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1.0 INTRODUCTION AND ALTERNATIVES DESCRIPTIONS

This Appendix presents all relevant assumptions and construction methodologies usedon
all alternatives for the Malibu Creek Ecosystem Restoration Feasibility Study.

The study area is located about 30 miles (mi) west of the city of Los Angeles.
Approximately 2/3 of the 109 sq. mi watershed is located in the northwest portion of the
Los Angeles County area and the remaining 1/3 is in Ventura County. Malibu Creek
Watershed is within the Santa Monica Mountains, in a mix of urban developmentand open
space. Malibu Creek drains into Malibu Lagoon and Santa Monica Bay.

Malibu Creek drains 109 sq. mi of the Santa Monica Mountains, where the reach from
Malibu Lagoon to Malibu Dam is 10 mi Rindge Dam, built in the 1920’s, is located about
2 mi upstream from the confluence with the Pacific Ocean. The dam is a concrete arch
structure 108 feet (ft) in height with an arc length of 140 ft at its crest (excluding spillway
& rock outcrop) and 80 ft at its base. The dam s 2 ft thick at the crest and 12 ft thick at the
base. 60-Ib steel railroad ties run horizontally and vertically throughout the dam and serve
as reinforcement for the structure. The height from the top of the arch structure to bedrock
is approximately 117 ft. The top of dam elevation is approximately 298 ft.

A gated spillway was built in a rock outcrop on the western side adjacent to the arch dam
abutment. The spillway had four radial gates, each measuring 11 ft high by 8 ft wide, and
had a maximum capacity of 7,000 cubic feet per second (cfs). The spillway crest elevation
is approximately 285 ft.

Rindge Dam is the largest disruption to stream flow and aquatic and terrestrial habitat
connectivity on Malibu Creek between Malibu Dam and the Pacific Ocean. The dam
creates abarriertothe endangered steelheadtrout's spawning ground upstream of Malibu
Creek. Currently, the geotechnical assessment estimates that 780,000 cubic yards (cy) of
sediment is impounded behind the dam. The impounded sediment is defined as three
distinct layers. The extent of the impounded sediment area is presented in Figure 1.1-1.
The uppermost layer (Unit 1) is composed of fluvial deposition, which contains sand,
gravel, cobbles and larger rocks and is the layer that continues to erode and aggrade
during storm events with overall increases in deposition occurring in the future. The sand-
dominant (Unit 2) sediment, which underlies Unit 1, comprises nearly half the total volume
of impounded sediment and contains about 73 % sand, 22% silt, and 5% gravel and rock.
Unit 2 sediment is likely source of beach nourishment. Unit 2 is underlain by a silt-clay
dominant layer (Unit 3).
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Figure 15 - Extent of Rindge Dam Impounded

Figure 1.1-1 Extent of Rindge Dam Impounded Sediment

The study objectives are listed in the main report; please refer to the main report for
information regarding study objectives.

The sediment behind the dam could be used to nourish downstream beaches in the City
of Malibu and elsewhere in the Los Angeles (LA) County.

Most storms in the Southern California coastal area are of the general winter type, with
hours of light to moderate steady precipitation, but with occasionally heavy showers or
thunderstorms embedded. Local thunderstorms can occur in southern California at any
time of the year, but are least common and least intense during the late spring. These
local thunderstorms can at times result in very heavy rain for short periods of time over
small areas, causing very rapid runoff from small drainages. Some of the smaller
tributaries within the Malibu Creek watershed can be especially vulnerable to this type of
storm. General summer storms in southern California are quite rare; but on occasion a
tropical storm from off the west coast of Mexico can drift far enough northward to bring
rain, occasionally heavy, to southem California, sometimes with very heavy thunderstorms
embedded. Most of the major flood events in the history of Southerm California have been
the result of general winter storms, but several local thunderstorms have produced
significant flows on various LA County streams.

The flow in Malibu Creek and its tributaries can vary rapidly. Portions of the upper
watershed are highly urbanized. Runoff from urban watersheds is characterized by high
flood peaks of short duration that result from high-intensity rainfall on watersheds that
have a high percentage of impervious cover. Flood hydrographs from single storm events
are typically of less than 12 hours duration and are almost always less than 48 hours
duration.

The study area of Malibu Creekis undeveloped through the canyon reaches, but the creek
is narrow and steep. In the mountains, runoff concentrates quickly from the steep slopes;
hydrographs showthat the stream flow increases rapidly in response to effective rainfall.
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High rainfall rates, in combination with the effects of shallow surface soils, impervious
bedrock, and fan shaped stream systems, steep gradients, and occasional denudation of
the area by fire, result in intense debris-laden floods. Flows originating in the upper
watershed flow through the lower canyon portion of the study area at high velocities,
upstream and downstream of Rindge Dam. The bed slope decreases and the overbank
area increases where Malibu Creek emerges from the canyon about a mile below Rindge
Dam resulting in a reduction in flow velocities and a potential increase in sediment
deposition.

Aside from dams along Malibu Creek and tributaries, little of the rest of the tributary
reaches have channel structures that affect runoff. There are some short reaches of
Malibu Creek tributaries that have been armored, primarily near road and bridge
crossings.

Malibu Creek flows were once seasonal, butare nowpredominantly perennial due to other
water sources resulting from storm runoff, local runoff, imported water, and permitted
reclaimed water discharge.

The following base alternatives compare different methods for the demolition, removal,
and disposal of the Rindge Dam and spillway as well as methods of removal for the
sediment currently impounded by the Rindge Dam. Additionally, Alternatives 2, 3, and 4
have sub-alternatives that consider the enhancement of seven existing upstream barriers
to allow passage of fish and other wildlife.

Once constructed, any of these alternatives requires minimal operation and maintenance
(O&M) during dry seasons. Monitoring of structures to ensure their proper functioning and
endurance is needed. Monitoring frequency varies, depending on frequency and severity
of storm events. O&M was considered over a 50-year project life.

Maintenance on Alternatives 2a, 3a, and 4ainvolves repair of the south access road every
other year and removal of trash each year. Sediment removal maintenance is
unnecessary and it is, therefore, eliminated from further O&M consideration. It is
anticipated that an annual inspection involving a team consisting of a biologist, an H&H
engineer, and a civil design engineer are needed.

For Alternatives 2b(s), 3b(s), and 4b(s), sediment control for the upstream barriers (CC2,
CC3,LV2, and LV3) is done twice a year to allow for low flow conveyance for the purpose
of providing suitable passage of aquatic species. An annual inspection involving a team
consisting of a biologist, an H&H engineer, and a civil design engineer are needed every
year.

The costsrelated to maintenance and inspections were developedin coordination with the
Project Delivery Team (PDT) and were factored into the annual O&M costs.
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1.1 Alternative 1: No Action

Existing Rindge Dam and spillway remain in place. Sediment impounding will continue
behind the Dam until equilibrium is reached between sediment impoundment and
sediment flow downstream through the spillway. The downstream creek elevations are be
expected to rise as the sediment trapping characteristics of the Dam diminish. This
alternative limits migratory species to areas below the Dam.

1.2 Alternatives 2(s): Dam Removal with Mechanical Transport (trucking/ barge
transport

This plan contributes to the primary study ecological restoration objective to restore the
Malibu Creek ecosystem, (with some additional benefits to Las Virgenes Creek and Cold
Creek), while maintaining downstream ecosystem and riparian management activities.
This plan is expected to resultin significant benefits to the ecosystem. The plan is to lower
the dam height at the same rate as the impounded sediment is removed from behind the
dam using mechanical means (excavators, bulldozers etc.) over a course of seven to eight
years, from April to October. During the remainder of the year, work on the project ceases
due to city and environmental limitations.

The first year of the project is dedicated to site prep: clearing, dewatering and ramp
construction. The dam and the sediment from behind the dam will be removed over a 6 to
7 yeartime span. Construction will be limited to outside the rainy season and the sediment
removed frombehind the dam will either go to down-coast of Malibu Pier or the Calabasas
Landfill. Calabasas Landfill is open from 8 am — 5 pm Monday through Saturday and
closed Sundays. All sediment will be removed with loaders and highway trucks. The last
year the creek invert is stabilized and trimmed. Work will consist of rock placement and
grading to create a series of pools and riffles to enhance the natural characteristic of the
project area.

As part of a project partnering effort, the sandy material, which comprises a large volume
of the sediment to be removed, will used as beach nourishment material. Identified beach
site is located down-coast of Malibu Pier.

The Southern California Dredged Materials Management Team (SC-DMMT), which is the
regulatory body thatreviews and approves placement of dredged materials in ocean oron
beaches, on February 27, 2013, agreed in conceptto consider allowing both on-beach
placement and near-shore placement of the impounds sand-rich layer, while recognizing
thatits 22% fines contentis at the upper end of the maximum percentage of fines accepted
for on-beach placement.

As per standard procedures, priorto any placement, transect sampling is required to verify
gradation compatibility with both near-shore and on-shore placements; if sediment is
shown to be compatible, regular, confirmatory gradation sampling of the material at the
dam site also have to be done as the excavation proceeds, to assure the gradation
remains within the tolerable range. In addition, any approved placement scenario will be
subject to continued testing for unsuitable materials as excavation of the impound
proceeds
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Gravel and clay-silt layers have no interested end-users to date, and is modeled to be
wasted in a landfill. It should be usable as a landfill daily cover butthere are no interested
landfill managers within a reasonable hauling range.

1.3 Alternatives 3(s): Dam Re moval with Natural Transport (natural erosion)

This alternative consists on removing the Rindge Dam in phases, in 5-ft increments, over
the life of the project (50 yrs) and allowing the impounded sediment to be transported
downstream naturally into the Pacific.

Rather than trucking away the impounded sediment, construction activities consist of
removing the dam and spillway, only. After each 5-ft increment is removed, construction
ceases until the natural creek flows during the winter storm season had transported the
sediment downstream. Since no impounded material is being excavated and hauled off-
site, this alternative does not provide any beach nourishment materials to the local
beaches. In the final year of construction, grading of the creek will occur along the entire
project length. Due to the reliance on natural weather patterns.

To mitigate the potential of flooding created by increased downstream sedimentation, this
alternative requires that floodwalls be created on each side of the channel between Cross
Creek Bridge and the Pacific Coast Highway. Figure 1.3-1 shows the expected layout of
the floodwalls. Both floodwalls are 3,100 ft long, 14-in thick, and 10 ft tall. The floodwalls
are anchored using drilled-hole-cast-in-place (DHCP) piles placed to a depth of 25 ft.
Bedrock depth is potentially as high as 50 ft, and is, therefore, not being considered as a
potential issue.

As part of the natural removal process of the sedimentation, significant environmental
impacts to migratory fish habitat and the Malibu Lagoon are expected as well as significant
(4 ft +) sediment deposition downstream of the project. Potential benefits for Alternatives
3(s) are a largely reduced volume of trucking, affecting both the impact on air quality and
local traffic, as well as a reduction in the cost of material disposal.
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Figure 1.3-1 Downstream Floodwalls. Downstream Mitigation Layout

1.4 Alternatives 4(s): Dam Removal with Hybrid Mechanical (trucking) and
Natural Transport (natural erosion)

This alternative is a combination of Alternatives 2(s) and 3(s). Construction activities are
similar to Alternative 2; the dam height is lowered at the same rate as the impounded
sedimentusing mechanical means, with the removed sediment being trucked off-site. The
difference with Alternatives 4(s) is that at the end of each construction season, from
season 2 through season 4, a five foot increment of the dam is removed below the local
sediment grade, to allow a controlled volume of sediment to erode naturally downstream
during the winter storm season.
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The firstyear of the projectis dedicated to site preparation, clearing, dewatering and ramp
construction. The dam and the sediment from behind the dam are removed overa6to 7
year time span. At the end of each construction period an additional 5 ft of the dam is
removed so sediment could be washed away during the rainy season. Construction is
limited to outside the rainy season and the sediment mechanically removed from behind
the dam is hauled to local beaches or the Calabasas Landfill.

As part of a project partnering effort, the sandy material, which comprises a large volume
of the sediment to be removed, will used as beach nourishment material. Identified beach
site is located down-coast of Malibu Pier.

In the final year of construction, grading of the creek will occur along the entire project
length. Work consists of rock placement and grading to create a series of pools and riffles
to enhance the natural characteristic of the project area. To mitigate the potential of
flooding created by increased downstream sedimentation, this alternative requires
floodwalls construction on each side of the channel between Cross Creek Bridge and the
Pacific Coast Highway. Both floodwalls are 3,100 ft long and 5 ft in height. The floodwalls
are anchored using drilled-hole-cast-in-place piles. Bedrock depth is potentially at 50 ft
depth, and is, therefore, not being considered as a potential issue. The potential benefit
of alternatives 4(s) is a reduction in the amount of sediment to be removed, resulting in a
lessening of impact on air quality, local traffic and lowered material disposal costs. Figure
1.4-1 shows an aerial view of the project area.
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Figure 1.4-1 Project Area

USACE coordinated with the Cost Engineering Planning Center of Expertise (Walla Walla
District) on 2013 for the development of contingencies. Based on those coordination
meetings, it was decided to not have separate abbreviated risk analyses for Alternative
2(s); 3 (s); and 4(s). On 2016, all costs were refined/updated, the risks analyses were
revisited and cost products submitted for ATR.

2.0 COST ESTIMATE BASIS
2.1 Unit Cost Basis
2.1.1 Direct Cost

Components of construction include the following five cost elements: labor, permanent
materials, construction equipment, subcontracts, and contractor's expendable supplies.
The key factors in determining the cost of each of these elements is the productivity of the
work force and the construction equipment used to performthe various work activities.
Productivity rates for the sediment excavation work were selected to reflect local weather,
site conditions, work week hours, estimated volume, appropriate construction techniques,
schedule sequencing, and experience gained on previous construction projects of similar
nature.

Most costs were determined using databases for the individual components of labor,
materials, and equipment. In some cases, costs from the bid tabulations of construction
projects were selected to represent the actual cost of similar portions of this project. Where
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used, these historic values were escalated to dollar values and adjusted for economies of
scale and other factors to provide an accurate reflection of the cost to do the work over
the lifetime of the project. A third source of prices included commercially available
construction cost data guides. Generally, costs were grouped for the most significant
impact items, such as excavation, transportation of sediment, and concrete removal.

Laborrates used to develop the estimate were obtained fromthe latest Davis-Bacon Wage
Rates for Los Angeles County, Heavy Construction.

Equipment rates are based on the Department of the Army EP 1110-1-8 “Construction
Equipment Ownership and Expense Schedule”, Region 7.

Crews were developed for project specific applicationsand are listed in the crewdatabase.
2.1.2 Quantity and Material Analysis

For the alternatives involving removal of impounded sediment, the sediment is assumed
to be alluvial. The sediment is generally distributed in three layers. The upper layer
predominantly consists of gravel, cobbles, and other rocks. The middle layer is
predominantly sand. The bottom layer is mostly a combination of silt, sand and clay. The
sediment distribution was simplified in the following breakdown show in Table 2.1-1.

Table 2.1-1 Sediment Distribution

Material Classification | Sediment Qtys
Rock/Gravel 200,000 CY
Sand 340,000 CY
Clay/Silt 230,000 CY
TOTAL 770,000 CY

Actual sediment volume available amounts to 780,000 CY. However, upstream 10,000
CY impounded material is narrow and thin; and it has no appreciable sand. This 10,000
CY is left in-place and eroded to grade naturally by the creek as recommended by the
2003 Geotechnical Impound investigation report. Therefore, the net sediment removal
volume is 770,000 CY.

Based on consultation with USACE Geology, the impounded sediment will not swell upon
excavation due extremely low relative density of the fine material, and the loose nature of
the granular material. Geotechnical investigations and several Soil Penetration Tests
(SPT) performed upon the impounded sediment indicated deposit are very loose even at
the deepest layers. All material is in Loose Cubic Yards (LCY).

2.1.3 Equipment Selection

Equipment selection and sizing were developed through cost engineer experience.
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2.2 Real Estate

Lands as well as temporary storage fees for the storage of re-useable materials at the
Calabasas Landfill were identified and provided by USACE.

According to information provided by the Design Planning Report, the Calabasas Landfill
could provide temporary storage for up to approximately 565,000 CY of roughly separated
sand/cobble/gravel/boulder material for a ten-year period. The estimated time period is
2023-2030. Between 2023 and 2030, approximately 12 acres in stockpile area could be
made available at the Calabasas Landfill for temporary storage. The site incurs costs
associated with receiving this material, including dozer work associated with receiving the
dirt, additional street sweeping and dust control.

2.3 Relocations

Relocations associated with the upstream barriers were estimated in detail by Cost
Engineering.

2.4 Assumptions

2.4.1 Site Access/Preparation and Mobilization

The dam can be accessed through an existing, unpaved road off Malibu Canyon. Site
access improvements are required for approximately 800 linear feet of temporary road for
widening, as necessary, to accommodate construction traffic and for normal maintenance
of the roadway surface and drainage culverts during the contract period. No other
improvements are anticipated.

Temporary haul roads will be required to be established for excavation of the sediment
material. Maximum grades should generally not exceed 15%. Mobilization and
demobilization encompass the cost of transporting and setting up heavy pieces of
equipment.

The current estimate considers constraints on construction activities for protection of
threatened and endangered species.

Vegetation is cleared along the pioneer road, access maintenance road, and sediment
removal area. Ground trees, trash, and areas difficult to access encompass 25% of the
total area and they are manually cleared with brush-saws, track-hoes, and chippers.
75% of the total area is cleared with dozers and mulched.

The Sheriff's Overlook is a small overlook area off the Malibu Canyon Road just south of
the project site. During construction, Sheriff's Overlook will be used as a staging and an
oversight area for construction teams. A trailer for construction crews can be placed to
provide optimal views of the dam deconstruction and truck and equipment routes to and
from the construction site. Upon completion of construction activities, the trailer will be
removed and any debris or equipment located at Sheriff's Overlook will be cleared from
the area.

The cost estimate includes installation of guard rail fencing around the outlook and
installing gravel for vehicles parking/roads.
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Aesthetic and educational components are included as measures, particularly at Sheriffs
Overlook above Rindge Dam and adjacent to Malibu Canyon Road. Post construction,
Sheriff's Overlook will remain a dirt turnout for vehicles driving along Malibu Canyon Road.
Interruptive signs will be placed displaying images and facts about the history of the
Rindge Dam.

The disposal site is located 7.5 mi north of the project area. The LA County beach
potentially receiving sand material from the projectis approximately 5 miles fromthe
dam.

Due to a lack of turnaround space available on the access road leading to the dam, two
(2) ramps are constructed for truck traffic. One ramp will allow vehicles to travel
northbound, towards the landfill, and the other allowing vehicles to travel southbound,
towards the beach.

There is already an existing 12-ft wide ramp in the southbound direction, butitisin a
state of disrepair. Repair of the existing ramp involves rebuilding the bottom area of the
ramp (approximately 15,700 cy of fill) to a length of 1,000 ft. Additional work on the
southbound ramp is required to allow for loaded truck traffic. The ramp is widened to 15
ft and reduced to a grade of 15%. Widening and re-grading the southbound ramp
requires 55,000 cy of fill material.

Initial Improvements to Existing
~ Ramp

10 Dam-site &
Impounded Sediment

i To Tunnel

Figure 2.4-1 Northbound and Southbound Access Ramp Plans

2.4.2 Diversion and Control of Water

A cofferdam shall be used, upstream of the sediment removal area, for temporary control
of water. The cofferdam permits construction and modification of the diversion channel as
construction proceeds. The cofferdam will be constructed of compacted earthen fill
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material harnessed at the project site. The cofferdam will be approximately 30 ft long, 6 ft
wide at the top (with 1:2 side slopes), and 6 ft high. Low flow water will travel from the
cofferdam to the existing spillway via a 36-in diameter corrugated metal pipe (CMP)
approximately 4,100 ftin length. It was decided to keep the pipeline above ground to allow
for maximum flexibility during the removal of sediment material, concrete arc section, and
spillway. The CMP will be anchored using 4 ft long metal stakes placed every 50 ft along
both sides of the pipe. During the second year of construction, the CMP line is aligned
such that all bypassed water is discharged from the Spillway.

At the end of each construction season, the CMP will be removed and transported to the
contractor's yard for storage (i.e. to prevent damage during winter flows). The pipeline will
then be reinstalled at the beginning of the next construction season. The cofferdam will
also be demolished at the end of each construction season and re-constructed at the
beginning of the next.

A total of 11 wells will be used to provide de-watering for the project site. These wells will
be installed in the first year of the project and extend to the final project depth. The wells
will be trimmed down to current invert level periodically throughout construction.

Since turbidity is a major environmental consideration during construction, the USACE
validated the assumptions above relating to dewatering with a local dewatering contractor
on February 1, 2013. The dewatering contractor suggested the use of de-silting tanks to
treat the water before it’s discharged into the CMP line, combined with other bypassed
waters, and ultimately released downstream via the existing spillway. The dewatering
contractor also reviewed sieve data collected out in the field by the USACE Geologist and
provided a recommendation with regards to the design of the well screens which has
proven effective with fine material 200 and smaller.

2.4.3 Rindge Dam Structural Demolition

Forestimating purposes, the removal of the arch dam section is assumed to be performed
using conventional high-impact breakers, blasting, and diamond-wire saw-cutting
methods.

The diamond-wire system consists of a diamond-impregnated wire made to length for
each cut and a hydraulically-powered drive system. Diamond wire is routed to envelope
the area to be cut (requiring drilled holes), then guided into a drive wheel on the power
unit. The drive wheel rotates and pulls the wire through the concrete. The diamond wire is
best suited for cutting or notching composites of dissimilar materials. Since the Rindge
Dam arch is a composite of concrete, rebar and railroad ties, the cutting action of the
diamond wire conforms to the work. The gentle cutting action of the diamond wire does
not smear one material into another and does not snag at the border between two
materials. Diamond wire saw-cutting will provide smooth surfaces, facilitate excavation of
notch portions of the arch dam section, improve control of the excavation grade, provide
smooth working surfaces for excavation of each layer, and permit removal of the concrete
in large blocks (rather than attempting to confine rubble to the working surface and
removing the rubble by loaders).

The diamond wire saw method for demolition of the dam arch is used for the purposes of
preparing cost estimates and demonstrates the technical feasibility of this method when
combined with use of cranes, assumed blocks weighing less than 19 tons each, and
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methods to safely anchor and lift the blocks. It is notintended to preclude consideration
of other methods for dam arch concrete removal considered during PED or Construction,
as long as the consequences of other methods are clearly understood, evaluated, and
coordinated with appropriate agencies.

This demolition method allows for compliance with environmental requirements relating to
turbidity and discharging waste material into Waters of the United States.

Vertical and angled drill holes will be required for production blasting of the base of the
dam to the final excavation level. Two inch diameter drill holes were assumed to be
located on a 4 ft pattern for production blasting of the concrete, with blasting mats used to
confine the concrete rubble for removal using a crane and a loader.

Spillway removal shall consist of pre-splitting the concrete from the rock substratum,
drilling and micro-blasting the surface to fracture the concrete, and manually breaking the
concrete. The spillway will be removed in stages for all of the action alternatives and
effectively occur in parallel with the demolition of the dam.

All the debris fromthe dam and spillway will be taken to the Calabasas Landfill for disposal.
2.4.4 Construction Logic and duration

Activity durations were based on engineering judgment and experience.

2.4.5 Waste Disposal

The Calabasas Landfill is located off of Lost Hills Road in Agoura, CA at the upper end of
the watershed. The landfill is approximately 7.5 mi from Rindge Dam, mostly along Malibu
Canyon Road, named Las Virgenes Road after crossing Mulholland Drive. All waste
materials will be removed from the site and transported to the Calabasas landfill.

The cost estimate assumes that all waste concrete will be dumped at the Calabasas
Landfill. An estimated 3,460 cy of concrete will be in large blocks, weighing approximately
19 tons each. An estimated 540 cy of concrete from the foundation demolition will be
fractured and broken into manageable pieces before hauling and disposal. 2,000 cy of
concrete from the spillway demolition, micro-blasted and demolished into small pieces,
will also be hauled to the landfill. Additional costs required to crush all waste concrete for
disposal (with any reinforcing steel removed) is assumed to take place at the disposal site
and is included in the disposal cost.

Additional waste disposal will result from de-vegetation activity. The green waste
associated with vegetation removal will also be sent to the Calabasas Landfill.

2.4.6 Hauling

Typical construction equipment used for hauling includes flatbed trucks, low boys, and
dump trucks.

Removal of the concrete arch requires approximately 163 truck trips; each truck hauls two
blocks at a time. The blocks are loaded onto the trucks with a crane.
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The arc foundation concrete requires removal of approximately 15 feet of concrete from
the surface (base) of the dam to the bedrock. The arc foundation amounts to
approximately 540 CY of concrete to be removed and hauled away.

The spillway requires a total of approximately 100 trips to transport 2,000 CY.
Flatbed trucks and dump body trucks will be used for hauling the foundation and spillway
concrete.

Truck traffic for sediment removal at Rindge Dam varies greatly based on the chosen
alternative. Haul loads cannot exceed 80,000 pounds. The contractor will be required to
make appropriate repairs to project-induced impacts to the road surface from trucks
entering and exiting Malibu Canyon Road during interim construction years, and after
construction is complete, in the vicinity of the access ramps to the Rindge Dam impounded
sediment area. The overall distance for construction-related road repairs is estimated to
be 0.5 miles in length from the Malibu Canyon Road tunnel to the midpoint between the
two ramps for the northbound direction to allow for normal use after construction, and an
equal 0.5 mile distance from the mid-point of the two ramps for the southbound direction
of the road."

2.4.7 Site Clean-up

Final channel cleanup, including removal of any concrete rubble and boulders, must be
performed during the low-flow period (April through October).

2.4.8 Site Restoration

A site restoration plan will be developed to provide natural-looking contours following
removal of the sediment and dam. The river channel contains large boulders, which will
be push aside as necessary for fish passage and potential recreational use of the river, if
possible.

2.4.9 Monitoring & Adaptive Management

An environmental mitigation cost were developed with input from the environmental
coordinator and biologist. Costincludes: seeding, weeding, maintenance for five years,
and biological monitoring for five years.

2.4.10 Road Improvement Plan

Heavy construction traffic associated with hauling materials from the dam site to
designated disposal areas may cause damage to some of the existing roadways in the
area. Malibu Canyon Road is designed and constructed to accept standard truck traffic.
Two types of roadway repairs were considered; spot patching with resurfacing, or total
replacement. The alternative for spot patching, as needed, is difficult to evaluate due to
the inability to identify with any confidence the extent of potential damage and the amount
of patching that may be required. It is anticipated that dips and ruts will be typical repair
requirements, which could involve long sections of the road. The spot patching altemative
includes resurfacing of the entire roadway with two layers of bituminous surface treatment.
On March 20, 2013, the PDT assumed that the total replacement alternative (i.e. 0.5 mi)
ensures that all potential deficiencies are addressed.
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2.4.11 Beneficial use of Sediment Material

The SC-DMMT agreed in concept to consider allowing on-beach placement and near-
shore placement of the sand-rich layer. The existing condition of the sand-rich material is
22% fines and 5% gravel with the remaining content being sand. Although this level of
fines (silty material) is at the upper end of what is generally be accepted for on-beach
placement, no amount of screening has been assumed at this time. The sand is trucked
from the project site to the beach down-coast of Malibu Pier or trucked to Ventura Harbor
and then barged to near-shore Malibu Beach.

2.5 |Indirect Costs (Contractor Markups)

The contractors and subcontractors' field office overhead, home office overhead, and
profit were established using historical rates for similarly sized jobs and represent the
contractor's cost of doing business and assuming the risks associated with construction
work. A dewatering subcontractor, fencing subcontractor, drilling/blasting subcontractor,
paving subcontractor, landscape subcontractor, demolition subcontractor, trucking
subcontractor, and environmental restoration subcontractor were included in the estimate.

Disposal fees do not carry contractor’s markups on all the alternatives. Disposal fees
represent approximately 70% of the total sediment removal cost. Typically, disposal fees
carry markups, however, since disposal fees represent such a large percentage of the
estimated cost, adding contractor’s markups would artificially inflate the estimate. In a
bidding or negotiated contract carrying disposal fees of this magnitude, contractors would
not apply full markups on top of the disposal fees.

2.6 OwnerCost

The following Owner Costs are applied to the CWE.

2.6.1 Planning Engineering and Design (PE&D)

Planning Engineering and Design (PE&D), including Engineering During Construction
(EDC) was estimated as a percentage 30% of the Construction cost prior to addition of
the applicable contingency.

2.6.2 Construction Managementor Supervision & Administration (S&A)
Construction Management was estimated as a percentage of the construction cost prior

to addition of the applicable contingency.

2.7 Schedule of Work

Due to the traffic conditions on Malibu Canyon/Las Virgenes Road, truck use for hauling
on this road will be restricted to the hours of 9 AMto 3 PM daily. On school days, hauling
is disallowed from 2:00 PM to 3:30 PM. Therefore, assume road use from9 AMto 2 PM
(5 work hours per day) while school is in session for any material hauled to the Calabasas
landfill. On non-school days, the work day is 9 AM to 3 PM (6 hours).
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During the summer time frame, sediment is not allowed to be hauled to the beach.
Therefore, sediment is temporarily held a Site F. Site F is located outside the sediment
impounded area near the dam. During the winter time frame, sand sediment is hauled
from Site F to the beach.

After the addition of daily operational restrictions, the job requires one year of set up and
site preparation, and 6 or 7 years of sediment hauling to complete the job, for a 7-year to
8-year total project length.

Truck hauling to the Calabasas Landfill will occur 6 days a week. No hauling to the landfil
will occur on Sundays or federal holidays. Estimated construction duration is
approximately 7 to 8 years followed with rehabilitation of the highway and the
environmental mitigation work. The construction season is defined as 1-April to 15-
October. During the winter period, no work will be done and no equipment will be on-site.
During construction, the contractor will be responsible for checking the weather conditions
every day and evacuating all personnel and equipment in the event inclement weather is
forecasted. The existing cost estimate has accounted for contractor mobilization and de-
mobilization during each year of construction.

3.0 UPSTREAM BARRIERS ASSESSMENT

Alist has been compiled of 7 high-priority man-made barriers upstream of the Rindge Dam
that have been identified as additional blockages to the migration of local fish species.
Each one will be prioritized to see if its removal, modification or replacement can add
migratory fish access to a large amount of additional habitat upstream of the dam for a
relatively small incremental expense. An Indicator Species for the Malibu Creek
Ecosystem Restoration is southern steelhead trout (Oncoryhnchus mykiss), a federally-
listed endangered species. Prioritization of fish barriers should begin with a mention of the
keystone barrier, which is the Rindge Dam. It is important to note that natural barriers to
the trout were identified in previous studies, but are not included in the prioritization.
Generally speaking, the natural barriers are fish-passable under at least some flow
conditions. This section discusses only the upstream barriers and makes no further
mention of Rindge Dam.

Man-made barriers are considered a limiting factor and are, therefore, the only barriers
included in this assessment. Recommendations were developed by Camp Dresser &
McKee Inc. based on field assessment, barrier removal practices generally accepted by
NOAA, NMFS, and CDFG, and the 2005 Abramson and Grimmer report. The actions
“Remove invasives and monitor” is considereda part of every recommendation and should
be included in all barrier renovation/removal plans, but are omitted here for breuvity.
Additionally, during construction, it is necessary to demolish and rebuild only one lane at
a time where there is a County road running above (if applicable). The contractor is
required to block only one-half of the barrier/bridge at a time, and allow for staggered two-
way passage on the other lane using flag-men or automated signals at night. Fire
department access to any construction site and passage across the road above must be
maintained at all times during construction; wildfires being a major issue in Malibu.

CC5 (Cold Canyon Road Culvert) may have more than 6-inches of concrete on the invert,
butfrom project photographs, the invert has eroded away with time. If more ofthe concrete
is removed, there is a risk in exposing the corrugated metal pipe (CMP). Over time, the
corrugated metal pipe will corrode and break down, and when this happens along the
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invert of a culvert it jeopardizes the structural integrity of the entire culvert. The concrete
inverts of LV3 and LV4 also cannotbe chipped away for similar reasons. Fromresearching
other projects plan sets, concrete inverts generally have about4-inchesof concrete placed
over the reinforcing rebar, which is insufficient for a passage channel to be made. In
addition, when concrete is removed from a box culvert, the structural characteristics of the
culvert are changed and there is a risk of reducing the overall structural capacity.

In contrast to carving a channel in each invert, it was assumed that there would be a need
to construct a channel along the inverts of CC5, LV3, and LV4. The construction at CC5
requires building a channel along the 130 ft-long invert of the culvert, and do limited work
upstream and downstream of the culvert to ensure low flows still pass through the
structure. For LV3 and LV4, itis necessary to modify the invert of the box culvert and the
entire concrete apron upstream and downstream of each structure. In addition to the
concrete apron modification, there is a need to modify the stream bed enough to ensure
low flows pass through LV3 and LV4 and modify the sill structures to ensure fish can
overcome the vertical drop at each one.

3.1 Upstream Barriers Assumptions

USACE developed the following upstream barrier plans for the feasibility-level cost
estimates. These plans are considered to be technically feasible, economical, and
compatible with the project objectives.

3.1.1 Site Access/Preparation

The current estimate assumes no constraints on construction activities will be necessary
for protection of threatened and endangered species.

Vegetation must be cleared in and around the project sites and access maintenance
roads, as needed. For the majority of the upstream barrier sites, it is assumed that
vegetation will have to be manually cleared with brush-saws, track-hoes, and chippers.
Some barrier sites, where equipment access is not an issue, allow for clearing using
small dozers. Disposal of materials using rental dumpsters was assumed.

3.1.2 Diversion and Control of Water

For most of the upstream barrier alternatives, it is assumed that a temporary cofferdam of
varying heights per alternative is installed upstream of the construction area. Installation
of a temporary 36-inch CMP allows for water conveyance through the construction site,
enabling fish passage during construction.

For some of the upstream barrier alternatives, a lack of staging area and/or access issues
requires that the temporary cofferdam be built using sandbags. These cofferdams require
the construction of a trench/sump to pump the water downstream of the construction site
using hosing.
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3.1.3 Structural Demolition for all 9 Upstream Alte rnatives

The demolition for each of the upstreamalternatives varies based uponexisting conditions
(see Figure 3.4-1 for a location of each barrier).

o

: |CIMalibu Creek Watershed Boundary
—Readies
®  Upstream Bamiers

Figure 3.4-1 Locations of Upstream Barriers
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The following descriptions highlight some of the differing site conditions at each site and
identify what the planned method is for improving fish passage to meet the project
objective:

LV1 - Crags Road Culvert Crossing

The existing concrete box culvert, the existing concrete abutments, and the existing
concrete wing walls will be removed and replaced with a pre manufactured 75 ft long, 20
ft wide clear span bridge. This new bridge will span the entire creek and eliminate the
current reduction in the creek cross section. The new bridge’s deck elevation will match
the top elevation of the existing structure.

The use of a pre-manufactured bridge will reduce construction time since the bridge will
be delivered to the site and placed on the new abutments with a crane. Prior to installing
the new bridge, the new wing walls and bridge abutments will have to be constructed on
both banks of the creek. The creek bed will have to be re-graded to fill any voids left by
the removal of the existing structures. Construction is estimated to take 15 days.

The creek flow will have to be diverted during removal of all the existing structures and
construction of the new abutments and wing walls. Water diversion will also be necessary
while any work is being performed within the creek. The creek will not need to be diverted
while the pre manufactured bridge is being placed on the abutments. Dewatering will also
be necessary during construction of the new bridge wing walls and the new bridge
abutments.

De-vegetation will be required for the removal of the existing bridge wing walls and
abutments along with construction of the new bridge wing walls and abutments. Additional
clearing will be required at the designated staging area for the project. All areas that are
cleared will be restored once construction is complete.

No traffic control measures will be required since this bridge is used for maintenance
vehicle and fire truck access.

LV2 - White Oak Dam

The existing 6 ft dam will be removed in stages over 3 years to minimize any erosion and
scour problems. The creek will have to be diverted each year to protect any crews and
equipment being used to remove the dam. However, work in the creek will be kept at a
minimum since the dam will be removed by a backhoe stationed on the creek bank.
Dewatering will not be required. Demolition is estimated to take 15 days each year.
Clearing will be limited to a 40 ft by 40 ft area on either side of the cofferdam, which will
ensure the backhoe, has adequate space to work. These areas will have to be cleared
every year of dam removal. All areas that are cleared will be restored once the dam
removal is completed. Once the dam is removed, no further work will be done to restore
the creek.

LV3 - Lost Hills Road Culvert & LV4 - Meadow Creek Lane Crossing

Both LV3 and LV4 will have to be treated as a single project because fish have to pass
through both barriers to reach the habitat areas upstreamofLVV4. These structures will not
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be removed; rather, a low flow channel will be constructed along the invert of each
structure and along the portion of the stream between LV3 and LV4.

The low flow channel for LV3 will be built on top of the existing concrete invert. This
channel will be 6 inches deep and start at the downstream end of the concrete apron,
extend upstream through the culvert structure, and terminate at the end of the upstream
concrete apron. This channel will be 3 feet wide and will ensure there is enough water
traveling at low enough velocities for fish passage. The drop at the downstream end of the
concrete invert will not be modified. The low flow channel for LV4 will be similar to the
channel passing through LV3 and allow fish to travel upstream to the designated habitat
areas. Construction is estimated to take 50 days.

The invert of the creek between LV3 and LV4 will have to be cleared and re-graded to
provide a low flow channel that will connect the concrete channels along LV3 and LV4.
This area will be restored once construction is complete.

The creek flow will have to be diverted during construction of both concrete low flow
channels and while the creek invert between LV3 and LV4 is being re-graded. Limited
dewatering will be necessary along the creek between LV3 and LV4 to ensure adequate
working conditions for construction equipment.

Additional clearing will be required atthe designated staging areafor the projectand along
anyinvertaccess ramps. The staging area will be restored once construction is completed.

Some traffic control measures may be required during construction hours to facilitate the
movement of equipment from the staging area to the construction site.

CC1 - Piuma Culvert

The existing CMP arch culvert, the concrete lining along the creek invert, and the stone
head walls will be replaced by a 12 ft pre-cast arch culvert with new concrete footings and
concrete head walls on both sides of the creek. The width and height of the new culvert
will match the existing CMP culvert and the road elevations across the culvert will be the
same as the existing roadway.

The existing metal arch culvert, stone wing walls, and concrete invert will be removed in
two stages. The first stage will be from the upstream inlet to the centerline of the road, the
second state will be from the centerline of the road to the downstream outlet. The culvert
must be removed in two parts so the traffic along the road can be diverted into one lane
across the bridge. Traffic control measures will be required during and after construction
hours to ensure traffic can safely be reduced down to one lane across the creek.

The pre-cast culvertwill reduce construction time since the culvert will be delivered to the
site and placed on the footings with a crane. Prior to installing the new culvert sections,
new headwalls and footings will have to be constructed. Construction is estimated to take
30 days.

The concrete invert of the creek will be replaced with a natural channel. The creek bed
under the culvert will have to be re-graded to compensate for the small elevation drop at
the end of the existing concrete invert.
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Temporary shoring will be required to preserve the road while the existing metal culvert
and stone wing walls are being removed. The temporary shoring will be placed
perpendicular to the centerline of the road and run parallel to the existing CMP culvert for
46 ft. The temporary shoring will be required on the north and south sides of the existing
structure and will be removed once the new bridge abutments and wing walls are
completed.

The creek flow will have to be diverted during removal of all the existing structures and
construction of the new footings and headwalls. The creek will also have to be diverted
while any work is being performed within the creek bed. Dewatering will be necessary
during construction of the new culvert footings and headwalls.

Clearing will be required for the removal of the existing culvert wing walls and abutments,
along with construction of the new culvert footings and headwalls. Additional clearing will
be required at the designated staging area for the project. All areas that are cleared will
be restored once construction has been completed.

CC2 - Malibu Meadows Road Crossing

The existing structure is awood deck, steel beam bridge with the concrete invertand CMU
abutments and wing walls. This structure will be removed and replaced with a 70 ft long
and 25 ft wide pre-manufactured bridge with concrete abutments and wing walls on both
sides of the creek. The new bridge will have a longer span than the existing structure to
help eliminate the reduction of the creek cross section, and the bridge deck elevation will
match the existing bridge deck elevation.

The pre-manufactured bridge will reduce construction time since the bridge will be
delivered to the site and placed on the new abutments with a crane. Prior to installing the
new bridge, new wing walls and bridge abutments will have to be constructed on both
banks of the creek. Construction is estimated to take 30 days.

The existing concrete invert will be removed and replaced with a modified stream bed.
The stream bed improvements will have to be designed to compensate for a 5 ft drop at
the end of the existing concrete invert while still allowing fish to swim upstream. The
stream bed improvements will have to prevent head cutting upstream of the new bridge.

The creek flow will have to be diverted during removal of all the existing structures and
construction of the new abutments and wing walls. The creek flows will also have to be
diverted while any work is being performed within the creek bed. The creek will not need
to be diverted while the pre-manufactured bridge is being installed. Dewatering will also
be necessary during construction of the wing walls and abutments.

Clearing will be required for the removal of the existing wing walls and abutments along
with construction of the new abutments and wing walls. Additional clearing will be required
at the designated staging area for the project. All areas that are cleared will be restored
once construction has been completed.

Traffic control measures will only be in place to warn drivers of a closed bridge. All traffic
will be redirected through neighboring streets.
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CC3-Crater Camp Road Crossing

This site is assumed to be the same as CC2, except thereis no gas line running along the
bridge. This structure will be replaced in like manner to CC2, with minor changes to
specific lengths and measurements.

CC4 - Cold Creek Barrier (Dam)

Cold Creek Barrier (Dam) is excluded from the project.

CC5 - Cold Canyon Road Culvert

The existing 25 ft diameter concrete culvert cannot be removed so a low flow channel will
be built along the culvert’s invert to allow fish passage upstream. The channel will be 6
inches deep and 3 ft wide and will ensure flows are slow enough and deep enough for fish
passage during low flow conditions. The downstream portion of the culvert will not be
modified, because fish can use existing ponds to make their way into the low flow channel.
The creekinvertneartheinlet of the culvertwillhave to be cleared and re-graded to ensure
flows can enter the low flow channel.

Creek flows will need to be diverted during construction but no dewatering will be
necessary. Construction is estimated to take 15 days. No traffic control will be necessary.

Construction Logic and duration

Activity durations were based on engineering judgment and experience. Construction
durations vary per alternative from 15 days to 5 months.

3.1.4 Waste Disposal

The Calabasas Landfill is located at Lost Hills Road in Agoura, CA at the upper end of the
watershed. For the 7 upstream barriers, it was assumed that waste disposal is carried on
via rented waste dumpsters per the suggestion of the local sponsor. The cost estimate
assumes waste will be dumped at the Calabasas Landfill without further handling.

3.1.5 Hauling

Typical construction equipment used for hauling includes flatbed trucks, low boys, and
dump trucks. Hauling is performed 6 days per week during daylight hours.

3.1.6 Site Clean-up

Final channel cleanup, including removal of any concrete rubble and boulders, must be
performed during the low-flow period (April through October). All upstream barrier
alternatives are assumed to have varying rock landscaping requirements based upon the
project site to help enhance migratory fish passage.
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3.1.7 Monitoring & Adaptive Management

Environmental monitoring and adaptive management scope and costs were provided by
the USACE LA Planning Division Environmental Resources representative with
assistance from Cost Engineering.

4.0 SYNOPSIS AND CONTINGENCY
4.1.1 Synopsis

Feasibility-level designs and estimates have been prepared for the sediment removal and
demolition of Rindge Dam and Spillway as well as for the 7 upstream barrier alternatives.
The current studies confirm that dam removal is technically feasible and can be safely
performed in a manner compatible with sediment management requirements and project
objectives. Dam removal activities will require a period of approximately 7 to 8 years to
complete for removal Alternatives 2(s) and 4(s). Dam removal period for Alternatives 3(s)
is dependent on seasonal storm levels to allow natural sediment erosion transport; it is
estimated to take about 50 years for all the sediment to be naturally transported
downstream.

4.1.2 Contingency methodology

Contingencies were calculated using the Abbreviated Risk Analysis (ARA) process. ARA
produces an overall project contingency together with an independent discrete
contingency for Real Estate; Construction; Pre-construction, Engineering and Design; and
Construction Management. The overall project contingency for each alternative
encompass the combined contingencies. However, the Cost Estimate Summaries
employed the discrete independent contingencies for Real Estate; Construction; Pre-
construction, Engineering and Design; and Construction Management; instead of the
overall combined project contingency.

4.1.3 Construction Contingency Input Approach

The construction contingency for each alternative is comprised of the combined input of
each construction element. The break out of the construction elements carry different
risks related to the costs and a combined construction contingency is calculated. The
combined resulting construction contingency percent was applied to all the construction
elements within each alternative.

4.1.4 Major Risks
While conservative sediment quantities were submitted to Cost Engineering, the PDT

analyzed the potential risk of quantity variations, swelling and unknowns in preparing the
risk analyzes, thereby avoiding double-counting quantity risks.

Overall, the PDT risk evaluation gave the highest degree of uncertainty to “environmental
considerations” and “environmental monitoring”.
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