on the dam structure) until the fine
sediment has been evacuated and the dam can be removed.

A

Following the high flow storm event that is judged to have sufficiently removed the fine sediment from
upstream of the dam, the dam would be removed using blasting methods with the concrete being
broken up and hauled to a recycling plant.

D

R

Channelization through the reservoir area would be allowed to form naturally through transport of
coarse sediment to the downstream reaches.
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Figure 3: Initial Option 03 – Gated Orifices
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INITIAL OPTION – 04: GATED NOTCH(ES)
The objective of this initial option would be to erode and transport fine sediment from the reservoir and
complete the dam removal through a series of phased notches. Phasing the notches allows for limiting
the total volume of fine sediment that can be sluiced during each phase, with the perceived benefit of
limiting downstream impacts. Although this would decrease suspended sediment concentrations during
high flow events relative to IO-01, IO-02 and IO-03, phasing would likely result in a longer overall
duration of increased turbidity and associated downstream water supply and ecological impacts,
because multiple events would be required to remove the fine sediment.

FT

Gating the notches is proposed to allow refilling and spilling of the reservoir during lower flows to
provide cleaner water for diversion. Elimination of the gates could be considered as a cost savings
measure.

This initial option is anticipated to have a longer implementation duration relative to previously
discussed options, and although the first phase construction cost would likely be lower than IO-03 (since
access to the lower portions of the dam would not be required), it would require multiple mobilization,
demobilization and dewatering activities (for subsequent phases of notching).
The following major features would be implemented, and are shown conceptually in Figure 4:
Installation and operation of gated notches
Removal of dam in 5 phases

A

•
•

Major features are discussed in more detail below.

R

INSTALLATION AND OPERATION OF GATED NOTCHES

D

Initial notching of the dam would include installation of two 80-foot-wide by 15-foot-high notches in the
dam. The two 80-foot-wide notches would conceptually have a depth of flow over the notch of
approximately 6 feet during a 5-year event (7,090 cfs) and 12.5 feet during a 100-year event (21,600
cfs). At the same time the notches are being installed, portions of the dam at the right and left
abutments above the top of notch elevations would be demolished as shown on Figure 4. The invert of
the initial notches would be at or slightly below the current sediment level. Dam removal for notching
would be by controlled demolition methods (i.e. wire sawing and hoe ram). A reinforced concrete frame
would be constructed in the notches for receiving a 12-foot-high bladder or similar type of gate.
Construction of the initial notches and each successive notch would require dewatering of the reservoir
prior to construction.
Operationally, the gated notches would remain in the raised (closed) position until a storm having the
potential to be greater than a daily average flow of 1,700 cfs is forecast. Downstream diversions would
be shut down and both gates lowered (opened) simultaneously ahead of the storm. Once storm flows
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have peaked and dropped back down to some level to be determined (possibly in the range of 200 to
400 cfs), the gates could be raised so the reservoir could refill and downstream diversions restarted.
Construction of subsequent phases of notches would be initiated following a determination that a
sufficient volume of the reservoir sediment had eroded from above the invert elevation of the current
notch (i.e., the notch phases would be event-based). Flows across the notches will scour or pre-excavate
a portion of the reservoir sediment just upstream of the notch(es). Depending on the depth of scour
some additional sediment excavation may be required to expose the upstream dam face down to the
invert level for installation of the next phase’s notches.

FT

The fifth and final phase of dam removal would use blasting or hoe-ram methods. Concrete removed
during each of the phases would be broken up and hauled to a recycling plant.

D

R

A

Channelization through the reservoir area would be allowed to form naturally through transport of
coarse sediment to the downstream reaches.
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Figure 4: Initial Option 04 – Gated Notch(es)
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INITIAL OPTION – 05: TEMPORARY UPSTREAM STORAGE OF FINE SEDIMENT

FT

The objective of this initial option would be to eliminate the need for a dredge and slurry system
(associated with EIS Alternative 4b) by limiting release of accumulated sediment through partial
handling and temporary stabilization within the reservoir. This could be accomplished by excavating a
channel down to the pre-dam level from the dam to a point within the upstream reservoir, and
temporarily protecting that channel against erosion from low to moderate flows (e.g., approximately 3year to 10-year event) using natural materials. The excavated sediment would be temporarily stored in
the reservoir area at elevations that would allow for transport during a 3-year to 10-year or greater
storm event. The dam would be demolished and removed during the same season as the channel
excavation, such that fish passage would be restored through the site immediately after construction (in
comparison to some initial options, which require “waiting” for a large event to transport the majority of
accumulated sediment and establish a passage channel).
The intent of the temporary stabilization would be to prevent frequent mobilization of fine sediment
during low flows, and wait for a larger high transport storm to mobilize as much of the accumulated
sediment as possible in one event.

A

The use of upstream temporary and/or permanent disposal of excavated reservoir and delta area
sediments is intended to reduce construction costs (relative to dredge/slurry system that would
transport sediment to the EIS Alternative 4b Baldwin Road Disposal Areas (BRDA)), but significant effort
and cost will likely be required to construct the channel discussed above.
The following major features would be implemented, and are shown conceptually in Figure 5:
Channel excavation
Removal of dam

R

•
•

Major features are discussed in more detail below.
CHANNEL EXCAVATION

D

A channel would be excavated along the pre-dam Matilija Creek thalweg with the channel bottom being
approximately 100 feet wide. The side slopes in the fine sediment (between the dam and roughly
Station 101+00) would be about 5H:1V, while the side slopes in the coarse sediment (roughly upstream
of Station 101+00) would be 3H:1V. Channel excavation would require dewatering of the reservoir as
well as dewatering of the sediment to the extent possible. The fine sediment is likely to be difficult to
dewater due to the fine-grained characteristics of the reservoir sediment (average 85 percent passing
the No. 200 sieve and 35 percent finer than 0.005 mm). Effective dewatering of this sediment typically
requires vacuum wells or wellpoints placed at a relatively close spacing. Even after dewatering, the fine
sediment would typically retain significant moisture making these materials difficult to excavate and
handle. Following excavation, the fine sediment would be laid out in thin lifts in a drying area to be
moisture conditioned. The moisture conditioned fine sediment would then be transported again and
placed into the temporary storage areas (see Figure 5). Temporary storage areas would be accessible
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for downstream sediment transport during storms exceeding a 3-year to 10-year event resulting in longterm erosion of sediment.
The side slopes of the fine sediment adjacent to the channel would be protected by a thick layer of
coarse sediment obtained from the upstream end of the reservoir and would provide bank protection
up to the 3-year to 10-year event. The top areas of the temporary sediment storage areas would be
temporaily stabilized with seeding and matting (if needed) to prevent overland and rill/gully erosion
during smaller rainfall events.
DAM REMOVAL

D

R

A

FT

Following excavation of the channel, the dam would be removed in its entirety. The dam would likely be
demolished using blasting methods with the concrete being broken up and hauled to a recycling plant.
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Figure 5: Initial Option 05 – Temporary Upstream Storage of Fine Sediment
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INITIAL OPTION – 06: PHASED NOTCHING WITH DOWNSTREAM SLURRY AND TEMPORARY
UPSTREAM STORAGE OF FINE SEDIMENT

FT

The objective of this initial option would be to remove the fine sediment using a combination of phased
slurry dredging, mechanical excavation, and natural transport, with the hope of finding a fine sediment
removal approach with reduced costs relative to dredging and drying all fine sediment at the BRDA site.
The apparently most organic laden portion of the fine sediment (where methane gas was encountered
during drilling in 2001) would be slurry dredged and transported by slurry pipe down to BRDA to avoid
this organic material entering the Robles diversion and Lake Casitas. A starter channel through the
remaining fine sediment downstream of the area of organic rich sediment would be slurry dredged and
transported to temporary upstream storage areas at elevations that would allow for transport during a
10-year or greater storm event. A starter channel upstream of the organic rich sediment would be
mechanically excavated and also hauled to temporary upstream storage areas. The dam would be
demolished during the final season of sediment excavation.

A

This fine sediment handling approach is intended to reduce construction costs (relative to dredge/slurry
system that would transport all fine sediment to BRDA) by limiting sediment transported to BRDA to the
most organic rich sediment, and splitting the remaining fine sediment into a portion that would be
temporarily stored in upstream reservoir areas and a portion to be naturally transported downstream
during high flow events.
The following major features would be implemented, and are shown conceptually in Figure 6:
Fine sediment removal
Channel excavation in delta sediment
Removal of dam

R

•
•
•

Major features are discussed in more detail below.

FINE SEDIMENT REMOVAL

D

The fine sediment in the reservoir would be removed by a combination of slurry dredging (roughly 1.4
million cubic yards (MCY) or 870 acre-feet), mechanical removal (roughly 0.4 MCY or 250 acre-feet), and
the remainder by natural transport. Fine sediment removal in the reservoir area would be by slurry
dredging. Conceptually, slurry operations would be performed during the dry season over two to three
years. During the first year, the approximate 500 acre-feet of water storage behind the dam would be
used to slurry dredge an estimated 375 acre-feet of sediment4. Slurry from the dredging operation
would be processed through a rapid dewatering system that would produce stackable sediment and a
significant volume of water that would be pumped back to the reservoir for reuse. The storage capacity
of the reservoir at the beginning of dredging during the second and third seasons would increase due to
4

The estimated in-situ volume of sediment dredged assumes slurry of 12 to 15 percent solids by volume, a rapid
dewatering system to thicken the slurry to a similar in-situ condition of about 45 percent solids by volume, and a
25 percent loss of water return from the dewatering process during dredging.
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sediment removed during the previous season. However, the reservoir storage level for dredging in any
season might require adjustment based on considerations of the dredge equipment being used and
dewatering of a portion of the reservoir for mechanical channel excavation.

FT

Sediment from the organic rich area (roughly 1.0 MCY or 620 acre-feet) would be transported via
pipeline to a rapid dewatering system located at BRDA site 1 and then following dewatering hauled by
truck for temporary disposal at BRDA sites 1 and 2. Sediment from downstream of the organic rich area
(roughly 0.4 MCY or 250 acre-feet) would be transported upstream via pipeline to a rapid dewatering
process area and hauled by truck following dewatering for temporary disposal in upstream storage
areas. In the temporary upstream storage areas, the dewatered slurry would be spread, further
moisture conditioned, mixed with coarse sediment from channel excavation (see below), and nominally
shaped and compacted to blend into the topography.

A

During the initial year of construction, a 6-foot-diameter gated orifice would be constructed in the dam
that would facilitate lowering the reservoir level following each of the two or three seasons of dredging
from the current notch invert of 1,095 feet to a lower level consistent with the dredged sediment level.
During the wet season, the gate would be closed and the reservoir allowed to refill and spill, so as to
maximize the water available for dredging following the wet season. This option would have some risk
(perhaps 10%)that a flow event could occur during one of the wet seasons prior to dam removal that is
large enough that it could deposit significant sediment in the excavated areas that could require
additional work (e.g. from post-wildfire runoff and erosion).
CHANNEL EXCAVATION IN DELTA SEDIMENT

R

Channel excavation through the delta sediment using mechanical excavation would occur concurrently
with slurry dredging. Dewatering of these sediments would be facilitated by lowering of the reservoir
due to loss of water during the dredging operation throughout the season. Excavated delta sediment
materials would be mixed with dried fine sediment and placed in temporary storage areas in the
upstream reservoir. Temporary storage areas would be shaped and integrated into the natural
landscape but would be subject to mobilization during 3 year to 10-year or greater flow events resulting
in long-term erosion of sediment.

D

The invert and side slopes of the starter channel in the delta sediment would be lined with coarse
sediment from the upstream end of the reservoir to provide some level of erosion protection during
small storm events, until a large event occurs. Channelization through the upstream portion of the
reservoir area would be allowed to form naturally through transport of coarse sediment to the
downstream reaches. Fish passage during the channelization process may need to be adaptively
managed after large events to dislodge debris jams or boulders that block fish passage.
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DAM REMOVAL
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Following excavation of the organic rich fine sediment and channels in the remaining reservoir and delta
sediment, the dam would be removed in its entirety. The dam would likely be demolished using blasting
methods with the concrete being broken up and hauled to a recycling plant.
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Figure 6: Initial Option 06 – Phased Notching with Downstream Slurry and Temporary Upstream Storage of Fine Sediment
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