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. GENERAL

This section of the Drainage Master Plan provides several alternatives for drainage
facilities that mitigate drainage impacts and patterns. Previous work in establishing the
City of Colusa’s (City) Design Criteria and Problem Identification Report, developed
during this master planning effort, were used as the basis for determining the hydrology
and flooding concerns affecting the City under developed conditions.

. LOCAL WATERSHED SOLUTIONS

The City is subject to direct rainfall and the effects of runoff during less frequent (larger)
storm events. Flooding, from sources outside the City, particularly along the Colusa
Basin Drain, and through overtopping or failure of the western bank of the Sacramento

River creates risks for the City.

The primary goal of watershed master planning is to determine the impacts of planned
development on local storm runoff and to size drainage facilities to mitigate impacts
within the General Plan area. This determination will help alleviate any adverse impacts
to downstream properties while alleviating localized flooding within the General Plan

area.
A. EXISTING CITY DRAINAGE CORRIDORS

There are three general drainage corridors within the City’s General Plan boundary
through which storm water runoff is directed out of the City. Depiction of the
corridors can be found in more detail under Section I1.C. The eastern portion of the
City collects runoff from land along the Highway 20/45 corridor (eastbound leaving
the City) and drains into the south side of the Colusa Industrial Park (CIP), exiting
the City near the southern tip of the General Plan area. The central portion of the
City discharges drainage near the southern end of Will S Green Avenue, through a
pumped discharge (just south of the high school football field) and a small gravity
culvert. The western portion of the City is primarily located to the west of an
abandoned railroad alignment and north of the westbound Highway 20 alignment.
This western area has a few developed properties located along portions of Lurline
Avenue and Wilson Avenue, which are currently within the County.

1. Eastern Drainage Corridor

The Eastern Drainage Corridor, primarily east of 3™ Street, north of Louis Lane,
including the future development area referred to as “River Bend,” drains along the
combined stretch of Highway 20/45, south of the highway intersection of Wescott
Road. This drainage corridor is defined with many smaller drainage features.

Most land within the River Bend area is currently draining through a shared pond
located south of Clay Street and north of Moon Bend Road. Other farmland
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adjacent to the river holds some rainwater and a portion is infiltrated back into the
soil when there is capacity, which helps to prevent overflow into the existing pond.
The pond is located in a depressed area and will be considered for receiving future

drainage.

Located between Sioc Street and Louis Lane is an abandoned irrigation ditch that is
now disconnected from the Sacramento River (or any surface water source) and acts
as a small linear detention basin. Hereinafter this ditch will be referred to as the
Sioc-Louis Ditch. The drainage from the land just south of the Sioc-Louis Ditch
and west of the highway (along Louis Lane) is pumped through an undersized
pumping system into the ditch, where it is allowed to seep back into the ground or
overflow southward on the west side of the highway. A small area just north of this
ditch and east of the highway, which includes a small shopping center and new
apartment complex, drains into a designed retention pond. While this retention
pond will need to be monitored to ensure it is operating according to design, for
purposes of this report it is assumed it will retain all of the runoff directed to it.

Land located south of Larson Lane and west of the highway is directed through
small, undersized detention ponds and conveyed southward through the Colusa Golf
and Country Club. A small pumped detention basin is located along the south side
of Meadowview Drive. A second “surge” detention pond is located just south of
the southern cul-de-sac at Tara Lane, which receives backflow from the storm drain
system to fill the pond, and drains back out the same pipe system.

All areas within the upstream portions of the Eastern Drainage Corridor of the
existing General Plan area drain southward through the CIP. Runoff leaving the
Colusa Golf and Country Club crosses Sunrise Boulevard and commingles with
drainage collected along Highway 20/45 to access a detention pond located within
the CIP along the north side of Farinon Road. As described within the Problem
Identification Report, this area floods during the 100-year event. Any facilities for
alleviating flooding will consider utilizing and enlarging detention areas before
proposing a new detention.

2. Central Drainage Corridor

The Central Drainage Corridor reaches from the Sacramento River west of the
Bridge Street bridge and continues southward through the City to its outlets along
the southern edge of the General Plan area near Will S. Green Avenue. The areas
within the City that drain through this shed are generally east of the abandoned
railroad alignment, which is coincident with the General Plan boundary south of
Highway 20 from Williams. North of the intersection of Highway 20 and Will S.
Green Avenue, the Central Drainage Corridor collects runoff from 14" Street
eastward to 4™ Street. A portion of the runoff is directed through a piping system to
the Will S. Green Pump Station. However, a significant portion of runoff during a
100-year storm bypasses the pumping station and collects against the abandoned
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railroad to the south, also known as the Brookins Ranch area. Ponding will occur
and runoff will continue to drain through a small culvert.

3. Western Drainage Corridor

The Western Drainage Corridor is less defined than the eastern and central sheds
due to the lack of development in the area. Currently the land within the shed
drains west and southwestward toward Powell Slough and the Colusa Basin Drain
channel. The terrain of this western shed is generally sloping away from the
Sacramento River and collects and drains runoff through a series of roadside
ditches. All land within the General Plan boundary to the west of the abandoned
railroad alignment is considered to be within the western corridor for purposes of
this report.

LAND USE

The General Plan land uses shown on Figure 1 were used to determine the levels of
development runoff associated with the imperviousness created by each land use
type. The parameters for calculating runoff are found in the Drainage Criteria
portion of the Drainage Master Plan, and their specific application under existing
conditions is described in the Problem Identification Report section of the Drainage

Master Plan.

Areas shown as Urban Reserve in the General Plan, were considered as Low
Density (1-2 dwelling units per acre) for purposes of future calculations. At the
direction of the City, the Urban Reserve areas were considered independently from
drainage and, wherever possible, dedicated storage facilities that connect into
facilities downstream were sized to keep separate all other development identified
in the General Plan.

DEVELOPED CONDITIONS HYDROLOGY

Consistent with hydrology conditions for the undeveloped condition, the developed
conditions reflect the unique influence of the groundwater upon soil infiltration rate.
In the Problem Identification Report, it was noted that groundwater levels,
particularly under wet weather and high river conditions, substantially limit soil
infiltration during storm events as water table levels rise to near surface conditions

in between storms.

Areas within the City may have improved infiltrative capacity (during the storm
event) due to improved blockage of river influences and/or localized dewatering
activities associated with drainage detention volume preservation design
considerations. Future activity and/or improvements along the Sacramento River
are unknown at this time and will be discussed at a conceptual level later in this
report. It is unknown whether any improvements will alleviate seepage or
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significantly depress the groundwater table. Levee integrity calculations are only
concerned with preventing movement of underlying levee foundation soils. Under
post-improvement conditions, it is acceptable for seepage to continue saturating the
ground adjacent to the river as long as “boils™ do not develop. *“Boils” are
concentrated flows under the levee that can erode the levee structure. Localized
dewatering of future detention basins may have limited impacts with subsurface
conditions possibly returning to elevated/saturated groundwater conditions within
the areas being serviced. Considerations of development impacts must identify the
increment added by development to downstream runoff. The existing conditions
reflect Hydrologic Soil Group D (low infiltration) and account for decreased
infiltration due to groundwater. This soil infiltration may improve runoff without
the construction of detention basins. While there may be a minor improvement due
to lowered groundwater, it is not quantifiable and such considerations will mask the
true impact of development. As defined under the storm drainage design criteria
section of this Drainage Master Plan, all soil infiltrative capacities reflect limited
infiltration under developed conditions with Hydrologic Soil Group D.

The entire developed conditions watersheds for the City are presented on Figure 2.

CONCEPTUAL ALTERNATIVES

Consistent with the modeling performed as part of the Problem Identification
Report, XP-SWMM modeling software was utilized to determine conduit sizes,
pumping alternatives, and detention storage operations for all altematives
considered. Modeling of the proposed alternatives is provided on the CD at the end
of this report.

1. Eastern Corridor Alternatives

There are areas within the existing City, located in the northern and western portion
of this Eastern Drainage Corridor system, that are already developed and have
under 100-year flooding conditions. Locally generated runoff resulting from direct
rainfall cannot be adequately drained from the existing City.

Improving the drainage systems within the developed lands of the Eastern Drainage
Corridor will not significantly change the volume or flow characteristics of the
overall shed. Therefore, such improvements can be made regardless of how
downstream improvements are designed for use by new development over
undeveloped lands within the General Plan area. The existing development is not
changing; therefore, the existing runoff from this development is not changing.
Runoff amounts from these areas either reach their respective outlet by means of
overland street conveyance, or it can reach the same outlet using a new proposed
pipe system. The pipe sizing and alignment determined to improve street flooding
within existing areas are not governed by any off-site facilities considered as part of
this Drainage Master Plan. Therefore, improvements can be made and can be
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considered independent of development occurring downstream. The areas where
existing development were considered for improvement within the eastern shed are

shown on Figure 3.

The areas north of Sioc-Louis Ditch have insufficient underground pipe capacity
which prevents the water from flowing into the street. To alleviate this localized
condition, a large diameter pipe can be installed with drainage inlets at each street
intersection (both corners), as shown on Figure 3, along the western side of
Highway 20/45. Installing a 66-inch-diameter pipe connecting directly to the Sioc-
Louis Ditch could alleviate 10-year flooding within this area. This pipe installation
would cause runoff from the east-west streets to drain more efficiently without
having to backup behind the road crown and elevated pavement configurations at
intersections. Gutter flooding will be limited within the unpiped street network
until it can reach the proposed storm drain along Highway 20/45; however, flooding
should be greatly reduced to below “nuisance” levels.

As described within the Problem Identification Report, the existing developed area
just south of the Sioc-Louis Ditch is served by a small pumping system, which lifts
the runoff into the Sioc-Louis Ditch. Back-up power, such as a generator, could
improve the reliability and redundancy in the pumping to prevent street flooding
within this area of the system. Given that this is such a small area and only a small
number of homes may be affected, it is unlikely that these improvements would be
constructed due to the high cost that these homeowners could experience for these
improvements. This area is somewhat protected from the watershed directly north
by the elevated configuration of the Sioc-Louis Ditch blocking overland flow from
the north. More detailed topography would be needed to identify the actual
flooding occurring during storms. It is understood that to-date significant flooding

has not been reported in this area.

There are two existing detention basins located within the existing development as
described earlier. The first detention basin is located on the south side of
Meadowview Drive. The detention water is pumped to the drainage ditch within the
Colusa Golf and Country Club. During a 100-year event this fully functioning
detention/pump system will overflow. It currently does not have a back-up
generator and would not be considered reliable by the Federal Emergency
Management Agency (FEMA). Improvements addressing local 100-year runoff
would include deepening the detention pond and improving the pumping system to
effectively pump the deepened volume.

The second detention basin currently acts as a “surge” basin, filling and draining by
gravity through a single storm drain inlet/outlet. Only minor flooding occurs during
the 100-year storm, and this pond could be improved to contain the 100-year storm
by deepening the pond (adding storage volume) and adding a small pump to keep
the deeper storage empty before each storm event. Only the pipe alternative
draining the upstream-most portion of the shed to the north of the Sioc-Louis Ditch
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was sized and estimated from a cost perspective under this report. The remaining
facilities improvements would require more detailed topographic mapping and
design analysis to properly estimate improvement costs. The opinion of probable
cost for the pipe alternative is included as part of the alternatives evaluated below.

a. Alternative E1A

The layout for drainage improvements associated with this alternative is
presented on Figure 4. New development within the River Bend (northeast)
portion of the eastern corridor would create additional volume in the system.
This volume would be stored in a detention pond (DB-E1-1) and pumped into
the Sacramento River with a small residual overflow from the pond and allowed
to drain toward Highway 20/45 below peak flows and peak volume levels.
Under this alternative, the 100-year detention storage volume is approximately
72 acre-feet with a pumping rate of 10 cfs. The pumped discharge into the river
is a new proposed discharge that requires addressing permitting and water
quality. After speaking with the Sacramento River West Side Levee District, it
was determined that there are no existing drains to the Sacramento River from
lands within the City along the west side of the river. Water is being pumped
from the river for irrigation purposes, but no existing discharge point currently
exists, causing future discharge permitting to be difficult.

The drainage from the developed areas north of the Sioc-Louis Ditch could be
piped to the ditch. The impact of this piping has little downstream effect, but
does alleviate local street flooding north of the ditch. Located downstream of
the Sioc-Louis Ditch, overland flooding conditions occur that may or may not
be alleviated by new facilities. It is an existing condition that will not be
exacerbated by new development. To alleviate this localized flooding, a new
channel is proposed that would convey the flow southward along the east side of
Highway 20/45 to the existing channel south of Moon Bend Road. An
evaluation of the existing Caltrans conveyances along the highway north of
Moon Bend Road indicates limited capacity as well as not being able to
accommodate the 100-year flows from upstream, even with new development
runoff being diverted to the Sacramento River.

Flooding within the CIP can be alleviated by expanding detention basins within
the southern portion of the Eastern Drainage Corridor, as shown at approximate
locations DB-E1-3 and DB-E1-4 on Figure 4. Additional volume required to
alleviate existing flooding during the 100-year event and to address future levels
of development within the CIP are 55.9 acre-feet within DB-E1-3 and 47.5 acre-
feet within DB-E1-4, Recommended water quality treatment can be achieved
with in-line flow units upstream of DB-E1-3, as upstream flows (developed and
undeveloped runoff) commingle with development runoff and balloon the
complexity of treating the entire runoff volume. The runoff volume entering
DB-E1-4 is presumed isolated and can be treated by in-pond treatment storage
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within a wet-pond configuration with 9.2 acre-feet of treatment storage
required.

In order to drain water to DB-E1-4, several small channels need to be
constructed to convey the runoff under developed conditions without flooding
developed land in the surrounding basin area. The detention is necessary due to
limited channel outfall capacity beyond the City’s future boundary. Flooding in
the vicinity of DB-E1-4 during the 100-year event cannot be directed uphill to
DB-E1-3. Flooding also occurs under existing conditions and would be
exacerbated by the industrial and low-density land uses presented on Figure 1.
For this reason, the additional runoff from the Urban Reserve area to the west,
located east of Wescott Road, was directed to DB-E1-4 rather than attempting to
introduce an additional basin to the watershed. Regardless of the Urban
Reserve land being developed or not, DB-E1-4 is necessary.

The isolated detention basin servicing the Urban Reserve area (DB-El-2),
located east of Highway 20/45, requires 27.6 acre-feet of storage to mitigate the
100-year storm runoff under developed conditions and an estimated 7.0 acre-
feet of wet-pond treatment volume. The existing runoff from this area is
accounted for in downstream sizing of facilities within the CIP.

A fifth detention pond (DB-E1-5) is recommended to serve the very southern tip
of the General Plan area. This area currently drains into a ditch that flows
directly south and away from the CIP. Drainage from this area cannot gravity-
drain northward to the proposed detention; therefore, a small pond with a
footprint of one-quarter acre and a storage volume of 1.5 acre-feet is
recommended to detain the flood runoff and provide water quality treatment
options before being discharged downstream. Approximately 1.2 acre-feet of
treatment storage is recommended. Table 1 provides a summary of the sizing
and dimensions for detention ponds and channels for this alternative.

b. Altemative EIB

Alternative E1B has existing City drainage north of the Sioc-Louis Ditch that is
directed to the detention basin (DB-E1-1) and diverted to the Sacramento River
by means of increased pumping. The proposed facilities associated with this
alternative are presented on Figure 5. The pumping rate is increased to 90 cfs
and the detention basin volume is unchanged from Alternative E1A, except that
water quality treatment volume increases due to commingling new development
and existing development flows. The estimated wet-pond water quality volume
is now 34.9 acre-feet.

This essentially helps to mitigate an existing flooding problem downstream of
the Sioc-Louis Ditch. With this alternative the proposed channel along
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Highway 20/45 north of Moon Bend Road is no longer necessary, since existing
pipes are large enough to convey the 100-year flow along the highway.

The sizing of DB-E1-2 (detention and water quality treatment) is unchanged
since it is sized to service only the Urban Reserve area before combining with
any other drainage area.

Detention facilities within the CIP are improved with 10.7 acre-feet required for
DB-E1-3 and 46.4 acre-feet required for DB-E1-4. This is due to the redirection
of existing runoff out of the system via DB-EI-1 and more efficient drainage
downstream with less flow. Water quality treatment facilities, located in the
two southern basins, remain the same under this Alternative E1B and there is no
shift in treatment recommendations from Alternative 1A. Table 2 provides a
summary of the sizing and dimensions for detention ponds and channels for this

alternative.

c. Alternative E2A

The facilities requirements for this alternative are presented on Figure 6.
Alternative E2A detention volume in DB-E1-1 (referred to as DB-E2-1 under
this alternative) is directed westward toward Highway 20/45 and flows through
the existing interior system downstream. The existing conditions flow rate
leaving the pond is approximately 8 cfs. Under developed conditions this
detention basin must be pumped to preserve room for storm volume. Allowing
this pond to drain by gravity to the Highway 20/45 facilities would significantly
limit the elevation of the bottom of the basin. The pumping rate to deliver water
westward was designated at 7 cfs.

The detention volume and water quality treatment recommendations for
detention basins DB-E2-2, DB-E2-3, DB-E2-4 and DB-E2-5 are adjusted under
Altemnative E2A. Table 3 provides a summary of the sizing and dimensions for
detention ponds and channels for this alternative.

d. Alternative E2B

Similar to Alternative E2A, Alternative E2B detention volume in DB-E2-1 is
directed westward toward Highway 20/45 and has increased volume and water
quality treatment recommendations. The detention and water quality treatment
recommendations for the remaining detention basins (DB-E2-2, DB-E2-3, DB-
E2-4 and DB-E2-5) are modified from Alternative E1B, as well as the channel
sizing and locations for conveying water within the watershed. Under this
alternative, the existing City north of the Sioc-Louis Ditch is directed to DB-E2-
1. The proposed facilities layout for this alternative is presented on Figure 7.
Table 4 provides a summary of the sizing and dimensions for detention ponds
and channels for this alternative.
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2.

Central Corridor Alternatives

a. Alternative C1A-1

Under this alternative the drainage pathways remain the same as exists today,
but the efficiency is improved. A new detention basin metered outfall pumping
system is incorporated at the southern end of the drainage corridor with storm
water being metered through pumps.

The existing development in the northern portions of the shed currently drains
through an undersized piping system to the Will S. Green Pump Station.
Evaluations for enlarging the upstream piping system to convey the 10-year
flooding more efficiently to the pump station resulted in additional overflow
carried overland toward the new detention basin.  This is caused by
improvement to the drainage efficiency upstream of the pump station, reducing
street storage and storm water attenuation, which then overwhelms the current
capacity of the Will S. Green Pump Station.

Full build-out of development under the General Plan requires storm water
detention and water quality treatment to serve the central portions of the City as
originally developed by the “Brookins Ranch” development. The storm water
detention volume required for the 100-year storm is 181.7 acre-feet with
49.8 acre-feet of water quality treatment storage. The proposed detention pond
cannot discharge at a higher rate than the existing conditions outflow rate. With
this limitation, the most efficient storage configuration would be to construct the
detention storage at the upstream side of the pump station and meter the
discharge. which would reduce pumping costs. Representatives of this
development have proposed a small inflow detention basin with a large pump
station, lifting the flow to a second. separate detention pond. This does not
reduce the overall footprint or storage volume of the pond, but it does
significantly increase the size of the pump required; therefore, it was not
evaluated as part of this Drainage Master Plan. Table 5 provides a summary of
the sizing and dimensions for detention ponds and channels for this alternative.
Refer to Figure 8 for this alternative layout.

b. Alternative C1A-2

The existing City development within the northern portion of the central
corridor does not drain efficiently, as described above under Altemative C1A-1.
However, similar to the eastern corridor, there can be alternatives considered to
remedy this localized flooding within the existing City, while also determining
the facilities required to serve proposed development within the remaining
portion of the drainage corridor. With only pipe improvements, it was
determined under Alternative C1A-1 that additional water volume would
actually bypass the pumping system (Will S Green Pump Station) and would

June 2009




Crry oF CoLusA

DRAINAGE MASTER PLAN

2

increase the size of the single detention pond alternative at the southern end of
the central corridor. To alleviate this proposed conditions impact as well as the
existing impacts upstream, an alternative was developed with the City Engineer
that provides drainage improvement to serve the existing City under a 10-year
storm event.

This alternative (Alternative C1A-2) proposes pipe system improvements to
replace a portion of the existing pipe system with larger pipes, large enough to
convey the 10-year storm to the existing pump station, alleviating street
flooding within the existing City during the 10-year storm. A separate detention
pond would be constructed just upstream of the Will S Green Pump Station to
provide the existing pump station with a sump volume to operate more
efficiently, and to allow the 10-year storm volume from the existing City to be
entirely pumped through the existing pump station, with no overflow leaving
the sump. This separated detention/sump area is proposed with 1 foot of
freeboard calculated using 10-year storm conditions with a 24-hour storm
duration. Once the configuration of the pond/sump was defined (with 1 foot of
freeboard), it was introduced into the 100-year design storm analysis and the
subsequent sizing of downstream detention, to serve proposed development,
was determined. The 100-year rainfall did overwhelm the upstream detention
capacity and an estimated 23 cfs of overflow through the proposed development

resulted.

The summary of proposed facilities (sizing and dimensions) serving both
existing and future development is provided on Table 6. Figure 9 provides a
schematic layout of facilities for Alternative C1A-2.

c. Alternative C1B

Alternative C1B reduces the overall contributing shed acreage by approximately
426 acres, diverting the acreage into and through the western corridor drainage.
The sizing of the detention basin at the southern downstream end of the central
corridor is 79.6 acre-feet with 26.8 acre-feet of water quality treatment volume.
This water quality treatment volume assumes the worst-case conditions of
improved upstream piping network and the associated 100-year overflow across
the Brookins Ranch project area. Table 7 provides a summary of the sizing and
dimensions for detention ponds and channels for this altemative. Refer to
Figure 10 for this alternative layout.

Western Corridor Alternatives

The City owns property outside of the General Plan area just north of Highway 20,
which could potentially be used for localized flood detention purposes. Even
though this area is shown as inundated under the Colusa Basin Drain floodplain on

the

current FEMA maps, it is still a usable site for detention because the detention
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pond would operate when local rainfall creates runoff within the City’s western
areas. The Colusa Basin Drain watershed is much larger than the City’s
contributing drainage area and is not considered coincident with the local runoff.
Runoff from the City would arrive at the detention pond prior to runoff from the
Colusa Basin Drain watershed. This allows the basin to attenuate and mitigate for
impacts due to development within the western shed. The volume within the
proposed basin would be below existing ground and would act as a holding facility
for the development runoff until the Colusa Basin Drain flooding subsides
downstream with the larger regional flooding flowing over the top of the stored
basin volume. This would allow the development runoff to drain after the peak of

the larger watershed passes.

In order to drain the development runoff to the proposed detention storage. a pipe
system feeding into a channel conveyance system would be required.

The western shed is subject to flooding from the Colusa Basin Drain; therefore, to
protect the area from external flooding a flood barrier would need to be constructed
that prevents the edge of the floodplain from encroaching into the City. The height
of such a levee would be approximately six feet, located to the north of Highway
20. Estimates of the proposed levee height are based upon flood depths associated
with a projected 100,000 cfs being placed within the Colusa Basin Drain channel
due to potential upstream levee failures on the Sacramento River. There should be
more in-depth flood studies assessing this flooding by the California Department of
Water Resources (DWR) in the next 1-2 years to verify these estimates. A detailed
assessment of upstream influences from the Sacramento River is beyond the scope
of this report. To prevent flooding in the City along the Highway 20 alignment, a
flood barrier is proposed. It is assumed that Caltrans would allow a high water gap-
filling structure, since Highway 20 would likely be closed due to flooding at this
point. The closing of the highway should be in coordination with the appropriate
floodwall procedures to prevent flooding into the City and traffic from entering the
floodplain.

a. Alternative W1A

Alternative W1A proposes detention storage on City property outside of the
General Plan area as the primary mitigation of development runoff from the
western corridor. Figure 11 depicts the proposed drainage system layout as well
as the tributary area. Downstream detention must be connected with existing
channels to properly drain. The development within this area has the capacity
of draining by gravily to the proposed detention basin during most storm
conditions, with no adverse impacts upstream or downstream. However, the
downstream potential for flooding cannot be ignored and local drainage from
the City must have an outlet when the Colusa Basin Drain is flooded. It is not
likely that the City would experience severe internal drainage when the Colusa
Basin Drain is flooded. It is estimated that the peak flow from simultaneous
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interior rainfall would not exceed the 10-year peak flow rate (202 cfs).
Therefore, the peak flow rate is proposed to be pumped up into the exterior
floodplain with an emergency pump station if simultaneous local rainfall does
occur during the exterior flooding peak. Backflow prevention structures must
be constructed to allow for gravity drainage when downstream capacity is
available, and to prevent the Colusa Basin Drain flooding from backing up into
the City through the storm drain system. Only under this condition would the
pump station be activated.

This configuration requires interior drainage channels from north of the Western
Drainage Corridor to the outlet just north of Highway 20. These channels will
allow efficient movement of all drainage water and provide interior flood
protection.

The proposed detention volume for basin DB-W1-1 is 56.3 acre-feet, which
represents the increase in development runoff volume above existing conditions
runoff. The western areas currently drain into this area and the increment of
volume being added by development defines the impact. The proposed storm
water quality treatment volume would be constructed below the bottom of the
flood control storage within the footprint of the basin and is 40.6 acre-feet.

Conveying runoff from the Urban Reserve areas (Figure 1) can be accomplished
with roadside ditches located to the west and southwest reaching the western
edge of the plan area at Lurline Road. From this point southward, a channel is
proposed to convey design 100-year flows to Highway 20 which then combines
with the remaining development runoft and reach the proposed pump station
and levee crossing before flowing westerly into the proposed detention basin.
Table 8 provides a summary of the sizing and dimensions for detention ponds
and channels for this alternative.

b. Altemative WI1B

Alternative W1B is functionally the same as Alternative W1A, except additional
drainage area is directed into the western corridor from the central corridor as
presented on Figure 12. Additional channel is required to convey the excess
runoff from the existing City to the proposed emergency pump station. With
more runoff from the tributary area being conveyed out of the City, the size of
the proposed pump station increases to 280 cfs. The size of the proposed
channel is governed by gravity drainage conditions and does not require further
expansion beyond Alternative W1A sizing. The required 100-year detention
volume downstream increases to 65.5 acre-feet, with 40.6 acre-feet of water
quality treatment storage. Table 9 provides a summary of the sizing and
dimensions for detention ponds and channels for this alternative.
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c. Alterative W2A

The Western Drainage Corridor must detain flows, but if it cannot utilize
detention outside of the General Plan area, the detention storage must be
provided inside of the General Plan boundary. The exterior flooding conditions
discussed under Altermative W1A is still present. The interior drainage must be
allowed to gravity-drain along Highway 20 westward to the same outfall
channels that drain Alternatives WI1A and WIB. The detention volume for
mitigation downstream is the same as W1A; however, the configuration and
discharge of the runoff volume must be adjusted to account for the storage
inside of the General Plan area.

During flood stage, pumps to the Colusa Basin Drain from the interior basins
must evacuate the simultaneously occurring inflowing runoff; however, the
mitigation volume must be held back until after the flooding has subsided. With
the pumps in operation, pumping must be limited to operate above a specific
elevation in order to achieve the downstream mitigation and hold the volume
until after the larger flood subsides. To achieve this, additional volume must be
excavated to allow for the pumping system to operate effectively in the upper
volume of the pond without creating internal flooding to the General Plan area.
This increases the size of the detention basin and achieves the same effect as
Alternative WI1A. The required detention storage increases by 50% to
accommodate this condition.

Figure 13 depicts the proposed facilities for Alternative W2A. Table 10
provides a summary of the sizing and dimensions for detention ponds and
channels for this alternative.

d. Alternative W2B

Diversion of drainage area from the Central Drainage Corridor of existing City
was not considered an alternative for W2B since detention volume would need
to be stored upon developable land within the western shed. It may be
considered by the individual property owners north of Highway 20, if
development in the central corridor proves problematic with downstream

detention phasing.
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[ll. PREFERRED ALTERNATIVE

Given the three distinct drainage corridors, the preferred alternative for each of these
areas was selected with input from City staff. Reasoning for the selected alternative is
explained herein, but it should be noted that the reasoning is similar for the east
watershed because all three watersheds are considered at the “headwaters” of their
respective local watersheds and share similarities in the reasoning associated with each.

A.

EASTERN CORRIDOR

The eastern corridor drains through the CIP and outside of the City before being
discharged back into the Sacramento River near Knights Landing. Any additional
volume being added to the system should be considered as impacts to downstream
properties and require mitigation. The drainage flows across land immediately
downstream of Davis Ranch City. In Davis Ranch the water flows slowly and
ponds due to the limited ability to drain, and storm volume impacts must be
considered in this area. Therefore, Alternative E1 (A or B) was selected as the
preferred alternative; thus reducing overall volume flowing overland downstream
through Davis Ranch and to other low-lying and flood-prone properties.

The runoff from the City would naturally reach the Sacramento River if it were
allowed to flow through Davis Ranch; however, the runoff is currently attenuated
behind levees before entering the Sacramento River. It is arguable that even a small
amount of water being pumped to the river could create impacts downstream in the
river. To avoid this condition we recommend pumping into the river should be
avoided when the river is within the peak portion (within 0.5 feet) of flood stage,
which will be defined by DWR in its upcoming hydraulic analysis of the
Sacramento River.

The water level of the Sacramento River can be monitored at the downstream end
of the constructed discharge pipeline and pumping can be curtailed during peak
river periods. It should be clear that direct rainfall over the City is not directly
concurrent with peak river stages, so it is extremely remote that a design storm
would occur within the City at the same time as peak river stages. As such, there
should be sufficient storage to address less intense rainfall, and perhaps a low-flow
pumping rate could be established to spread the volume out within the river to
sufficiently address the concerns of the agencies involved.

CENTRAL CORRIDOR

There is only one central corridor alternative, which is to collect. store, and
discharge runoff through a downstream detention pond at the southernmost portion
of the basin. Changing upstream pumping capacity has the potential of
exacerbating downstream flooding outside of the General Plan boundary.
Therefore, leaving the existing pumping capacity unchanged and adding detention
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with its own limited/metered discharge is the only viable solution. The issue with
the central corridor will be collecting or diverting a portion of the watershed to the
west of Highway 20, and whether this area should be directed to the western

corridor.
WESTERN CORRIDOR

The western corridor must drain water toward Powell Slough and the Colusa Basin
Drain. Detention storage must be provided to attenuate storm volume and prevent
downstream impacts. The location of such storage can be either within the General
Plan area boundary, or located outside of the boundary. The preferred alternative
for the western corridor is to utilize the City-owned property outside of the General
Plan boundary to construct downstream detention storage. and to convey the local
runoft from within the General Plan area to this storage. The use of the land within
the General Plan area is maximized for development purposes. The local runoff
from the City is also considered non-coincident with peak flows from the Colusa
Basin Drain. This alternative does include constructing a barrier to prevent
flooding from the Colusa Basin Drain watershed into the City. With flap gates
preventing backflow, any residual drainage within the City would need to be
pumped. Therefore, this alternative allows for back-up pumping of the 10-year
flow rate under such conditions. Most of time the system should operate under
gravity flow conditions, without pumping.

Regardless of the local improvements within the City, a barrier must be constructed
around the perimeter to protect it from external flooding sources.
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IV. REGIONAL FLOODING AND LEVEE IMPACTS

A.

COLUSA BASIN DRAIN IMPACTS

The City’s General Plan contributes to and is influenced by the Colusa Basin Drain
and the floodplain associated with the watershed, which floods adjacent to the City
along its western and southemn boundary. The current FEMA Flood Insurance Rate
Map (FIRM) clearly shows this large floodplain to the west of the City.
Fortunately, the majority of the flow is along the main channel alignment with only
the fringe of the floodplain encroaching upon the western edge of the City’s future
development areas.

Disregarding the impacts from the Sacramento River, there would be significant
flooding from the adjacent Colusa Basin Drain to the west. The most effective way
of blocking this flooding from the City would be to construct a barrier along the
western and southern edges of the City’s General Plan boundary. To the north of
Highway 20 in this portion of the City, a stand-alone low-level levee embankment
would need to be constructed to protect this portion of the City. To the south of
Highway 20, there is a proposed roadway along the edge of the future development
that could also serve as the barrier for protecting the City from Colusa Basin Drain
flooding along much of the alignment with a short segment not connecting with a
road just south of Highway 20.

The existing City to the south of Highway 20 is already elevated due to the
abandoned railroad that once occupied this alignment. The existing raised portion
is much narrower than the future roadway. It is assumed that the most cost-
effective way of constructing the barrier would be to build a compacted earth levee.
Reinforced concrete floodwalls may take up less space, but are generally more
costly to construct and difficult to transition at intersections. To the south, the cost
of raising the roadway is assumed attributable to drainage and is counted as a
drainage cost; however, the construction of the roadway is not a drainage cost.
Obtaining the right-of-way for the road would be required whether the road acted as
a drainage barrier or not. Elevating the road may add a small amount to the width
of the overall right-of-way so an estimate of the additional right-of-way would
depend upon the final required height to protect the City. Assuming freeboard of
three feet above the maximum water surface and 3H:1V side slopes, the additional
width could be approximately 20 feet; however. local roadway right-of-way
requirements may have additional width outside of the paved travel-way already
accounted for, regardless of the slope. For purposes of this Drainage Master Plan, it
is assumed that a roadway of 24 feet in width would need to be raised an average of
four feet in height and require an additional 20 feet of right-of-way to protect the
southwestern boundary of the General Plan.
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SACRAMENTO RIVER IMPACTS

As identified in the Problem Identification Report section of the Drainage Master
Plan, there is potential flood risk the City of Colusa faces from the Sacramento
River and the Colusa Basin watersheds. Each of these larger flood sources,
separately and together, has the potential of affecting the 100-year flood risk within
the City’s General Plan boundary.

For the Sacramento River, either the existing levees are sufficient and certifiable as
they exist today or they are not. Up until recently, these levees have been assumed
as providing protection by both FEMA and subsequently the local residents. Even
if the levees physically exist today in a certifiable condition, they still need to be
proven certifiable to regulatory/government agencies, including DWR and FEMA,
in accordance with FEMA’s Procedural Memorandum 34, before certification can
have any meaningful impact with regards to flood insurance requirements.

It is not within the scope of this Drainage Master Plan to determine the certifiability
of these levees; however, this plan can address the approximate facilities and cost
impacts to the City under either condition, allowing the City to be fully informed in
its future decisions. The drainage options regarding the levees as certified and
providing protection are reflected in the previous alternatives described under the
Local Solutions section of this Drainage Master Plan. Under the alternatives
presented, it is assumed that no failure of the Sacramento River can occur, and only
the drainage facilities necessary to address direct rainfall on the City and the Colusa
Basin Drain watershed are provided. Such facilities are the absolute minimum
necessary to help protect property within the City from flooding, but should not be
considered as truly providing protection until the levees affecting the City can be
tested and certified.

The levees along the Sacramento River affecting the City are considered part of the
State/Federal Levee System as documented on mapping by DWR under the
references section on their FloodSAFE Website:

http://www.water.ca.gov/floodsafe/

As stated under the Problem Identification Report, any levee must now be proven
certifiable before FEMA will accredit its protection on their maps. In order to
prove that the levee is certifiable in its current condition, a detailed study must be
performed, relying heavily on geotechnical analyses (borings and seepage
calculations) and interpretation, and on predicted hydrologic and hydraulic
conditions within the river. The absolute minimum reach of existing levee that
must be tested is the reach along the northern and eastern boundaries of the General
Plan adjoining the Sacramento River, or approximately 3.83 miles of levee.
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From previous work experience on other levee projects in the area, an opinion of
probable cost for conducting preliminary and full-scale design geotechnical testing
can be estimated; however, it would benefit the City to consult directly with
geotechnical firms before budgeting for such work. Initially, borings can be spaced
farther apart but it is highly recommended if it is determined early on that the levee
core is not certifiable, borings and analyses should advance to a more detailed
focus, allowing for design-level data to be obtained without delay. This
information can be used to more accurately identify the problem as well as more
accurately quantify solutions for obtaining funding. It is also generally more costly
to commission two separate geotechnical studies (reconnaissance and design).
Geotechnical investigations and reports are costly and can range from $250,000 to
$500,000 per mile of tested levee in order to properly address current certification
and design criteria. Therefore, as an estimate, the levees adjoining the City could
be tested for approximately $1,000,000 to $2,000,000.

Extending the levee upstream and downstream, it remains to be seen whether it is
more cost effective to test along the river away from the City, or to focus on
protecting the City more directly. If the levees adjoining the City test poorly, it is
not likely that levees upstream and downstream will do any better. However, if the
levee adjoining the City is strong then additional testing upstream and downstream
may be more cost efficient than assuming the construction costs of building new
facilities around the perimeter of the City. Until such time as testing is performed,
the potential repair cost for the levee is unknown.

It is known from recent levee improvement work in the Sacramento region that
deep cut-off wall construction (one type of solution) can be completed for
approximately $5,000,000 to $10,000,000 per mile of levee. Generally, the types of
solutions available include deep cement slurry cutoff walls (placed with open
trenches), deep soil (with cement) mixture (placed by auger), sheet pile walls, levee
widening or seepage berming (to lengthen the seepage gradient), and dewatering
wells (to prevent movement of underlying soil by drawing down the groundwater
table below the landside elevation of the levee). Other solutions can be considered
to either lower the water surface within the river through channel
widening/deepening, or by diverting flood flow elsewhere before reaching the
questionable levee. With the size of the Sacramento River system, it is unrealistic
to consider channel improvements or diversions as feasible to protect the City.
While the Sacramento River is already outfitted with diversions to the east at the
Moulton Weir and the Colusa Weir, increased diversions may be considered an
alternative; however, the scope of evaluating and mitigating the impacts to the
bypass systems downstream of the existing weirs is too large to be considered for
this master planning effort.

There has been some limited geotechnical analysis and slurry wall construction in
the past along this reach of the Sacramento River, downstream of Bridge Street
under the Sacramento River West Side Levee District. The previous analysis
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performed some borings, which will likely need to be reassessed in light of recent
underseepage requirements for levees. There are also new analyses planned, from a
geotechnical and river hydraulics perspective, under current DWR contracts. The
hydrology and hydraulics of the Sacramento River is planned for reevaluation
within the next 2-3 years under DWR’s rural levee assessment programs. There
may be opportunity for the City to accelerate this process through negotiations with
the state agencies involved. It is always prudent for the City to become aware of
and involved in the assessments affecting the City’s flood protection.

Solutions to protect the City from flooding due to levee failure will require a
comprehensive analysis of the levees along the Sacramento River. as well as an
analysis of the Colusa Basin Drain. It is important to note that the western levee of
the Sacramento River is parallel and/or adjacent to the Colusa Basin Drain for a
long distance upstream and downstream of the City. If this western levee breached,
it would flow into and be conveyed by the Colusa Basin Drain, and eventually
flooding the western and southem portions of the City. The flow in the Sacramento
River upstream (100-year flows >150,000 cfs) is much larger than the natural
watershed flow directly draining to the Colusa Basin Drain (100-year flow
approximately 30,000 cfs). The true risk is essentially unknown at this time, but it
is imperative that the City address this flooding condition.

There are two major options for accommodating such flooding. The first option is
to perform analyses and provide improvements, as necessary, to obtain certification
on all of the western Sacramento River levees upstream and downstream that may
affect the City, which is not realistic. The second option is to account for upstream
breaching of levees along the Sacramento River, and to construct a barrier large
enough to prevent flooding from entering the City. A flood barrier will exacerbate
flooding within the Colusa Basin Drain, since the flood water would normally have
flowed through sections of the City. The resulting water surface elevations along
the Colusa Basin Drain should not be increased as the result of a barrier. Therefore
the second option must include constructing additional floodplain conveyance
(channel) to carry the water around the City.

To begin estimating the size of such a barrier and conveyance channel, the worst-
case flow conditions of flooding leaving the Sacramento River need to be identified.
A detailed evaluation that could be considered as “design-level” was not possible
within the scope of this document; however, some effort was directed toward
identifying the potential risk and the magnitude of a solution. A two-dimensional
flow model was constructed utilizing the USGS Quadrangle topography to
represent the flow capacity of the Colusa Basin area (including within the City)
adjacent to the Sacramento River from approximately five miles north of the City to
approximately six miles south of the City. The grid element size represented 30-
meter by 30-meter resolution, which is consistent with the digital elevation models
used to develop the topography. In order to represent the hydraulics of breaching
westward out of the Sacramento River, with its existing channel capacity and
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constructed bypasses to the east, a steady-state condition was modeled within the
channel based upon sustained peak flows that were obtained from the river profiles
published by the Central Valley Flood Protection Board on their website. The
necessary adjustments for vertical datum concurrence were taken into account.
This published river profile establishes the channel invert elevations in profile as
well as the maximum water surface elevations within the river during peak flow
conditions.  Trapezoidal cross sections were approximated to represent the
conveyance capacity to match the hydraulic information documented on the profile.
Since the two-dimensional model requires a time simulation of flow entering and
leaving the grid, the maximum flow was simulated as occurring over time, to allow
for the full flow to pass through the breach and to estimate the maximum impact to
the City. The Sacramento River can flow in an elevated condition for several days
at a time, so this method of estimating flooding was assumed reasonable.

1. Upstream Levee Scenarios and Impacts to the General Plan

Northern levee breach simulations were run removing approximately 2,000 feet of
levee at a location immediately north of the City’s General Plan boundary, with a
second (separate) breach scenario located approximately 7.000 feet north of the
City’s General Plan boundary. Without a barrier in place, the flooding through the
City is substantial during a levee failure immediately north of the City, with
estimated flooding depths as shown on Figure 14. A levee failure approximately
7,000 feet upstream results in flooding as approximated in Figure 15. In order to
remove this flooding through the City. a barrier was modeled along the western
edge of the City and additional two-dimensional modeling was developed to
determine the approximate size of a large channel to convey the flooding around the
City. The assumptions for this condition were that the channel and barrier would
need to be located inside the General Plan boundary. There is nothing precluding
relocating conveyance facilities outside of the General Plan area; however, before
any project could be approved it would need to be evaluated in more detail
hydraulically for design and would have to obtain the appropriate environmental
and construction approvals/permitting and address property rights and
compensation. The approximate impact to the footprint of development within the
General Plan is presented on Figure 16. The flooding impacts associated with the
channel depicted on Figure 16 were modeled using the two-dimensional model.
The comparison to existing conditions breaching is presented on Figure 17.

The worst-case condition affecting the City from the north is potentially a levee
failure immediately upstream of the General Plan boundary. Accordingly, the
subsequent levee removal scenarios evaluated under this study further upstream
tend to direct floodwaters into the Colusa Basin Drain flood corridor and avoid the
City’s main population areas. The peak flow within the river upstream of the
Moulton Weir is 160,000 cfs.
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While it is unknown at this time how much maximum water could actually spill out
of the river, it is assumed that the river channel below ground has some reasonable
capacity that would be conveyed downstream below the elevation of ground levels
adjacent to the levees. Without extensive analysis along the entire river, the below-
ground capacity cannot be known; however, there are certain characteristics about
the river that are worth noting. The natural channel began under alluvial conditions,
where the incised channel capacity may be larger upstream than downstream, due to
the drop in flow energy and the out-of-bank flooding the Sacramento River is
historically known for as it approaches the Delta. Since man has constructed
upstream reservoirs and also constructed levees to “channelize” the river flow, the
effect has created more incised channels with greater below-ground capacity than
before. This is due to entrapment of sediment upstream (in reservoirs) and
increases in flow velocities for the water this is intended to remain between the
levees. Even so, it is conceivable that upstream of the Moulton Weir, as much as
100,000 cfs could leave the river and flow through the Colusa Basin Drain. This
estimate is not supported by calculations, but based upon how much the river spills
out of the Moulton Weir and the Colusa Weir (at-grade weirs) and how much water
is left in the channel from the published profile information. With 100,000 cfs in
the Colusa Basin Drain, the water surfaces along the edge of the City would
increase approximately two feet higher above the levels of the Colusa Basin Drain
watershed runoff, as depicted on the current FEMA mapping. This was based upon
modeling this flow in the one-dimensional model of the Colusa Basin Drain
provided by Domenichelli and Associates, as well as the planning level two-
dimensional modeling developed under this Drainage Master Plan. Figure 18
depicts the two-dimensional modeling results of placing 100,000 cfs into the Colusa
Basin Drain corridor somewhere upstream of the City, with no improvements
within the City. Blocking this increase in edge flow from entering the City, would
require a channel along the western edge of the City; however, it would be much
smaller than the channel modeled for the simulated breach immediately north of the

City.

The level of detail of this study is approximate and would need to be verified with
more rigorous analysis is before proceeding to project implementation.

The impacts to the City’s General Plan may affect the proposed land use depending
upon where the new channel is placed. If the conveyance replacement channel is
constructed within the City’s General Plan area, the corridor for the channel is not
developable. The estimated channel to convey this flow and the associated flood
barrier is shown on Figure 19 in typical cross section. The barrier is presumed to
remain inside the General Plan boundary, no matter where the channel is located,
since much of the land that is raised to produce a barrier can be constructed large
enough to allow development to be built upon.
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2. Downstream Levee Scenarios and Impacts to the City

As shown on Figure 1, the shape of the City’s General Plan projects southward
along Highway 20/45, with a narrowing segment of land that must be protected to
the west of the highway, leaving an area between the highway and the river that
may remain flooded. The river levee directly touching the General Plan boundary
on the east coincides with the projection of Sunrise Boulevard, with the southern tip
of the General Plan boundary approximately 1.2 miles southward. If the existing
levees were to be certified only to the point where the General Plan boundary and
the existing river levee diverges, a significant levee failure from the Sacramento
River would flow westward toward the CIP area and back up along Highway 20/45,
if these areas within the City were to be protected by a barrier along the Highway.
The existing floodplain on Figure 20 clearly shows that this southern portion of the
City would be flooded from such a levee failure in an unprotected condition.
Therefore, a levee failure scenario was evaluated further downstream, assuming that
the levee along the river was certified for 7,000 feet downstream of the Sunrise
Boulevard projection point. This distance was selected to attempt to push the
Sacramento River failure flow around a natural bend and more southward, away
from the City’s plan area. The existing conditions flooding resulting from this
scenario is presented on Figure 21. As evidenced by this existing condition, a
significant amount of water still flows west toward and across the City.

The south levee flooding issues are considerably different than the upstream levee
flooding discussed above. It is important to note that it was assumed unreasonable
to consider placing barriers and channels within the General Plan boundary along
this southern portion of the plan area in order to protect it. The configuration of the
General Plan relative to the direction of flooding indicates that a channel parallel to
Highway 20/45 would be ineffective, as it is perpendicular to the general flow
direction. Therefore, off-site facilities were considered to address this portion of

the plan area.

The first scenario to further protect areas within the City was to model these areas
as blocked, forcing the water to flow around the southern tip of the General Plan
area. Figure 22 shows the increases in maximum water surface elevation resulting
from blocking flow with levees assumed to be certified 7,000 feet downstream with
approximate increases of two feet immediately east of Highway 20/45. Upon
reviewing the river alignment in relation to the City, rather than extend the assumed
levee certification further along the river, a scenario was developed to allow the
water to be conveyed more efficiently toward and past the southernmost point in the
General Plan area. Further assumptions of more efficient conveyance were
modeled with a large 200-foot-wide channel from the river, a point approximately
3,800 feet downstream of Sunrise Boulevard, to a point at the southern tip of the
General Plan area. With the areas in the City continuing to be blocked from
conveying flow, the added channel conveyance did not alleviate the back up of
floodwaters along Highway 20/45, and the floodwaters still flowed over the top of
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the new channel westward toward the City. Therefore, a barrier was added parallel
to the proposed channel to prevent the flooding from entering into the area
immediately east of the CIP. This scenario (Figure 23), when compared to the
existing conditions depicted on Figure 21, indicates that a barrier and channel work
well to direct the flooding around the City with minimal impact. Only a small area
with a localized increase of approximately 0.3 feet is shown on Figure 23 at the
downstream end of the modeled channel. It is worth noting that improvements
under Highway 20/45 were not modeled. To alleviate this small area of increase
would require some design flow transitions that are beyond the resolution of the
two-dimensional model developed for this report. Further refinement would be
required to model the necessary culverts and/or bulging of the channel to allow for
slightly smoother transitions back to the existing flow patterns.
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V. LIMITATIONS OF THE CURRENT DRAINAGE MASTER PLAN

In accordance with state legislation, any community that proposes to increase its
population above 10,000 people will trigger requirements for providing 200-year flood
protection by the year 2025, and must provide a detailed plan of how it will achieve such
protection, including technical and financial perspectives. The level of effort required to
develop a plan was not anticipated as part of the scope of work for this Drainage Master
Plan. Addressing the external flooding at a 200-year level would require a detailed
assessment of the 200-year flooding conditions within the Sacramento River and the
Colusa Basin Drain watershed, and detailed levee integrity and failure evaluations to
delineate the 200-year flooding impacts. The interior drainage facilities are currently
designed with 100-year flows with freeboard to allow for 200-year conditions to occur
without inundating new structures.

The 200-year storm conditions were evaluated utilizing a 24-hour duration storm as a
sensitivity analysis on the preferred alternatives scenarios. The total precipitation depth
for a 24-hour storm duration is 4.48 inches for the 200-year storm, which is only 0.33
inches more than the 100-year storm (4.15 inches). The resultant water surfaces in the
proposed detention ponds increased less than 0.5 feet in all proposed ponds except the
proposed detention facility under Alternative C1A-1. This detention facility increased
2.3 feet above the 100-year maximum elevation (47.0) under 200-year storm conditions.
The current legislation is unclear regarding interior rainfall runoff that is not associated
with flood liability borne by the State of California. The City is currently not within the
population threshold, and with slower growth rates will not reach the 10,000 population
for some time. Nonetheless, the new 200-year standard could be applicable to the City
for interior drainage. Therefore, the recommended minimum pad elevations within the
southern portion of the Central Corridor, is 49.8 feet (NAVD88). During a local 200-
year rainfall event there will be excess street flooding within the City and close attention
should be given to proposed street designs and overland release considerations.
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VL.

OPINIONS OF PROBABLE COST

Under the local watershed drainage, a separate opinion of probable cost was developed
for each alternative. Table 11 through Table 20, provide estimates of the cost for
constructing the facilities. Unit costs were determined from current publications relating
to heavy construction with appropriate adjustments made for local Sacramento Valley
construction conditions. A value of $15,000/acre was provided by the City as an estimate
of the cost to purchase land where drainage facilities are proposed. Actual land values
will be determined at the time they are needed by a qualified appraisal at the time that the
land is required by the City to mitigate flooding.
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VII.

10.

11.
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13.
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TABLE 1

CITY OF COLUSA
DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE EIA

DETENTION SUMMARY

Maximum Water

No. Basins 100-Y ear Storage Footprint WQ Volume Pumping Surface Elevation
(ac-1) {ac) {ac-ft} (cfs) ()
71.8 24.2 10 50
| DB-E1-1 63.5 242 20 49.6
36.4 24.2 30 49.2
2 DB-E1-2 27.6 10 6.9 49.6
3 DB-EI-3 65.9 8 47.7
4 DB-E|-4 47.5 12 9.2 455
5 DB-E]-5 1.5 0.76 1.2
CHANNEEL SUMMARY
No. Channels Length Bottom Width Depth Side Slope
(1) () ()
| CH-E]-1 2.041 - 8.0 4.0 3.0
2 CH-E1-2 1,083 8.0 6.0 30
3 CH-E1-3 1,750 2.5 3.0 3.0
4 CH-E1-4 1.500 2.5 3.0 3.0
5 CH-E1-5 1,900 3.0 30 3.0
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TABLE 2

CITY OF COLUSA
DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE E1B

DETENTION SUMMARY

No. Basing 100-Year Storage Footprimt WQ Volume Pumping éwu ?;;2;?;63;?:5;

{ac-ft) (ac) {(ac-f1) {cfs) {1
130.9 349 10 523
120.6 349 20 51.9

| DB-El-] 111.6 349 30 51.6
101.7 349 40 51.3
92.6 349 50 50.9
72.0 349 90 49.8

2 DB-E1-2 21.0 10 6.9 49.2

3 DB-E1-3 10.7 8 46.6

4 PB-El1-4 46.4 12 9.2 45.5

S DB-EI-5 1.7 i 12

CHANNEL SUMMARY
No. Channels Len‘gth Bottom Width Depth Side Slope

(n () (f)

] CH-E1-1

2 CH-E1-2

3 CH-E1-3 1,750 2.5 3.0

4 CH-E1-4 1,500 2.5 3.0

3 CH-E1-5 1,900 1.0 3.
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TABLE 3

CITY OF COLUSA
DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE E2A

DETENTION SUMMARY

No. Basing 100-Year Storage Footprint W Volume Pumping gﬁigzlilliizz:]
(ac-ft) (ac) {ac-{1} (cfs)
i DB-E1-1 70.7 24.2 49.9
2 DB-E§-2 283 10 6.9 495
3 DB-Ei-3 77.3 47.7
4 DB-Et-4 47.5 12 9.2 455
5 DB-ET1-5 1.7 0.7 1.2
CHANNEL SUMMARY
No. Channels Length Bottom Width Bepth Side Slope
() ( {ft)
] CH-El-1 2,041 8.0 4.0 3
2 CH-E1-2 1,083 8.0 6.0 3
3 CH-E1-3 1,750 2.5 30 3
4 CH-El-4 1,500 2.5 3.0 3
5 CH-E1-5 1.900 3.0 3.0 3
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TABLE 4

CITY OF COLUSA
DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE E2B

DETENTION SUMMARY

Maximum Water

No. Basins 100-Year Storage Footprint WQ Volume Pumping Surface Elevation
(ac-ft) {ac) {ac-f1) (cfs) (ft}
1 DB-E1-1 101.4 349 S1.3
2 DB-E£1-2 22.5 10 6.9 49 .4
3 bB-E1-3 323 47.1
4 DB-E1-4 456 12 9.2 453
3 DB-E1-5 17 0.7 P2
CHANNEL SUMMARY
No. Channels Length Bottom Width Depth Side Stope
(v {1} (1
] CH-El-1
2 CH-E1-2
3 CH-E1-3 [,750 2.5 3
4 CH-E1-4 1,500 2.5 3.0 3
5 CH-E1-5 1.900 3.0 3.0 3
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TABLE §

CITY OF COLUSA
DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE Cl1A-1

DETENTION SUMMARY

Maximum Water

“ - Storage ; 1 2 2 ing .
No. Basins 100-Year Storage Footprint WQ Volume Pumping Surface Elevation
{ac-f1} {ac) {ac-f) (cfy) (ft)
i DB-Cl1A-1-1 181.7 22 49.8 10 47
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TABLE 6

CITY OF COLUSA

DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE C1A-2

DETENTION SUMMARY
Maximum Water
~Year Storage : i : ; '
No. Basins 100-Year Storage Footprint WO Volume Pumping Sutface Elevation
(ac-f) {(ac) {ac-ft) (cfs) (i)
1 PR-C1A-2-1 86.0 12.5 30.7 0 46.8
2 DB-Cl1A-2-2 105.4 i3 30.7 48.4
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TABLE 7

CITY OF COLUSA
DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE C1B

DETENTION SUMMARY

. Maximum Water
N oear I 2 % / i)
No. Basing 100-Year Storage Footprint WQ Volume Pumping Surface Elevation
(ac-1) (ac) (ac-11) (cfs) {f)
1 DR-CIB-I 79.6 12 26.8 10 46.5
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TABLE 8

CITY OF COLUSA

DRAINAGE MASTER PLAN
SUMMARY OF FACILITIES - ALTERNATIVE Wi1A

DETENTION SUMMARY
No. Basins 100-Year Storage Footprint WQ Volume Pumping
(ac-t) (ac) (ac-ft) (cts)
] DB-WI-] 56.3 40.6 202
CHANNEL SUMMARY
¥ '7‘ 3 -
No. Channels Len‘gth Bottom‘ Width De‘pth Side Slope
(1) (ft) (ft)
1 CH-WI-1 1,989 10 5 3
2 CH-W1-2 1,396 10 5 3
3 CH-W1-3 5,850 30 5 3
5 CH-W1-4 3.077 35 5 3
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TABLE 9

CITY OF COLUSA

DRAINAGE MASTER PLAN

SUMMARY OF FACILITIES - ALTERNATIVE W1B

DETENTION SUMMARY
No. Basins 100-Year Storage Footprint WQ Volume Pumpm g
{(ac-ft) (ac) (ac-ft) {cfs)
1 DB-W1-1 65.5 40.6 280
CHANNEL SUMMARY
No. Channels Length Bottom‘ ‘Width Depth Side Slope
(1) (f1) (ft)
1 CH-W1-1 1,989 10 5 3
2 CH-W1-2 1,396 10 5 3
3 CH-W1-3 5,850 30 5 3
4 CH-W1-4 3,077 35 5 3
5 CH-W1-5 1,735 6 4 3
6 CH-W1-6 973 20 5 3
7 CH-W1-7 3,757 20 5 3
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DRAINAGE MASTER PLAN

TABLE 10
CITY OF COLUSA

SUMMARY OF FACILITIES - ALTERNATIVE W2
DETENTION SUMMARY

Maximum Water

No. Basins 100-Year Storage Footprint WQ Volume Pumping Surface Flevation
(ac-ft) {ac) (ac-ft) (cfs) (f1)
1 DB-W2-1 21.6 5 t4.4 54.2
2 DB-W2-2 16.1 4 0.2 5.
3 DB-W2-3 46.7 8 15.9 202 46.8
CHANNEL SUMMARY
No. Channels Length Bottom Width Depth Side Slope
) {f) {ft)
] CH-WI-i 1,989 10 5 3
2 CH-Wi.2 1,396 10 5 3
3 CH-WI-3 5,850 30 5 3
4 CH-WI-4 3,077 35 5 3
5 CH-WI-5 1,735 6 4 3
6 CH-WI-6 973 20 5 k!
7 CH-WI1-7 3,757 20 5 3
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TABLE 11

CITY OF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE El1A - EASTERN SHED

OPINION OF PROBABLE COST Page 1 of 2
Ftem Quantity Linit Unit Cost, § Cuost, §
. [Detention Basin DB-E1-1 Located West of River Bend
A [Site Clearing 9.7 AC 385 3.734
b. [Bulk Excavation 39,059 CY 4.52 176,546,
¢, [Struciural Backiil and Compaction Y 1.52 0
4. [Grouted Riprap CY 108 87 0
¢, |Riprap, Random Breken Stene lor Infet and Ouiiet Pipes 83 CY 57.84 4 820
1. |Dewatering | LS 150,000 150,000
£. {Maintenance Road Around Perimeter, 15 Wide 5Y 5.06 0
. [Mobiiization and Demobilization (5% Construction) 1 1.5 16,735 16,755
2. {Detention Basin DB-11- Located East of Golf Course
a. |Site Clearing 14.0 AC 385 5.300]
b IButk Excavation 87,450 CY 452 395,275
¢ |Structural Backhill and Cempagtion CY 1.52 0
d. {{irouted Riprap cY 108 87 0
. {Riprap. Random Broken Stone for Inlet and Qutlet Pipes 33 CY 37.84 1928
~ {Dewatering | 1.8 130,000 150000
o, iMainlerance Road Around Perimelter, 13 Wide 5,306 SY 5.06 26849
h. [Mobilization and Demobilization (3% Constragtion) ! LS 28972 28972
| Detention Basin PB-121-3 Located Sewth of Golf Cearse
a. |Site Clearing 12 AC 385 4,620
b. [Buik Excavation 115750 Cy 4,52 523 189
¢. |Structural Backdill and Compaction CY 1.52 ]
d. |Grouted Ripeap cy 108 87 0
¢ |Riprap, Random Broken Stone 17 cy 57.84 964
{_[Dewalering 1 1.5 150,000 150,000
1. |Mamienance Road Areund Perimeter, 15" Wide 4,920 5Y 5.06 24 395
h. {Mobilization and Demobilization (3% Construction) | LS 35,183 35.183
Detenpon Basin DBR-131-4 Located North of the Abandoned Railroad
a. |Site Clearing, 12 AC 385 4,620
b, [Bulk Excavation 106,433 CY 4,52 481 08%
¢ [Struciural Backlill and Compaclion Y j.52 0
d_ JGrouwted Riprap CY 108 87 s
c. |Riprap, Randem Breken Stone Cy 57.84 0
{. {Dewatering 1 1S 150,000 150,060
o iMaintenance Road Around Perimeter, 15 Wide 4,920 SY 506 24,895
h. [Mobilization and Demobilizatuon (3% Construction} } [ 33030 33.(130
. {betention Basin DB-11-5 Located at the Southeastern Portion ol the City
a_|Site Clearing .76 AC 385 293
b, |Buik Lixcavation 5,509 CY 4.52 24,992
¢ |Structural Backfill and Compaction Y 152 0
4 |Grouted Riprap CY 108.87 &
¢. |Riprap, Random Broken Stone CY 57.84 6
I {Dewalering 1 1S 50,000 30,000
¢ {Mamtenance Road Arcund Perimeter, 15" Wide 1313 SY 306 6,644
h. {Mobiization and Demaobilization (5% Construction) 1 LS 4,006 4 006
tConvevance Channel CH-121-1 Along Highway 2045
a. [Site Clearing 1.5 AC 385 378
b. [Bulk Excavation 6,047 Y 4.52 27332
¢. |Structuzal Back il and Compaction Y 152 0
d. {Grouted Riprap Cy 10887 0
e. {Riprap, Random Broken Stone CY 57.84 0
. IMaintenance Road (15 Wide) 3.402 5Y .06 17,214
z. iMollization and Demobilization (3% Construction} | I.§ 2,250 2,256
Conveyance Channel CH-E1-2 slong [ighway 20445
a [Site Clearing 1.1 AC 385 424
. |Bulk Iixcavation 6,257 CY 4.52 28282
¢. |Structural Back i and Compaction 0 CY 1.52 {
g [Grouted Riprap 0 Cy 108.87 {)
e |Riprap. Random Broken Stone 0 <Y 57.84 0
[ |Maintenance Road (13 Wide) 1,805 SY 3.06 9133
g [Mobibizaton and Demobilization (5% Conslruction} i .S 1.892 1,892
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TABLE 11

CITY OF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE E1A - EASTERN SHED

OPINION OF PROBABLE COST

Page 2 of 2
ltem Quantity Uinit Unit Cost, § Cost, §
§. [Conveyance Channel CH-11-3/4 Draming Southerly te Dilch Along Railroad
2 [Site Clearing 13 AC 383 578
t. [Buik Excavation 4.153 CY 4.52 18,772
c. |Structural Backfili and Compaction { CY 1.52 0
d. |Grouted Riprap 0 Y 108.87
¢ [Riprap, Random Broken Stone Q CY 57.84 0
. [Maintcnance Road (15 Wide) 5417 S5Y 500 27,410
2. [Mobilization and Demobilization {3% Construction} | LS 2,338 2338
9 {Conveyance Channel CH-E1-5 along abandoned Railroad
0 |Site Clearing 0.9 AC 385 347
b. {Bulk Excavation 2,533 CY 452 11,449
<. {Structural Back(il and Compaclion 0 CY 152 0
4. [Grouted Riprap 0 CYy 108.87
o, tRiprap, Random Broken Stone 0 [ 57.84 0
I, [Maintenance Road (15 Wide} 3,167 SY 306 10,025
o IMobilization and Demobilization (5% Construction) | 1.5 139} 1.391%
10.§Starm Draing for Eastern Shed Aliernative ETA
130" Diamcter RCP 4 ¥ 85.00 0
b.{33" Diameter RCP 5 LF 95.00 0
¢ 136" Digmeter RCP 10,390 1.F 100.00 1,039 000
d_i39" Diameter RCP 0 LF 110.00 0
c (42" Diameter RCP 0 ¥ 120.00 0)
f. [48" Diameter RCP? 0 1.I 140,00 0
o [54" Diameter RCP 0 L 17300 0
ho 160" Diameter RCP 1.780 L¥ 195,00 347,100
i [66" Diameter RCT 2718 1.1 2§5.00 584370
i. [72" Diameter RCP 0 LF 235.00 0
k. [78" Diameter RCP 0 i 30000 0
1. [84" Dismeter RCP 0 LE 350.00 {i
m, |90" Digmeter RCP 0 1.7 400.00 {
h. {Manhole - Large Diameter 13 1.5 . 10.000.00 130,000
0. {Mixing Vaplt 1] 1.8 25.000.00 {
{1 {Proposed Berm Along the Southern Boundary
a. |Site Clearing 7.5 AC 383 2888
. [Fili Bacthwork from Excavated Detention Pond DB-171-4 8517 CY 0.75 57490
¢. |Inspection Trench Excavation 8517 CY 4.52 38.497
d. iTnspection Trench recompaction 8517 CY 675 57.4%0
¢, fFEMA Certification
1 [Mobilization and Demobitization (5% Construction) i LS 7.81% 7818
12 | Exterior Channel Adjacen! to the Propoesed Berm®*
w [Site Clearing, 7.5 AL 383 2.888
I |Buik Iixcavation 8517 [ 452 38.497
c. [Structural Backfili and Compaction 0 Cy 1.52 ()
d. |Grouted Riprap 0 Cy 108.87
¢. |Riprap, Random Broken Stone ¢ cyY 57.84 ¢
f. |Maitenacce Road (15 Wide) G SY 506 (]
. |Mobstization and Derobibzation (3% Construction) | 1.5 2069 2.069
13 {I3xisting Pond [DB3-1:1-1 Dewatering Pump Station (10 cfs capacity)
a. |Pump Station 10 CFS 50,000 500 000,
b, [Mobilization and Demabilization {3% Construclion) 1 1.5 25,000 25000
Subtotal 5477.302
Construction Contingeney (@ 25% 1.360.326
Lngineering/Design & 8% 438184
Construction Management and Administration @ 2% 637276
Subtotal Construction 7,942 08%
Land Acquisition = $13.000/c 68.40 AC 15,000%* 1,026 889
TOTAL, S 8,968.977
MNotes:

*Final sizing of this channel fo be determined upon completion of Sacramento River Levee Failure Analysis.

**This amount provided by Ponticello Enferprises.
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TABLE 12
CITY OF COLUSA

DRAINAGE MASTER PLAN
ALTERNATIVE EIB - EASTERN SHED

OPINION OF PROBABLE COST Page 1 of2
ftem Quantity 1lnt Unit Cost, § Caost, §
1. {Detention Basin D13-1:1-1 Located West of River Bend
a. |Site Clearing 9.7 AC 385 3734
b. |Bulk Excavation 56321 Cy 4.52 254 572
¢ JStructural Backfilt and Compaclion 0 CY 152 0}
4. {Grouted Riprap 4] CY 108 87 {1
¢. |Riprap, Random Broken Stone for Inlet and Outlet Pipes 83 CY 57.84 4,820
. [Dewatering | .S 150,000 150,000
2. [Mainienance Road Avound Perimeter, 15' Wide I§] 5Y 5.06 0
1. [Mobilization and Demobilization (5% Constraction} 1 LS 20,656 20,656
2. iDectention Basin DI3-F1-2 Located Fast of Golf Course
a. {Site Clearing 10 AC 385 3830
b. §Bulk Excavaiion 63,302 CY 4.52 203,166
c¢. IStractural Backil and Compaction 0 CY 1.52 0
d. [Grouted Riprap 0 CY 108.87 0
e [Riprap. Random Broken Stone for inlet and Outlet Pipes 33 CY 5784 1.928
f [Dewatering, 1 .S 130,000 130,000
2. |Maintenance Road Around Perimeter, 153" Wile 4 500 SY 5.06 22,770
ls. [Mobilization and Demabilization (5% Construciion) | 1.8 23,686 23,086
3. |Detention Basin IN3-11-3 Located South of Golf Course
2. |SHe Clearing 3 AC 385 1155
b. (Bulk Excavation 11,990 Cy .52 54,197
¢ IStructural Backfil and Compaction [y 152 0
4. {Grouted Riprap CY 108.87 0
¢. tRiprap. Random Broken Stone 17 Y 57.84 964
. [Dewalering 1 LS 50,000 50.000/
o, [Maintenance Road Around Perimeter, 153 Wide 22,590 SY 5.06 114 304
h. [Mobilization and Demobilization (5% Construction) i 18 11.031 11,031
4 Hletention Basin DB-E1-4 Localed Norlh ol the Abandoned Railroad
a {8ite Clearing, i2 AC 385 4,620
H. {Bulk Excavation 106,435 CY 4.52 48] .088
¢. [Structural Backlill and Compaction CyY .52 0
d. |Grouged Riprap Cy 108.87 0
¢. |Riprap. Random Broken Stone CY 57.84 [
{ |Dewalering 1 LS 150,000 1501 01010)
2. |Maintenanee Road Around Perimeter, 15" Wide 4,920 sY 306 24,895
. [Mobitzation and Demobilizatuon (3% Construchion) 1 LS 33,030 33,030
5. [Detention Basin DB-E1-5 Located af the Scutheastern Perlion of the City
2. {Site Clearing 0.76 AC 385 293
b. [13ulk Excavation 5,520 CY 4.52 24,992
¢ {Structural Back{il and Compaction CY 132 0
d [Greuted Riprap [ 108.87 f
¢. Riprap, Random Broken Stone CY 57.84 0
_{Dewalering 1 .S S0.000 30,000
¢, {Maintenance Road Around Perdmeter, 15 Wide 1,313 SY 506 6,044
h, §hMobilization and Demobilization (5% Construction) ] .S 4.096 4,096/
6. [Conveyance Chanuel CH-11-3/4 Draining Southerdy 1o Ditch Along Raslroad
a. [Site Clearing 1.5 AC 385 378
b. [Bulk Excavauon 4.153 CY 4.52 18,772
¢ |Structural Backfill and Compaction 0 [ P52 0
d _|Grouled Riprap 0 [ 108.87
¢. |Riprap. Random Broken Stone 0 cy 57.84 0
{ [Mamtenanee Road (35 Wide) 5417 SY 5.06 27410
g IMobilization and Demobilization (5% Constlruction) H L8 2,338 2338
7 [Convevance Channel C13-IE1 -5 Along Abandoned Railroad
a. |Site Clearing 0.9 AC 383 347
b. [Bulk Excavation 2.533 CY 4.52 11,440
¢. |Struciural Back(il and Compaction i) CY 1.52 0
d {Groufed Riprap {0 CY 108.87
¢ {Riprap, Random Breken Stone Q Y 57.84 0)
f IMaintenange Road (15 Wide) 3,167 5Y 5.06 16025
o EMobilization and Demobilizalion (5% Censtruction) | LS 1,391 1.391
8 |Storm Drains for Eastern Shed Alternative 1A
i | 30" Diameter RCP 0 LF 85.00 1}
b.|33" Diameter RCT Q LF 95.00 ]
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TABLE 12
CITY OF COLUSA

DRAINAGE MASTER PLAN
ALTERNATIVE EIB - EASTERN SHED

OPINION OF PROBABLE COST Page 2 of2
Ttemt Quantity Linit Unit Cost, § Cost, 5
¢ 136" Diamneter RCP 10,390 1LF 100.0¢ 1,039,000/
d. {39 Diamcter RCP 1 LI 110,00 0
<. [42" Diameter RCP 0 LI 120.00 0
1. 148" Diameter RCP 0 L) 144,00 0
¢ 154" Diamcter RCP 0 iT 175.00 0
h. 60" Diameter RCP 1,780 LI 193.00 347 100
i. |66" Diamueter RCP 1,788 LY 21500 1.029.420)
j. 172" Diameter RCP 0 L) 235.00 Q
k. |78 Diameter RCP {0 [ 300.00 0
1. [84" Diameter RCP {0 L} 350,00 0
1. {90" Diameter RCP 0 LF 400 00 0
n. {Manhole - Large Diameier 13 1.8 10,00¢.06 150,000
o JMixing Vauli 0 1.5 25,000.00 0
& [Proposed Berm Aleng the Southern Boundary
a_|Site Clearing 7.5 AC 383 2,488
b, il Farthwork from Excavated Detention Pond D3-11-4 8.517 Y 675 57,490
¢. |laspection Trench Excavation 8517 [ 4.52 38.497
d. [Inspection Trench Recompaction 8,517 CY G735 57.400
c. |FEMA Certification | .S
1. {Mobilization and Demobilization (5% Construction) I 1S 7818 7618
10 [Exterior Channcl Adjacent to the Preposed Berm®
a. §Site Cleacing 7.5 AC 385 2. 888
b, {B3ulk Excavation 8,517 cy 4.52 38,497
. IStructural Backfill and Compaction 4 CY | 52 0
d. [Grouted Riprap O CY 10887
¢. [Riprap. Randem Bioken Stong G CY 57.84 0
{ |Maintenance Road {15' Widce) G SY 506 0
¢. | Mobilization and Demobilization (5% Construction) 1 1.5 2,069 2,069
11 {Existing Pond DE-E1-1 Dewatering Pump Station (90 cfs Capacity)
4. [Pump Station 9 CFS 50,000 4.500.000
b {Mobilization and Demaobilization (3% Construciion) i 1.3 225000 225000
Subiotal 9 518 G55
Construction Contingency @ 231039
Engineering/Design 4 §% 761,516
Construction Management and Administration 2; 12% 1142275
Subitotal Constroction 13,802 485
Land Agquisition 52.86 AC 15,000%* 7452 849
TOTAL S 14,595 374

Notes:

*Final sizing of this channel! to be determined upon completion of Sacramente River Levee Failure Analysis.

“*This amount provided by Ponticello Enterprises.
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TABLE 13
CITY OF COLUSA

DRAINAGE MASTER PLAN
ALTERNATIVE E2A - EASTERN SHED

OPINION OF PROBABLE COST Page 1 of 2
Ttem Quantity Linit Linit Cost, § Cost, $
T | Detention Basin 1213-E1-1 Lecated West of River Bend
a. [Sile Clearing 9.7 AC 185 3,754
b, [Bulk Excavation 39.059 CY 4.52 176,540
c. |Structural Backiill and Compaction 0 Ly 152 0
d |Grouted Riprap 4 Yy 108.87 [}
¢ |Riprap, Random Broken Stone for inlet and Outlet Pipes 83 Y 57.84 4.820
[ |Dewalering 1 i3 150,000 130,000
g |Maintenance Road Around Penmeter, 15 Wide 0 3y 506 0)
h. |Mobilizauon and Demobilization (5% Construction) 1 .8 16,735 16.755
2. {Detention Basin DB-E1-2 Located East of Goll Course
a. {Site Clearing 14 AC 385 5,300
b, [Bulk xcavation 87,449 CY 4.52 395,271
c. |Structural Backfill and Compaction 1} CY 1.52 Y
d. [Grouted Riprap 0 Y 108.87 0
¢. {Riprap, Random Broken Stanc 33 CY 57.84 1,928
. {Dewatering 1 1.8 150,000 150,000
¢ iMaintenance Road Around Perimeter, 157 Wide 5.306 SY S.06 26,849
h. Pviobilization and Demobilization (5% Construction) 1 LS 28,972 28972
3. [Delention Basin DB-12-3 Located South of Goll Course
a_|Site Clearing 14 AL 383 5390
h. [Buik Excavation 137,455 CY 4.32 021,479
. [Structural Back{ill and Compaction CY 1.52 0
d. |Grouted Riprap cY 168.87 {)
¢ |Riprap. Random Broken Stone 17 CYy 57.84 964
I {Dewalering 1 [ 150,000 130000
g [Maintenance Road Around Perimeter. 15 Wide 5.300 3y 5.06 26,549
. [Mobitization and Pemobilization { 5% Censtruction) | 1.8 40,234 40.234
4. [Detention Basin 13-123-4 Located North of the Abandoned Raitroad
a |Site Cicaring 12 AC 385 4,620
b {Bulk xcavation 106,435 Y 4.52 481,088
. {Structural Backlill and Compaction [ 1.52 0
d. [Grouted Riprap Y 108.87 ()
¢. [Riprap, Random Broken Stone CY 5784 0
i, [ewatering i LS 150,000 150000,
g. |Maintenance Road Around Perimeter, 13" Wide 4,420 5Y 5.00 24.805
h. |Mobilization and Demobifization (5% Congiruction) 1 1.S 33,030 33.030
5. |Detention Basin D13-132-3 Located at the Southeastermn Portion of the Uity
a._{Site Clearing 176 AC 3835 293
b Bulk Excavation 5144 CY 4.52 25,903
¢ [Structural Back{ill and Compaction [ 1.52 0
d_{Grouted Riprap CY 108 87 0
¢ _|Riprap, Random Broken Stone CY 57 84 0
f._iDewatering | 1.8 50,000 50,000
g iMaintenance Road Around Perimeter, 15" Wide 1.216 sSY 5.06 6,153
h. [Mobilization and Demobilization (5% Construction} .S 4,120 4.120)
6. [Convevance Channel CH-E2-3/4 Draming Southerdy to Ditch Along Radlroad
a_ |Site Clearing 15 AC 385 578
b |Buik Excavation 4133 CY 4,52 18,772
c. |Structural Backiill and Compaction 0 CY 1.52 {)
d. |Grouted Riprap 0 Y 108 87
¢. [Riprap. Random Broken Stone 4} Y 57.84 0
. {Maintenance Road {15 Wide) 5417 Sy 3.06 27410
. iMobitization and Demobifization (5% Construction) i LS 2,338 2.338
7 Convevance Chamnel CH-FE2-5 Adong Abandened Radroad
a. |Site Ciearing 0.9 AC 385 347
b. {Bulk Excavation 2533 CY 4.52 11,449
c. 1Structural Back(H and Compaction 0 CY 1.52 0
d. 1Grouted Ripra) 0 CY 108.57
. iRiprap, Randem Breken Stone 0 CY 57.84 0
. [Mamtenance Road (15" Wide) 3.167 5Y 3.06 16,025
g |Mobilization and Demaobilizauon { 3% Construciion) | LS 1,301 1.391
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TABLE 13

CITY OF COLUSA
DRAINAGE MASTER PLAN

ALTERNATIVE E2A - EASTERN SHED

OPINION OF PROBABLE COST Page 2 of 2
Item Cuantity Linit Unit Cost, $ Cost, §
8. [Stom Drans fos Eastern Shed Alternative B1A
a, [30" Diameter RCP ] LE §5.00 0
b 133" Diameter RCP 0 LE 95.00 0
¢. [36" Diameter RCP 10,390 LI 100.60 1,039,000
d. 139" Diameter RCP 0 LF 110.00 {
¢ {42" Diameter RCP 0 LF 12000 fl
{. {48" Diameter RCP 0 LE 140,00 0
2 154" Digrocter RCT 0 LF 175.00 0
I 160" Dhimeter RCTP 1,780 LI 193,00 347,100
i {66" Diameter RCP 2718 LE 215.006 584,370
| [72" Diameter RCP |4 1LF 235.00 {)
k. |78 Diameter RCP 4 LF 30000 ]
1 {84" Diameter RCP 0 L 350.00 {)
1 390" Diamoeter RCP G .7 400.00 0
1. fManhole - Large Eiameler 13 1.5 10 000,00 1 50.000
o fMixing Vault 0 1.5 25 000,00 )
9. {Proposed Berm Along the Southern Boundary
a. |Site Clearing 15 AC 385 2.888
b, JFill Barthwork from Excavated Detention Pond DB-E1-4 8.517 Y 6.75 57,490
¢, |Inspeetion Trench Excavation 8517 CY 4.52 18.497
d. |Inspection Trench Recompaclion 517 [ G.75 57,490
¢ |FEMA Cerification i i3
1. |Mebilization and Demabilization (8% Constraction) i I.S 3,019 3,019
10 i xeror Channel Adiacent Lo the Proposed Berm®
a. |Site Clearing 7.5 AC 385 2.888
b. [Bulk Excavation 8517 CY 4,52 38497
¢, |Structural Backfi and Compaction 0 CY 152 0
d_[Grouted Riprap 0 CY 108 87
e, {Riptap, Random Broken Stong 0 cy 57.84 Q
[ iMainenasee Road (13 Wide) 0 5Y 5.06 0)
g. IMobilization and Demobilization (3% Construction} | LS 2,069 2069
11 1Existing Pond DI3-E1-1 Dewatering Pump Station {7 ol capacity)
a_ | Pump Station 7 CFS 30,000 350,000
b [Mebilization and Demobilizetion (5% Construciion) | 1.S 17,500 17.500
Subtotal 3154 458
Construction Contingency @ 23% 1338.6)5
Znginecring/Design @ §% 428,337
Construction Managoment and Adinmistation @ 12% 642 538
Subiotal Construction 7763903
Land Acquisition (7.80 AC 15,000%* 1.017.589
TOTAL 8,781,854

*Final sizing of this channel to be determined upon completion of Sacramente River Levee Failure Analysis.

**This amount provided by Ponticello Enterprises.
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TABLE 14

CITY OF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE E2B - EASTERN SHED

OPINION OF PROBABLE COST Page 1 of 2
liem Quantity Eini Unit Cost, 8 Cost, §
1. [Detenuon Basin DB3-12]-1 located West of River Bend
. 18 Clearing 2.7 AC 385 3,734
b. {Bulk Excavation 36,321 cy 4,32 254 572
¢. |Structural Backfil and Compaction 4 Y 1.52 0
d. |Grooted Riprap 0 Y 108.87 {)
¢. [Riprap. Random Broken Stone Tor [atet ang Outlet Pipes 83 cy 57.84 4,520
. [Dewatering 1 .S 150.000 150,000
2. |Maintenaace Road Around Perimeter. 15" Wide a SY 506 {)
h_{Mobilization and Demabitization (3% Constraclion] | LS 20.656 20,656
2. [Detention Basin [M3-1:2-2 Located Last of Golf Course
o {5ite Cleanng 10 AL 383 3,850
b. 1Bulk Excavation 65302 CY 4 52 205166
¢, FStructural Backfili and Compaclion 0 CY 1.52 )
d. [Grouted Riprap 0 Y 108.87 0
c. [Riprap, Random Broken Stone 33 Y 57.84 1,928
£ |Dewatcring i 1.8 150.000 130.000
2. [Mamtenance Read Arcund Perimeter, 15" Wide 4.500 8Y 546 22770,
I [Mobilization and Demaobilization (5% Construction) 1 1.9 23,680 23686
3. [Detention Basin 1D8-12-3 Localed South of Goll Course
a, |Site Clearing 7 AC 385 2.695
b |Bulk Excavation 52440 Y 4 32 237,056
¢ |Structural Backfill and Compaction Y 152 )
4. |Grouted Riprap CY 108.87 0]
c. [Riprap, Random Braken Stone 17 CY 57.84 964
r o [Dewalering i LS 150,000 150,000
o, [Maintenance Road Around Perimeter, 15 Wide 3781 5Y 5.06 19133
h. [Mobilization and Demobilization {5% Construction) { 1.5 20492 20,492
4. | Datention Basin DI3-E2-4 Loecated North of the Abandoned Railroad
@ ]Site Clearing 12 AC 383 4,620
b Bulk Ixcavation 100,435 CY 4.52 481,088
c. {Structural Baek Nl and Compaction Yy 1.52 0
d. [Grouted Riprap [ 108.587 0
¢ [Riprop, Random Broken Stone Y 57.84 0
. [Dewalering ] L3 150,000 150.000
2. [Maintenance Road Arcund Perimgter, 15" Wide 4920 SY 5.06 24,895
h. [Mobilization and Demobilization (5% Construction} 1 1.5 33.030 33,030
5. |Detention Basin 1DB-152-5 Localed at the Southeastern Portion of the City
. |Site Clearing 076 AC 383 293
b 1Bulk Excavalion 3.529 CY 4.52 24,992
¢. {Structural Back il and Comypaction CY 1.52 0
d. [Grouted Riprap CY 108.87 0
¢ fRiprap, Random Broken Sionc CY 5784 0
. |Dewatering | LS 50,000 50.000
2. {Maintenance Road Around Perimeter, 15" Wide 1.313 SY 5.06 6.044
h. {Mobilization end Derobilization (5% Construction) 1 1.S 4 096 4,096
6. [Convevance Channel CH-E2-1 Along Highway 20143
a, {Site Clearing 1.5 AC 385 578
b P3ulk Excavation 6047 CY 452 27332
c. [Structural Backfill and Compaetion 0 Cy 1.52 ]
d. [Grouted Riprap 0 () 108.87 0
. [Riprap. Random Broken Stone 0 CY 37 &4 {)
. |Maintenance Road (1% Wide) 3.402 SY 5.06 17.214
g. [Mobilizagion and Demobilizatien (5% Constraction) i LS 2,256 2.256)
7. |Conveyance Channel CH-E2-2 Adong Higlway 2045
a |8ite Clearing il AC 385 424
b. 1Buik Excavation 6,257 CY 4,52 28,282
. Structural Backfifl and Compaction 0 cy 1.52 Y
d. |Grouted Riprap 0 CY 108.87 0]
¢, [Riprap, Random Breken Stone ] CY 57.84 {3
f. |Maintenance Road (15 Wide) 1,808 SY 506 9.133
o {Mobiiization and Demobilization (5% Canstruction) ] LS 1,892 1,892
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TABLE 14

CITY OF COLUSA

DRAINAGE MASTER PLAN
ALTERNATIVE E2B - EASTERN SHED

OPINION OF PROBABLE COST Page 2 of 2
[tem Quantity Unit Lini¢ Cost, § Cost, §
8. [Convevance Channcl CH-132-3/4 Draining Southerhy o Ditch Along Raitirpad
a. |Sitc Clearing 1.5 AC 385 573
b. |Bulk Excavation 4,153 Cy 4,52 18,772
¢ {Structural Backfill and Compaction 0 CY 1.52 0
d. {Grouted Riprap 1] CY 108 87
¢. {Riprap. Random Broken Slone 1] Y 57.84 It
. {Mainicnance Road (15" Wide) 5417 SY 5.06 27.410
o {Mobilization and Demobiization (5% Conslruction) i LS 2338 2,338
9. |Convevance Channel CH-132-5 Along Abandoned Railroad
a. ESile Clearing 0.9 AC 388 347
b, [Bulk Excavation 2,533 CY 4 52 11.449
¢, [Structyral Backfill and Compaction 0 Y 1.52 &
d. [Grouted Ripeap 4 CY 108.87
¢ [Riprap, Random Broken Stone [l CY 3784 0
f. [Mainlenance Road (15 Wide) 3167 SY 5.06 16,025
g. |Mobilization and Demobilization (5% Construction) i .S 1.30{ 1,39
10 [&tomm Draing for Easiern Shed Alternative EIA
a. | 30" Dhameter RCP 0 L¥ 85.00 0
b, [33" Digmeter RCP 0 LY 0500 ¢
¢. [36" Diameter RCP 10,390 1§ 100.00 1,039,000
d. |39" Diameter RCP 1] ¥ 1 10.00 ()]
¢. [42" Diameter RCP 0 LF 120 00 0]
1. {48" Diameter RCP 0 L¥F 140.00 0
g 134" Diameter RCP 0 LF 175.00 O
h 160" Diamcter RCP 3, 7180 L} 195.00 347,100
1. 66" Inameter RCP 4 788 L¥ 215.00 1.029 420
i 172" Diameter RCP 0 LF 235.00 0
L. 178" Diameter RCP 0 LEF J00.00 ¢
| [&4” Diameter RCP { 1.¥ J50L00 0
m 90" Diameter RCP {) ¥ 400,00 0
n. [Marhole - Large Diameier 13 LS 10,000.00 130,000
o [Mixing Vauh ] 1.5 25.000.00 8
11| Proposed Berm Aleng the Southern Boundary
a. |Site Clearing 7.5 AC 385 2,888
b. {Fil Barthwork from Pxcavited Deiention Pond DI3-1:1-4 8,517 CY 0,75 57490
c. jlnspection Trench Excavation 8517 CY 4.52 38,497
d. ilnspection Trench secompaclion 8.517 cy 675 57.490
¢, PEMA Cenrification i 1.5
£ [Mobitization and Demobitization (5% Constraction) I .5 3019 3019
12 ixierior Channel Adjacent 1o the Proposed Bernt®
a. |[Sie Clearing 7.5 AC 383 2888
b, |Bulk Excavation 8317 Y 4.52 38497
¢, |Structural Backfill and Compaction 0 cY 1.52 0
4. |Grouied Riprap 0 CY 108,87
¢. |Riprap, Random Broken Stone 0 CY 37.84 0
I [Mainlenance Road (13° Wide) 0 SY 5.06 0
g |Mebilization and Demobilization (5% Construction) 1 .S 2,069 2,069
13 {Existing Pond DB-E3-1 Dewatering Pump Station {7 cls capacity)
a. [Pamp Station 7 CES 50.000 350,000
b |Mobilization and Demobilization (5% Conslraction) | .S 17,500 17,500
Subtotal 5422455
Constraction Contingency (@ 23% 1355044
LngineeringAesign (@ 8% 433 796
Construction Management and Adsninistration 4@ 12% 650,603
Suhiotal Construction 7862 360
Land Acquisition 59.46 AC 15,600%* 893 880
TOTAL 8,754 449
Noles:

*Final sizing of this channel to be determined upon completion of Sacramento River Levee Failure Analysis.

“This amount provided by Ponticellc Erterprises.
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TABLE 15

CITY OF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE Cl1A-1 - CENTRAL SHED

OPINION OF PROBABLE COST

[tem Cruamntity Uinit Linit Cost, § Cost, §
1. {Detention Basin I3B-C1-1 Localed Fast of Golf Course
a. |Site Clearing 22 AL 383 8470
b {Belk Excavalion 407473 CY 4.52 1,841,776
. |Structural Backhill and Compaction 0 Cy 1.52 0
d. {Grouted Riprap 0 CY 108,87 0
¢. {Riprap, Random Broken Stone 30 Cy 57.84 2,802
T {Mamienance Road Around Perimeter, 13 Wide 6,626 SY 500 33,529
2. |Mobilization and Demobilization (3% Construction) i 1.5 04,333 G4.333
2 |S1orm Deams for Eastern Shed Alternative E1A
43307 Diameter RCT 0 LT §5.00 0
1. §33" Diameter RCP? ] 1Bl 035,00 0
c. 36" Diameter RCP 1,200 LI 100.00 120,000
d.[39" Diameter RCP 1] i 110.060 0
¢ [42" Diameter RLP 4] i 120,00 0
f. [48" Diameter RCP 2,300 LY 140,04 378,000
o [54™ Diameter RCP {1 L 1 75.00 0
h. |60 Diameter RCP 3.600 LF 195 G0 7032000
i |66" Diameter RCP i LV 215.00 0
j. [72" Diameter RCP 53 LY 23500 126,250
k. | 78" Diameter RCP { [LF 300.00 0
I [84" Diamcter RCP { L¥ 350.00 0
m. 90" Diameter RCP { L¥ 400.00 ()
n. [Manhole - Large Diameter ] .S 10.000.00 G0.000)
0. | Mixing Vault Ji] LS 25000 G0 0
3. [Proposed Bermy Along the Southere Boundary
a_ 18ite Clearing 8.7 AL 385 3.350)
b, {1l Barthwork from Excavated Detention Pond DIB-E1-4 9,852 CY 6.75 06,501
¢. fiaspection Trench Excavation 9,852 Y 4.52 44 531
d. [ingpection Trench recompaction 9,852 CY 673 66,501
¢, [IFEMA Certification I LS
f. [Mobilization and Demobilization (3% Construclion; I LS 9 044 G.044
4 Exterior Channel Adjacent 1o the Proposed Berm®
o |Site Clearing 8.7 AC 383 3,350
b Bulk Excavation G552 CY 4.52 44 531
¢. Structural Back{ill and Compaction 4 CY 1.52 [\
d. iGroated Riprop 0 Yy 108.87
¢. {Riprap, Random Broken Stone |4 CY 57.84 0
. [Mamtenance Road (15 Wide) ¢ SY 500 0
o [Mobilization and Demobilization (3% Construction) | .S 2,304 2.304
5. |Eaisting Pond DB-E)-1 Dewatering Pump Station {10 cfs capacity)
a. | Pump Station 1G CEFS 50,000 500,000
b |Mebilization and Demobilization (5% Construction) | 1.5 25,000 25000
Subtotal 4135 451
Construction Contingency @ 25% 1,033 863
[ingincering/Design {o 8% 330.830
Construction Management and Administration @ 12% 496 254
Subtotal Construction 5 096 404
Land Acguisition | 3640 AC 15,0007 591.000
TOTAL 6,587.404

Notes:
*Final sizing of this channel to be determined upon completion of Sacramento River Levee Failure Analysis.

**This amount provided by Ponticelio Enterprises.
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TABLE 16

CITY OF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE C1A-2 - CENTRAL SHED

OPINION OF PROBABLE COST

Fem Quantify Linit Linit Cost, 8 Cost, §
1 iletention Basin IDB-C -1 Located Last of Golf Course
i1, 1Site Clearing 12.5 AC 383 4813
b, |Bulk Excavation 164,654 CY 4.52 744.238
¢. [Structural Backfill and Compaclicn Q CY 1.52 8]
d. iGrouted Riprap { Cy 108.87 9
c. {Riprap, Random Broken Sione 30 CY 57 84 2892
f. |Maintenance Road Arcund Perimeter, 15" Wide 5019 SY 5.06 23,308
£ [Mobilization and Demobilization (5% Conshruction) 1 LS 38,867.00 38,867
2. |Detention Basin DR-C1-2 Located South of Highway-20
a. |8ite Clearing 13 AC 385 5,005
b. IBulk IExcavation 171,564 CY 4.52 775,468
¢ {Simcturad Back (il and Compaction O Y 1.52 0
¢ {Grouted Riprap 0 Y 108.87 0
¢. |Riprap, Random Broken Stone 50 CY 57.84 2,892
f. IMaintenance Road Around Perimeter, 13' Wide 5017 5Y 5.06 25,891
o {Mobilization and Demebilization (3% Construclion) i L5 40,463 40,463
3. [Storm Draing for Eastern Shed Altiemative £1A
a. |37 Diameter RCP L150 L¥ §5.00 97 750
b [33" Diameter RCP 0 LF 95.00 0
¢. |36 Digmeter RCP 1,200 L[ 100,00 120,000
d. 139" Diameter RCP Q LF 110.00 0
o, 142" Diameter RCP 1,150 LE 120.00 138,000
(; {48" Diameter RCP 5,500 L¥ 140.G0 770,000
g. [54" Diameter RCP 2,060 17 175.00 350,000
I, 66" Digmeter RCP 7.050 LI 195,00 1,374,756
i 166™ Diameter RCP 1,500 LT 21500 322,500
J. 72" Diameier RCP 3,000 LF 235.00 703 000
k. |78"° Diiameter RCP 6] L¥ 300.00 0
}. 184" Diamcter RCP 0 LE 350.00 G
m.|90" Diamgler RCP Q & 400.00 0
1. [ Manhole - Large Digmeler <] 1S 10,000.00 60,000
0. iMixing Yault Y L5 25.000.00 {)
4 {Pavement Replacement
a. [Remove and Replace Asphalt Concrele Paving 23,225 5Y 25.00 580,025
b, [Remove and Replace Agarepate Base Coarse 23.225 5Y 20.00 464,500
c. | Traffic Control 1 1.5 150,000 150,000
d. {Mobilization and Demobilization ! 1.5 39,756 59756
3, |Proposed Bernn Along the Southern Boundary
a. [Site Clearing 8.7 AC 383 3.350
b, [Fill Earthwork from Bxeavated Detention Pond DB-Ei-4 4,833 CY 6.3 06,501
<. |Inspection Trench Excavation 9.852 cy 4,52 44,531
d. |Inspection Trench recompaction 9,852 CY 6,75 606,501
¢ iFEMA Centification 1 .S
f. iMobilization and Demobitization (3% Construclion) { LS 9 0:4 ©.044
6. |Exterior Channel Adjacent 1o the Proposed Benn®
a |Site Clearing 8.7 AC 385 3,350
h. Bulk Excavation 9.852 CY 4.32 44,331
¢. {Structural Backll and Compaction 0 CY 1.52 0
d. |Grouted Riprap U CY 108.87
e. [Riprap, Random Broken Sione 0 oY 57.84 0
I |Maintenance Road (35 Wide) 0 SY 5.06 4
o |[Mobilization and Demobilization (5% Constiuction) 1 1S 2,394 2,394
7, iExisting Pond DB-[1-1 Dewatering Pump Station (10 ¢l capacity}
a. iPump Station 1Y CIs 50,000 500,000
b [Mobilization and Demobitization (5% Coustraction) i i5 25000 25,000
Subtotal 7.624 008
Construction Conlingency 7 25% 1.506.002
Enpincerisg/Design @@ 8% 609.921
Constraction Management and Administration ¢ 12% 914,881
Subtotal Censtruction 11,034,841
Land Acquisition 42.90 AC 15.000%* 643 500

FOTAL

11.698311

Notes:

*Final sizing of this channel to be determined upon compietion of Sacramento River Levea Failure Analysis.

**This amount provided by Penticello Enterprises.
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TABLE 17

CITY OF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE CiB - CENTRAL SHED

Page 1
OPINION OF PROBABLE COST
Ttem Quantity tinit linit Cost, § Cost, §
1, [Detention Basin DR-C1-1 Located East of Goll Course
a. |Site Clearing i2 AC 385 4.620
b. [Bulk Ixcavation 203.037 CY 4 32 908,685
¢. |Structural Backll and Compaction 0 Yy .52 0
d | Grouted Riprap 0 Y 108.87 4
¢ |Riprap, Randnin Broken Stone 30 Cy 37.84 2,392
{ |Maintenance Road Around Perimeter. 15 Wide 4,920 5Y 306 74,895
o |Mobilization and Demobilizaton (3% Construction) i LS 47,035 47,055
2 {Storm Drains lor Fastern Shed Alernative 1A
a4 {30" Diameter RCP 0 LI §3.00 0]
b, {33" Diamcter RCI® 0 iT 9500 0
¢ |36" Giameter RCP 1,200 Ll 100.60 120 000
d_{39" ixiameter RCP il LT 110.00 ()
¢, 42" Diametier RCP ] LI 130G 0
{ [48" Diameter RCE 2700 L.F 140,00 378,000
g. [54" Diameter RCP 0 LF 175 G0 0
h, [60" Diameter RCP 31.600 LF 193.0¢ (32 000,
i [66" Diamefer RCP L¥ 21500 ¢
. 172" Diameter RCP 330 L¥ 235.00 129250
k 178" Diamcter RCP 0 L¥ 300.00 0
1. {84" Diamcter RCP 0 1F 330.00 0
m. {90 Diameter RCP 0 LF 400.00 0
n {Manhole - Large Diameter i) LS 10,000.00 60,000
o Mixing Vault 0 LS 25.000.00 Q
3. | Preposed Berm Along the Scuthers Boundary
#. [Site Clearing 1% AL 385 3,350
b |Fill Earthwork from Cxeavated Deiention Pond DB-101-4 9.852 Cy 6.75 66,501
¢. |Inspection Trench Dxcavation G852 CY .52 44,531
d. [Inspection Trench recompaction 9.852 cY 675 60,501
¢ |FEMA Centification | 1.5
£ |Mobilization and Demobilzation (5% Conslruction) 1 .S 9,044 9.044
4 {Exterior Channel Adjacent 0 the Proposed Berm®
a. |8ite Clearing 8.7 AC 385 3.350
b. {Bulk Excavation 9,852 CYy 452 44.531
¢. {Steuctural Backfil and Compaction 0 CY 152 &
4. {Grouted Riprap 0 Cy 108.87
¢ Riprap Random Broken Stone {} cY 57.84 i
{ Maintenance Road (15 Wide) (] 8Y 546 0
2. [Mobilization and Demobilization (3% Construction) } LS 2394 2,39
5. iExisting Pond BB-E-1 Dewatering Pamp Staton (10 ¢fs Capacity)
i, {Pump Station Hij CI'S 50,000 50000
d. |Maobilization and Demobilization (5% Construetson) } 1.8 25,000 25.000
Subotaf 3,142,598
Construction Congingency @i 25% 785650
I:ngineering/Design &b 8% 251408
Construction Management and Administration @ 12% 377012
Subitotal Constraction 4,556,767
Land Acquisition 29 40 AC 15,0004 441,000
TOTAL 4,967,767
Noles:

*Final sizing of this channel to be determined upon completion of Sacramento River Levee Failure Analysis.
**This amount provided by Ponticello Enterprises.
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TABLE 18
CITY OF COLUSA

DRAINAGE MASTER PLAN
ALTERNATIVE WI1A - WESTERN SHED

OPINION OF PROBABLE COST Page 1 of 2
Item Quantity tinit Linit Cost, S Cost, §
1. [Detemtion Basin DR-W -1 Located Off-site {North of Highway 20/43)
@ 1Sie Clearing 15 AC 385 5,775
b FButk Excavation 180.613 CY 4.52 816,373
c. [Structural Back (il and Compaction 0 Y 3.52 0
d _{Grouted Riprap 0 CY 108.87 0
¢. Hiprap, Random Broken Stone 0 Y 57 84 &
. [Maintenance Road Around Perimeter, 13 Wide 5,489 SY 5.06 2774
o [Mebilization and Demobilization (3% Construction) 1 LS 42496 42,496
2 {Convevance Channel CH-W -1 Along Lurline Ave.
a [Site Clearing 1.8 AC 383 693
. |Buik Iixcavation 9 208 CY 4.52 41,620
¢. |Structursl Backfih and Compaction [y Y 1.52 0
d_[Grouted Riprap 0 Y 108.87 0
g, [Riprap. Random Broken Stone ] Y 57.84 0
[ [Maintenance Road (15 Wide) 3315 Sy 5.06 16,774
2. |Mobilization and Demobiiization (5% Construction) i LS 2454 2954
3. [Convevance Channel CH-W -2 Aleng Western Boundary (MeCov Road)
a. {Site Clearing i3 AC 385 S¢1
b. {Bulk Excavation 5,403 CY 4.52 20213
¢ {Stroctural Backfill and Compaciion 0 CY 152 O
4. JGrouted Riprap 1] Y 108 87 ¢]
¢ Riprap, Random Broken Stone 0 Y 57.84 0
. {Maintenance Road (15 Wide) 2327 3y 5.06 11,775
g, IMobilization and Demobilization (3% Construction) 1 L5 2074 2074
4 {Convevance Chaonel CH-W1-3 Along Western Bonndary (MeCoyv/Wilson Ave)
a. |Site Clearing 81 AC 388 119
b [Bulk Excavation 48,750 CY 4.52 220.356
¢ |Structural Backfil and Compactien 0 Ly 1.52 0
d. |Grouwted Riprap 0 CY 108 87
¢ |Riprap, Random Breken Stonie Q Yy 5784 0
. |Maintenance Road (15 Wide) 9,730 5Y 5.06 49333
a_ {Mobilization and Demobilization (5% Construclion} 1 [ 11,640 13,640
5. [Conveyance Channel C11-W -4 Towards Off-site Pond {North of 1Hwy-20)
. ISite Clearing 46 AL 383 1771
b iBulk Fxcavation 28491 CY 4.52 128.779
¢. iStructural Backfill and Compaciion 0 Cy 1.52 4
d. [Grouted Riprap 0 CY 108.87
¢. [Riprap. Random Broken Stone 0 cY 37 84 it
{. [Maintenance Road {15 Wide) 5,128 SY 5.06 25,048
g. |Mobilization and Demobibzation (3% Construction) | LS 7.825 1.825
6. |Culverts Across CH-W -1 & 2 (40 Wide By 251}
A |Structaral Excavation 574 CY 24 39 13,998
b, |Structural Backfill and Comypaction 0 CY 1.52 G
¢, [Spread and Compact Excess Farthwork On-site 0 CY 075 ¢
d. [Access Road 75" Long |5 Wide 058 S5Y 5.06 4,849
¢, |Cap One Pipe with Concrete on Lither End } CY 24.39 (i
I, |6fi-inch RCP 50 IE 19500 G.750
g [Dowatecing i 1.8 30.000 30,000,
h. |Mobilization and Demobilization (5% Coostruction) 1 1.8 2.930 2,930,
. JAdditional 10 Culverts of Same Size 10 LS 51,527 Gl5273
7. [Culverts Across CH-W1-3 & 4 {60 Wide By 257
a. {Structural Excavation 850 CY 2439 20,729
b. {8tructural Backfiil and Compaction Y CY 1.52 0
¢. ISpread and Compact Fxcess Earthwork On-site G CY 6.73 0
d. JAccess Road 73" Long 15 Wide 058 SY 5.006 4 849
e. [Cap One Pipe with Concrete on Erther £nd 0 CY 24.39 0
{ 60" RCP 100 LI 195.00 19500
o. |Dewatering 1 1.5 30,000 30,000,
h. [Mobilization and Demobilization (5% Constroction) 1 LS 3.754 3,754
i |Addilional 0 Culverts of Smine Siure 6 L5 78,832 472.993
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TABLE 18

CITY QF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE WIA - WESTERN SHED

OPINION OF PROBABLE COST Page 2 of 2
Item Quantity Unit Unit Cost, § Cost, S
§. |Stomm Drains for Faslern Shed Alicrnative ETA
3. §307 Diameter RCP 2,120 LE 85,00 180,200
b 133" Diameier RCP Y] LE G5.00 ]
c. [36" Diameter RCP 2,625 15 100.00 262,500
d. §39" Dinmneter RCP ( LE 11300 ]
¢ 42" Diameter RCP 3330 L 120.00 399.600
{ |48 Diameter RCP 550 LF 140.00 77.0(0)
g [54" Diameter RCP 4 L 175.00 0
h. (60" Diameter RCP 0 LY 195 00 1]
i [66" Diameter RCP 4 L 215.00 1]
] 172" Diameler RCP LE 235.00 {
k. {78" Diameter RCP G L¥ 300.00 ]
1. 184" Diameter RCP 0 LE 35000 0
m.{90" Diamcier RCP & 1LF 400.00 0
n. {Manhole - Laree Diameler 6 LS 14,000.00 60,000
o EMixing Vauli & .S 25.000.00 {)
9. [Preposed Bernm Along the Southern Boundary
#. [Sile Clearing 155 AC 385 3.5908
b. [Fill Earthwork from Cxcavated Detention Pond DB-E1-4 17.500 CY 0.75 118,123
¢. [Retraclable Hishway Flood Barrier | .S 100,000 100 000
d [Inspection Trench Excavation 17.500 CY 4.52 79,100
¢ [Inspection Trencl recompaction 17,500 CY 675 118,125
. |[FEMA Ceruification 1 1.8
o |Mobilization and Demaobilization (5% Construction) 1 LS 21.060 21,066
10. | Exterior Channel Adjacent te the Propesed B3erm™®
a. |Site Clearing, 13.5 AC 385 5.968
b, |Bulk Excavation 17,500 CY 4 52 79.100
c. |Structural Backlili and Compaction 0 CY 1.52 0
4. {Grooted Riprap 0 cY 108.87
¢. {Riprap, Random Broken Stone 0 cy 37.84 0
[ {Maintenance Road (15 Widg) 4] 5Y 306 6]
¢ [Mobslization and Demobiiization (3% Consteuction) i 18 4,253 4,253
1) {Proposed Emergency Pump Station (262 cls)
a. [Pump Station 202 CIS 25,000 5,030,000
b [Mobilization and Demobilezation (5% Censtruction) 1 1S 252,500 252500
Subtotal 9490916
Construction Contingency @i 25% 3372729
tngincering/Desigm g 8% 159273
Construction Management and Adnvmstration & 12% 1.138,910
Subtotal Censiraction 13,761,828
Land Acquisition 61 80 AC 15,0005 627,000
TOTAL 14,088,828
Notes:

*Final sizing of this channet to be determined upon completion of Sacramente River Levee Failure Analysis.
**This amount provided by Ponticello Enterprises.
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TABLE 19

CITY OF COLUSA DRAINAGE MASTER PLAN

ALTERNATIVE W1B - WESTERN SHED
OPINION OF PROBABLE COST

Page 10of 2
ftem Quantity Unit Unit Cost, § Cost,
1. {Detention Basin DB-W1-1 Located Off-site {Norih of Highway 20453
a. |Sie Clearing 18 AC 385 6,930
b. |Bulk Excavation 236,864 CY 4.52 1,070,623
¢. [Structural Backfifl and Compaction 0 CY 1.52 ()
d, |Grouted Riprap 1] CY 108.87 (]
¢, [Riprap, Randem Broken Stone 0 CY 57.84 0
£ [Maintenance Road Around Perimeter, 15" Wide 6,003 5Y 5.06 30,376
o [Mobilization and Demobitization (3% Cons{ruclion) ! LS 55,396 35,396
2. [Convevance Channel CH-W1-1 Along Lurdine Ave.
a. {Site Clearing 1.8 AC 385 693
b. |Bulk Excavation 9,208 CY 4.52 41.620
¢. |Structurat Backfill and Compaction Y CY 1.52 {
d. {Greuted Riprap 4] Y 108.87 i}
¢. {Riprap, Random Broken Stone 0 CY 57.84 0
f. |Muintenance Road (15 Wide) 3.315 Sy 5.06 16,774
. [Mobilization and Demobilization (3% Construction) | LS 2.954 2.054
3. [Conveyance Channel CH-W1-2 Along Western Bonndary (McCoy Read)
o ISite Clearing 1.3 AC 385 501
b. EBulk Excavation 6,463 CY 4.52 26213
c. IStructural Backfil and Compaction 0 Y 1.52 0
d. {Grouted Riprap 0 Cy 108.87 0
e, {Riprap, Random Broken Stone 0 CY 5184 {
f. |Maintenance Read (15' Wide) 2,327 SY 5.06 11,775
2. |Mobilization and Demebilization (5% Constraction} 1 1.8 2,074 2.074
4. {Conveyance Cliannel CH-W1-3 Along Western Boundary (Melov/Wilson Ave)
a. |Site Clearing 8.1 AC 385 3.119
b. |Bulk Excavation 48,750 CY 4.52 2203508
¢. [Swuctural Backliil and Compaction 0 CY 1,52 0
d. |Grouted Riprap 0 cY i08.87
¢. [Riprap, Random Broken Stonc 0 CY 57.84 0
1. ihdainignance Road {15 Wide) 9,750 SY 5.06 46,335
o. {Mobilization and Demobitization (5% Construction) 1 1.5 13.640 13,640/
5. |Conveyance Channel CH-W 1-4 Towards Off-site Pond (North of Hwy-20)
a. |Site Clearing 4.6 AL 385 1,771
b. [Bulk Excavation 28.491 CY 4.52 128,779
¢ |Structural Backfill and Compaction 4 CY 1.52 0
¢. |Gronted Riprap 0 CY 108.87
<. {Riprap. Random Broken Stone 0 CY 57.84 0
f, {Maintenance Road (15 Wide} 5128 SY 5.06 25,948
o |Mobilization and Demobilization (5% Conslruction) 1 15 7.825 7.825
6. [Convevance Channgl CH-W1-5 from Central Shed
i fSite Clearing 1.2 AC 385 462
I, EBuik Excavation 4.627 CY 4.52 20914
c. {Suctural Backfill and Compaclion 0 CY 1.52 0
d. {Grouted Riprap 0 CY 108.87
¢. JRiprap, Random Broken Stong 0 CY S57.84 0
f. [Mainienance Road {15 Wide) 2,892 SY 5006 14 634
#. [Mobilization and Demebilization (3% Constraction} | 1.8 1,800 1,800
7. {Convevance Channel CH-W 1-6 from Central Shed Towards [Hwy-20
a. |Site Clearing il AC 385 424
b. |Bulk Excavation 6,306 CY 4.52 28,503
¢. [Structural Backfill and Compaction 0 CYy 1.52 Y
d. |Grouted Riprap 0 CY 108,87
e, [Riprap, randon: broken stone 0 CY 57.84 0
{ IMamtenance Road {13 Wide) 1622 SY 5.06 8,207
2. {Mobilization and Demobilization (5% Consiruction) 1 LS 1,857 1,857
8. |Conveyance Choanel CH-W1-7 north of Hwy-20
a. |Site Clearing 4.3 AC 385 3,656
b. [P3ulk Excavation 24,351 CY 4.52 110,067
¢. {Strictural Backfidl and Compaction 0 CY 1.52 0
4. |Grouted Riprap 0 Y 108.87
e. [Riprap, Random Broken Stone 0 Y 37.84 G
. [Maintenance Road (15 Wide) 6,262 5Y 5.06 31,686
2. |Maobilization and Demobilization (3% Construction) 1 LS 7170 717G
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TABLE 19

CITY OF COLUSA DRAINAGE MASTER PLAN
ALTERNATIVE WiB - WESTERN SHED

OPINION OF PROBABLE COST

Page 2 of 2
{tem Quantity Unit Litit Cost, $ Cost, §
9. {Culverts Across CH-W1-1 & 2 (40" Wide By 257
a. [Structural Pxcavation 574 CY 24.39 13,998
b. [Structural Back{ill and Compaction 0 Ly 1.52 0
¢. |Spread and Compact Excess Barthwork On-site 0 CY 6.75 0
d. [Access Read 75" Long 15" Wide 958 SY 5.06 4,349
¢. §Cap One Pipe with Coscrete on Either End 0 cy 24.39 0
{. 60" RCP 50 LE 195.00 0,750
g. (Dewatering 1 LS 30,000 31.000
h. [Mobilization and Demobilization (5% Constraction} 1 1.5 2,930 2,930
i, |Additional 10 Culverls of Same Size 1G .S 61,527 615273
10.{Culverts Across CH-W1-3 & 4 (60" Wide By 25"}
A |Structural Excavation 850 Y 24.39 20.729
b. [Structural Backfill and Compaction Q CY 1.52 0
c. [Spread and Compact £xcess Earthwork On-site 0 CY 6.75 0
d. FAccess Road 75' Long |5 Wide 958 SY 5.06 4,849
e. FCap One Pipe with Concrele on Either End 0 CY 24.39 0
f. 60" RCP 100 LF 193.00 19,500
2. {Dewatering | .S 30,000 30,000
h. [Mobilization and Demobilization {5% Construction} 1 .S 3,754 3,754
i, [Additional 6 Culverts of Same Size G 1.8 78,832 472993
11.18torm Drains for Castern Shed Alternative 1A
4. 130" Diameter RCP 2,120 LY §5.00 186,200
b, |33" Diameter RCTP { LI 95.00 0
. |36" Diameter RCP? 2,005 LI 100.00 262,500
d. (39" Diameter RCP 0 LT 110.00 0
¢ (42" Diameter RCP 3.330 1.F 120.00 399,600
{. {48" Diameter RCP 550 LEF 140,00 77.000
2. 154" Diameter RCP ¢ LI 175.00 0
h. 60" Diameter RCP 4 LF 195.00 0
i. 166" Diameter RCP 4 1L¥ 2i5.00 ()
3. 172" Diameter RCP 0 L¥ 235.00 0
k. |78" Diameter RCP 0 LI 300.00 (
1 |84" Djamcter RCP ] LY 35000 4]
m.|90" Digmeler RCP 0 LF 400.00 0
1. [Manhols - lacee diameter 7 15 10.000.00 70,000
o, [Mixing Vault 0 L8 25,000.00 0
12.[Proposed Berm Alosy the Southern Boundary
a. {Site Clearine 15.5 AC 385 5.968
Fiil Farthwork from Lxcavaied Detention Posd DI3-151-4 17.500 CY 6.75 118,125
c. |Retractable Highway Flood Barrier | LS 106,000 100,000
d_lnspection Trepch Excavation 17.500 CY 4.52 79,100
¢. {Inspection Trench recompaction 17,560 CY 6.75 138125
I, {FEMA Certification 1 LS
¢ |Mobilization and Demobilization (3% Construction) 1 LS 21,066 21,066
13, {Exterior Channel adjacent to the Proposed Berm®
a. [Site Clearing 15.5 AC 385 5,968
I, §Bulk Excavation 17,500 cy 4.52 79,100
c. {Structural Back(il) and Compaction 0 Y 1.52 0
d. {Grouwted Riprap 4 CY 108.87
¢, |Riprap, Random Broken Stone 0 CcY 57.84 0
f. |Maintenance Read (15' Wide) 0 SY 5.06 4
v |Mobilization and Demebilization (5% Consiruction) | 1.S 4.353 4,253
14, |Proposed Emerzency Pump Station {280 cfs}
o, |Pump Station 280 CFS 25,000 7.000,000
b [Mobilization and Damsobilization (5% Construciion) i 1.5 350,000 350,000
Subiotal 12,046,703
Cons{ruction Contingency @ 25% 3,011,67¢
Engincering/Design 0 8% 963,736
Constructon Management and Administration @ 12% 1,445,004
Sulbtotal Construction 17.467,719
I.and Acquisition T1.40 AC 15,000%* 1,071,000
TOTAL 18,538,719
Motes:

“Final sizing of this channel to be determined upon completion of Sacramento River Levee Failure Analysis.

**This amount provided hy Penticello Enterprises.
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TABLE 20

CITY OF COLUSA
DRAINAGE MASTER PLAN
ALTERNATIVE W2 - WESTERN SHED

OPINION OF PROBABLE COST Page 10f2
Hem Quantity Unil Unit Cost, § Cost, S
1 [Detention Basin DI3-W2-1 1ocated North of Luriin Avenoe
o |Site Clearing 5 AC 385 1,925
b, |Bulk Excavation G6.926 CY 4.52 302,508
¢ {Siuctural Backfill and Cempaclion 4 Y .52 90
d_{Grouted Raprap 4 CY 104.87 {)
e. {Riprap, Random Broken Stone 224 CY 57.84 12,961
. iMaintenance Road Around Perimeter, 15 Wide 3211 SY 5.06 16,249
o ESide Weir Inlet 1 1.5 25,000 23,000
h. [Mobilization and Demobilization (3% Construction) 1 1.5 17,932 17,932
2 {Detention Basin DB-W2-2 Located Between McCoy and Ranch Road
o |Site Clearing 4.0 AC 385 1,540
b, [Buik Excavation 514012 CY 4,52 230,573
¢ |Strugtural Backiill and Compaction 0 CYy 1 52 0
d. |Grouted Riprap 0 CY 108.87 )
¢ [Riprap, Random Broken Stone 202 CY 57.84 11694
. |Maintenance Road Around Penmeter, 15 Wide 2883 SY 5.006 14 587
g {Side Weir Inlet i 1.5 23.000 25,000
k., {Mokitization and Demobilization (5% Censtruetion) i 1.5 14,170 14,170
3. iDutention Basin DB-W2-3 Located North of Lurlin Avenac
a |Site Clearing 8.0 AC 385 3 080
. fBulk LExcavation 117,328 CY 4.52 531.227
¢. |Structural Backfiil and Compaction Y cy 1.32 0
d. |Growted Roprap 0 CY 108,87 0
¢, |Riprap. Random Broken Stone 1099 cy 57 84 63.593
{ {Maintenance Road Around Perimeter. 15 Wide 4,035 SY 5.06 20420
g, {Side Weir Inlet ! 1S 25.000 25000
. IMobilization and Demobilization (5% Construction) | LS 32,166 32166
4, {Convevance Chonnel CH-W 1-1 Aleng Lurline Ave.
a. pSie Cleating 1.8 AC 385 093
b. [Bulh Fixcavation 9.208 CY 4.52 41,620
. |Structural Backfill and Compaction ] CY .52 4
d. [Grouted Riprap 4 CY 108.87 ()
¢ |Riprap, Random Broken $ione { Y 3784 0
I |Maimienance Road (15 Wide) 3315 5Y 5.06 16,774
¢ |Mobilization and Demolilization {3% Construcbon) 1 LS 2.954 2.954
5_iConveyance Channel CH-WI-2 Along Western Boundary (MeCov Road)
a. (Site Clearing 13 AC 385 S0
b, |Bulk Excavation 6,463 CY 4.52 29213
. |Structaral BackOiil and Compaction (¥ CY 1.52 ¢
d. |Growed Riprap 0} Y 10887 0}
¢. |Riprap, Random Broken Stone ¢ CY 57.84 0
§. IMaintenasnee Road (35" Wide) 227 SY 5.06 1L7s
2. IMobilization and Demobilization (3% Construction) LS 2074 2074
6. {Convevance Chaanel CEH-W -3 Along Wesien Boundimy (MeCoy/Wilson Ave)
2 fSile Clearing 8.1 AL 385 3.119
L. tBalk Excavation 48,750 CY 4.52 220.350
¢. |Structeral Backfill and Compaction 0 CY ] 52 ()
d. [Grouted Riprap 0 (94 108,87
¢ |Reprap, Random Broken Stone 0 CY 57.84 0
I |Maintenance Road ()5 Wide) 9.750 5Y 3500 49,335
o |Mobilization and Domobilization (5% Construction) i [.5 13,040 13,640
7. {Conveyance Channel CH-W1-4 Towards Off-sile Pond (Norsh of Flwy-20)
a_ {Sie Clearimg 4.6 AC 385 1.771
b. {Bulk Excavation 28 491 AC 4.52 128,779
¢. [Strectural Back(ili and Compaction 0 CY .52 a
d. |Growted Riprap 0 CY 108 .87
e. |Riprap, Random Broken Stone 0 CcY 57.84 U
{ |Mainienance Road (15 Wide) 5,128 SY 5.06 25,048
2. {Mobilization and Demobilization (5% Construcion} 1 LS 7.825 7,825
8. [Culverls Agross CH-W -1 & 2 (<0 Wide By 25)
a. Structural Excavalion 574 Y 24.39 13,998
b. fStructural Backfill and Compaction 0 CY 1.52 0
¢ |Spread and Compact Excess Barthwark On-sile 0 cy 675 0
4. |Access Road 75 Long 15" Wide 958 5Y 5.06 4., 819
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TABLE 20
CITY OF COLUSA

DRAINAGE MASTER PLAN
ALTERNATIVE W2 - WESTERN SHED

OPINION OF PROBABLE COST Page 2 of 2
Item Quantity Unit tinit Cost, § Cnst, 8
¢ {Cap One Pipe with Concreie on Lither Ind 0 Y 2439 i
I 160" RCP 0 Ly 19500 9,750
v [Dewatering | 1.8 30,000 30,000
h. [Mobilization and Demobilizauon (5% Coustruction) 1 LS 2,930 2.930)
1. {Aadditional 1) Cubverts of Same Size 10 1.8 61.527 615,273
9. [Culverts Across CH-W1-3 & 4 (60" Wide By 259
@ |Siraciural Excavation 850 Cy 24.39 20,724
b {Structural Back{ill and Compaction G CY 1 52 0
¢ {Spread and Compact Exeess Farthwork (n-site G CY .75 0
d JAccess Road 75" Lorg 15' Wide 958 5Y 5.06 4,849
c. [Cap One Pipe with Congrete on Either ind 0 CY 1439 0
f fo0" RCP 100 LI 195.00 19,500
2. [Dewalering | .8 30,000 30,0001
h. [Mobitization and Demobilization {5% Construction} 1 1.8 3.754 3,754
i |Additional 6 Culverts of Same Size 6 LS 78.832 472,993
10. |Storm Drains for Eastern Shed Alternative 1514
. |30" Diameter RCP 2120 LI 85.00 180,200
b. {33" Diameier RCP 0 LF 95.00 )
¢ |30" Diameter RCP 2.625 L¥ 100.00 262,500
d. {39" Diameter RCP 0 LF 110.00 0)
¢ 142" Diameter RC? 6,330 LF 120.00 759.600
I [48" Diameter RCP 3330 1.F 140100 466,200
v |54" Diameter RCP Y LE 175.00 O
I 60" Dhameter RCP 0 L¥ F05.00 0
i [66" Diameter RCI 0 117 215,00 Q
J. 172" Diameter RCE ] 1.¥ 235.00 ¥
L {78" Drameter RCP 0 LK 300.00 it
1. 184" Dhameter RCP 0 LT 350,00 ()
m. E90" Diameter RCP { 1Y 40000 0]
n. tdanhole - Large Diameter 13 LS 10,000.00) 130,000
o fMixing Vaull { 1.5 25.000.00 0
11 {Proposed Benn Along the Southern Boundary
. |Site Clearing 135 AC 385 5,968
b, [Fill Earthwork from lixcavated Detention Pond DB-11-4 17,500 Y 675 118,125
<. |{Retractable Highway Flond Barrier 1 1.5 100,000 100,000
4 {Inspection French Excavation 17,500 CY 4.52 79,100
¢, [nspection Trench Recompaction 17,500 CY 6.75 118,125
1. {FEMA Cerulication 1 1.5
g, [Mobilization and Demobilization (3% Construgtion) | 1.5 21,066 21.066
12 tixterior Channel Adjacent (o the Proposed Berm®
a._]Site Clearing 155 AC 385 5,908
b {Bulk Excavation 17.500 CY 452 791
¢. {Structural Backfill and Compaction 0 Y 152 i
d. 1Grouted Riprap 0 CY 108.87
£. HRiprap, Random Broken Stone 0 cy 3784 ]
{ [Maintenance Road (15 Widce) 0 SY 3016 0]
o [Maobilization and Demobilization (5% Construction) H 1.5 4,253 4.253
13 {Proposed Emergency Pump Station (202 ¢fs)
i |Pump Station 202 CES 25 000 5,050,000
b |Mobihization and Demobitization (3% Consiruction) i 1.5 252,500 252 500
Subtotal 10,767,321
Construction Comtingency @ 25% 2.691.830
Engineering/Design @ 8% 861,386
Construction Management and Adminisiration & 12% 1,292,078
Sulitotal Construction 15.612.615
Land Acguisition 63 80{ AC 15,000%% 957,000
TOTAL 16,569,615
Notes:

*Final sizing of this channel 1o be determined upon completion of Sacramento River Levee Failure Analysis.

**This amount provided by Ponticelio Enterprises.
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DRAINAGE SHED MAP - DEVELOPED CONDITION

CITY OF COLUSA DRAINAGE MASTER PLAN

CITY OF COLUBA CALIFORNIA
JUNE 2009
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EASTERN SHED - EXISTING FLOODING SOLUTIONS

CITY OF COLUSA DRAINAGE MASTER PLAN

CITY OF COLUBA
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ALTERNATIVE E1A - EASTERN SHED

CITY OF COLUSA DRAINAGE MASTER PLAN

CITY OF COLUBA CALIFORNIA
JUNE 2009
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CITY OF COLUSA DRAINAGE MASTER PLAN

ALTERNATIVE EB - EASTERN SHED

CITY OF COLUBA CALIFORNIA
JUNE 2009
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ALTERNATIVE E2A - EASTERN SHED

CITY OF COLUSA DRAINAGE MASTER PLAN

CITY OF COLUBA

JUNE 2009
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ALTERNATIVE E2B - EASTERN SHED
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