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1.0 Alternative Construction Cost Estimates

This appendix accounts for the development of five, comparable alternative
construction cost estimates. These estimates have all been developed using the
Micro-Computer Aided Cost Estimating System (MCACES) software in order to
develop detailed unit prices. The estimates have been prepared by various
estimators and all estimating assumptions are discussed in detail in subsequent
sections of this appendix.

1.1 General

This project is located on the Yellowstone River approximately 17 miles northeast
of Glendive, Montana. There is currently an Intake Diversion Dam and Diversion
Headworks that provides water for the Lower Yellowstone Irrigation Project’s
(LYIP) main canal. This canal diverts water on the north side of the river and
continues for approximately 71.6 miles delivering water primarily for agricultural
use.

The existing diversion dam is presumed to be a complete barrier to the
endangered pallid sturgeon, due to the increased turbulence and velocities
associated with the rock that forms the dam and the boulder field found
immediately downstream of the dam. Monitoring of the pallid sturgeon has
indicated that they are unable to move upstream beyond the existing intake dam.

Each of the five proposed action alternatives aim to improve fish passage for the
endangered pallid sturgeon and other native fish as well as reduce entrainment of
fish into the LYIP main canal. Each of the construction alternatives would
contribute to recovery of the pallid sturgeon by increasing access to an additional
165 miles of habitat along the Yellowstone River for migration, spawning and
development.

1.2 Purpose
The purpose of this work is to develop total project cost estimates — consistent
with the conceptual level designs - for the five construction alternatives.

1.3 Design Alternatives
The project includes five action alternatives and the no action plan. As noted,
each of the action alternatives are designed to provide improved fish passage

through and/or around the existing Intake Diversion Dam location. The following
is a brief description of the alternatives. Subsequent sections of this appendix will
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discuss in greater detail the construction elements and assumptions for each
alternative.

No Action — This alternative does not assume any new construction
would be completed. The existing Intake Diversion Dam would remain
in place without any modifications.

Rock Ramp — This alternative would replace the existing rock and
timber crib structure of the existing intake diversion dam with a concrete
weir and a shallow-sloped, un-grouted boulder and cobble rock ramp.

Bypass Channel - This alternative would construct a new bypass
channel on Joe’s Island, south of the existing Intake Diversion Dam.
This alternative would also include replacing the Intake Diversion Dam
with a concrete weir.

Modified Side Channel — This alternative would create a fish bypass
channel using the existing ‘high flow channel’ that runs south of the
existing Intake Diversion Dam. The existing channel would be modified
to allow for more frequent flows to pass through. The existing Intake
Diversion Dam would remain in place.

Multiple Pump - This alternative would remove the existing Intake
Diversion Dam and construct five pump stations on the Yellowstone
River to deliver water to the Lower Yellowstone Irrigation Project main
canal. The pump stations would be designed to provide the same amount
of water as is currently being diverted by the dam.

Multiple Pumps with Conservation Measures - This alternative would
include several new construction components that would allow for the
removal of the existing Intake Diversion Dam along with conservation
measures to lessen the water required to be diverted. These construction
components include implementation of water conservation measures,
shallow ground water pumping, gravity diversions and use of wind
energy to offset pumping costs. The conservation measures would
consist of installing new check structures, flow measuring devices,
modifying existing laterals to pipes, center pivot sprinkler installation,
lining the main canal, control over checking and groundwater pumping.

1.4 Alternative Design Levels

Two of the proposed alternatives have been initially designed and estimated by
the Omaha District prior to this current study. These alternatives include the Rock
Ramp and Bypass Channel. The Rock Ramp alternative has been designed to a
conceptual level while the Bypass Channel has previously been designed and
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estimated to the 100% design level. Thus the Bypass Channel has much more
certainty and has far less chance of future changes, if any.

The remaining three expanded alternatives have been designed only to a
conceptual level. These alternatives still have many investigations outstanding
that could change many of the assumptions used in both the designs and
estimates. Moving into future design phases with any of these alternatives would
allow for development of more integrated hydraulic, geotechnical and other
technical studies such that many assumptions here within would be modified as
necessary.

1.5 Estimates for Comparison Purposes

Given that some of the estimates have been previously completed and/or designed
to different levels of detail, each of the five proposed alternative estimates have
been newly developed or updated in order for the total project costs to be
comparable. These modifications include the updating of price levels based on
USACE Civil Works escalation factors, modifying contingencies to reflect
associated risks at the estimates’ current design levels, and attempting to maintain
similar assumptions across all five alternatives. The following sections discuss
each of these items in more detail as they relate to each of the five alternatives.
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2.0 Initial Alternatives

This section discusses the changes made to the cost estimates of the two initial
alternatives such that they would be comparable with three newly proposed
alternatives. The two previously estimated alternatives, Rock Ramp and Bypass
Channel, were developed by USACE, Omaha District (NWO). For this current
study, the primary modifications to these two estimates is to escalate the total
costs per the Civil Works Construction Cost Index System (CWCCIS) found in
EM 1110-2-1304, and to incorporate an updated abbreviated risk analysis
contingency mark-up. The following section is a discussion of these two
alternatives and the assumptions made to complete the necessary price level
updates for inclusion into a Total Project Cost Summary (TPCS).

2.1 Detailed Alternative Descriptions

2.1.1 Rock Ramp

The Rock Ramp alternative would replace the existing rock and timber crib
structure at the Intake Diversion Dam with a concrete weir and a shallow-sloped,
un-grouted boulder and cobble rock ramp. The rock ramp would be designed to
mimic natural river function and would have reduced velocities and turbulence so
that migrating fish could pass over the dam, thereby improving fish passage and
contributing to ecosystem restoration.

The replacement concrete weir would approximately 40 feet upstream of the
existing weir, and would create sufficient water height to divert 1,374 cfs into the
main canal. The cast-in-place reinforced concrete weir would replace the existing
timber and rock-filled dam and would provide long-term durability that is lacking
in the current structure. The weir crest would vary in elevation, including at least
one low-flow channel for fish passage. The historic headworks would be
preserved in placed and would serve as a weir abutment on the north bank, while
a concrete abutment would be constructed on the south bank. The downstream
side of the weir would tie directly into the rock ramp to provide a seamless
transition and unimpeded fish passage.

The rock ramp would be constructed downstream of the replacement weir by
placing rock and fill material in the river channel to shape the ramp, followed by
placement of rock riprap. The new ramp would be constructed over the site of the
existing Intake Diversion Dam, preserving most of the historic dam in place. The
new ramp would include at least one low flow channel in conjunction with the
low flow channel on the weir crest. The rocks in the ramp would be sized to
withstand high flows and ice jams and would range from 1 — 4 feet in diameter.
The rock would be purchased from commercial quarries in either Wyoming or
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Minnesota and likely delivered by train to Glendive before being trucked to the
project site.

Staging and rock stockpile areas would be located downstream of the headworks
and another construction zone would be located on the Joe’s Island side of the
dam. Haul roads and a temporary crossing over the main canal would need to be
constructed to prevent damage to the existing county bridge.

2.1.2 Bypass Channel

The Bypass Channel alternative would construct a bypass channel on Joe’s Island
from the inlet of the existing high flow chute to just downstream of the existing
dam and rubble field. It would also replace the existing Intake Diversion Dam
with a concrete weir. The placement of the bypass channel is thought to allow fish
better access to the channel and increase their abilities to migrate upstream of the
intake dam.

The bypass channel would be designed to divert approximately 13-15% of total
Yellowstone River flows. Significant quantities of excavation would be required
to create the channel. The excavated material is assumed to be disposed of all
within Joe’s Island, and therefore no material would be required to be hauled off-
site. Sheet pile cofferdams would be required to complete the channel
construction. Two vertical control structures would be constructed within the
bypass channel. These structures would consist of riprap and would give the
appearance of a seamless channel invert while providing stability during extreme
events. The bypass channel would also require stone placement for bank
protection and on the channel bed to minimize the risk of erosion. The riprap for
the bank protection would be purchased from acceptable quarries and transported
to the project site, while the bedding stone is assumed to be screened from the
excavation of the bypass channel.

The concrete weir would be constructed approximately 40 feet upstream of the
existing dam. The new weir would provide adequate water surface elevations for
splitting the river flow into the new bypass channel and also ensuring delivery of
irrigation water. The weir would consist of a cantilevered structural wall created
by a deep foundation of either driven piles or drilled shafts with a concrete cap.
Fill would be placed between the new weir and the existing rock weir, and the
new crest would contain at least one low-flow channel for fish passage.
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2.2 Basis of Estimates

2.2.1 Rock Ramp

The MCACES construction cost estimate was completed by the NWO during
previous alternatives analysis for this project. The MCACES estimate provided by
the NWO for use in this current study was completed in April 2011. For inclusion
in the economic analysis, the estimate has been escalated to a current pricing date
of April 2016. The Civil Works Construction Cost Index System (CWCCIS)
escalation factors were used in the escalation of the construction costs. The
CWCCIS factors calculate to an approximate 8.25% increase to each feature
account. The original MCACES costs along with the escalation factors and
current total costs are provided in Table 2.1.

Table 2.1 Rock Ramp Escalation Factors and Cost Updates

Feature | Item Description from Original Cz\;ggrls Cz\;ggrls Current

Account | MCACES Costs (3Q11) (3011) (3016) Costs

06 Coffer Dam $3,850,361 740.70 801.79 $4,167,924

06 Rock Ramp $42,351,677 740.70 801.79 $45,844,675

06 Remaining Site Work $939,069 740.70 801.79 $1,016,520

15 Concrete Crest Structure $8,268,256 740.70 801.79 $8,950,189
Total Construction Cost: | $59,979,308
Total Escalation Percent: 8.25%

2.2.2 Bypass Channel

A MCACES construction cost estimate developed in accordance with final design
plans has been developed by NWO. However, this estimate was set up in
accordance with the bid schedule, and therefore did not include sorting into
CWCCIS feature accounts. Therefore it was decided that the 90% estimate, which
still contained costs sorted into feature accounts, would be used for the purposes
of completing the analysis for this study.

This 90% MCACES construction cost estimate was prepared in February 2015 by
NWO. For inclusion in the current economic analysis, the estimate has been
escalated to a current pricing date of April 2016. The CWCCIS escalation factors
were used in the escalation of the construction costs. The CWCCIS factors
calculate to an approximate 1.93% increase on total construction costs. The
original MCACES costs along with the escalation factors and current total costs
are provided in Table 2.2.
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Table 2.2 Bypass Channel Escalation Factors and Cost Updates

Feature | Item Description from Original Cz\;gg,ls Cz\;gg,ls Current

Account | MCACES Costs (2Q15) (2Q15) (3016) Costs

09 Bypass Channel $17,707,099 845.53 861.75 $18,046,778

15 Intake Weir $12,065,928 788.66 801.79 $12,266,807

16 Bank Stabilization Rock | $18,714,085 837.55 855.31 $19,110,912
Total Construction Cost: | $49,424,497
Total Escalation Percent: 1.93%

2.3 Total Project Cost Summary (TPCS)

The escalated costs have been input into the latest version of the TPCS Excel
spreadsheet provided by the USACE, Walla Walla District. The TPCS
incorporates the projects constructions costs, project markups, and functional
costs. The escalated prices shown in the Table 2.1 and Table 2.2 have been input
into the TPCS and have been escalated to both the program year (FY17) and the
midpoint of construction per the project schedule. The TPCS spreadsheets are
provided in Attachment B.1.

2.4 Project Schedules

The durations used for the construction components are based on discussions and
schedules previously developed. These discussions and scheduling information
are from the following documents.

e Intake Diversion Dam Modification, Lower Yellowstone Project, Final EA
(2010).

e Intake Diversion Dam Modification Project, Cost Appendix, Summary of
Fish Passage Design Features (2012).

From the discussion and information within these two reports, simplified project
schedules have been developed for use in this study. The tentative project
schedules are provided in Attachment B.2 and are based on the following
assumptions:

e The Bypass Channel alternative does not include a design phase, as this
alternative has already been fully designed. Thus construction could
begin much sooner than the other alternatives.

e Assumes design phase of the Rock Ramp alternative would begin in
May of 2016.




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

e Construction would begin in May of 2016 for the Bypass Channel, and
May of 2018 for the Rock Ramp alternative.

2.5 Functional Costs

2.5.1 01 Account —Lands and Damages

There are currently no costs assumed for this account, as the NWO did not
include real estate costs in their original analysis. However, based on estimated
real estate costs developed for other alternatives in this current study, it is not
likely that real estate costs would be significant. Therefore, no costs for this
account have been added.

2.5.2 02 Account — Relocations

No relocations items were included in the original NWO estimates for either
alternative. Therefore no costs are included in either estimate for this feature
account.

2.5.3 06 Account — Fish and Wildlife Facilities

In addition to the construction costs, costs for monitoring and adaptive
management during construction have been included in the TPCS. These costs are
currently estimated at 1.0% of total construction costs.

2.5.4 30 Account — Planning, Engineering and Design (PED)

Costs for this account were estimated as percentages of construction costs for the
various feature accounts. This account covers planning, engineering and design
including; preparation of plans, specifications, and engineering during
construction. The current estimate assumes 9.0% of construction costs for this
account for the Rock Ramp alternative. This value is the same percentage used by
the NWO in previous analysis on this project.

No PED markup is included for the Bypass Channel alternative. This is due to this
alternative already having 100% design plans developed. Thus, no further PED
expenditures would be required for this alternative to proceed to construction.

2.5.5 31 Account — Construction Management (CM)

Costs for this account were estimated as percentages of construction costs of the
various feature accounts. This costs is assumed to cover construction management
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during the construction phase. The current estimate assumes 6.0% of construction
costs for this account. This value is the same percentage used by the NWO in
previous analysis on this project.

2.6 Project Markups

2.6.1 Escalation

After the MCACES construction costs for both alternatives have been escalated to
current prices (3Q16), the costs have been escalated to the program year (1Q17)
as well as to the midpoints of construction to estimate the fully funded project
cost. The appropriate escalation cost factors for each date and for each feature
account have been calculated within the Total Project Cost Summary.

2.6.2 Contingency

An Abbreviated Risk Analysis (ARA) was completed in order to develop the
contingency percent used for each alternative. The separate calculated
contingencies for construction, PED and CM were used within the TPCS for both
alternatives. The ARA documents for these alternatives are found in Attachment
B.3.

The overall project contingency for the Rock Ramp is currently 31.0% and the
overall project contingency for the Bypass Channel is 8.8%. The Bypass Channel
contingency is significantly lower due to the fact that the estimate is based on
90% design plans. Therefore, at this level of design, most risks have been
mitigated in the design, and funding streams are already in place.
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3.0 Expanded Alternatives

This section discusses the three alternatives that have recently been designed and
estimated for use in this study. Each of these three alternatives (Modified Side
Channel, Multiple Pump Stations, and Multiple Pumps with Conservation
Measures) have been designed to a conceptual level and estimated by Tetra Tech.
The following sections discuss each alternative and the assumptions used in the
development of MCACES construction cost estimates and TPCS documents such
that they are comparable to the Initial Alternatives.

3.1 Detailed Alternative Descriptions

3.1.1 Modified Side Channel

The Modified Side Channel alternative would improve fish passage by creating a
fish bypass using the existing “high flow channel.” Pallid sturgeon have been
documented to pass through the existing high flow channel in previous years.
Therefore if the existing channel is constructed to allow for additional and more
frequent flows, then it would also provide greater fish passage.

The construction required to allow for additional flow would require the creation
of approximately 6,000 feet of new channel. The new channel sections would
cutoff several existing bends and create new backwater areas. The entire high
flow channel would be lowered significantly and would require bank protection in
several areas as well as five grade control structures.

3.1.2 Multiple Pump

The Multiple Pump alternative proposes removing the Intake Diversion Dam,
using the existing headworks when there is sufficient flow in the Yellowstone
River to gravity divert the required flows, and constructing five pumping stations
along the banks of the Yellowstone River to deliver water to the Lower
Yellowstone Irrigation Project to be operated when gravity flows are insufficient.
The pumping plants would be constructed at various locations along the Lower
Yellowstone River between Intake Dam and Savage. The intakes would be
screened to minimize fish entrainment and would discharge into existing canals to
supply the irrigation districts. Because the irrigation canal system was designed
for gravity flow of water primarily from a single water source at Intake, this
alternative would require some restructuring of the Lower Yellowstone Irrigation
Project canal system to accommodate a water supply from multiple points along
the canal.

10
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The pumping stations would be designed for a total diversion capacity of 1,374
cfs when the flow in the Yellowstone River is 3,000 cfs at the upper most point of
diversion. Each of the five pumping stations would be designed for a capacity of
275 cfs. Water would be drawn from the river through a feeder canal to a fish
screen structure, located at the edge of the channel migration zone. The motors
and electrical equipment in both the fish screen structure and the pump station
would be located above the 100-year flood elevation. Fish would be screened out
and returned to the river through a fish return pipe and irrigation water would pass
through the fish screen and flow into the pumping station. Discharge pipes would
convey the irrigation water to the main irrigation canal.

3.1.3 Multiple Pumps with Conservation Measures

The Multiple Pumps with Conservation Measures alternative includes four
primary components including the implementation of water conservation
measures, pumping, gravity diversions through the existing headworks and use of
wind energy to offset pumping costs. The removal of the dam would allow
passage on the Yellowstone River, and other components would provide a
continued water source to the Lower Yellowstone Irrigation District.

The conservation measures are proposed to reduce the amount of water needed by
the project by reducing inefficiency losses in the delivery system and on the
farms. The proposed level of conservation is assumed to be completed by
installing/completing the following:

e Installation of check structures to provide water control along the canal as
a means of maintaining water levels high enough to allow match between
water needs and water diversions

e Installation of flow measuring devices on the main canal and laterals to
measure water flows in areas where there is no monitoring currently.

e Converting existing laterals from open ditches to pipes to reduce losses
from evaporation, seepage, bank vegetation consumption and spillage.

e Convert farms from flood irrigation to sprinkler irrigation to provide more
efficient water use to certain farms.

e Lining of the main canal with 3-inches of shotcrete over a geomembrane
layer to lessen losses in the canal from seepage.

e Control of over checking to avoid higher than necessary water levels. Over
checking can exacerbate the seepage losses on unlined canals.

e Installing groundwater pumps to provide water for irrigation when needed.

11
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This alternative would also require the installation of Ranney Wells to provide
water to the main canal after removal of the existing Intake Diversion Dam. The
Ranney Well pumping stations would be installed at seven sites along the
Yellowstone River and would the wells would pump water directly into the canal.
The energy needed to operate the numerous Ranney Wells is assumed to be off-
set by the construction of a wind turbine at a pre-existing wind farm. Once built,
the LYIP is assumed to obtain a banking agreement such that the energy costs to
operate the wells would be zero.

3.2 MCACES Construction Cost Estimates

The three new alternatives were estimated using MCACES 2" Generation (MII)
cost estimating software in accordance with guidance contained in ER 1110-2-
1302, Civil Works Cost Engineering.

3.3 Basis of Estimate

3.3.1 Basis of Design

The available design documents for these three alternatives can all be found in
Attachments A-1, A-2 and A-3 of the Lower Yellowstone Intake Diversion Dam
Fish Passage Project, Montana, Draft Environmental Impact Statement (EIS)
(2016). These sections of the EIS contain detailed discussions of the design
development and contain all conceptual level design drawings that were used in
the estimating process.

3.3.2 Basis of Quantities

The cost estimates are based on project quantity take-offs that have been
calculated in accordance with the attachments referenced in the EIS. A gquantity
summary and detailed quantity take-offs that correspond to the three expanded
alternative MCACES cost estimates are found in Attachment B.4.

3.4 Project Schedules

Simplified tentative project schedules have been developed for each of these three
construction alternatives. The durations for each of the alternatives have been
used in the cost estimates to determine costs for the contractor to maintain field
facilities and provide construction supervision. The simplified tentative project
schedules are presented in Attachment B.2. These schedules have been developed
with the following assumptions:

12
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Assumes design phase would begin in May of 2016

Assumes contractor would try and avoid major construction activities that
could interrupt the water supply during the irrigation season, which is
assumed to be from the middle of April through September.

Assumes crews would work 10 hours per day and 6 days per week.

3.5 Acquisition Plan

Each cost estimate currently assumes that the projects would be let out in an
unrestricted bid process and are expected to have a competitive bidding market.
Due to the size of the proposed projects, no small business contracts are assumed.
Each estimate has prime and subcontracting assumptions based on an alternative
by alternative basis. A brief discussion of the assumptions used in the estimate are

below.

Modified Side Channel — The cost estimate is based on one contract
being awarded to a prime contractor to complete the work. The estimate
currently assumes that there would be subcontractors required for
concrete, landscape and pile driving work. The prime contractor would
be responsible for all the preparatory work, and placing all associated
site work as well as overseeing the subcontractors’ efforts.

Multiple Pump Stations - The cost estimate is based on two contracts
being awarded to a prime contractor. The first contract would be let out
for the installation of all five pump stations. The prime contractor for
this is currently assumed to be able to handle all the earthwork, but is
assumed to require subcontractors for the concrete, pile driving,
electrical and pump installation work. The second contract is assumed to
be awarded to a prime contractor that would have the capabilities to
complete all aspects of the existing dam removal.

Multiple Pumps with Conservation Measures - The cost estimate is
based on six contracts being awarded to a prime contractor to complete.
These six contracts, in no particular order) would account for the
following: 1) Removal of the existing Intake Diversion Dam, 2) Lining
the main canal and converting laterals into pipes, 3) Installing check
structures and flow measuring devices, 4) Converting farms to center
pivot sprinklers, 5) Erecting a 2 megawatt wind turbine, and 6) Installing
the Ranney Wells.
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3.6 Project Construction

The following is a brief summary of the key construction elements and the
estimated construction methodology for each alternative.

3.6.1 Modified Side Channel

This alternative would require three staging areas and a gravel construction access
road installed along the north and east side of the high flow channel. The staging
areas and access roads would require the placement of gravel. A single span
access bridge would also need to be placed across the high flow channel to allow
for access to both sides of the channel. A cofferdam would then be required to
facilitate channel excavation at both the upstream and downstream tie-in
locations. The cofferdams would consist of sheet piles to reduce seepage with an
earthen embankment placed over them. The embankment would have bank
protection stone placed on the slopes.

Channel excavation would be completed to construct three bend cutoffs and to
lower and widen the existing channel. Approximately one third of the material
excavated would be used as fill that would be placed in existing bends in order to
cut those sections off. The remaining excavated material would be disposed of at
the proposed spoil area located on Joe’s Island. The disposal location would
require some sediment and erosion control measures. Lastly the newly formed
high flow channel would have bank protection installed. This bank protection
consist of a bedding layer beneath riprap.

3.6.2 Multiple Pump Stations

This alternative includes the construction of five pump stations along the
Yellowstone River. Each of the stations would require the construction of a
staging area and access roads that would be cleared, graded, and have gravel
placed. The excavation for the pump station would begin first. After the
excavation is complete the placement of the reinforced concrete floors, walls and
top slab would be completed. Upon completion of the concrete work all pump
station items including pumps, motors, piping, and steel structure would be
completed.

A feeder canal would also need to be constructed leading to the pump station. The
feeder canal would require the installation of sheet piling for dewatering purposes.
The canal area would be cleared prior to be being excavated. A steel trash rack
would be installed in the feeder canal as well.

To prevent fish from entering the irrigation pumps, a fish screen structure would
also be constructed. The fish screen would require clearing and excavation. Then
reinforced concrete foundations, floors, footings and walls would be installed.
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The fish screen steel supports, screen and deadplates would be installed next. A
return pump and pipes would be installed to return fish to the river.

After the pump stations are complete and operational, then the existing Intake
Diversion Dam would be removed. The removal of the dam would likely occur in
two phases. The initial phase would require steel sheet piles placed just upstream
of the dam and downstream of the boulder field. An earthen embankment would
be placed, in lieu of sheet piles, over the boulder field to connect the two sheet
pile walls. An earthen embankment was assumed because of the uncertain and
risk associated with attempting to drive sheet piles through the existing rock dam
and boulder field.

After construction of the initial phase cofferdam, a portion of the existing dam
and boulder field would be removed. It is assumed that the rock removed would
be hauled locally on Joe’s Island for stockpiling such that the stone could be
reused in the future. After the rock and dam removal is complete, a new sheet pile
cofferdam could be driven and the earthen embankment removed. Then the
cofferdam would be extended across the remaining portion of the dam and
boulder field to allow for the removal of the remaining section of the dam.

3.6.3 Multiple Pumps with Conservation Measures

This alternative has numerous components with some taking multiple years to
place due to the scope of the project and/or due to possible narrow work windows
that may be required to avoid impacting the irrigation season and the extreme cold
weather months. Therefore the following is more a general discussion of each of
the components and the assumptions for work required to complete that were used
in the estimate, and not necessarily a detailed sequencing of all work.

e Convert Laterals from Ditches to Pipe — This work assumes replacing
existing earthen ditches, primarily in the most downstream reaches, to
reinforced concrete pipe. Based on the existing dimensions of the laterals,
it has been assumed that the pipe sizes required would vary from 18 inches
to 72 inches. Some laterals would require far greater pipe sizes, and even
double or triple barrel piping. Thus it was assumed after 72 inches the
lateral would be lined with shotcrete with same procedures as the lining of
the main canal.

The new pipes would be placed in the existing laterals on top of a base
layer. Once the pipes are laid the pipe, and remaining area of the lateral,
would be backfilled.

e Line Main Canal — To reduce seepage losses it is proposed that the entire
main canal would be lined with shotcrete placed on top of a geomembrane
liner. Prior to placing the shotcrete, the channel would need to be filled to
approximately half the current volume due to the significant decrease in
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flows. The fill material for this is assumed to come from a borrow site
within the study region, and therefore would not be purchased. After
filling and grading the canal a geomembrane liner would be placed
beneath a 3 inch layer of fiber reinforced shotcrete.

e Check Structures — Nine new check structures are anticipated to be
constructed within the main canal. These check structures would require
earthwork prior to placing the reinforced concrete structures. The check
structures would also have hydraulic gates installed for controlling flows.
Lastly, riprap erosion protection would be placed.

e Flow Measuring Devices — Numerous flow measuring devices are
proposed to be installed at various locations throughout the study region.
There are two types of measuring devices proposed, Cipolletti weir and
Parshall flumes. These are both concrete structures and can vary in size.
Each of the measuring device types would require some earthwork along
with reinforced cast-in-place concrete.

e Convert Fields from Flood Irrigation to Sprinklers - Approximately 5,000
acres of flood irrigated farmland is assumed to be converted to sprinkler
irrigation. It is assumed that center pivot sprinklers would be installed, and
these sprinklers would require pumps for pressurization. The cost estimate
also includes costs of installing power lines to the sprinkler systems.

e Renewable Energy Resources — The estimate includes the cost to install a
2 megawatt (MW) wind turbine and a pre-existing windfarm. The
construction of the turbine is assumed to offset the cost of the Ranney
Well operations.

e Ranney Wells — The Ranney Wells are required to have test drilling and
pumping tests. Once finalized, the pumps would be manufactured and the
pump station constructed. The Ranney Wells would also require discharge
and collector pipelines. Access roads to the pump station would also be
built.

3.7 Effective Dates for Labor, Equipment and Material Pricing

The labor, equipment, and material pricing were developed using the MCACES
2012 English Unit Cost Library, 2016 Richland County Labor Library (see
Attachment B.5 for Davis-Bacon wages used), and the 2014 Equipment Library
(Region IV) for the base cost estimates. The index pricing data has been prepared
in April 2016 dollars.

The cost estimate has been updated with current quoted fuel prices of $1.66/gal
for off-road diesel, $1.94/gal for on-road diesel and $1.95/gal for gasoline in the
Glendive, MT area.
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3.8 Estimated Construction Durations

The estimate contains many user created cost items that were developed outside
of the MCACES Unit Cost Library. These developed cost items have had crews
and production rates created in order to accurately calculate unit costs. See
Attachment B.6 for the estimated production rates and duration estimates for these
construction items.

3.9 Direct and Contractor Markups

3.9.1 Direct Markups

The cost estimate for each alternative includes a direct markup for crews and
equipment working overtime. The markup is calculated in MCACES and is based
on the assumption that crews would be working 10 hours per day and 6 days per
week. The markup percentage used in the estimate is 16.67 percent.

3.9.2 Contractor Markups

The prime contractor Job Office Overhead (JOOH) markup for each alternative is
based on a calculated percentage within MCACES. The JOOH calculation is
based off the estimated duration for all construction components. A running
percentage has been used in the estimate for the prime contractor Home Office
Overhead (HOOH) markup. Profit is included for the prime contractor and is
calculated using the profit weighted guideline calculation within MCACES.
Bonding has also been included for the prime and sub-contractors.

3.10 Functional Costs

3.10.1 01 Account — Lands and Damages

Real Estate costs have been estimated for these three alternatives. The alternative
footprints were overlaid onto parcel data in order to determine the area required to
be purchased. Then a value of $10,000 per acre was assumed to be used for
purchasing these lands. This value was provided by the Bureau of Reclamation,
and was based on reasonable land purchases by the Bureau on other recent
projects.

For this project the following acres and costs were included in the TPCS, with an
assumed 25% contingency.
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Table 3.1  Summary of Assumed Real Estate Costs
Alternative OIS 0 Cost per Acre Total Cost*
Purchased

Modified Side Channel 22 acres $10,000 $220,000
Multiple Pump Stations 44.3 acres $10,000 $443,300
Multiple Pumps with Conservation 280 acres $10,000 $2,800,000

* Note: Costs do not contain contingency

3.10.2 02 Account — Relocations

Current analysis for each of the three expanded alternatives shows no relocations
within the project extent. Therefore, at this time, no relocation costs are included
in any of these three alternatives.

3.10.3 06 Account — Fish and Wildlife Facilities

In addition to the construction costs, costs for adaptive management during
construction have been included in the TPCS. These costs are currently estimated
at 1.0% of total construction costs.

3.10.4 30 Account — Planning, Engineering and Design (PED)

Costs for this account were estimated as percentages of construction costs for the
various feature accounts. This account covers the planning, engineering and
design including; preparation of plans, specifications, and engineering during
construction. The current estimate assumes 9.0% of construction costs for this
account. This value is the same percentage used by the NWO in previous analysis
on this project.

3.10.5 31 Account — Construction Management (CM)

Costs for this account were estimated as percentages of construction costs of the
various feature accounts. This costs is assumed to cover construction management
during the construction phase. The current estimate assumes 6.0% of construction
costs for this account. This value is the same percentage used by the NWO in
previous analysis on this project.
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3.11 Project Markups

3.11.1 Escalation

Each alternative construction cost has been escalated to the program year (1Q17)
as well as to the midpoints of construction to calculate the fully funded project
cost. The appropriate escalation cost factors for each date and for each feature
account have been calculated within the Total Project Cost Summary
spreadsheets.

3.11.2 Contingency

An Abbreviated Risk Analysis (ARA) has been completed in order to develop the
contingency values for each alternative. The calculated contingencies reflect the
uncertainty in designs and other aspects of the alternatives. However, the
contingencies are primarily weighted towards the levels of uncertainty in the
significant cost drivers of the MCACES estimates. Alternatively stated, the
alternatives with less risk of cost increases to these significant cost drivers, in
relation to the total cost, are likely to have lower contingencies. The ARA
documents are provided in Attachment B.3, and the overall project contingencies
for each alternative are as follows:

e Modified Side Channel — 33.7%
e Multiple Pump Stations — 35.4%

e Multiple Pumps with Conservation Measures — 31.6%

3.12 Total Project Cost Summary (TPCS)

A TPCS has been prepared for each alternative using the latest TPCS Excel
spreadsheet provided by the USACE, Walla Walla District. The TPCS
incorporates the projects construction costs, project markups, and functional costs.
The TPCS uses these current price level costs and further escalates to the program
year and estimated midpoint of construction for each alternative. The TPCS for
each alternative is presented in Attachment B.1.

3.13 MCACES Construction Cost Estimate Summaries

Summary printouts of the MCACES cost estimates can be found in Attachment
B.7. The costs shown in these summaries is for construction work only, and does
not include PED, CM, escalation or contingencies.
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4.0 Operations, Maintenance and Repairs

Cost estimates have been developed for the No Action alternative as well as each

of the construction alternatives for the anticipated costs for operations,

maintenance and repairs (OM&R) over the life cycle of the project (assumed to be
50-years). These estimates are conceptual level estimates for each of the five
construction alternatives and have been calculated for comparison purposes only.

4.1 OM&R Development

In order to estimate the OM&R costs for each alternative, general assumptions
had to be made to determine how much costs would be spent each and every year
over the lifespan of the project. This was completed in spreadsheet format where a
list of assumptions was developed that noted the OM&R item, the assumed

annual cost, and the assumed number of occurrences over a 50 year project life.
From there a matrix was developed to display the costs for each year and which
OM&R item occurs in any given year. These OM&R calculation spreadsheets are

provided in Attachment B.8.

Information was gathered from the Lower Yellowstone Irrigation Project (LY IP),
the Bureau of Reclamation, and the USACE for use in the OM&R estimates. The
current costs have been reviewed by staff from these entities, and updates to the
estimates have been developed by BOR, but are still subject to change as the
project progresses. Table 4.1 shows the current net present value of OM&R costs
over the 50 year project life as well as the average annual costs for OM&R after

discounting.

Table 4.1 Summary of Annual OM&R Costs

Net Present Value

Average Annual

Alternative of OM&R OM&R

No Action $66,420,000 $2,643,000
Rock Ramp $71,370,000 $2,840,000
Bypass Channel $70,333,000 $2,799,000
Modified Side Channel $73,046,000 $2,907,000
Multiple Pump Stations $126,507,000 $5,034,000
Multiple Pumps with Conservation $110,212,000 $4,386,000
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Rock Ramp TPCS




*x TOTAL PROJECT COST SUMMARY **+*

Printed:5/19/2016

Page 1 of 2
PROJECT: Yellowstone River - Rock Ramp Alternative DISTRICT: Omaha (NWO) PREPARED: 5/19/2016
PROJECT NO: 0 POC: CHIEF, COST ENGINEERING, xxx
LOCATION: Yellowstone River, MT and ND
This Estimate reflects the scope and schedule in report; Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.
- PROJECT FIRST COST TOTAL PROJECT COST
Civil Works Work Breakdown Structure ESTIMATED COST (Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 2017
Effective Price Level Date: 1 OCT 16
Spent Thru: | TOTAL FIRST
WBS Civil Works COSsT CNTG CNTG TOTAL ESC COST CNTG TOTAL 10/1/2015 COST INFLATED  COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K’ (8K’ %, (8K’ %, (8K’ (3K) (3K) (8K’ ($K) %, (8K (8K ($K)
A B [} D E F G H | J K L M N o]
06 FISH & WILDLIFE FACILITIES $51,029 $16,686 32.7% $67,715 1.8% $51,931  $16,981 $68,912 $0 $68,912 5.4%  $54,750 $17,903 $72,653]
06 FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $600 $196 32.7% $796 1.8% $610 $200 $810 $0 $810 5.4% $644 $210 $854]
15 FLOODWAY CONTROL & DIVERSION STRUCTURE $8,950 $2,927 32.7% $11,877 1.8% $9,108 $2,978 $12,087 $0 $12,087 5.4% $9,603 $3,140 $12,743)
CONSTRUCTION ESTIMATE TOTALS: $60,579 $19,809 $80,388 1.8% $61,650  $20,159 $81,809 $0 $81,809 54%  $64,997 $21,253 $86,250
01 LANDS AND DAMAGES $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN $5,453 $1,027 18.8% $6,480 3.6% $5,650 $1,064 $6,714 $0 $6,714 3.0% $5,821 $1,096 $6,917|
31 CONSTRUCTION MANAGEMENT $3,635 $747 20.6% $4,382 3.6% $3,766 $774 $4,540 $0 $4,540 11.4% $4,195 $862 $5,058,
PROJECT COST TOTALS: $69,667 $21,583 31.0% $91,250 $71,066  $21,997 $93,063 $0 $93,063 55%  $75,013 $23,212 $98.22§|
CHIEF, COST ENGINEERING, xxx
ESTIMATED FEDERAL COST: 100% $98,225
PROJECT MANAGER, xxx ESTIMATED NON-FEDERAL COST: 0% $0
CHIEF, REAL ESTATE, xxx ESTIMATED TOTAL PROJECT COST: $98,225

Filename: 01 Yellowstone River_Rock Ramp_TPCS_WORKING
TPCS

CHIEF, PLANNING,xxx
CHIEF, ENGINEERING, xxx
CHIEF, OPERATIONS, xxx
CHIEF, CONSTRUCTION, xxx
CHIEF, CONTRACTING,xxx
CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx



*x TOTAL PROJECT COST SUMMARY **+*

Printed:5/19/2016

Page 2 of 2
CONTRACT 1 **k% CONTRACT COST SUMMARY ****
PROJECT: Yellowstone River - Rock Ramp Alternative DISTRICT: Omaha (NWO) PREPARED: 5/19/2016
LOCATION: Yellowstone River, MT and ND POC: CHIEF, COST ENGINEERING, xxx
This Estimate reflects the scope and schedule in report; Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 13-Apr-11 Program Year (Budget EC): 2017
Effective Price Level: 1-Oct-15 Effective Price Level Date: 1 OCT 16
WBS Civil Works COSsT CNTG CNTG TOTAL ESC COSsT CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) % ($K) ($K) ($K) Date %, ($K) ($K) ($K)
A B (o} D E F G H I J P L M N (0]
CONTRACT 1
06 FISH & WILDLIFE FACILITIES $51,029 $16,686 32.7% $67,715 1.8% $51,931  $16,981 $68,912 2019Q4 5.4% $54,750 $17,903 $72,653
06 FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $600 $196 32.7% $796 1.8% $610 $200 $810 2019Q4 5.4% $644 $210 $854
15 FLOODWAY CONTROL & DIVERSION STRUCTURE $8,950 $2,927 32.7% $11,877 1.8% $9,108 $2,978 $12,087 2019Q4 5.4% $9,603 $3,140 $12,743
CONSTRUCTION ESTIMATE TOTALS: $60,579 $19,809 32.7% $80,388 $61,650  $20,159 $81,809 $64,997 $21,253 $86,250]
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0)
30 PLANNING, ENGINEERING & DESIGN
0.5% Project Management $303 $57 18.8% $360 3.6% $314 $59 $373 2017Q3 2.0% $320 $60 $380
0.5%  Planning & Environmental Compliance $303 $57 18.8% $360 3.6% $314 $59 $373 2017Q3 2.0% $320 $60 $380
5.0% Engineering & Design $3,029 $571 18.8% $3,600 3.6% $3,138 $591 $3,729 2017Q3 2.0% $3,200 $603 $3,803
0.5% Reviews, ATRs, IEPRs, VE $303 $57 18.8% $360 3.6% $314 $59 $373 2017Q3 2.0% $320 $60 $380
0.5% Life Cycle Updates (cost, schedule, risks) $303 $57 18.8% $360 3.6% $314 $59 $373 2017Q3 2.0% $320 $60 $380
0.5%  Contracting & Reprographics $303 $57 18.8% $360 3.6% $314 $59 $373 2017Q3 2.0% $320 $60 $380)
0.5%  Engineering During Construction $303 $57 18.8% $360 3.6% $314 $59 $373 2019Q4 11.4% $350 $66 $416
0.5%  Planning During Construction $303 $57 18.8% $360 3.6% $314 $59 $373 2019Q4 11.4% $350 $66 $416
0.5% Project Operations $303 $57 18.8% $360 3.6% $314 $59 $373 2017Q3 2.0% $320 $60 $380
31 CONSTRUCTION MANAGEMENT
5.0%  Construction Management $3,029 $623 20.6% $3,652 3.6% $3,138 $645 $3,783 2019Q4 11.4% $3,496 $719 $4,214
0.5% Project Operation: $303 $62 20.6% $365 3.6% $314 $65 $378 2019Q4 11.4% $350 $72 $422|
0.5%  Project Management $303 $62 20.6% $365 3.6% $314 $65 $378 2019Q4 11.4% $350 $72 $422|
CONTRACT COST TOTALS: $69,667 $21,583 $91,250 $71,066  $21,997 $93,063 $75,013 $23,212 $98,225

Filename: 01 Yellowstone River_Rock Ramp_TPCS_WORKING

TPCS
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Bypass Channel TPCS




PROJECT:
PROJECT NO:
LOCATION:

Yellowstone River - Bypass Channel Alternative

Yellowstone River, MT and ND

This Estimate reflects the scope and schedule in report;

*x TOTAL PROJECT COST SUMMARY **+*

Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.

DISTRICT: Omaha (NWO)

POC: CHIEF, COST ENGINEERING, xxx

Printed:5/19/2016

PREPARED:

Page 1 of 2

5/19/2016

Civil Works Work Breakdown Structure

ESTIMATED COST

PROJECT FIRST COST
(Constant Dollar Basis)

TOTAL PROJECT COST

(FULLY FUNDED)

WBS
NUMBER

A
06
09

15
16

o1
30
31

Program Year (Budget EC): 2017
Effective Price Level Date: 1 OCT 16
Spent Thru: | TOTAL FIRST
Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 10/1/2015 COSsT INFLATED  COST CNTG FULL
Feature & Sub-Feature Description ($K) ($K) %, (3K) %, (3K) (8K’ (3K’ ($K) (8K’ %, ($K) (3K) (8K
B C D E F G H | J K L M N (o]
FISH & WILDLIFE FACILITIES (Adaptive Mgmt.) $494 $44 8.8% $538 1.8% $503 $44 $547 $0 $547 1.4% $510 $45 $555
CHANNELS & CANALS $18,047 $1,592 8.8% $19,639 1.8% $18,366 $1,620 $19,985 $0 $19,985 1.4%  $18,615 $1,642 $20,257
FLOODWAY CONTROL & DIVERSION STRUCTURE $12,267 $1,082 8.8% $13,349 1.8% $12,484 $1,101 $13,585 $0 $13,585 1.4%  $12,653 $1,116 $13,769
BANK STABILIZATION $19,111 $1,686 8.8% $20,797 1.8% $19,449 $1,715 $21,164 $0 $21,164 1.4%  $19,713 $1,739 $21,452
CONSTRUCTION ESTIMATE TOTALS: $49,919 $4,403 $54,322 1.8% $50,801 $4,481 $55,282 $0 $55,282 1.4%  $51,491 $4,542 $56,033
LANDS AND DAMAGES $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0)
PLANNING, ENGINEERING & DESIGN $0 $0 0.0% $0 - $0 $0 $0 $0 $0 - $0 $0 $0)
CONSTRUCTION MANAGEMENT $2,996 $264 8.8% $3,260 3.6% $3,104 $274 $3,378 $0 $3,378 3.0% $3,197 $282 $3,479)
PROJECT COST TOTALS: $52,915 $4,667 8.8% $57,582 $53,905 $4,755 $58,660 $0 $58,660 15%  $54,688 $4,824 $59,512
CHIEF, COST ENGINEERING, xxx
ESTIMATED FEDERAL COST:  100% $59,512
PROJECT MANAGER, xxx ESTIMATED NON-FEDERAL COST: 0% $0
CHIEF, REAL ESTATE, xxx ESTIMATED TOTAL PROJECT COST: $59,512

Filename: 02 Yellowstone River_Bypass Channel_TPCS_WORKING

TPCS

CHIEF, PLANNING,xxx
CHIEF, ENGINEERING, xxx
CHIEF, OPERATIONS, xxx
CHIEF, CONSTRUCTION, xxx
CHIEF, CONTRACTING,xxx
CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx




*x TOTAL PROJECT COST SUMMARY **+*

Printed:5/19/2016

Page 2 of 2
CONTRACT 1 *+k% CONTRACT COST SUMMARY ****
PROJECT: Yellowstone River - Bypass Channel Alternative DISTRICT: Omaha (NWO) PREPARED: 5/19/2016
LOCATION: Yellowstone River, MT and ND POC: CHIEF, COST ENGINEERING, xxx
This Estimate reflects the scope and schedule in report; Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 13-Mar-15 Program Year (Budget EC): 2017
Effective Price Level: 1-Oct-15 Effective Price Level Date: 1 OCT 16
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (3K) (3K) %) (3K) % (3K) $K ($K) Date % (3K) (3K) $K
A B C D E F G H | J P L M N [e]
CONTRACT 1
06 FISH & WILDLIFE FACILITIES (Adaptive Mgmt.) $494 $44 8.8% $538 1.8% $503 $44 $547 2017Q4 1.4% $510 $45 $555
09 CHANNELS & CANALS $18,047 $1,592 8.8% $19,639 1.8% $18,366 $1,620 $19,985 2017Q4 1.4% $18,615 $1,642 $20,257
15 FLOODWAY CONTROL & DIVERSION STRUCTURE $12,267 $1,082 8.8% $13,349 1.8% $12,484 $1,101 $13,585 2017Q4 1.4% $12,653 $1,116 $13,769
16 BANK STABILIZATION $19,111 $1,686 8.8% $20,797 1.8% $19,449 $1,715 $21,164 2017Q4 1.4% $19,713 $1,739 $21,452
CONSTRUCTION ESTIMATE TOTALS: $49,919 $4,403 8.8% $54,322 $50,801 $4,481 $55,282 $51,491 $4,542 $56,033
o1 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
0.0%  Project Management $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Planning & Environmental Compliance $0 $0 8.8% $0 0.0% $0 $0 $0 o] 0.0% $0 $0 $0
0.0%  Engineering & Design $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Reviews, ATRs, IEPRs, VE $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0% Life Cycle Updates (cost, schedule, risks) $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Contracting & Reprographics $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Engineering During Construction $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Planning During Construction $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 8.8% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
5.0%  Construction Management $2,496 $220 8.8% $2,716 3.6% $2,586 $228 $2,814 2017Q4 3.0% $2,663 $235 $2,898|
0.5%  Project Operation: $250 $22 8.8% $272 3.6% $259 $23 $282 2017Q4 3.0% $267 $24 $290
0.5%  Project Management $250 $22 8.8% $272 3.6% $259 $23 $282 2017Q4 3.0% $267 $24 $290
CONTRACT COST TOTALS: $52,915 $4,667 $57,582 $53,905 $4,755 $58,660 $54,688 $4,824 $59,512
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Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Modified Side Channel TPCS




PROJECT:
PROJECT NO:
LOCATION:

Yellowstone River - Modified Side Channel Alternative
0

Yellowstone River, MT and ND

This Estimate reflects the scope and schedule in report;

*x TOTAL PROJECT COST SUMMARY **+*

DISTRICT: Omaha (NWO)

POC: CHIEF, COST ENGINEERING, xxx

Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.

Printed:5/19/2016

PREPARED:

Page 1 of 2

5/19/2016

Civil Works Work Breakdown Structure

ESTIMATED COST

PROJECT FIRST COST
(Constant Dollar Basis)

TOTAL PROJECT COST
(FULLY FUNDED)

WBS
NUMBER

A
06
08

09
16

o1
30
31

Program Year (Budget EC): 2017
Effective Price Level Date: 1 OCT 16
Spent Thru: | TOTAL FIRST
Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 10/1/2015 COSsT INFLATED  COST CNTG FULL
Feature & Sub-Feature Description ($K) ($K) %, (3K) %, (3K) (8K’ (3K’ ($K) (8K’ %, ($K) (3K) (8K
B C D E F G H | J K L M N (o]
FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $352 $124 35.2% $476 1.8% $358 $126 $484 $0 $484 3.9% $372 $131 $503
ROADS, RAILROADS & BRIDGES $1,042 $367 35.2% $1,408 1.8% $1,060 $373 $1,433 $0 $1,433 3.9% $1,101 $387 $1,489)
CHANNELS & CANALS $16,703 $5,876 35.2% $22,579 1.8% $16,998 $5,980 $22,978 $0 $22,978 39%  $17,654 $6,210 $23,864
BANK STABILIZATION $17,436 $6,134 35.2% $23,570 1.8% $17,744 $6,242 $23,986 $0 $23,986 3.9%  $18,429 $6,483 $24,912
CONSTRUCTION ESTIMATE TOTALS: $35,532 $12,500 $48,032 1.8% $36,160 $12,721 $48,881 $0 $48,881 39%  $37,556 $13,212 $50,767
LANDS AND DAMAGES $220 $55 25.0% $275 1.8% $224 $56 $280 $0 $280 0.9% $226 $56 $282
PLANNING, ENGINEERING & DESIGN $3,201 $743 23.2% $3,944 3.6% $3,316 $770 $4,086 $0 $4,086 2.7% $3,405 $790 $4,195|
CONSTRUCTION MANAGEMENT $2,133 $532 24.9% $2,665 3.6% $2,210 $551 $2,761 $0 $2,761 8.2% $2,390 $596 $2,986|
PROJECT COST TOTALS: $41,086 $13,829 33.7% $54,916 $41,910 $14,097 $56,008 $0 $56,008 4.0%  $43,577 $14,654 $58,231
CHIEF, COST ENGINEERING, xxx
ESTIMATED FEDERAL COST:  100% $58,231
PROJECT MANAGER, xxx ESTIMATED NON-FEDERAL COST: 0% $0
CHIEF, REAL ESTATE, xxx ESTIMATED TOTAL PROJECT COST: $58,231

Filename: 03 Yellowstone River_High Flow Channel_TPCS_WORKING

TPCS

CHIEF, PLANNING,xxx
CHIEF, ENGINEERING, xxx
CHIEF, OPERATIONS, xxx
CHIEF, CONSTRUCTION, xxx
CHIEF, CONTRACTING,xxx
CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx




*x TOTAL PROJECT COST SUMMARY **+*

Printed:5/19/2016

Page 2 of 2
CONTRACT 1 *+k% CONTRACT COST SUMMARY ****
PROJECT: Yellowstone River - Modified Side Channel Alternative DISTRICT: Omaha (NWO) PREPARED: 5/19/2016
LOCATION: Yellowstone River, MT and ND POC: CHIEF, COST ENGINEERING, xxx
This Estimate reflects the scope and schedule in report; Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO,ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 19-May-16 Program Year (Budget EC): 2017
Effective Price Level: 1-Oct-15 Effective Price Level Date: 1 OCT 16
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (3K) (3K) % (3K) % (3K) $K) ($K) Date % ($K) (3K) $K
A B C D E F G H | J P L M N [e]
CONTRACT 1
06 FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $352 $124 35.2% $476 1.8% $358 $126 $484 201901 3.9% $372 $131 $503
08 ROADS, RAILROADS & BRIDGES $1,042 $367 35.2% $1,408 1.8% $1,060 $373 $1,433 201901 3.9% $1,101 $387 $1,489
09 CHANNELS & CANALS $16,703 $5,876 35.2% $22,579 1.8% $16,998 $5,980 $22,978 201901 3.9% $17,654 $6,210 $23,864
16 BANK STABILIZATION $17,436 $6,134 35.2% $23,570 1.8% $17,744 $6,242 $23,986 201901 3.9% $18,429 $6,483 $24,912
CONSTRUCTION ESTIMATE TOTALS: $35,532 $12,500 35.2% $48,032 $36,160 $12,721 $48,881 $37,556 $13,212 $50,767
01 LANDS AND DAMAGES $220 $55 25.0% $275 1.8% $224 $56 $280 2017Q3 0.9% $226 $56 $282
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $178 $41 23.2% $219 3.6% $184 $43 $227 2017Q3 2.0% $188 $44 $232]
0.5%  Planning & Environmental Compliance $178 $41 23.2% $219 3.6% $184 $43 $227 2017Q3 2.0% $188 $44 $232]
5.0%  Engineering & Design $1,777 $412 23.2% $2,189 3.6% $1,841 $427 $2,268 2017Q3 2.0% $1,878 $436 $2,313]
0.5%  Reviews, ATRs, IEPRs, VE $178 $41 23.2% $219 3.6% $184 $43 $227 2017Q3 2.0% $188 $44 $232]
0.5% Life Cycle Updates (cost, schedule, risks) $178 $41 23.2% $219 3.6% $184 $43 $227 2017Q3 2.0% $188 $44 $232]
0.5%  Contracting & Reprographics $178 $41 23.2% $219 3.6% $184 $43 $227 2017Q3 2.0% $188 $44 $232]
0.5%  Engineering During Construction $178 $41 23.2% $219 3.6% $184 $43 $227 201901 8.2% $199 $46 $246|
0.5%  Planning During Construction $178 $41 23.2% $219 3.6% $184 $43 $227 201901 8.2% $199 $46 $246|
0.5%  Project Operations $178 $41 23.2% $219 3.6% $184 $43 $227 2017Q3 2.0% $188 $44 $232]
31 CONSTRUCTION MANAGEMENT
5.0%  Construction Management $1,777 $443 24.9% $2,220 3.6% $1,841 $459 $2,300 2019Q1 8.2% $1,991 $496 $2,488|
0.5%  Project Operation: $178 $44 24.9% $222 3.6% $184 $46 $230 201901 8.2% $199 $50 $249
0.5%  Project Management $178 $44 24.9% $222 3.6% $184 $46 $230 201901 8.2% $199 $50 $249
CONTRACT COST TOTALS: $41,086  $13,829 $54,916 $41,910  $14,097 $56,008 $43,577 $14,654 $58,231

Filename: 03 Yellowstone River_High Flow Channel_TPCS_WORKING
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Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Multiple Pump TPCS




PROJECT: Yellowstone River - Multiple Pump Alternative
PROJECT NO: 0
LOCATION: Yellowstone River, MT and ND

This Estimate reflects the scope and schedule in report;

*x TOTAL PROJECT COST SUMMARY **+*

Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.

DISTRICT: Omaha (NWO)

POC: CHIEF, COST ENGINEERING, xxx

Printed:5/19/2016

PREPARED:

Page 1 of 2

5/19/2016

Civil Works Work Breakdown Structure

ESTIMATED COST

PROJECT FIRST COST
(Constant Dollar Basis)

TOTAL PROJECT COST

(FULLY FUNDED)

Program Year (Budget EC): 2017
Effective Price Level Date: 1 OCT 16
Spent Thru: | TOTAL FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 10/1/2015 COSsT INFLATED  COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) %, (3K) %, (3K) (8K’ (3K’ ($K) (8K’ %, ($K) (3K) (8K
A B C D E F G H | J K L M N (o]
04 DAMS $6,600 $2,430 36.8% $9,030 1.8% $6,716 $2,473 $9,190 $0 $9,190 12.4% $7,551 $2,781 $10,331
06 FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $843 $310 36.8% $1,153 1.8% $858 $316 $1,174 $0 $1,174 7.0% $918 $338 $1,256/
19 BUILDINGS, GROUNDS & UTILITIES $77,678 $28,606 36.8% $106,284 1.8% $79,049 $29,111 $108,161 $0 $108,161 6.5%  $84,164 $30,995 $115,159|
CONSTRUCTION ESTIMATE TOTALS: $85,120 $31,347 $116,467 1.8% $86,623 $31,901 $118,524 $0 $118,524 6.9%  $92,633 $34,114 $126,746
01 LANDS AND DAMAGES $443 $111 25.0% $554 1.8% $451 $113 $564 $0 $564 0.9% $455 $114 $569
30 PLANNING, ENGINEERING & DESIGN $7,664 $2,033 26.5% $9,697 3.6% $7,940 $2,106 $10,047 $0 $10,047 3.4% $8,210 $2,178 $10,388
31 CONSTRUCTION MANAGEMENT $5,108 $1,355 26.5% $6,463 3.6% $5,292 $1,404 $6,696 $0 $6,696 14.7% $6,071 $1,610 $7,681]
PROJECT COST TOTALS: $98,335 $34,846 35.4% $133,181 $100,307 $35,523 $135,831 $0 $135,831 7.0% $107,369 $38,015 $145,384
CHIEF, COST ENGINEERING, xxx
ESTIMATED FEDERAL COST:  100% $145,384
PROJECT MANAGER, xxx ESTIMATED NON-FEDERAL COST: 0% $0
CHIEF, REAL ESTATE, xxx ESTIMATED TOTAL PROJECT COST: $145,384

Filename: 04 Yellowstone River_Multiple Pump Stations_TPCS_WORKING
TPCS

CHIEF, PLANNING,xxx
CHIEF, ENGINEERING, xxx
CHIEF, OPERATIONS, xxx
CHIEF, CONSTRUCTION, xxx
CHIEF, CONTRACTING,xxx
CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx




*x TOTAL PROJECT COST SUMMARY **+*

Printed:5/19/2016

Page 2 of 2
MULTIPLE PUMP STATIONS *+k% CONTRACT COST SUMMARY ****
PROJECT: Yellowstone River - Multiple Pump Alternative DISTRICT: Omaha (NWO) PREPARED: 5/19/2016
LOCATION: Yellowstone River, MT and ND POC: CHIEF, COST ENGINEERING, xxx
This Estimate reflects the scope and schedule in report; Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO,ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 19-May-16 Program Year (Budget EC): 2017
Effective Price Level: 1-Oct-15 Effective Price Level Date: 1 OCT 16
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (3K) (3K) % (3K) % (3K) $K) ($K) Date % ($K) (3K) $K
A B C D E F G H | J P L M N [e]
MULTIPLE PUMP STATIONS
04 DAMS $6,600 $2,430 36.8% $9,030 1.8% $6,716 $2,473 $9,190 202301 12.4% $7,551 $2,781 $10,331
06 FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $843 $310 36.8% $1,153 1.8% $858 $316 $1,174 2020Q3 7.0% $918 $338 $1,256
19 BUILDINGS, GROUNDS & UTILITIES $77,678 $28,606 36.8% $106,284 1.8% $79,049 $29,111 $108,161 2020Q2 6.5% $84,164 $30,995 $115,159
CONSTRUCTION ESTIMATE TOTALS: $85,120 $31,347 36.8% $116,467 $86,623 $31,901 $118,524 $92,633 $34,114 $126,746|
01 LANDS AND DAMAGES $443 $111 25.0% $554 1.8% $451 $113 $564 2017Q3 0.9% $455 $114 $569
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $426 $113 26.5% $539 3.6% $441 $117 $558 2017Q3 2.0% $450 $119 $569|
0.5%  Planning & Environmental Compliance $426 $113 26.5% $539 3.6% $441 $117 $558 2017Q3 2.0% $450 $119 $569|
5.0%  Engineering & Design $4,256 $1,129 26.5% $5,385 3.6% $4,410 $1,170 $5,579 2017Q3 2.0% $4,497 $1,193 $5,690
0.5%  Reviews, ATRs, IEPRs, VE $426 $113 26.5% $539 3.6% $441 $117 $558 2017Q3 2.0% $450 $119 $569|
0.5% Life Cycle Updates (cost, schedule, risks) $426 $113 26.5% $539 3.6% $441 $117 $558 2017Q3 2.0% $450 $119 $569|
0.5%  Contracting & Reprographics $426 $113 26.5% $539 3.6% $441 $117 $558 2017Q3 2.0% $450 $119 $569|
0.5%  Engineering During Construction $426 $113 26.5% $539 3.6% $441 $117 $558 2020Q3 14.7% $506 $134 $641
0.5%  Planning During Construction $426 $113 26.5% $539 3.6% $441 $117 $558 2020Q3 14.7% $506 $134 $641
0.5%  Project Operations $426 $113 26.5% $539 3.6% $441 $117 $558 2017Q3 2.0% $450 $119 $569|
31 CONSTRUCTION MANAGEMENT
5.0%  Construction Management $4,256 $1,129 26.5% $5,385 3.6% $4,410 $1,170 $5,579 2020Q3 14.7% $5,058 $1,342 $6,400|
0.5%  Project Operation: $426 $113 26.5% $539 3.6% $441 $117 $558 2020Q3 14.7% $506 $134 $641
0.5%  Project Management $426 $113 26.5% $539 3.6% $441 $117 $558 2020Q3 14.7% $506 $134 $641
CONTRACT COST TOTALS: $98,335  $34,846 $133,181 $100,307  $35,523 $135,831 $107,369 $38,015 $145,384

Filename: 04 Yellowstone River_Multiple Pump Stations_TPCS_WORKING
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Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Multiple Pumps with Conservation Measures TPCS




*x TOTAL PROJECT COST SUMMARY **+*

Printed:5/19/2016

Page 1 of 2
PROJECT: Yellowstone River - Multiple Pumps with Conservation Measures DISTRICT: Omaha (NWO) PREPARED: 5/19/2016
PROJECT NO: 0 POC: CHIEF, COST ENGINEERING, xxx
LOCATION: Yellowstone River, MT and ND
This Estimate reflects the scope and schedule in report; Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.
- PROJECT FIRST COST TOTAL PROJECT COST
Civil Works Work Breakdown Structure ESTIMATED COST (Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 2017
Effective Price Level Date: 1 OCT 16
Spent Thru: | TOTAL FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 10/1/2015 COSsT INFLATED  COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) %, (3K) %, (3K) (8K’ (3K’ ($K) (8K % ($K) ($K) (8K
A B C D E F G H | J K L M N (o]
04 DAMS $7,037 $2,278 32.4% $9,315 1.8% $7,161 $2,318 $9,479 $0 $9,479 7.0% $7,662 $2,481 $10,143
06 FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $3,131 $1,014 32.4% $4,144 1.8% $3,186 $1,031 $4,217 $0 $4,217 7.0% $3,409 $1,104 $4,513]
09 CHANNELS & CANALS $195,853 $63,408 32.4% $259,261 1.8% $199,312 $64,528 $263,840 $0 $263,840 7.0% $213,271 $69,048 $282,319|
19 BUILDINGS, GROUNDS & UTILITIES $18,703 $6,055 32.4% $24,758 1.8% $19,033 $6,162 $25,195 $0 $25,195 7.0%  $20,366 $6,594 $26,960
20 PERMANENT OPERATING EQUIPMENT $91,468 $29,613 32.4% $121,082 1.8% $93,084  $30,136 $123,220 $0 $123,220 0.0%  $93,084 $30,136 $123,220|
CONSTRUCTION ESTIMATE TOTALS: $316,191  $102,369 $418,559 1.8% $321,775 $104,177 $425,952 $0 $425,952 5.0% $337,793 $109,362 $447,155]
01 LANDS AND DAMAGES $2,800 $700 25.0% $3,500 1.8% $2,849 $712 $3,562 $0 $3,562 5.9% $3,019 $755 $3,773]
30 PLANNING, ENGINEERING & DESIGN $28,458 $7,548 26.5% $36,006 3.6% $29,485 $7,820 $37,305 $0 $37,305 5.2%  $31,015 $8,226 $39,241
31 CONSTRUCTION MANAGEMENT $18,972 $5,032 26.5% $24,004 3.6% $19,656 $5,214 $24,870 $0 $24,870 14.7%  $22,549 $5,981 $28,529
PROJECT COST TOTALS: $366,421  $115,649 31.6% $482,069 $373,765 $117,923 $491,688 $0 $491,688 5.5% $394,375 $124,324 $518,699
CHIEF, COST ENGINEERING, xxx
ESTIMATED FEDERAL COST:  100% $518,699
PROJECT MANAGER, xxx ESTIMATED NON-FEDERAL COST: 0% $0
CHIEF, REAL ESTATE, xxx ESTIMATED TOTAL PROJECT COST: $518,699

Filename: 05 Yellowstone River_Ranney Wells_TPCS_WORKING

TPCS

CHIEF, PLANNING,xxx
CHIEF, ENGINEERING, xxx
CHIEF, OPERATIONS, xxx
CHIEF, CONSTRUCTION, xxx
CHIEF, CONTRACTING,xxx
CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx




*x TOTAL PROJECT COST SUMMARY **+* Printed:5/19/2016

Page 2 of 2
CONTRACT 1 *+k% CONTRACT COST SUMMARY ****
PROJECT: Yellowstone River - Multiple Pumps with Conservation Measures DISTRICT: Omaha (NWO) PREPARED: 5/19/2016
LOCATION: Yellowstone River, MT and ND POC: CHIEF, COST ENGINEERING, xxx
This Estimate reflects the scope and schedule in report; Lower Yellowstone River Intake Diversion Dam Modification Project, Eng. Appx.
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 19-May-16 Program Year (Budget EC): 2017
Effective Price Level: 1-Oct-15 Effective Price Level Date: 1 OCT 16
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (3K) (3K) % (3K) %) (3K) $K (3K) Date (% (3K) (3K) $K
A B C D E F G H | J P L M N (o]
CONTRACT 1
04 DAMS $7,037 $2,278 32.4% $9,315 1.8% $7,161 $2,318 $9,479 2020Q3 7.0% $7,662 $2,481 $10,143
06 FISH & WILDLIFE FACILITIES (Monitoring & Adaptive Mgmt.) $3,131 $1,014 32.4% $4,144 1.8% $3,186 $1,031 $4,217 2020Q3 7.0% $3,409 $1,104 $4,513
09 CHANNELS & CANALS $195,853 $63,408 32.4% $259,261 1.8% $199,312 $64,528 $263,840 2020Q3 7.0% $213,271 $69,048 $282,319
19 BUILDINGS, GROUNDS & UTILITIES $18,703 $6,055 32.4% $24,758 1.8% $19,033 $6,162 $25,195 2020Q3 7.0% $20,366 $6,594 $26,960
20 PERMANENT OPERATING EQUIPMENT $91,468 $29,613 32.4% $121,082 1.8% $93,084  $30,136 $123,220 2017Q1 0.0% $93,084 $30,136 $123,220
CONSTRUCTION ESTIMATE TOTALS: $316,191  $102,369 32.4% $418,559 $321,775 $104,177 $425,952 $337,793 $109,362 $447,155|
01 LANDS AND DAMAGES $2,800 $700 25.0% $3,500 1.8% $2,849 $712 $3,562 2020Q1 5.9% $3,019 $755 $3,773]
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2018Q1 4.0% $1,704 $452 $2,155]
0.5%  Planning & Environmental Compliance $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2018Q1 4.0% $1,704 $452 $2,155
5.0%  Engineering & Design $15,810 $4,193 26.5% $20,003 3.6% $16,380 $4,345 $20,725 2018Q1 4.0% $17,035 $4,518 $21,554
0.5%  Reviews, ATRs, IEPRs, VE $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2018Q1 4.0% $1,704 $452 $2,155
0.5% Life Cycle Updates (cost, schedule, risks) $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2018Q1 4.0% $1,704 $452 $2,155
0.5%  Contracting & Reprographics $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2018Q1 4.0% $1,704 $452 $2,155
0.5%  Engineering During Construction $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2020Q3 14.7% $1,879 $498 $2,377,
0.5%  Planning During Construction $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2020Q3 14.7% $1,879 $498 $2,377,
0.5%  Project Operations $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2018Q1 4.0% $1,704 $452 $2,155
31 CONSTRUCTION MANAGEMENT
5.0%  Construction Management $15,810 $4,193 26.5% $20,003 3.6% $16,380 $4,345 $20,725 2020Q3 14.7% $18,791 $4,984 $23,774
0.5%  Project Operation: $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2020Q3 14.7% $1,879 $498 $2,377,
0.5% Project Management $1,581 $419 26.5% $2,000 3.6% $1,638 $434 $2,072 2020Q3 14.7% $1,879 $498 $2,377|
CONTRACT COST TOTALS: $366,421  $115,649 $482,069 $373,765 $117,923 $491,688 $394,375 $124,324 $518,699

Filename: 05 Yellowstone River_Ranney Wells_TPCS_WORKING
TPCS
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Attachment B.2
Tentative Project Schedules




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Rock Ramp Project Schedule




‘Start ‘kFinish

1D Task Name .'Duration
2017 12018 12019
o Q2 Q3 Q4 a1 Q2 Q3 a4 at @ a3
| |Jan [Feb|Mar|Apr Mav| Jun| Jul |Aug|SeQ Oct|Nov!__D_eg__J_ag_lFebIMar Apr!Mav._J_ul___Jul -Aug|Sep Oct|Nov Dec| Jan |Feb|Mar ApriMay!Jun Jul .AugISepfOct|
1 |LOWER YELLOWSTONE IRRIGATION PROJECT - ROCK RAMP 1055 days Mon 5/2/16 Fri9/13/19 | 1
ALTERNATIVE
2 PRE-CONSTRUCTION AWARD 625 days Mon5/2/16 Mon 4/30/1 1
3 Plans & Specifications 570days Mon5/2/16 Sat2/24/18
4 30% Design 210 days Mon5/2/16 Sat 12/31/16|
5 60% Design 180 days Mon 1/2/17 Sat7/29/17 T———
6 90% Design 150 days Mon 7/31/17Sat 1/20/18 e
7 BCOE 30days  Mon 1/22/185Sat 2/24/18 -
8 Procurement & Award 55 days Mon 2/26/1¢Mon 4/30/ 1£i' ' l ' ' —_—
9 Advertise 30days Mon 2/26/185at 3/31/18 I —_—
10 Award 25days  Mon 4/2/18 Mon 4/30/18 ' ' ' ' -
11 NTP Odays  Mon 4/30/18 Mon 4/30/18 & 4/30
12 CONSTRUCTION 430 days Tue5/1/18 Fri9/13/19 . r 1
13 Phase 1 Construction 140 days Tue5/1/18 Wed 10/10/1 Iy 1
14 Mobilization and Site Preparation 25days Tue5/1/18 Tue5/29/18 =
15 Place Cofferdam (South Bank to Center of Existing Dam) 40days Wed5/30/185at 7/14/18 ' R
16 Place Concrete Weir (South Half) 75 days  Mon 7/16/18 Wed 10/10/1:- ' ' ' ' ' ‘ _
17 Phase 2 Construction 195 days Thu 10/11/1!Sat5/25/19 ' I 1
18 Place Cofferdam (Headworks to End of New Weir) 40 days  Thu 10/11/1¢Mon 11/26/15 ' ' ' ' ' ‘ | —
19 Place Concrete Weir (North Half) 75days  Tue 11/27/1¢Thu 2/21/19 : =
20 Place Rock Ramp (North Half) 80days  Fri2/22/19 Sat5/25/19 | E—
21 Phase 3 Construction 80days Mon5/27/15Tue 8/27/19 ' r—
22 Place Rock Ramp (South Half) 80days  Mon 5/27/18Tue 8/27/18 | e
23 Demobilization 15days  Wed 8/28/1SFri 9/13/19 . R4
Task s Project Summary ! " Inactive Milestone Manual Summary [——————"""1  Progress
Project: LA River_Project Schedule| Split i External Tasks Inactive Summary Start-only E Manual Progress
Date: Wed 4/20/16 Milestone L External Milestone ® Duration-only Finish-only 1
Summary f T Inactive Task Manual Summary Rollup Deadline ¥

Page 1




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Bypass Channel Project Schedule




1=} Task Name Duration  Start Finish |Predecessars
12017 |2018 _
a2 Q3 _ Q4 a1l Q2 Q3 Q4 o a1 a2 a3
| ) | | | | . May  June July  August eptembeOctoberlovembeecembelanuaryrebruan March | April May  June | July August =ptembeOctoberlovembéecembelanuaryebruan March = April May | Jure | July  August zptembeOctober!
1 LOWER YELLOWSTOME IRRIGATION PROJECT - BYPASS CHANNEL 740 days Mon Tue 10/2/18 ] 1
ALTERNATIVE 5/23/16
2 RUCTION 740 days Mo 5/23/1¢Tue 10/2/18 BE 1
3 | Notice to Proceed 0 days Mon 5/23/1€ Mon 5/23/1¢ @ 5/23
4 Weir Construction 112 days Mon 5/23/1¢Thu 9/29/16 [ 1
5 Mobilization 10days  Mon 5/23/1€Thu 6/2/16 3 i‘
6 Haul Roads and Access Ramps 13days  Fri6/3/16 Fris/17/16 5 =
7 Sheet Pile 59 days  Sat 6/18/16 Thu 8/25/16 6 |’—
P Excavation 59 days Wed 7/6/16 Mon 9/12/1€ 755+15 days ‘7
9 | Place Fill 74 days Wed 7/6/16 Thu 9/29/16 755+15 days | i
10 Concrete Placement 52days  Wed 7/20/1€Sat 9/17/16 855+12 days ’:—r—
11 Remove/Cut Sheetpile 64 days  Wed 7/13/1€5at 9/24/16 955+6 days M —
12 Bypass Channel - Phase 1 214 days Wed 3/8/17 Sat 11/11/17 1
13 Moblization 15days  Wed 3/8/17 Fri3/24/17 11FS+140 day: -
14 Erosion Control and Site Access 7days  Sat3/25/17 Sat4/1/17 13 £ I
15 Clearing and Grubbing 177 days Mon 4/3/17 Wed 10/25/114 ——————
16 Outlet Structure 68 days Mon 4/3/17 Tue 6/20/17 14 [—— [
17 | Inlet Structure 57days  Mon 4/3/17 Wed 6/7/17 14 _l
18 Excavate Channel from Qutlet to DS Outer Bend Protection 68 days  Thu 6/8/17 Fri8/25/17 17 :
19 Excavate Channel Between Inlet and Plug 45 days  Fri6/23/17 Mon 8/14/171855+13 days ——
20 Screening and Placement of Channel Bottom Armor 72days  Thu 6/15/17 Wed 9/6/17 1855+6 days L’#
21 Install Channel Plug 15 days  Tue 8/15/17 Thu8/31/17 19 i
22 Place DS Channel Bend Protection 67 days  Sat8/26/17 Sat 11/11/1718 _
23 Bypass Channel - Phase 2 168 days Wed 3/21/1¢Tue 10/2/18 1 1
2% Moblization 15days  Wed 3/21/18Fri 4/6/18  22FS+110 day = '
25 Excavate Channel From DS Outer Bend Portection US Outer [93 days  Sat 4/7/18  Tue 7/24/18 24 F
26 Excavate Channel Between Plug and US Outer Bend Riprap 95 days  Sat4/7/18  Thu 7/26/18 24 ——
27 Screening and Placement of Channel Bottom Armor 72 days  Fri5/18/18 Thu8/9/18 26FF+12 days —I1|
22 Place US Channel Bend Protection 33days  Fri7/27/18 Mon 9/3/18 26 |
29 Final Grade Spoil Area 5 days Tue 9/4/18 Sat9/8/18 28 ¥|
0 Seed Site 10days  Mon 9/10/18 Thu 9/20/18 29 =
" Remove Access Crossings and Culverts 5 days Frig/21/18 Wed9/26/1830 ‘|
T3 | Demobilization Sdays  Thu9/27/18 Tue10/2/18 31 1
Task I Summary """  External Milestone & Inactive Summary Manual Summary "  Deadline +
Project: LA River_Project Schedule y E .
Date: Wed 4/20/16 Split: dneninn Project Summary ™ Inactive Task Duration-only Start-only L Progress
Milestone * External Tasks Inactive Milestone Manual Summary Rollup s Finish-only a Manual Progress

Page 1




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Modified Side Channel Project Schedule




1D |Task Name Duration  |Start Finish 2018 2019
‘ Oct | Nov | Dec Jan | Feb | Mar Apr May | Jun | Jul | Aug Sep Oct Nov Dec Jan Feb | Mar | Apr May ‘ Jun | Jul Aug Sep |
1 |LOWER YELLOWSTONE IRRIGATION PROJECT - MODIFIED SIDE 1044 days Mon 5/2/16 Sat8/31/19
CHANNEL ALTERNATIVE
2 CONTRACT 1 1044 days MnnS{Z]lG Sat8/31/19
3 PRE-CONSTRUCTION AWARD 595 days Mon 5/2/16 Mon 3/26/1¢ 1
4 ._ Plans & Specifications 540 days Mon 5/2/16 Sat 1/20/18 1
5 30% Design 210 days Mon 5/2/16 Sat 12/31/16!
6 | 60% Design 180 days Mon 1/2/17 Sat 7/29/17 |
7 90% Design 120 days Mon 7/31/17Sat 12/16/1?;
8 BCOE 30days  Mon 12/18/1Sat 1/20/18 | =
9 | Procurement & Award 55days Mon 1/22/1¢Mon 3/25/1!;  —— |
___lf’__ Advertise 30days Mon1/22/18S5at2/24/18 | -
11 Award 25days Mon 2/26/18Mon 3/26/18
12 NTP Odays  Mon 3/26/18Mon 3/26/18 ¢ 3/26
13 CONSTRUCTION 449 days Tue 3/27/18 Sat 8/31/19 ‘ m
14 | High Flow Channel Construction 449 days Tue 3/27/18 Sat 8/31/19 | 1
15 Mobilization and Preparatory Work 55days  Tue 3/27/18 Tue 5/29/18 | [—
16 | Mobilization 30days Tue3/27/18 Mon 4/30/155 = :
17 | Site Access and Staging 25days Tue5/1/18 Tue 5/29/18 | hd ;
18 Upstream Cofferdam 33days Wed5/30/1¢Fri 7/6/18 | [r—
19 | Sheet Pile Cutoff 10days Wed 5/30/18Sat6/9/18 | 2=
20 | Borrow Fill Place and Compact 15days Mon 6/11/18Wed 6/27/18 =
21 Bedding Placement 2 days Thu 6/28/18 Fri6/29/18 | =
22 Riprap Placement 6 days Sat 6/30/18 Fri7/6/18 | &5
23 | Downstream Cofferdam 33days Sat7/7/18 Tue8/14/18 r—
ilﬁ Sheet Pile Cutoff 10days Sat7/7/18 Wed ?/18/18i =
25 Borrow Fill Place and Compact 15days Thu 7/19/18 Sat 8/4/18 | =
26 Bedding Placement 2 days Mon 8/6/18 Tue 8/7/18 | L4
27 | Riprap Placement 6 days Wed 8/8/18 Tue 8/14/18 | &
28 Bridge Installation 43days  Wed 8/15/16Wed 10/3/1¢ —
29 Earthwork 1day Wed 8/15/18 Wed 8/15/18; B
30 | Abutments and Wingwalls 4 days Thu 8/16/18 Mon 8/20/18 B
31 | Concrete Cure Time 28days  Tue 8/21/18 Fri9/21/18 | r—
73277 Prefab Bridge Installation 10days Sat9/22/18 Wed 10/3/18i =
33 Channel Construction 135 days Thu 10/4/18 Sat3/9/19 | I 1
34 Clearing and Grubbing 25days Thu 10/4/18 Thu 11/1/18 | -
35 | Channel Excavation 95days  Fri11/2/18 Wed 2/20/18 % :
36 | Finish Grading 15days  Thu2/21/19 Sat3/9/19 | ‘ -
37 | Infill Existing Channel and Spread Material at Waste Site95 days  Fri 11/2/18 Wed 2/20,’19; i
38 | Bank Stabilization 115 days Thu 2/21/19 Thu 7/4/19 | P 1
39 Bedding Placement 25days  Thu2/21/19 Thu 3/21/19 | N
40 Riprap Placement 80days Fri3/22/19 Sat6/22/19 I =
a1 | Boulder Placement 10days Mon6/24/1SThu 7/4/19 T
BN Demobilization and Site Restoration 60days Mon 6/24/1¢Sat 8/31/19 | e
43 Seeding and Restoration 45days Mon 6/24/1SWed 8/14/19% -
aa | Demobilization 15days Thu 8/15/19 Sat 8/31/19 | =
Task Summary = External Milestone & Inactive Summary Manual Summary =" Deadline 4+
Project: LA River_Project Schedule
Date: Thu 5/19/16 Split Project Summary Inactive Task Duration-only Start-only Progress
Milestone External Tasks Inactive Milestone Manual Summary Rollup = Finish-only ] Manual Progress

Page 1




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Multiple Pump Project Schedule




o Task Nerme Duradon  ‘Start [FRinishy Predecessors |
12017 e | 2019
@ @ a3 oa a @ @ | a @ oz o @ @ 0 a [ @
1 (2l | M A N 4 ‘ F M A L 4 A s o LD | 1 | F M A L 3 1 A N M A N E M A ]
1 LOWER YELLOWSTONE IRRIGATION PROJECT - MULTIPLE PUMP 1691 days Wed Man 1
|ALTERNATIVE 5/25016  10/18/21
IREZN 1 |
Flans & Specifications SA0days Wed 5/25/1(Tue 2/13/18 1 | |
30% Design 210 days  Wed 5/25/16 Tue 1/20/17 — |
S0% Design 180 days  Wed 1/25/17 Tue 8/22/17 1 & 1 | |
90% Dusign 120 davs Wed 8/23/17Tue /918 5 —_—
BCOE W days  Wed 1/10/18Tue 2/13/18 6 L | | |
Procurement & Award SSdays  Wed 2/18/16Wed 4/18/1F T 1
Advertise W days  Wed 2/14[18Tue /20718 7 | ] | | |
Asard Isdays  Wed 3/21/18Wed 3/18/189 . ===3
TP Odays  Wed 4/18/18Wed 9/18/1810 JLN‘l! | | |
L 1
Multiple Pump Station Construction B10days Thud/15/18 Wed 11/18/% " : 1| )
Pump Station - Site 1 310days Thu 4/19/18 Man 4/15/1¢ G 1
15 Mobilizaticn and Preparatory Work 30days  Thudf19/18 Wed 5/Z3/1F |
16 Motilization M davs  Tha 4/1918 Wed 5/23/1811
7| Site Access and Staging 10days St 512/18 Wed 5/23 18165510 days 1 |
8 | Pump Station Werk 120 days Thu 5/24/18 Sat 10/20/16 ——r |
; Clearing and Grubbing Tday  The 5/24/18 Thu 5/24/18 17 |
w0 | Earthwork 12days  FriS/25/18 Thu6/7/18 | |
Excavation - Dry Material Zdays  FiS{Z5/18 Sat 5/26/16 19 | |
Excavation - Wet Material Wdays  Mon 5/28/18 Th 6718 21
| Haul and Dispose of Excess Material Wdws  FiS2513 Th 6718 2155 | |
2] Reinforced Conerete 6ddays  Fri6/8/1E  TueB/21/18 | |
s | Conerete Aoar (Include 28 days of Curing] Mdaps  FGEAR FIFAHIE 23 |
® | Conurete Walls (indude 28-davs of Curing) S0davs  Sat6/16/18 Mon 8/13 1825587 days | |
Eal Cancrete Top Slab {iachle 28 days of Curing] 30 days  Wed 7/18/18 Tue B/21/18 2655427 days o —
E: Irrigation Pumps and Mators 16days  Wed 6/22/1¢5at 9/6/16 q: | |
i Install Pumps and Motors. 16 days  Wed 8/22/18%01 9/8/18 37 | Y
= | Piping 11days  Men 8/10/18Fri 9/21/18 ™
= | 48" pipe Adays  Mon9/10/18Thy 8/13/18 29 | x | |
el 84" Pipe 2days  Fi914/18 Sat9/15/18 31 L4
= | Hydiaulic Gates Sdays Mo 9/17A8RI 92118 32 | & | |
el Remaining Pump Station Work 25 days  Set9/22/18 Set10/20/18
% | Concrete Diility Vaults Sdays  Sat9/22/18 Thu 9/27/18 33 | ; |
Ell Prefabricated Steel Building 10 days P 92818 Tue 10/9/18 35
7 | Standby Generators with Buildings. 10 days  Wed 10/10/15at 10/20/18 36 | | |
EX Discharge Pipelines 3ldays  Mon 10/22/1Mon 11/26/)
W | Clearing and Grubbing 1 day Mon 10/22/1 Mon 10/22/137 | | |
K3 Trench Excavation Gdars  Tue 10/23(1tMon 10/29/139
N &' Pipe 20 durs Tue 10/30/18Wed 11/24/140 | | |
& Trash Rack Adays  Tha 11/22/1: Mon 11/26/141
a | Feeder Canal 30days  Mon 10/22/15at 11/24/18 | | |
: Sheet File Collerdam A days  Mon 10/22/1Wed 11/7/1837 |
as Claaring and Grubbing Tday  Tha L1818 Tha 11/8/18 44 | |
Excavation 1W0days  Fi11/9/18 Tue 11/20/1645 |
ar Tradh Rak Adars  Wed 11/21/13a1 11/24/18 45 | | |
=] Fish Screen 106 days  Mon 11/26/1Thu 3/28/18 | | |
a8 | Clearing and Grubbing Tday  Mon 11/26/1Mon 11/26/147
Channel Excavation 2days  Tue 14/27/1iWed 11/28/149 | |
Structural Excavation Tday  Th B/29/1Thy 11/29/1150 [
Reinforced Concrete 66days  Fri11/30/16 Thu 2/19/19 |
Cancrete Foundations {Include 28 days of Curing) 40 days  Fii 11/30/18 Tue 1/15/19 51 |
Concrete Aoor (include 28-davs of Curing) Sdavs  Sat12/8/18 Thu 1/17/1% 5385+7 days | |
Camcrete Footings {inchuce 28 days of Curing) 40 days  Mon 12/17/1Thu 1/31/19 54557 days
Conarete Walls (Indude 28-days of Curing] ASdays  Tue 12/25/10Tha 2/14/19 5585+ days
Structural Steel Supports Bdays B 2{15/19 Thu 2/21/19 56 | | |
Fish Screen and Deadplates A0 doys  Fi 2/22/19 Tue 3/5/19 57
Soreen Cleaners Sdays  Wed 3/6/19 Won 3/11/1958 | | |
Fisdh Return Pump 10 days  Tue 3/12/19 Fi3f22{19 59
fish Heturn Pipes Sdays  Sat3/23/19 Thu 3/26/19 60 | | |
Demabilization A5days P 2/29/19 Mon 4/15/1961 | |
Pump Station - Site 2 10 days  Tha 4/1918 Mon 4/15/1911 : |
Pump Station - Site 3 0 days Tue 4/16/19 Fi 4f10/20 62 |
Pump $tation - Sites 4 and & 500 days - Tue 4/16/19 Wed 11/18/263 | | 7
: # Exlsting 286 days  Thu 11/19/21Mon 10/18/% f 1
Mobilizaticn snd Prepatatary Wark 20days  Thu 11/19/2Fri 12/11/20 | | |
Mobilization sdays  Thu 11/19/205a1 12/5/20 65 |
Site Access and Staging 15dags  Wed 11/25/2F1i 12/11/20 687510 days | |
Phase 1 Construction Tadays  Sat12/12/2C5at 3/6/21 |
Phase 1 Cofferdsm 3Sdays  Sat12/12/20The 3/21/21 | | |
sheet file Cofferdam 25days  Sat12/12/20%11/9/21 69 |
Earthen Cofferdam Wdays  Mon 1/11/21Thi 1/21/21 72 | | |
Phate 1 Dam Removal 3Mdays  Frilf22/21 Sat3/6/21 | | ]
Rork Excavation Fodays  FiL/2/21 5021321 73 | | |
Timber Decking Removil A2days  Mon 2/15/215 2{27/21 75 | |
“Timber Gribbing Removal Adays  Mon 3121 Thu 34721 76 |
Timber Pile Demalition Zdays PR35 S 3/ei 77 | | |
Phase 2 Construction 133 days  Mon 3/8/21 Man 8/9/21
Phase Z Cofferdam asdsys  Mon 3/8/21 Wed 4/26/21
Sheat Pile Cofferdan ASdays  Mon 3821 Wed 4282178 | | |
Phase 2Dam Removal 85davs  Thu4/29/21 Mon 8/9/21
Rk Excavation 36 days  Thu 42921 Wed 6/9/21 81 | | |
Timber Decking Remaval 25days  Thu B/L0/21 Tha 7/8/21 83
Timber Cribbing Removal Sdays i 7921 Wed 7/14/2180 | | |
Timber Pile Demalition Z2days  Thu 71521 i 7/16/21 85
heet file Demalition 20days St 7/13{21 Mo B/9/21 86 | | |
Site Restoration 10 days  5at9/25/21 Wed 10/6/2187
Demohifization 10 dars Tha 10/7/21 Mon 10718/ 283 | | |
Projects LA River_Project Scheduls Ttk — Nilastone - Projatt Sireemary ey External Miestone active Milsstens Durstien-cnly Marual Surrrnany — Firish-only a Progress
Cato: Thi 5/1516 SME. 0 whidiaiauis Summany 1 Exverral Tasks —— nactive Tak dtive Summany 1 Meanusl Sumimany RO se— S Ty Deadine + Manual Progreis
Page 1




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Multiple Pumps with Conservation Measures Project Schedule




D [Tk Hame Duration  [start Finish Predecassars J
217 D18 219 220 021 022 023 024 0% D% 227
a1 a2 a3 a1 a1 az a3 [ a1 a2 05 a1 at a2 a3 ol a1 az az ol a2 [H] a4 a1 a2 a3 [ a1 az a3 a1 a1 a2 a3 a1 a1 az a3 a1
alflmialmlslslalslolnlolalrimliaimlsfslals|olnlojslFimlalmlilalals/o/nlolsfrimialmlalalals|olnlojslelmialmlalslalsiolnlols[rlmalmlalslals/olmlolslrlmialmlalslalslolnlolslrimialmisiailalsolnjolalrlmialmliojalals|olnlolslelmialmliolslals/oln|o]s]
1 |LOWER YELLOWST ONE IRRIGATION PROJECT - MULTIPLEPUMPS 3345 days Mon 5/2/16 Wed 1/6/27
WITH CONSERWVATION MEASURES ALTERNAT VE
2 | PRE-CONSTRUCTION AWARD 625 days  Mon 5/2/16 Mon 4/30/1% 1
3| Phns &Specifications 570davs Mon 5/2/16 Sat 2/24/18 1
4 30% Design 210 days Won 5/2/16 Sat 12/31/16 n
s 60% Design 150 days Mon 1/2/17 Sak §/24/17 4 i
& 90% Design 180 days  Mon 6/26/175at 1/20/15 5 5 D Z!
7 BOOE 30days  Mon 1/22/185at 2/24/18 &
8 Procurement & Awa rd S5daw  Mon 2/26/15Mon 4/30/1¢
9 Advertise 30days  Mon 2/26/185at 3/51/18 7
T Awsard Edays  Mond/2f1E Mon 4/30/185 e R
B TP Odays  Won4/30/18Mon 4/30/1510 oLl ]
|12 | CONSTRUCTION 2620 days 5at8725/18 Wed 1/6/27 T
13 conven laterak to Pipe 525days 5a18/25/18 Tued4/28/20 r 1
BT Construction - Year 1 M5days 5at8/25/18 5atd20/19 [ 1
=N Maobilization andSite preparation 30days  Sat &25/18 Fri /2818 1155+100 day: y
15| 18" Pipe Laterals 1Sdays  Sat 9/29/18 Tue 10/16/1£15
A 24" Pipe Leterals B0 daps  Wed 10/17/1Tue 12/25/1616 E
1 | 60" Pipe Laterals 100 days  Wed 12/26/153t 4/20/19 17 =
BE 36" Pipe Laterals 175 days Sat 9/29/18 Sat 4/20/19 15 2 2
@ Gonstruction - Year 2 185days Mon9/9/19 Frid/10/20
3 Wobilization andSite Preparation 15days  Mon 9/9/19 Wed 9/25/1918F5+120 dav: =
oz | 36" Pipe Laterals SO days  Thu 9/25/19 Fri 11/22/19 21 r
R 43" Pipe Laterals 170deys Thu 9/26/18 Fria/10/20 21 =
N 72" Pipe Laterals 25 days St 11/23/1953t 12/21/1922
= Line Remainirg Canzls with Shote ete F0days  Mon12/23/1Thu 3/12/20 24
B Site Restoration and Demobilization 15days  Sa4/L1/20 Tue 4/28/20 23
27 | Line Main Ganal 2355daws Mon 9/17/18Wed 3/25/2t T 1
R Construction - Year 1 195days  Mon 8/17/16Wed 5/1/19 T 1
= WMobilization and Site Freparation 15days  Mon 2/17/18%Wed 10/3/1115%+100 day: A
ER Place and Compact Fill in Main Canal 170 days Thu 10/4/18 Fri4/15/19 20 -
Site Restoration and Demobilization 10days  Sat 4/20/19 Wed 5/1/19 30
Gonstruction - Year 2 175davs  Wed 9/25/15Wed 4/15/20 1
R Mobilization and Site Preparation 15 days  Wed 9/25/19Fri 10/11/19 31F5+125 day:
34 Place Canal Lining 160 doys  Sat 10/12/19Wed 4/15/2033
ER Construction - Year 3 175days  Mon 9721/2(Man 3/12/21 1
R Mobilization and Site Preparation 15 days  Mon 9/21/20Wed 10/7/2034F5+ 155 day:
z Place Canal Lining 160 days Thu 10/8/20 Mon 4/12/2136 )
= | Construction - Year 4 175days Friofia/21 Fridf8f22 L« 1
EX Mobilization and Site Preparation 15 days  FriofL7/21 Mon 10/4/2L37F5+155 day: o
a Place Canal Lining 160 days Tue 10/5/21 Friafs/z2 39 b
| Construction - Year 5 175 days  Wed 9/18/2:Wed 1/5/ 5 1
a2 | Iabilization andSite Preparation 15days  Wed 9/14/22Fri 9/30/22  A0FS+135 day
EER Flace Canal Lining 160 days Sat 10/1/22 Wed 4/5/23 42 e
4 Construction - Year & 175days  Mon 9/11/2:Mon3/1/ 2% £
5| Iabilization andSite Preparation 1Sdays  Mon 9/11/23Wed 9/27/2343F5+135 day! <
E Flace Canal Lining 160 days Thu 9/28/23 Mon 4/1/24 45 E = i 1
Kl Gonstruction - Year 7 1sdavs Frigfofe  Fri3f28/2s i
=l Wabilization andSite Preparation 1S days  FrigfE/23  Mon 9/23/2446F5+135 day: =
| Flace Canal Lining 160 days  Tue 9/24/24 Fri3/25/25 48 = 1
=N Gonstruction - Year 8 sdays Wed 9/3/25 Wed 3/25/2 l 1
| 5| Wobilization andsite Preparation 15days  Wed 9/3/25 Fri /19/25 49F5+135 day: ]
52 Flace Canal Lining 160 days Sab 9/20/25 Wed 3/25/2651
53| CheckStructures and Flow Measuring Devices 20davs Wed 4/29/2Tue 12/9/X r
54 Construction 2A0days Wed 4/29/ATue 12/ 20/ [
s | Wiobilization 15 days  Wed 4/29/20Fri 5/15/20 26 -
Flzce and Compact Fill in Main Canal 185 deys Sat S/L6/20 Thu L2/17/2(55 L= = "
57 Demobilization 10days  Fri12/18/20 Tue 12/20/2056 )
E3 Construct Wind Turbine 50 days  Mon 4/26/21Tue 6/22/21 L—|
Build and Test Wind Turbine S0days  Mon 4/26/20Tue £/22/21 S7FS+100 day: T
&0 Construct Ranney Welb 615 days  Wed 6/23/21Fri 6/9/23 G 1
S tobilization 30 days  Wed B/23/21Tue 7/27/21 59 |
62 Orill and Pump Tests 100 days Wed 7/28/215at 11/20/2161 f==" y
63 | well Installation 250 days Mon 11/22/2Th 9/8/22 62 % ¥
&4 Purp Station Installation 250days FriTfLf22  Tue 4/18/23 B3FS60 days s D z
65 | Discharge Piping B0 days  Wed 3/15/25Tue 5/23/23 BAFS-30 days
6E | Demablization 15 days  Wed 5/24/23Fri 6/3/25 65
&7 | Demolition of Existing Intake Diversion Dar Nedays Thu3/26/26 Wed 1/6/27 [
eE | Mobilization and Prepa ratory Work Mdays  Thu3/26/26 Fridf17/26
B | Iabilization 15days  Thu 3/25/26 Sat 4/11/26 52
N Site Accass and Stagirg 15 daps  Wed 4/1/26 Fria/17/26 BOFS-10 days
S Phase 1 Construction 73daw  Sa14/18/26 sat7/11/26
2 Phase 1 Cofferdam 35days  Sat4/18/26 Thu 5/28/26
R Sheet Pils Cofferdam 25 days  Sat4f18/26 Sat 5/16/25 70
I Earthen Cafferdam 10dsys  Mon 5/18/26Thy 5/28/25 73
= Phase 1 Dam Removal Wdays  Fri5/29/26 Sat7/11/26
| Rock Excavation Wdays  FriS/2H6 Sat 6/20/26 74
A Timber Deckirg Rem oval 12days  Mon 6/22/2553t 7/4/26 76
| Tiraber Cribbirg Rernoval 4days  Mon 7/6/26 Thu 7/9/26 77
= Timber File Demolition Zdays  Fri7fL0M26 Sat 71126 78
ER Phase 2 Construction 133davs  Mon 7/13/2¢Mon 13/13/%
Ew Phase 2 Cofferdam a5days  Mon 7/13/20Wed 9/2/26
N Sheet File Cofferdam 45 days  Mon 7/13/26Wed 9/2/26 79
IR Phase 2 Dam Removal #8days  Thu9/3/26 Mon12/14/:
R Rock Excavation 36 days  Thu 97526 Wed 10/14/282
R Timber Decking Rem oval 25 days  Thu 10/15/2€Thu 11/12/2684
Es | Tirnber Cribbirg Rermoval Sdays  Fri 11/15/26 Wed 11/16/285
&7 Timber Pile Demolition 2days  Thu 11/19/26Fr 11/20/26 56
ER Sheet Pile Demalition 20 days  Sat 11/21/26Mon 13/14/287
Em | Site Restoration 10days  Tue 12/15/2¢Fri 12/25/26 &8
N Demobilization 10 days  Sat 12/26/26Wed 1/6/27 &9 i
Project: LA River_Project Scheduld  Task L Wilestone © Project Summany I 1| EtenalMilstone < Inactive Milestone Duration-only Manual Summery 1 Finish-onk a Progress B —
Date: ThuS/19/16 plic R, Surmrmary 1 Extemal Tasks Inaive Task Inactive Summany T I Menud Summary Rollup . Stamonk E Deadine o Menud Progress _—
Pegel
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Rock Ramp ARA




Abbreviated Risk Analysis

Project (less than $40M): Lower Yellowstone River

Project Development Stage/Alternative:

Feasibility (Alternatives)

Risk Category: Low Risk: Typical Construction, Simple

Alternative: Rock Ramp

Meeting Date:

Total Estimated Construction Contract Cost = | § 59,979,308 |
CWWBS Eeature of Work Contract Cost % Contingency $ Contingency Total
01 _LANDS AND DAMAGES Real Estate 3 - 0.00% $ ) -
1_[15 FLOODWAY CONTROL AND DIVERSION STRUCTURES Concrete Crest Structure $ 8,950,189 26.65% $ 2,385.078 $ 11,335,267
2 |06 FISHAND WILDLIFE FACILITIES Coffer Dam $ 4,167,924 40.81% $ 1,701,095 § 5,869,019
3 |06 FISH AND WILDLIFE FACILITIES Rock Ramp $ 45,844,675 33.24% $ 15,239,490 $ 61,084,165
4 |06 FISHAND WILDLIFE FACILITIES Mob/Demob, Haul Roads, ging, etc. $ 1,016,520 28.24% $ 287,106 $ 1,303,626
5 $ = 0.00% $ -8 -
6 $ & 0.00% $ - % 2
7 0.00% $ - 8 &
8 s - 0.00% $ .3 .
9 $ & 0.00% $ -8 =
10 $ - 0.00% $ -3 =
] s s 0.00% $ < % .
12 [ANl Cther Remaining Construction Items $ - 0.0% 0.00% $ -9 -
13 |30 PLANNING , ENGINEERING , AND DESIGN Pl i gi ing, & Design $ 5,453,000 18.84% $ 1,027,121 $ 6,480,121
14 |31 CONSTRUCTION MANAGEMENT Construction g $ 3,635,000 20.55% $ 747,162 $ 4,382,162
XX [FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) $ -
Totals
Real Estate $ @ 0.00% $ - % .
Total Construction Estimate $ 59,979,308 32.6992% $ 19,612,770 $ 79,592,078
Total Planning, Engineering & Design $ 5,453,000 18.8359% $ 1,027,121 § 6,480,121
Total Construction Management $ 3,635,000 20.5547% 5 747,162 $ 4,382,162
Tolal S 50,067,308 30.97% S 21,387,053_3 90,454,361 |
Base 50% 80%
Range Estimate ($000's) | $69,067K] $81,899k] $90,454K]

* 5% based o0 base isat 5% CL,

Fixed Dollar Risk Add: (Allows for additional risk to be
added to the risk analsyis. Must include justification.
Does not allocate to Real Estate.




Lower Yellowstone River Rock Ramp

Faazibilty |Akernatmes|
Abbiaatedd Rek Lnaksi
Mizeting Date: OH a0

Muherate

Significand  Cetical

Risk Register

POT Discussions & Condusions

Include logic £ justificionfor choi Impact Likelibood | RiskLewel
Mzeimum Projgedt Growdh
Mkt s Rmah hg o ompER Rafcor i chamge Bt heigh; Parme| ST OF0W hzja b, e soopuricak o B conh
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Weprojects hErtting kadh] Dmoe chaiges b e desige. PRIRKE:
The comepiassmpiions ane Kely wciange, Fiiier
Pe2 Cote 1 [am See dbcissby o . lie sHJAt0NS CONKIShow reed 0T MmO (RWIRING B0 Whoe Et: Ll 3
T3y carety arsumed,
Carre s tar s Wmpens £ boW B3the cesige accompleies the
pmlec‘tx Invie vt Howener, some Ilthgaﬂmx stll emzh
REd Fock Ramp See dEciLsD) Dose. ez The B b £T0E K BBl conld change, iy seape Wogera: Liey 3
Qrowth cONll B3l © costimpacs Soagh.
Becanse of ow deshe buel, e soopeizcak of s conid
G WobvTe mob, Hat | Roals, SBok O ek See dicis b Dose change bt & w0t ikl D be 5igy MBSty dite et B2ncament [=E el Lkl Fla
rmptbas.
PSS il b QgD Unlke o
PEE o b gugbk Unlke b 1]
P& il b gfigbk Uilke by o
PS5 o b QgD Unikely o
PEg il b glighk Unlke by (1]
PS-10 il b gligh Uilke bk o
PE-11 ul B glighik Uilke by 1]




PS-12 Remaining Construction tems MNegligible Unlikely 0
Potential need for more investigations to be completed, above

PS-13 Planning, Enaineering, & Design See discussion above and beyond what is already assumed. These investigations Negligible Unlikely 0
could present moderate cost increases
Construction management could increase moderately given

PS-14 Construction Management See discussion above any scope increases as more management would be required Negligible Unlikely 0

io oversee the additional construction

Acquisition Strategy

Maximum Project Growth

Due to conceptual level of this project, there is limited cortracting plan

Current estimate assumes one contract to be bid out. Contractor
assumes several subs, and schedule includes non-construction

IR A e S DI periad during harsh winter months. So assumptions are relatively Marginal Likely 2
regarding number of contracts and sub-contractors; Harsh weather could be conservative. but stil have some risk of changing. Impacts waould
a risk, but contractors would likely be experienced in this region; No 8a or fikely be maréma\ at mostif they oceured
AS-1 Concrete Crest Structure small business likely due to scale of the project;
AS-2 Coffer Dam See concerns listed above See discussion listed above Marginal Likely 2
AS-3 Rock Ramp See concerns listed above. See discussion listed above Marginal Likely 2
AS-4 Mob/Demob, Haul Roads, Staging, etc See concerns listed above. See discussion listed above Marginal Likely 2
AS-5 0 Negligible Unlikely 0
AS6 0 Negligible Unlikely 0
Negligible Unlikely 0
AST 0
Negligible Unlikely 0
AS-8 0
Negligible Unlikely 0
AS-9 0
Negligible Unlikely 0
AS-10 0
Negligible Unlikely (0]
AS5-11 0
Negligible Unlikely 0
AS-12 Remaining Construction tems
AS-13 Planning, Engineering, & Design See concerns listed above. See discussion listed above Marginal Likely 2
AS-14 Construction Management See concerns listed above, See discussion listed above Marginal Likely 2

Construction Elements

Maximum Project Growth

15%




Mot likely to be significant impact but there could be issues in

Placing concrete within cofferdam and near flowing water. plating Tho-Gomrete! that Grienger e cUrrort prodtichnties Marginal Possible 1
CE-1 Concrete Crest Structure
Current dewatering assumptions and sheet pile cofferdams
CE-2 Coffer Dam Diversion and control of water el st T C el s gt s el ey Significant Possible 3
are not sufficient. Changes to dewatering efforts could see a
large increase in costs
CE-3 Rock Ramp Placing rock within cofferdams and near flowing water Mot lkelyto be:slomheant mpsctbuktharoeolld bo asnes Marginal Possible 1
placing the rock ramp that change the current productivities
These construction elements are common and are unlikely to
CE-4 Mob/Demob, Haul Roads, Staging, etc No significant risks anticipated Megligible Unlikely 0
have any risks that cause cost increases
CE-5 0 Nedgligible Unlikely [0}
CE®S 0 Negligible Urilikely 0
Negligible Unlikely 0
CE-7 0
Negligible Unlikely 0
CE-8 0
Nedgligible Unlikely 0
CE-9 0
Negligible Unlikely 0
CE-10 0
Negligible Unlikely 0
CE-11 0
Negligible Unlikel
GEe2 Remaining Construction lterns - ¢ 0
CE-13 Planning, Engineering, & Design MNone anticipated No significant risks anticipated Negligible Unlikely 0
CE-14 Construction Management Diversion and control of water {f e cearion Ot s U e Marginal Possible 1

could increase as well

Quantities for Current Scop

Maximum Project Growth

20%

Mo significant risks are anticipated for the quantity of the crest

MNone anticipated Srictira MNegligible Unlikely 0
Q-1 Conerete Crest Structure
The cofferdams have detailed quantity take-offs that have
been verfied, thus these are likely reasonable. There is risk of
Q-2 Coffer Dam Cofferdam quantities and dewatering assumptions the contractor requiring more sheet piling and/or longer Significant Possible 3

periods to dewater. This risk is low but could be significant
increase




Quantities have been caloulated with the best info available

Q-3 Rock Ramp Confidence in rock quantities and have been reviewed. But there is a chance they could Marginal Passible 1
change, which could cause a cost increase
There is a low risk that the number of mob/demob periods
Q-4 Mob/Demob, Haul Roads, Staging, etc MNumber of mobfdemob periods and assumed mob/demob durations e e S gl i i e g B il Moderate Possible 2
crews to site could be greater than those assumed. These
risks are low, but could cause moderate increase ifthey occur.
Q-5 0 Negligible Unlikely 0
Q6 0 Negligible Unlikely 0
Negligible Upilikely Q0
CED 0
MNegligible Unlikely 0
Q-8 0
Negligible Unlikely 0
Q-9 0
Negligible Unlikely O
Q-10 0
MNegligible Unlikely 0
Q-11 0
Q-12 Remaining Construction ttems Negligible Unlikely 0
Q-13 Planning, Engineering, & Design Mone anticipated Mo significant risks anticipated Nedgligible Unlikely 0
Q-14 Construction Management MNone anticipated Mo significant risks anticipated Negligible Unlikely 0
Specialty Fabrication or Equipment Maximum Project Growth 50%
MNone anticipated No specialty fabrication or equipment required Negligible Unlikely 0
FE-1 Concrete Crest Structure
FE-2 Coffer Dam Mone anticipated Mo specialty fabrication or equipment required Nedgligible Unlikely (0]
FE-3 Rock Ramp None anticipated Mo gpecialty fabrication or equipment required. Negligible Unlikely 0
FE-4 Mob/Demob, Haul Roads, Staging, etc MNone anticipated Mo specialty fabrication or equipment required Negligible Unlikely 0
FE-5 0 Nedgligible Unlikely 0
FE-6 0 Negligible Unlikely 0




Negligible Unlikely 0
FE-7 0

Negligible Unlikely 0
FE-8 0

Negligible Unlikely 0
FE-9 0

Negligible Unlikely 0
FE-10 0

Negligible Unlikely 0
FE-11 0
FE-12 Remaining Construction tems Negligible Unlikely 0
FE-13 Planning, Engineering, & Design MNone anticipated MNo specialty fabrication or equipment required. Negligible Unlikely O
FE-14 Construction Management None anticipated MNo specialty fabrication or equipment required Negligible Unlikely 0

Cost Estimate Assumptions

Maximum Project Growth

€T

Concrete Crest Structure

Productivity assumptions

The assumptions regarding the productivity of placing the
concrete crest structure could differ once in the field
Conservative assumptions were used, but there is still a risk of
these being different than the contractor

Marginal

Likely

Coffer Dam

Productivity of placing cofferdams

The cofferdam installation will be completed along the flowing
river channel. Therefore there is some risk that current
assumptions are wrong. Estimate attempted to make
conservative placement assumptions and therefore not likely
to see a significant cost increase

Marginal

Likely

ET-3

Rock Ramp

Productivity assumptions; Site accessibility at disposal locations

This alternative involves placing large quantities of rack
Estimated production rates may not be correct, but
conservative assumptions have been assumed. Therefore not
likley to be a large increase but could occur,

Marginal

Likely

cT-4

Mob/Demob, Haul Roads, Staging, etc

Site accessibility and transport delays

Due to needing to access the site from Joe's Island, there are
no existing roadways capable of handing the construction
traffic to and from the site. Thersfore, access roads are
assumed to be installed. But the access speeds and traffic
assumptions may be different during construction than
currently assumed. This could lead to cost increases if it
happens

Moderate

Passible

Negligible

Unlikely

Negligible

Unlikely

e

MNegligible

Unlikely




Negligible Unlikely
CT-8 0
MNegligible Unlikely
€79 0
Negligible Unlikely
CT-10 0
Negligible Unlikely
CT-11 0
CT-12 Remaining Construction ltems MNegligible Unlikely
Atypical percentage for this item has been assumed
CT-13 Planning, Engineering, & Design Percentages assumed for PED Percentage may change, but not likely to increase significantly Marginal Possible
from current
Atypical percentage for this item has been assumed
CT-14 Construction Management Percentages assumed for Ch Percentage may change, but not likely to increase significantly Marginal Possible
from current
External Project Risks Maximum Project Growth
Winter weather is an issue and construction will be likely
completed around those times. But impacts to cost/schedule
could still occur. The risk of infation to fuel and other material
Severe winter weathere, unanticipated inflations in fuel, and materials; e
items is real and could be a significant impact. The bidding Significant Possible
market conditions and bidding ¢limate;
climate attime of award, and for possible numerous contracts,
could be Unfavorable to the cost. Given all these risks, a
significant impact would be assumed ifthey all occured
EX-1 Concrete Crest Structure
EX-2 Coffer Dam See discussion above See discussion above Significant Possible
EX-3 Rock Ramp See discussion above See discussion above Significant Possible
EX-4 Mob/Demob, Haul Roads, Staging, etc See discussion above See discussion above Significant Paossible
EX-5 0 Negligible Unlikely
EX-6 a MNegligible Unlikely
Negligible Unlikely
EX-7 0
Negligible Urilikely
EX-8 0
Negligible Unlikely
EX-9 0
MNegligible Unilikely
EX-10 0
MNegligible Unlikely
EX-11 0




MNegligible Unlikely
EX-12 Remaining Construction ftems
EX-13 Planning, Engineering, & Design See discussion above See discussion above Significant Possible
EX-14 Construction Management See discussion above See discussion above Significant Possible




Lower Yellowstone River Rock Ramp

Feasibility (Alternatives)

Abbreviated Risk Analysis

Risk Evaluation

2 T y e Specialty : - ;
BS Potential Risk Areas Project Scope Acquisition Construction | Quantities for Eabneatea ar Cost Estl[‘nate Extem_al Project Costin
— e Growth Strategy Elements Current Scope 2 Assumptions Risks Thousands
Equipment
01 LANDS AND DAMAGES Real Estate 50
TI FCOUDUAT CONTROL
AND DIVERSION Concrete Crest Structure 2 2 1 0 2 3
STRUCTIIRES $8.950
06 FISH AND WILDLIFE FACILITIES Coffer Dx
offer Dam 3 2 3 o 2 g $4.168
06 FISH AND WILDLIFE FACILITIES Rock Ramp 3 2 1 0 2 3 S
06 FISH AND WILDLIFE FACILITIES ML/ RenILE i Roetis Bl ie 2 2 1] 0 2 3
etc. $1.017
e} 0
0 0 0 0 0 0 %
0 0 0 0 0 0 0 0 50
0 0
0 0 0 0 0 ¢} %0
0 0
0 0 0 0 0 1] o
0 0
0 0 0 0 0 0 0
0 0
0 0 0 0 0 0 %
0 (]
0 0 0 0 0 (1] %0
All Other Remaining Construction Items 0 0 0 0 0 0 o)
Ei;GLANNMNG’ ERGIRER I ARD Planning, Engineering, & Design 0 2 0 0 1 3 s
21 CONSTRUCTION MANAG EMENT C fon M
onstruction Management 0 2 1 0 1 3 Sia
$69,067
Risk s 5010 § 2692 § 6,051 § 1120 $ - 8 2347 $ 4,168 $21,387
Fixed Dollar Risk Allocation $ - § - $ - § - § - $ -3 = $0
Riskl| $ 5010 § 2692 § 6,051 § 1,120 § -3 2347 § 4,168 21,387
Total 90,454




Lower Yellowstone Intake Diversion Dam Fish Project
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Bypass Channel ARA




Abbreviated Risk Analysis

Project (less than $40M): Lower Yellowstone River
Project Development Stage/Alternative: Feasibility (Alternatives)
Risk Category: Low Risk: Typical Construction, Simple

Alternative: Bypass Channel

Meeting Date:

Total Estimated Construction Contract Cost = | § 49,424,497 |
CWWRBS Eeature of Work Contract Cost % Contingency $ Contingency Total
01 LANDS AND DAMAGES Real Estate 3 - 0.00% 3 - % -
09 CHANNELS AND CANALS (Except Navigation Ports and

1_|Harbors) Bypass Channel $ 18,046,778 8.82% $ 1,591,828 $ 19,638,608

2 |15 FLOODWAY CONTROL AND DIVERSION STRUCTURES Intak e Weir $ 12,266,807 8.82% $ 1,082,002 § 13,348,809

3|16 BANK STABILIZATION Bank Stabilization Rock $ 19,110,912 8.82% $ 1,685,690 $ 20,796,602

4 3 - 0.00% $ -3 =

5 $ - 0.00% $ -9 =

6 $ - 0.00% $ -9 =

7 0.00% $ - 8 -

8 s - 0.00% $ .3 .

2 s g 0.00% s . s .
10 $ - 0.00% $ -3 =
] s s 0.00% $ < % .
12 Al Cther Remaining Construction Items $ - 0.0% 0.00% $ -9 -
13 |30 PLANNING , ENGINEERING , AND DESIGN Pl i gi ing, & Design $ - 0.00% $ - 8 -
14 |31 CONSTRUCTION MANAGEMENT Construction g $ 2,996,000 8.82% $ 264,264 $ 3,260,264
XX |FIXEDDOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOWY) $ -

Totals
Real Estate $ & 0.00% $ - % =
Total Construction Estimate $ 49,424,497 8.8206% $ 4,359,519 $ 53,784,016
Total Planning, Engineering & Design $ - 0.0000% $ -8 =
Total Construction Management $ 2,996,000 8.8206% 5 264,264 $ 3,260,264
Total $ 52,420,497 8.82% $ 4,623,784 3 57,044,281
Base 50% 80%
Range Estimate ($000's) | $52,420K] $55,194k] $57,044K]

* 5% based o0 base isat 5% CL,

Fixed Dollar Risk Add: (Allows for additional risk to be
added to the risk analsyis. Must include justification.

Does not allocate to Real Estate.




Mizeting Date:

Lower Yellowstone River Bypass Channel

Faazibilty |Akernatmes|
Abbiaatedd Rek Lnaksi
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PS-12 Remaining Construction tems MNegligible Unlikely 0
PS-13 Planning, Enaineering, & Design None See discussion above Negligible Unlikely 0
PS-14 Construction Management MNone See discussion above Negligible Unlikely 0
Acq uisition Strategy Maximum Project Growth
Contract had already been awarded, and assumptions in
estimate were likely over estimated. Therefore no likely cost Negligible Unlikely 0
AS Bypass Charnel Nane increase due to acquisition strategy issues
AS-2 Intake Weir MNone See discussion above Nedgligible Unlikely 0
AS-3 Bank Stabilization Rock MNone See discussion above Negligible Unlikely 0
AS-4 0 MNone See discussion above MNegligible Unlikely 0
AS-5 ol Negligible Unlikely 0
ASE 0 Negligible Unlikely 0
Negligible Unlikely 0
AS-T 0
Negligible Unlikely 0
AS-8 0
Negligible Unlikely 0
AS-9 0
Negligible Unlikely 0
AS-10 0
Negligible Unlikely 0
A5-11 0
Negligible Unlikely 0
AS-12 Remaining Construction ftems
AS-13 Planning, Engineering, & Design MNone See discussion above Negligible Unlikely 0
AS-14 Construction Management None See discussion above Negligible Unlikely 0
Construction Elements Maximum Project Growth 15%
Construction elements are of no risk as the project was . "
previously bid on, and current estimate is likely conservative Negligible HRliE 0
CE-1 Bypass Channel Mone




CE-2 Intake Weir MNone See discussion above MNegligible Unlikely

CE-3 Bank Stabilization Rock MNone See discussion above Negligible Unlikely
CE-4 0 MNone See discussion above Negligible Unlikely
CE-5 0 Negligible Unlikely
CE-6 0 Medgligible Unlikely

Negligible Unlikely
CE-7 0

Negligible Unlikely
CE-8 0

MNegligible Unlikely
CE-9 0

Negligible Unlikely
CE-10 0

Negligible Unlikely
CE-11 0

Negligible Unlikely
CE-12 Remaining Construction tems
CE-13 Planning, Engineering, & Design None See discussion above Negligible Unlikely
CE-14 Construction Management None See discussion above Negligible Unlikely

Quantities for Current Scop Maximum Project Growth

Designs have been built out to the 100% level. Therefore
None quantities used in the estimate are highly reliable and and are Negligible Unlikely
very unlikely to change at this point.

Q-1 Bypass Channel

Q-2 Intake \Weir MNone See discussion above Nedgligible Unlikely
Q-3 Bank Stabilization Rock MNone See discussion above MNegligible Unlikely
Q-4 0 MNone See discussion above Negligible Unlikely

Q-5 0 Negligible Unlikely




Q6 0 Negligible Unllikely 0
Negligible Unlikely 0

Q-7 0
Negligible Unlikely 0

Q-8 0
Negligible Unlikely 0

R 0
Negligible Unlikely 0

Q-10 0
Negligible Unlikely (0]

Q-11 0
Q-12 Remaining Construction tems Negligible Unlikely 0
Q-13 Planning, Engineering, & Design None See discussion above Nedgligible Unlikely 0
Q-14 Construction Management MNone See discussion above Negligible Unlikely 0]

Specialty Fabrication or Equipment Maximum Project Growth 50%
Kb Mo specialty fabrication or equipment required for this Negligible Unlikely 0
FE1 Bypass Channel alternative

FE-2 Intake Weir None See discussion above MNegligible Unlikely 0
FE-3 Bank Stabilization Rock MNone See discussion above Negligible Unlikely 0
FE-4 0 Mone See discussion above Nedgligible Unlikely [0}
FES 0 Negligible Urlikely 0
EE 0 Negligible Unlikely 0
Negligible Unlikely 0

FE-7 0
Negligible Unlikely 0

FE8 0
Negligible Unlikely 0

FE-9 0
Negligible Unlikely 0

FE-10 0
Negligible Unlikely [0}

FE-11 i




FE-12 Remaining Construction tems MNegligible Unlikely 0
FE-13 Planning, Engineering, & Design MNone See discussion above Negligible Unlikely 0
FE-14 Construction Management MNone See discussion above Negligible Unlikely 0
Cost Estimate Assumptions Maximum Project Growth 25%
Conservative assumptions were made across the board in the
cost estimate. This was proven when contractor bids were
bl received. Thus no risk of cost increases from the assumptions Nadlicitie Lzl 0
made within the MCACES
CT-1 Bypass Channel
CT-2 Intake \Weir MNone See discussion above Nedgligible Unlikely 0
CT-3 Bank Stabilization Rock MNone See discussion above MNegligible Unlikely Q
CcT-4 0 MNone See discussion above Negligible Unlikely 0
CT-5 0 Negligible Unlikely 0
CT-6 0 Negligible Unlikely 0
Negligible Unlikely 0
CT-7 0
Negligible Unlikely 0
CT-8 0
Negligible Unlikely 0
CT-9 0
Negligible Unlikely 0
CT-10 0
Negligible Unlikely 0
CT-11 0
CT-12 Remaining Construction tems MNegligible Unlikely 0
CT-13 Planning, Engineering, & Diesign MNone See discussion above Megligible Unlikely 0
CT-14 Construction Management MNone See discussion above MNegligible Unlikely 0

External Project Risks

Maximum Project Growth

20%




There are some small possibility of these risks occuring. But if
this alternative moves forward, it would likely begin
construciton quickly and therefore there shouldn't be any major

Weather, market volatility, unexpected increases in materials/gas e e Marginal Possible
working in the weather conditions at the site. Also, if project
needs to be re-bid, likely would not expect price increase

EX-1 Bypass Channel
Ex-2 Intake Weir None See discussion above Marginal Possible
EX-3 Bank Stabilization Rock MNone See discussion above Marginal Possible
EX-4 0 MNone See discussion above Marginal Possible
EX-5 0 MNegligible Unlikely
EX-6 0 Negligible Unlikely

Negligible Unlikely
EX-7 0

Negligible Unlikely
EX-8 0

MNegligible Unlikely
EX-9 0

Negligible Unlikely
EX-10 0

Negligible Unlikely
EX-11 0

MNegligible Unlikely
EX-12 Remaining Construction ttems
EX-13 Planning, Engineering, & Design MNone See discussion above Marginal Possible
EX-14 Construction Management Mone See discussion above Marginal Possible




Lower Yellowstone River Bypass Channel

Feasibility (Alternatives)

Abbreviated Risk Analysis

Risk Evaluation

2 T y e Specialty : - ;
BS Potential Risk Areas Project Scope Acquisition Construction | Quantities for Eabneatea ar Cost Estl[‘nate Extem_al Project Costin
— e Growth Strategy Elements Current Scope 2 Assumptions Risks Thousands
Equipment
01 LANDS AND DAMAGES Real Estate 50
U CMANNELS AND GRANACS
E. t Navigation Port: d B Ch; 1
!. xtL:ep ! avigation Ports an. ypass Channel 0 0 0 0 0 1 $18.047
15 FLODDWAY CONTROL AND -
DIVERSION STRUCTURES InEkeiels 0 0 o o 0 1 $12,267
16 BANK STABILIZATION Bank Stabilization Rock 0 0 0 0 0 1 S0
o} 0
0 0 0 0 0 1 -
e} 0
0 0 0 0 0 0 %
0 0 0 0 0 0 0 0 %0
0 0
0 0 0 0 0 ¢} %0
0 0
0 0 0 0 0 1] o
0 0
0 0 0 0 0 0 0
0 0
0 0 0 0 0 0 %
0 (]
0 0 0 0 0 (1] %0
All Other Remaining Construction Items 0 0 0 0 0 0 o)
Zi;GLANNMNG’ ERGIRER I ARD Planning, Engineering, & Design 0 0 0 0 0 1 <
21 CONSTRUCTION MANAG EMENT C fon M
onstruction Management 0 0 0 0 0 1 PR
$52,420
Risk $ $ $ 3,669 § -8 -8 -3 954 $4,624
Fixed Dollar Risk Allocation $ $ $ - § - § - $ -3 = $0
Riskl| $ $ $ 3,669 § -3 -3 -3 954 $4,624
Total

$57,044
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Project (less than $40M):

Project Development Stage/Alternative:

Abbreviated Risk Analysis

Lower Yellowstone River
Feasibility {Alternatives)

Risk Category: Low Risk: Typical Construction, Simple

Total Estimated Construction Contract Cost = I $ 35,180,547

Alternative: Modified Side Channel

Meeting Date:

CWWBS Feature of Work Contract Cost % Contingency $ Contingency Total

01 LANDS AND DAMAGES Real Estate $ 220,000 25.00% $ 55,000 $ 275,000

1 Mob, Demob & Site Preparation $ 2,254,556 29.96% $ 675528 §$ 2,930,085

2 Diversion and Control of Water $ 2,178,186 36.97% $ 805,283 2,983,470

3 |08 ROADS, RAILROADS, AND BRIDGES Bridge ion $ 975,827 35.74% $ 348,726 $ 1,324,553

09 CHANNELS AND CANALS (Except Navigation Ports and

4 |Harbors) Channel C $ 12,490,132 36.29% $ 4532849 $ 17,022,981

5 |16 BANK STABILIZATION Channel Armoring $ 17,281,844 34.80% $ 6.013.658 § 23,295,503
L s : 0.00% s . s 5
s $ : 0.00% $ .3 2
8 $ - 0.00% $ - % =
2 s = 0.00% s . s N
10 $ - 0.00% $ -3 =
" $ - 0.00% $ -8 :
12 Al Cther Remaining Construction ttems $ - 0.0% 0.00% $ -3 -

13 |30 PLANNING, ENGINEERING, AND DESIGN Pl gii ing, & Design $ 3,201,000 23.21% $ 742,931 $ 3,943,931

14 [31 CONSTRUCTION MANAGEMENT Construction M. it $ 2,133,000 24.93% $ 531,717 §$ 2,664,717

XX |FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) $ -
Totals

Real Estate § 220,000 25.00% $ 55,000 $ 275,000.00

Total Construction Estimate $ 35,180,547 35.2% $ 12,376,044 $ 47,556,591

Total Planning, Engineering & Design § 3,201,000 23.2% $ 742,931 $ 3,943,931

Total Construction Management $ 2,133,000 24 9% $ 531,717 $ 2,664,717

Total $ 40,734,547 33.6% $ 13,705,692 $ 54,440,239

Base 50% 80%
Range Estimate ($000's) [ $40,735k] $48,958Kk] $54 440k]

= 50% baser) on base i ot 5% CL

Fixed Dollar Risk Add: (Allows for additional risk to be
added to the risk analsyis. Must include justification.
Does not allocate to Real Estate.




Lower Yellowstone River Modified Side Channel

2 3 = i
Feasibility (Alternatives) =] z 2 Risk Register
Abbr evized Risk Analy sis | 2 i 2 I 3 |
Meeting Date: 0-Jan-00 Hegiigible  Maginal  Modemte c
PDT Discussions & Conclusions
Risk Element Feature of Work Concems (nclude logic & justification for choice of Impact Likelihood | Risk Level
000 & Impact)
Proiect Scove Growth Masdttum Project Growth 40%
Estimate iz bazed on conceptual level design plans with many - A
: S i e ik Becauss oflow dasign lewel, the scopelzeale of this could
P51 hob, Demob & Site Preparation |n\eSt|gat|ons TEmaniig o completeth?t el °“a."ge fheyedgn. Funf.|er change but iz not likelyto be signifizanthy diffarart than cument harginal Likeely 2
analysis may show that the cument design assumptions do not accomplizh e
the project’s intent, thus leading 1o more changes inthe design. P R
The cument assumptions are likelyto change. Further
P52 Dinerzion and Corfrol of Wiater See dizcussion abowve. inestigations could show need for more dew atering & forts hloderate Likcely ]
than cumently assumed.
Onlyone bridge is required for crew £ to travel owver the
channel. Maybe sight fsk that larger brid gedsbutments may
Ps-2 Bridge Installation Seedissussion above;ice oo nsiderations be required. Furtherinvesigations need to be completed in hoderate Lileehy 3
orderto account for ice dows. Cument bridge may require
changesin fiture designs
Current assumptions =how that the design accomplizhes the
= ! s project's intent. However, some investigations till remnain, e i
P5-4 Channel Construction See dissussion aboe. e ek i 2l et (s o Rire B aipie Signifeant Pozzble 3
growth could leadto signifcant cost impacts though.
Current assumptions show that the design accomplizhes the
P54 Channel Ammorin, See discussion abowe piEpEc it ol et sarie fn ve sigationsisill remain, Signifcant Pozsible 3
4 : thus there iz still 3 risk that this could change. Any scope 9
growth could leadto signifcant impacts though.
PE-6 0 Megligibla Linlikiz by 0
P&-7 0 Megligible Unlike Iy 4]
P58 0 Megligible Unlike Iy 0
P59 0 Negligibla Unliliz by 0
P5-10 0 Hegligible Unlike Ly 0
P5-11 o Hegligible Unlike by (1]




Ps-12 Remaining Construction tems Negligible Lnlikely Q
Potential need for mors inv estigations to be completed, above

PS-13 Planning, Engineering, & Design See discussion above and beyond what is already assumed. These investigations Moderate Possible 2
could present moderate cost increases
Construction management could increase moderately given

Ps-14 Construction Management See discussion above any scope increases as more management would be required Moderate Possible 2

to oversee the additional construiction

Acqu on Strategy

Maximum Project Growth

Due to conceptual level of this project, there is limited contracting plan
information; Estimate assumes relatively congervative assumptions

Current estimate assumes one contract to be bid out
Contractor assumes sevefal subs, and schedule includes non-
construction period during harsh winter months. So

regarding number of contracts and sub-contractors; Harsh weather could Marginal Likely 2
assumptions are relatively conservative, but still have some
be a risk, but contractors would likely be experienced in this region; No 8a
y § sk of changing. Impacts would likely be marginal at most if
or small business likely due to scale of the project;
A8-1 Maob, Demob & Site Preparation they occured.
AS-2 Diversion and Control of Water See concems listed above. See discussion listed above Marginal Likely 2
AS-3 Bridge Installation See concems listed above. See discussion listed above Marginal Likely 2
AS Channel Construction See concems listed above See discussion listed above Marginal Likely 2
AS5 Channel Armoring See concems listed above. See discussion listed above Marginal Likely 2
AS6 0 Negligible Unlikely 0
Negligible Unlikely Q0
AS-7 0
Negligible Urllikely 0
AS-8 0
Negligible Unlikely Q0
AS-9 0
Negligible Unlikely 0
AS-10 0
Negligible Unilikely 0
AS-11 0
Negligible Unilikely Q0
AS-12 Remaining Construction tems
AS-13 Planning, Engineering, & Design See concems listed above See discussion listed above Marginal Likely 2
AS-14 Construction Management See concems listed above. See discussion listed above Marginal Likely 2

Construction Elements

Maximum Project Growth

CE-1

Mob, Demob & Site Preparation

MNumber of mob/demab periods

Current estimate assumes several mob/demob periods that
oceur before/after the winter closure period. Risk of requiring
more mob/demob efforts than currently assumed is there, but
not likely to occur.

Moderate

Unlikely




Current assumption for earthen cofferdam with sheetpile cut-
offs are likely to be enough. But estimate also made
assumptions forwell points to be installed. Changes to these

CE-2 Diversion and Control of Water Diversion and control of water Gl e e o b e Marginal Likely 2
conservative assumptions used, costs is not likely to increase
significantly.
The bridge work should be standard work for the contractor,
CE-3 Bridge Installation Mo significant risks anticipated . Negligible Unlikely 0
The construction elements involved forthe channel
CE-4 Channel Construction No significant risks anticipated construction are common. Therefore no risks likely to occur or MNegligible Unlikely 0
increase costs
The construction elements involved for the channel
CE-5 Channel Armoring Mo significant risks anticipated construction are common. Therefore no risks likely to occur or MNegligible Unlikely 0
increase costs
CEG 0 Negligible Unlikely 0
Negligible Unlikely 0
CE-7 0
Negligible Unilikely 0
CE-8 0
Negligible Unlikely 0
CE-8 0
Negligible Unlikely 0
CE-10 0
Negligible Unlikely 0
CE-11 0
Negligible Unlikely 0
CE-12 Remaining Construction tems
CE-13 Planning, Engineering, & Design Mone anticipated Mo significant risks anticipated Negligible Unlikely 0
CE-14 Construction Management Diversion and control of water Ifidore aeeefortiona et fosks (s fegHiTac Hen deersicht Marginal Possible 1
could increase as well
Quantities for Current Scope Maximum Project Growth 20%
There is a low risk that the number of mob/demob periods
Number of mobfdemob periods and assumed mob/demob durations eee s els o ain e e e oD st len ag Moderate Passible 2
crews to site could be greater than those assumed. These
a1 Mob, Demob & Site Preparation risks are low, but could cause moderate increase if they occur.
The cofferdams have detailed quantity take-offs that have
been verified, thus these are notikely to change. The dewater
Q-2 Diversion and Control of Water Cofferdam quantities; Well point and other pumping assumptions WellE i pUIn pETare basan of detiata @psmpion sicumentil Significant Possible 3

and there is a risk of the contractor requiring more wells and/or|
longer periods to dewater, This nisk is low but could be
significant increase




Bridge quantities for abutments and earthwork are likely to
change once further analysis determines the exact height
Q-3 Bridge Installation Accounting for ice flow needed to avoid or limit damage from ice. These are not Moderate Likely
significant cost drivers for the bridge but could have a
roderate impact
Based on the current design, the quantities were calculated
using CAD and therefore are expected to be accurate. The
Q-4 Channel Construction Confidence level in earthwork quantities guaniitios have beorbackcheckedand therolore arenot lioly Moderate Passible
to change unless further analysis shows the design must
change. Thus the risk of occuring is low, but increases in
quartities could have moderate cost impacts
The quantities were calculated using the typical bank sections
Further design would likely develop maore sections for use in
Q-5 Channel Armmoring Confidence level in armoring quantities the calculation. However, further sections are likely not going Marginal Possible
to increase the quantities therefore likelihood and im pact of
increases would be low
Q-6 0 MNegligible Lnlikely
MNegligible Unlikely
Q-7 0
MNegligible Unlikely
Q-8 0
Negligible Unlikely
Q-9 0
Negligible Unlikely
Q-10 0
Negligible Unlikely
Q-11 0
Q-12 Remaining Construction tems Negligible Unlikely
Q-13 Planning, Engineering, & Design MNone anticipated Mo significant risks anticipated MNegligible Lnlikely
Q-14 Construction Management MNone anticipated Mo significant risks anticipated MNegligible Unlikely
Specialty Fabrication or Equipment Maximum Project Growth
None anticipated No specialty fabrication or equipment required Negligible Unlikel
FE-1 Mob, Demob & Site Preparation b P 4 R 1 o :
FE-2 Diversion and Control of Water MNone anticipated Mo specialty fabrication or equipment required. Negligible Unlikely
FE-3 Bridge Installation MNone anticipated Mo specialty fabrication or equipment required Negligible Unlikely
FE-4 Channel Construction MNone anticipated MNo specialty fabrication or equipment required. Negligible Lnlikely
FE-5 Channel Armoring MNone anticipated Mo specialty fabrication or equipment required MNegligible Unlikely




FE-6 0 Negligible Unlikely 0

Negligible Urllikely 0
FE-7 0

Negligible Unilikely Q
FE-8 0

Negligible Urllikely 0
FE-0 0

Negligible Unilikely 0
FE-10 0

Negligible Urllikely 0
FE-11 0
FE-12 Remaining Constniction ftems Negligible Unlikely 0
FE-13 Planning, Engineering, & Design None anticipated No specialty fabrication or equiprment required Negligible Unlikely Q
FE-14 Construction Management None anticipated Mo specialty fabrication or equipment required Negligible Unlikely 0

Cost Estimate Assumptions

Maximum Project Growth

25%

Due to needing to access the site from Joe's Island, there are
no existing roadways capable of handling the construction
fraffic to and from the site. Thersfore, access roads are

Site accessibility and transport delays assumed to be installed. But the access speeds and traffic Moderate Fassible 2
assumptions may be different during construction than
currently assumed. This could lead to cost increases if it
CT-4 Mob, Demob & Site Preparation happens
The cofferdam installation will be completed along the flowing
river channel. Therefore there is some risk that current
CT-2 Diversion and Control of Water Productivity of placing cofferdams assumptions are wrong. Estimate atternpted to make Marginal Possible 1
conservative placement assumptions and therefore not likely
to see a significant cost increase
Due to conceptual level of the design, a bridge quote has not
been obtained as no details are available. However, the hll
unit price used is relatively conservative based on past bridge
EF-3 Bridge Installati Unit for brid Moderat B bl
G T iaen QRice RLondde estimates. Thus it is possible that the costs would change, but ekt R 2
not anticipated to increase significantly as costis adequate for
abasic road bridge
This alternative is excavating large gquantity and disposing of
nearby using large haulers. However, the current production
CT-4 Channel Construction Productivity assumptions; Site accessibility at disposal locations B MR eE e oD e A e NS O B R EPOBH) Significant Possible 3

locations may show to be more difficult than assumed. These
are not likely to be the case, but could increase earthwork
costs significantly.




In order for this estimate to be comparable to previously
developed alternatives, the same unit price for the stone
material and delivery were assumed. Howeyer, given the

CT-5 Channel Armoring Unit prices for bedding, riprap, and boulders distances the stone would need to be transported over, there Significant Passible 3
is a likelihood that costs could increase greatly given supply
and transport assumptions. This may not be likely to ocour but
could be significant impact to the rock prices
CT6 0 Negligible Unilikely 4]
Negligible Urllikely 0
CT-7 0
Negligible Unlikely 0
CT-8 0
Negligible Unlikely 0
CT-0 0
Negligible Unlikely 0
CT-10 3
Negligible Unlikely 0
CT-11 0
CT-12 Remaining Construction tems Negligible Unlikely [0}
Atypical percentage for this item has been assumed
CT-13 Flanning, Engineering, & Design Percentages assumed for RED Percentage may change, but not likely to increase significantly Marginal Passible 1
fram current
Atypical percentage for this item has been assumed.
CT-14 Construction Management Percentages assumed for CM Percentage may change, but not likely to increase significantly Marginal Passible 1

from current

External Project Risks

Maximum Project Growth

Severe winter weathere, unanticipated inflations in fuel, and materials;

Winter weatheris an issue and construction will be likely
completed around those times. But impacts to cost/schedule
could still oceur. The risk of inflation to fusl and other material

raiket eond RonEzand Biingicate; items is real and could be a significant impact. The bidding Significant Possible 3
climate at time of award, and for possible numerous contracts,
could be unfavorable to the cost. Given all these risks, &
significant impact would be assumed if they all occured
EX-1 Mob, Demob & Site Preparation
EX-2 Diversion and Control of Water See digcussion above See discussion above Significant Possible 3
EX-3 Bridge Installation See discussion above See discussion above Significant Possible 3
EX4 Channel Construction See discussion above See discussion above Significant Fossible 3
EX-5 Channel Armoring See discussion above See discussion above Significant Possible 3




EX-6 0 Negligible Lnlikely

MNegligible Unlikely
EX7 0

Megligible Unlikely
EX-8 0

MNegligible Unlikely
EX9 0

Negligible Unlikely
EX-10 0

MNegligible Unlikely
EX-11 0

Negligible Unlikely
EX-12 Remaining Construction tems
EX-13 Planning, Engineering, & Design See discussion above See discussion above Significant Possible
EX-14 Construction Management See discussion above See discussion above Significant Possible




Lower Yellowstone River Medified Side Channel

Feasibility (Alternatives)
Abbreviated Risk Analysis

Risk Evaluation

- oo 2 S Specialty : - i
WBS Potential Risk Areas Project Scope Acquisition Construction | Quantities for Eabreatiea ar Cost Estlmate Extem_al Project Costin
—— Ca Growth Strategy Elements Current Scope 2 Assumptions Risks Thousands
Equipment
01 LANDS AND DAMAGES Real Estate
$220,000
0 Mob, D b & Site P ti
o, Demol ite Preparation 2 2 1 2 0 2 3 21255
a Di i d Con | of W
iversion and Control of Water 3 2 2 3 0 1 3 ik
Zi\i)?aAESS‘ st A Bridge Installation 3 2 0 3 0 2 3 5976
M MDD | o s 2 0 2 0 3 3
5 $12,490
16 BANK STABILIZATION Channel Armoring 3 2 0 1 0 3 3 $17.202
0 0 (1} 0 0 0 0 0 0 30
0 0
0 0 0 0 0 0 0 50
0 0
0 0 0 0 0 0 0 %0
0 0
0 0 0 0 0 0 0 50
0 0
0 0 0 0 0 0 0 0
0 0
0 0 0 0 0 0 0 S0
All Other Remaining Construction Items 0 0 0 0 0 0 0 30
30 PLANNING, ENGINEERING, AND. ; e ;
L Planning, Engineering, & Design 2 2 0 0 0 1 3 $3.201
31 CONSTRUCTION MANAGEMENT | Censtruction Management 2 2 1 0 0 1 3 $2.133
$40,515
Risk $ 3,343 $ 1,579 § 2976 §$ 994 § -3 2314 $ 2,445 $13,651
Fixed Dollar Risk Allocation $ - 3 -9 - $ - 3 -3 - S - $0
Riskl| $ 3343 3 1,579 % 2976 § 994 § - 3 2314 § 2,445 $13,651
Total

$54,165




Lower Yellowstone Intake Diversion Dam Fish Project
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Multiple Pump ARA




Abbreviated Risk Analysis

Project (less than $40M): Lower Yellowstone River Alternative: Multiple Pump Alternative
Project Development Stage/Alternative: Feasibility (Alternatives)
Risk Category. Low Risk: Typical Construction, Simple Meeting Date:
Total Estimated Construction Contract Cost = | 84,277,276
CWWRBS Feature of Work Contract Cost % Contingency $ Contingency Total
01 LANDS AND DAMAGES Real Estate 5 443,000 25.00% $ 110,750 $ 553,750
04 DAMS Dam Removal $ 6,599,764 45.02% $ 2971122 § 9,570,886
2 |19 BUILDINGS, GROUNDS, AND UTILITIES Mob, Demob & Site Prep $ 1,821,234 29.48% $ 536,863 $ 2,358,097
19 BUILDINGS, GROUNDS, AND UTILITIES Diversion and Control of Water $ 2,489,513 39.25% $ 977,025 $ 3,466,538
4 [19 BUILDINGS, GROUNDS, AND UTILITIES Pump Stations $ 23,599,255 38.10% $ 8,992,108 $ 32,591,363
5 |19 BUILDINGS, GROUNDS, AND UTILITIES Discharge Pipelines $ 25,527,106 32.46% $ 8286712 §$ 33,813,818
€ |19 BUILDINGS, GROUNDS, AND UTILITIES Feeder Canal $ 2,449,067 27 68% $ 677917 § 3,126,984
7 |19 BUILDINGS, GROUNDS, AND UTILITIES Fish Screen $ 18,301,220 38.02% $ 6,957,999 $ 25,259,219.15
8 |19 BUILDINGS, GROUNDS, AND UTILITIES Power System Uprating $ 3,490,118 46.90% $ 1,636,975 $ 5,127.092.65
$ - 0.00% $ - $ R
$ - 0.00% $ .5 R
$ - 0.00% $ 5§ o
JAll Gther Remaining Construction Items $ - 0.0% 0.00% $ -3 -
30 PLANNING , ENGINEERING , AND DESIGN Pl i gi ing, & Design $ 7,664,000 26 .52% $ 2032783 $ 9,696,783
31 CONSTRUCTION MANAGEMENT Construction $ 5,108,000 26.52% $ 1,354,835 § 6462835
X |FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) $ -
Totals
Real Estate $ 443,000 25.0% $ 110,750 $ 553,750.00
Total Construction Estimate $ 84,277,276 36.8% $ 31,036,720 $ 115,313,996
Total Planning, Engineering & Design $ 7,664,000 26.5% $ 2032783 $ 9,696,783
Total Construction Management $ 5,108,000 265% $ 1,354,835 $ 6,462,835
Total $ 97,492,276 35.4% $ 34,535,080 $ 132,027,365
Base 50% 80%
Range Estimate ($000's) | $97,492K] $118,213k] $132,027k]
*50% based on base st S%CL.
Fixed Dollar Risk Add: (Allows for additional risk to be
added to the risk analsyis. Must in¢lude justification.
Does not allocate to Real Estate.




Lower Yellowstone River Multiple Pump Altem ative

Faasibilty Ak ernatmes]
Abbiaated Pek Anzbezi

Miesting Date:
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Wery Lkeiy 2
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Risk Register
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Current scale of the power system changes are based on
preliminary analysis and discussions with the local power
company. Much analysis is likely still needed to ensure there is

PS8 Power System Uprating See concerns above M R e R e e e Significant Likely
pumps. The current assumptions are likely to change and
could have sigrificant cost impacts
PS8 o] MNegligible Unlikely
PS-10 0 Negligible Unlikely
PS-11 0 MNegligible Unlikely
PS-12 Remaining Construction ftems MNegligible Unlileely
Potertial need for more inv estigations to be completed, above
PS-13 Planning, Engineering, & Design See concerns above and beyond what is already assumed. These investigations Moderate Possible
could present moderate cost increases
Construction management could increase moderately given
PS-14 Construction Management See concerns above any scope increases as more management would be required Moderate Possible

to oversee the additional construction.

Acquisition Strategy

Maximum Project Growth

Dus to conceptual level ofthis project, thers is limited contracting plan
information; Estimate assumes relatively conservative assumptions

Contracting plan changes could significantly impact each of
these costs. Ifthe work needs to be broken into multiple
contracts then costs would increase. Individual components
may be constructed at different times, based on water

regarding number of contracts and sub-contractors; Harsh weather could Marginal Likely
demands and winter weather conditions, which also could
be arisk, but contractors would likely be experienced in this region; No 8a
impact costs. Without lack of a detailed contracting plan, there
or small business likely due to scale of the project;
could be changes both increasing and decreasing costs, thus
itis likely to change but only marginal impact to costs
AS-1 Dam Removal
AS-2 Mob, Demob & Site Prep See concerns above See discussion above Marginal Likely
AS-3 Diversion and Control of Water See concerns above See discussion above Marginal Likely
AS-4 Pump Stations See concerns above Ses discussion above Marginal Likely
AS-5 Discharge Pipelines See concerns above See discussion above Marginal Likely
AS-6 Feeder Canal See concerns above See discussion above Marginal Likely
See concerns above See discussion above Marginal Likely
AS-7 Fish Screen
Ses concerns above See discussion above Marginal Likely
AS-8 Power System Uprating
Negligible Unlilely




MNegligible Unlikely
AS-10 0

MNegligible Unlikely
AS-11 0

MNegligible Unlikely
AS-12 Remaining Construction lterms
AS-13 Planning, Engineering, & Design See concerns above See discussion above Marginal Likely
AS-14 Construction Management See concerns above See discussion above Marginal Likely

Construction Elements

Maximum Project Growth

\Working in wet conditions within the channel, even when dewatered;

The dewatering effort is a significant cost driver. The existing
rock downstream of the dam could be a significant hinderance

potential for construction mods/claims; high risk due to river water being to effectively dewatering the area. Cument assumptions are Significant Likely
diverted nearby and likely working in wet conditions; conservative, but there could be significant rsks to these
CE-1 Dam Removal assumptions changing
There are numerous mob/demob periods across mutliple
CE-2 Mab, Demob & Site Prep MNumber of mob/dem ob periods areas in the study region. These assumptions are assumed to Marginal Likely
be conservative but are still likely to change
Conservative assumptions have currently been made for
dewatering during pump station construction. However, some
CE-3 Diversion and Control of Water Thiinss Rl TeqUicsd for dewAterG Are Desedior imifad Tnfaetion: items may require more dewatering efforts that are currently Significant Unlikely
Future analysis could greatly change the dewatering e fforts.
not assumed. This could impact costs signficantly but is not
likely to occur.
The contractors tasked with the installation of the pumps
should not be hard to find and would likely be able to complete
Special subcontractors likely needed to install and test pumps and other with little risk; The excayation should not be that diffcult but
CE4 Pump Stations Significant Possible
equipment; Deep excavation for pump stations could increase risks; contractor may make different assumptions on how to exactly
excavate the area. If shoring or some other methodology is
required, costs could increase signficantly.
CE-5 Discharge Pipelines See discussions in CE-4 Mot likely to be a significant impact. Marginal Possible
CE-6 Feeder Canal See discussions in CE-4 Mot likely to be a significant impact. Marginal Possible
See discussions in CE-4 Mot likely to be a significant impact. Marginal Possible
CE-7 Fish Screen
See discussions in CE-4 Mot likely to be a significant impact Marginal Possible
CE-8 Power System Uprating
Negligible Unlikely
CE-9 0
MNegligible Unlikely
CE-10 0
Negligible Unlikely
CE-11 0




Negligible Unlikely 0
CE-12 Remaining Construction items
CE-13 Planning, Engineering, & Design None anticipated Mo significant risks anticipated MNegligible Unlikely 0
CE-14 Construction Management MNone anticipated MNo significant risks anticipated Negligible Unlikely 0
Quan ties for Current SCOEB Maximum Project Growth
Diue to the low level of design for this altemative quantities are
likely to change as the project progresses. The quantity
Quantities are based on conceptual level designs and therefore are development did take very conservative assumptions and
anticipated to change as project prograsses; Many investigations remain to]  therefore increases to the quantities is not likely to be Marginal Likely 2
assist in developing accurate quantities. significant. Thus it is possible that they will change, but due to
consenvative assumptions, should only be a marginal impact
Q-1 Dam Removal at most to certain elements
Q-2 Mob, Demob & Site Prep See concerns above See discussion above Marginal Likely 2
Q-3 Diversion and Control of Water See concerns above See discussion above Marginal Likely 2
Q-4 Pump Stations See concerns -above See discussion above Marginal Likely 2
Q-5 Discharge Pipelines See concerns above See discussion above Marginal Likely 2
Q-6 Feeder Canal See concerns above See discussion above Marginal Likely 2
See concerns above See discussion above Marginal Likely 2
Q-7 Fish Screen
See concerns above See discussion above Marginal Likely 2
Q-8 Power System Uprating
Negligible Urilikely 0
Q-9 0
Negligible Unlikely 0
Q-10 0
Negligible Unrilikely 0
Q-11 0
Q-12 Remaining Construction ltems MNegligible Unlikely 0
Q-13 Planning, Engineering, & Design See concerns above See discussion above Marginal Likely 2
Q-14 Construction Management See concerns above See discussion above Marginal Likely 2
Specialty Fabrication or Equipment Maximum Project Growth 50%
MNone anticipated MNo significart risks anticipated MNegligible Unlikely 0
FE-1 Dam Removal




FE-2 Mob, Demob & Site Prep None anticipated No significant risks anticipated MNegligible Unlikely 0
FE-3 Diversion and Control of Water None anticipated Mo significant risks anticipated MNegligible Unlikely 0
Discussions have already been held with contractors capable
of providing these items. So it can be assumed that there is a
FE-4 Pump Stations Main irrigation pumps and as sociated equipment reasonable ability to obtain. However, there is still a risk at Ioderate Possible 2
time of construction the materials needed are not available or
have increased in costs. Thus the impact could be moderate
The pipes are not huge by any means but delivering 8-
FE-5 Discharge Pipelines Delivery of large pipes diameter pipes to this location may be troublesome. It is not Moderate Possible 2
likely but could be significant cost increase
FE-6 Feeder Canal None anticipated Mo significant risks anticipated Megligible Unlikely 0
Discussions have already been held with contractors capable
of providing these items. So it can be assumed that there is a
Fish return pumps and associated equipment reasonable ability to obtain. However, there is still a risk at Moderate Possible 2
time of construction the materials needed are not available or
have increased in costs. Thus the impact could be moderate
FE-7 Fish Screen
Costwere provide by the local power company, and are not
anticipated to he significantly off. However, at time of
Electrical towers and equipment to upgrads power system construction, and upon further analysis, there may be more Marginal Possible 1
specialty items needed. This is not likely but could be a
FE-8 Power System Uprating marginal impact
Negligible Unlikely 0
FE-9 0
Negligible Unlikely 0
FE-10 0
Negligible Unlikely 0
FE-11 0
FE-12 Remaining Construction tems Negligible Unlikely 0
FE-13 Planning, Engineering, & Design None anticipated No significant risks anticipated MNegligible Unlikely 0
FE-14 Construction Management None anticipated Mo significant risks anticipated Megligible Unlilely 0
Cost Estimate Assumptions Maximum Project Growth 25%
Current estimate assumes disposing of rock removed from the
dam nearby, likely on Joe's island. There is risk rock may need
to be be trucked to ancther location, which would increase the
Rock disposal assumptions: cofferdam assumptions haul costs significantly; Placement of cofferdam may be more Significant Possible 3
difficult than assumed and may not be as efficient at diverting
flows . Contractor may assume different methods to control
flows and seepage
£ Dam Removal




Mob/demob and site prep have been developed based on general

The assumptions have been conservatively estimated and

el=2 Mok Demob & Eite Prep assumptions therefore are not likely to increase much Marginal Passitle 1
The estimate assumes sheetpiles with well points also. There
CT-3 Diversion and Control of Water Sheet pile cofferdams and well points sufficient for construction LR sl Dt\on. LR R e Significant Possible 3
work. These assumptions are conservative, but until further
analysis is completed there is still a significant impact risk
Significant percentage of cost for this item are in the pump and
motor quotes. These were provided by a vendor and then
received sub markups in MIl. Thus they are likely
CT-4 Pump Stations Use of cost quotes on major equipment items; Productivity assumptions; conservative, but still could increase at time of construction: Moderate Possible 2
All productivity assumptions have been estimated with best
engineering judgment at this time. These could change though
which would obviously impact costs
CT-5 Discharge Pipelines Moderate Possible 2
CT-6 Feeder Canal Moderate Possible 2
A previous project estimate was used to estimate the unit
costs for the fish screen and dead plates. The value was
Use of previous project costs for fish screens and deadplates escalated to current prices, but sfill may not be accurate at Significant Possible 3
time of construction: This could be significant impact with low
(o Fish Screen likelinood
Moderate Fossible 2
CT-8 Power System Uprating
Negligible Urilikely 0
CT-9 0
MNegligible Unlikely 0
CT-10 0
Negligible Unlikely 0
CT-11 0
CT-12 Remaining Construction ltems MNegligible Unlikely 0
Atypical percentage for this item has been assumed
CT-13 Flanning, Engineering, & Design Percentages assumed for PED Percentage may change, but not likely to increase significantly Marginal Possible 1
from current
Atypical percentage for this item has been assumed
CT-14 Construction Management Percentages assumed for C\ Percentage may change, but not likely to increase significantly Marginal Possible 1

from current

External Project Risks

Maximum Project Growth

20%




Severe winter weathere; unanticipated inflations in fuel, and materials;

Winter weatheris an issue and construction will be likely
completed around those times. But impacts to cost/schedule
could still occur. The risk of inflation to fuel and other material

items is real and could be a significant impact. The bidding Significant Possible
market conditions and bidding climate;
climate at time of award, and for possible numerous contracts,
could be unfavorable to the cost. Given all these risks, a
_— o significant impact would be assumed ifthey all occured.
EX-2 Mob, Demob & Site Prep See concerns above See discussion above Significant Possible
EX-3 Diversion and Control of Water See concerns above See discussion above Significant Possible
EX-4 Pump Stations See concerns above See discussion above Significant Possible
EX-5 Discharge Pipelines See concerns above See discussion above Significant Possible
EX-6 Feeder Canal See concerns abave See discussion above Significant Possible
See concerns above See discussion above Significant Possible
EX-7 Fish Screen
See concerns above See discussion above Significant Possible
EX-8 Paower System Uprating
MNegligible Unlikely
EX-9 0
Negligible Unlileely
EX-10 0
MNegligible Unlikely
EX-11 0
Negligible Unlikely
Ex12 Remaining Construction ftems
EX-13 Planning, Engineering, & Design See concerns above See discussion above Significant Possible
EX-14 Construction Management See concerns above See discussion above Significant Possible




Lower Yellowstone River Multiple Pump Alternative

Feasibility (Alternatives)
Abbreviated Risk Analysis

Risk Evaluation

- oo 2 S Specialty : - i
WBS Potential Risk Areas Project Scope Acquisition Construction | Quantities for Eabreatiea ar Cost Estlmate Extem_al Project Costin
—— Ca Growth Strategy Elements Current Scope 2 Assumptions Risks Thousands
Equipment
01 LANDS AND DAMAGES Real Estate
$443,000
04 DAMS DamR: | 4
am Removal 3 2 4 2 0 3 3 $6,600
19 BUILDINGS, GROUNDS, AND .
B Mob, Demob & Site Prep 2 2 2 2 0 1 3 S
ti‘EE‘L_J!ILEZWGS' SHESHEAND Diversien and Control of Water 3 2 2 2 0 3 3 $2.490
19 BUILDINGS, GROUNDS, AND .
oS Pump Stations 2 2 3 2 2 2 3 $23.509
19 BUILDINGS, GROUNDS, AND ; i
UriLmEs Discharge Pipelines 1 2 1 2 2 2 3 255527
19 BUILDINGS, GROUNDS, AND
e s 1 2 1 2 0 2 3 S2a40
19 BUILDINGS, GROUNDS, -
ADILTES Fish Screen 2 2 1 2 2 3 3 1001
19 BUILDINGS, GROUNDS, . ¥
CUTIITIES Power System Uprating 4 2 1 2 1 2 3 AT
0 0
0 0 0 0 0 0 0 50
0 0
0 0 0 0 0 0 0 50
0 0
0 0 0 0 0 0 0 50
All Other Remaining Construction Items 0 0 0 0 0 0 0 0
;i;?NNNING‘ ENGINELRIbE AND Planning, Engineering, & Design 2 2 0 2 0 1 3 S
21 CONSTRUCTION MANAGEMENT | Construction Management 2 2 0 2 0 1 3 a0
$97,049
Risk $ 4,555 $ 3783 $ 9550 $ 3217 § 3301 § 4163 $ 5,856 $34,424
Fixed Dollar Risk Allocation $ -8 -8 - $ - § - $ - S = $0
Riskll $ 4555 § 3783 § 9550 § 3217 § 3301 § 4163 § 5,856 $34,424
Total

$131,474




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Multiple Pumps with Conservation Measures ARA




Abbreviated Risk Analysis

Project (less than $40M): Lower Yellowstone River
Project Development Stage/Alternative: Feasibility (Alternatives)
Risk Category. Low Risk: Typical Construction, Simple

Total Estimated Construction Contract Cost = | 313,059,999

Alternative: Multiple Pumps w/ Conservation Mea:

Meeting Date:

CWWBS Feature of Work Contract Cost % Contingency $ Contingency Total
01 LANDS AND DAMAGES Real Estate 5 2,300,000 25.00% $ 700,000 $ 3,500,000
1 Mob, Demob & Site Prep $ 2,658,292 27.57% $ 733,006 $ 3,391,298
2 Diversion and Control of Water $ 4,158,633 39.25% $ 1,632,081 § 5,790,715
3 o4 DAMS Existing Dam Removal $ 2,533,964 45.02% $ 1,140,755 _$ 3,674,718
09 CHANNELS AND CANALS (Except Navigation Ports and
4 |Harbors) Convert Laterals to Pipe $ 61,636,775 34.25% $ 21110979 $ 82,747,754
09 CHANNELS AND CANALS (Except Navigation Ports and
5 |Harbors) Line Open Canals $ 128,664,185 31.04% $ 39936622 § 168,600,807
09 CHANNELS AND CANALS (Except Navigation Ports and
€ |Harbors) Check Structures $ 2,547,694 34.74% $ 884,953 § 3432647
09 CHANNELS AND CANALS (Except Navigation Ports and
7 _|Harbors) Flow ing Devices $ 887,117 27 .68% $ 245560 $ 1,132,676.44
8 |13 BUILDINGS, GROUNDS, AND UTILITIES Convert Fields to $ 14,920,816 29.24% $ 4,362,342 § 19.283.157 44
9 |18 BUILDINGS, GROUNDS, AND UTILITIES Wind Turbines $ 3,584,337 30.74% $ 1,101,955 § 4,686.292.79
10 |20 PERMANENT OPERATING EQUIPMENT Ranney Wells $ 91,468,186 33.02% $ 30,206,753 $ 121,674,938.77
11 $ - 0.00% $ .3 .
12 Al Gther Remaining Construction Items $ - 0.0% 0.00% $ -3 -
13 |30 PLANNING, ENGINEERING , AND DESIGN Pl i gi ing, & Design $ 28,458,000 26 .52% $ 7548141 $ 36,006,141
14 [31 CONSTRUCTION MANAGEMENT Construction $ 18,972,000 26.52% $ 5032094 $ 24,004,094
XX |FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) $ -
Totals
Real Estate $ 2,800,000 25.0% $ 700000 $ 3,500,000.00
Total Construction Estimate $ 313,059,999 324% $ 101,355,006 $ 414 415,005
Total Planning, Engineering & Design $ 28,458,000 26.5% $ 7548141 $ 36,006,141
Total Construction Management $ 18,972,000 265% $ 5,032,094 $ 24,004,094
Tolal $ 363,289,900 31.6% 5 114,635,241 $ 477,925,240
Base 50% 80%
Range Estimate ($000's) | $363,290K] $432,071k] $477,925k]
*50% based on base st S%CL.
Fixed Dollar Risk Add: (Allows for additional risk to be
added to the risk analsyis. Must in¢lude justification.
Does not allocate to Real Estate.
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Risk Level

Lower Yellowstone River Multiple Pumps w/ Conservation M

Wery Lkely 2 3 i i
Fazsibilty |Afternateas] Likaly 1 2 Risk Regster
Abbiacated Rk Anabe ;::i::: : :
Miesting Date: - an-00 Negigdile  Mamginal Modepte  Ssgmilcant Catical
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P&-8

Convert Fields to Sprinklers

See discussion above

Much more analysis needs to be completed to determine
exactly which farms will be converted. Current assumption is a
rough 50% of farms that are fed by the laterals to be converted
to pipes. This is likley to change, but possibly could decrease
too. Therefore the impact is to be considered low.

Marginal Possible

Wind T urbines

See discussion above

Current assumptions are based on estimated energy required
for the Ranney wells. Further analysis needs to be completed
to finalize this value. Thus thers is a risk of this changing, but
estimate has already taken conservative steps. Therefore,
costs not likely to increase significantly

Marginal Possible

PS-10

Ranney Wells

See discussion above; lce protection

Ranney well installation design is based on current
assumption of water reguirements needed to be pumped into
the canal. Further design refinements could change the water
needs, and therefore change this design This is not likely, but
could be a moderate impact to costs. Further analysis into ice
flows may require changes to the Ranney Well design
Unlikely to oceur but could be significant impact to costs

Significant Unlikely

PS-11

Negligible Unlikely

Pz

Remaining Construction ltems

MNegligible Unlikely

PS-13

Planning, Engineering, & Design

See discussion above

Potential need for more inv estigations to be completed, above
and beyond what is already assumed. These investigations
could present moderate cost increases

Moderate Possible

PS-14

Construction Management

See discussion above

Construction management could increase moderately given
any scope increases as mare management would be required
to oversee the additional construction,

IModerate Possible

Acquisition Strategy

Maximum Project Growth

30%

Due to conceptual level of this project, there is limited contracting plan
information; Estimate assumes relatively conservative assumptions

Contracting plan changes could significantly impact each of
these costs. Ifthe work needs to be broken into multiple
contracts then costs would increase. Individual components
may be constructed at different times, based on water

regarding number of contracts and sub-contractors; Harsh weather could Marginal Likely 2
demands and winter weather conditions, which also could
be arisk, but contractors would likely be experienced in this region; No 8a
impact costs. Without lack of a detailed cantracting plan, there
or small business likely due to scale of the project;
could be changes both increasing and decreasing costs, thus
itis likely to change but only marginal impact to costs
AS-1 Mob, Demob & Site Prep
AS-2 Diversion and Control of Water See discussion above See discussion above Marginal Likely 2
AS-3 Existing Dam Removal See discussion above See discussion above Marginal Likely 2
AS-4 Convert Laterals to Pipe See discussion above See discussion above Marginal Likely 2
AS-5 Line Open Canals See discussion above See discussion above Marginal Likely 2
AS-6 Check Structures See discussion above See discussion above Marginal Likely 2




See discussion above See discussion above Marginal Likely 2
AS-7 Flow Measuring Devices
See discussion above See discussion above Marginal Likely 2
AS-8 Convert Fields to Sprinklers
See discussion above See discussion above Marginal Likely 2
AS-9 Wind T urbines
See discussion above See discussion above Marginal Likely 2
AS-10 Ranney Wells
Negligible Unlikely 0
AS-11 0
Negligible Unlikely 0
AS-12 Remaining Construction ftems
AS-13 Planning, Engineering, & Design See discussion above See discussion above Marginal Likely 2
AS-14 Construction Management Ses discussion above See discussion above Marginal Likely 2

Construction Elements

Maximum Project Growth

15%

There are numerous mob/demob periods across mutliple

Number of mob/demob periods areas in the study region. These assumptions are assumed to Marginal Likely 2
i Mob, Demob & Site Prep be conservative but are still likely to change
Conservative assumptions have currently been made for
CcES Diversion and Control of Water The assumptions required for dewatering are based on limited information; dewatering of certain measures. However, some items may S Uriikely 2
Future analysis could greatly change dewatering efforts; require dewatering that are currertly not assumed to need it
This could impact costs signficantly but is not likely to occur.
The dewatering effort is a significant cost driver. The existing
Warking in wet conditions within the channel, even when dewatered; rock downstream of the dam could be a significant hinderance -
CE-3 Existing Dam Removal potential for canstruction mods/claims; high risk due to river water being to effectively dewatering the area. Cument assumptions are Significant Likely ﬂ
diverted nearby; conservative, but there could be significant risks to these
assumptions changing
Mo significant risks for this item, but the work would need to be
CE-4 Convert Laterals to Pipe Scheduling conversion of laterals around imigation needs SO AL NI R B S g s Marginal Likely 2
water is available for farm use. May cause increases to costs
and schedule butis not likely to be significant
Current assumption is that the intake to the canal would be
Diversion and control of water could be significant risk; Coordinating the closedinen theicanal s ined, Thembimsine:signmeant
CE-5 Line Open Canals dewatering costs are assumed. Further analysis may show the Significant Possible 3
construction with imigation season
need for more dewatering efforts . Coordinating the work with
irmgation season may also add some risk.
No significant risks for this item, but the work would need to be
dinated eff ity with th tion district t that
CE-6 Check Structures Scheduling conversion of laterals around imigation needs S e e Marginal Possible 1

water is available for farm use. May cause increases to costs
and schedule butis not likely to be significant




No significant risks for this item, but the work would need to be
coordinated efficiently with the irigation district to ensure that

Scheduling conversion of laterals around irrigation needs Marginal Possible 1
water is available for farm use. May cause increases to costs
G ErowiaEs R e and schedule butis not likely to be significant
None anticipated Mo significant risks anticipated MNegligible Unlikely 0
CE-8 Convert Fields to Sprinklers
None anticipated No significant risks anticipated MNegligible Unlikely 0
CE-9 Wind T urbines
Contractor would likely be able to adequately control water for
well installations, and contracter should be more than capable .
Diversion and control of water; specialty contractor il it Marginal Possible 1
CEAD Ranney Wells complex than currently assumed
Negligible Unlikely 0
CE-11 Y
Negligible Unlikely 0
CE 2 Remaining Construction tems
CE-13 Planning, Engineering, & Design None anticipated No significant risks anticipated MNegligible Unlikely 0
CE-14 Construction Management MNone anticipated Mo significant risks anticipated MNegligible Unlikely 0

Quantities for Current Scop

Maximum Project Growth

Quantities are based on conceptual level designs and therefore are

Diue to the love level of design for this altemative quantities are
likely to change as the project progresses. The quantity
development did take very conservative assumptions and

anticipated to change as project prograsses; Many investigations remain to] therefore increases to the quantities is not likely to be Marginal Likely 2
assist in developing accurate quantities. significant. Thus it is possible that they will change, but due to
conservative assumptions, should only be a marginal impact

Q- Mob, Demob & Site Prep at most to certain elements
Q-2 Diversion and Control of Water See discussion above See discussion above Marginal Likely 2
Q-3 Existing Dam Removal See discussion above See discussion above Marginal Likely 2
Q4 Convert Laterals to Pipe See discussion above See discussion above Marginal Likely 2
Q5 Line Open Canals See discussion above See discussion above Marginal Likely 2
Q-8 Check Structures See discussion above See discussion above Marginal Likely 2

See discussion above See discussion above Marginal Likely 2
Q-7 Flow Measuring Devices

See discussion above See discussion above Marginal Likely 2
Q-8 Convert Fields to Sprinklers

See discussion above See discussion above Marginal Likely 2

Q-9 Wind T urbines




See discussion above See discussion above Marginal Likely
Q-10 Ranney Wealls
MNegligible Unlikely
Q-11 0
Q-12 Remaining Construction ltems MNegligible Unlikely
Q-13 Planning, Engineering, & Design See discussion above See discussion above Marginal Likely
Q-14 Construction Management See discussion above See discussion above Marginal Likely
Specialty Fabrication or Equipment Maximum Project Growth
MNone anticipated Mo significant risks anticipated MNegligible Unlikely
FE-1 Mab, Demob & Site Prep
FE-2 Diversion and Control of Water MNone anticipated No significant risks anticipated MNegligible Unlikely
FE-3 Existing Dam Removal None anticipated Mo significant risks anticipated MNegligible Unlikely
FE-4 Convert Laterals to Pipe None anticipated MNo significant risks anticipated Megligible Unlikely
FE-5 Line Open Canals None anticipated No significant risks anticipated MNegligible Unlikely
FE-6 Check Structures None articipated No significant risks anticipated MNegligible Unlikely
None anticipated No significant risks anticipated Negligible Unlilely
FE-7 Flow Measuring Devices
MNone anticipated No significant risks anticipated Negligible Unlikely
FE-8 Convert Fields to Sprinklers
Wind turbines are a specialty item, but the assum ption is that
the turbines needed would be constructed at a pre-existing
MNone anticipated wind farm. The contractor would also be an experienced Moderate Possible
turbine builder, thus very low risk for the equipment not
FE-9 Wind T urbines functioning as designed
Estimate assumes a contractor with experience installing
these wells would be used. The design is at a point for these
N ot that the proposed wells would be sufficient in providing the Motarats Possible
needed amount of water upon construction. However, more
analysis remains to ensure that these assumptions are
FE-10 Ranney Wells correct
Negligible Unlikely
FE-11 9
FE-12 Remaining Construction tems Nedligible Unlikely
FE-13 Planning, Engineering, & Design MNone anticipated No significant risks anticipated Negligible Unlikely




FE-14 Construction Management None anticipated No significant risks anticipated MNegligible Unlikely 0
Cost Estimate Assumptions Maximum Project Growth 25%,
Mobfdemob and site prep have been developed based on general Neaigels Unlikely 0
CT-1 Mob, Dermob & Stte Prep assumptions
Placement of both a sheetpile cofferdam and earthen portion
may be more difficult than assumed. Also, different crews and
CT-2 Diversion and Control of Water Cofferdam productivity at existing dam: Significant Possible 3
placement methods may be used. These risk could increase
costs for dewatering significantly.
Current estimate assumes disposing of rock removed from the
CT-3 Existing Dam Removal Rock disposal assurmptions pitl e el s ol KRR 0 Significant Possible 3
g p P to be be trucked to anather location, which would increase the a
haul costs significantly
This work is pretty straight forward, and the current
assumptions in the estimate are not likely to see significant
CT-4 Convert Laterals to Pipe Crew and productivity assumptions changes. Therefore there is a possible risk of the assumptions Marginal Possible 1
on crews and productivity changing, but would only be a
marginal im pact
The assumptions in the estimate have been based on
previous canal lining analysis completed by the BOR. The unit
CT-5 Line Open Canals Crew and productivity assumptions cost for the lining has been compared with previous costs from Moderate Possible 2
BOR and are indine, if not slightly conservative. Therefore risk
ofiincrease is small and would likely be moderate at most.
CT-6 Check Structures Crew and productivity assum ptions Tiplceloonstuction e flonts raquired: and notlkely toenands Marginal Likely 2
significantly.
R S Typical construction efforts required, and not likely to change Margiral Uiy 2
CT-7 Flow MeasLring Devices significaritly.
Use ofindustry standard installation costs has been compared
with recent costs to install sprinkler systems within this region
After the MIl markups are applied, unit costs are pretty
conservative, therefore there is a small risk of the costs
Cost estimate assumptions; power costs increasing for this item. Costs for updating power grid to power] Significant Possible 3
the pumps required for spinkler pressurizaiont is not included
This is a likley cost and could be significant given the amount
cT-8 Convert Fields to Sprinklers BispinkiR b ey
Moderate Possible 2
T8 VWind T urbines
Marginal Possible 1
CT-10 Ranney Wells
Negligible Unplikely 0
CT-11 0
CT-12 Remaining Construction ltems MNegligible Unlikely 0
Atypical percentage forthis item has been assumed
CT-13 Flanning, Engineering, & Design Percentages assumed for PED Percentage may change, but not likely to increase significantly Marginal Possible 1
from current




CT-14

Construction Management

Percentages assumed for Ch

Atypical percentage for this item has been assumed
Percentage may change, but not likely to increase significantly
from current

Marginal

Possible

External Project Risks

Maximum Project Growth

Severe winter weathere; unanticipated inflations in fuel, and materials;

Winter weatheris an issue and construction will be likely
completed around those times. But impacts to cost/schedule
could still occur. The risk of inflation to fuel and other material

items is real and could be a significant impact. The bidding Significant Possible
market conditions and bidding climate;
climate at time of award, and for possible numerous contracts,
could be unfavorable to the cost. Given all these risks, a
significant impact would be assumed ifthey all occured.
ExX-1 Mob, Demob & Site Prep
EX-2 Diversion and Control of Water See discussion above See discussion above Significart Possible
EX-3 Existing Dam Removal See discussion above See discussion above Significant Possible
Ex-4 Convert Laterals to Pipe See discussion above See discussion above Significant Possible
EX-5 Line Open Canals See discussion above See discussion above Significant Possible
EX-6 Check Structures See discussion above See discussion above Significant Possible
See discussion above See discussion above Significant Possible
EX-7 Flow Measuring Devices
See discussion above See discussion above Significant Possible
EX-8 Convert Fields to Sprinklers
See discussion above See discussion above Significant Possible
EX-9 Vind T urbines
See discussion above See discussion above Significant Possible
EX-10 Ranneyw Wells
MNegligible Unlikely
EX-11 0
MNegligible Unlikely
EX-12 Remaining Construction ltems
EX-13 Planning, Engineering, & Design See discussion above See discussion above Significant Possible
EX-14 Construction Management See discussion above See discussion above Significant Possible




Lower Yellowstone River Multiple Pumps w/ Conservation Measures

Feasibility (Alternatives)
Abbreviated Risk Analysis

Risk Evaluation

- oo 2 S Specialty : - i
WBS Potential Risk Areas Project Scope Acquisition Construction | Quantities for Eabreatiea ar Cost Estlmate Extem_al Project Costin
—— Ca Growth Strategy Elements Current Scope 2 Assumptions Risks Thousands
Equipment
01 LANDS AND DAMAGES Real Estate
$2,800,000
0 Mob, D b & Site P
o, Demol ite Prep 2 2 2 2 0 0 3 21558
0 Diversion and Control of W
iversion and Control of Water 3 2 2 2 0 3 3 $4.159
04 DAMS Existing Dam Removal 3 2 4 2 0 3 3 $2.534
09 CHANNELS AND CANALS (Except :
Nevigaion portantlartors) Convertleterd o fioe 3 2 2 2 0 1 3 $61,637
09 CHANNELS AND CANALS (Except |
Navigation Portsand Harbors) ek 1 2 3 2 0 2 3 128,664
09 CHANNELS AND CANALS (Except
N it Porar P ery SElcse 3 2 1 2 0 2 8 $2,548
U CIANNELS AND GANACS
(Except Navigation Ports and | Flow Measuring Devices 1 2 1 2 0 2 3 067
19 BUILDINGS, GROUNDS, i <
e Convert Fields to Sprinklers 1 2 0 2 0 3 3 $14.921
19 BUILDINGS, GROUNDS, - "
AND UTILITIES WindTurbines 1 2 0 2 2 z g $3,584
20 PERMANENT OPERATING
EQUIPMENT Ranney Wells 2 2 1 2 2 1 3 soTAes
0 0
0 0 0 0 0 0 0 S0
All Other Remaining Construction Items 0 0 0 0 0 0 0 %
;i;'g\NNN'NG‘ S Sl (B e e 2 2 0 2 0 1 3 SIS
21 CONSTRUCTION MANAGEMENT | Construction Management 2 2 0 2 0 1 3 S50
$360,490
Risk $ 15,770 $ 14,052 $ 35642 % 11,948 § 4,545 $ 10,226 $ 21,753 $113,935
Fixed Dollar Risk Allocation $ -8 -8 - $ - § - $ - S = $0
Riskl| $ 15770 $ 14,052 § 35,642 $ 11,948 § 4545 10226 $ 21,753 113,935
Total 474,425




Lower Yellowstone Intake Diversion Dam Fish Project
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Attachment B.4
Detailed Quantity Takeoffs




Lower Yellowstone Intake Diversion Dam Fish Project
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Modified Side Channel Quantities




Item Description

quantity unit

Mob/Demob 1ls
Coffer dam-upstream

Earth embankment 21,400/ cy

sheet pile 4,800 sf

riprap, d100=27 inch 2,800/ cy

bedding 4"minus 600 cy
Coffer dam-downstream

Earth embankment 21,400/ cy

sheet pile 4,800 sf

riprap, d100=27 inch 2,800/ cy

bedding 4"minus 600 cy
Dewatering (subgrade for riprap placement and bridge footings) 1ls
Clearing and grubbing, including some tree removal 226 ac
Excavation 1,143,900 cy
Embankment (compact) overbanks, side channels and floodplain 362,265 |cy
Haul and dispose (grade); less than 5 miles RT 781,635 |cy
Finish grading (shaping) channel 100 ac
Channel armoring (1 to 6 inch d50) 50,100/ cy
Bank protection at confluence

Riprap d100 = 27 inch 30,300/ cy

Riprap bedding 6,500 |cy
Bank protection on bend cutoff (sta 147+00 - 157+00)

Riprap d100 = 16 inch 8,200|cy

Riprap bedding 4,100|cy
Bank protection on bend cutoff (sta 92+50 - 101+00)

Riprap d100 = 16 inch 5,500 |cy

Riprap bedding 2,800/ cy
Grade-control structures (5 structures)

Cobble/Boulder material 2,000 |cy

Riprap d100 = 16 inch 11,000 cy

Riprap bedding 5,500 |cy
Construction access road (30" wide with shoulders) 17,000|If
Staging Areas 34 ac
Bridge Crossing

Bridge 150 ft clear span truss style bridge 1ls

Concrete for Abutments/Wingwalls 74|cy

Micropiles to 10 foot depth 40|ls
Haul road construction and rehabilitation (24' wide, gravel road base) 4000 | ft
Seed, mulch and netting 128/ac
Erosion control-silt fence 10000 |If
Dewatering ponds 3lac-ft

Comment

See separate tab
See separate tab
See separate tab
See separate tab

See separate tab, assume same as upstream ¢
See separate tab, assume same as upstream ¢
See separate tab, assume same as upstream ¢
See separate tab, assume same as upstream ¢

See separate tab

From CAD

From CAD, assume all fill is included in this lin:
From CAD

See separate tab

See separate tab

See separate tab
See separate tab

See separate tab
See separate tab

See separate tab
See separate tab

See separate tab
See separate tab
See separate tab

Measured length, assumed width with should
See separate tab

See separate tab
Assumed number and depth

Measured length

See separate tab

3-1 ac-ft ponds



Quantities for: Upstream Riprap Protection
Comments/Assumptions: Based on RS 20762

Side .
Item Description Length (ft) Ba(nfg Hit Slqpe Leilg;)tﬂe(ft) Thlc(l]ftr;ess Quantity Fé%l;nn(:;;j Unit
(XH:1V)
27" D100 Riprap
U/S Confluence, YS River 1000 20 2.5 53.85 3.5 6981 7000|CY
U/S Confluence, HFC LB
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 10.5 4 43.09
Top and Toes 13.50
Total 860 113.17 3.5 12616 12600(CY
U/S Confluence, HFC RB
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 4.25 4 17.52
Top and Toes 13.50
Total 940 87.60 3.5 10675 10700(CY
Grand Total 30271 30300|CY
9" Bedding
Bedding Volume | 0.75 6487 6500(CY




Quantities for: Side Channel Cutoff Riprap (Sta 147+00 - 157+00)

Comments/Assumptions: Based on RS 16254

Side .
Item Description Length (ft) Ba(nfg Hit Slqpe Leilg;)tﬂe(ft) Thlc(l]ftr;ess Quantity Fé%l;nn(:;;j Unit
(XH:1V)
16" D100 Riprap on Left Bank, Sta 152+50 - 157+00
Left Bank 16" D100 Riprap
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 0.4 4 1.65
Top and Toes 11.50
Total 650 69.73 15 2518 2600(CY
16" D100 Riprap on Right Bank, Sta 147+00 - 154+00
Right Bank 16" D100 Riprap
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 10.4 4 42.78
Top and Toes 11.50
Total 900 110.86 15 5543 5600|CY
9" Bedding
Bedding Volume 1550 | |Varies 0.75 4030 4100|CY




Quantities for: Right Bank Side Channel Cutoff Riprap (Sta 93+50 - 101+00)
Comments/Assumptions: Based on RS 10264

Side .
- Bank Ht Slope | Thickness . Rounded .
Item Description Length (ft) Slope Quantity . Unit
(ft) (XH:1V) Length (ft) (ft) Quantity

16" D100 Riprap on Right Bank

Right Bank 16" D100 Riprap

Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 8.5 4 35.05
Top and Toes 11.50
Total 950 103.13 1.5 5443 5500|CY
9" Bedding

Bedding Volume 950 | |  103.13 0.75 2721 2800[CY




Quantities for: Grade Control Structure
Comments/Assumptions: Based on RS 20273. Crest length is 50', bank protection extends for 240’ (from USACE Desi

Side .
Item Description Length (ft) Ba(r]llt() Hit Slqpe Leilg;tﬂe(ft) Thlc(l]ftr;ess Quantity Fézt;nnc:s;i Unit
(XH:1V)
16" D100 Riprap
Channel Bed 43 40.00 0 0 0|CY
Left Bank
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 4.0 4 16.49
Top 5.00
Total 240 78.07 15 1041 1000|CY
Right Bank
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 4 4 16.49
Top 11.50
Total 240 84.57 15 1128 1100|CY
Grand Total 2169 2200(CY
Cobble/Boulder Material (Bed, 64mm - 512mm)
Bed | 50.0| | |  38.50] 6| 428 400[CY
9" Bedding
Bedding Volume, Banks 480 162.65 0.75 1084 1100|CY
Bedding Volume, Bed 50.0 38.50 0 0 0[|CY
Grand Total 1084 1100|CY
Grand Totals for 5 Structures
16" D100 Riprap
| | | | | Grand Total|  11000[CY
Cobble/Boulder Material (Bed, 64mm - 512mm)
| | | | | Grand Total|  2000[CY
9" Bedding
| | | | | Grand Total| 5500|CY




Quantities for: Upstream Coffer Dam
Comments/Assumptions: Assume 15' tall, 640 ft long (best estimate is 600 ft long), 4" minus bedding, 400’ of sheet pile

- Bank Ht/ Side Slope Thickn'ess/ . Rounded .
Item Description Length (ft) Height (ft ()?||-|0;F1)$/) Length (ft) TOFZ\]:'[V)Idth Quantity Quantity Unit
27" D100 Riprap
Face Riprap | 640| 15 2|  33.54] 35|  2783]  2800|cCY
4" minus Bedding
Bedding for Face Riprap | 640| | | 3354 0.75| 596 | 600|CY
Earth Fill for Embankment
Compacted Earth Fill |  640.0] 15| 2| 3354 20 21333  21400[CY

PZ 22 Sheet Pile

PZ 22 Sheet Pile | 400.0] 12| | | |  4s00]  4800[sF




Quantities for: Channel Armor

Comments/Assumptions:
- Armored Side Slope| Slope Thickn_ess/ . Rounded .
Item Description | Length (ft) He?;r?tk(ﬂ) (XH: 1VF)J LengtE] () Top(\f/;/)|dth Quantity Quantity Unit
9" Armor Layer

Left Bank 20400 3 8 24.19 0.75 13706 13,700|CY
Right Bank 20400 3 8 24.19 0.75 13706 13,700|CY
Bed 20400 40.00 0.75 22667 22,700[CY
Grand Total 50,100|CY




Quantities for: Finished Grading (HFC Area)

Comments/Assumptions: Assume upper bank height is 6 feet (estimated average from RAS model)

Side
Item Description Length (ft) Ba(r:cI:) Hit Slqpe Leilg;)tﬁe(ft) Quantity z%l;nn(::s Unit
(XH:1V)
16" D100 Riprap
Channel Bed 20440 40.00 18.8 19|ac
Left Bank
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 6.0 4 24.74
Top 5.00
Total 20440 86.32 40.5 41)ac
Right Bank
Slope 1 4 8 32.25
Slope 2 4 6 24.33
Slope 3 6 4 24.74
Top 5.00
Total 20440 86.32 40.5 41(ac
Grand Total 100 100]|ac




Quantities for: Misc. Areas and Volumes

Comments/Assumptions:

Item Description Length (ft)| Width (ft) [ Area (ac) Z%L;nnﬁ? Unit Comment
Staging Areas
Single Staging Area 540 540 6.7 Assume 540' x 540'
Number: 5.0
Total 33.5 34|ac
Construction Access Road
Construction Access Road 17000 30 11.7| 12|ac Assume 30' Wide
Disturbed channel and overbanks (Channel Margins
Channel Margins 20400 100 46.8 47 Assume 50' disturbance on both banks
Abandoned Channel Area 1 2200 350 17.7
Abandoned Channel Area 2 3450 275 21.8
Abandoned Channel Area 3 1470 220 7.4 47
New channel reach Area 1 1500 150 5.2
New channel reach Area 2 2000 150 6.9
New channel reach Area 3 1400 150 4.8 17
Total 110.6 111)ac
Clearing and Grubbing
Disturbed channel and overbanks 64|ac channel margins and new channel
Staging areas 34|ac See staging area calculations
Disposal site 3550 1420 115.7 116|ac on bluff
Construction Access Road 12|ac see construction access rd calculations
Total 226|ac
Seed, mulch and net
Channel Margins 47|ac
Staging areas 34|ac
Abandoned Channel Areas 47)ac
Total 128|ac
ac
Side
Item Description Length (ft)|Height (ft)| Slope | Width (ft) | Number Quantity Roundgd Unit
(XH:1V) Quantity
Abutment and Wingwall Concrete
Abutments 24 12 1.00 2 21 21|CY
U/S Wingwalls 12 12 0.75 2 8 8|CY
D/S Wingwalls 12 12 0.75 2 8 8|CY
Grand Total 37|CY
Ice Factor 100%
Abutment Quantity: 42
Wingwalls Quantity: 32
Total: 74
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Multiple Pump Quantities




Multiple Pump Station Alternative QTO Line Items - 2016-03-23

Item Description uom Site 1 Site 2 Site 3 Site 4 Site 5 Quantity
Mob/Demob LS 1 1 1 1 1 5
Intake/Feeder Canals:
Dewatering for channel excavation near river (at 5 sites) LS 1 1 1 1 1 5
Clearing and grubbing (where on land) N 3,400 11,200 12,300 5,700 10,000 42,600
Dredging / In-water excavation (assumed 5% of total excavation) cY 600 2,100 2,300 1,100 1,900 8,000
Excavation (on land) oy 12,000 40,000 44,000 20,000 35,000 151,000
Trashrack (60" wide x 6' tall) EA 1 1 1 1 1 5
Fish Screens:
Dewatering for excavation (at 5 sites) LS 1 1 1 1 1 5
Clearing and grubbing Sy 1,720 1,720 1,720 1,720 1,720 8,600
Excavation for fish screen facility cy 5,831 5,831 5,831 5,831 5,831 29,155
Reinforced concrete cY 1,498 1,498 1,498 1,498 1,498 7,491
Reinforcement Tons 140 140 140 140 140 699
Fish screens and deadplates SF 4,176 4,176 4,176 4,176 4,176 20,880
Steel support structures for fish screens (estimated per 2004 study, for 5 sit¢  Tons 50 50 50 50 50 250
Screen cleaners (NOTE: price is in 2004 dollars, for 5 sites) LS 88,000 | $ 88,000 88,000 | $ 88,000 | $ 88,000 | $ 440,000
6" Crushed surfacing (access road surfacing around buildings) cy 107 107 107 107 107 533
Fish return pumps (total cost for 10 pumps with HPUs, per vendor) LS 306,000 | $ 306,000 306,000 | $ 306,000 | $ 306,000 | $ 1,530,000
18" HDPE Fish return pipe LF 50 50 50 50 50 250
14" HDPE Fish return pipe LF 1,000 2,400 2,600 1,400 2,200 9,600
Pump Stations:
Dewatering for excavation (at 5 sites) LS 1 1 1 1 1 5
Clearing and grubbing Sy 2,600 2,600 2,600 2,600 2,600 13,000
Excavation for wetwell (5 sites, assumes 1:1 temp. cut slopes) cy 26,300 26,300 26,300 26,300 26,300 131,500
Reinforced concrete cY 616 616 616 616 616/ 3,080
Reinforcement Tons 100 100 100 100 100 500
Pumps, motors, and controls (per estimates from pump vendors, 5 sites) LS 1,673,938 | $ 1,726,799 1,726,799 | $ 1,762,040 | $ 1,762,040 | S 8,651,616
48" steel pipe (individual pump discharge lines) LF 190 190 190 190 190 950
84" steel pipeline (assume 9' depth to IE) LF 20 20 20 20 20 100
48" check valves EACH 4 4 4 4 4 20,
48" gate valves EACH 4 4 4 4 4 20
Concrete utility vaults (11' wide x 14' long x 12' deep) EACH 4 4 4 4 4 20
48" x 84" wyes EACH 3 3 3 3 3 15
48" bends (45 degrees) EACH 3 3 3 3 3 15
48" x 84" reducers EACH 2 2 2 2 2 10
Prefabricated steel building for pump station, heated and insulated, 40' x 25/ EACH 1 1 1 1 1 5
Standby generators: -
Site 1: 500 kW, 3 phase, 480V standby generator - (price per vendor) LS 120,000 $ 120,000
Site 2: 1250 kW (price per vendor) LS S 450,000 S 450,000
Site 3: 1750 kW (price per vendor) LS 625,000 $ 625,000
Site 4: 1750 kW (price per vendor) LS S 625,000 S 625,000
Site 5: 2000 kW (price per vendor) LS $ 675,000 | $ 675,000
6" Crushed surfacing (access road surfacing around buildings) cy 40 40 40 40 40 200
Discharge Pipelii
Clearing and grubbing sy 800 3,000 16,800 12,300 5,400 38,300
Excavate trenches (assumes temporary side slopes at 1:1) cY 1,422 6,000 33,600 24,600 10,800 76,422
72" steel pipeline (assume 8' depth to IE) LF 300 300
84" steel pipeline (assume 9' depth to IE) LF 1,000 5,600 4,100 1,800 12,500
Concrete Outlet Structures:
Excavation cY 446 365 281 473 1,564
Reinforced concrete (BOR type 1 concrete transitions) cy 130 109 87 120 447
Reinforcement Tons 11.6 9.7 7.8 10.7 39.8
Riprap (9" nominal, 18" thick) oy 800 361 361 361 1,883
Bedding Stone (6" thick) cy 267 120 120 120 628
Access Roads:
Clearing and grubbing sy 3,733 11,200 4,356 9,022 1,556 29,867
Excavation (assumed 2' average cut, 50% of road length) cY 1,067 3,200 1,244 2,578 444 8,533
Fill (assumed 2' average cut, 50% of road length) cy 1,067 3,200 1,244 2,578 444 8,533
6" Crushed surfacing (access road surfacing) cy 444 1,333 519 1,074 185 3,556
Power System Uprating:
(all cost estimates per MDU)
Site 1 LS 1 1
Site 2 LS 1 1
Site 3 LS 1 1
Sites 4 and 5 total: LS 1 1




Feeder Canal QTO

Calc By: Matt Moore Date: 2/22/2016

Revised: JPP Date: 3/4/2016

Checked By: FMB Date: 3/4/2016

Feeder Canal | Average existing | Average depth | Feeder Canal | Bottom Top | Section | Estimated Cut| Estimated Wet | Estimated Dry

to Pump Site elevation to Canal Invert Length Width Width | Area Volume Excavation Excavation

Number (Feet NAVD88) (Feet) (Feet) (Feet) (Feet) (SF) (CY) (CY) (CY)

1 2000 17 300 32 101 1143 12,701 600 12,000

2 1972 17 1000 32 100 1124 41,630 2100 40,000

3 1964 17 1100 32 100 1130 46,056 2300 44,000

4 1950 17 500 32 101 1147 21,232 1100 20,000

5 1947 17 900 32 100 1113 37,084 1900 35,000

Total Intake Channel Excavation: 158,703 8,000 151,000
[5% of total Vol.] [95% of total Vol.]

Feeder Canal Wet Excavation 8,000

Feeder Canal Dry Excavation 151,000

Feeder Canal Clearing Area 43,000

(See original QTO workbook for calculations of the existing elevation and average depth. Only the summary sheet is shown, here)




Fish Screen Quantity Takeoff

By: JPP Date:
Checked By: FMB Date:
Clearing

L 180|Feet

W 86|Feet

Area 1720 SY

Num. of Sites

Total Area 8600 SY

Access Roads

(Onsite, around the fish screens only)

L 180|Feet

W 16|Feet

Number 2

Thickness 0.5|Feet

Area 5760 SF

Volume 107 CY

Num. of Sites

Total Volume 533 CY

Excavation

2/23/2016
3/4/2016

Assume that the existing ground at the PS location is at the 100 year flood elevation.
Excavate to the bottoms of the walls:

Width 42 |Feet
Depth 23|Feet
Length 126|Feet
Section Area 966 SF
Volume 4508 CY
Trapezoidal Section:

Base W 74 |Feet
Depth 3.5|Feet
Top W 88|Feet
Length 126|Feet
Section Area 284 SF
Volume 1323 CY
Total Vol. per site 5831 CY

Num. of Sites
Total Excav.

Fish Return Pipe

29155 CY

Fish return pipe from the bypass sump to the fish pump

Length each 25
Number 10
Total 250

Feet

Feet

Assume fish return pipe length = intake canal length + 200’

14" dia. HDPE pipe, length varies at each site

Length, each

Site 1 500
Site 2 1200
Site 3 1300
Site 4 700
Site 5 1100

Total

Feet
Feet
Feet
Feet
Feet

Length, total
1000 Feet
2400 Feet
2600 Feet
1400 Feet
2200 Feet

9600 LF



Fish Screens and Deadplates
Cost information per Shawn Foster email dated 2016-02-16.

Length 116|Feet
Height 18|Feet
Number 2

Total Area 4176 SF
Unit Cost S 300.00 perSF
Cost per Site S 1,252,800.00

Num. of Sites 5

Total Cost S 6,264,000.00

Fish Screens Support Structure
Base on weight estimate listed in 2004 study by BOR. Scale linearly based on length and height.
Reference proj. Design value Factor

Length 244 126 52%
Height 20 25 125%
Weight 150000 96824 65%
Estimated weight per site: 48.41 Tons

Number of sites:

Estimated weight total: 242 Tons

Fish Screen Cleaner
Fish screen cleaners will be approximately the same price and type as cleaners in the 2004 cost estimate by BOR.
Smaller screen size won't significantly affect price of screen cleaners. Note that price is still in 2004 dollars.

Cost in 2004 (per pair): S 88,000
Number of sites: 5
Total screen cleaner cost in 2004 dollars: $ 440,000

Walls and Concrete QTO

Length Height/Width Thickness Area Volume  Reinf. Ratic Reinforcing
R Wall-footing 214.0 8.0 2.5 1712 4280 6.59 28192
R Wall-stem 214.0 22.0 1.5 4708 7062 6.59 46517
L Wall-footing 214.0 8.0 2.5 1712 4280 6.59 28192
L Wall-stem 214.0 22.0 1.5 4708 7062 6.59 46517
Floor 136.0 38.0 1.0 5168 5168 9.11 47080
R Screen Fdn 126.0 20.0 2.5 2520 6300 6.59 41498
L Screen Fdn 126.0 20.0 2.5 2520 6300 6.59 41498
Reinforced Concrete Volume, per site 1498 CY, per site
Reinforcement Weight, per site 140 Tons, per site
Total Reinforced Concrete Volume 7491 CY
Total Reinforcement Weight 699 Tons

Fish Return Pumps
Cost estimates as provided by Magic Valley Heli-Arc & Mfg, Inc. on March 17, 2016.

BP-420 Pump S 93,000
HPU S 35,000
Ancillary Equipment S 25,000
Total Cost per Pump S 153,000
Num. of Pumps per Site 2
Number of Sites 5

Total Cost S 1,530,000



Pump Station Quantity Takeoff

By: JPP Date: 2/23/2016
Checked By: FMB Date: 3/4/2016
Revision Date: 5/12/2016

All calculations are for a single, typical pump station, except where noted.
Access Roads
(Onsite, around the fish screens only)

L 110|Feet
w 16|Feet
Number 1
Thickness 0.5|Feet
Area 1760 SF
Volume 33 CY
Num. of Sites
Total Volume 163 CY

Excavation
Assume that the existing ground at the PS location is at the 100 year flood elevation.
Assume temporary side slopes are cut at 1:1 from the foundation to the EG.

Bottom L 34|Feet
Bottom W 44 |Feet
Depth 57|Feet
Side Slopes 1.1
Bottom Area 1496 SF
Top Area 23384 SF
Volume 26262 CY
Num. of Sites
Total Volume 131311 CY
Clearing

Use calculation for excavation, above.
Area 2598 SY
Num. of Sites
Total Clearing 12991 SY

Pumps

Base cost estimate on quote for Site 5 from Russell Pumps, dated 2016-02-19, including adder for 480V power.

Per Russell Pumps, cost for pumps and motors at sites 1-4 would be 2-5% less than at site 5.

Cost for pumps at Site 5: | S 440,510

Site 1 Site 2 Site 3 Site 4 Site 5
Num. of Pumps 4 4 4 4 4
Cost Adj. 95% 98% 98% 100% 100%
Cost Each S 418,485 | S 431,700 | S 431,700 | S 440,510 | S 440,510
Total Cost $ 1,673,938 S 1,726,799 S 1,726,799 S 1,762,040 $ 1,762,040

Total Pump and Motor Cost: $ 8,651,616
Pump Station Walls

Length Height/Width Thickness Area Volume Reinf. Ratio (I Reinforcing
D/S Wall-lower 26.0 25.0 2.3 650 1517 11.77 17851
D/S Wall-upper 26.0 32.0 1.5 832 1248 12.57 15687
U/S Wall-lower 26.0 25.0 2.3 650 1517 11.77 17851
U/S Wall-upper 26.0 7.0 1.5 182 273 12.57 3432
R Wall-lower 30.0 25.0 3.0 750 2250 12.12 27270
R Wall-upper 30.0 32.0 1.5 960 1440 17.39 25042
L Wall-lower 30.0 25.0 3.0 750 2250 12.12 27270
L Wall-upper 30.0 32.0 1.5 960 1440 17.39 25042
R Wing 21.0 25.0 1.5 525 788 6.59 5187

Revised on

Added on 2



L Wing 21.0 25.0 1.5 525 788 6.59 5187

Sump Floor 26.0 30.0 3.0 780 2340 9.11 21317

Top Slab 26.0 30.0 1.0 780 780 7.00 5460

Reinforced Concrete Volume, per site 616 CY, per site

Reinforcement Weight, per site 98 Tons, per site

Total Reinforced Concrete Volume 3080 CY

Total Reinforcement Weight 491 Tons

Discharge Pipelines

Assumes all pipelines are buried with 2' of cover and the temporary sideslopes are at 1:1.

Length Dia Depth Base Width Top Width Sectional Arei Excavated Volume

Site 1 300 6 8 8 24 128 38400

Site 2 1000 7 9 9 27 162 162000

Site 3 5600 7 9 9 27 162 907200

Site 4 4100 7 9 9 27 162 664200

Site 5 1800 7 9 9 27 162 291600

2063400 CF

Total Excavated Volume: 76422 CY
Total Cleared Area: 38300 SY

Ice Protection Berms (Added: 2016-05-12)
All dimensions are approximate, for a typical ice protection berm, top elevation 2" above the 100 year flood

(Added: 20

Left Side:
Length 280|Feet
Width 62 |Feet
Average Height 4|Feet
Top Area 17360 SF
Bottom Area SF
Left Side Vol.: 75320 CF
2790 CY
Right Side:
Length 230|Feet
Width 30|Feet
Average Height 4|Feet
Top Area 6900 SF
Bottom Area SF
Right Side Vol.: 33000 CF
1222 cY

Total berm volume per site: 4012 CY
Number of sites: 5
Total ice berm volume: 20059 CY



Pipe Outlet Structure Quantity Takeoff
By: JPP Date:
Checked By: FMB Date:
Discharge Pipeline Outlets

Estimate for Type 1 concrete outlet transitions, per USBR's "Design of Small Canals"

Wall thickness of 1.5" estimated by scaling up textbook values.

Floor area measured in AutoCAD. Wall heights based on 10' design depth in irrigation canal + 4' at headwall.

2/24/2016
3/4/2016

Reinf. Ratic Reinforcing

Length Height/Width Thickness Area Volume
Site 1:
L Wall 23.5 10.0 1.5 235 353 6.6
Head Wall 7.0 14.0 1.5 98 147 6.6
R Wall 101.0 10.0 1.5 1010 1515 6.6
Floor 1.0 1205 1205 6.6
2 Wings (total)l 20.0 10.0 1.5 200 300 6.6
Site 2:
L Wall 23.5 10.0 1.5 235 353 6.6
Head Wall 7.0 14.0 1.5 98 147 6.6
R Wall 77.0 10.0 1.5 770 1155 6.6
Floor 1.0 985 985 6.6
2 Wings (total)l 20.0 10.0 1.5 200 300 6.6
Site 3:
L Wall 23.5 10.0 1.5 235 353 6.6
Head Wall 7.0 14.0 1.5 98 147 6.6
R Wall 53.5 10.0 1.5 535 803 6.6
Floor 1.0 758 758 6.6
2 Wings (total)l 20.0 10.0 1.5 200 300 6.6
Site 4/5:
L Wall 23.5 10.0 1.5 235 353 6.6
Head Wall 19.0 14.0 1.5 266 399 6.6
R Wall 60.6 10.0 1.5 606 909 6.6
Floor 1.0 1276 1276 6.6
2 Wings (total)l 20.0 10.0 1.5 200 300 6.6
Total Reinforced Concrete Volume 447 cY
Total Reinforcement Weight 40 Tons
Excavation:
Rough estimate based on average cut depth at each site.

Area Depth Volume
Site 1 1205 10 12050
Site 2 985 10 9850
Site 3 758 10 7580
Site 4/5 1276 10 12760
Total excavation volume all sites: 1564 CY
Riprap
QTO is as shown on drawings C-001 to C-005.

Site 1 Site 2 Site 3 Site 4 Site 5
Length 180 100 100 100 100|feet
Width 80 65 65 65 65 |feet
Thickness 1.5 1.5 1.5 1.5 1.5|feet
Area 14400 6500 6500 6500 6500 SF
Volume 800.00 361.11 361.11 361.11 361.11 CY, persite
Total riprap volume, all sites: 2244 cY

2322

968
9979
7937
1976

2322

968
7608
6488
1976

2322

968
5286
4993
1976

2322
2628
5988
8405
1976



Access Road Quantity Takeoff

By: JPP Date: 2/17/2016

Checked By: FMB Date: 3/4/2016

All calculations assume that 50% of each road is cut by an average of 2' and 50% is filled by an average of 2.
Access Roads

(Onsite, around the fish screens only)

Site 1 Site 2 Site 3 Site 4 Site 5 Total

Road Width 20 20 20 20 20

Length 1200 3600 1400 2900 500

Side Slopes 2 2 2 2 2

Cut/Fill Depth 2 2 2 2 2

Clear Area 33600 100800 39200 81200 14000 268800 SF
Cut Volume 28800 86400 33600 69600 12000 230400 CF
Fill Volume 28800 86400 33600 69600 12000 230400 CF
Surfacing Area 24000 72000 28000 58000 10000 192000 SF
Surf. Thickness 0.5 0.5 0.5 0.5 0.5 FT
Surf. Volume 12000 36000 14000 29000 5000 96000 CF
Total Clearing Area 29867 SY

Total Cut Volume 8533 CY

Total Fill Volume 8533 CY

Total Surfacing Volume 3556 CY
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Canal Lining Area Calculation
{Assumplions:

Last updated:

1. Bazed the 1.8 BOR's 2002 canal lining demonstration project report, geomembrane with concrete cover waz zelected for canal lining method

2232016

2. Canal lining srea represents Gnish surface of canal geometry between top of both canal dopes and does not include any ovedaps of fabrics or anchors that are buried.
3. Eleven (11) typical canal cross sections used for the area colculations were based on the U.8 BOR's 1992(7) document, and no additional sections were included.

Cross Sections - LS BOR's 1992 document

Surface Area at Each Section [ SFAt]

Location RAM RM Boltom =5 Hit v 4 Q Sidesdope (x2] | Bottom | Full X-Secion Distance Surface Area
[mi] m | [E:v] [#] 3] [ft1] [efs] [sE] | [sEa) | [sEa I [5E]
/S End of Canal [} Ji]
at Headgate (1) 005 264 28.5 40 22 00001 847 144.0 2835 172.5 G660 113850
at Headgate (2) 02 1056 235 26 215 00001 B28 93.6 235 1171 28008 3385127
helow Lateral HH 11 SROB0 2.5 12 21 00001 745 43,2 205 &3.7 50424 3212009
below Pumping Plant| 193 101904 21.5 11 2 00001 &30 396 215 61.1 36168 2209865
at Sears Bridge 24.7 130416 20.5 18 1.99 00001 a0 &4.8 205 B5.3 AADES 3760706
below Fox Creck Siphon| 36 1590080 3 10 168 00001 529 6.0 230 59.0 46292 2772528
below Lone Tree Creek Siphon| 42.5 224400 235 9 1.76 0.0001 419 a4 235 55.9 20040 1623336
below Lateral G 47 245160 15.5 L] 208 00002 36 266 1535 44.3 22440 G902
below Lateral 7 51 269280 16.5 7 137 0.0003 284 232 1635 41.7 26400 1100880
below Lateral M 57 300960 14.5 & 2 00001 164 21.6 145 36.1 25080 GOS3EE
below Lateral P| ~ 60.5 315440 5 = LB7 00001 FIT 180 .0 27.0 GIFES 1646568
/S End of Canal 70.2 AT1184
Total: 21,724,349 [SF]
Shotcrete Volume Fill Canal Volume
Location Surface Area | Shotcrete ¥ Length XS Area V x 50% Total: 371.184 [LF]
[] in) | (o) 1] [ (o]
/S End of Canal Toral: J0.3 [MI]
at Headgate (1), 1138500 30 1,054 660 2970 36300
it Headgzate (2)| 3385127 3.0 31544 1§ 208 1320 TGATL
teelow Laleral HH 3,212,008 30 29,741 S0424) 338 316,351
helow Fumping Flant| 2,209 Ba5 3.0 20462 36,168 300 200,766
al Sears Bridge 3,760,706 3.0 34,821 EENTT 671 547426
below Fox Creek Siphon| 2,772,528 30 25,672 46,992 263 230,609
helow Lone Tree Creek Siphon 1,625 336 3.0 15031 29040, 117 122210
below Lateral G 984,092 30 2,205 22440 158 63,658
below Lateral 7 1,100,880 30 10,193 16 400/ 131 64167
below Lateral M S05, 368 30 6,353 23 D80 P 43,283
below Lateral P 1,646,568 3o 15,246 60 584 a0 G7.760
/8 End of Canal

Total: _ 2,403,102 [CY]

Note: Azsumes 50% of existing canal to be filled
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Existing Intale Dam Eemoval Cakulation
(Asswmphiors:

1. .4 typical mtake dam geometry (shown here) 15 based on the USACESs 1910 as-built plare.
2. Omly the portiom of the dam that is ahove adjacent groond ekvation (1981 5) was assumed tobe removed.
3. The dam crest was assumed fo be 1988
4. The portion of the dam that i= below groond, inchiding tarber piles, will be left in place.
5. Cuantity of ripap and bonlders downstream of the esxisting damwas based enbathymetic survey.

Last wpdaied :

342016

H-Secton Volnme
Locatiem Length Femoval Femowal
] EFiff] B Fifi] EFA] [CF] [C¥]
Exgsting Diam| 700 11240 TE400
Totak 2004 [CY]
Vohime
Location Surface Area | Avg Thickness Eemoval
GF] [fi [CF] [ FUft] [SFifi]
Fiprep and Boalders DiS of Ex. Dam| 190190 & 11411400
Total: £264 [CT]




Convert Laterals to Pipe - Lengths

1.5 2 | 3 ‘ | 4 | s 1 s No Piping
Pipe Length (feet)
- 1,653 14,994 16,181 11,800 - -
- 1,760 27742 26425 23911 - 14089
- 2973 14688 5766 - 4134 -
- 511 32620 - 300 - 5900
3026 8027 35775 5200 4096 - 9904
- 10548 2150 - - 2700 -
- 17075 25522 23635 - - 8400
- - 14377 5600 11000 - -
652 - 5275 5600 - - -
- - - 6684 - - -
- - 3232 - - - -
- - 8622 - - -

3678 42547 176375 103713 51107 6834 38293
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3/24/2016 www.wdol.gov/wdol/scafiles/davisbacon/MT77.dvb?v=0

General Decision Number: MT160077 01/08/2016 MT77
Superseded General Decision Number: MT20150077

State: Montana

Construction Type: Heavy

Counties: Big Horn, Carter, Daniels, Dawson, Fallon,
Garfield, McCone, Phillips, Powder River, Prairie, Richland,
Roosevelt, Rosebud, Sheridan, Treasure and Wibaux Counties in
Montana.

HEAVY CONSTRUCTION PROJECTS

Note: Under Executive Order (EO) 13658, an hourly minimum wage
of $10.15 for calendar year 2016 applies to all contracts
subject to the Davis—Bacon Act for which the solicitation was
issued on or after January 1, 2015. If this contract is covered
by the EO, the contractor must pay all workers in any
classification listed on this wage determination at least
$10.15 (or the applicable wage rate listed on this wage
determination, if it is higher) for all hours spent performing
on the contract in calendar year 2016. The EO minimum wage rate
will be adjusted annually. Additional information on contractor
requirements and worker protections under the EO is available
at www.dol.gov/whd/govcontracts.

Modification Number Publication Date
0 01/08/2016

ELEC0233-021 06/01/2015

PHILLIPS COUNTY

Rates Fringes

——-ELFEC0532-013 06/01/2015

BIG HORN, CARTER, DANIELS, DAWSON, FALLON, GARFIELD, MCCONE,
POWDER RIVER, PRAIRIE, RICHLAND, ROOSEVELT, ROSEBUD, SHERIDAN,
TREASURE, AND WILBAUX COUNTIES

Rates Fringes
ELECTRICIAN ...ttt ittt eennn. $ 31.39 12.84
‘meros0-ol0 0s/01/2013

Rates Fringes

POWER EQUIPMENT OPERATOR:
(zZone 1)
(1) A-frame truck Crane,


http://www.wdol.gov/wdol/scafiles/davisbacon/MT77.dvb?v=0
http://www.dol.gov/whd/govcontracts.

oiler (except crane) $ 23.47 10.40
(2) Crane
Oiler,Bulldozer, Roller
(Dirt and Grade

Compaction), Backhoe.. $ 23.94 10.40
(3) Mechanic .......... S 24.34 10.40
(4) Cranes, 25 tons - 44

EONS it et et e eeeeeeen $ 27.00 11.40
(5) Cranes, 45 tons to and

incl. 74 tons......... $ 28.00 11.40

(6) Cranes, 75 tons to and

incl. 149 tons; Cranes,

Whirley (A11l) ......... $ 29.00 11.40
(7) Cranes, 150 tons to

including 250 tons (add

$1.00

for every 100 tons over
250 tons); Crane, Stiff-
Leg or

Derrick; Helicopter
Hoist; Crane, Tower (all)...$ 30.00 11.40

ZONE DEFINITIONS FOR POWER EQUPMENT OPERATORS:
The zone hourly rates applicable to each project shall be
determined by measuring the road miles over the shortest
practical maintained route from the nearest County Court
House of the following listed towns to the center of the
Jjob:

BILLINGS, BOZEMAN, BUTTE, GREAT FALLS, HELENA, KALISPELL,
MISSOULA

Zone l: 0 to 30 miles - Base Pay
Zone 2: 30 to 60 miles - Base Pay + $3.50
Zone 3: Over 60 miles - Base Pay + $5.50

* TRON0732-018 06/01/2015

Rates Fringes

TRONWORKER: Reinforcing and
Structural ....... ... i, S 27.00 19.78+a

a: PAID HOLIDAYS: New Years Day, Memorial Day, July 4th,
Labor Day, Veteran's DAy, Thanksgiving Day, Day following
Thanksgiving, and Christmas Day.

SUMT2011-052 02/08/2011

Rates Fringes
CARPENTER (Form Work Only) ....$ 24.30 7.80
CARPENTER, Excludes Form Work .$ 21.13 7.00

LABORER: Common or General ..$ 17.99 5.90



LABORER: Pipelayer .... $ 21.10 5.46

LABORER: Landscape and

Irrigation............. $ 15.14 1.30
OPERATOR: Bobcat/skid

Steer/skid Loader ..... $ 23.53 8.05
OPERATOR: Excavator ... $ 23.62 8.05
OPERATOR: Grader/Blade $ 25.44 8.45
OPERATOR: Loader (Front End)....$ 24.58 8.05
OPERATOR: Scraper ..... $ 23.00 6.76
TRUCK DRIVER: Dump Truck $ 19.99 5.09

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 () (1) @ii)).

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are Tisted in alphabetical
order of "didentifiers" that indicate whether the particular
rate is a union rate (current union negotiated rate for Tlocal),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).

Union Rate Identifiers

A four letter classification abbreviation identifier enclosed
in dotted Tines beginning with characters other than "Su" or
"UAVG" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.

Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing



this classification and rate.

Survey Rate Identifiers

Classifications listed under the "SU" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification. As this weighted average rate includes all rates
reported in the survey, it may include both union and non—-union
rates. Example: SULA2012-007 5/13/2014. SU indicates the rates
are survey rates based on a weighted average calculation of
rates and are not majority rates. LA indicates the State of
Louisiana. 2012 is the year of survey on which these
classifications and rates are based. The next number, 007 in the
example, i1s an internal number used in producing the wage
determination. 5/13/2014 indicates the survey completion date
for the classifications and rates under that identifier.

Survey wage rates are not updated and remain in effect
until a new survey is conducted.

Union Average Rate Identifiers

Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG—-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.

A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter?
This can be:

* an existing published wage determination

* a survey underlying a wage determination

* a Wage and Hour Division letter setting forth a position on
a wage determination matter

* a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis—Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.



With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations
Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N.W.

Washington, DC 20210

2. If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Administrator
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3. If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

4. All decisions by the Administrative Review Board are final.

END OF GENERAL DECISION

http://www.wdol.gov/wdol/scafiles/davisbacon/MT77.dvb?v=0 5/5
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TITLE:

Yellowstone River - Modified Side Channel

SUBJECT: Estimated Construction Durations
MADE BY: SKV JOBNO.: T35234
CHECKED BY: DATE: 5/10/2016
Sheet No. 1of 2
08 - Roads, Railroads and Bridges
Prod. Prod. Work 0 Crews Duration Duration
ftom Rate Index Hrs/Day you Quantity (EA) (Hrs) (Days)
Mobilization 0.10 100% 10 DAY 10 1 100.0 10.00
Prefabricated Bridge Installation
Structural Excavation 25.00 100% 10 CY 50 1 2.0 0.20
Concrete Abutments and Wingwalls -
Concrete, Forms 60.63 100% 10 SFC 300 1 4.9 0.49
Reinforcing Steel 0.07 100% 10 TON 2.8 2 21.3 2.13
Concrete, Placement 18.75 100% 10 cY 41 1 22 0.22
Bridge Installation 18.13 100% 10 SF 3,600 2 99.3 9.93
Haul Road Construction and Rehab
Clearing and Grubbing 0.13 100% 10 ACRE 2 1 176 1.76
Fine Grading 250.00 100% 10 sY 10,667 2 213 213
Aggregate Base Course 675.00 100% 10 8Y 10,667 1 158 1.58
Demobilization 0.10 100% 10 DAY 5 1 50.0 5.00
16 - Bank Stabilization
Prod. Prod. Work Crews Duration Duration
em Rate Index Hrs/Day you Sy EA) (Hrs.) (Days)
Mobilization 0.10 100% 10 DAY 20 1 200.0 20.00
Channel Armoring
Bedding Stone Placement 30.00 100% 10 CcY 24,840 4 207.0 2070
Riprap Placement 25.00 100% 10 CcY 115,610 6 770.7 77.07
Boulder Placement 17.50 100% 10 CcY 2,200 2 62.9 6.29
Demobilization 0.10 100% 10 DAY 5 1 50.0 10.00




TITLE: Yellowstone River - Modified Side Channel

SUBJECT: Estimated Construction Durations
MADE BY: SKV JOB NO.: T35234
CHECKED BY: DATE: 5/10/2016
Sheet No. 20f 2
09 - Channels
Prod. Prod. Work . Crews Duration Duration
Rom Rate index Hrs/Day JoM Quantily (EA) (Hrs) (Days)
Mobilization 0.10 100% 10 DAY 20 1 200.0 20.00
Site Preparation
Staging Areas _
Clearing and Grubbing 0.13 100% 10 ACRE 335 3 89.3 893 |
Fine Grading 250.00 100% 10 8Y 162,140 4 162.1 16.21
Aggregate Base Course 675.00 100% 10 sY 81,070 2 60.1 6.01
Temporary Fencing 25.00 100% 10 LF 10,800 4 108.0 10.80
Access/Haul Roads
Clearing and Grubbing 0.13 100% 10 ACRE 11.7 2 46.8 4.68
Fine Grading 250.00 100% 10 gY 56,667 2 1133 11.33
Aggregate Base Course 675.00 100% 10 |Y 56,667 2 42.0 4.20
Erosion Control
Silt Fence 4375 100% 10 LF 10,000 2 114.3 11.43
Jute Mesh 300.00 100% 10 8Y 10,000 2 16.7 1.67
Upstream Cofferdam
Sheetpile Cutoff B063 100% 10 SF 4,800 1 79.2 7.92
Earthen Cofferdam
Borrow Fill Excavate and Load 130.00 100% 10 CcY 24,610 2 94.7 9.47
Cycel Haul to/from Borrow Site 6081 100% 10 CcY 24,610 4 101.5 10.15
Place and Compact Embankment 240.00 100% 10 CY 24,610 2 51.3 5.13
Bedding Placement 30.00 100% 10 cy 890 2 11.5 1.15
Riprap Placement 25.00 100% 10 CcY 3,080 2 61.6 6.16
Downstream Cofferdam
Sheetpile Cutoff B0.63 100% 10 SF 4,800 1 79.2 782
Earthen Cofferdam
Borrow Fill Excavate and Load 130.00 100% 10 cY 24,610 2 94.7 9.47
Cycel Haul to/from Borrow Site 60.61 100% 10 CcY 24610 4 101.5 10.15
Place and Compact Embansment 240.00 100% 10 cY 24,610 2 51.3 513
Bedding Placement 30.00 100% 10 CcY 690 2 1.5 1.15
Riprap Placement 25.00 100% 10 CY 3,080 2 61.6 6.16
Clearing and Grubbing 0.13 100% 10 ACRE 226 a8 226.0 2260
Channel Excavation 210.00 100% 10 CcY 1,143,900 B 907.9 90.79
Cycle Haul to/from Overbank Sites 72.70 100% 10 CcY 416,605 6 955.1 8551
Place and Compact Channel Fill 224.00 100% 10 CcY 416,605 5 310.0 31.00
Cycle Haul to/from Borrow Site 6061 100% 10 cY 898,880 10 1483.1 148.31
Spread Material at Disposal Site 140.00 100% 10 CY 808 880 8 802.6 80.26
Finish Grading, Channel 900.00 100% 10 sY 484,000 4 134.4 1344
Seeding
Mechanical Seeding 0.18 100% 10 ACRE 128 4 170.7 17.07
Mulching 75.00 100% 10 MSF 5576 2 372 3.72
Netting 312.50 100% 10 gY 619,520 4 495.6 49.56
Demobilization 0.10 100% 10 DAY 5 1 50.0 10.00
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Yellowstone River - Multiple Pump Alternative

TITLE:
SUBJECT: Estimated Construction Durations
E MADE BY: SKV JOB NO.: T35234
CHECKED BY: DATE: 51072016
Sheet No. 1of 2
Typical Pump Station Durations
Prod. Prod. Work " Crews Duration Duration
Mot Rate Index Hrs/Day uom Gusinity (EA) (Hrs.) (Days)
Mobilization 0.10 100% 30 DAY 0 1 300.0 10.00
Staging Areas
Clearing and Grubbing 0.13 100% 10 ACRE 05 1 37 0.37
Fine Grading 250.00 100% 10 SY 2,500 1 10.0 1.00
Aggregate Base Course 675.00 100% 10 SY 2,500 1 37 0.37
Temporary Fencing 25.00 100% 10 LF 600 2 12.0 1.20
AccessiHaul Roads
Clearing and Grubbing 0.13 00% 10 ACRE 0. 1 6.4 0.64
Fine Grading 250.00 00% 10 sY 3,733 1 14.9 1.49
Aggregate Base Course B875.00 00% 10 8Y 2,667 1 4.0 0.40
Erosion Control
Silt Fence 43.75 100% 10 LF 2,500 2 286 2.86
Jute Mesh 300.00 100% 10 SY 5,000 2 8.3 083
Feeder Canal Dewater
Sheet Piling 60.63 100% 10 SF 8,000 1 132.0 13.20
Wellpoints 2,00 100% 10 LF 400 2 100.0 10.00
Pump Statons
Clearing and Grubbing 0.13 100% 10 ACRE 0.54 i 4.3 043
Earthwork
Channel Excavation 180.00 100% 10 cY 13,150 4 183 1.83
Wet Excavation 36.00 100% 10 cY 13,150 4 939 839
Cycle Haul to/from Borrow Site 53.10 100% 10 cY 12,088 2 113.9 11.39
Spread Material at Disposal Site 140.00 100% 10 cY 12,098 2 432 4.32
Fill and Compact from Stockpile 96.00 100% 10 CY 18,147 2 94.5 845
Reinf i Concrate
Concrete Floor
Concrete Forms 34 38 100% 10 SFC 158 2 23 n23
ing Steel 0.07 100% 10 TON 10.7 6 248 248
Concrete Placement 23.13 100% 10 cY 9% 1 4.1 o041
Concrete Walls
Concrete Forms 50.00 100% 10 SFC 903 2 9.0 090
Reinforcing Steel 0.08 100% 10 TON 85 ;] 150.7 15.07
Concrete Pl 15.00 100% 10 cY 550 1 367 367
Concrete Top Slab
Concrete Forms 34.38 100% 10 SFC 53 2 08 0.08
ing Steal 0.07 100% 10 TON 3 3] 63 083
Concrete Placement 2313 100% 10 cY 2 1 14 0.14
Irfigation Pumps and Motors 0.03 100% 10 EA 4 1 180.0 16.00
Fiping
48" Steel Pipe. 27 100% 10 LF 180 2 36.1 351
84" Steel Pipe 1.25 100% 10 LF 20 1 16.0 1.60
Hydraulic Gate 0.06 100% 10 EA 4 2 320 320 |
Pipe Wyes and Tees 1.50 100% 10 EA 3 1 20 0.20
Pipe Bends/Elbows 1.50 100% 10 EA 3 1 20 0.20
Pipe 1.00 100% 10 EA 2 1 20 0.20
Concrete Utility Vaults 0.10 100% 10 EA 4 1 40.0 4.00
Prefab Steel Buildi 0.01 100% 10 EA 1 1 100.0 10.00
Standby Generatars 0.01 100% 10 EA 1 1 80.0 8.00
Aggregate Base Course 104.38 100% 10 cY 40 1 04 0,04




TITLE: Yellowstone River - Multiple Pump Alternative
SUBJECT: Estimated Construction Durations
E MADE BY: SKv JOB NO.: T35234
CHECKED BY: DATE: 5M10/2016
Sheet No, 20f 2
Typical Pump Station (Cont.)
Prod. Prod. ‘Work Crews Duration Duration
Hem Rate Index Hrs/Day Uom Quantily (EA) (Hrs.) (Days)
Discharge Pipelines
Clearing and Grubbing 0.13 100% 10 ACRE 0.6 1 5.0 0.50
Trench Excavation 50.00 100% 10 CcY 6,000 2 60.0 6.00
84" Steel Pipe 125 100% 10 LF 1,000 4 200.0 20.00
Concrete Outlet Structures
Structural Excavation 25.00 00% 10 cY 365 1 146 1.46
Structural Concree 5.00 00% 10 cY 109 1 218 218
Bedding Stone 30.00 00% 10 cY 138 1 4.6 0.48
Riprap Placement 28.00 00% 10 cY 415 1 14.8 1.48
Feeder Canal
Clearing and Grubbing 013 100% 10 ACRE 0.3 1 21 0.21
In Water Excavation 33.00 100% 10 cY 2,100 3 212 2.12
Channel Excavation 180.00 100% 10 cY 40,000 3 741 7.41
Trash Rack 0.03 100% 10 EA 1 1 400 4,00
Fish Screen
Clearing and Grubbing 0.13 100% 10 ACRE 0.4 1 2.8 0.28
Channel Excavation 180.00 100% 10 CY 5,538 2 154 154
Structural E ien 33.00 100% 10 cY 292 1 8.8 0.88
- 9C N
Concrete Foundations
Congcrete Forms 43.75 100% 10 SFC 730 2 83 0.83
Reinforcing Steel 0.07 100% 10 TON 41.5 5] 96.2 9.62
Congcrete Placement 50.00 100% 10 cY 514 1 103 1.03
Concrele Floor
Congrete Forms 34.38 100% 10 SFC 348 2 5.1 0.51
i ing Staal no7 100% 10 Ton 238 & 545 545
Coni Pl 2313 100% 10 cY 210 1 2.1 091
Concrete Foolings
Concrete Forms 60.63 100% 10 SFC 2220 2 183 1.83
Reinforcing Steel 0.07 100% 10 TON 28 ] s 7.18
Conerete Placement 18.75 100% 10 cY 349 1 186 1.86
Concrele Walls
Concrete Forms 50.00 100% 10 SFC 844 2 9.4 0.94
Reinforcing Steel 0.09 100% 10 TON 47 5] 8286 B8.26
Concrete Placement 15.00 100% 10 CY 575 1 383 3.83
Fish S and Deadpl 0.02 100% 10 EA 1 1 60.0 £.00
Structural Steel Supports 083 100% 10 TON 50 1 800 6.00
Screen Cleaners 0.02 100% 10 EA 1 1 50.0 5.00
Fish Return Pump 0.0z 100% 10 EA 1 1 500 5.00
14" HDPE Pipe 27.50 100% 10 LF 2,400 2 4386 4.36
18" HDPE Pipe 17.50 100% 10 LF 50 1 2.9 0.2¢9
Demaobilization 0.10 100% 10 DAY 15 1 150.0 15.00




Lower Yellowstone Intake Diversion Dam Fish Project
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Multiple Pumps with Conservation Measures Construction Durations




TITLE

Yellowstone River - Multiple Purmps with Conservation Measures

SUBJECT: Estimated Construction Durations
MADE BY: SKv JOB NO.:
CHECKEDBY: DATE: 3/20/2016
Sheet No. 1of 3
ling Intake Dam
Prod. Prod. Work Crews Duration Duration
Meny Rate Indleax HrsiDay Uom, Quantty (EA) (Hrs.) (Days)
il 0.10 100% 10 DAY 15 1 150.0 15.00
Site i
Staging Area:
Clearing and Grubbing a3 160% 0 ACRE 20 3 80 0.80
Fine Grading 260.00 100% 10 SY 9,680 2. 194 1.94
Aggregate Base Course 675.00 100% 10 SY 4,840 2 36 0.36
Temporary Fencing 25.00 100% 10 LF 2,000 2 40.0 4.00
Access/Haul Roads
Clearing and Grubbing 0.13 100% 10 ACRE o7 2 28 0.28
Fine Grading 250.00 100% 10 SY 3,388 2 6.8 0.68
A Base Course 67500 100% 10 SY 3,388 2 2.5 0.25
Erosion Control
Silt Fence 43.75 100% 10 LF 3,000 2 34.3 3.43
Jute Mesh 300.00 100% 10 SY 5,000 2 83 0.83
Cofferdam - Phase 1
Sheet Pile C: 69.13 100% 10 SF 35,800 2 259.0 25.80
Earthen Coffardam
at Borrow Site 130.00 100% 10 cY 6,636 2 255 255
Cycle Haul from Borrow Site 53.10 100% 10 CcY 6,636 4 31.2 3.12
Pilace and Compact 240 00 100% 10 cY 6,636 1 277 277
ing Stone
Place Bedding 30.00 100% 10 cY 556 2 9.3 093
| Riprap Placement
Place Riprap 25.00 100% 10 cY 1,416 2 283 283
Cofferdam - Phase 2
Sheet Pile Cofferdam 69.13 100% 10 SF 56,800 2 410.8 41.08
fam Removal
Rock Removal 10.50 100% 10 cY 45,168 8 537.7 53.77
Rock Load and Haul 157.00 100% 10 cY 45,168 1 2877 2877
Timber Decking Removal 27.50 100% 10 SF 38,500 4 350.0 35.00
Timber Cribbing Removal 100,00 100% 10 LF 6,864 1 686 6.86
Timber Pile Demolition 75.00 100% 10 VLF 2,024 1 27.0 2.70
Misc. Material Load and Haul 78.00 100% 10 cY 1,200 1 15.4 1.54
=] ilizati 0.10 100% 10 DAY 7 1 700 7.00




TITLE

Yellowstone River - Multiple Pumps with Conservation Measures

SUBJECT: Estimated Construction Durations
MADE BY: SKW JOB NO.
CHECKED BY: DATE: 3/20/2016
Sheet Mo. 2of 3
Convert Laterals to Pipe
Prod. Prod. Work Crews Duration Duration
Heny Rate Widax Hrs/Day Lom: Quantity (€4) (Hrs.) (Days)
{ 010 100% 10 DAY 15 1 150.0 15.00
Convert Laterals to Pipe
Staging Areas
Clearing and Grubbing Q.13 100% 10 ACRE 335 3 89.3 8.83
Fine Grading 250.00 100% 10 S 162,140 4 162.1 18.21
Aggregate Base Course 675.00 100% 10 SY 81,070 2 60.1 6.01
Temporary Fencing 25.00 100% 10 LF 10.800 4 108.0 10.80
18" Pipe Laterals
Fine Grading 250.00 1009 [’ S 1.226 4.9 0.49
Aggregate Base Course 104.38 1009 [] cY 235 23 0.23
18" RCP 16.50 1009 [ LF 3678 2 111.5 11.15
Backfill 132.50 100" 0 CcY 1.410 10.6 1.06
24" Pipe Laterals
Fine Grading 250.00 00% 0 SY 18,910 3.78
‘Aggregate Base Course 104.38 00% 0 [ 2,718 1.30
24" RCP 12.50 00% ["] LF 42,547 42.55
Backfill 132.50 00% [ CY 13,581 5.13
36" Pipe Lalerais
Fine Grading 250.00 1009 [ S 97.987 3 130.6 13.06
Aggregate Base Course 104.38 100° o cY 15,025 3 48.0 4.80
38" RCP 9.00 1009 o LF 176,376 12 16331 163.31
Backfill 132.50 100 0 CcY 105,172 3 264.6 26.48
48" Pipe Laterals
Fine Grading 250.00 100° 0 SY 87,770 3 117.0 11.70
Agaregate Base Course 104.38 1009 0 CY 12,018 3 38.4 3.84
48" RCP. 8.00 1009 o LF 112,847 12 11755 117.55
Backfill 132.50 1009 [ cY 101,137 3 254.4 25.44
60" Pipe Lalerals
Fine Grading 280 00 100% 10 S 51,407 El 681 A A1
Aggregate Base Course 104.38 100% 10 CcY. 7619 3 243 243
80" RCP 6.00 100% 10 LF 51,107 12 709.8 70.98
Backfill 132.50 100% 10 cY 65,303 3 164.3 16.43
72" Pipe Laterals
Fine Grading 250.00 100% 10 hd 7,593 2 15.2 1.52
regate Base Course 104.38 100% 10 cY 1.164 2 56 0.56
60" RCP. 6.00 100% 10 LF 6,834 8 142.4 14.24
Backfill 132.50 100% 10 cY 8,732 2 33.0 3.30
Line Remarning Laterals
Earthwork 181.25 100% 10 SY 63,822 2 176.1 17.61
Geomembrane 813 100% 10 MSF 803 1 74.2 7.42
Shotcrete Placement 337.50 100% 10 SF 574,398 4 425.5 42.55




TITLE:

Yellowstone River - Multiple Pumps with Conservation Measures

SUBJECT: Estimated Construction Durations
MADE BY: SKW JOB NO.:
CHECKED BY: DATE: 3/20/20186
Sheet Mo. 3of 3
Line Open Canals
Prod. Prod. Work Crews Duration Duration
Ham Rate ndax Hrs/Day uoM Quantity (EA) (Hrs.) (Days)
] il 1 .10 100% 10 DAY 30 1 300.0 30.00
Staging Areas
Clearing and Grubbing 0.13 100% 10 ACRE 14.0 1 112.0 11.20
Fine Grading 250.00 100% 10 SY 67,760 2 135.5 13.55
Agaregate Base Course B875.00 100% 10 SY 33.880 1 50.2 502 |
Temporary Fencing 25.00 100% 10 LF 17,500 4 175.0 17.50
Access Roads —_1i|
Clearing and Grubbing 0.13 100% 10 ACRE 9.6 1 76.8 7.68
Fine Grading 250.00 100% 10 Sy 48,667 2 93.3 933
Aggregate Base Course B675.00 100% 10 Sy 23,334 1 3486 3.46
Fill Canal
Borrow Fill Excawvate and Load 130.00 100% 10 c 2,763,567 12 1771.5 177.15
Cycle Haul From Bormow Site 157.00 100% 10 CcY 2,763,567 12 1486.9 146.68
Place and Compact Fill 224.00 100% 10 [ 3 2,763,567 12 1028.1 102,81
Line Main Canal
Shape Embankments 181.25 100% 10 SY. 2,413,817 [:] 2219.6 221.86
G ane 8.13 100% 10 MSF 22,811 & ABT. 9 45.79
Shotcrete Placenant 337.50 100% 10 SF 21,724,353 & 10728.1 1072.81
Durations per Typical Check Structure
Prod. Prod. Work Crews Duration Duration
R Rate Index Hrs/Day il Cusntity (EA} (Hrs.) (Days) |
Earthwaork
Structural Excavation 14.50 100% 10 cY 25 1 T 0.17
Structural Backfill 56 A8 100% 10 CY 28 1 0s 005
d Concrete
Concrete Forms 4938 100% 10 SFC 200 1 18.2 1.82
i ing Stee | 0.09 100% 10 TON 34 1 38.2 362
Concrete Placing 15.00 100% 10 =3 50 1 3.3 0.33
ing Check Structure Items
Hydraulic Gates and Controllers 0.01 100% 10 EA 1 1 80.0 8.00
Riprap Placement 2800 100% 10 =33 50 1 1.8 0.18
Flow Measuring Dewices per 1-ea
Prod. Prod. Work Crews Duration Duration
Mtem Rate Index HrsiDay vom Quantity (EA) {Hrs.) (Days) |
9.00 100% 10 cY ] 1 .0 0.10
4.00 100% 10 CY 45 1 1.1 0.11
9.00 100% 10 >33 £ 1 1.0 0.10
Excavation .00 100% 10 cY 28 1 31 0.31
Reinforced Concrete Placement 8.28 100% 10 cY 27.9 1 3.4 0.34
Backfill 9.00 100% 10 [+ 28 1 3.1 0.31
Sublateral Tumouts
Cipolietti Weir
Excawvation 8.00 100% 10 cY B 1 1.0 0.10
Reinforced Concrete Placement 4.00 100% 10 cY 8.0 1 2.0 0.20
Backfill 8.00 100% 10 CcY 8 1 1.0 0.10
Parshall Fiume
Excawation 10.60 100% 10 cY 40 1 3.7 0.37
Reinforced Concrete Placement 8.28 100% 10 CY 19.8 1 2.4 0.24
Backfill 19.80 100% 10 CY 40 1 2.0 0.20




Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Attachment B.7
MCACES Construction Cost Estimate
Summaries
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Rock Ramp MCACES Summary




Print Date Wed 20 April 2016
Eff. Date 4/13/2011

Labor I1D:

EQ ID: EPO7R04

U.S. Army Corps of Engineers
Project OPT13483: Lower Yellowstone Diversion Dam - Alternatives

COE Standard Report Selections
Lower Yellowstone Project, Montana

Estimated by CENWO-ED-C
Designed by Omaha District COE
Prepared by Gary Norenberg
Preparation Date 4/13/2011
Effective Date of Pricing 4/13/2011

Estimated Construction Time Days

This report is not copyrighted, but the information contained herein is For Official Use Only.

Currency in US dollars

Time 10:12:12

TRACES MII Version 4.2

Title Page



Print Date Wed 20 April 2016 U.S. Army Corps of Engineers Time 10:12:12

Eff. Date 4/13/2011 Project OPT13483: Lower Yellowstone Diversion Dam - Alternatives
COE Standard Report Selections Project Cost Summary Report Page 1
Description Quantity UOM ContractCost ProjectCost CostOverride
Project Cost Summary Report 55,409,363 55,409,363
Rock Ramp Options 1.00 LS 55,409,363 55,409,363
Coffer Dam Alternatives 1.00 LS 3,850,361 3,850,361
3 Partial Coffer Dam Alternative 1.00 LS 3,850,361 3,850,361
Crest Structure Alternatives 1.00 LS 8,268,256 8,268.256
1 Concrete Crest Structure 1.00 LS 8,268,256 8,268,256
Rock Ramp Alternatives 1.00 LS 42,351,677 42,351,677
1 Original Design Rock Ramp 1.00 LS 42,351,677 42,351,677
Project Costs 1.00 LS 939,069 939,069
All Remaining Work 1.00 LS 939,069 939,069

Labor ID: EQ ID: EPO7TR04 Currency in US dollars TRACES MII Version 4.2
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Bypass Channel MCACES Summary




Print Date Wed 20 April 2016
Eff. Date 2/17/2015

Labor I1D:

EQ ID: EP14R04

U.S. Army Corps of Engineers
Project C115682: Yellowstone River Fish Bypass Channel

COE Standard Report Selections
Lower Yellowstone Project, Montana

Added Markups:

Contingencies from CSRA, 80% confidence - 28%
Escalation from TPCS
-Construction - 1.6%

-E&D, S&A -2.9%

Estimated by CENWO-ED-C
Designed by Omaha & Portland Districts, COED'A
Prepared by Gary Norenberg
Preparation Date 3/13/2015
Effective Date of Pricing 2/17/2015
Estimated Construction Time 720 Days

This report is not copyrighted, but the information contained herein is For Official Use Only.

Currency in US dollars

Time 10:13:39

TRACES MII Version 4.2

Title Page



Print Date Wed 20 April 2016

Eff. Date 2/17/2015

Project Cost Summary Report
Selected Plan - 15% Diversion Channel

1 Construction Costs

CWWBS 09 01 Bypass Channel
CWWBS 15 Intake Weir
CWWBS 16 Bank Stabilization Rock

Labor I1D:

EQ ID: EP14R04

Description

U.S. Army Corps of Engineers

Project C115682: Yellowstone River Fish Bypass Channel

COE Standard Report Selections

Currency in US dollars

Time 10:13:39

Project Cost Summary Report Page 1

Quantity UOM ContractCost ProjectCost CostOverride

1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS

48,487,112
48,487,112
48,487,112
17,707,099
12,065,928
18,714,085

48,487,112
48,487,112
48,487,112
17,707,099
12,065,928
18,714,085

TRACES MII Version 4.2
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Modified Side Channel MCACES Summary




Print Date Thu 19 May 2016 U.S. Army Corps of Engineers Time 09:27:22
Eff. Date 5/19/2016 Project : YELLOWSTONE RIVER - MODIFIED SIDE CHANNEL ALTERNATIVE

COE Standard Report Selections Title Page

Estimated by Tetra Tech. Inc.
Designed by Tetra Tech, Inc.
Prepared by Tetra Tech, Inc
Preparation Date 5/19/2016
Effective Date of Pricing 5/19/2016
Estimated Construction Time 435 Days
This report is not copyrighted, but the information contained herein is For Official Use Only.

Labor ID: LNYell2016 EQ ID: EP14R04 Currency in US dollars TRACES MII Version 4.2



Print Date Thu 19 May 2016 U.S. Army Corps of Engineers Time 09:27:22

Eff. Date 5/19/2016 Project : YELLOWSTONE RIVER - MODIFIED SIDE CHANNEL ALTERNATIVE
COE Standard Report Selections Project Cost Summary Report Page 1
Description Quantity UOM ContractCost ProjectCost CostOverride
Project Cost Summary Report 35,180,547 35,180,547
Yellowstone River - Modified Side Channel Alternative 1.00 LS 35,180,547 35,180,547
08 Roads, Railroads and Bridges 1.00 LS 1,041,844 1,041,844
08 01 Bridge 1.00 LS 1,041,844 1,041,844
09 Channels and Canals 1.00 LS 16,702,882 16,702,882
09 01 Channels 1.00 LS 16,702,882 16,702,882
16 Bank Stabilization 1.00 LS 17,435,821 17,435,821
16 01 Channel Armoring 1.00 LS 17,435,821 17,435,821

Labor ID: LNYell2016 EQ ID: EP14R04 Currency in US dollars TRACES MII Version 4.2
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Multiple Pump MCACES Summary




Print Date Thu 19 May 2016
Eff. Date 5/19/2016

Labor ID: LNYe¢ll2016 EQ ID: EP14R04

U.S. Army Corps of Engineers
Project : YELLOWSTONE RIVER - MULTIPLE PUMP ALTERNATIVE

COE Standard Report Selections

Estimated by Tetra Tech. Inc.

Designed by Tetra Tech, Inc.

Prepared by Tetra Tech, Inc
Preparation Date 5/19/2016
Effective Date of Pricing 5/19/2016
Estimated Construction Time 800 Days

This report is not copyrighted, but the information contained herein is For Official Use Only.

Currency in US dollars

Time 09:28:19

TRACES MII Version 4.2

Title Page



Print Date Thu 19 May 2016

U.S. Army Corps of Engineers

Eff. Date 5/19/2016 Project : YELLOWSTONE RIVER - MULTIPLE PUMP ALTERNATIVE

Description

Project Cost Summary Report

Yellowstone River - Multiple Pump Alternative

04 Dams

04 01 Existing Timber Dam Removal

19 Buildings, Grounds & Utilities

19 01 Pump Station - Site 1

19 02 Pump Station - Site 2

19 03 Pump Station - Site 3

19 04 Pump Station - Site 4

19 05 Pump Station - Site 5

Labor ID: LNYe¢ll2016 EQ ID: EP14R04

COE Standard Report Selections

Currency in US dollars

Time 09:28:19

Project Cost Summary Report Page 1

Quantity UOM ContractCost

1.00 LS

1.00 LS

1.00 LS

5.00 EA

1.00 EA

1.00 EA

1.00 EA

1.00 EA

1.00 EA

84,277,276
84,277,276

6,599,764

6,599,764
15,535,502.33
77,677,512
10.483.659.19
10,483,659
12,650,555.78
12,650,556
22.012,550.11
22,012,550
17,835.852.83
17,835,853
14.694.893.73
14,694,894

ProjectCost
84,277,276
84,277,276

6,599,764

6,599,764
15,535,502.33
77,677,512
10,483,659.19
10,483,659
12,650,555.78
12,650,556
22,012,550.11
22,012,550
17,835,852.83
17,835,853
14,694.893.73
14,694,894

CostOverride

TRACES MII Version 4.2


http:14.694,893.73
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Multiple Pumps with Conservation Measures MCACES Summary




Print Date Thu 19 May 2016 U.S. Army Corps of Engineers Time 09:29:02
Eff. Date 5/19/2016 Project : YELLOWSTONE RIVER - MUTLIPLE PUMPS WITH CONSERVATION

MEASURES ALTERNATIVE

COE Standard Report Selections Title Page

Estimated by Tetra Tech. Inc.
Designed by Tetra Tech, Inc.
Prepared by Tetra Tech, Inc
Preparation Date 5/19/2016
Effective Date of Pricing 5/19/2016
Estimated Construction Time 2,750 Days
This report is not copyrighted, but the information contained herein is For Official Use Only.

Labor ID: LNYell2016 EQ ID: EP14R04 Currency in US dollars TRACES MII Version 4.2



Print Date Thu 19 May 2016
Eff. Date 5/19/2016

Description
Project Cost Summary Report

U.S. Army Corps of Engineers

MEASURES ALTERNATIVE
COE Standard Report Selections

Yellowstone River - Multiple Pumps with Conservation Measures Alternative

04 Dams

04 01 Existing Timber Dam Removal

09 Channels and Canals

09 02 Convert Laterals From Ditches to Pipe
09 03 Line Open Canals

09 04 Check Structures

09 05 Flow Measuring Devices

19 Buildings, Grounds and Utilities

19 01 Convert Fields From Flood Irrigation to Sprinklers
19 02 Renewable Energy Resources

20 Permanent Operating Equipment

20 01 Ranney Wells

Labor ID: LNYell2016 EQ ID: EP14R04

Currency in US dollars

Project : YELLOWSTONE RIVER - MUTLIPLE PUMPS WITH CONSERVATION

1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS
1.00 LS

Time 09:29:02

Project Cost Summary Report Page 1

Quantity UOM ContractCost

313,059,999
313,059,999
7,036,521
7,036,521
195,852,565
62,146,232
130,070,099
2,648,406
987,828
18,702,727
15,118,390
3,584,337
91,468,186
91,468,186

ProjectCost CostOverride

313,059,999
313,059,999
7,036,521
7,036,521
195,852,565
62,146,232
130,070,099
2,648,406
987,828
18,702,727
15,118,390
3,584,337
91,468,186
91,468,186

TRACES MII Version 4.2



Lower Yellowstone Intake Diversion Dam Fish Project
Draft Cost Engineering Appendix May 2016

Attachment B.8
Operations, Maintenance & Repair Cost
Estimates
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No Action OM&R Costs
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Rock Ramp OM&R Costs
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Bypass Channel OM&R Costs
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