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Appendix Overview

The purpose of this appendix is to provide further information related to the cost analysis of the
selected plan. Additional details about the alternatives that have been reviewed and are included in the
Main Report.

Contents
N [ o1 oo [¥ ot i [o ] KOO PP USR PSP 1
P | (=Y ¢ o X YT TP U PO POROPRP 2
2.1, AIRErNative Plan 1: NO ACLION ........eieuii ittt sttt e e emeeesne e e nnneas 2
2.2.  Alternative Plan 2: Lakeside Placement AIternative........cccccoeereeriiiienicnieeseeseeee e 2
2.3.  Alternative Plan 3: Upland Placement ARRErnative ........ccoueeiieciiii e 2
D S A =1 -1 LYY ol 1= o Y o~ SRS 3
3. Preferred ARLEINALIVE ..ot st et e st r e s b e s ne e e s reeennes 5
3.1, AddItioNal MEASUIES .....eeieieiiiceeeet ettt st sttt et e s b st san e s b e e b e e sbeesneeenees 5
3.2. Implementation of Preferred ALErNatiVe .......ccoccuveiiiciiie i e 7
3.3 QUANTIEIES et s 15
. COST SUMMAIY ittt e e e e e e et e e e e e e e e e e e e e e e e e e e e e eeeeeaeaeaaaeaeaeaeeeaeeeaeaeasaeaeaaaeaeaeaes 16
4.1.  Construction Cost ESTIMate.......oii i e e 17
5. Operations, Maintenance, Repair, Rehabilitation and Replacement Costs (OMRR&R)..................... 19
5.1. Operation and Maintenance ACHIVITIES ......cc.uvieieciiie i e e arae s 19
5.2.  Repair, Rehabilitation and ReplacemeEnt .........coouviiiiiiiiii i 20
5.3.  Development of OMRRE&R COSE.....ciiiiiiiiiiiiiiieiiiieeccteee st ee sttt et e e s s e e s sara e e s snreeesssraeees 20
B.  REFEIENCES .ttt ettt sttt et s bt e s bt e e s bt e s bt e e s ab e e s abee e abbeesabeesbeeesabeesareeenee 22
S Vol {01 01/ 1 o 13 23
Attachments

Attachment 1 Quantity Takeoff
Attachment 2 MCASES Estimate
Attachment 3 Risk Report and Model
Attachment 4 Total Project Cost Summary



Buffalo Reef — Final Alternatives Analysis (DRAFT JANUARY 2024) Cost Appendix

1. Introduction

Buffalo Reef is a 2,200-acre Whitefish and Lake Trout spawning habitat that provides a reliable fish
harvest for many tribal, commercial, subsistence, and recreational fishermen. The reef is being
inundated by an estimated nine million cubic yards of stamp sands that are migrating towards the reef
through littoral drift. In 2017, the Environmental Protection Agency (EPA) endorsed the formation of a
Buffalo Reef Task Force (BRTF) comprised of multiple state, federal, and tribal agencies. In addition,
academic institutions (Michigan Technological University and Northern Michigan University) and local
government agencies have joined the team, recognizing that this issue is larger than any single entity
can accomplish on its own. The EPA directed the U.S. Army Corps of Engineers (USACE) to prepare an
Engineering Feasibility Study to evaluate alternatives that reduce the impact of stamp sands on Buffalo
Reef and the associated juvenile fish recruitment area(s).

Coal Dock G
Jetty M Shoreline

Figure 1-1. Project Location



Buffalo Reef — Final Alternatives Analysis (DRAFT JANUARY 2024) Cost Appendix

2. Alternatives

2.1 Alternative Plan 1: No Action

The No Action Alternative includes the current actions of federal, state, and local agencies to protect
Buffalo Reef and serves as a comparison point for the remaining alternatives.

2.2 Alternative Plan 2: Lakeside Placement Alternative

Refer to Section 5.3.1.2 of the Main Report for a description of the Lakeside Placement Site. This
alternative includes dredging approximately 8 million cubic yards (MCY) of stamp sands during
construction and placing it in the Lakeside Placement Site. Approximately 4.7 MCY of stamp sands would
be contained within the footprint of the placement site. The alternative would include the construction
of the Coal Dock Jetty (CDJ) and maintenance dredging during construction on the updrift side of Grand
Traverse Bay Harbor and the CDJ. Though all stamp sands are to be dredged, the stamp sands updrift of
the CDJ rest on bedrock, and consequently, some stamp sands would remain after dredging. See Section
5.3 of the Main Report for further explanation. The CDJ reduces the transport of stamp sands onto the
reef by capturing them on the jetty’s updrift side to be removed during the implementation and
OMRR&R periods.

This alternative would require mitigation for wetland impacts and beach nourishment to provide
riparian owners with a beach profile that approximates the conditions that existed prior to the arrival of
stamp sands. Prior to dredging stamp sands along the South Shoreline, residential wastewater
management alternative(s) would be needed for homes with septic systems placed in the stamp sands.
Per Section 324.11523 of the State of Michigan’s Part 115 Solid Waste Management Act, a landfill must
provide up to $1M in financial assurances for the maintenance of a completed facility. Based on the
capacity of the facility, it was assumed financial assurance of $1M would be provided to the State of
Michigan.

2.3 Alternative Plan 3: Upland Placement Alternative

This alternative includes dredging approximately 12.7 MCY of stamp sands during construction and
placing it in the Upland Placement Site. The alternative would include the CDJ installation and
maintenance dredging during construction on both the updrift side of Grand Traverse Bay Harbor and
the CDJ. Though all stamp sands are to be dredged, the stamp sands updrift of the CDJ rests on bedrock,
and consequently, some stamp sands would remain after dredging. The CDJ reduces the transport of
stamp sands onto the reef by capturing it on the jetty’s updrift side to be later removed during the
construction and OMRR&R phases.

This alternative would require mitigation for wetland impacts and beach nourishment to provide
riparian owners with a beach profile that approximates the conditions that existed prior to the arrival of
stamp sands. Prior to dredging stamp sands along the South Shoreline, residential wastewater
management alternative(s) would be needed for homes with septic systems placed in the stamp sands.
Per Section 324.11523 of the State of Michigan’s Part 115 Solid Waste Management Act, a landfill must
provide up to $1M in financial assurances for the maintenance of a completed facility. Based on the
capacity of the facility, it was assumed financial assurance of $1M would be provided to the State of
Michigan.
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2.4 Alternative Screening

Cost estimates for the two alternatives were developed as Class 5 Cost Estimates and were parametric
in nature. They relied on broad based assumptions, costs from comparable projects, and cost
engineering judgment. The total dredging volume at the time of these estimates was lower at 9 MCY
total.

Table 2-1: Lakeside Placement Alternative

Lakeside Placement Today’s Annual Design Total Total Cost
Cost ($) Cost ($) Cost ($) Escalated ($)
Harbor Jetty Dredging 300,000 45,000 2,100,000 2,423,000
Coal Dock Jetty 5,020,000 50,486,000 58,107,000
Coal Dock Jetty Dredging 1,968,000 19,799,000 25,634,000
Stone Revetment 5,387,000 57,501,000 67,105,000
Placement Site - Lakeside 10,064,000 107,443,000 146,987,000
South Shoreline - Removal 8,857,000 89,084,000 112,327,000
Beach Nourishment - South 3,271,000 32,897,000 43,739,000
Trough Q1FY33 4,210,000 42,343,000 56,298,000
Middle Shoreline 3,112,000 31,301,000 46,342,000
Beach Nourishment - Middle 282,000 2,833,000 4,253,000
North Shoreline - Lakeside 1,796,000 18,065,000 20,001,000
Dune 10,768,000 108,301,000 153,988,000
Real Estate 94,000 98,000
Replacement - Septic Fields 32,000 286,000 306,000
Monitoring And Management 10,407,000 17,899,000
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Table 2-2: Upland Placement Alternative
D =l B e R e
Harbor Jetty Dredging 300,000 45,000 2,100,000 2,389,000
Coal Dock Jetty 5,020,000 50,486,000 58,107,000
Coal Dock Jetty Dredging 4,269,000 42,937,000 57,864,000
Placement Site - Upland 16,387,000 174,930,000 239,312,000
Eiﬂf'sf;?;\]’vater Treatment 285,000 2,872,000 3,436,000
Water Treat During Construct 336,000 4,835,000 7,114,000
South Shoreline 8,857,000 89,084,000 115,337,000
Beach Nourishment — South 3,271,000 32,897,000 43,739,000
Trough 4,210,000 42,343,000 56,298,000
North Shoreline - Upland 11,464,000 116,917,000 163,943,000
Dune 10,768,000 108,301,000 167,052,000
Middle Shoreline 3,940,000 39,622,000 61,945,000
Beach Nourishment - Middle 282,000 2,833,000 4,617,000
Real Estate 204,000 215,000
Wetland Mitigation 308,000 3,095,000 3,299,000
Replacement - Septic Fields 32,000 286,000 306,000
Monitoring and Management 12,849,000 23,902,000
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3. Preferred Alternative

After the initial screening evaluation of the action alternatives found in Section 4.6 of the Main Report,
the Upland Placement Alternative was the action alternative remaining. Prior to selecting the proposed
location of the Upland Placement Site (Upland), nine sites were evaluated based on estimated wetland
impact; site topography (the flatter the site, the less complex the design and implementation); proximity
of the parcel to the stamp sands; real estate considerations; and groundwater elevation. An evaluation
of the sites considered and screened out from further consideration is found in the Planning Appendix. A
240-acre site was selected for the proposed disposal location, buffer zone, and ancillary features. For
this assessment, additional engineering and design were completed and are the basis of the detailed
evaluation including updated costs.

The State of Michigan would classify Upland as an industrial waste landfill per Section 324.11504 of the
Michigan Natural Resources and Environmental Protection Act (known as the “Solid Waste Act”), Act
451. The proposed design was intended to comply with the Michigan Solid Waste Act, which includes a
liner and a cap. Because the facility would be lined, precipitation would accumulate within Upland. The
leachate, water that comes into contact with the stamp sands within the disposal facility, would require
dilution prior to discharge into Lake Superior. The water needed for dilution would be Lake Superior
water. The water treatment analysis can be found in the Planning Appendix.

To dilute the leachate and safely discharge the water back into Lake Superior, water from Lake Superior
(approximately 16.5 million gallons per day (MGD)) would be pumped to the Upland Placement facility
to dilute the leachate and then safely discharge into Lake Superior. A pump station would be located
near the shore to collect water in an inlet pipe and send it upland to the water collection tanks where
the water pipe would merge with a separate pipe to carry the water directly to the Upland facility. Once
the leachate has been diluted, the water would discharge back to Lake Superior via a gravity-fed outlet
pipe. More information on the water treatment analysis can be found in the Planning Appendix.

A construction road would connect the shoreline with the Upland Placement Site. A construction staging
area and pump house would be constructed near the shoreline and both would be sited together. Water
dilution treatment tanks would be upland from the shoreline. The placement site and the water
treatment features would be surrounded by a fence to limit public access.

To minimize the complexity of disposal by the nonfederal sponsor (NFS), it was assumed construction of
the placement site would include site preparation and include the entire berm for the first lift of the
placement site sized to contain the total volume of stamp sands to be removed. Based on state law 30
years after the facility has been successfully closed, the operator of the facility is no longer responsible
for management of the facility.

3.1 Additional Measures
3.1.1 Coal Dock Jetty

The CDJ is a jetty proposed near the historic Coal Dock (Figure 3-1. Proposed Coal Dock Jetty Location).
The CDJ would be used to off-load building materials and dredged stamp sands from the water and
would limit stamp sand updrift of the jetty to be transported onto the reef. The jetty would be designed
for two-lane traffic and would be paved to prevent erosion of a gravel fill during storm events. To
improve its effectiveness at capturing stamp sands, the jetty would extend into water approximately 20
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foot deep and would be approximately 2,150 feet long. For the wave climate in this location, wave
energy is less likely to transport stamp sands along the Lake Superior bottom in water greater than 20
feet deep.

Coal Dock
Jetty

Figure 3-1. Proposed Coal Dock Jetty Location

3.1.2 Stamp Sands Dredging Quantities

Throughout the feasibility study, stamp sands quantities within areas with sufficient thicknesses and
volumes to be removed efficiently were estimated. The Engineering Appendix summarizes the various
evaluations completed to estimate the volumes. In summer 2021, additional borings along the shoreline
and in the dune and trough were completed. The volume estimate was updated based on the findings of
those field investigations.

3.1.3 Dredging During Construction to Prevent Stamp Sands Bypass

One of the purposes of the CDJ is to limit the downdrift movement of stamp sands. During construction
of the CDJ, stamp sands would accumulate on the updrift side of the CDJ and would need to be removed
to prevent buildup and ultimately bypass.

3.1.4 Grand Traverse Harbor Jetty

The continued removal of stamp sands from the updrift harbor jetty wall and the shoreline immediately
north of the wall reduces the likelihood that stamp sands will overtop the jetty wall (and deposit in the
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harbor’s navigation channel) as well as bypass the harbor jetty. This dredging and relocation are being
conducted to protect the waters off the white native sand beaches of Grand Traverse Lower Bay, which
are ideal for juvenile lake whitefish nursery habitat, and these white sand beaches are the closest such
white fish nursery habitat to Buffalo Reef. Based on the existing cost for this activity, the yearly cost is
estimated to be $500K/year.

3.1.5 Beach Nourishment

The stamp sands downdrift of the proposed location of the CDJ overlays native sand. Native sand
extends slightly updrift of the jetty and then the interface transitions from stamp sand/native sand to
stamp sand/bedrock. Where stamp sands overlay native sands, dredging is assumed to occur one foot
past the anticipated interface of stamp sands and native sand to account for uncertainty in the extent of
intermixing of stamp sands and native sand and in field conditions during removal activities, and
variations in interface elevation.

As mitigation for potential flooding and ice shove impacts, dredging in the South Shoreline and Middle
Shoreline includes the cost of beach nourishment to be implemented after dredging in that section is
complete. The estimated volume of native sand that needs to be replaced is 1 MCY. Please see the
Planning Appendix for a description of the beach nourishment analysis.

3.1.6 Wetland Mitigation

The roads, upland placement site, and other features impact wetlands. Cost includes the mitigation for
wetland impacts. The Upland Placement Site was formulated assuming the entire placement site and
ancillary features would be prepared for the stamp sand disposal irrespective of the scale of the
dredging scenario. Therefore, the wetland mitigation does not vary per dredging scale.

3.1.7 Providing Alternative to Septic Systems within Stamp Sands

Septic system drain fields have been laid in the stamp sands along the shoreline in the South Shoreline.
Prior to dredging stamp sands along the South Shoreline, impacted residents would need to be provided
an alternative to their septic system. This construction cost has been included.

3.2 Implementation of Preferred Alternative

Project implementation is separated into two phases: 1) implementation and 2) OMRR&R. Three options
for implementation are provided to inform how construction scope impacts costs and project
implementation duration. The options vary based on stamp sands volume removed during the
implementation phase. The larger the stamp sands volume removed during construction, the smaller
the stamp sands volume to be removed during OMRR&R and the shorter the OMRR&R duration.

3.2.1 Upland Placement Alternative-Small (Upland-Small)

The construction phase of Upland-Small includes dredging 4.3 MCY of stamp sand from the South
Shoreline and Trough. General measure description is found in Table 3-1: Upland-Small Overview.

Construction of the CDJ and dredging throughout construction of Upland-Small is anticipated to reduce
the bypass of stamp sands located updrift of the CDJ. Dredging South Shoreline and Trough both of
which border the reef would minimize continued stamp sands encroachment. Large-scale dredging
would begin along the South Shoreline at Grand Traverse Bay Harbor and move north to reduce the
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likelihood that stamp sands would bypass the harbor jetty and impact Lake White Fish juvenile shoreline
habitat downdrift of Grand Traverse Bay Harbor. The placement site and all ancillary features are
included in the construction cost estimate.

After construction, approximately 8.4 MCY of stamp sand would remain updrift of the CDJ. Dredging
during the OMRR&R period would minimize the bypass of stamp sand over and around the jetty. The
OMRR&R dredging duration is estimated to be longer than 100 years (See Planning Appendix). The
Upland Disposal Facility would remain open during OMRR&R, and water treatment would continue
while the facility was open and during closure.

The estimated OMRR&R dredging duration is based on modeling conducted on conditions prior to
pulling back the original pile and without the CDJ installed. Additional study and modeling that included
the installation of the CDJ and other project conditions could be conducted to better inform the
duration of OMRR&R dredging.
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Upland Placement
Site, 240 acres

Construction
Road

Water Treatment

Pump Station

Buffalo Reef

Figure 3-2. Upland-Small

Table 3-1: Upland-Small Overview

Feature Description

Disposal site for stamp sand including construction roads for
Upland Placement Area and construction and OMRR&R vehicle traffic.

Construction Roads
Disposal cells to contain 4.3 MCY would be constructed and
capped.

Facility would treat precipitation that would contact stamp
Water Treatment Facility sand disposed within the placement area prior to discharge
to Lake Superior.
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Feature

Description

Coal Dock Jetty

Jetty would reduce the downdrift movement of stamp sand
onto the reef and would be used during construction and
dredging to transfer material from barge to truck

Dredging During Construction
e Grand Traverse Bay Harbor
e Coal Dock Jetty

During construction, would reduce stamp sand bypass over
and around

e Grand Traverse Bay Harbor Jetty

e Coal Dock Jetty

Dredge South Shoreline

3.3 MCY dredged?
Would remove stamp sand adjacent to the reef.

1 MCY dredged?

Dredge Trough Would remove stamp sand adjacent to the reef.
Mitigation
Wetland Approximately 25 acres impacted

Beach Nourishment

1 MCY native sand placed along the South Shoreline and
portion of Middle Shoreline

Septic System Alternative(s)

Alternatives required for residential wastewater
management systems

Estimated OMRR&R Duration

~200 years?

1 See Section 5.3.4 for more information.
2 Planning Appendix

3.2.2 Upland Placement Alternative-Medium (Upland-Medium)

The construction phase of Upland-Medium includes dredging approximately 8.7 MCY of stamp sand
from the South Shoreline, Trough, and North Shoreline. General measure description is found in Table
3-2: Upland-Medium Overview. The estimated OMRR&R dredging duration is based on modeling
conducted on conditions prior to pulling back the original pile (Section 5.6.4 of the Main Report) and
without the CDJ installed. Additional study and modeling that included the installation of the CDJ and
other project conditions could be conducted to better inform the duration of OMRR&R dredging.

10
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Upland Placement
Site, 240 acres

Construction
Road

Water Treatment

Pump Station

Buffalo Reef

Figure 3-3. Upland-Medium

Construction of the CDJ and dredging throughout construction of Upland-Medium is anticipated to
reduce the bypass of stamp sand located updrift of the CDJ. Dredging South Shoreline and Trough both
of which boarder the reef would minimize continued stamp sand encroachment onto the reef. Large-
scale dredging would begin along the South Shoreline at Grand Traverse Bay Harbor and move north to
reduce the likelihood stamp sands would bypass the harbor jetty and impact lake white fish juvenile
shoreline habitat downdrift of Grand Traverse Bay Harbor. After the South Shoreline and Trough have
been removed, the North Shoreline would be removed.

After construction, approximately 4 MCY of stamp sand would remain updrift of the CDJ and dredging
during OMRR&R would minimize the bypass of stamp sand over and around the jetty. The placement
site, cost of the base berm and all ancillary features are included in the construction cost estimate. The
OMRR&R dredging duration is estimated to be longer than 100 years (Planning Appendix). The Upland

11
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Disposal Facility would remain open during OMRR&R, and water treatment would continue while the
facility was open and during closure.

The estimated OMRR&R dredging duration is based on modeling conducted on conditions prior to
pulling back the original pile (Section 5.6.4 of the Main Report) and without the CDJ installed. Additional
study and modeling that included the installation of the CDJ and other project conditions could be
conducted to better inform the duration of OMRR&R dredging.

Upland Placement
Site, 240 acres

Construction
Road

Water Treatment

Water Tanks

Coal Doc Bl  Pump Station

Buffalo Reef

Figure 3-3. Upland-Medium
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Table 3-2: Upland-Medium Overview

Feature Description

Disposal site for stamp sand including construction
roads for construction and OMRR&R vehicle traffic
Disposal cells containing 8.7 MCY would be
constructed and capped.

Upland Placement Area and
Construction Roads

Facility would treat precipitation that would
Water Treatment Facility contact stamp sand disposed within the placement
area prior to discharge to Lake Superior.

Jetty would reduce the downdrift movement of
stamp sand onto the reef and would be used
during construction and dredging to transfer
material from barge to truck

Coal Dock Jetty

During construction, would reduce stamp sand
bypass over and around

e Grand Traverse Bay Harbor Jetty

e Coal Dock Jetty

3.3 MCY dredged
Would dredge stamp sand adjacent to the reef.

1 MCY dredged
Would dredge stamp sand adjacent to the reef.

4.4 MCY dredged

Would dredge the original pile of stamp sands that
contains the smallest particle sizes that are most
mobile and least likely to be contained by the CDJ.

Dredging During Construction
e Grand Traverse Bay Harbor
e Coal Dock Jetty

Dredge South Shoreline

Dredge Trough

Dredge North Shoreline

Mitigation

Wetland Approximately 25 acres impacted

1 MCY native sand placed along the South

Beach Nourishment Shoreline and portion of Middle Shoreline

Alternatives required for residential wastewater

Septic System Alternative(s)
management systems

Estimated OMRR&R Duration Approximately 140 years

3.2.3 Upland Placement Alternative-All (Upland-All)

The construction phase of Upland-All includes dredging approximately 12.7 MCY of stamp sand from the
South Shoreline, Trough, North Shoreline, Middle Shoreline and Dune. General measure description and
figure are found in Table 3-3: Upland-All Overview and Figure 3-4. Upland-All.

Construction of the CDJ and dredging throughout construction of Upland-All is anticipated to reduce the
bypass of stamp sand located updrift of the CDJ. Dredging South Shoreline and Trough both of which
border the reef would minimize continued stamp sand encroachment. Large-scale dredging would begin

13
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along the South Shoreline at Grand Traverse Bay Harbor and move north to reduce the likelihood stamp
sands would bypass the harbor jetty and impact lake white fish juvenile shoreline habitat downdrift of
Grand Traverse Bay Harbor. After the South Shoreline and Trough have been removed, the North
Shoreline would be removed.

Approximately 500,000 cubic yards (CY) of stamp sand would remain after construction updrift of the
CDJ. Dredging during the OMRR&R period would minimize the bypass of stamp sand over and around
the CDJ. The OMRR&R dredging duration is estimated to be longer than 20 years (Planning Appendix).
The Upland Disposal Facility would remain open during OMRR&R, and water treatment would continue
while the facility was open and during closure.

The estimated OMRR&R dredging duration is based on modeling conducted on conditions prior to
pulling back the original pile and without the CDJ installed. Additional study and modeling that included
the installation of the CDJ and other project conditions could be conducted to better inform the
duration of OMRR&R dredging.

Upland Placement
Site, 240 acres

Construction
Road

Water Treatment

Coal Dockg Pump Station
Jetty

,"/--‘-\"‘—"u. )

.-'/
Trough

Buffalo Reef

Figure 3-4. Upland-All
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Table 3-3: Upland-All Overview

Feature

Description

Upland Placement Area and
Construction Roads

Disposal site for 12.7 MCY stamp sand including construction
roads for construction and OMRR&R vehicle traffic

Water Treatment Facility

Facility would treat precipitation that would contact stamp
sand disposed within the placement area prior to discharge to
Lake Superior.

Coal Dock Jetty

Jetty would reduce the downdrift movement of stamp sand
onto the reef and would be used during construction and
dredging to transfer material from barge to truck

Dredging During Construction
e Grand Traverse Bay Harbor
e Coal Dock Jetty

During construction, would reduce stamp sand bypass over
and around

e Grand Traverse Bay Harbor Jetty

e Coal Dock Jetty

Dredge South Shoreline

3.3 MCY dredged?
Would dredge stamp sand adjacent to the reef.

Dredge Trough

1 MCY dredged?
Would dredge stamp sand adjacent to the reef.

Dredge North Shoreline

4.4 MCY dredged*

Would dredge the original pile of stamp sands that contains
the smallest particle sizes that are most mobile and least likely
to be contained by the CDJ.

Dredge Dune

2.6 MCY dredged?

Dredge Middle Shoreline

1.4 MCY dredged?

Last accumulation of stamp sand to be removed because
stamp sand transport along this section of the shoreline is
most likely to be controlled by the CDJ.

Mitigation

Wetland

Approximately, 25 acres impacted

Beach Nourishment

1 MCY native sand placed along the South Shoreline and
portion of Middle Shoreline

Septic System Alternative(s)

Alternatives required for residential wastewater management
systems

Estimated OMRR&R Duration

Approximately 20 years?

3.3 Quantities

Quantity development was a team effort spanning multiple formats and delivery methods. They have
been consolidated in a Quantity Takeoff attached to this appendix.

15
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4. Cost Summary

The summary of cost for the three scales of implementation of the Upland Alternative.

Table 4-1. Cost Estimate for Upland-Small, Upland-Medium, and Upland-All
Upland-Small Upland- Upland-All
Feature "o Medium (S | (S)

Grand Traverse Harbor Maintenance Dredging 5,250,000 5,250,000 5,250,000
Wetland Mitigation 1,250,000 1,250,000 1,250,000
Haul Roads 5,428,000 5,428,000 5,428,000
Septic Field Relocation 288,000 288,000 288,000
Coal Dock Jetty 55,926,000 55,926,000 55,926,000
Coal Dock Jetty Dredging 9,200,000 11,500,000 11,500,000
Landfill 265,449,000 368,786,000 465,924,000
Water Treatment Facility 24,441,000 24,441,000 24,441,000
South Shoreline 153,650,000 153,650,000 153,650,000
Trough 25,548,000 25,548,000 25,548,000
North Shoreline - 88,400,000 88,352,000
Dune - - 66,645,000
Middle Shoreline - - 33,996,000
Financial Assurances 1,000,000 1,000,000 1,000,000
Estimated Construction Cost 547,430,000 741,467,000 939,198,000
Contingency (30-36%)> 197,075,000 222,440,000 | 338,111,000
Real Estate3 36,000,000 36,000,000 36,000,000
Total Construction Cost 780,505,000 999,907,000 | 1,313,309,000
Design Phase* 92,152,000 115,640,000 148,908,000
Construction Management® 59,560,000 77,113,000 102,185,000
Total Project Cost (Unescalated) 932,217,000 1,192,660,000 | 1,564,402,000
Total Project Cost (Escalated)® 1,153,167,000 1,544,163,000 | 2,119,609,000

1All costs are presented at the October 2022 price level and rounded to the nearest $1,000.

2 Because of the uncertainty in the dredging quantities, contingency for Small and All-scaled alternatives is 36% and Medium-

scaled alternative is 30%. See Cost Appendix for more information.

3Real estate costs were increased by a 20% contingency.

4Planning, engineering, design phase costs were estimated as 4% of the total construction cost.

5Construction management cost was estimated as 8% of the total construction cost.
6To account for inflation, the total project cost was escalated to the midpoint of construction based on forecasted cost indexes

of each feature using USACE Engineering Manual EM 1110-2-1304, Civil Works Construction Cost Index System. See Total

Project Cost Sheet (TPCS) attached.
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4.1 Construction Cost Estimate

Due to the level of design and technical information available, the estimate is designated a Class 4 level
(per ER 1110-2-1302).

Class 4 — Early concept technical information (5-10%). There is still substantial lack of technical
information and scope clarity resulting in major estimate assumptions in technical information
and quantities, heavy reliance on cost engineering judgment, cost book, parametric, historical,
and little specific crew-based costs. While certain construction elements can be estimated in
detail, there is still a great deal of uncertainty relative to major construction components.
Although Class 4 estimates may be more accurate than Class 5 estimates, they are based on a
very limited technical information. The PDT must identify areas of risk and uncertainty in the
project and describe them to determine the amount of contingency that must be added to a cost
estimate to reduce the uncertainty to an acceptable level of cost confidence. Typical Contingency
Range could be 30% to 100%.

Significant construction feature costs were developed with the crew concept utilizing the Tri-Services
Cost Engineering System Micro-Computer Aided Cost Estimating System (MCACES) Second Generation
(M) software (MIl 4.4.2). Cost book items were updated with the latest equipment, labor, and material
pricing. Site specific productivity rates were applied as necessary, and the feature costs verified against
historical data. See the MCASES Estimates attachment for full details.

Major construction features were estimated as follows:

Mobilization and Demobilization — Using historic dredging/marine construction
mobilization/demobilization data to estimate for this location. The farther north we get in the Great
Lakes the more likely we are to see this cost climb to $0.5M; especially for this remote region or Sault
Ste. Marie. This cost assumes land excavation mob is included. This cost will vary for each alternative
depending on frequency.

Coal Dock Jetty — This was estimated using quantities provided by Matt Deslardins (LRE) and LF cost is
within magnitude of other recent, similar bin structure construction in the Great Lakes. Cost includes a
separate mobilization/demobilization (similar discussion as 1. above) and construction cost. Work
features include boring soldier piles into bedrock, placing SSP between soldier piles, filling with stone,
topping with concrete cap and placing scour and armor stone. This cost feature will be the same for all
the all scales of implementation.

Pump Station — This cost was developed with data from USACE Chicago District and based on an
estimated flow volume. This cost feature will vary in size among the 3 separate alternatives.

Water Treatment During Dredging — This is based on a calculated electricity cost to run 2,800 HP pumps
obtained by Steve Casey of Limnotech. There isn’t a design for this feature yet to sharpen this cost. This
cost feature will vary in size among the three separate alternatives.

Wetland Mitigation — Used a benchmark unit cost that the State of Michigan’s wetland mitigation
expert provided. The unit cost is also consistent with cost provided in the past from Chicago District for
ecosystem restoration. This cost feature will be the same for all the alternatives.
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Beach Nourishment — Beach nourishment will be required once all the stamp sands are removed from
the beach; assumption is that sand will be hauled by barge from a commercial quarry on the south side
of the upper peninsula. This cost feature will be the same for all the alternatives.

Septic Field Removal/Replacement — This cost is for replacement of residential underground septic
fields in the stamp sands beach area. Assume the old fields will get dug up when excavating and placed
in the upland placement facility. Typical recent invoice cost for a residential pump and haul septic
system obtained from Western Upper Peninsula Health Department. This cost feature will be the same
for all the alternatives.

Dredging And Excavation — These costs are broken apart according to actual marine dredging, upland
beach excavation, and beach excavation near the water edge. General assumptions are that the upland
beach excavation will be the most productive, the beach excavation near the water edge will be less
productive, and finally the marine dredging the costliest. Excavation and dredging costs include
offloading and trucking to upland placement site. They do not include final compaction or grading at
placement site.

The excavation was developed in MIl and is crew based. The dredging costs are budgetary based on
similar projects in the region with mechanical dredging/mechanical offload and trucks cycling to a
nearby placement area. Historic cost data is not readily available for dredging this copper material and
the data that is available isn’t reliable.

Varying dredging and excavation volumes are the defining feature of each of the three alternatives and
total costs will vary.

Upland Placement Facility — This cost includes construction of outer berms, bed liner system, cap
system and dredging material management. Since this is all land construction, mob cost won’t be as
significant and is assumed to be covered in the markups. This cost feature will be the same for all the
alternatives.

Haul Roads — the haul roads are applicable to all alternatives and are assumed to be a couple variations
of gravel roads. This cost feature will be the same for all the alternatives.

Financial Assurances/Landfill Perpetual Care Fund — Financial Assurances/Landfill perpetual care fund —
This cost feature will be the same for all the scale sizes and doesn’t vary with size of facility. Source of
this cost is State of Michigan clause 324.11525 Perpetual care fund. Sec. 11525. (1) The owner or
operator of a landfill or coal ash impoundment shall establish and maintain a perpetual care fund for a
period of 30 years after final closure of the landfill or coal ash impoundment as specified in this section.

A perpetual care fund may be established as a trust, an escrow account, or a perpetual care fund bond
and may be used to demonstrate financial assurance for type Il and type Il landfills and coal ash
impoundments under sections 11523 and 11523a. (2) Except as otherwise provided in this section, the
owner or operator of a landfill shall increase the amount of his or her perpetual care fund 75 cents for
each ton or portion of a ton or 25 cents for each cubic yard or portion of a cubic yard of solid waste that
is disposed of in the landfill after June 17, 1990 until the fund reaches the maximum required fund
amount. As of July 1, 1996, the maximum required fund amount for a landfill or coal ash impoundment is
$1,156,000.00.
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Coal Dock Jetty Maintenance Excavation — This cost is for excavation maintenance while the rest of the
project is getting built. This cost feature will vary in size among the 3 separate alternatives as the
volumes decreases in size.

Grand Traverse Harbor Maintenance Dredging — This cost is based on the last annual contract cost and
is assumed every year for 7 years for all alternatives. This cost feature will be the same for all the
alternatives.

Clearing and Grubbing — Assume all construction equipment will be brought in from Lake Linden-Gay
Road. Existing snow mobile trail will get widened and cleared to create haul road to landfill. All grindings
from clearing activities are assumed to be stockpiled and left on site.

Other considerations include:

Labor Cost — Assumes that workforce will be coming from nearby metropolitan areas. This includes
adding daily subsistence for the workforce.

Overtime — The estimate currently assumes that overtime will get worked due to limited construction
season. The estimated work week would be 6 days per week, 10 hours per day.

Acquisition — Assumes a series of several competitive contracts.

5. Operations, Maintenance, Repair, Rehabilitation and Replacement
Costs (OMRR&R)

Instead of estimating the cost of OMRR&R as a percentage of the total project cost, OMRR&R was
estimated by identifying the scope and timing of activities needed to implement the project that would
be the Nonfederal Sponsor’s responsibility. OMRR&R is divided into annual cost (operation and
maintenance) and costs that are not annual (repair, rehabilitation, and replacement) (See Planning
Appendix). A scope for these activities was developed to inform the nature and cost of OMRR&R.

5.1 Operation and Maintenance Activities

The portion of the disposal facility site that remains open for disposal of stamp sands during the
OMRR&R period is called the open facility. Assumptions were made regarding the operation and
maintenance activities and activity frequency to inform these costs.

Assumptions include:

e Mowing the cap of the closed portion of the constructed portion would occur three times per
year to prevent the establishment of trees and allow for the annual cap inspection of the
disposal site.

e Fence inspection and repair would occur annually.

e Assumptions regarding State of Michigan operating permit requirements are:

o For the closed facility, the capped portion of the site;
= Quarterly inspections; and
= Leachate sampling, analysis, and reporting and NPDES renewal permit.
o For the open facility, the uncapped portion of the site where disposal continues:
= Monthly inspections of the disposal facility and reporting;
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=  Monthly groundwater sampling, analysis, and reporting; and

=  Monthly leachate sampling, analysis, reporting and NPDES renewal permit.
Electricity would be needed to run the leachate pumps.
The leachate system’s pumps would be maintained monthly.
The CDJ would be inspected after large storm events.
Roads would be maintained annually, and snow would be plowed to access the site’s
groundwater monitoring wells.

5.2 Repair, Rehabilitation and Replacement

The following assumptions were made regarding the repair, rehabilitation, and replacement activities
and frequency to inform these costs:

100,000 CY of stamp sands would be dredged updrift of the CDJ every three years and disposed
of in the Upland Placement Site. The Planning Appendix includes the evaluation completed to
estimate this volume and frequency.

The two leachate treatment pumps would be replaced every 10 years.

The structure housing the pumps would be improved ever 10 years.

The CDJ removal has been identified as a separate line item in the OMRR&R because of the
uncertainty concerning whether the NFS would decide to remove the CDJ and its timing.

5.3 Development of OMRR&R Cost

The following assumptions went into development of the annual OMRR&R costs:

Mowing the Upland facility: assume mowing takes place twice per year and use of tractor and
brush hog combination. Includes small amount of Contractor overhead and profit.

Fence maintenance: assumes use of one person performing inspection, two laborers for
miscellaneous tasks and one pickup truck for two weeks per year. Includes small amount of
Contractor overhead and profit.

Inspections for open facility: assume quarterly inspections with a team of four inspectors for a
week per visit, one engineer two days per visit and two pickup trucks. For reporting
documentation, assume one engineer two days per field visit and one technician two days per
field visit. Includes small amount of Contractor overhead and profit.

Monitoring well sampling and analysis: assume two technicians collect samples for one week,
four times per year. For reporting documentation assume two technicians, two days each, four
times per year. Includes small amount of Contractor overhead and profit.

Inspections for closed facility: assume quarterly inspections with a team of four inspectors for a
week per visit, one engineer two days per visit, and two pickup trucks. For reporting
documentation, assume one engineer two days per field visit and one technician two days per
field visit. Includes small amount of Contractor overhead and profit.

Coal dock jetty inspection: assume two engineers and a pickup truck for one week, once per
year for inspection. Assume use of boat and operator for three days of that week. For report
documentation, assume one lab technician for four days.
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e Haul road maintenance: assume gravel is added once per year to select locations of haul road
(assume 1/8 of total road surface area). Assume one week for grader and operator to spread
gravel. For snow maintenance, assume one grader and operator one day per month.

e Leachate treatment: using electricity quote from Upper Peninsula Power Company (UPPCO) to
run a much more robust mine tailing operation. Because this is just pumping water, we took
10% of the original quote of $335,720.

e Disposal cost per cubic yard: for this we took the ‘All’ scale costs of excavation + dredging + cost
of the upland placement site and divided by total excavation/dredge volume of 12.7M CY to get
a unit cost to apply to the smaller maintenance dredging contracts since those contracts would
require not just dredging/excavation but construction of their corresponding disposal cell in the
facility as well. We then split this into the cost of just dredging vs the cost of building the
disposal cell and transportation of dredge material to the cell.

e Pump maintenance: this consists of two mechanics two times per month to provide
maintenance to pumps. Since these pumps generally aren’t working that hard and part time at
that, they likely would never need replaced.
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7. Acronyms

Bete Grise (BSG)

Big Bay (BIG)

Buffalo Reef Task Force (BRTF)

Catch Per Effort (CPE)

Centers for Disease Control (CDC)

Clean Water Act (CWA)

Coal Dock Jetty (CDJ)

Coastal Barrier Resources Act (CBRA)
Council on Environmental Quality (CEQ)
Cubic Yards (CY)

Department of Natural Resources (DNR)
Ecosystem Service Valuation (ESV)

Engineer Research and Development Center
(ERDC)

Engineering Regulation (ER)

Environment, Great Lakes, and Energy (EGLE)
Executive Orders (EOs)

Grand Traverse Bay (GTB)

Great Lakes District, Buffalo (LRB)

Great Lakes District, Chicago (LRC)

Great Lakes District, Detroit (LRE)

Great Lakes Fishery and Ecosystem Restoration
(GLFER)

Great Lakes Fishery Commission (GLFC)

Great Lakes Indian Fish and Wildlife
Commission (GLIFWC)

Great Lakes National Program Office (GLNPO)
Great Lakes and Ohio River Division (LRD)

Great Lakes Regional Collaboration (GLRC)

Cost Appendix

Great Lakes Restoration Initiative (GLRI)

Great Lakes Water Quality agreement (GLWQA)
Great Sand Bay (GSB)

Hydrology and Hydraulics (H&H)

Information for Planning and Consultation
(IPAC)

Indigenous Traditional Ecological Knowledge
(ITEK)

Keweenaw Bay Indian Community (KBIC)
Keweenaw County Road Commission (KCRC)
Lakewide Action and Management Plan (LAMP)
Light Detection and Ranging (LIDAR)

Little Traverse Bay (LTB)

Michigan Technological University (MTU)
Million Cubic Yards (MCY)

Million Gallons per Day (MGD)

National Ambient Air Quality Standards
(NAAQS)

National Environmental Policy Act (NEPA)
National Register of Historic Places (NRHP)
National Water Research Institute (NWRI)
Native Sands (NS)

No Observable Effects Concentrations (NOECs)
Non-Federal Sponsor (NFS)

Northern Long-Eared Bat (NLEB)

Operation, Maintenance, Repair, Rehabilitation,
and Replacement (OMRR&R)

Parts Per Million (ppm)

Probable Effects Concentrations (PEC)
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Project Delivery Team (PDT)

Stamp Sands (SS)

State of Michigan (SOM)

Suspended Particulate Phase (SPP)

Acute Toxic Units (TUa)

Unified Soils Classification System (USCS)
Upland Placement — Small (Upland-SM)
Upland Placement — Medium (Upland-Medium)
Upland Placement — All (Upland-All)

Unified Soils Classification Systems (USCS)
U.S. Army Corps of Engineers (USACE)

U.S. Environmental Protection Agency (EPA)
U.S. Fish and Wildlife Service (FWS)

U.S. Geological Survey (USGS)

White Pine Mine (WPM)

Young of the Year (YOY)
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Attachment 1: Quantity Takeoff



QTO summary

Waste water treatment plant: 1 ea
large 16.5 MGD

medium 10 MGD

Small 8.5 MGD

pipeline length from CDJ to upland: 3.4 miles
pipeline diameter: 42"

Per Johnna Pothoff

Large upland = 13 yrs water treatment
Medium = 8 yrs water treatment
Small = 5 yrs water treatment

Beach Nourishment and Road Improvement Mileage

&
Eddleman, Christina X CIV USARMY CELR 2 e

To Udell, Julie CIV USARMY CELRE (USA) 1/12/2022
Cc Potthoff, Jehnna J CIV USARMY CELRC (USA)
(i) You replied to this message on 1/12/2022 418 PM,
We converted this message into plain text format.

Beach Mourishment:

South Shoreline: 628,000 cy + 332,000 cy (Overdredge) = 960,000 cy
Middle Shoreline: 34,000 cy + 28,000 cy (overdredge) = 62,000 cy

TOTAL Beach Nourishment = 1,022,000 cy



Septic field removal = 14 ea

perimeter fence at landfill = 13,800 ft

Dredging ALL MEDIUM SMALL
South Shoreline vol (cy) vol (cy) vol (cy)
upland excavation 2,600,000 | 2,600,000 | 2,600,000
near shoreline 400,000 400,000 400,000
dredging 300,000 300,000 300,000
Middle Shoreline vol (cy) vol (cy) vol (cy)
upland excavation 1,200,000 - -
near shoreline 60,000 - -
dredging 170,000 - -
North Shoreline vol (cy) vol (cy) vol (cy)
upland excavation 4,000,000 | 4,000,000 -
near shoreline 100,000 100,000 -
dredging 300,000 300,000 -
Trough vol (cy) vol (cy) vol (cy)
dredging 1,000,000 ( 1,000,000 [ 1,000,000
Dune vol (cy) vol (cy) vol (cy)
dredging 2,600,000 - -
Total | 12,730,000 [ 8,700,000 | 4,300,000 |




CAP

upland all cap sf depth (ft) | volume (cy) tons
crushed stone 1' 4,833,709 1 179,026 268,539
geosynthetic clay liner (GCL) 4,833,709 0 - -
40 mil low density polyethylene geomembrane liner (LLDPE) 4,833,709 0 - -
geocomposite liner 4,833,709 0 - -
2.5 ft root layer 4,833,709 2.5 447,566 671,348
.5 ft topsoil + seed 4,833,709 0.5 89,513 134,270
upland medium cap sf depth (ft) | volume (cy) tons
crushed stone 1' 3,504,758 1 129,806 194,709
geosynthetic clay liner (GCL) 3,504,758 0 - -
40 mil low density polyethylene geomembrane liner (LLDPE) 3,504,758 0 - -
geocomposite liner 3,504,758 0 - -
2.5 ft root layer 3,504,758 2.5 324,515 486,772
.5 ft topsoil + seed 3,504,758 0.5 64,903 97,354
upland small cap sf depth (ft) | volume (cy) tons
crushed stone 1' 2,096,598 1 77,652 116,478
geosynthetic clay liner (GCL) 2,096,598 0 - -
40 mil low density polyethylene geomembrane liner (LLDPE) 2,096,598 0 - -
geocomposite liner 2,096,598 0 - -
2.5 ft root layer 2,096,598 2.5 194,129 291,194
.5 ft topsoil + seed 2,096,598 0.5 38,826 58,239




ppland All (Large): 4,833,709 SF =111 ac
Upland Medium: 3,504,758 5F =80 ac

Upland Small: 2,096,598 5F =48 ac

The cap is shown in pink and the liner is shown in teal.

The cap consists of the following layers:

s 1 ft crushed stone (gravel) or select fill (TBD in design phase)

* Geosynthetic clay liner (GCL; consists of granular bentonite clay encased within two non-woven
geotextile fabrics)

s 40 mil linear low-density polyethylene (LLDPE) geomembrane liner

*  Geocompesite Liner

s 2.5 ft rooting layer

s 0.5 ft topsoil and native seed mix (not shown)

G LAYER




LINER

upland all liner sf depth (ft) | volume (cy) tons

fill up to 4', assume 2" 4,833,709 2 358,053 537,079
1' clay fill 4,833,709 1 179,026 268,539
geosynthetic clay liner (GCL) 4,833,709 0 - -
60 mil hd polyethylene HDPE 4,833,709 0 - -
120z non-woven geotextile 4,833,709 0 - -

1' pea gravel 4,833,709 1 179,026 268,539
1 ft crushed stone (1.5-2.5 in) 4,833,709 1 179,026 268,539
upland medium liner sf depth (ft) | volume (cy) tons

fill up to 4', assume 2" 3,504,758 2 259,612 389,418
1' clay fill 3,504,758 1 129,806 194,709
geosynthetic clay liner (GCL) 3,504,758 0 - -
60 mil hd polyethylene HDPE 3,504,758 0 - -
120z non-woven geotextile 3,504,758 0 - -

1' pea gravel 3,504,758 1 129,806 194,709
1 ft crushed stone (1.5-2.5 in) 3,504,758 1 129,806 194,709
upland small liner sf depth (ft) | volume (cy) tons

fill up to 4', assume 2" 2,096,598 2 155,304 232,955
1' clay fill 2,096,598 1 77,652 116,478
geosynthetic clay liner (GCL) 2,096,598 0 - -
60 mil hd polyethylene HDPE 2,096,598 0 - -
120z non-woven geotextile 2,096,598 0 - -

1' pea gravel 2,096,598 1 77,652 116,478
1 ft crushed stone (1.5-2.5 in) 2,096,598 1 77,652 116,478

The liner consists of the following layers:

Fill as needed to achieve min 4ft isolation to groundwater (based on groundwater levels
measured during boring collection, this may not be required, but to verify we need groundwater

monitoring wells installed to measure during spring thaw)
1 ft select fill layer {clay)
Geosynthetic clay liner (GCL)
60 mil textured high density pglyetheline (HDPE) liner
12 oz/sy non-woven geotextile liner

1 ft pea gravel layer
1 ft crushed stone [1.5in—2.5in)




total road to Gay = 2.3 miles
total road from CDJ to upland = 2.3 miles
WETLAND ROAD

minus the timber mats!! estimated at .8 mile per Eric Malburg

|—' 12 MIM, FOR OME-WAY -

¢ MCCESS ROAD

TIMBER MATS \ |

6" THICK COARSE AGGREGATE | |

12° THICK SAND AND GRAVEL a - - - y . oA

BORROWED FROM ON=SITE SOURCE SHALL BE
WITH BIAXIAL GEOGRID PLACED

4" TO 8" ABOVE GEOTEXTILE —.

5
=1

BlaxlaL GEOGRID

= =

WONVEN GEOTEXTILE

|—r-—-—1—rr—-—-1_|‘|' _l"l_l

EI|ET|NG n"l'ETL»f- ‘\ID

,f’E\IWETLAND AREAS ACCESS ROAD TYPICAL DETAIL

'-.\Ef.'_qy'SCALE: MO SCALE

wetland rtllength (mi]length (ft)| width (ft) | depth (ft) sf vol (cy)
geotextile 0.8 4,224 50 0 211,200 -
coarse agg 0.8 4,224 50 0.5 211,200 3,911
gravel 0.8 4,224 50 1 211,200 7,822
biaxial geg 0.8 4,224 50 0 211,200 -
IMROVED ROAD (used for all others): 2.3 miles x 2 ea - .8 mi = 3.8 miles orange construction fence not used in this estimate (see note on sketch)
17 MIN, FOR ONE=WAY
§ ACCESS ROAD
&7 MIM, |
COMRSE AGRREGATE
ORAMNGE CONSTRUCTION FENCE DEMARCATION LAYER, |
{ALL BE PLACED UNDER THE PRIMARY SITE ENTRANCE ROAD
IERID i 3 A St
. --_——|—|—|— |:|—|— T T 1T T — T1 _l"l_l | =T T/ 'I_I_l'l—'
o H T |—| =
- | | |— ! EKISTl"u_ HD-ﬁ.D OR .
L WIOTH OF IMPROVED ACCESS ROAD SHALL ALLOW FOR AT EXISTING GRADE WOVEN GEOTEXTILE
MIMIMUM 1=NAY TRAFFIC AND THE CONTRACTOR MAY PROVIDE
ADDED WIDTH FOR 246AY TRAFFIC OR PULLOFFS FOR CROSSING
ADDED WIDTH FOR 24AY TRAFFIC OR PULLOFFS FOR CROSSING PERMANENT GRAVEL MAINTENANCE ROAD/ STABLE AREAS or

ROADE TO MEET MINIMUK WIDTH REQUIREMENTS,

f B \\IMPRDVED ACCESS ROAD TYPICAL DETAIL

/.h:-C.ﬁ.LE NO SCALE

i FULLOFFS SHALL ALLOW FOR HALUL TRAFFIS TO PASS WHEN
MEETING ON 1-WAY ROADS,

improved [length (mi]length (ft)| width (ft) | depth (ft) sf vol (cy)
geotextile 3.8 20,064 50 0 HHHHH -
coarse agg 3.8 20,064 50 1 HiHHHH##| 37,156




|update length mar2022

WEIGHT
TYPE L (FT) PCS W (PLF) VT L (FT) # STEEL = oﬁ .
C15X33.5 2150 2 33.5 2150 144050 72.025
plus 5% 76

plus 5%

ADD 10 PILES 8860 4.65

julie updated original formula
it was mulitplying 886 twice

TONS

with 5%
TONS 1361.85

2 ft diameter steel pipe pile
FRONT AND REAR (ENDS)
WEIGHT
L (FT) SIDES SPACING NOPILES VTL(FT) TOTALLF PLF # STEEL —TONS
| 2150 2 5 860 50 43000 | 88 3784000 1892 |TONS
SIDES
WEIGHT
L (FT) SIDES SPACING NOPILES VTL(FT) TOTALLF PLF # STEEL TONS
40 2 5 16 50 800 88 70400 35.2
plus 5%
TOTAL
total If 43800 pies 9272 | TONS 2024
length ft widthft depthft vol(cy) vol+5%

[with 5% 45990|

2125 40 1 3148 3306




TYPICAL PLAN PORTION OF PROPOSED NEW SCOUR STONE
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{SHOWN FOR INTENT ONLY)

i
CHARGE INITIAL LIFT OF STONE
L INTO CHANNEL BOTTOM PRIOR
TO PLACEMENT OF BALANCE OF
STONE. CHARGE UNTIL
RESISTANCE IS MET.

ORIGINAL CHANNEL BOTTOM

NOTE: THICKNESS OF SCOUR STONE FILL SHALL BE UNIFORM EXTENDING INTO CHANNEL FOR SLOPING BOTTOM.
SLOPE OF SCOUR STONE SHALL NOT EXCEED 2H:1V.
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LF CORING

876 7008

TOTAL

CORING 7008

LF
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22
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CF
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Attachment 2: MCASES Estimate



Print Date Mon 24 April 2023 U.S. Army Corps of Engineers Time 11:16:34
Eff. Date 10/7/2022 Project : BRSS by contract

Title Page
Buffalo Reef is a 2,200 acre whitefish and lake trout spawning habitat that provides a reliable fish harvest for many tribal, commercial, subsistence, and
recreational fishermen. The reef is being inundated by an estimated nine million cubic yards of stamp sands that are migrating towards the reef through
littoral drift. In 2017, the USEPA endorsed the formation of a Buffalo Reef Task Force (BRTF) comprised of multiple state, federal, and tribal agencies. In
addition, academic institutions (MTU and NMU) and local government agencies have joined the team, recognizing that this issue is larger than any single
entity can accomplish on its own. USEPA directed USACE to prepare an Engineering Feasibility Study to evaluate alternatives that reduce or eliminate the
impact of stamp sands on Buffalo Reef and the associated juvenile fish recruitment area(s).
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Print Date Mon 24 April 2023 U.S. Army Corps of Engineers

Eff. Date 10/7/2022 Project : BRSS by contract
Description
IGE Summary
BUFFALO REEF STAMP SANDS 24AUG2022 STONE SOURCED FROM KEWEENAW PENINSULA MI
UPLAND ALL CONTRACTS

CONTRACT 1 GRAND TRAVERSE HARBOR DREDGING
Grand Traverse harbor maintenance dredging
CONTRACT 2 REAL ESTATE
CONTRACT 3 WETLAND MITIGATION
Wetland Mitigation
CONTRACT 4 HAUL ROADS
Haul roads
improved road cross section (non-wetland)
Wetland road cross section
CONTRACT 5 SEPTIC FIELD RELOCATION
Septic field relocation
CONTRACT 6 COAL DOCK JETTY
Coal dock jetty
MOB/DEMOB
CONSTRUCT JETTY
SOLDIER PILES
SSP
FILL STONE
TOPPING STONE
SCOUR STONE
CONCRETE CAP SHEET C-301
CONTRACT 7 COAL DOCK JETTY DREDGING
Coal dock jetty maintenance excavation
excavation
mob/demob
CONTRACT 8 LANDFILL
Upland placement area
liner
cap
site prep
clear & grub
berms
dredge material mngmt, grading, compaction

Labor ID:  EQID: EP20R04 Currency in US dollars

Time 11:16:34

IGE Summary Page 1

ProjectCost
2,318,096,486.26
2,318,096,486.26

969,198,288.25
5,250,000.00
5,250,000.00
30,000,000.00
1,250,000.00
1,250,000.00
5,427,921.08
5,427,921.08
4,383,354.58
1,044,566.49
287,684.97
287,684.97
55,926,433.99
55,926,433.99
500,000.00
55,426,433.99
26,249,416.63
7,363,606.23
14,636,971.78
1,405,689.03
4,402,594.24
1,368,156.08
11,500,000.00
11,500,000.00
9,000,000.00
2,500,000.00
465,924,208.22
465,924,208.22
48,892,659.02
69,139,078.92
1,787,227.01
1,787,227.01
297,091,048.35
48,515,953.31
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Eff. Date 10/7/2022 Project : BRSS by contract

IGE Summary Page 2

Description ProjectCost
perimeter fence 498,241.61
CONTRACT 9 WATER TREATMENT FACILITY 24,440,708.57
Water treatment facility 24,440,708.57
NEW PUMP STATION 2 FOR BRSS 1,328,739.39
100 HP 1,328,739.39
MOB/DEMOB 162,997.75
REINF. CONC. STR. & MISC. METAL 450,034.48
METAL WORK FABRICATION, MACHINE WORK AND MISC. METAL 13,622.17
PUMPS & INSTALLATION 515,124.95
-- Demo Existing Pumps[100hp] 18,484.37
-- Haul & Disposal "Drainage Pump & Pipes" 9,379.72
-- Furnish New Pump [100hp] 414,666.27
-- Install New Pump 26,622.37
-- Commissioning Services 7,632.25
-- Concrete Demo at the Pumps & Placing New Slabs 10,012.46
-- General / Field Testing 28,327.52
MOTOR CONTROL CENTER 138,615.36
-- Engineering and Design 14,054.34
-- Demo Existing Motor Control Center 13,534.34
-- Haul & Disposal "Motor Control Center" 9,379.72
-- Furnish New Motor Control Center 38,443.02
-- Install New Motor Control Center 15,164.11
-- Circuits for the pumps from the MCC [100hp] 277.77
Furnish & Install New Conductors 135.67
Furnish & Install New Conduits 142.10
-- General / Field Testing 28,327.52
-- Commissioning Services 7,632.25
-- Control Systems Training 8,721.64
-- Seismic Anchoring 928.09
-- Seismic Calculations 2,152.56
FLOAT SWITCH 31,730.55
--Engineering & Design 2,152.56
-- Furnish Float Switch Instrumentation 2,567.43
-- Install Float Switch 3,892.68
-- Conduit 1,569.00
-- Conductor 172.41
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Eff. Date 10/7/2022

-- Commissioning Services
-- General / Field Testing
FLAP GATES FOR 24" X 24"
PAINTING OF HYDRAULIC STRUCTURE
CONTRACT 10 SOUTH SHORELINE
South Shoreline Dredging
south shoreline upland
south shoreline near water
South shoreline beach nourish
Mob/demob
Water treatment during dredging
CONTRACT 11 TROUGH
Trough
Mob/demob
Water treatment during dredging
CONTRACT 12 NORTH SHORELINE
North Shoreline
north shoreline upland
north shoreline near water
Mob/demob
Water treatment during dredging
CONTRACT 13 DUNE
Dune
Mob/demob
Water treatment during dredging
CONTRACT 14 MIDDLE SHORELINE
Middle Shoreline dredging
middle shoreline upland
middle shoreline near water
Middle shoreline beach nourish
Mob/demob
Water treatment during dredging
CONTRACT 15 PERPETUAL CARE FUND
Landfill perpetual care fund
UPLAND MEDIUM CONTRACTS

CONTRACT 1 GRAND TRAVERSE HARBOR DREDGING

Labor ID:  EQID: EP20R04

U.S. Army Corps of Engineers
Project : BRSS by contract

Description

Currency in US dollars

Time 11:16:34

IGE Summary Page 3

ProjectCost
7,632.25
13,744.22
12,982.84
3,631.30
153,650,277.49
67,144,125.50
50,059,810.51
9,584,314.98
85,409,570.39
1,000,000.00
96,581.60
25,548,290.80
25,000,000.00
500,000.00
48,290.80
88,352,107.21
86,707,234.81
76,777,774.72
2,429,460.09
1,500,000.00
144,872.40
66,644,872.40
65,000,000.00
1,500,000.00
144,872.40
33,995,783.52
28,901,941.68
23,187,237.98
1,464,703.70
4,497,260.23
500,000.00
96,581.60
1,000,000.00
1,000,000.00
771,467,492.13
5,250,000.00
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Grand Traverse harbor maintenance dredging
CONTRACT 2 REAL ESTATE
CONTRACT 3 WETLAND MITIGATION
Wetland Mitigation
CONTRACT 4 HAUL ROADS
Haul roads
improved road cross section (non-wetland)
Wetland road cross section
CONTRACT 5 SEPTIC FIELD RELOCATION
Septic field relocation
CONTRACT 6 COAL DOCK JETTY
Coal dock jetty
MOB/DEMOB
CONSTRUCT JETTY
SOLDIER PILES
SSP
FILL STONE
TOPPING STONE
SCOUR STONE
CONCRETE CAP SHEET C-301
CONTRACT 7 COAL DOCK JETTY DREDGING
Coal dock jetty maintenance excavation
excavation
mob/demob
CONTRACT 8 LANDFILL
Upland placement area
liner
cap
site prep
clear & grub
berms
dredge material mngmt, grading, compaction
perimeter fence
CONTRACT 9 WATER TREATMENT FACILITY
Water treatment facility
NEW PUMP STATION 2 FOR BRSS

Labor ID:  EQID: EP20R04

U.S. Army Corps of Engineers
Project : BRSS by contract

Description

Currency in US dollars

Time 11:16:34

IGE Summary Page 4

ProjectCost
5,250,000.00
30,000,000.00
1,250,000.00
1,250,000.00
5,427,921.08
5,427,921.08
4,383,354.58
1,044,566.49
287,684.97
287,684.97
55,926,433.99
55,926,433.99
500,000.00
55,426,433.99
26,249,416.63
7,363,606.23
14,636,971.78
1,405,689.03
4,402,594.24
1,368,156.08
11,500,000.00
11,500,000.00
9,000,000.00
2,500,000.00
368,785,777.22
368,785,777.22
35,450,368.78
50,130,267.90
1,787,227.01
1,787,227.01
247,194,209.08
33,725,462.85
498,241.61
24,440,708.57
24,440,708.57
1,328,739.39
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Print Date Mon 24 April 2023 U.S. Army Corps of Engineers

Eff. Date 10/7/2022 Project : BRSS by contract
Description
100 HP
MOB/DEMOB

Labor ID:

REINF. CONC. STR. & MISC. METAL
METAL WORK FABRICATION, MACHINE WORK AND MISC. METAL
PUMPS & INSTALLATION
-- Demo Existing Pumps[100hp]
-- Haul & Disposal "Drainage Pump & Pipes"
-- Furnish New Pump [100hp]
-- Install New Pump
-- Commissioning Services
-- Concrete Demo at the Pumps & Placing New Slabs
-- General / Field Testing
MOTOR CONTROL CENTER
-- Engineering and Design
-- Demo Existing Motor Control Center
-- Haul & Disposal "Motor Control Center"
-- Furnish New Motor Control Center
-- Install New Motor Control Center
-- Circuits for the pumps from the MCC [100hp]
Furnish & Install New Conductors
Furnish & Install New Conduits
-- General / Field Testing
-- Commissioning Services
-- Control Systems Training
-- Seismic Anchoring
-- Seismic Calculations
FLOAT SWITCH
--Engineering & Design
-- Furnish Float Switch Instrumentation
-- Install Float Switch
-- Conduit
-- Conductor
-- Commissioning Services
-- General / Field Testing
FLAP GATES FOR 24" X 24"
PAINTING OF HYDRAULIC STRUCTURE

EQ ID: EP20R04 Currency in US dollars

Time 11:16:34

IGE Summary Page 5

ProjectCost
1,328,739.39
162,997.75
450,034.48
13,622.17
515,124.95
18,484.37
9,379.72
414,666.27
26,622.37
7,632.25
10,012.46
28,327.52
138,615.36
14,054.34
13,534.34
9,379.72
38,443.02
15,164.11
277.77
135.67
142.10
28,327.52
7,632.25
8,721.64
928.09
2,152.56
31,730.55
2,152.56
2,567.43
3,892.68
1,569.00
172.41
7,632.25
13,744.22
12,982.84
3,631.30
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CONTRACT 10 SOUTH SHORELINE
South Shoreline Dredging
south shoreline upland
south shoreline near water
South shoreline beach nourish
Mob/demob
Water treatment during dredging
CONTRACT 11 TROUGH
Trough
Mob/demob
Water treatment during dredging
CONTRACT 12 NORTH SHORELINE
North Shoreline
north shoreline upland
north shoreline near water
Mob/demob
Water treatment during dredging
CONTRACT 15 PERPETUAL CARE FUND
Landfill perpetual care fund
UPLAND SMALL CONTRACTS
CONTRACT 1 GRAND TRAVERSE HARBOR DREDGING
Grand Traverse harbor maintenance dredging
CONTRACT 2 REAL ESTATE
CONTRACT 3 WETLAND MITIGATION
Wetland Mitigation
CONTRACT 4 HAUL ROADS
Haul roads
improved road cross section (non-wetland)
Wetland road cross section
CONTRACT 5 SEPTIC FIELD RELOCATION
Septic field relocation
CONTRACT 6 COAL DOCK JETTY
Coal dock jetty
MOB/DEMOB
CONSTRUCT JETTY
SOLDIER PILES

Labor ID:  EQID: EP20R04

U.S. Army Corps of Engineers
Project : BRSS by contract

Description

Currency in US dollars

Time 11:16:34

IGE Summary Page 6

ProjectCost
153,650,277.49
67,144,125.50
50,059,810.51
9,584,314.98
85,409,570.39
1,000,000.00
96,581.60
25,548,290.80
25,000,000.00
500,000.00
48,290.80
88,400,398.01
86,707,234.81
76,777,774.72
2,429,460.09
1,500,000.00
193,163.20
1,000,000.00
1,000,000.00
577,430,705.88
5,250,000.00
5,250,000.00
30,000,000.00
1,250,000.00
1,250,000.00
5,427,921.08
5,427,921.08
4,383,354.58
1,044,566.49
287,684.97
287,684.97
55,926,433.99
55,926,433.99
500,000.00
55,426,433.99
26,249,416.63
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Print Date Mon 24 April 2023 U.S. Army Corps of Engineers

Eff. Date

10/7/2022 Project : BRSS by contract

Description
SSP
FILL STONE
TOPPING STONE
SCOUR STONE
CONCRETE CAP SHEET C-301

CONTRACT 7 COAL DOCK JETTY DREDGING
Coal dock jetty maintenance excavation

excavation
mob/demob

CONTRACT 8 LANDFILL

u

pland placement area
liner
cap
site prep
clear & grub
berms
dredge material mngmt, grading, compaction
perimeter fence

CONTRACT 9 WATER TREATMENT FACILITY
Water treatment facility

Labor ID:

NEW PUMP STATION 2 FOR BRSS
100 HP

MOB/DEMOB

REINF. CONC. STR. & MISC. METAL

METAL WORK FABRICATION, MACHINE WORK AND MISC. METAL

PUMPS & INSTALLATION
-- Demo Existing Pumps[100hp]
-- Haul & Disposal "Drainage Pump & Pipes"
-- Furnish New Pump [100hp]
-- Install New Pump
-- Commissioning Services
-- Concrete Demo at the Pumps & Placing New Slabs
-- General / Field Testing

MOTOR CONTROL CENTER
-- Engineering and Design
-- Demo Existing Motor Control Center

EQ ID: EP20R04 Currency in US dollars

Time 11:16:34

IGE Summary Page 7

ProjectCost
7,363,606.23
14,636,971.78
1,405,689.03
4,402,594.24
1,368,156.08
9,200,000.00
9,200,000.00
7,200,000.00
2,000,000.00
265,449,388.98
265,449,388.98
21,207,678.77
29,989,012.30
1,787,227.01
1,787,227.01
194,324,227.19
17,643,002.11
498,241.61
24,440,708.57
24,440,708.57
1,328,739.39
1,328,739.39
162,997.75
450,034.48
13,622.17
515,124.95
18,484.37
9,379.72
414,666.27
26,622.37
7,632.25
10,012.46
28,327.52
138,615.36
14,054.34
13,534.34
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Eff. Date 10/7/2022

-- Haul & Disposal "Motor Control Center"
-- Furnish New Motor Control Center
-- Install New Motor Control Center
-- Circuits for the pumps from the MCC [100hp]
Furnish & Install New Conductors
Furnish & Install New Conduits
-- General / Field Testing
-- Commissioning Services
-- Control Systems Training
-- Seismic Anchoring
-- Seismic Calculations
FLOAT SWITCH
--Engineering & Design
-- Furnish Float Switch Instrumentation
-- Install Float Switch
-- Conduit
-- Conductor
-- Commissioning Services
-- General / Field Testing
FLAP GATES FOR 24" X 24"
PAINTING OF HYDRAULIC STRUCTURE
CONTRACT 10 SOUTH SHORELINE
South Shoreline Dredging
south shoreline upland
south shoreline near water
South shoreline beach nourish
Mob/demob
Water treatment during dredging
CONTRACT 11 TROUGH
Trough
Mob/demob
Water treatment during dredging
CONTRACT 15 PERPETUAL CARE FUND
Landfill perpetual care fund

Labor ID:  EQID: EP20R04

U.S. Army Corps of Engineers
Project : BRSS by contract

Description

Currency in US dollars

Time 11:16:34

IGE Summary Page 8

ProjectCost
9,379.72
38,443.02
15,164.11
277.77
135.67
142.10
28,327.52
7,632.25
8,721.64
928.09
2,152.56
31,730.55
2,152.56
2,567.43
3,892.68
1,569.00
172.41
7,632.25
13,744.22
12,982.84
3,631.30
153,650,277.49
67,144,125.50
50,059,810.51
9,584,314.98
85,409,570.39
1,000,000.00
96,581.60
25,548,290.80
25,000,000.00
500,000.00
48,290.80
1,000,000.00
1,000,000.00
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LRE Buffalo Reef Stamp Sands CSRA for the FY2023 Feasibility Estimate
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LRE Buffalo Reef Stamp Sands CSRA for the FY2023 Feasibility Estimate

Executive Summary

The US Army Corps of Engineers (USACE), Detroit District (LRE), presents this cost and schedule risk
analysis (CSRA) report regarding the risk findings and recommended contingencies for the Buffalo Reef
Stamp Sands FY2022 Feasibility Estimate. In compliance with Engineer Regulation (ER) 1110-2-1302
CIVIL WORKS COST ENGINEERING, dated September 15, 2008, a Monte-Carlo based risk analysis was
conducted by the Project Development Team (PDT) on remaining costs. The purpose of this risk analysis
study is to present the cost and schedule risks considered, those determined and respective project
contingencies at a recommended 80% confidence level of successful execution to project completion.

The LRE Buffalo Reef Stamp Sands project is located in Gay, MIl. The project scope is for disposing of
stamp sands mining waste threatening the lake trout spawning habitat of Buffalo Reef, a multiagency task
force is set to provide details to the public. The three alternatives consist of:

1) Building a retaining wall to contain the stamp sands at the original pile, as well as the stamp sands
dredged from the lake and beach.

2) Building a landfill in an upland area near the community of Gay for the stamp sands removed from the
lake and beach.

3) Placement of stamp sands removed from the lake and beach in the tailing basins at the former White
Pine Mine in Ontonagon County.

Major assumptions regarding this analysis include:

o Real estate costs and contingencies were provided by the Real Estate Community of Practice.

¢ Refer to the Total Project Cost Summary Sheet (TPCS) to see what the fully funded costs are which
includes real estate costs, real estate contingencies, and future escalation to the mid-point of
construction.

e A project sponsor has not yet been identified which could drastically affect when and how the
project is implemented. If there are funding limits or the funding stream differs from current
assumptions, it could possibly negate this CSRA and require an update. The current estimate and
schedule assumes efficient funding. This risk is not modeled or factored into the project
contingencies and if the funding stream differs significantly, it could drastically impact the cost and
schedule which would also increase the project’s risk related to escalation.

e There could potentially be lawsuits regarding the usage of some of the deposit areas. If these
events do occur, it could substantially delay or potentially cancel the project.

e The stone used in this project is assumed to be hauled in form nearby sources that currently are
able to supply the 8.5+ million CY of berm stone material. If vendors change or their capability to
provide the material changes, this could result in substantial cost and/or schedule impacts.

The current project base cost without real estate is approximately $1,051.9M excluding contingency and
expressed in FY 2022 dollars. Based on the results of the analysis, the Cost Engineering Mandatory Center
of Expertise for Civil Works (MCX located in Walla Walla District) recommends a contingency value of
$378.7M, or approximately 36% of base project cost at an 80% confidence level of successful execution.
The current project base construction schedule is approximately 240 months excluding contingency. Based
on the results of the analysis, the Cost MCX recommends a contingency value of almost 72 months, or
approximately 30% of base project schedule at an 80% confidence level of successful execution. See
Table 1 below for a more detailed summary and Section 4 for additional details regarding risk-based
contingency development.
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LRE Buffalo Reef Stamp Sands CSRA for the FY2023 Feasibility Estimate

Table 1. Summary of CSRA Results

Contingency on Base Estimate 80% Confidence Project Cost
Base Estimate w/o Real Estate $1,051,902,083
Estimate Contingency $378,684,750 36%

Base Estimate w/ Contingency (80% Confidence) $1,430,586,833

Contingency on Base Schedule 80% Confidence Project Schedule
Base Schedule Start Date October 1, 2024
Base Schedule Finish Date September 30, 2044
Base Schedule Duration 239.9 Months
Schedule Contingency Duration 72.0 Months 30%
Base Schedule w/ Contingency (80% Confidence) 311.9 Months
Base Finish Date w/ Contingency (80% Confidence) September 30, 2050

Cost estimates fluctuate over time. During this period of study, minor cost fluctuations can and have
occurred. For this reason, contingency reporting is based in cost and percent values. Should cost vary to
a slight degree with similar scope and risks, contingency percent values will be reported, cost values
rounded.

KEY FINDINGS/OBSERVATIONS/ASSUMPTIONS & RECOMMENDATIONS
Top Cost Risks. The CSRA identified the following factors as major impacts to the cost for the project.

Table 2. Top Cost Risks

Risk/Opportunity Event Risk Event Description

14 Dredging Volumes/Quantities - Change in quantities as more boring data is gathered. Target of
Quantification cleanliness will also need to be obtained (how clean do we have to

get this?)

59 Variation in Escalation Rates The escalation rates used to project costs from the current price
level to the mid-point of construction can vary.

62 Variation in Bids / Bid Competition Bids can vary and the Gov't can award a contract that is + 25% of
the IGE without profit.

61 Indirect Cost Markups Every contractor has varying FOOH, HOOH, profit, and bond rates.
These assumptions could vary depending on who wins the bid.

65 Productivity Variations Estimated production rates or number of crews could vary which

could impact cost and/or schedule.

45 Coal Dock Jetty Maintenance Dredging It is anticipated that construction of the coal dock jetty will cause
sedimentation to occur in front of the jetty. Maintenance dredging
will be needed to keep this area clear until the Stamp sand is
cleared. Quantity and frequency of need is unknown.

46 Beach Nourishment The estimated quantities are likely to vary resulting in cost
variations.
57 Equipment/ Fuel Prices Fuel price fluctuations continue which could impact costs.

Variation in equipment costs (specifically specialty equipment)
could vary as well.

64 Unknown Contract Modifications Modifications exist on every project. Some risk items capture
varying in quantities which can turn into mods but there are also
unknown mods that are not on the radar.

68 30-31 Account Costs & Duration The design schedule could change and costs for PED (Planning,
Engineering, & Design), EDC (Engineering During Construction),
and CM (Construction Management) can vary since they are
currently calculated as a percentage of construction.
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LRE Buffalo Reef Stamp Sands CSRA for the FY2023 Feasibility Estimate

Top Schedule Risks. The CSRA identified the following factors as major impacts to the project schedule.

Table 3. Top Schedule Risks

Risk/Opportunity Event Risk Event Description

14 Dredging Volumes/Quantities - Change in quantities as more boring data is gathered. Target of
Quantification cleanliness will also need to be obtained (how clean do we have to
get this?)
65 Productivity Variations Estimated production rates or number of crews could vary which
could impact cost and/or schedule.
67 Construction Schedule A P6 construction schedule has not yet been developed which

factors in weather days, work calendars, holidays, winter shutdown
periods, work window restrictions, constraints, lead-times, non-
construction activities, etc. which could impact cost or schedule.

68 30-31 Account Costs & Duration The design schedule could change and costs for PED (Planning,
Engineering, & Design), EDC (Engineering During Construction),
and CM (Construction Management) can vary since they are
currently calculated as a percentage of construction.

4 Real Estate - Shore Ownership/Legal Disagreement among private/state on who owns Stamp Sands and
Costs if compensation will need to occur.

13 Contractor Availability There may not be enough contractors in the area for this effort.

31 Upland Disposal Area May Require Excavation may be required prior to deposition.

Importation of Fill

Recommendations: The CSRA study serves as a “road map” towards project improvements and reduced
risks over time. The PDT must include the recommended cost and schedule contingencies and incorporate
risk monitoring and mitigation on those identified risks. Further iterative study and update of the risk
analysis throughout the project life cycle is important in support of remaining within an approved budget
and appropriation.
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1. Purpose

Within the authority of the US Army Corps of Engineers (USACE), Detroit District (LRE), this report presents
the efforts and results of the cost and schedule risk analysis for the Buffalo Reef Stam Sands FY2022
Feasibility Estimate. The report includes risk methodology, discussions, findings and recommendations
regarding the identified risks and the necessary contingencies to confidently administer the project,
presenting a cost and schedule contingency value with an 80% confidence level of successful execution.

2. Background

The LRE Buffalo Reef Stamp Sands project is located in Gay, MIl. The project scope is for disposing of
stamp sands mining waste threatening the lake trout spawning habitat of Buffalo Reef, a multiagency task
force is set to provide details to the public. The three alternatives consist of:

4) Building a retaining wall to contain the stamp sands at the original pile, as well as the stamp sands
dredged from the lake and beach.

5) Building a landfill in an upland area near the community of Gay for the stamp sands removed from the
lake and beach.

6) Placement of stamp sands removed from the lake and beach in the tailing basins at the former White
Pine Mine in Ontonagon County.

Major assumptions regarding this analysis include:

e A project sponsor has not yet been identified which could drastically affect when and how the
project is implemented. If there are funding limits or the funding stream differs from current
assumptions, it could possibly negate this CSRA and require an update. The current estimate and
schedule assumes efficient funding. This risk is not modeled or factored into the project
contingencies and if the funding stream differs significantly, it could drastically impact the cost and
schedule which would also increase the project’s risk related to escalation.

e There could potentially be lawsuits regarding the usage of some of the deposit areas. If these
events do occur, it could substantially delay or potentially cancel the project.

e The stone used in this project is assumed to be hauled in form nearby sources that currently are
able to supply the 8.5+ million CY of berm stone material. If vendors change or their capability to
provide the material changes, this could result in substantial cost and/or schedule impacts.

3. Report Scope

The scope of the risk analysis report is to identify cost and schedule risks with a resulting recommendation
for contingencies at the 80 percent confidence level using the risk analysis processes, as mandated by
U.S. Army Corps of Engineers (USACE) Engineer Regulation (ER) 1110-2-1150, Engineering and Design
for Civil Works, ER 1110-2-1302, Civil Works Cost Engineering, and Engineer Technical Letter 1110-2-573,
Construction Cost Estimating Guide for Civil Works. The report presents the contingency results for cost
risks for construction features. The CSRA does not include consideration for life cycle costs.

3.1. Project Scope

The formal process included extensive involvement of the PDT for risk identification and the development
of the risk register. The analysis process evaluated the Micro Computer Aided Cost Estimating System
(MCACES) cost estimate, project schedule, and funding profiles using Crystal Ball software to conduct a
Monte Carlo simulation and statistical sensitivity analysis, per the guidance in Engineer Technical Letter
(ETL) CONSTRUCTION COST ESTIMATING GUIDE FOR CIVIL WORKS, dated September 30, 2008.

The project technical scope, estimates and schedules were developed and presented by the District.
Consequently, these documents serve as the basis for the risk analysis.
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The scope of this study addresses the identification of concerns, needs, opportunities and potential
solutions that are viable from an economic, environmental, and engineering viewpoint.

3.2. Risk Analysis Process

The risk analysis process for this study follows the USACE Headquarters requirements as well as the
guidance provided by the Cost Engineering MCX. The risk analysis process reflected within this report
uses probabilistic cost and schedule risk analysis methods within the framework of the Crystal Ball software.
Furthermore, the scope of the report includes the identification and communication of important steps, logic,
key assumptions, limitations, and decisions to help ensure that risk analysis results can be appropriately
interpreted.

Risk analysis results are also intended to provide project leadership with contingency information for
scheduling, budgeting, and project control purposes, as well as to provide tools to support decision making
and risk management as the project progresses through planning and implementation. To fully recognize
its benefits, cost and schedule risk analysis should be considered as an ongoing process conducted
concurrent to, and iteratively with, other important project processes such as scope and execution plan
development, resource planning, procurement planning, cost estimating, budgeting, and scheduling.

In addition to broadly defined risk analysis standards and recommended practices, this risk analysis was
performed to meet the requirements and recommendations of the following documents and sources:

e Cost and Schedule Risk Analysis Process guidance prepared by the USACE Cost Engineering
MCX.

¢ Engineer Regulation (ER) 1110-2-1302 CIVIL WORKS COST ENGINEERING, dated September
15, 2008.

e Engineer Technical Letter (ETL) CONSTRUCTION COST ESTIMATING GUIDE FOR CIVIL
WORKS, dated September 30, 2008.

4. Methodology/Process

The NWW Cost MCX Risk Facilitator performed the Cost and Schedule Risk Analysis, relying on local
District staff to provide expertise and information gathering. The District PDT conducted initial risk
identification via a risk register meeting in September 2021 and March 2022. The initial risk identification
meeting also included qualitative analysis to produce a risk register that served as the draft framework for
the risk analysis. Updates were made in August through October 2022 during Agency Technical Review
(ATR).

Participants in the risk identification meetings between September 2021 and March 2022 are included in
Appendix C.

The risk analysis process for this study is intended to determine the probability of various cost outcomes
and quantify the required contingency needed in the cost estimate to achieve the desired level of cost
confidence. Per regulation and guidance, the P80 confidence level (80% confidence level) is the normal
and accepted cost confidence level. District Management has the prerogative to select different confidence
levels, pending approval from Headquarters, USACE.

In simple terms, contingency is an amount added to an estimate to allow for items, conditions, or events for
which the occurrence or impact is uncertain and that experience suggests will likely result in additional costs
being incurred or additional time being required. The amount of contingency included in project control
plans depends, at least in part, on the project leadership’s willingness to accept risk of project overruns.
The less risk that project leadership is willing to accept the more contingency should be applied in the
project control plans. The risk of overrun is expressed, in a probabilistic context, using confidence levels.

The Cost MCX guidance for cost and schedule risk analysis generally focuses on the 80-percent level of
confidence (P80) for cost contingency calculation. It should be noted that use of P80 as a decision criteria
is a risk averse approach (whereas the use of P50 would be a risk neutral approach and use of levels less
than 50 percent would be risk seeking). Thus, a P80 confidence level results in greater contingency as
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compared to a P50 confidence level. The selection of contingency at a particular confidence level is
ultimately the decision and responsibility of the project’s District and/or Division management.

The risk analysis process uses Monte Carlo techniques to determine probabilities and contingency. The
Monte Carlo techniques are facilitated computationally by a commercially available risk analysis software
package (Crystal Ball) that is an add-in to Microsoft Excel. Cost estimates are packaged into an Excel
format and used directly for cost risk analysis purposes. The level of detail recreated in the Excel-format
schedule is sufficient for risk analysis purposes that reflect the established risk register, but generally less
than that of the native format.

The primary steps, in functional terms, of the risk analysis process are described in the following
subsections. Risk analysis results are provided in Section 6.

4.1. ldentify and Assess Risk Factors

Identifying the risk factors via the PDT is considered a qualitative process that results in establishing a risk
register that serves as the document for the quantitative study using the Crystal Ball risk software. Risk
factors are events and conditions that may influence or drive uncertainty in project performance. They may
be inherent characteristics or conditions of the project or external influences, events, or conditions such as
weather or economic conditions. Risk factors may have either favorable or unfavorable impacts on project
cost and schedule.

A formal PDT meeting was held with the District office and State representatives for the purposes of
identifying and assessing risk factors. The meeting included capable and qualified representatives from
multiple project team disciplines and functions, including project management, cost engineering, design,
environmental compliance, real estate, construction, contracting and representatives of the sponsoring
agencies.

The initial formal meetings focused primarily on risk factor identification using brainstorming techniques,
but also included some facilitated discussions based on risk factors common to projects of similar scope
and geographic location. Additionally, numerous conference calls and informal meetings were conducted
throughout the risk analysis process on an as-needed basis to further facilitate risk factor identification,
market analysis, and risk assessment.

4.2. Quantify Risk Factor Impacts

The quantitative impacts (putting it to numbers of cost and time) of risk factors on project plans were
analyzed using a combination of professional judgment, empirical data, and analytical techniques. Risk
factor impacts were quantified using probability distributions (density functions) because risk factors are
entered into the Crystal Ball software in the form of probability density functions.

Similar to the identification and assessment process, risk factor quantification involved multiple project team
disciplines and functions. However, the quantification process relied more extensively on collaboration
between cost engineering and risk analysis team members with lesser inputs from other functions and
disciplines. This process used an iterative approach to estimate the following elements of each risk factor:

Maximum possible value for the risk factor,

Minimum possible value for the risk factor,

Most likely value (the statistical mode), if applicable,

Nature of the probability density function used to approximate risk factor uncertainty,
Mathematical correlations between risk factors, and

Affected cost estimate and schedule elements.

The resulting product from the PDT discussions is captured within a risk register as presented in Section 6
for both cost and schedule risk concerns. Note that the risk register records the PDT'’s risk concerns,
discussions related to those concerns, and potential impacts to the current cost and schedule estimates.
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The concerns and discussions support the team’s decisions related to event likelihood, impact, and the
resulting risk levels for each risk event.

4.3. Analyze Cost and Schedule Contingency

Contingency is analyzed using the Crystal Ball software, an add-in to the Microsoft Excel format of the cost
estimate and schedule. Monte Carlo simulations are performed by applying the risk factors (quantified as
probability density functions) to the appropriate estimated cost and schedule elements identified by the
PDT. Contingencies are calculated by applying only the moderate and high-level risks identified for each
option (i.e., low-level risks are typically not considered, but remain within the risk register to serve historical
purposes as well as support follow-on risk studies as the project and risks evolve).

For the cost estimate, the contingency is calculated as the difference between the P80 cost forecast and
the baseline cost estimate. Each option-specific contingency is then allocated on a civil works feature level
based on the dollar-weighted relative risk of each feature as quantified by Monte Carlo simulation. Standard
deviation is used as the feature-specific measure of risk for contingency allocation purposes. This approach
results in a relatively larger portion of all the project feature cost contingency being allocated to features
with relatively higher estimated cost uncertainty.

5. Project Assumptions

The following data sources and assumptions were used in quantifying the costs associated with the project.

a. The District provided estimate files electronically. The files transmitted and resulting independent
review, served as the basis for the final cost and schedule risk analyses.

b. The cost comparisons and risk analyses performed and reflected within this report are based on
design scope and estimates that are at the feasibility level of design.

c. Schedules are analyzed for impact to the project cost in terms of delayed funding, uncaptured
escalation (variance from OMB factors and the local market) and unavoidable fixed contract costs
and/or languishing federal administration costs incurred throughout delay.

d. The Cost Engineering MCX guidance generally focuses on the eighty-percent level of confidence
(P80) for cost contingency calculation. For this risk analysis, the eighty-percent level of confidence
(P80) was used. It should be noted that the use of P80 as a decision criteria is a moderately risk
averse approach, generally resulting in higher cost contingencies. However, the P80 level of
confidence also assumes a small degree of risk that the recommended contingencies may be
inadequate to capture actual project costs.

e. Only high and moderate risk level impacts, as identified in the risk register, were considered for the
purposes of calculating cost contingency. Low level risk impacts should be maintained in project
management documentation and reviewed at each project milestone to determine if they should
be placed on the risk “watch list”.

6. Results

The cost and schedule risk analysis results are provided in the following sections. In addition to contingency
calculation results, sensitivity analyses are presented to provide decision makers with an understanding of
variability and the key contributors to the cause of this variability.

6.1. Risk Register

A risk register is a tool commonly used in project planning and risk analysis. The actual risk register is
provided in Appendix C. The complete risk register includes low level risks, as well as additional information
regarding the nature and impacts of each risk.
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It is important to note that a risk register can be an effective tool for managing identified risks throughout
the project life cycle. As such, it is generally recommended that risk registers be updated as the designs,
cost estimates, and schedule are further refined, especially on large projects with extended schedules.
Recommended uses of the risk register going forward include:

e Documenting risk mitigation strategies being pursued in response to the identified risks and their
assessment in terms of probability and impact.

e Providing project sponsors, stakeholders, and leadership/management with a documented
framework from which risk status can be reported in the context of project controls.

e Communicating risk management issues.
e Providing a mechanism for eliciting feedback and project control input.

e Identifying risk transfer, elimination, or mitigation actions required for implementation of risk
management plans.

6.2. Cost/Schedule Contingency and Sensitivity Analysis
6.2.1. Cost Risk Analysis Results

The result of risk or uncertainty analysis is quantification of the cumulative impact of all analyzed risks or
uncertainties as compared to probability of occurrence. These results, as applied to the analysis herein,
depict the overall project cost at intervals of confidence (probability). Table 2 provides the cost
contingencies calculated for the P80 confidence level.

Table 4. Project Cost Confidence Levels

Bas;e?ltg::::ew" ° $1,051,902,083
Confidence Level Contingency Value Contingency CC:St wi
Contingency

0% -168,304,333 -16% 883,597,750
10% 84,152,167 8% 1,136,054,249
20% 136,747,271 13% 1,188,649, 354
30% 178,823,354 17% 1,230,725,437
40% 210,380,417 20% 1,262,282,499
50% 252 456,500 24% 1,304,358,583
60% 284,013,562 27% 1,335,915,645
70% 326,089,646 31% 1,377,991,728
80% 378,684,750 36% 1,430,586,833
90% 441,798,875 42% 1,493,700,958
100% 694,255 375 66% 1,746,157 457

6.2.2. Schedule Risk Analysis Results

The result of risk or uncertainty analysis is quantification of the cumulative impact of all analyzed risks or
uncertainties as compared to probability of occurrence. These results, as applied to the analysis herein,
depict the overall project duration at intervals of confidence (probability).
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Table 3 provides the schedule duration contingencies calculated for the P80 confidence level. The
schedule duration contingencies for the P50 and P90 confidence levels are also provided for illustrative
purposes.

These contingencies were used to calculate the projected residual fixed cost impact of project delays that
are included in the Table 2 presentation of total cost contingency. The schedule contingencies were
calculated by applying the high-level schedule risks identified in the risk register for each option to the
durations of critical path and near critical path tasks.

The schedule was not resource loaded and contained open-ended tasks and non-zero lags (gaps in the
logic between tasks) that limit the overall utility of the schedule risk analysis. These issues should be
considered as limitations in the utility of the schedule contingency data presented. Schedule contingency
impacts presented in this analysis are based solely on projected residual fixed costs.

Table 5. Project Schedule Confidence Levels

B“;uf:t'i’::”'e 239.9 Months
Confidence Level Contingency Value Contingency g;::ii::n“:;

0% -4.8 Months -2% 235.1 Months
10% 24.0 Months 10% 263.9 Months
20% 33.6 Months 14% 273.5 Months
30% 38.4 Months 16% 278.3 Months
40% 45.6 Months 19% 285.5 Months
50% 52.8 Months 22% 292.7 Months
60% 57 .6 Months 24% 297.5 Months
70% 64.8 Months 27% 304.7 Months
80% 72.0 Months 30% 311.9 Months
90% 84.0 Months 35% 323.9 Months
100% 136.8 Months 57% 376.7 Months

6.2.3. Sensitivity Analysis

Sensitivity analysis generally ranks the relative impact of each risk/opportunity as a percentage of total cost
uncertainty. The Crystal Ball software uses a statistical measure (contribution to variance) that
approximates the impact of each risk/opportunity contributing to variability of cost outcomes during Monte
Carlo simulation.

Key cost drivers identified in the sensitivity analysis can be used to support development of a risk
management plan that will facilitate control of risk factors and their potential impacts throughout the project
lifecycle. Together with the risk register, sensitivity analysis results can also be used to support
development of strategies to eliminate, mitigate, accept, or transfer key risks.

6.2.4. Top Risks & Sensitivity Analysis Results

The risks/opportunities considered as key or primary cost drivers and the respective value variance are
ranked in order of importance in contribution to variance bar charts. Opportunities that have a potential to
reduce project cost and are shown with a negative sign; risks are shown with a positive sign to reflect the
potential to increase project cost. Alonger bar in the sensitivity analysis chart represents a greater potential
impact to project cost.
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Figure 1 presents a sensitivity analysis for cost growth risk from the high-level cost risks identified in the
risk register. Likewise, Figure 2 presents a sensitivity analysis for schedule growth risk from the high-level
schedule risks identified in the risk register.

Rank Correlation View
Sensitivity: Cost Risk
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80

Cost Risk: 14 - Dredging Volumes/Qu
antities - Quantification

Cost Risk: 59 - Variation in
Escalation Rates

Cost Risk: 62 - Vanation in Bids
/ Bid Competition

Cost Risk: 61 - Indirect Cost
Markups

Cost Risk: 65 - Productivity
Varnations

Cost Risk: 45 - Coal Dock Jetty
Maintenance Dredging

0.85

Cost Risk: 46 - Beach Nourishment 0.
Cost Risk: 57 - Equipment / Fuel
Pricbs | 008 ]
Cost Risk: 64 - Unknown Contract
Madifications EI
0.05

Cost Risk: 68 - 30-31 Account ‘
Costs & Duration

Figure 1. Cost Sensitivity Analysis

Rank Correlation View
Sensitivity: Schedule Risk

0.00 0.10 0.20 0.30 0.40 0.50 0.60

Schedule Risk: 14 - Dredging 1
| ities - Quantification...
Schedule Risk: 65 - Productivity
Variations

Schedule Risk: 67 - Construction
Schedule
Schedule Risk: 66 - 30-31 Account

edule Risk: 4 - state -
Shore Ownership/Legal Costs
Schedule Risk: 13 - Contractor @
Availability

Schedule Risk: 31 - Upland
Disposal Area May Require Importati...

Figure 2. Schedule Sensitivity Chart
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7. Major Findings/Observations/Recommendations

This section provides a summary of significant risk analysis results that are identified in the preceding
sections of the report. Risk analysis results are intended to provide project leadership with contingency
information for scheduling, budgeting, and project control purposes, as well as to provide tools to support
decision making and risk management as projects progress through planning and implementation.
Because of the potential for use of risk analysis results for such diverse purposes, this section also reiterates
and highlights important steps, logic, key assumptions, limitations, and decisions to help ensure that the
risk analysis results are appropriately interpreted.

7.1. Major Findings/Observations

7.1.1. Top Cost Risks

The CSRA identified the following factors as major impacts to the cost for the project. These risks represent
key areas for the PDT to focus on future risk management and mitigation. See Appendix C for additional
details for these risks and further information regarding CSRA development.

Table 6. Top Cost Risks

Risk/Opportunity Event Risk Event Description

14 Dredging Volumes/Quantities - Change in quantities as more boring data is gathered. Target of
Quantification cleanliness will also need to be obtained (how clean do we have to

get this?)

59 Variation in Escalation Rates The escalation rates used to project costs from the current price
level to the mid-point of construction can vary.

62 Variation in Bids / Bid Competition Bids can vary and the Gov't can award a contract that is £ 25% of
the IGE without profit.

61 Indirect Cost Markups Every contractor has varying FOOH, HOOH, profit, and bond rates.
These assumptions could vary depending on who wins the bid.

65 Productivity Variations Estimated production rates or number of crews could vary which

could impact cost and/or schedule.

45 Coal Dock Jetty Maintenance Dredging It is anticipated that construction of the coal dock jetty will cause
sedimentation to occur in front of the jetty. Maintenance dredging
will be needed to keep this area clear until the Stamp sand is
cleared. Quantity and frequency of need is unknown.

46 Beach Nourishment The estimated quantities are likely to vary resulting in cost
variations.
57 Equipment/ Fuel Prices Fuel price fluctuations continue which could impact costs.

Variation in equipment costs (specifically specialty equipment)
could vary as well.

64 Unknown Contract Modifications Modifications exist on every project. Some risk items capture
varying in quantities which can turn into mods but there are also
unknown mods that are not on the radar.

68 30-31 Account Costs & Duration The design schedule could change and costs for PED (Planning,
Engineering, & Design), EDC (Engineering During Construction),
and CM (Construction Management) can vary since they are
currently calculated as a percentage of construction.
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7.1.2. Top Schedule Risks

The CSRA identified the following factors as major impacts to the project schedule. These risks represent
key areas for PDT to focus on future risk management and mitigation for the project. See Appendix C for
additional details for these risks and further information regarding CSRA development.

Table 7. Top Schedule Risks

Risk/Opportunity Event Risk Event Description

14 Dredging Volumes/Quantities - Change in quantities as more boring data is gathered. Target of
Quantification cleanliness will also need to be obtained (how clean do we have to
get this?)
65 Productivity Variations Estimated production rates or number of crews could vary which
could impact cost and/or schedule.
67 Construction Schedule A P6 construction schedule has not yet been developed which

factors in weather days, work calendars, holidays, winter shutdown
periods, work window restrictions, constraints, lead-times, non-
construction activities, etc. which could impact cost or schedule.

68 30-31 Account Costs & Duration The design schedule could change and costs for PED (Planning,
Engineering, & Design), EDC (Engineering During Construction),
and CM (Construction Management) can vary since they are
currently calculated as a percentage of construction.

4 Real Estate - Shore Ownership/Legal Disagreement among private/state on who owns Stamp Sands and
Costs if compensation will need to occur.

13 Contractor Availability There may not be enough contractors in the area for this effort.

31 Upland Disposal Area May Require Excavation may be required prior to deposition.

Importation of Fill

7.2. Recommendations, Risk Management, & Updates

7.2.1. Recommendations

Risk Management is an all-encompassing, iterative, and life-cycle process of project management. The
Project Management Institute’s (PMI) A Guide to the Project Management Body of Knowledge (PMBOK®
Guide), 6! edition, states that “project risk management includes the processes concerned with conducting
risk management planning, identification, analysis, responses, and monitoring and control on a project.”
Risk identification and analysis are processes within the knowledge area of risk management. Its outputs
pertinent to this effort include the risk register, risk quantification (risk analysis model), contingency report,
and the sensitivity analysis.

The intended use of these outputs is implementation by the project leadership with respect to risk responses
(such as mitigation) and risk monitoring and control. In short, the effectiveness of the project risk
management effort requires that the proactive management of risks not conclude with the study completed
in this report.

The Cost and Schedule Risk Analysis (CSRA) produced by the PDT identifies issues that require the
development of subsequent risk response and mitigation plans. This section provides a list of
recommendations for continued management of the risks identified and analyzed in this study. Note that
this list is not all inclusive and should not substitute a formal risk management and response plan.

The CSRA study serves as a “road map” towards project improvements and reduced risks over time. The
PDT should include the recommended cost and schedule contingencies and incorporate risk monitoring
and mitigation on those identified risks. Further iterative study and update of the risk analysis throughout
the project life cycle is important in support of remaining within an approved budget and appropriation.

7.2.2. Risk Management

Project leadership should use of the outputs created during the risk analysis effort as tools in future risk
management processes. The risk register should be updated at each major project milestone. The results
of the sensitivity analysis may also be used for response planning strategy and development. These tools
should be used in conjunction with regular risk review meetings.
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7.2.3. Risk Analysis Updates

Project leadership should review risk items identified in the original risk register and add others, as required,
throughout the project life cycle. Risks should be reviewed for status and reevaluation (using qualitative
measure, at a minimum) and placed on risk management watch lists if any risk’s likelihood or impact
significantly increases. Project leadership should also be mindful of the potential for secondary (new risks
created specifically by the response to an original risk) and residual risks (risks that remain and have
unintended impact following response).
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Appendix A

Cost Estimate Summary Supporting the CSRA
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Cost Summary for Risk Register Development

Project: Stamp Sand Removal
Project Development Stage/Alternative: Feasibility

Risk Category: Low Risk: Simple Project-No Life Safety Meeting Date: 8/8/2020
Schedule Duration Oct-2024 Sep-2044 Schedule Duration: 239.9 Months 30%
‘From (Month/Year) From (Month/Year) Schedule Contingency
80% Finish Date Sep-2050
WBS Feature of Work Base Cost 80% Confidence 80% Confidence ($) 80% Total
Risk Not included within CSRA Model
|o1 LANDS AND DAMAGES Real Estate $30,000,000 25% $ 7,500,000 $ 37,500,000
Risk included within CSRA Model
1 Mob/demob $ 5,000,000 36% $ 1,800,000 $ 6,800,000
2 Coal dock jetty $ 55,926,434 36% $ 20,133,516 $ 76,059,950
3 Water treatment facility $ 24,440,709 36% $ 8,798,655 $ 33,239,364
4 Water treatment during dredging $ 531,199 36% $ 191,232 $ 722,431
5 Wetland Mitigation $ 1,250,000 36% $ 450,000 $ 1,700,000
6 Beach nourishment $ 89,906,831 36% $ 32,366,459 $ 122,273,290
7 Septic field relocation $ 287,685 36% $ 103,567 $ 391,252
8 Dredging $ 272,753,302 36% $ 98,191,189 $ 370,944,491
9 Upland placement area $ 465,924,208 36% $ 167,732,715 $ 633,656,923
10 Haul roads $ 5,427,921 36% $ 1,954,052 $ 7,381,973
11 Landfill perpetual care fund $ 1,000,000 36% $ 360,000 $ 1,360,000
12 Coal dock jetty maintenance excavation $ 11,500,000 36% $ 4,140,000 $ 15,640,000
13 Grand Traverse harbor maintenance dredging $ 5,250,000 36% $ 1,890,000 $ 7,140,000
14 $ - 0% $ - 8 =
15 $ - 0% $ - 3 o
16 $ - 0% $ - 8 =
17 $ - 0% $ - 3 o
18 $ - 0% $ - 8 =
19 $ - 0% $ - 3 o
20 $ - 0% $ - 8 =
21 $ - 0% $ - 3 o
22 $ - 0% $ - 8 =
23 DDC Costs Planning, Engineering, & Design $37,567,932 36% $ 13,524,455 $ 51,092,387
24 S&A Construction Management $ 75,135,863 36% $ 27,048,911 $ 102,184,774
XX [FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) $ o
Totals
Real Estate $ 30,000,000 25% $ 7,500,000 $ 37,500,000.00
Total Construction Estimate $ 939,198,288 36% $ 338,111,384 $ 1,277,309,672
Total Planning, Engineering & Design $ 37,567,932 36% $ 13,524,456 $ 51,092,388
Total Construction Management $ 75,135,863 36% $ 27,048,911 $ 102,184,774
Total § __ 1,051,902,083 37% $ 386,184,751 $ 1,468,086,834

PROGRAMMED AMOUNT ( IF KNOWN)

TAB E-Cost & Sched Summary

$4,100,000

Page 1 of 1



LRE Buffalo Reef Stamp Sands CSRA for the FY2023 Feasibility Estimate

Appendix B

Schedule Summary Supporting the CSRA
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Schedule Summary

Contract Duration Finish
Large 7,305d  1-Oct-24  30-Sep-44 20.00 YR
PED 1200M0  1-0ct24  30-sep-25 [ 1.00 YR
Grand Traverse Harbor Dredging seoomo 1oct-24 30-sep-32 |G 8.00 YR
Real Estate 1200M0  1-0ct24  30-sep-25 [ 1.00 YR
Wetland Mitigation 1200MO  1-Oct-25  30-Sep-26 [ 1.00 YR
Haul Roads 1200MO  1-Oct-25  30-Sep-26 [ 1.00 YR
Septic Field Relocation 1200MO  1-Oct-25  30-Sep-26 [ 1.00 YR
Coal Dock Jetty 2400MO  1-Oct-25  30-Sep-27 I 2.00YR
Coal Dock Jetty Dredging 0.00 YR
Coal Dock Jetty Dredging 12.00MO  1-Oct-25  30-Sep-26 I 1.00 YR
Coal Dock Jetty Dredging 12.00 MO  1-Oct-28  30-Sep-29 1.00 YR
Coal Dock Jetty Dredging 12.00MO  1-Oct-31  30-Sep-32 I 1.00 YR
Coal Dock Jetty Dredging 1200 MO  1-Oct-34  30-Sep-35 I 1.00 YR
Coal Dock Jetty Dredging 1200MO  1-Oct-37  30-Sep-38 I 1.00 YR
Coal Dock Jetty Dredging 0.00 YR
Landfil 240.00 M0 1-0ct-24 30-sep-44 | 20.00 YR
Water Treat Facility 1200MO  1-Oct-31  30-Sep-32 I 1.00 YR
Water Treat During Dredging 1-0ct-32  30-Sep-44 ] 12.00 YR
Mobilization/Demobilization 1-0ct-32  29-Sep-44 ] 11.99 YR
South Shoreline 2400MO  1-Oct-32  30-Sep-34 I 2.00 YR
Beach Nourishment 4800MO  1-Oct-33  30-Sep-37 ] 4.00 YR
Trough 12.00MO  1-Oct-35  30-Sep-36 [ 1.00 YR
North Shoreline 36.00MO  1-Oct-36  30-Sep-39 ] 3.00 YR
Dune 36.00MO  1-Oct-39  30-Sep-42 I 3.00 YR
Middle Shoreline 1200MO  1-Oct-42  30-Sep-43 I 1.00 YR
Beach Nourishment 1200MO  1-Oct-43  30-Sep-44 I 1.00 YR
Tipping Fee 1200 MO  1-Oct-32  30-Sep-33 I 1.00 YR
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Stamp Sand Removal
October 2022

Confidence Level Being Reported ->

80%

Contingency on Base Estimate

80% Confidence Project Cost

Base Estimate w/ Contingency (80% Confidence)

Base Estimate w/o Real Estate

Estimate Contingency

$1,051,902,083
$378,684,750
$1,430,586,833

36%

Contingency on Base Schedule

80% Confidence Project Schedule

Base Finish Date w/ Contingency (80% Confidence)

Base Schedule Finish Date

Base Schedule Start Date

Base Schedule Duration

Schedule Contingency Duration
Base Schedule w/ Contingency (80% Confidence)

October 1, 2024
September 30, 2044
239.9 Months
72.
311.9 Months
September 30, 2050

0 Months 30%

- PROJECT CONTINGENCY DEVELOPMENT -

INITIAL CONSTRUCTION
Contingency Analysis

Base Estimare wio $1,051,902,083

Confidence Level Contingency Value Contingency c;;i;‘;/my
0% -168,304,333 -16% 883,597,750
10% 84,152,167 8% 1,136,054,249
20% 136,747,271 13% 1,188,649,354
30% 178,823,354 17% 1,230,725,437
40% 210,380,417 20% 1,262,282,499
50% 252,456,500 24% 1,304,358,583
60% 284,013,562 27% 1,335,915,645
70% 326,089,646 31% 1,377,991,728
80% 378,684,750 36% 1,430,586,833
90% 441,798,875 42% 1,493,700,958
100% 694,255,375 66% 1,746,157,457

-
0
o

o

0%

10%

20%

Cost Contingency

30%
40%
50%
60%

70%

$2,000.00 M

$1,800.00 M

$1,600.00 M —

$1,400.00 M

$1,200.00 M —

$1,000.00 M -16-%'

8%

13%

17% 0%

$800.00 M +—

$600.00 M

$400.00 M

$200.00 M

$0.00 M

Confidence Levels

e Base Estimate w/o Real Estate

Contingency

- SCHEDULE CONTINGENCY (DURATION) DEVELOPMENT -

Contingency Analysis

Base Schedule | 239.9 Months
Duration

Confidence Level Contingency Value Contingency gz:::ule wi
gency

0% -4.8 Months -2% 235.1 Months

10% 24.0 Months 10% 263.9 Months

20% 33.6 Months 14% 273.5 Months

30% 38.4 Months 16% 278.3 Months

40% 45.6 Months 19% 285.5 Months

50% 52.8 Months 22% 292.7 Months

60% 57.6 Months 24% 297.5 Months

70% 64.8 Months 27% 304.7 Months

80% 72.0 Months 30% 311.9 Months

90% 84.0 Months 35% 323.9 Months

100% 136.8 Months 57% 376.7 Months

400 Months

350 Months

300 Months

250 Months

200 Months

150 Months

Schedule

100 Months

50 Months

0 Months

Schedule Contingency

=
3
o - N (] < wn © ~ o o -
I [ | I [ [ [ v
h| 30% 070 1
2% | 2%
9% 22% o
m 18 o

Confidence Levels

@ Base Schedule Duration

e CoOntingency

TAB I-Project Contingency
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Project: Stamp Sand Removal Overall Risk Level | Cost: | High | Schedule: | Medi |
Location: Gay, MI
Contingency on Base Estimate 80% Confidence Project Cost
Cost Contingency Base Estimate w/o Real Estate $1,051,902,083
. < < < < < < < < < B Estimate Contingency $378,684,750 36%
B e ] 3 5 3 3 R 8 3 = Base w/ Contil (80% Confi ) -> $1,430,586,833
$2,000.00 M
Contingency on Base Schedule 80% Confidence Project Schedule
$1,500.00 M Base Schedule Start Date October 1, 2024
T 56943 M Base Schedule Finish Date September 30, 2044
$441.8 M . r
d 5250 | S2840M | $326AM | SITBTM " ‘Base Sf:hedule Eurat!on 27329 :n'::r:‘tth';s 30%
1,000.00 M b -+ - -+ — - - - -+ ~ 0 ]
$ Base w/ C: (80% C ) -> 311.9 Months
b Base Finish Date w/ Ci (80% Confid: ) -> 30, 2050
o
o 1 Ll 0 1 | | - i 1 1 Ll B
$500.00 M |Ero;ecf Description
EXCAVATING / DREDGING STAMP SAND FROM N. SHORELINE, M. SHORELINE, S. SHORELINE,
$0.00M [ TROUGH, AND DUNE. PLACEMENT IN UPLAND DISPOSAL AREA.
SAEEIM
-$500.00 M
Confidence Levels - Commge.ncy
OBase Estimate w/o Real Estate
TOP COST RISKS
. . 0 o] 0 0 g Risk Level Suggested Risk Reduction Measures
Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood . . =
PP ty P P Cost | Schedule (Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or Accept) |
14 Dredging Volumes/Quantities - | Change in quantities as more boring datais | Volumes are currently uncertain. Additional information will be needed (more borings). Thought generally to High High Further exploration can reduce this risk. This risk contains the possibility that quantities may be less than anticipated.
Quantification gathered. be a wash. Incoming sediment = outgoing. Because of the savings side of this risk, it does not show up as one of the major cost risks.
Target of cleanliness will also need to be -15MCY was dumped offshore (thought to be worst case) Max
obtained (how clean do we have to get this?) [ -9.3MCY likely - includes 1 overage.
-Best case - not too much better
-Volumes thought be (Small - purple 2.7MCY/yellow ):
-Quantities Vary +20%
-Scope may be adjusted to meet available funds.
2021DEC1
-Have changed opinion stated in earlier meetings based on new boring information.
-Refer to "Range of Dredging Volume" tab for the range of volumes for each dredging polygon.
59 Variation in Escalation Rates The escalation rates used to project costs The base estimate captures escalation in the TPCS which is based on CWCCIS indexes that is on average
from the current price level to the mid-point | about 2.63% per year.
of construction can vary.
HV: Assume 3 2% based on ENR indexe:
62 Variation in Bids / Bid Bids can vary and the Gov't can award a LV: Assume 5% decrease
Competition contract that is + 25% of the IGE without HV: Assume 10% increase.
orofit,
61 Indirect Cost Markups Every contractor has varying FOOH, HOOH, [ See detail sheet for variations in FOOH, HOOH, profit, & bond for both the prime and subcontractors.
profit, and bond rates. These assumptions
could vary depending on who wins the bid.
65 Productivity Variations Estimated production rates or number of The base estimate assumes a productivity factor of 95% in MII.
crews could vary which could impact cost LV: Assume 100%.
and/or schedule, WC: Assume 85%.
45 Coal Dock Jetty Maintenance It is anticipated that construction of the coal Frequency & quantities that this area needs dredged varies over each implementation schedule. Anticipated
Dredging dock jetty will cause sedimentation to occur |  quantity range from 50,000 CY to 150,000CY. Frequency of need anticipated at 1 YR to 5 YR. The base
in front of the jetty. Maintenance dredging estimate assumes:
will be needed to keep this area clear until the|
Stamp sand is cleared. Quantity and ALL - 100k CY every 3 years or 5 times
frequency of need is unknown. MED - 100k CY every 3 years or 4 times
SM - 100k CY every 3 years or 3 times
Lv
ALL - 50k CY every 5 years
MED - 50k CY every 5 years
SM - 50k CY every 5 years
ML
ALL - 100k CY every 3 years or 7 times
MED - 100k CY every 3 years or 5 times
SM - 100k CY every 3 years or 4 times
wc
ALL - 150k CY every year
MED - 150k CY everv vear
46 Beach Nourishment The estimated quantities are likely to vary '2021SEP: 400,000 cy of native sand placement for estimated amount removed during dredging.
resulting in cost variations.
2022MAR15: Updated analysis. Estimate 1M CY required for beach nourishment. LOW: 800,000 CY,
LIKELY = 1MCY, H: 1.4MCY Estimated range based on transects and assumptions made in estimating the|
original volume.
2000811004 L i
57 Equipment / Fuel Prices Fuel price fluctuations continue which could The base estimate assumes $4.50 for gas, $4.89 for OR diesel, and $5.39 for On-Road Diesel .
impact costs. Variation in equipment costs
(specifically specialty equipment) could vary LV: Assume costs from a year ago OR 5-year average = $3.202 for gas, $2.795 for OR diesel, and $3.295
as well for On-Road Diesel

TAB K-DASHBOARD TEMPLATE

Page 10of 4



Project: Stamp Sand Removal Overall Risk Level | Cost: | High | Schedule: | Medi |
Location: Gay, MI
Contingency on Base Estimate 80% Confidence Project Cost
Cost Contingency Base Estimate w/o Real Estate $1,051,902,083
. < < < < < < < < < B Estimate Contingency $378,684,750 36%
B 2 ] 3 8 2 8 R 2 8 2 Base Esti wi C (80% Confi )->  $1,430,586,833
$2,000.00 M
Contingency on Base Schedule 80% Confidence Project Schedule
$1,500.00 M 1 1 h Base Schedule Start Date October 1, 2024
T 56943 M Base Schedule Finish Date September 30, 2044
$178.8M o525 | S2B40M | SS2BAM | SITBTM | SML8M _ Base Schedule Eurat!on 27‘3.29:#:’::‘15 30%
$1,000.00 M == 7 T T I T T I T ] Base wi C (80%C )->  311.9 Months
b Base Finish Date w/ Ci (80% Confid: ) -> 30, 2050
o
o
$500.00M 1 - — o e [rofect Description
EXCAVATING / DREDGING STAMP SAND FROM N. SHORELINE, M. SHORELINE, S. SHORELINE,
[TROUGH, AND DUNE. PLACEMENT IN UPLAND DISPOSAL AREA.
s0.00Mm — 1 - — — e +— +— e .
-REESM
-$500.00 M
Confidence Levels - Commge.ncy
DOBase Estimate w/o Real Estate
64 Unknown Contract Modifications| Modifications exist on every project. Some | This risk items is primarily related to minor items of work & low risk items which could result in cost impacts. High Low
risk items capture varying in quantities which |  Risks related to the major scope items are factored into their respective risk items.
can turn into mods but there are also
unknown mads that are not on the radar
68 30-31 Account Costs & Duration| The design schedule could change and costs| The base estimate assumes 5% of for 30 tand 10% of construction for 31-account. High High

for PED (Planning, Engineering, & Design),
EDC (Engineering During Construction), and
CM (Construction Management) can vary
since they are currently calculated as a
percentage of construction.

These costs could vary.

TAB K-DASHBOARD TEMPLATE
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Project: Stamp Sand Removal Overall Risk Level | Cost: | High | Schedule: | i |
Location: Gay, MI
Cor y on Base E: 80% Confidence Project Cost
Cost Contingency Base Estimate w/o Real Estate $1,051,902,083
. < < < < < < < < < B Estimate Contingency $378,684,750 36%
S e ] 3 5 3 3 R 8 3 = Base w/ Contil (80% Confi ) -> $1,430,586,833
$2,000.00 M
Conti y on Base Schedule 80% Confidence Project Schedule
$1,500.00 M Base Schedule Start Date October 1, 2024
s $604.3 M Base Schedule Finish Date September 30, 2044
¢ s; sa2eam | S3787M | S4dl8M Base Schedule Duration 239.9 Months 30%
hedul i D i 72.0 Months
1,000.00 M — -+ 1 -+ - -+ — - - - -+ | -
$ Base w/ C: (80% C ) -> 311.9 Months
b Base Finish Date w/ Ci (80% Confid: ) -> 30, 2050
o
o 1 | i 0 1 | L i 1 1 | B
$500.00 M |Ero;ec! Description
EXCAVATING / DREDGING STAMP SAND FROM N. SHORELINE, M. SHORELINE, S. SHORELINE,
$0.00M [ TROUGH, AND DUNE. PLACEMENT IN UPLAND DISPOSAL AREA.
HesaM
-$500.00 M
Confidence Levels - Commge.ncy
OBase Estimate w/o Real Estate
TOP SCHEDULE RISKS
. . 0 o] 0 0 g Risk Level Suggested Risk Reduction Measures
Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood . . =
PP ty P P Cost | Schedule (Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or Accept) |
14 Dredging Volumes/Quantities - | Change in quantities as more boring datais | Volumes are currently uncertain. Additional information will be needed (more borings). Thought generally to High High Further exploration can reduce this risk. This risk contains the possibility that quantities may be less than anticipated.
Quantification gathered. be a wash. Incoming sediment = outgoing. Because of the savings side of this risk, it does not show up as one of the major cost risks.
Target of cleanliness will also need to be -15MCY was dumped offshore (thought to be worst case) Max
obtained (how clean do we have to get this?) | -9.3MCY likely - includes 1' overage.
-Best case - not too much better
-Volumes thought be (Small - purple 2.7MCY/yellow ):
-Quantities Vary +20%
-Scope may be adjusted to meet available funds.
2021DEC1
-Have changed opinion stated in earlier meetings based on new boring information.
-Refer to "Range of Dredging Volume" tab for the range of volumes for each dredging polygon.
65 Productivity Variations Estimated production rates or number of The base estimate assumes a productivity factor of 95% in MII.
crews could vary which could impact cost LV: Assume 100%.
and/or schedule. WC: Assume 859
67 Construction Schedule A P6 construction schedule has not yet been | The base schedule is not developed in scheduling software and could need additional time due to non-work
developed which factors in weather days, days for weather, holidays, etc. To be discussed with PM & CE when discussing acquisition strategy and
work calendars, holidays, winter shutdown funding.
periods, work window restrictions,
lead-t
activities, etc. which could impact cost or
ol
68 30-31 Account Costs & Duration| The design schedule could change and costs| The base estimate assumes 5% of for 30 t and 10% of for 31-account.
for PED (Planning, Engineering, & Design), | These costs could vary.
EDC (Engineering During Construction), and
CM (Construction Management) can vary
since they are currently calculated as a
percentage of construction.
4 Real Estate - Shore Disagreement among private/state on who “State of Ml believes this is under MI ownership - not private parties. Delays in real estate efforts can delay project up to two years. This is the primary schedule risk and focus should be placed|
Ownership/Legal Costs owns Stamp Sands and if compensation will *Main pile - county allegedly owns Stamp Sands here to both reduce costs due to delays as well as time increases.
need to occur. «Legal risk from private parties.
*Must compensate if taking land.
+State is contesting that this is not a natural accretion. Condemnation and compensation may need to occur.
*Schedule delay primarily.
“Would have to condemn sands and compensate.
+Estimate only contains real estate for upland parcel disposal area.
*SCHEDULE CONCERN MOSTLY.
*Impact Sched - LV 24mo., HV 36mo.
2022MAR21 - Increased costs - negligible for internal (USACE) labor increase during limbo. Assumed
additional escalation due to schedule delays. Maintenance dredging may also be needed due to schedule
delays.
13 Contractor Availability There may not be enough contractors in the *Higher bids - Estimated as such with Upper Peninsula factor. This risk will need to be accepted. This is a large effort and will occupy (a) contractor(s) for 20+ years.
area for this effort. +No bid very rarely occurs.
*Schedule delay could occur.
-Schedule Impact (Assuming Large Contractors @15+ Year duration) - LV: 4mo. ; HV: 12mo.
*Uncertainty bc of increased demand if Infrastructure Bill projects.
2022MAR21 - PDT assumption is that there is not a contractor shortage. A large project should be
competitive.

TAB K-DASHBOARD TEMPLATE
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Project: Stamp Sand Removal Overall Risk Level [ Cost: | High | Schedule: | Medi |
Location: Gay, MI
Contingency on Base Estimate 80% Confidence Project Cost
Cost Contingency Base Estimate w/o Real Estate $1,051,902,083
. < < < < < < < < < B Estimate Contingency $378,684,750 36%
s 2 ] 3 2 3 3 R 3 3 e Base Esti wi C (80% Confi ) > $1,430,586,833
$2,000.00 M
Contingency on Base Schedule 80% Confidence Project Schedule
$1,500.00 M 1 1 h Base Schedule Start Date October 1, 2024
T 56943 M Base Schedule Finish Date September 30, 2044
$178.8M s2525M | $2840M | $3264M | S37BTM $441.8 M n ‘Base Sf:hedule Eurat!on 27‘.’.29:#::;1: 30%
$1,000.00 M == T T T I T T I T ] Base wi C (80%C )->  311.9 Months
b Base Finish Date w/ Ci (80% Confid: ) -> 30, 2050
o
o
$500.00M 1— T I T T T T 1 T i roject Description
EXCAVATING / DREDGING STAMP SAND FROM N. SHORELINE, M. SHORELINE, S. SHORELINE,
[TROUGH, AND DUNE. PLACEMENT IN UPLAND DISPOSAL AREA.
s0.00Mm — 1 +— — — e +— +— e .
-REESM
-$500.00 M
Confidence Levels - Commge.ncy
DOBase Estimate w/o Real Estate
31 Upland Disposal Area May’ Excavation may be required prior to Design will be informed by some soil borings on the subject site. High Medium ‘Additional exploration and design in this area will allow team to better designate scope for this feature.

Require Importation of Fill

deposition.

Borings will be available prior to alternative selection. (Geotech, Matt & Civil Eng., Eric)

Cost - To be captured in alternatives analysis.
Schedule - To be captured in alternatives analysis.

1DEC2021 - Will have more info after Dec. 6
SELECTED TOP RECTANGLE ONLY
9DEC2021 - There will be excavation required...6 data points over 160 acres. Best/worst case for the range]
of amount to be excavated. To follow up with ERIC ....

2022MARS8- Sent email to Eric Malberg asking for range

2022MAR14 - Did not assume earth work is needed. Have 6 borings across the site....Eric Malberg to
provide a range of possible earth work needed.

2022MAR22 - Team meeting (MD, EM, Check, Casey, JU, S DeSomber, CE, Jay Parent - See Upland Tab)
Over 160 ac: 3 ft of fill more likely; 5 ft less likely; and up to 7 ft of fill.

Boring completed during dry season. SOM regulations require 4ft of distance between GW and liner. A
summer 2022 boring has GW table within 4 ft of surface once site is leveled (spreadsheet notes). Geotech
properties appear to be appropriate structural fill but only 6 samples over 160 acres. Uncertainty whether all
the soils are usable for structural fill.
2022AUG23 (JURIP)- ume can acauire

fill within an hr of project site for site arading.

TAB K-DASHBOARD TEMPLATE
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Stamp Sand Removal

Contingency on Base Estimate

80% Confidence Project Cost

October 2022 Base Estimate w/o Real Estate $1,051,902,083
Estimate Contingency $378,684,750 36%
Base Estimate w/ Contingency (80% Confidence) $1,430,586,833
Contingency on Base Schedule 80% Confi Project Schedule
Base Schedule Start Date October 1, 2024
Base Schedule Finish Date September 30, 2044
Base Schedule Duration 239.9 Months
Schedule Contingency Duration 72.0 Months 30%
Base Schedule w/ Contingency (80% Confid: ) 311.9 Months
Base Finish Date w/ Contingency (80% Confid ) p 30, 2050
- Cost Outputs Distribution and Sensitivity -
10,000 Trials Freguency View 9,982 Displayed Rk Corrataton view
S RIS Sensitivity: Cost Risk
0 PU 0.10 0. ?ﬂ

Probability

B0% — $368.350.821
50% = $243.234.353

$200,000,000 $400,000,000

’ 4
$600.000.000

Aousnbaig

0.30 0.40
Cost Risk: 14 - Dredging Volumes/Qu
antities - Quantification
Cost Risk: 59 - Variation in ]
Escalation Rates
Cost Risk: 62 - Variation in Bids
1 Bid Competit

Cost Risk: 61 - Indirect Cost

Markups

Cost Risk: 65 - Productivity
Variatior

Cost Risk: 45 - Coal Dock Jetty

Maintenance Dredging

Cost Risk: 46 - Beach |

Cost Risk: 57 - Equipment / Fuel

0.13

Cost Risk: 64 - Unknown Cantract
Modifications

Cost Risk: 68 - 30-31 Account
Costs & Duration

0.50 0.60 0.70 0.80

P = Certainty: | 100.00 % q =
- Schedule Outputs Distribution and Sensitivity -

Rank Correlation View

Schedule Risk

280
260
240
220

50% = 50.6 Months

0.00p

20.0 Months 40.0 Months 0.0 Months

0.0 Months

80.0 Months 100.0 Months

180
160

nbai

P = Certainty: |100.00 % 4=

Sensitivity: Schedule Risk

0.10 020 030

Schedule Risk: 14 - Dredging T T :

Volumes/Quantities - Quantification.
Schedule Risk: 65 - Prod

Variations

Schedule Risk: 67 - Construction
Schedule
Schedule Risk: 68 - 30-31 Account
Costs & Duration
Schedule Risk: 4 - Real Estate -
Shore Ownership/Legal Costs
Schedule Risk- 13 - Contractor
Availability
Schedule Risk: 31 - Upland

Disposal Area May Require Importati

TAB J-Sensitivity Charts
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Information N Certain__| Very Likely Likely | Possible Unlikely | Unrated
Probability of Occurrence
>90% |  70-90% 30-70% | 5-30% <5% | NA
Negligible Marginal Moderate Significant Critical
Cost & Schedule Impacts < $5,260,000 $5,260,000 to $10,519,500 $10,519,500 to $21,038,500 | $21,038,500 to $31,557,500 > $31,557,500
<2.50 MO 2.50 MO to 5.00 MO 5.00 MO to 7.25 MO 7.25 MO to 12.00 MO >12.00 MO
Negligible Marginal Moderate Significant Critical
Certain RELOOK AT BA O A
[ Not i din i 1 ion b a'game ch T, Risk Rating Very_ Likely Low Medium High
| Not a Risk. Likely Low Medium Medium
Possible Low Low Medium Medium
Unlikely Low Low Low Medium Medium
Stamp Sand Removal - Fea:
October 2022 ct Cost Project Schedule Other Information
G s & ® 08 © 06 R I
3 5 ) Feature/ - 5 _ = 3 2% ER- Correlation | Responsibility/ | Affected Project RIEK
REF elT| 5 Risk Type Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood S -0 S o 8sa Tsa = g Risk Quantification Discussions (Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or
wl|le|3 Measure 3 o % 5= OFE S5 & to Other(s) POC Component Accept)
= E [ E [ e n>2
1 X X | 14- Es(im.a(e and Schedule Common/General Estimate Uncertainties Variahon. in estimated quantities, indirect cost Separate risk items ha.ve been identified to address these individually in Very Likely Negligible v Very Likely Negligible Y N/A -Not N/A -Not Cost Engineering | N/A -Not Modeled Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Risks (ES) ) rates, etc. order to evaluate their impacts. Modeled Modeled
2 X | X 1 - Project & Program Common/General Project sponsor not identified If a sponsor is not identified, it could impact +Final ownership and O&M not clear at the moment. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Management (PM) when we receive funding and the funding +EPA and USACE will not be acquiring additional assets as a result of this
stream which could then impact the acquisition | project.
schedule and implementation strategy. +Permit applicant will be the project sponsor (typically). NIA -Not N/A -Not P "
q ietty's, di F f r - . -Nof -Nof roject
Impacts all jetty's, disposal areas, revetment wall, maintenance dredging. Likely Negligible Low Likely Negligible Low Modeled Modeled Management NJ/A -Not Modeled
2022AUG16
This is a "game-changer" risk which has been documented in the report as
a major assumption.
3 X | X | X |17 - Geotechnical / Geology Common/General Deposition of stamp sand onto *Modeling of future sand deposition not This is not currently included in the base estimate and could add anywhere See detail sheet.
(GG) previously cleaned areas currently modeled. between 5% to 10% of volume to the South Shoreline.
+Changes to terrain may cause deposition in
::ZZ;T°’E undesirable/previously cleancd Likely Marginal Medium Likely Negligible Low Uniform ":‘A’Q’Z'e';‘:; Geg‘:;g’r‘"ca‘ Project Cost
+Disturbed sand may become suspended and
moved to other locations (storms can move
large amounts of fine materials in short time)
4 X [ X | X |9-Lands and Damages Risk| Common/General Real Estate - Shore Disagreement among private/state on who +State of Ml believes this is under MI ownership - not private parties. Assume PED burn rate of $500k per year as real estate is sorted out. Delays in real estate efforts can delay project up to two years. This is the primary
Ownership/Legal Costs owns Stamp Sands and if compensation will +Main pile - county allegedly owns Stamp Sands schedule risk and focus should be placed here to both reduce costs due to delays as
need to occur. +Legal risk from private parties. well as time increases.
+Must compensate if taking land.
+State is contesting that this is not a natural accretion. Condemnation and
compensation may need to occur.
:3\7:33“;25:“?;:::;& sands and compensate. Possible Critical High Possible Critical High Uniform Uniform Real Estate P“giﬁ;dc\j?&
«Estimate only contains real estate for upland parcel disposal area.
+SCHEDULE CONCERN MOSTLY.
«Impact Sched - LV 24mo., HV 36mo.
2022MAR21 - Increased costs - negligible for internal (USACE) labor
increase during limbo. Assumed additional escalation due to schedule
delays. Maintenance dredging may also be needed due to schedule
5 X[ X|Xx 4 - External Risks (EX) Common/General Lawsuits to stop this project This would severely threaten the project. «This is a project stopping risk. Not considered/modeled because it will Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
effectively end/delay the project. N/A -Not N/A -Not Project
y el Unlikely Negligible Low Unlikely Negligible Low Modeled Modelod Management N/A -Not Modeled
2022AUG16 - No Undate
6 X | XX 1- Project & Program Common/General Noise Concerns Noise complaints and complaints regarding +Other projects received complaints from pump noise. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Management (PM) lake access will be received +Administrative headache more so than cost/schedule risk.
*Riparian access to the water - some residents will not be able to get to the|
Camps from 7/4 to labor day would prefer no water through a construction zone.
work in this window. *May restrict schedule to daylight hours only, 5 days a week.
*Work in certain areas/placement area selection will impact number of
complaints.
Efficient work thought to be able to complete in
HV REVISIT AT A LATER DATE - once have a construction schedule - N/A -Not N/A -Not Project
Construction schedule - not specific enough Uniikely Negligible (s Uniikely Negligile (e Modeled Modeled Management | /A -Not Modeled
2022MAR14 - First year of dredging, work will occur in front of home
owners living along the South Shoreline. After first year, the shore will be
free of Stamp Sands so these residents will be happy. Residents living
along the haul road connecting the CDJ to Upland Placement Site will be
unhappy during 20+ year construction period and then during the O&M
dredging period which may be between 30 to greater than 100 years,
depending on the dredging scale.
2022MAR21 - Schedule and cost - low impact. Bc above note and offering|
7 X | X|X 1 - Project & Program Common/General Constrained Funding Stream / +Sept. 7, 2021 Assumption: $30-%60M/year 2021SEP07 Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Management (PM) Sponsor funding level +Draft cost estimate assumes efficient implementation of the solution.
+Schedule/productivity constraints will increase costs.
*FORMER: Jul 2021 Assumption: $10M / yr. +Multiple Mob/Demob cycles are likely to be needed.
sLikelihood of funding change very small - more of a reality moving
forward.
+Impacts$ - Mob Cycles for 15 years.
«Impact Schedule - schedule slip of 15 years N/A -Not N/A -Not Project
-Assumption as of 3/23/2022 is that we will be funded in a way to make Uniikely Negligible Loy Unikely Negligile (e Modeled Modeled Management | /A -Not Modeled
this a =20 year project.
2022AUG16 - Funding assumption provided/approved by GLNPO
Administrator.
2022SEP08 - Funding is assumed to be $150M per year. Sponsor is yet
to be identified. Funding cannot average less than $57.5M per year in
8 X[ X| X 1 - Project & Program Common/General Long Duration Project JUL2021 NOTES BASED ON $10M/YR: +This is game changing risk. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Management (PM) ~Money match may no longer be priority. «Escalation...
+Escalation is difficult to accurately forecast. «Original assumption: $10M/yr.
+Changing shoreline/water levels, agreements,
leases could end. 2021SEP08
*Regulatory standards could change. +$30-$60M/yr. funding level Unlikely Negligible Low Unlikely Negligible Low N/A -Not N/A -Not Project N/A -Not Modeled
+Changing political climate -Removed as a risk bc project duration much shorter within increased Modeled Modeled Management
+Appetite to save the reef may dwindle - reef funding level.
may die by default
2022AUG16 - Project scope has changed. No longer relevant. Efficient
funding is assumed. Any risk is captured in REF 7.
9 X | X[ X 1 - Project & Program Common/General Adequate Personnel Resources | +Tribe/USACE believes there will be adequate | <Assumed low risk. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Management (PM) personnel to work on this project. «This is a high priority project to all parties mentioned.
*MI is and may continue to experience future LLH = Very Likely
shortages in personnel. Impact $ = Cost to schedule
«Acquire real estate, move drain fields Impact schedule = If Ml is sponsor this is a large risk. If not, not as big of Uniikely Negligible G Unlikely Negligible ey N/A -Not N/A -Not Project N/A -Not Modeled
«Current assumption is that state of Ml is likely | risk. LV 0; HV 12 mo. Modeled Modeled Management
sponsor. 2022MAR21 - NEGLIGABLE COST BC ASSUME DELAY IS PRIOR TO
CONSTRUCTION.
2022AUG23 - Adequate PDT resources are assumed to be available.
10 X | XX 4 - External Risks (EX) Dredging - General Weather Events During Dredging season is short (5-6 Months). Schedule will be of longer duration. Long/hard winter will cause the Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Dredging schedule to slip. Material above the water line (above 605) can be moved
year-round. Desire is to remove material at and below water line
simultaneously. Unlikely Negligible Low Unlikely Negligible Low ’\NAQ;T:; :‘A’o:‘e’;‘:; Cost Engineering | N/A -Not Modeled
+Certain event. Should be estimated as such.
Possible that storm could introduce material back in to cleaned area.
1" X | X | X | 17 - Geotechnical / Geology Dredging - General Dynamic Excavation Area Sediment can be transported back into *Risk is captured in REF 3; project unintended impacts - deposition of N/A -N Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
" " " -Not N/A -Not Geotechnical
s peE previously excavated area and other areas. stamp sand onto previously cleaned areas. Unlikely Negligible Low Unlikely Negligible Low Modeled Modeled Design N/A -Not Modeled
ame a
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Not a Risk.

Stamp Sand Removal - Fea

October 2022

Information,

Certain I Very Likely Likely I Possible Unlikely I Unrated
Probability of Occurrence
> 90% 70-90% 30-70% | 5-30% <5% | NA
Negligible Marginal Moderate Significant Critical
Cost & Schedule Impacts < $5,260,000 $5,260,000 to $10,519,500 $10,519,500 to $21,038,500 | $21,038,500 to $31,557,500 > $31,557,500
<2.50 MO 2.50 MO to 5.00 MO 5.00 MO to 7.25 MO 7.25 MO to 12.00 MO >12.00 MO

Risk Rating

Certain
Very Likely

Negligible

Marginal

Likely

Medium Medium

Moderate
RELOOK AT BASIS OF ESTIMATE
| Hioh |

Possible

Medium

Significant

Critical

Medium

Unlikely

Low

Medium Medium

Project Schedule

Other Information

REF

Small
Medium
Large

Risk Type

Feature/
Measure

Risk/Opportunity Event

Risk Event Description

PDT Discussions on Impact and Likelihood

Impact (C)

Risk Level
()
Likelihood
(S)

Impact (S)
Risk Level
(S)

Cost
Variance
Distribution
Schedule
Variance
Distribution

Correlation

Responsibility/
to Other(s) POC

Affected Project
Component

Risk Quantification Discussions

gt Risk R ion M
(Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or
Accept)

N
x
x
x

17 - Geotechnical / Geology
(G6)

Dredging - General

Water Contamination During
Excavation

Not a Risk.

Water is contaminated during excavation.

Material already moving due to waves/wind. Excavation should only help -
not hurt. Not a risk.

*PENDING as of Sept. 2021: Jay Parent has discussed contamination
during excavation with the state. Waiting for written documentation to
confirm the state's position.

*Environmental Impacts: Is the Act of dredging going to create a greater
risk than leaving the material in place?

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

4 - External Risks (EX)

Dredging - General

Contractor Availability

There may not be enough contractors in the
area for this effort.

+Higher bids - Estimated as such with Upper Peninsula factor.

+No bid very rarely occurs.

+Schedule delay could occur.

+Schedule Impact (Assuming Large Contractors @15+ Year duration) - LV:|
4mo. ; HV: 12mo.

*Uncertainty bc of increased demand if Infrastructure Bill projects.
2022MAR21 - PDT assumption is that there is not a contractor shortage.
A large project should be competitive.

Assume a 4-12 MO schedule impact over a 15+ implementation schedule.

Possible

Negligible

Possible

Critical

N/A -Not

Modeled Uniform

Contracting

Project Schedule

Assume addutional PED for time-related cost impacts.

This risk will need to be accepted. This is a large effort and will occupy (a) contractor(s)
for 20+ years.

17 - Geotechnical / Geology
(G6G)

Dredging - General

Dredging Volumes/Quantities -
Quantification

Change in quantities as more boring data is
gathered.

Target of cleanliness will also need to be
obtained (how clean do we have to get this?)

Volumes are currently uncertain. Additional information will be needed
(more borings). Thought generally to be a wash. Incoming sediment =
outgoing.

-15MCY was dumped offshore (thought to be worst case) Max
-9.3MCY likely - includes 1' overage.

-Best case - not too much better

-Volumes thought be (Small - purple 2.7MCY/yellow ):
-Quantities Vary +20%

-Scope may be adjusted to meet available funds.

2021DEC1

-Have changed opinion stated in earlier meetings based on new boring
information.

-Refer to "Range of Dredging Volume" tab for the range of volumes for
each dredging polygon.

Likely

Critical

17 - Geotechnical / Geology

Dredging - General

Dredging Volumes/Quantities -
New Sand in the area

Same as REF 3.

How much sand will be in the area

After dredging
+After Demob
In hety

Quantities Vary 0%-20%

Already captured in REF 3.

Unlikely

Negligible

Likely

Unlikely

Critical

Triangular (LV, | Triangular (LV,
ML, 85%) ML, 85%)

Geotechnical
Design

Project Cost &
Schedule

Assume additional EDC + CM + MM costs for time-related cost impacts.

Further exploration can reduce this risk. This risk contains the possibility that quantities
may be less than anticipated. Because of the savings side of this risk, it does not show
up as one of the major cost risks.

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

Geotechnical
Design

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

14 - Estimate and Schedule
Risks (ES)

Dredging - General

Winter Work
(Opportunity)

Winter work is more advantageous for haul (no

+Current estimate does not have this level of detail.
*Revised sct will include additional consideration for winter

special tires needed). Land based )
can occur during winter months. Roads are
less sloppy, so trucks obtain better fuel
economy.

work.

*2022MAR14 - Do not have specific construction schedules to identify
winter work durations/activities.

*2022MAR21 - No anticipated cost saving. Bc have to plow/uncover
during winter and unable to quantify whether a savings.

Unlikely

Negligible

Unlikely

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

Cost Engineering

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

17 - Geotechnical / Geology
(G6)

Small Dredging - South
Shoreline (purple) + Trough
(yellow)

Small Dredging Area is
Populated

This area is populated. Noise, public
complaints, and real estate debates will occur
most likely in this area.

Previous job has had complaints and had
trucking in the winter months.

Working restrictions have not been defined.
24/7 working, seasons in which work cannot
occur, working hours per day, working days
per week.

Cost Increases -
Likelihood - not likely (2022MAR14 Casey)

+Schedule Delays -

Likelihood - not likely (2022MAR14 Casey)

Assuming efficient production (2.7MCY in total with 1MCY in populated
region)

- Not quantifiable at the moment until assumed construction
schedules are completed.

Social Impact
Dredging in water in this area will likely result in the loss of lake access for
an entire year.

Bid project to start in Sept. and get work completed in this area by next
summer. Marine plant is the critical path to this segment.

March 8, 2022

Duration of work: Shoreline: assume 2 yrs. dredging + 2 yrs. beach
nourishment

Trough: 2 yrs.

2n22A1I048 L o0 i ting  B00/ nrimarih bout

Likely

Negligible

Likely

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

Geotechnical
Design

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

21 - Environmental &
Cultural/Historical Resources

17 - Geotechnical / Geology
(G6)

South Shoreline (purple) +
Trough (yellow)

Middle (green) Shoreline

Historical Structures - Coal Dock

Dynamic Excavation Area

Same at #3.

Historical coal dock will be encountered.

Because Certain: Included in the cost
estimate instead of the contingency.

This area is the most changing.

+Structures are known to be in the area.
+Should be built into schedule bc certain.
“Will dainty dredging occur around this structure or will it be removed and
later replaced?

+Ask how this dock will be dealt with (Kurtis - project partnership
agreement will hopefully define what has to happen).

+Need to ask Jay Parent about production reduction working around this
previously.

2022AUG16 - Coordinated with ILRE archeologist. Need to pre-coordinate

Unlikely

w MI SHPO. Can impact the Coal Dock with appropriate documentation.

«This area could have large quantity fluctuations.

+Least predictable area.

+Would require excavation to occur in accelerated fashion.

+Assumed to be covered in changing quantities risk item (Same #3,
Project unintended impacts - deposition of stamp sand onto cleaned

Unlikely

Negligible

Negligible

Unlikely

Unlikely

Negligible

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

N/A -Not
Modeled

N/A -Not
Modeled

Environmental
Compliance

Geotechnical
Design

N/A -Not Modeled

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

Low risk item therefore no risk reduction measures identified.

TAB H-Risk Register-Model
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Not considered in con

ncy evaluation because a ‘game changer'

Information,

Certain I Very Likely Likely I Possible Unlikely I Unrated
Probability of Occurrence
>90% |  70-90% 30-70% | 5-30% <5% | NA
Negligible Marginal Moderate Significant Critical
Cost & Schedule Impacts < $5,260,000 $5,260,000 to $10,519,500 $10,519,500 to $21,038,500 | $21,038,500 to $31,557,500 > $31,557,500
<2.50 MO 2.50 MO to 5.00 MO 5.00 MO to 7.25 MO 7.25 MO to 12.00 MO >12.00 MO

Risk Rating

Certain
Very Likely

Negligible

Marginal Moderate

RELOOK AT BASIS OF ESTIMATE
T Hiah |

Significant Critical

Likely Low Medium Medium
Possible Low Low Medium Medium
Unlikely Low Low Low | Medium Medium
Stamp Sand Removal - Feas
October 2022 Project Cost Project Schedule Other Information
° = = ° = = a3 =
=|g|o g @ 2 S 3 2 8 282 Risk Reduction M\
w |2 . Feature/ N . N N n . o 2~ ~ s by — B E3 3 €3 | correlation | R nsibill Affected Project n A q A A A g A o
REF g T g Risk Type Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood =0 E 3 [©) =X ] 3 ) 853 Ts2 esconsiblity] 4 Risk Quantification Discussions (Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or
wl|l2|S Measure El S w5 El a el OFE 5688 to Other(s) POC Component
= = £ = = £ [ S2 B Accept)
pr} = [3 3 = [4 a n =2
21 X |9 -Lands and Damages Risk| North Shoreline Dredging County Owns this pile +County believes they own red area. Litigation issues may occur. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
(RE) (red) Historic risk here. Concrete flume is laying on the pile that a historical
structure will be disturbed. This is certain and should be incorporated into
plan if this is chosen. ; ' ; N/A -Not N/A -Not r
“No additional risks foreseen in this area. Unlikely Negligible Low Unlikely Negligible Low Modeled Modeled Real Estate N/A -Not Modeled
2022AUG16 - coordination with LRE archeologist. Will coordinate with MI
on . i ot il e
22 X 21 - Environmental & North Shoreline Dredging Historical Mining Structures Historical mining structures may be <Historical structures may be encountered in red area. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Cultural/Historical Resources (red) encountered in the area as work progresses. +Construction may need to stop while cultural goes out to document and
CONFIRM W CURTIS when possibly protect historical areas.
working on construction +See 17, Historical Structures - Coal Dock.
schedule. *Level of effort if the concrete flume has to be demo'd - cross-section: NIA-N NIA-N Emi )
6ftx6ftxgin, length - 600 ft. Unlikely Negligible Low Unlikely Negligible Low -Not Not nvironmental |\ x Nt Modeled
_revetment - bury on site Modeled Modeled Compliance
- upland placement site - can include this rubble inside
*Don't believe there is a schedule delay and minimal cost impacts.
2022AUG16 - coordination with LRE archeologist. Will coordinate with MI

27 X | X|X 21 - Environmental & Upland Placing Area - Wetland Wetlands covered up by dredged sands “Will likely require wetland mitigation (6: Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Cultural/Historical Resources Rectangle +Area under threat of development (easement so that this deposit area
(EC) cannot later be developed).
+Area believed to be owned by a logging company.
«For alt. analysis - cost will be included in the estimate. Uncertainty occurs X
from lack of detailed report in the area. Unlikely Negligible Low Unlikely Negligible Low N/A -Not N/A Not Environmental | s Not Modeled
2022MAR21 - Wetland mitigation is a low cost feature of the project. @ Modeled Modeled Compliance
1% of the total project cost. So any experienced deviation from estimated
cost of wetland mitigation will be small.
2022AUG16- No update. Current construction cost ~$1.2M: therefore,
28 X | X | X | 17 - Geotechnical / Geology Upland Placing Area - Haul Route on railroad path *Haul route is snow mobile trail. Work will +Schedule - If railroad alignment / usage cannot be utilized, alternative Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
(GG) Rectangle need to be done to reroute trail. routes could be chosen. Choosing new alignment will impact
+Railroad exists on planned haul road. Months | environmental assessments.
of research to establish original ownership. *RR ROW may not be wide enough for two-way traffic. If so, then will
*If Federal government obtains ownership, require adjacent property owners. Casey sent info to RE and others. } i X N/A -Not N/A -Not Geotechnical
longer duration. If the tribes/SOM obtain Schedule Impact = 12 mo. - 36 mo. schedule delay Unlikely Negligible Low Unlikely Negligible Low Modeled Modeled Design N/A -Not Modeled
ownership, then shorter duration.
2022MAR14 - RE Plan to include 100ft Rail ROW.
2022MAR21-RE plan includes sufficient room for road.
2022AUG16- 100ft RE ROW, and road is max 50 foot wide. Not
29 X[ X|X 21 - Environmental & Upland Placing Area - Dripping Trucks +Possibly concerned with environmental +Thought to be a smaller threat considering the amounts of water in Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Cultural/Historical Resources Rectangle contamination. question for reasons listed. Unlikely/Negligible
*MI uses sand already for winter road care.
+Sand better than salt for water quality. 2022AUG16 - Project includes construction roads to allow high traffic and
Off-road trucks. Off-road trucks have a solid construction dump container Unlikely Negligible o Unlikely Negligible Lars N/A -Not N/A -Not Environmental N/A -Not Modeled
with no hatches or gates to open/close. Therefore minimal leakage. Due Modeled Modeled Compliance
to the porosity of the material, water would drain quickly. Water-plant
dredged material assumed the stamp sands was stacked on a flat bed
barge with walls, which would allow the stamp sands to dewater prior to
30 X | X|X 4 - External Risks (EX) Upland Placing Area - Both | Lawsuit to stop the usage of this [ A lawsuit could bring the project to a halt. *Known unknown. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Rectangles deposit area. +Local area appreciative to historical mining.
eacellmpes: N/A -Not N/A -Not Project
i i ; ' ) -Nof -Nof roje
Coal dock jetty area will have truck traffic. Unlikely Negligible Low Unlikely Negligible Low Modeled Modeled Management | /A -Not Modeled
Schedule Delay: Game changing event. Not quantified since this would
alter project delivery in a complete manner.

TAB H-Risk Register-Model
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Information,

Certain I Very Likely Likely I Possible Unlikely I Unrated
Probability of Occurrence
>90% |  70-90% 30-70% | 5-30% <5% | NA
Negligible Marginal Moderate Significant Critical
Cost & Schedule Impacts < $5,260,000 $5,260,000 to $10,519,500 $10,519,500 to $21,038,500 | $21,038,500 to $31,557,500 > $31,557,500
<2.50 MO 2.50 MO to 5.00 MO 5.00 MO to 7.25 MO 7.25 MO to 12.00 MO >12.00 MO

Negligible

Certain

Marginal Moderate

RELOOK AT BASIS OF ESTIMATE
——

Significant Critical

Not considered in con ncy evaluation because a ‘game changer’ Ri Very Likely
isk Rating
Likely Low Medium Medium
Possible Low Low Medium Medium
Unlikely Low Low Low | Medium Medium
Stamp Sand Removal - Feas
October 2022 Project Cost Project Schedule Other Information
— = . = < =
HEHE 3 e $ 3 e s .82 | 382 ) ) g Risk Reduction M
REF g % g Risk Type eatiel Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood £C E 3 ) £0 E 3 D 8 E ,E k4 -3 Correlation [SREURIRIR Affected Project Risk Quantification Discussions (Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or
[ Measure i S x = El a x = OE%E £S5 E to Other(s) POC Component
ols|- = £ ] = £ 8 S SSw Accept)
= E © = £ @ a a
31 X | X | X | 17 - Geotechnical / Geology [ Upland Disposal Area - Upland Disposal Area May Excavation may be required prior to Design will be informed by some soil borings on the subject site. Assume additional EDC + CM + MM costs for time-related cost impacts. Additional exploration and design in this area will allow team to better designate scope
(GG) Import Fill Needed Require Importation of Fill deposition. for this feature.
Borings will be available prior to alternative selection. (Geotech, Matt &
Civil Eng., Eric)
Cost - To be captured in alternatives analysis.
Schedule - To be captured in alternatives analysis.
1DEC2021 - Will have more info after Dec. 6.
SELECTED TOP RECTANGLE ONLY
9DEC2021 - There will be excavation required...6 data points over 160
acres. Best/worst case for the range of amount to be excavated. To . .
follow up with ERIC ... Possible Critcal Possible | Moderate | Medium Uniform Uniform Geotechnical | - Project Cost &
2022MARS- Sent email to Eric Malberg asking for range Design Schedule
2022MAR14 - Did not assume earth work is needed. Have 6 borings
across the site....Eric Malberg to provide a range of possible earth work
needed.
2022MAR22 - Team meeting (MD, EM, Check, Casey, JU, S
DeSomber, CE, Jay Parent - See Upland Tab)
Over 160 ac: 3 ft of fill more likely; 5 ft less likely; and up to 7 ft of fill.
Boring completed during dry season. SOM regulations require 4ft of
distance between GW and liner. A summer 2022 boring has GW table
within 4 ft of surface once site is leveled (spreadsheet notes). Geotech
properties appear to be appropriate structural fill but only 6 samples over
160 acres. Uncertainty whether all the soils are usable for structural fill.

21 - Environmental &
Cultural/Historical Resources

Upland Placement Area -
Both Rectangles

Historical sites

in areas may uncover

historic elements.
*Delays and redesign are possible impacts.

LLH - Evelyn (2021AUG2 em) and Esteban (2021JUL29 em) estimated
as unlikely.

Cost - marginal at worst

Schedule - no

Any known historical sites besides mining operation in the area? None
Low Risk.

ananAncas

Unlikely Negligible

Unlikely

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

Environmental
Compliance

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

18 - Hydraulics / Hydrology
(HH)

Coal Dock Jetty Length

No H&H with project condition
Modeling conducted

Length and orientation may change with H&H
modeling.

<Will impact fish movements and natural sediment.
+Planned to be removed (in cost). Removal TBD at a later date.

+At recommended plan -

LLH of change = Likely

Cost Impact thought to be negligible

Schedule Impact of change thought to be negligible.

2022MAR22 - Meeting between CE, EHayter and JP. See CDJ Tab. May
extend 300 ft.

2022AUG25 - See Tab CDJ. Current assumption is 2,150 ft long.
Construction method assumed all 50 ft piles; however, the nearshore

Possible Marginal

Possible

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

Hydrology/Hydrauli
c Design

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

19 - Structural (SD)

Coal Dock Jetty

Rock Fill Material May Be Less
Expensive (opportunity)

Due to the volume of rock fill needed for this
project, variation in costs could drastically alter
the total project costs.

«Estimate has conservative sourcing.
+Rock within the jetty will be smaller in size compared to the revetment.
The outside rock will be comparable to revetment.

2022MAR21 - As project matures, we will revisit this. Looking at cost
busts. JU selected an available quarry.

2022AUG16 - Stone would come from established commercial quarries.
Most being in Duluth MI. Cost estimate updated to include this conservative

Unlikely Negligible

Unlikely

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

Structural Design

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

TAB H-Risk Register-Model

19 - Structural (SD)

Coal Dock Jetty

Sheet Pile Placement Difficulties

Lack of a passive wedge is a concern.
+Additional engineering will be required. More
bracing internal to the structure and artificial
overburden would be required.

sLack of a passive wedge is a concern.
+Additional engineering will be required. More bracing internal to the
structure and artificial overburden would be required.

+Intent is to be conservative in design providing a worst case scenario at
alternative selection. This becomes an opportunity.

2022MAR15 - See attached note.

2022AUG16 - NOT relevant. Current design assumes cored soldier piles.

Unlikely Negligible

Unlikely

Negligible

N/A -Not
Modeled

N/A -Not
Modeled

Structural Design

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.
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Information,

Certain I Very Likely Likely I Possible Unlikely I Unrated
Probability of Occurrence
>90% |  70-90% 30-70% | 5-30% <5% | NA
Negligible Marginal Moderate Significant Critical
Cost & Schedule Impacts < $5,260,000 $5,260,000 to $10,519,500 $10,519,500 to $21,038,500 | $21,038,500 to $31,557,500 > $31,557,500
<2.50 MO 2.50 MO to 5.00 MO 5.00 MO to 7.25 MO 7.25 MO to 12.00 MO >12.00 MO

Negligible

Marginal Moderate

Significant Critical

Certain RELOOK AT BASIS OF ESTIMATE
— — — — — T = — | High |
Not in 1 a'game Risk Rating Very Likely
Not a Risk. Likely Low Medium Medium
Possible Low Low Medium
Unlikely Low Low Low Medium Medium
Stamp Sand Removal - Feas
October 2022 Project Cost Project Schedule Other Information
_lel. Feature 3 g 3 3 @ T 88 | 298 d Risk Reduction M
= = = L. ~ - Q. b i j . I . . . = n s
REF E 5 g Risk Type eature! Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood =0 .r,’ - e =) S “ o 253 $83 Correlation |[ESSEQUEEI Affected Project Risk Quantification Discussions (Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or
HHEE Measure S 8 % K] S = oF ﬁ 5 % to Other(s) POC Component Accept)
= 3 E © 3 E 2 g 8> 2 -

4

13 - Construction (CO)

Water Treatment -
Construction

Current Sand Dewatering
Assumptions

«Currently assuming that dewatering occurs
by piling sand on the beach and allowing
drainage/drying. (Confirmed)

«If Ml says this is unacceptable - additional
water treatment would be needed.
*Previous projects already dewater on the
beach. MI reconsidering since this is a large
scale project.

1DEC2021 Update

Confirmed - Dewatering on the beach is
acceptable.

Identifying dilution as water treatment method
for mechanical dredging based on Summer
2021 sampling effort.

+Not thought to be a major risk at the moment considering that previous
jobs already use the methodology.

+Thought to be a smaller threat considering the amounts of water in
question for reasons listed.

+Unlikely/Negligible
Jay Parent et al. will hold meeting to provide answer prior to alternative
selection.

1DEC2021
Jay Parent verbally notified team that this method acceptable. Waiting for
written documentation of this assumption. Team to assume this method is
acceptable.

Cost - Estimate to be adjusted when answer is obtained.

2022MAR21- Water treatment is not a large cost driver. Deviation from
estimate would not dramatically impact total project cost.

2022AUG16 - This feature is a low cost feature. Also, have sampling and

Unlikely Negligible

Low Unlikely

Negligible Low

N/A -Not
Modeled

N/A -Not
Modeled

Construction

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

42

13 - Construction (CO)

Water Treatment -
Construction

Water Treatment Methodology

*Not sure what impacts of mechanical
dredging.

*Not sure of existing water quality.

*Not sure of methodology to treat water.
*Not sure of discharge limits.

an evnert tn infarm the d
«Estimate utilizes water treatment from waste water municipal plant.

+Best guess at this point -
+Cost Engineer Julie to talk with industry to provide some cost information
on this feature.

Estimate to be updated with better cost data

1DEC2021 - Low Risk

Summer 2021 sampling of water from mechanical excavation informed
that dilution for leachate generated during mechanical dredging would be
acceptable.

2022MAR14 - Checking w/ JU re: pipeline cost.
2022MAR21 - Total project cost now includes pipeline costs. Low risk.

2022AUG16- Cost estimate has been updated to include an existing
desian of a pump station with adeauate capacitv.

Likely Negligible

Low Likely

Negligible Low

N/A -Not
Modeled

N/A -Not
Modeled

Construction

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

43

13 - Construction (CO)

Water Treatment -
Construction

Construction Dewatering
Pad/Containment

~Construct dewatering area.

+Containment/pad not in current cost estimate.

+Cost is small in comparison to project costs.

+Not thought to be needed at this point since it is like on like material.
FUTURE DUE OUT: NEED TO CONDUCT SOME RESEARCH TO
BRACKET WATER TREATMENT EFFORT.

Related to above State of MI's Jay Parent et al. will hold meeting to
provide answer prior to alternative selection. Tabled until this is
obtained.

***{DEC2021 Based on State of MI's Jay Parent's, a member of the PDT,
verbal communication, team is assuming that dewatering on beach is
acceptable and therefore no dewatering pad and capture system required.
INCLUDE THIS IN THE REPORT THAT COST BASED ON THIS
ASSUMPTION.

Unlikely Negligible

Low Unlikely

Negligible Low

N/A -Not
Modeled

N/A -Not
Modeled

Construction

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

x

8 - Hydraulics / Hydrology (HH

Beach Nourishment
because of Coal Dock Jetty|

H&H Modeling of Tobacco River

H&H modeling could affect beach
nourishment.

H&H modeling indicated the Tobacco River was not a substantial source of
sand nourishment for beach.....No Risk.

2022AUG16 - A detailed analysis estimating the volume of beach
nourishment is found in the Planning document. H&H guided the analysis.

Unlikely Negligible

Low Unlikely

Negligible Low

N/A -Not
Modeled

N/A -Not
Modeled

Hydrology/Hydrauli
¢ Design

N/A -Not Modeled

Low risk item therefore no quantification is needed.

Low risk item therefore no risk reduction measures identified.

45

x

17 - Geotechnical / Geology

Coal Dock Jetty
Maintenance Dredging
Magnitude and Frequency

Coal Dock Jetty Maintenance
Dredging

It is anticipated that construction of the coal
dock jetty will cause sedimentation to occur in
front of the jetty. Maintenance dredging will be
needed to keep this area clear until the Stamp
sand is cleared. Quantity and frequency of
need is unknown.

Frequency & quantities that this area needs dredged varies over each
implementation schedule. Anticipated quantity range from 50,000 CY to
150,000CY. Frequency of need anticipated at 1 YR to 5 YR. The base
estimate assumes:

ALL - 100k CY every 3 years or 5 times
MED - 100k CY every 3 years or 4 times
SM - 100k CY every 3 years or 3 times

Lv

ALL - 50k CY every 5 years
MED - 50k CY every 5 years
SM - 50k CY every 5 years

ML

ALL - 100k CY every 3 years or 7 times
MED - 100k CY every 3 years or 5 times
SM - 100k CY every 3 years or 4 times

wc
ALL - 150k CY every year

Very Likely Critical

46

x

17 - Geotechnical / Geology
(G6)

TAB H-Risk Register-Model

Beach Nourishment
because of dredging

Beach Nourishment

The estimated quantities are likely to vary
resulting in cost variations.

acn dE0L
2021SEP: 400,000 cy of native sand placement for estimated amount
removed during dredging.

2022MAR15: Updated analysis. Estimate 1M CY required for beach
nourishment. LOW: 800,000 CY, LIKELY = 1MCY, H: 1.4MCY
Estimated range based on transects and assumptions made in estimating
the original volume.

Likely Critical

Very Likely

Negligible Low

N/A -Not

Triangular Modeled

Geotechnical
Design

Project Cost

See detail sheet.

Accept/Mitigate. PDT will further evaluate the frequency and amount of dredging will be

needed.

Likely

Negligible Low

N/A -Not

Uniform Modeled

Geotechnical
Design

Project Cost

See detail sheet.

Accept/Mitigate. PDT will further evaluate the amount of material that will be needed.

Page 5 of 6



Information,

Certain I Very Likely Likely I Possible Unlikely I Unrated
Probability of Occurrence
>90% |  70-90% 30-70% | 5-30% <5% | NA
Negligible Marginal Moderate Significant Critical
Cost & Schedule Impacts < $5,260,000 $5,260,000 to $10,519,500 $10,519,500 to $21,038,500 | $21,038,500 to $31,557,500 > $31,557,500
<2.50 MO 2.50 MO to 5.00 MO 5.00 MO to 7.25 MO 7.25 MO to 12.00 MO >12.00 MO

Negligible

Marginal Moderate

Significant Critical

Certain RELOOK AT BASIS OF ESTIMATE
T 37 o h 0 ™ v | Hioh |
[ Not in T a 'game Risk Rating | Very Likely
| Not a Risk. Likely Low Medium Medium
Possible Low Low Medium
Unlikely Low Low Low Medium Medium
Stamp Sand Removal - Fea
October 2022 Project Cost Project Schedule Other Information
c ] 3 @ 3 @ § 29§ R ]
] E 5 Feature/ by 3 s 5 3 % ES 2 2% | correlation | R nsibility/ | Affected Project g RISk
q q R A N A A - P —~ P 5 —_ q Tt A A A A o
REF g T 2 Risk Type Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood ] 240 =0 ] -0 853 Ts2 =sconsiblity 4 Risk Quantification Discussions (Avoid, Escalate, Exploit, Transfer/Share, Mitigate/Enhance, or
aolelS Measure S £ e I 5= (3= SEE to Other(s) POC Component Accept)
2 2 = = > 2 > 2
E [ 3 E [ a »>2
47 X | X|X 36 - Operation & O&M - Water Treatment Unknown Water Treatment Type of treatment and duration needed can +Dependent upon final recommended plan selected and the duration to Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Maintenance (O&M) Volumes vary which could impact costs. implement the recommended plan.
<Longer (time) containment cell is left open, the greater the volume of
water that will need to be treated due to precipitation.
2022MAR11
- Have not received a from Ml re: this Based on ; ; . N/A -Not N/A -Not Project
latest sampling results, water treatment is now assumed to be dilution. Likely Negligible Low Likely Negligible Low Modeled Modeled Management NIA -Not Modeled
Dilution is much less expensive that the former assumed treatment
process. Even if drainage is not allowed on the beach or the containment
cells remain open because project duration is extended, the annual cost is
not extremely large.
- Likely volumes are off. But Impact is negligible bc only dilution.
2022AUG23 (JU&JP) - Edits from ATR did not impact unit cost of

TAB H-Risk Register-Model

54 X | X|X 36 - Operation & O&M - Dredging and Sediment Transport uncontrolled | +Nature controls how much material may come| +Dependent upon final recommended plan selected. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Maintenance (O&M) Monitoring to area. +Sediment transport modeling.
*Uncertainty in both timing and total amounts. 2022MAR11-Sediment transport modeling was completed for the without
*Need to monitor to know when dredging is project condition prior to MI pushing back the original pile so no cliff is
needed. remaining along the shoreline. No Coal Dock Jetty. The sediment NJ/A -Not N/A -Not Project
transport rates that informed the frequency of dredging were based on Unlikely Negligible Low Unlikely Negligible Low I d- ) C; M d- ) Z M roje t N/A -Not Modeled
modeling conducted on the without project condition. Once the Coal Dock lodele lodele lanagement
Jetty is installed, sediment transport will reduce.
2022MAR14 - Assumed Coal Dock Jetty Maintenance Dredging: 100,000
cy; every 3 years. Uncertainty re: dredging volume: +/- 50,000 cy;
uncertainty re: dredging frequency: 3 +/- 2 yrs.
55 X[ X|X 36 - Operation & O&M - Upland Placement | Maintenance and Monitoring ~Tree growth prevention. A markup has been added to the Ml estimate to reduce this to a low risk Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Maintenance (O&M) Area *Mowing item. N/A -Not N/A -Not Proj
5 " N . -l -l ject
«Potential for catastrophic failure - full tub that Unlikely Negligible Low Unlikely Negligible Low Modeled Modeled Management N/A -Not Modeled
breaks free.
sEvtire can
56 X | X | X [ 14 - Estimate and Schedule Common/General Labor Is trade labor readily available nearby & do The base estimate assumes Davis-Bacon wage rates for Duluth, MN. All Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Risks (ES) their rates align with Davis-Bacon or BLS? If trades are getting per diem. lllinois 18 Davis-Bacon wage rates were used
the local area is saturated with work, for marine workers. PDT feels that the Davis-Bacon wage rates are N K
" . N/A -Not N/A -Not . N
availability of skilled labor could impact costs & | representative of the area. Labor shortages could drive up costs however | Unlikely Marginal Low Unlikely Negligible Low Modeled Modeled Cost Engineering | N/A -Not Modeled
construction due to inflated labor pricing or but it is not anticipated at this time and is not modeled.
finding labor (ex. paying higher wage rates or
57 X | X | X [ 14 - Estimate and Schedule Common/General Equipment / Fuel Prices Fuel price fluctuations continue which could The base estimate assumes $4.50 for gas, $4.89 for OR diesel, and $5.39 See detail sheet. Accept. Cost engineering can continue to monitor these costs and adjust on
Risks (ES) impact costs. Variation in equipment costs for On-Road Diesel . . . . Triangular (LV, N/A -Not X updates.
(specifically specialty equipment) could vary as Very Likely Critical Very Likely Negligible Low ML, 85%) N Modeled Cost Engineering Project Cost
well. LV: Assume costs from a year ago OR 5-year average = $3.202 for gas,
Q5 for OR diesel_and 82 205 for On.Road Niesal
58 X [ X | X [ 14 - Estimate and Schedule Common/General Material Recent quotes from the area or cost book The base estimate has received quotes for many of the major material See detail sheet. Accept. Cost engineering can continue to monitor these costs and adjust on
Risks (ES) items? Material costs are pretty volatile right items (ex. Stone, sand, etc.). These costs could vary however especially r updates.
' > ; ; Triangular (LV, N/A -Not .
now due to the market conditions. Lead times | related to delivery costs. Very Likely Moderate Very Likely Negligible Low ML, 85%) Modeled Cost Engineering Project Cost
on many items are much longer now which ’
uid imnact schy
59 X|X|[X 4 - External Risks (EX) Common/General Variation in Escalation Rates The escalation rates used to project costs The base estimate captures escalation in the TPCS which is based on See detail sheet. Accept. Cost engineering can continue to monitor these costs and adjust on
from the current price level to the mid-point of | CWCCIS indexes that is on average about 2.63% per year. Very Likely Critical Very Likely Negligible ey Tnangularn(LV, N/A -Not Cost Engineering Project Cost updates.
construction can vary. ML, 85%) Modeled
HV:_Assime 3 2% hased on ENR indexe
60 X [ X | X [ 14 - Estimate and Schedule Common/General Prime vs. Subcontracted Work What was assumed in the estimate? How can| The base estimate assumes the prime contractor is performing most of the] Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
Risks (ES) this vary? work with minimal sgbwork for specialty-type work. Even if the project is Possible Marginal o Possible Negligible ey N/A -Not N/A -Not Cost Engineering | N/A -Not Modeled
broken out into multiple contracts, they should still be large enough pieces Modeled Modeled
10 where the strateqy shouldn't chanae
61 X [ X | X [ 14 - Estimate and Schedule Common/General Indirect Cost Markups Every contractor has varying FOOH, HOOH, See detail sheet for variations in FOOH, HOOH, profit, & bond for both the Triangular (LV, N/A -Not See detail sheet. Accept. Cost engineering can continue to monitor these costs and adjust on
Risks (ES) profit, and bond rates. These assumptions prime and subcontractors. Very Likely Critical Very Likely Negligible Low ML, HV) ' Modeled Cost Engineering Project Cost updates.
could vary ina on who wins the bid .
62 X | X|X 4 - External Risks (EX) Common/General Variation in Bids / Bid Bids can vary and the Gov't can award a LV: Assume 5% decrease Triangular (LV, N/A -Not See detail sheet. Accept. Cost engineering can continue to monitor bids and adjust ranges on subsequent|
Competition contract that is + 25% of the IGE without profit. [ HV: Assume 10% increase. Very Likely Critical Very Likely Negligible Low ML, HV) | Modeled Contracting Project Cost updates.
63 X[ X|Xx 4 - External Risks (EX) Common/General Impacts from Pandemic This could affect availability of materials, the The base estimate assumes some higher costs for materials & fuel. Low risk item therefore no quantification is needed. Low risk item therefore no risk reduction measures identified.
need for quarantine ‘dunng construction, Construction doesn't start until after 2025. Escalation risk is captured in Possible Marginal o Possible Negligible ey N/A -Not N/A -Not Cost Engineering | N/A -Not Modeled
shutdown of the project due to an outbreak, REF 59. Modeled Modeled
ot
64 X[ X|X 13 - Construction (CO) Common/General Unknown Contract Modifications | Modifications exist on every project. Some This risk items is primarily related to minor items of work & low risk items See detail sheet. Accept. Cost engineering can continue to monitor cost & schedule changes based on
risk items capture varying in quantities which which could result in cost impz‘icls.‘ Ri;ks related to the major scope items Very Likely Significant Very Likely Negligible vy Tnangularn(LV, N/A -Not Construction Project Cost similar projects.
can turn into mods but there are also unknown |  are factored into their respective risk items. ML, 85%) Modeled
mads that are not on the radar
65 X [ X | X [ 17 - Estimate and Schedule [ veral F ion rates or number of The base estimate assumes a productivity factor of 95% in MII. Triangular (LV, Project Cost & Assume additional EDC + CM + MM costs for time-related cost impacts.
Risks (ES) crews could vary which could impact cost LV: Assume 100%. Very Likely Critical Very Likely u ML, HV) | Triangular Cost Engineering Schedule
and/or schedule. WC: Assume 85%. .
66 X | X | X | 18 - Estimate and Schedule Common/General Mob/Demob Assumptions for mob/demob (% vs. detail) The base estimate assumes mob/demobs each construction season but See detail sheet. Accept. Cost engineering can continue to monitor these costs and adjust on
Risks (ES) could affect the project costs. The number of the number can vary as well as the costs. Triangular (LV, N/A -Not updates.
mob/demobs and cost for each mob/demob Very Likely Moderate Very Likely Negligible Low ML, HV) ' Modeled Cost Engineering Project Cost
can vary. Has subcontractors mob/demob i
heen factared in
67 X | X | X | 19 - Estimate and Schedule Common/General Construction Schedule A P6 construction schedule has not yet been The base schedule is not developed in scheduling software and could need Assume additional FOOH + EDC + CM + MM costs for time-related cost impacts.
Risks (ES) developed which factors in weather days, work | additional time due to non-work days for weather, holidays, etc. To be
calendars, holidays, winter shutdown periods, discussed with PM & CE when discussing acquisition strategy and funding. . o 3 Triangular (LV, Project Cost &
work window restrictions, constraints, lead- Very Likely Significant Very Likely Critical ML, HV) Triangular Cost Engineering Schedule
times, non-construction activities, etc. which '
could impact cost or schedule.
68 X | X | X | 19 - Estimate and Schedule Common/General 30-31 Account Costs & Duration |  The design schedule could change and costs The base estimate assumes 5% of construction for 30-account and 10% of| Assume addutional PED for time-related cost impacts.
Risks (ES) for PED (Planning, Engineering, & Design), construction for 31-account. These costs could vary.
EDC (Engineering During Construction), and . - Triangular (LV, Project Project Cost &
CM (Construction Management) can vary since| Very Likely Significant Very Likely Moderate ML, HV) Triangular Management Schedule
they are currently calculated as a percentage
of construction.
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RISK RANGE ASSUMPTION DEVELOPMENT

Risk Matrix

Likelihood of
Occurrence

Certain
Very Likely
Likely
Possible
Unlikely

Impact or Consequence of Occurrence

Negligible

Marginal

Moderate

Significant

RELOOK AT BASIS OF ESTIMATE

Medium

Low Medium Medium
Low Low Medium
Low Low Low Medium

Critical

Medium

Likelihood of Occurrence Table

Any changes to these assumptions will change the assumptions in the models.

Likelihood Sanas i
Occurrence Occurrence

Certain 90% 100%

Very Likely 70% 90%

Likely 30% 70%

Possible 5% 30%
Unlikely 0% 5%
Unrated

Percent's above are based on 10 events, and are considered approximate, judgment

should be used for final grouping dependent on # of occurrences, project size,

flexibility and complexity.

If event then it's likelihood is thought to be

occurrence is...
Certain
Very Likely
Likely
Possible
Unlikely

between...
90% and 100%
70% and 90%
30% and 70%

5% and 30%

TAB G-Assumptions

Impact or Consequence of Occurrence

Any changes to these assumptions will change the assumptions in the models.

% of Project Cost or Schedule Change

per Cost Event

per Schedule

R Exceeds Event Exceeds
Negligible 0.00% 0.00%
Marginal 0.50% 1.00%
Moderate 1.00% 2.00%
Significant 2.00% 3.00%
Critical 3.00% 5.00%

Percent's above are based on 10 events, and are considered approximate, judgment
should be used for final grouping dependent on # of occurrences, project size,

flexibility and complexity.

This sheet defines what the impacts are based on their cost. This is
crucial to define what truly negligible, marginal, moderate, etc. are.
Fill this out before the meeting so that you can show what the
ranges to be concerned are.
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Likelihood of Occurrence Tables

If an event is classified as....

Certain: implies the event has a 100% chance of occurrence.
Relook at Basis of estimate.

Certain: implies the event has a 90% to 100% chance of
occurrence.

Very Likely: implies the event has a 70% to 90% chance of
occurrence.

Likely: implies the event has a 30% to 70% chance of
occurrence.

Possible: implies the event has a 5% to 30% chance of
occurrence.

then it's Impact to total project cost is

occurrence is... thouaht to be between...

Negligible 0.00% and 0.50%
Marginal 0.50% and 1.00%
Moderate 1.00% and 2.00%
Significant 2.00% and 3.00%
Critical Over 3.00%

Negligible 0.00% and 1.00%
Marginal 1.00% and 2.00%
Moderate 2.00% and 3.00%
Significant 3.00% and 5.00%
Critical Over 5.00%

Impact or Consequence of Occurrence

Impact or Consequence of Occurrence

If an event is classified as....

If an event is classified as....

Negligible: implies the event has a 0.00% to 0.50% impact to
project cost.

Negligible: implies the event has a 0.00% to 1.00% impact to
project schedule.

Marginal: implies the event has a 0.50% to 1.00% impact to
project cost.

Marginal: implies the event has a 1.00% to 2.00% impact to
project schedule.

Moderate: implies the event has a 1.00% to 2.00% impact to
project cost.

Moderate: implies the event has a 2.00% to 3.00% impact to
project schedule.

Significant: implies the event has a 2.00% to 3.00% impact to
project cost.

Significant: implies the event has a 3.00% to 5.00% impact to
project schedule.

Critical: implies the event has a greater than 3.00% impact to
project cost.

Critical: implies the event has a greater than 5.00% impact to
project schedule.

TAB G-Assumptions
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TAB G-Assumptions

Impact Percentages Converted to Cost / Schedule Ranges

Cost Impacts

Schedule Impacts

Impact Low Impact High Impact Low Impact High Impact
Negligible 0.00% 0.50% 0.00% 1.00%
Marginal 0.50% 1.00% 1.00% 2.00%
Moderate 1.00% 2.00% 2.00% 3.00%
Significant 2.00% 3.00% 3.00% 5.00%
Critical 3.00% 100.00% 5.00% 100.00%

Remaining Base Cost / Schedule

Base Cost Base Schedule
$1,051,902,083 239.94 MO
$500 0.25 MO <-- Round up to nearest
Cost Impacts Schedule Impacts
Impact Low Range High Range Low Range High Range

Negligible $0 $5,260,000 0.00 MO 2.50 MO
Marginal $5,260,000 $10,519,500 2.50 MO 5.00 MO
Moderate $10,519,500 $21,038,500 5.00 MO 7.25 MO
Significant $21,038,500 $31,557,500 7.25 MO 12.00 MO

Critical $31,557,500 0 12.00 MO 0
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CSRA Risk Register Meeting Attendance

Risk Facilitator

Scott DeSomber (NWW)

Risk Register Meetings

Stamp Sand Removal

Date: |

September 2021 - March 2022 |

—m_m Role / Discipline

Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual
Virtual

Steve Casey

Steven Check

Julie Udell

Matthew Desjardins
Eric Malburg
Christina Eddleman
Robert Ellis Jackson
Christopher Klinkhammer
Elizabeth Laplante
Evelyn Ravindran
Esteban Chiriboga
Jay Parent
Stephanie Swart
Patrick Hanchin
Heather Williams
Anthony Friona

Bill Mattes

Johnna Potthoff

TAB F-Meeting Attendance

LRE
LRE
LRE
LRE
LRC
LRE
EPA
EPA
BRTF
BRTF
State of Ml
State of Ml
State of Ml
GLNPO
ERDC
GLIFWC
LRC

Project Consultant

Project Manager
Cost Engineer
Geotechnical
Geotechnical

Planning Intern
Economist
Customer
Customer

Tribal Partner

Tribal Partner

Project Partner

Project Partner

Project Partner
Customer
Consultant

Project Partner

Planner
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CSRA Risk Register Meeting Attendance Stamp Sand Removal

Risk Facilitator Scott DeSomber (NWW)

Follow-Up Discussions (Individual or Group Discussions)

Date: | June 7, 2022 | through | November 10, 2022 |
—m_-m
Virtual Johnna Potthoff Planner
Virtual Steven Check LRE Project Manager
Virtual Julie Udell LRE Cost Engineer
Virtual Dustin Sawyers NWW Performing CSRA Update
Virtual George Chartouni NWW Cost ATR

Follow-Up Discussions (Individual or Group Discussions)
PDT members supplied additional data based on the questions from the CSRA with regards to the following:

1. Itis anticipated that the Non-Federal Sponsor will fund its share through bonds issued to finance the drain project.

2. There is no mathematical formula on which to base drain assessments and determining the annual assessment
amount is based on numerous apportionment factors. An amount cannot be determined at this time.

3. The attached document is a Comparison with current Wayne County Storm Water Management Ordinance and how
the basin was preliminarily designed. Note that Modification of side slopes to be 1:6, or inclusion of other safety features
should be checked to insure that the loss of volume won't negatively impact performance and if it doesn't slopes should be
changed. If it does impact performance other safety measures should be included.

4. The City of Dearborn Heights reports that a strip mail is now planned for the site. Unfortunately, the person that's in
charge of overseeing the proposed development is currently out of the office and will not be back until next week. They
will send me an update when they have one. The soil testing reports | have were sent to Paul Powell on 10/19/15in a
string of emails.

TAB F-Meeting Attendance Page 2 of 2
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Buffalo Reef — Final Alternatives Analysis (DRAFT JANUARY 2024) Cost Appendix

Attachment 4: Total Project Cost Summary



**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Filename: Small - Non-CAP Example TPCS 30 Sep 2022.xIsx
TPCS

Page 1 of 13
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
PROJECT NO: P2 xxxxxx - SMALL POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
LOCATION: GAY, MI
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
. PROJECT FIRST COST TOTAL PROJECT COST
Civil Works Work Breakdown Structure ESTIMATED COST (Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 2023
Effective Price Level Date: 1 OCT 22
TOTAL
Spent Thru: FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-22 COST INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) ($K) ($K) (%) ($K) ($K) ($K)
A B C D E F G H I J K L M N (o]
18 CULTURAL RESOURCE PRESERVATION $547,430 $197,075 36.0% $744,505 0.0% $547,430 $197,075 $744,505 $0| $744,505 26.3% $691,264 $248,855 $940,120
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $547,430 $197,075 $744,505 0.0% $547,430 $197,075 $744,505 $0| $744,505 26.3% $691,264 $248,855 $940,120
01 LANDS AND DAMAGES $30,000 $6,000 20.0% $36,000 0.0% $30,000 $6,000 $36,000 $0| $36,000 6.9% $32,076 $6,415 $38,491
30 PLANNING, ENGINEERING & DESIGN $67,759 $24,393 36.0% $92,152 0.0% $67,759 $24,393 $92,152 $0( $92,152 10.4% $74,797 $26,927 $101,724
31 CONSTRUCTION MANAGEMENT $43,794 $15,766 36.0% $59,560 0.0% $43,794 $15,766 $59,560 $0( $59,560 22.3% $53,554 $19,279 $72,833
PROJECT COST TOTALS: $688,983 $243,234 35.3% $932,217 $688,983 $243,234 $932,217 $0 $932,217 23.7% $851,691 $301,477 $1,153,167
CHIEF, COST ENGINEERING, ALEX JIMENEZ
ESTIMATED TOTAL PROJECT COST: $1,153,167

PROJECT MANAGER, STEVE CHECK
CHIEF, REAL ESTATE, xxx

CHIEF, PLANNING, ADAM FOX

CHIEF, ENGINEERING, PHIL ROSS

CHIEF, OPERATIONS, CINDY JAREMA
CHIEF, CONSTRUCTION, BRUCE WALRAD
CHIEF, CONTRACTING,xxx

CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx
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**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
RISK BASED
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B c D E F G H I J P L M N o
1 GRAND TRAVERSE HARBOR DREDGING
18 CULTURAL RESOURCE PRESERVATION $5,250 $1,890 36.0% $7,140 0.0% $5,250 $1,890 $7,140 2029Q1 16.9% $6,140 $2,210 $8,350
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $5,250 $1,890 36.0% $7,140 $5,250 $1,890 $7,140 $6,140 $2,210 $8,350
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 $26 $9 36.0% $36 0.0% $26 $9 $36 2023Q1 0.0% $26 $9 $36
0.3%  Planning & Environmental Compliance $16 $6 36.0% $21 0.0% $16 $6 $21 2023Q1 0.0% $16 $6 $21
1.0%  Engineering & Design $53 $19 36.0% $71 0.0% $53 $19 $71 2023Q1 0.0% $53 $19 $71
0.4% Reviews, ATRs, IEPRs, VE $21 $8 36.0% $29 0.0% $21 $8 $29 2023Q1 0.0% $21 $8 $29
0.2% Life Cycle Updates (cost, schedule, risks) $11 $4 36.0% $14 0.0% $11 $4 $14 2023Q1 0.0% $11 $4 $14
0.1%  Contracting & Reprographics $5 $2 36.0% $7 0.0% $5 $2 $7 2023Q1 0.0% $5 $2 $7
0.8%  Engineering During Construction $39 $14 36.0% $54 0.0% $39 $14 $54 2029Q1 14.6% $45 $16 $61
0.8%  Planning During Construction $39 $14 36.0% $54 0.0% $39 $14 $54 2029Q1 14.6% $45 $16 $61
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $420 $151 36.0% $571 0.0% $420 $151 $571 2029Q1 14.6% $482 $173 $655
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $5,880 $2,117 $7,997 $5,880 $2,117 $7,997 $6,843 $2,463 $9,306
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***+%* CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % ($K) ($K) ($K)
A B (o4 D E F G H ) J P L M N (o]
2 REAL ESTATE
18 CULTURAL RESOURCE PRESERVATION $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $0 $0 0.0% $0 $0 $0 $0 $0 $0 $0
01 LANDS AND DAMAGES $30,000 $6,000 20.0% $36,000 0.0% $30,000 $6,000 $36,000 2025Q3 6.9% $32,076 $6,415 $38,491
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.3%  Planning & Environmental Compliance $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
1.0%  Engineering & Design $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.4%  Reviews, ATRs, IEPRs, VE $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.2% Life Cycle Updates (cost, schedule, risks) $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.1%  Contracting & Reprographics $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.8%  Engineering During Construction $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.8%  Planning During Construction $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Adaptive Management & Monitoring $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operation: $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $30,000 $6,000 $36,000 $30,000 $6,000 $36,000 $32,076 $6,415 $38,491
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**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) (3K) (%) ($K) (3K) ($K) Date % ($K) ($K) ($K)
A B c D E F G H I J P L M N o
3 WETLAND MITIGATION
18 CULTURAL RESOURCE PRESERVATION $1,250 $450 36.0% $1,700 0.0% $1,250 $450 $1,700 2026Q3 9.7% $1,371 $494 $1,865
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $1,250 $450 36.0% $1,700 $1,250 $450 $1,700 $1,371 $494 $1,865
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $25 $9 36.0% $34 0.0% $25 $9 $34 2024Q3 4.0% $26 $9 $35
1.0%  Planning & Environmental Compliance $13 $5 36.0% $17 0.0% $13 $5 $17 2024Q3 4.0% $13 $5 $18
4.0% Engineering & Design $50 $18 36.0% $68 0.0% $50 $18 $68 2024Q3 4.0% $52 $19 $71
2.0% Reviews, ATRs, IEPRs, VE $25 $9 36.0% $34 0.0% $25 $9 $34 2024Q3 4.0% $26 $9 $35
1.0% Life Cycle Updates (cost, schedule, risks) $13 $5 36.0% $17 0.0% $13 $5 $17 2024Q3 4.0% $13 $5 $18
1.0%  Contracting & Reprographics $13 $5 36.0% $17 0.0% $13 $5 $17 2024Q3 4.0% $13 $5 $18
3.0%  Engineering During Construction $38 $14 36.0% $51 0.0% $38 $14 $51 2026Q3 8.6% $41 $15 $55
3.0%  Planning During Construction $38 $14 36.0% $51 0.0% $38 $14 $51 2026Q3 8.6% $41 $15 $55
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $100 $36 36.0% $136 0.0% $100 $36 $136 2026Q3 8.6% $109 $39 $148
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $1,563 $563 $2,125 $1,563 $563 $2,125 $1,704 $613 $2,318
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*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % (3K) ($K) ($K)
A B c D E F G H I J P L M N o
4 HAUL ROADS
18 CULTURAL RESOURCE PRESERVATION $5,428 $1,954 36.0% $7,382 0.0% $5,428 $1,954 $7,382 2026Q3 9.7% $5,954 $2,144 $8,098
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $5,428 $1,954 36.0% $7,382 $5,428 $1,954 $7,382 $5,954 $2,144 $8,098
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $109 $39 36.0% $148 0.0% $109 $39 $148 2024Q3 4.0% $113 $41 $153
1.0%  Planning & Environmental Compliance $54 $20 36.0% $74 0.0% $54 $20 $74 2024Q3 4.0% $56 $20 $77
4.0%  Engineering & Design $217 $78 36.0% $295 0.0% $217 $78 $295 2024Q3 4.0% $226 $81 $307
2.0% Reviews, ATRs, IEPRs, VE $109 $39 36.0% $148 0.0% $109 $39 $148 2024Q3 4.0% $113 $41 $153
1.0% Life Cycle Updates (cost, schedule, risks) $54 $20 36.0% $74 0.0% $54 $20 $74 2024Q3 4.0% $56 $20 $77
1.0%  Contracting & Reprographics $54 $20 36.0% $74 0.0% $54 $20 $74 2024Q3 4.0% $56 $20 $77
3.0%  Engineering During Construction $163 $59 36.0% $221 0.0% $163 $59 $221 2026Q3 8.6% $177 $64 $240
3.0%  Planning During Construction $163 $59 36.0% $221 0.0% $163 $59 $221 2026Q3 8.6% $177 $64 $240
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $434 $156 36.0% $591 0.0% $434 $156 $591 2026Q3 8.6% $471 $170 $641
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $6,785 $2,443 $9,228 $6,785 $2,443 $9,228 $7,400 $2,664 $10,064|
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**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % (3K) ($K) ($K)
A B c D E F G H I J P L M N o
5 SEPTIC FIELD RELOCATION
18 CULTURAL RESOURCE PRESERVATION $288 $104 36.0% $392 0.0% $288 $104 $392 2026Q3 9.7% $316 $114 $430
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $288 $104 36.0% $392 $288 $104 $392 $316 $114 $430
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $6 $2 36.0% $8 0.0% $6 $2 $8 2024Q3 4.0% $6 $2 $8
1.0%  Planning & Environmental Compliance $3 $1 36.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
4.0%  Engineering & Design $12 $4 36.0% $16 0.0% $12 $4 $16 2024Q3 4.0% $12 $4 $16
2.0% Reviews, ATRs, IEPRs, VE $6 $2 36.0% $8 0.0% $6 $2 $8 2024Q3 4.0% $6 $2 $8
1.0% Life Cycle Updates (cost, schedule, risks) $3 $1 36.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
1.0%  Contracting & Reprographics $3 $1 36.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
3.0%  Engineering During Construction $9 $3 36.0% $12 0.0% $9 $3 $12 2026Q3 8.6% $9 $3 $13
3.0%  Planning During Construction $9 $3 36.0% $12 0.0% $9 $3 $12 2026Q3 8.6% $9 $3 $13
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $23 $8 36.0% $31 0.0% $23 $8 $31 2026Q3 8.6% $25 $9 $34
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $360 $130 $490 $360 $130 $490 $393 $141 $534|
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*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B c D E F G H I J P L m N o
6 COAL DOCK JETTY
18 CULTURAL RESOURCE PRESERVATION $55,926 $20,133 36.0% $76,059 0.0% $55,926 $20,133 $76,059 2027Q1 11.1% $62,129 $22,366 $84,495
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $55,926 $20,133 36.0% $76,059 $55,926 $20,133 $76,059 $62,129 $22,366 $84,495
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0% Project Management $1,119 $403 36.0% $1,521 0.0% $1,119 $403 $1,521 2024Q1 2.8% $1,150 $414 $1,564
1.0%  Planning & Environmental Compliance $559 $201 36.0% $761 0.0% $559 $201 $761 2024Q1 2.8% $575 $207 $782
4.0% Engineering & Design $2,237 $805 36.0% $3,042 0.0% $2,237 $805 $3,042 2024Q1 2.8% $2,300 $828 $3,128
2.0% Reviews, ATRs, IEPRs, VE $1,119 $403 36.0% $1,521 0.0% $1,119 $403 $1,521 2024Q1 2.8% $1,150 $414 $1,564
1.0% Life Cycle Updates (cost, schedule, risks) $559 $201 36.0% $761 0.0% $559 $201 $761 2024Q1 2.8% $575 $207 $782
1.0%  Contracting & Reprographics $559 $201 36.0% $761 0.0% $559 $201 $761 2024Q1 2.8% $575 $207 $782
3.0%  Engineering During Construction $1,678 $604 36.0% $2,282 0.0% $1,678 $604 $2,282 2027Q1 9.8% $1,842 $663 $2,505
3.0% Planning During Construction $1,678 $604 36.0% $2,282 0.0% $1,678 $604 $2,282 2027Q1 9.8% $1,842 $663 $2,505
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $4,474 $1,611 36.0% $6,085 0.0% $4,474 $1,611 $6,085 2027Q1 9.8% $4,911 $1,768 $6,679
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $69,908 $25,167 $95,074 $69,908 $25,167 $95,074 $77,049 $27,738 $104,786|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 8 of 13
*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % (3K) ($K) (3K)
A B c D E F G H I J P L m N o
7 COAL DOCK JETTY DREDGING
18 CULTURAL RESOURCE PRESERVATION $9,200 $3,312 36.0% $12,512 0.0% $9,200 $3,312 $12,512 2030Q3 21.6% $11,183 $4,026 $15,210
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $9,200 $3,312 36.0% $12,512 $9,200 $3,312 $12,512 $11,183 $4,026 $15,210
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 $46 $17 36.0% $63 0.0% $46 $17 $63 2024Q3 4.0% $48 $17 $65
0.3%  Planning & Environmental Compliance $28 $10 36.0% $38 0.0% $28 $10 $38 2024Q3 4.0% $29 $10 $39
1.0%  Engineering & Design $92 $33 36.0% $125 0.0% $92 $33 $125 2024Q3 4.0% $96 $34 $130
0.4% Reviews, ATRs, IEPRs, VE $37 $13 36.0% $50 0.0% $37 $13 $50 2024Q3 4.0% $38 $14 $52
0.2% Life Cycle Updates (cost, schedule, risks) $18 $7 36.0% $25 0.0% $18 $7 $25 2024Q3 4.0% $19 $7 $26
0.1%  Contracting & Reprographics $9 $3 36.0% $13 0.0% $9 $3 $13 2024Q3 4.0% $10 $3 $13
0.8%  Engineering During Construction $69 $25 36.0% $94 0.0% $69 $25 $94 2030Q3 18.5% $82 $29 $111
0.8%  Planning During Construction $69 $25 36.0% $94 0.0% $69 $25 $94 2030Q3 18.5% $82 $29 $111
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $736 $265 36.0% $1,001 0.0% $736 $265 $1,001 2030Q3 18.5% $872 $314 $1,186
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $10,304 $3,709 $14,013 $10,304 $3,709 $14,013 $12,458 $4,485 $16,943|
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**** TOTAL PROJECT COST SUMMARY ****

Printed:4/24/2023

Page 9 of 13
***+%* CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST 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 c D E F G H I J P L m N o
8 LANDFILL
18 CULTURAL RESOURCE PRESERVATION $265,449 $95,562 36.0% $361,011 0.0% $265,449 $95,562 $361,011 2031Q3 24.7% $331,067 $119,184 $450,252
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $265,449 $95,562 36.0% 361,011 $265,449 $95,562 $361,011 $331,067 $119,184 $450,252
01 LANDS AND DAMAGES $0 $0 0.0% $ - 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $5,309 $1,911 36.0% $7,220 0.0% $5,309 $1,911 $7,220 2023Q3 1.7% $5,400 $1,944 $7,344
1.0%  Planning & Environmental Compliance $2,654 $956 36.0% $3,610 0.0% $2,654 $956 $3,610 2023Q3 1.7% $2,700 $972 $3,672
4.0% Engineering & Design $10,618 $3,822 36.0% $14,440 0.0% $10,618 $3,822 $14,440 2023Q3 1.7% $10,800 $3,888 $14,688,
2.0% Reviews, ATRs, IEPRs, VE $5,309 $1,911 36.0% $7,220 0.0% $5,309 $1,911 $7,220 2023Q3 1.7% $5,400 $1,944 $7,344
1.0% Life Cycle Updates (cost, schedule, risks) $2,654 $956 36.0% $3,610 0.0% $2,654 $956 $3,610 2023Q3 1.7% $2,700 $972 $3,672
1.0%  Contracting & Reprographics $2,654 $956 36.0% $3,610 0.0% $2,654 $956 $3,610 2023Q3 1.7% $2,700 $972 $3,672
3.0%  Engineering During Construction $7,963 $2,867 36.0% $10,830 0.0% $7,963 $2,867 $10,830 2031Q3 21.1% $9,640 $3,471 $13,111
3.0%  Planning During Construction $7,963 $2,867 36.0% $10,830 0.0% $7,963 $2,867 $10,830 2031Q3 21.1% $9,640 $3,471 $13,111
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $21,236 $7,645 36.0% 28,881 0.0% $21,236 $7,645 $28,881 2031Q3 21.1% $25,708 $9,255 $34,962
0.0%  Project Operation: $0 $0 36.0% 0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% 0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $331,811 $119,452 451,263 $331,811  $119,452 $451,263 $405,756 $146,072 $551,828|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
Page 10 of 13

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
9 WATER TREATMENT FACILITY
18 CULTURAL RESOURCE PRESERVATION $24,441 $8,799 36.0% $33,240 0.0% $24,441 $8,799 $33,240 2032Q3 28.0% $31,275 $11,259 $42,534
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $24.441 $8,799 36.0% $33,240 $24,441 $8,799 $33,240 $31,275 $11,259 $42,534
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $489 $176 36.0% $665 0.0% $489 $176 $665 2030Q3 18.5% $579 $208 $787
1.0%  Planning & Environmental Compliance $244 $88 36.0% $332 0.0% $244 $88 $332 2030Q3 18.5% $290 $104 $394
4.0% Engineering & Design $978 $352 36.0% $1,330 0.0% $978 $352 $1,330 2030Q3 18.5% $1,158 $417 $1,575
2.0% Reviews, ATRs, IEPRs, VE $489 $176 36.0% $665 0.0% $489 $176 $665 2030Q3 18.5% $579 $208 $787
1.0% Life Cycle Updates (cost, schedule, risks) $244 $88 36.0% $332 0.0% $244 $88 $332 2030Q3 18.5% $290 $104 $394
1.0%  Contracting & Reprographics $244 $88 36.0% $332 0.0% $244 $88 $332 2030Q3 18.5% $290 $104 $394
3.0%  Engineering During Construction $733 $264 36.0% $997 0.0% $733 $264 $997 2032Q3 23.7% $907 $327 $1,234
3.0%  Planning During Construction $733 $264 36.0% $997 0.0% $733 $264 $997 2032Q3 23.7% $907 $327 $1,234
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $1,955 $704 36.0% $2,659 0.0% $1,955 $704 $2,659 2032Q3 23.7% $2,419 $871 $3,290
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $30,551 $10,998 $41,550 $30,551 $10,998 $41,550 $38,693 $13,930 $52,623|
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Printed:4/24/2023
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**** TOTAL PROJECT COST SUMMARY ****

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
10 SOUTH SHORELINE
18 CULTURAL RESOURCE PRESERVATION $153,650 $55,314 36.0% $208,964 0.0% $153,650 $55,314 $208,964 2034Q1 33.0% $204,289 $73,544 $277,833
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS:|| $153,650 $55,314 36.0% $208,964 $153,650 $55,314  $208,964 $204,289  $73,544 $277,833
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 $768 $277 36.0% $1,045 0.0% $768 $277 $1,045 2031Q1 19.7% $920 $331 $1,251
0.3%  Planning & Environmental Compliance $461 $166 36.0% $627 0.0% $461 $166 $627 2031Q1 19.7% $552 $199 $751
1.0% Engineering & Design $1,537 $553 36.0% $2,090 0.0% $1,537 $553 $2,090 2031Q1 19.7% $1,840 $662 $2,502
0.4% Reviews, ATRs, IEPRs, VE $615 $221 36.0% $836 0.0% $615 $221 $836 2031Q1 19.7% $736 $265 $1,001
0.2% Life Cycle Updates (cost, schedule, risks) $307 $111 36.0% $418 0.0% $307 $111 $418 2031Q1 19.7% $368 $132 $500
0.1%  Contracting & Reprographics $154 $55 36.0% $209 0.0% $154 $55 $209 2031Q1 19.7% $184 $66 $250
0.8%  Engineering During Construction $1,152 $415 36.0% $1,567 0.0% $1,152 $415 $1,567 2034Q1 27.7% $1,472 $530 $2,002
0.8%  Planning During Construction $1,152 $415 36.0% $1,567 0.0% $1,152 $415 $1,567 2034Q1 27.7% $1,472 $530 $2,002
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0% Construction Management $12,292 $4,425 36.0% $16,717 0.0% $12,292 $4,425 $16,717 2034Q1 27.7% $15,701 $5,652 $21,353
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $172,088 $61,952 $234,040 $172,088 $61,952 $234,040 $227,533 $81,912 $309,445|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
Page 12 of 13

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
11 TROUGH
18 CULTURAL RESOURCE PRESERVATION $25,548 $9,197 36.0% $34,745 0.0% $25,548 $9,197 $34,745 2036Q3 41.8% $36,227 $13,042 $49,268,
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $25,548 $9,197 36.0% $34,745 $25,548 $9,197 $34,745 $36,227 $13,042 $49,268
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 $128 $46 36.0% $174 0.0% $128 $46 $174 2034Q3 29.1% $165 $59 $224
0.3%  Planning & Environmental Compliance $77 $28 36.0% $104 0.0% $77 $28 $104 2034Q3 29.1% $99 $36 $135
1.0%  Engineering & Design $255 $92 36.0% $347 0.0% $255 $92 $347 2034Q3 29.1% $330 $119 $449
0.4% Reviews, ATRs, IEPRs, VE $102 $37 36.0% $139 0.0% $102 $37 $139 2034Q3 29.1% $132 $47 $179
0.2% Life Cycle Updates (cost, schedule, risks) $51 $18 36.0% $69 0.0% $51 $18 $69 2034Q3 29.1% $66 $24 $90
0.1%  Contracting & Reprographics $26 $9 36.0% $35 0.0% $26 $9 $35 2034Q3 29.1% $33 $12 $45
0.8%  Engineering During Construction $192 $69 36.0% $261 0.0% $192 $69 $261 2036Q3 34.8% $258 $93 $351
0.8%  Planning During Construction $192 $69 36.0% $261 0.0% $192 $69 $261 2036Q3 34.8% $258 $93 $351
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $2,044 $736 36.0% $2,780 0.0% $2,044 $736 $2,780 2036Q3 34.8% $2,756 $992 $3,748
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $28,614 $10,301 $38,915 $28,614 $10,301 $38,915 $40,324 $14,517 $54,840|
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**** TOTAL PROJECT COST SUMMARY ****

**** CONTRACT COST SUMMARY ****

Printed:4/24/2023

Page 13 of 13

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
12 FINANCIAL ASSURANCES
18 CULTURAL RESOURCE PRESERVATION $1,000 $360 36.0% $1,360 0.0% $1,000 $360 $1,360 2033Q3 31.3% $1,313 $473 $1,786
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $1,000 $360 36.0% $1,360 $1,000 $360 $1,360 $1,313 $473 $1,786
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 $5 $2 36.0% $7 0.0% $5 $2 $7 2031Q1 19.7% $6 $2 $8
0.3%  Planning & Environmental Compliance $3 $1 36.0% $4 0.0% $3 $1 $4 2031Q1 19.7% $4 $1 $5
1.0%  Engineering & Design $10 $4 36.0% $14 0.0% $10 $4 $14 2031Q1 19.7% $12 $4 $16
0.4% Reviews, ATRs, IEPRs, VE $4 $1 36.0% $5 0.0% $4 $1 $5 2031Q1 19.7% $5 $2 $7
0.2% Life Cycle Updates (cost, schedule, risks) $2 $1 36.0% $3 0.0% $2 $1 $3 2031Q1 19.7% $2 $1 $3
0.1%  Contracting & Reprographics $1 $0 36.0% $1 0.0% $1 $0 $1 2031Q1 19.7% $1 $0 $2
0.8%  Engineering During Construction $8 $3 36.0% $10 0.0% $8 $3 $10 2033Q3 26.4% $9 $3 $13
0.8%  Planning During Construction $8 $3 36.0% $10 0.0% $8 $3 $10 2033Q3 26.4% $9 $3 $13
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $80 $29 36.0% $109 0.0% $80 $29 $109 2033Q3 26.4% $101 $36 $138
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $1,120 $403 $1,523 $1,120 $403 $1,523 $1,463 $527 $1,990|
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PROJECT:

GAY, Mi

This Estimate reflects the scope and schedule in report;

ALL - BUFFALO REEF STAMP SANDS REMEDIATION
PROJECT NO: P2 xxxxxx - ALL
LOCATION:

BUFFALO REEF STAMP SANDS FEASIBILITY STUDY

**** TOTAL PROJECT COST SUMMARY ****

DISTRICT: DETROIT DISTRICT

Printed:4/24/2023
Page 1 of 16

PREPARED: 11/8/2022

POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ

Civil Works Work Breakdown Structure

ESTIMATED COST

PROJECT FIRST COST

TOTAL PROJECT COST

(Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 2023
Effective Price Level Date: 1 OCT 22
TOTAL
Spent Thru: FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-22 COST INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) (3K) (%) ($K) ($K) ($K) ($K) ($K) (%) ($K) ($K) ($K)

A B (o D E F G H 1 J K L M N (o]
18 CULTURAL RESOURCE PRESERVATION $939,198  $338,111 36.0% $1,277,309 0.0% $939,198 $338,111 $1,277,309 $0] $1,277,309 39.1% $1,306,104 $470,197 $1,776,301
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS:| $939,198  $338,111 $1,277,309 0.0% $939,198 $338,111 $1,277,309 $0| $1,277,309 39.1% $1,306,104 $470,197 $1,776,301
01 LANDS AND DAMAGES $30,000 $6,000 20.0% $36,000 0.0% $30,000 $6,000 $36,000 $0| $36,000 6.9% $32,076 $6,415 $38,491
30 PLANNING, ENGINEERING & DESIGN $109,491 $39,417 36.0% $148,908 0.0% $109,491 $39,417  $148,908 $0| $148,908 13.7% $124,519  $44,827 $169,346
31 CONSTRUCTION MANAGEMENT $75,136 $27,049 36.0% $102,185 0.0% $75,136  $27,049  $102,185 $0| $102,185 32.6% $99,611 $35,860 $135,471
PROJECT COST TOTALS:|| $1,153,825  $410,577 35.6% $1,564,402 $1,153,825 $410,577 $1,564,402 $0 $1,564,402 35.5% $1,562,310 $557,299 $2,119,609

CHIEF, COST ENGINEERING, ALEX JIMENEZ

ESTIMATED TOTAL PROJECT COST: $2,119,609

Filename: ALL - Non-CAP Example TPCS 30 Sep 2022.xlIsx
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PROJECT MANAGER, STEVE CHECK

CHIEF, REAL ESTATE, xxx

CHIEF, PLANNING, ADAM FOX

CHIEF, ENGINEERING, PHIL ROSS

CHIEF, OPERATIONS, CINDY JAREMA

CHIEF, CONSTRUCTION, BRUCE WALRAD

CHIEF, CONTRACTING,xxx

CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx




**** TOTAL PROJECT COST SUMMARY ****

Printed:4/24/2023

Page 2 of 16
**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
RISK BASED
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B c D E F G H I J P L M N o
1 GRAND TRAVERSE HARBOR DREDGING
18 CULTURAL RESOURCE PRESERVATION $5,250 $1,890 36.0% $7,140 0.0% $5,250 $1,890 $7,140 2029Q1 16.9% $6,140 $2,210 $8,350
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $5,250 $1,890 36.0% $7,140 $5,250 $1,890 $7,140 $6,140 $2,210 $8,350
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 $26 $9 36.0% $36 0.0% $26 $9 $36 2023Q1 0.0% $26 $9 $36
0.3%  Planning & Environmental Compliance $16 $6 36.0% $21 0.0% $16 $6 $21 2023Q1 0.0% $16 $6 $21
1.0%  Engineering & Design $53 $19 36.0% $71 0.0% $53 $19 $71 2023Q1 0.0% $53 $19 $71
0.4% Reviews, ATRs, IEPRs, VE $21 $8 36.0% $29 0.0% $21 $8 $29 2023Q1 0.0% $21 $8 $29
0.2% Life Cycle Updates (cost, schedule, risks) $11 $4 36.0% $14 0.0% $11 $4 $14 2023Q1 0.0% $11 $4 $14
0.1%  Contracting & Reprographics $5 $2 36.0% $7 0.0% $5 $2 $7 2023Q1 0.0% $5 $2 $7
0.8%  Engineering During Construction $39 $14 36.0% $54 0.0% $39 $14 $54 2029Q1 14.6% $45 $16 $61
0.8%  Planning During Construction $39 $14 36.0% $54 0.0% $39 $14 $54 2029Q1 14.6% $45 $16 $61
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $420 $151 36.0% $571 0.0% $420 $151 $571 2029Q1 14.6% $482 $173 $655
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $5,880 $2,117 $7,997 $5,880 $2,117 $7,997 $6,843 $2,463 $9,306

Filename: ALL - Non-CAP Example TPCS 30 Sep 2022.xlIsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 3 of 16
**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
2 REAL ESTATE
18 CULTURAL RESOURCE PRESERVATION $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $0 $0 0.0% $0 $0 $0 $0 $0 $0 $0
01 LANDS AND DAMAGES $30,000 $6,000 20.0% $36,000 0.0% $30,000 $6,000 $36,000 2025Q3 6.9% $32,076 $6,415 $38,491
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.3%  Planning & Environmental Compliance $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
1.0%  Engineering & Design $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.4%  Reviews, ATRs, IEPRs, VE $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.2% Life Cycle Updates (cost, schedule, risks) $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.1%  Contracting & Reprographics $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.8%  Engineering During Construction $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.8%  Planning During Construction $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Adaptive Management & Monitoring $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operation: $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 10.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $30,000 $6,000 $36,000 $30,000 $6,000 $36,000 $32,076 $6,415 $38,491

Filename: ALL - Non-CAP Example TPCS 30 Sep 2022.xlIsx
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 4 of 16
**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) (3K) (%) ($K) (3K) ($K) Date % ($K) ($K) ($K)
A B c D E F G H I J P L M N o
3 WETLAND MITIGATION
18 CULTURAL RESOURCE PRESERVATION $1,250 $450 36.0% $1,700 0.0% $1,250 $450 $1,700 2026Q3 9.7% $1,371 $494 $1,865
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $1,250 $450 36.0% $1,700 $1,250 $450 $1,700 $1,371 $494 $1,865
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $25 $9 36.0% $34 0.0% $25 $9 $34 2024Q3 4.0% $26 $9 $35
1.0%  Planning & Environmental Compliance $13 $5 36.0% $17 0.0% $13 $5 $17 2024Q3 4.0% $13 $5 $18
4.0% Engineering & Design $50 $18 36.0% $68 0.0% $50 $18 $68 2024Q3 4.0% $52 $19 $71
2.0% Reviews, ATRs, IEPRs, VE $25 $9 36.0% $34 0.0% $25 $9 $34 2024Q3 4.0% $26 $9 $35
1.0% Life Cycle Updates (cost, schedule, risks) $13 $5 36.0% $17 0.0% $13 $5 $17 2024Q3 4.0% $13 $5 $18
1.0%  Contracting & Reprographics $13 $5 36.0% $17 0.0% $13 $5 $17 2024Q3 4.0% $13 $5 $18
3.0%  Engineering During Construction $38 $14 36.0% $51 0.0% $38 $14 $51 2026Q3 8.6% $41 $15 $55
3.0%  Planning During Construction $38 $14 36.0% $51 0.0% $38 $14 $51 2026Q3 8.6% $41 $15 $55
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $100 $36 36.0% $136 0.0% $100 $36 $136 2026Q3 8.6% $109 $39 $148
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $1,563 $563 $2,125 $1,563 $563 $2,125 $1,704 $613 $2,318
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 5 of 16
*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % (3K) ($K) ($K)
A B c D E F G H I J P L M N o
4 HAUL ROADS
18 CULTURAL RESOURCE PRESERVATION $5,428 $1,954 36.0% $7,382 0.0% $5,428 $1,954 $7,382 2026Q3 9.7% $5,954 $2,144 $8,098
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $5,428 $1,954 36.0% $7,382 $5,428 $1,954 $7,382 $5,954 $2,144 $8,098
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $109 $39 36.0% $148 0.0% $109 $39 $148 2024Q3 4.0% $113 $41 $153
1.0%  Planning & Environmental Compliance $54 $20 36.0% $74 0.0% $54 $20 $74 2024Q3 4.0% $56 $20 $77
4.0%  Engineering & Design $217 $78 36.0% $295 0.0% $217 $78 $295 2024Q3 4.0% $226 $81 $307
2.0% Reviews, ATRs, IEPRs, VE $109 $39 36.0% $148 0.0% $109 $39 $148 2024Q3 4.0% $113 $41 $153
1.0% Life Cycle Updates (cost, schedule, risks) $54 $20 36.0% $74 0.0% $54 $20 $74 2024Q3 4.0% $56 $20 $77
1.0%  Contracting & Reprographics $54 $20 36.0% $74 0.0% $54 $20 $74 2024Q3 4.0% $56 $20 $77
3.0%  Engineering During Construction $163 $59 36.0% $221 0.0% $163 $59 $221 2026Q3 8.6% $177 $64 $240
3.0%  Planning During Construction $163 $59 36.0% $221 0.0% $163 $59 $221 2026Q3 8.6% $177 $64 $240
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $434 $156 36.0% $591 0.0% $434 $156 $591 2026Q3 8.6% $471 $170 $641
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $6,785 $2,443 $9,228 $6,785 $2,443 $9,228 $7,400 $2,664 $10,064|
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**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % (3K) ($K) ($K)
A B c D E F G H I J P L M N o
5 SEPTIC FIELD RELOCATION
18 CULTURAL RESOURCE PRESERVATION $288 $104 36.0% $392 0.0% $288 $104 $392 2026Q3 9.7% $316 $114 $430
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $288 $104 36.0% $392 $288 $104 $392 $316 $114 $430
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $6 $2 36.0% $8 0.0% $6 $2 $8 2024Q3 4.0% $6 $2 $8
1.0%  Planning & Environmental Compliance $3 $1 36.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
4.0%  Engineering & Design $12 $4 36.0% $16 0.0% $12 $4 $16 2024Q3 4.0% $12 $4 $16
2.0% Reviews, ATRs, IEPRs, VE $6 $2 36.0% $8 0.0% $6 $2 $8 2024Q3 4.0% $6 $2 $8
1.0% Life Cycle Updates (cost, schedule, risks) $3 $1 36.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
1.0%  Contracting & Reprographics $3 $1 36.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
3.0%  Engineering During Construction $9 $3 36.0% $12 0.0% $9 $3 $12 2026Q3 8.6% $9 $3 $13
3.0%  Planning During Construction $9 $3 36.0% $12 0.0% $9 $3 $12 2026Q3 8.6% $9 $3 $13
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $23 $8 36.0% $31 0.0% $23 $8 $31 2026Q3 8.6% $25 $9 $34
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $360 $130 $490 $360 $130 $490 $393 $141 $534|
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*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B c D E F G H I J P L m N o
6 COAL DOCK JETTY
18 CULTURAL RESOURCE PRESERVATION $55,926 $20,133 36.0% $76,059 0.0% $55,926 $20,133 $76,059 2027Q1 11.1% $62,129 $22,366 $84,495
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $55,926 $20,133 36.0% $76,059 $55,926 $20,133 $76,059 $62,129 $22,366 $84,495
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0% Project Management $1,119 $403 36.0% $1,521 0.0% $1,119 $403 $1,521 2024Q1 2.8% $1,150 $414 $1,564
1.0%  Planning & Environmental Compliance $559 $201 36.0% $761 0.0% $559 $201 $761 2024Q1 2.8% $575 $207 $782
4.0% Engineering & Design $2,237 $805 36.0% $3,042 0.0% $2,237 $805 $3,042 2024Q1 2.8% $2,300 $828 $3,128
2.0% Reviews, ATRs, IEPRs, VE $1,119 $403 36.0% $1,521 0.0% $1,119 $403 $1,521 2024Q1 2.8% $1,150 $414 $1,564
1.0% Life Cycle Updates (cost, schedule, risks) $559 $201 36.0% $761 0.0% $559 $201 $761 2024Q1 2.8% $575 $207 $782
1.0%  Contracting & Reprographics $559 $201 36.0% $761 0.0% $559 $201 $761 2024Q1 2.8% $575 $207 $782
3.0%  Engineering During Construction $1,678 $604 36.0% $2,282 0.0% $1,678 $604 $2,282 2027Q1 9.8% $1,842 $663 $2,505
3.0% Planning During Construction $1,678 $604 36.0% $2,282 0.0% $1,678 $604 $2,282 2027Q1 9.8% $1,842 $663 $2,505
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $4,474 $1,611 36.0% $6,085 0.0% $4,474 $1,611 $6,085 2027Q1 9.8% $4,911 $1,768 $6,679
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $69,908 $25,167 $95,074 $69,908 $25,167 $95,074 $77,049 $27,738 $104,786|
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*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % (3K) ($K) (3K)
A B c D E F G H I J P L m N o
7 COAL DOCK JETTY DREDGING
18 CULTURAL RESOURCE PRESERVATION $11,500 $4,140 36.0% $15,640 0.0% $11,500 $4,140 $15,640 2035Q1 36.4% $15,688 $5,648 $21,335
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $11,500 $4,140 36.0% $15,640 $11,500 $4,140 $15,640 $15,688 $5,648 $21,335
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 $58 $21 36.0% $78 0.0% $58 $21 $78 2024Q1 2.8% $59 $21 $80
0.3%  Planning & Environmental Compliance $35 $12 36.0% $47 0.0% $35 $12 $47 2024Q1 2.8% $35 $13 $48
1.0%  Engineering & Design $115 $41 36.0% $156 0.0% $115 $41 $156 2024Q1 2.8% $118 $43 $161
0.4% Reviews, ATRs, IEPRs, VE $46 $17 36.0% $63 0.0% $46 $17 $63 2024Q1 2.8% $47 $17 $64
0.2% Life Cycle Updates (cost, schedule, risks) $23 $8 36.0% $31 0.0% $23 $8 $31 2024Q1 2.8% $24 $9 $32
0.1%  Contracting & Reprographics $12 $4 36.0% $16 0.0% $12 $4 $16 2024Q1 2.8% $12 $4 $16
0.8%  Engineering During Construction $86 $31 36.0% $117 0.0% $86 $31 $117 2035Q1 30.5% $113 $41 $153
0.8%  Planning During Construction $86 $31 36.0% $117 0.0% $86 $31 $117 2035Q1 30.5% $113 $41 $153
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $920 $331 36.0% $1,251 0.0% $920 $331 $1,251 2035Q1 30.5% $1,201 $432 $1,633
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $12,880 $4,637 $17,517 $12,880 $4,637 $17,517 $17,409 $6,267 $23,676|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
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*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO?T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B c D E F G H I J P L M N o
8 LANDFILL
18 CULTURAL RESOURCE PRESERVATION $465,924 $167,733 36.0% $633,657 0.0% $465,924 $167,733 $633,657 2035Q1 36.4% $635,588 $228,812 $864,400
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $465,924 $167,733 36.0% 633,657 $465,924 $167,733 $633,657 $635,588 $228,812 $864,400
01 LANDS AND DAMAGES $0 $0 0.0% $ - 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $9,318 $3,355 36.0% $12,673 0.0% $9,318 $3,355 $12,673 2023Q1 0.0% $9,318 $3,355 $12,673
1.0%  Planning & Environmental Compliance $4,659 $1,677 36.0% $6,337 0.0% $4,659 $1,677 $6,337 2023Q1 0.0% $4,659 $1,677 $6,337
4.0% Engineering & Design $18,637 $6,709 36.0% $25,346 0.0% $18,637 $6,709 $25,346 2023Q1 0.0% $18,637 $6,709 $25,346)
2.0% Reviews, ATRs, IEPRs, VE $9,318 $3,355 36.0% $12,673 0.0% $9,318 $3,355 $12,673 2023Q1 0.0% $9,318 $3,355 $12,673
1.0% Life Cycle Updates (cost, schedule, risks) $4,659 $1,677 36.0% $6,337 0.0% $4,659 $1,677 $6,337 2023Q1 0.0% $4,659 $1,677 $6,337
1.0%  Contracting & Reprographics $4,659 $1,677 36.0% $6,337 0.0% $4,659 $1,677 $6,337 2023Q1 0.0% $4,659 $1,677 $6,337
3.0% Engineering During Construction $13,978 $5,032 36.0% $19,010 0.0% $13,978 $5,032 $19,010 2035Q1 30.5% $18,242 $6,567 $24,810
3.0% Planning During Construction $13,978 $5,032 36.0% $19,010 0.0% $13,978 $5,032 $19,010 2035Q1 30.5% $18,242 $6,567 $24,810
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $37,274 $13,419 36.0% 50,693 0.0% $37,274  $13,419 $50,693 2035Q1 30.5% $48,646  $17,513 $66,159
0.0%  Project Operation: $0 $0 36.0% 0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% 0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $582,405 $209,666 792,071 $582,405 $209,666 $792,071 $771,971  $277,910 $1,049,880|
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Printed:4/24/2023
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**** TOTAL PROJECT COST SUMMARY ****

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
9 WATER TREATMENT FACILITY
18 CULTURAL RESOURCE PRESERVATION $24,441 $8,799 36.0% $33,240 0.0% $24,441 $8,799 $33,240 2032Q3 28.0% $31,275 $11,259 $42,534
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $24.441 $8,799 36.0% $33,240 $24,441 $8,799 $33,240 $31,275 $11,259 $42,534
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $489 $176 36.0% $665 0.0% $489 $176 $665 2030Q3 18.5% $579 $208 $787
1.0%  Planning & Environmental Compliance $244 $88 36.0% $332 0.0% $244 $88 $332 2030Q3 18.5% $290 $104 $394
4.0% Engineering & Design $978 $352 36.0% $1,330 0.0% $978 $352 $1,330 2030Q3 18.5% $1,158 $417 $1,575
2.0% Reviews, ATRs, IEPRs, VE $489 $176 36.0% $665 0.0% $489 $176 $665 2030Q3 18.5% $579 $208 $787
1.0% Life Cycle Updates (cost, schedule, risks) $244 $88 36.0% $332 0.0% $244 $88 $332 2030Q3 18.5% $290 $104 $394
1.0%  Contracting & Reprographics $244 $88 36.0% $332 0.0% $244 $88 $332 2030Q3 18.5% $290 $104 $394
3.0%  Engineering During Construction $733 $264 36.0% $997 0.0% $733 $264 $997 2032Q3 23.7% $907 $327 $1,234
3.0%  Planning During Construction $733 $264 36.0% $997 0.0% $733 $264 $997 2032Q3 23.7% $907 $327 $1,234
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $1,955 $704 36.0% $2,659 0.0% $1,955 $704 $2,659 2032Q3 23.7% $2,419 $871 $3,290
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $30,551 $10,998 $41,550 $30,551 $10,998 $41,550 $38,693 $13,930 $52,623|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
Page 11 of 16

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
10 SOUTH SHORELINE
18 CULTURAL RESOURCE PRESERVATION $153,650 $55,314 36.0% $208,964 0.0% $153,650 $55,314 $208,964 2035Q3 38.2% $212,353 $76,447 $288,800
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $153,650 $55,314 36.0% $208,964 $153,650 $55,314 $208,964 $212,353 $76,447 $288,800
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 $768 $277 36.0% $1,045 0.0% $768 $277 $1,045 2031Q3 21.1% $930 $335 $1,265
0.3%  Planning & Environmental Compliance $461 $166 36.0% $627 0.0% $461 $166 $627 2031Q3 21.1% $558 $201 $759
1.0% Engineering & Design $1,537 $553 36.0% $2,090 0.0% $1,537 $553 $2,090 2031Q3 21.1% $1,860 $670 $2,530
0.4% Reviews, ATRs, IEPRs, VE $615 $221 36.0% $836 0.0% $615 $221 $836 2031Q3 21.1% $744 $268 $1,012
0.2% Life Cycle Updates (cost, schedule, risks) $307 $111 36.0% $418 0.0% $307 $111 $418 2031Q3 21.1% $372 $134 $506
0.1%  Contracting & Reprographics $154 $55 36.0% $209 0.0% $154 $55 $209 2031Q3 21.1% $186 $67 $253
0.8%  Engineering During Construction $1,152 $415 36.0% $1,567 0.0% $1,152 $415 $1,567 2035Q3 31.9% $1,520 $547 $2,068
0.8%  Planning During Construction $1,152 $415 36.0% $1,567 0.0% $1,152 $415 $1,567 2035Q3 31.9% $1,520 $547 $2,068
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $12,292 $4,425 36.0% $16,717 0.0% $12,292 $4,425 $16,717 2035Q3 31.9% $16,218 $5,838 $22,056
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $172,088 $61,952 $234,040 $172,088 $61,952 $234,040 $236,261 $85,054 $321,316|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
Page 12 of 16

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
11 TROUGH
18 CULTURAL RESOURCE PRESERVATION $25,548 $9,197 36.0% $34,745 0.0% $25,548 $9,197 $34,745 2036Q3 41.8% $36,227 $13,042 $49,268,
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $25,548 $9,197 36.0% $34,745 $25,548 $9,197 $34,745 $36,227 $13,042 $49,268
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 $128 $46 36.0% $174 0.0% $128 $46 $174 2034Q3 29.1% $165 $59 $224
0.3%  Planning & Environmental Compliance $77 $28 36.0% $104 0.0% $77 $28 $104 2034Q3 29.1% $99 $36 $135
1.0%  Engineering & Design $255 $92 36.0% $347 0.0% $255 $92 $347 2034Q3 29.1% $330 $119 $449
0.4% Reviews, ATRs, IEPRs, VE $102 $37 36.0% $139 0.0% $102 $37 $139 2034Q3 29.1% $132 $47 $179
0.2% Life Cycle Updates (cost, schedule, risks) $51 $18 36.0% $69 0.0% $51 $18 $69 2034Q3 29.1% $66 $24 $90
0.1%  Contracting & Reprographics $26 $9 36.0% $35 0.0% $26 $9 $35 2034Q3 29.1% $33 $12 $45
0.8%  Engineering During Construction $192 $69 36.0% $261 0.0% $192 $69 $261 2036Q3 34.8% $258 $93 $351
0.8%  Planning During Construction $192 $69 36.0% $261 0.0% $192 $69 $261 2036Q3 34.8% $258 $93 $351
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $2,044 $736 36.0% $2,780 0.0% $2,044 $736 $2,780 2036Q3 34.8% $2,756 $992 $3,748
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $28,614 $10,301 $38,915 $28,614 $10,301 $38,915 $40,324 $14,517 $54,840|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
Page 13 of 16

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B C D E F G H ) J P L M N (o]
12 NORTH SHORELINE
18 CULTURAL RESOURCE PRESERVATION $88,352 $31,807 36.0% $120,159 0.0% $88,352 $31,807 $120,159 2038Q3 49.3% $131,881 $47,477 $179,358
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $88,352 $31,807 36.0% $120,159 $88,352 $31,807 $120,159 $131,881 $47,477 $179,358
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 $442 $159 36.0% $601 0.0% $442 $159 $601 2035Q3 31.9% $583 $210 $793
0.3%  Planning & Environmental Compliance $265 $95 36.0% $360 0.0% $265 $95 $360 2035Q3 31.9% $350 $126 $476
1.0% Engineering & Design $884 $318 36.0% $1,202 0.0% $884 $318 $1,202 2035Q3 31.9% $1,166 $420 $1,585
0.4% Reviews, ATRs, IEPRs, VE $353 $127 36.0% $481 0.0% $353 $127 $481 2035Q3 31.9% $466 $168 $634
0.2% Life Cycle Updates (cost, schedule, risks) $177 $64 36.0% $240 0.0% $177 $64 $240 2035Q3 31.9% $233 $84 $317
0.1%  Contracting & Reprographics $88 $32 36.0% $120 0.0% $88 $32 $120 2035Q3 31.9% $117 $42 $159
0.8%  Engineering During Construction $663 $239 36.0% $901 0.0% $663 $239 $901 2038Q3 40.8% $933 $336 $1,269
0.8%  Planning During Construction $663 $239 36.0% $901 0.0% $663 $239 $901 2038Q3 40.8% $933 $336 $1,269
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $7,068 $2,545 36.0% $9,613 0.0% $7,068 $2,545 $9,613 2038Q3 40.8% $9,955 $3,584 $13,538
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $98,954 $35,624 $134,578 $98,954 $35,624 $134,578 $146,616 $52,782 $199,398|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
Page 14 of 16

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B C D E F G H ) J P L M N (o]
13 DUNE
18 CULTURAL RESOURCE PRESERVATION $66,645 $23,992 36.0% $90,637 0.0% $66,645 $23,992 $90,637 2041Q3 61.2% $107,442 $38,679 $146,122
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $66,645 $23,992 36.0% $90,637 $66,645 $23,992 $90,637 $107,442 $38,679 $146,122
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 $333 $120 36.0% $453 0.0% $333 $120 $453 2038Q3 40.8% $469 $169 $638
0.3%  Planning & Environmental Compliance $200 $72 36.0% $272 0.0% $200 $72 $272 2038Q3 40.8% $282 $101 $383
1.0%  Engineering & Design $666 $240 36.0% $906 0.0% $666 $240 $906 2038Q3 40.8% $939 $338 $1,277
0.4% Reviews, ATRs, IEPRs, VE $267 $96 36.0% $363 0.0% $267 $96 $363 2038Q3 40.8% $375 $135 $511
0.2% Life Cycle Updates (cost, schedule, risks) $133 $48 36.0% $181 0.0% $133 $48 $181 2038Q3 40.8% $188 $68 $255
0.1%  Contracting & Reprographics $67 $24 36.0% $91 0.0% $67 $24 $91 2038Q3 40.8% $94 $34 $128
0.8%  Engineering During Construction $500 $180 36.0% $680 0.0% $500 $180 $680 2041Q3 50.3% $751 $271 $1,022
0.8%  Planning During Construction $500 $180 36.0% $680 0.0% $500 $180 $680 2041Q3 50.3% $751 $271 $1,022
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $5,332 $1,919 36.0% $7,251 0.0% $5,332 $1,919 $7,251 2041Q3 50.3% $8,016 $2,886 $10,901
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $74,642 $26,871 $101,514 $74,642 $26,871 $101,514 $119,307 $42,951 $162,258|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023
Page 15 of 16

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
14 MIDDLE SHORELINE
18 CULTURAL RESOURCE PRESERVATION $33,996 $12,239 36.0% $46,235 0.0% $33,996 $12,239 $46,235 2044Q1 71.9% $58,427 $21,034 $79,461
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $33,996 $12,239 36.0% $46,235 $33,996  $12,239 $46,235 $58,427  $21,034 $79,461
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 $170 $61 36.0% $231 0.0% $170 $61 $231 2041Q1 48.7% $253 $91 $344
0.3%  Planning & Environmental Compliance $102 $37 36.0% $139 0.0% $102 $37 $139 2041Q1 48.7% $152 $55 $206
1.0%  Engineering & Design $340 $122 36.0% $462 0.0% $340 $122 $462 2041Q1 48.7% $506 $182 $688
0.4% Reviews, ATRs, IEPRs, VE $136 $49 36.0% $185 0.0% $136 $49 $185 2041Q1 48.7% $202 $73 $275
0.2% Life Cycle Updates (cost, schedule, risks) $68 $24 36.0% $92 0.0% $68 $24 $92 2041Q1 48.7% $101 $36 $138
0.1%  Contracting & Reprographics $34 $12 36.0% $46 0.0% $34 $12 $46 2041Q1 48.7% $51 $18 $69
0.8%  Engineering During Construction $255 $92 36.0% $347 0.0% $255 $92 $347 2044Q1 58.2% $403 $145 $549
0.8%  Planning During Construction $255 $92 36.0% $347 0.0% $255 $92 $347 2044Q1 58.2% $403 $145 $549
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $2,720 $979 36.0% $3,699 0.0% $2,720 $979 $3,699 2044Q1 58.2% $4,303 $1,549 $5,851
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $38,076 $13,707 $51,783 $38,076 $13,707 $51,783 $64,800 $23,328 $88,129|
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**** TOTAL PROJECT COST SUMMARY ****

**** CONTRACT COST SUMMARY ****

Printed:4/24/2023

Page 16 of 16

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
15 FINANCIAL ASSURANCES
18 CULTURAL RESOURCE PRESERVATION $1,000 $360 36.0% $1,360 0.0% $1,000 $360 $1,360 2033Q3 31.3% $1,313 $473 $1,786
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $1,000 $360 36.0% $1,360 $1,000 $360 $1,360 $1,313 $473 $1,786
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 $5 $2 36.0% $7 0.0% $5 $2 $7 2031Q3 21.1% $6 $2 $8
0.3%  Planning & Environmental Compliance $3 $1 36.0% $4 0.0% $3 $1 $4 2031Q3 21.1% $4 $1 $5
1.0%  Engineering & Design $10 $4 36.0% $14 0.0% $10 $4 $14 2031Q3 21.1% $12 $4 $16
0.4% Reviews, ATRs, IEPRs, VE $4 $1 36.0% $5 0.0% $4 $1 $5 2031Q3 21.1% $5 $2 $7
0.2% Life Cycle Updates (cost, schedule, risks) $2 $1 36.0% $3 0.0% $2 $1 $3 2031Q3 21.1% $2 $1 $3
0.1%  Contracting & Reprographics $1 $0 36.0% $1 0.0% $1 $0 $1 2031Q3 21.1% $1 $0 $2
0.8%  Engineering During Construction $8 $3 36.0% $10 0.0% $8 $3 $10 2033Q3 26.4% $9 $3 $13
0.8%  Planning During Construction $8 $3 36.0% $10 0.0% $8 $3 $10 2033Q3 26.4% $9 $3 $13
0.0%  Adaptive Management & Monitoring $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $80 $29 36.0% $109 0.0% $80 $29 $109 2033Q3 26.4% $101 $36 $138
0.0%  Project Operation: $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 36.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $1,120 $403 $1,523 $1,120 $403 $1,523 $1,463 $527 $1,990|
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PROJECT:

GAY, Mi

This Estimate reflects the scope and schedule in report;

ALL - BUFFALO REEF STAMP SANDS REMEDIATION
PROJECT NO: P2 xxxxxx - MEDIUM
LOCATION:

BUFFALO REEF STAMP SANDS FEASIBILITY STUDY

**** TOTAL PROJECT COST SUMMARY ****

DISTRICT: DETROIT DISTRICT
POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ

Printed:4/24/2023
Page 1 of 14

PREPARED: 11/8/2022

Civil Works Work Breakdown Structure

ESTIMATED COST

PROJECT FIRST COST

TOTAL PROJECT COST

(Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 2023
Effective Price Level Date: 1 OCT 22
TOTAL
Spent Thru: FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-22 COST INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) (3K) (%) ($K) ($K) ($K) ($K) ($K) (%) ($K) ($K) ($K)

A B (o D E F G H 1 J K L M N (o]
18 CULTURAL RESOURCE PRESERVATION $741,467  $222,440 30.0% $963,907 0.0% $741,467 $222,440  $963,907 $0| $963,907 32.6% $983,511 $295,053 $1,278,564
#N/A $0 $0 - $0 - $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
#N/A $0 $0 - $0 $0 $0 $0 $0 $0 - $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS:| $741,467 $222,440 $963,907 0.0% $741,467 $222,440  $963,907 $0| $963,907 32.6% $983,511 $295,053 $1,278,564
01 LANDS AND DAMAGES $30,000 $6,000 20.0% $36,000 0.0% $30,000 $6,000 $36,000 $0| $36,000 6.9% $32,076 $6,415 $38,491
30 PLANNING, ENGINEERING & DESIGN $88,954 $26,686 30.0% $115,640 0.0% $88,954  $26,686  $115,640 $0| $115,640 11.4% $99,087  $29,726 $128,813
31 CONSTRUCTION MANAGEMENT $59,317 $17,795 30.0% $77,113 0.0% $59,317  $17,795 $77,113 $0| $77,113 27.5% $75,612  $22,683 $98,295
PROJECT COST TOTALS:|| $919,739  $272,922 29.7% $1,192,660 $919,739 $272,922 $1,192,660 $0 $1,192,660 29.5% $1,190,285 $353,878 $1,544,163

CHIEF, COST ENGINEERING, ALEX JIMENEZ

ESTIMATED TOTAL PROJECT COST: $1,544,163

Filename: Medium - Non-CAP Example TPCS 30 Sep 2022.xIsx
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PROJECT MANAGER, STEVE CHECK

CHIEF, REAL ESTATE, xxx

CHIEF, PLANNING, ADAM FOX

CHIEF, ENGINEERING, PHIL ROSS

CHIEF, OPERATIONS, CINDY JAREMA
CHIEF, CONSTRUCTION, BRUCE WALRAD

CHIEF, CONTRACTING,xxx

CHIEF, PM-PB, xxxx

CHIEF, DPM, xxx




**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 2 of 14
**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
RISK BASED
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B c D E F G H I J P L M N o
1 GRAND TRAVERSE HARBOR DREDGING
18 CULTURAL RESOURCE PRESERVATION $5,250 $1,575 30.0% $6,825 0.0% $5,250 $1,575 $6,825 2029Q1 16.9% $6,140 $1,842 $7,981
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $5,250 $1,575 30.0% $6,825 $5,250 $1,575 $6,825 $6,140 $1,842 $7,981
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 $26 $8 30.0% $34 0.0% $26 $8 $34 2023Q1 0.0% $26 $8 $34
0.3%  Planning & Environmental Compliance $16 $5 30.0% $20 0.0% $16 $5 $20 2023Q1 0.0% $16 $5 $20
1.0%  Engineering & Design $53 $16 30.0% $68 0.0% $53 $16 $68 2023Q1 0.0% $53 $16 $68
0.4% Reviews, ATRs, IEPRs, VE $21 $6 30.0% $27 0.0% $21 $6 $27 2023Q1 0.0% $21 $6 $27
0.2% Life Cycle Updates (cost, schedule, risks) $11 $3 30.0% $14 0.0% $11 $3 $14 2023Q1 0.0% $11 $3 $14
0.1%  Contracting & Reprographics $5 $2 30.0% $7 0.0% $5 $2 $7 2023Q1 0.0% $5 $2 $7
0.8%  Engineering During Construction $39 $12 30.0% $51 0.0% $39 $12 $51 2029Q1 14.6% $45 $14 $59
0.8%  Planning During Construction $39 $12 30.0% $51 0.0% $39 $12 $51 2029Q1 14.6% $45 $14 $59
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $420 $126 30.0% $546 0.0% $420 $126 $546 2029Q1 14.6% $482 $144 $626
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $5,880 $1,764 $7,644 $5,880 $1,764 $7,644 $6,843 $2,053 $8,895
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 3 of 14
***+%* CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
WBS Civil Works COST CNTG CNTG TOTAL ESC COST 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 (o4 D E F G H ) J P L M N (o]
2 REAL ESTATE
18 CULTURAL RESOURCE PRESERVATION $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $0 $0 0.0% $0 $0 $0 $0 $0 $0 $0
01 LANDS AND DAMAGES $30,000 $6,000 20.0% $36,000 0.0% $30,000 $6,000 $36,000 2025Q3 6.9% $32,076 $6,415 $38,491
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.3%  Planning & Environmental Compliance $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
1.0%  Engineering & Design $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.4%  Reviews, ATRs, IEPRs, VE $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.2% Life Cycle Updates (cost, schedule, risks) $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.1%  Contracting & Reprographics $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.8%  Engineering During Construction $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.8%  Planning During Construction $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Adaptive Management & Monitoring $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operation: $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $30,000 $6,000 $36,000 $30,000 $6,000 $36,000 $32,076 $6,415 $38,491
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**** TOTAL PROJECT COST SUMMARY ****

Printed:4/24/2023

Page 4 of 14
**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO.ST TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) (3K) (%) ($K) (3K) ($K) Date % ($K) ($K) ($K)
A B c D E F G H I J P L M N o
3 WETLAND MITIGATION
18 CULTURAL RESOURCE PRESERVATION $1,250 $375 30.0% $1,625 0.0% $1,250 $375 $1,625 2026Q3 9.7% $1,371 $411 $1,783
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $1,250 $375 30.0% $1,625 $1,250 $375 $1,625 $1,371 $411 $1,783
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $25 $8 30.0% $33 0.0% $25 $8 $33 2024Q3 4.0% $26 $8 $34
1.0%  Planning & Environmental Compliance $13 $4 30.0% $16 0.0% $13 $4 $16 2024Q3 4.0% $13 $4 $17
4.0% Engineering & Design $50 $15 30.0% $65 0.0% $50 $15 $65 2024Q3 4.0% $52 $16 $68
2.0% Reviews, ATRs, IEPRs, VE $25 $8 30.0% $33 0.0% $25 $8 $33 2024Q3 4.0% $26 $8 $34
1.0% Life Cycle Updates (cost, schedule, risks) $13 $4 30.0% $16 0.0% $13 $4 $16 2024Q3 4.0% $13 $4 $17
1.0%  Contracting & Reprographics $13 $4 30.0% $16 0.0% $13 $4 $16 2024Q3 4.0% $13 $4 $17
3.0% Engineering During Construction $38 $11 30.0% $49 0.0% $38 $11 $49 2026Q3 8.6% $41 $12 $53
3.0%  Planning During Construction $38 $11 30.0% $49 0.0% $38 $11 $49 2026Q3 8.6% $41 $12 $53
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $100 $30 30.0% $130 0.0% $100 $30 $130 2026Q3 8.6% $109 $33 $141
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $1,563 $469 $2,031 $1,563 $469 $2,031 $1,704 $511 $2,215
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 5 of 14
*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % ($K) ($K) ($K)
A B (o4 D E F G H ) J P L M N (o]
4 HAUL ROADS
18 CULTURAL RESOURCE PRESERVATION $5,428 $1,628 30.0% $7,056 0.0% $5,428 $1,628 $7,056 2026Q3 9.7% $5,954 $1,786 $7,741
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $5,428 $1,628 30.0% $7,056 $5,428 $1,628 $7,056 $5,954 $1,786 $7,741
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $109 $33 30.0% $141 0.0% $109 $33 $141 2024Q3 4.0% $113 $34 $147
1.0%  Planning & Environmental Compliance $54 $16 30.0% $71 0.0% $54 $16 $71 2024Q3 4.0% $56 $17 $73
4.0%  Engineering & Design $217 $65 30.0% $282 0.0% $217 $65 $282 2024Q3 4.0% $226 $68 $293
2.0% Reviews, ATRs, IEPRs, VE $109 $33 30.0% $141 0.0% $109 $33 $141 2024Q3 4.0% $113 $34 $147
1.0% Life Cycle Updates (cost, schedule, risks) $54 $16 30.0% $71 0.0% $54 $16 $71 2024Q3 4.0% $56 $17 $73
1.0%  Contracting & Reprographics $54 $16 30.0% $71 0.0% $54 $16 $71 2024Q3 4.0% $56 $17 $73
3.0%  Engineering During Construction $163 $49 30.0% $212 0.0% $163 $49 $212 2026Q3 8.6% $177 $53 $230
3.0%  Planning During Construction $163 $49 30.0% $212 0.0% $163 $49 $212 2026Q3 8.6% $177 $53 $230
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $434 $130 30.0% $565 0.0% $434 $130 $565 2026Q3 8.6% $471 $141 $613
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $6,785 $2,036 $8,821 $6,785 $2,036 $8,821 $7,400 $2,220 $9,620|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 6 of 14
**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) (3K) (%) ($K) (3K) ($K) Date % (3K) ($K) (3K)
A B c D E F G H I J P L M N o
5 SEPTIC FIELD RELOCATION
18 CULTURAL RESOURCE PRESERVATION $288 $86 30.0% $374 0.0% $288 $86 $374 2026Q3 9.7% $316 $95 $411
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $288 $86 30.0% $374 $288 $86 $374 $316 $95 $411
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $6 $2 30.0% $7 0.0% $6 $2 $7 2024Q3 4.0% $6 $2 $8
1.0%  Planning & Environmental Compliance $3 $1 30.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
4.0%  Engineering & Design $12 $3 30.0% $15 0.0% $12 $3 $15 2024Q3 4.0% $12 $4 $16
2.0% Reviews, ATRs, IEPRs, VE $6 $2 30.0% $7 0.0% $6 $2 $7 2024Q3 4.0% $6 $2 $8
1.0% Life Cycle Updates (cost, schedule, risks) $3 $1 30.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
1.0%  Contracting & Reprographics $3 $1 30.0% $4 0.0% $3 $1 $4 2024Q3 4.0% $3 $1 $4
3.0%  Engineering During Construction $9 $3 30.0% $11 0.0% $9 $3 $11 2026Q3 8.6% $9 $3 $12
3.0%  Planning During Construction $9 $3 30.0% $11 0.0% $9 $3 $11 2026Q3 8.6% $9 $3 $12
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $23 $7 30.0% $30 0.0% $23 $7 $30 2026Q3 8.6% $25 $8 $33
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $360 $108 $468 $360 $108 $468 $393 $118 $510|
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/24/2023

Page 7 of 14
*** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description (8K) (3K) (%) ($K) (%) ($K) (3K) ($K) Date % ($K) ($K) ($K)
A B c D E F G H I J P L M N o
6 COAL DOCK JETTY
18 CULTURAL RESOURCE PRESERVATION $55,926 $16,778 30.0% $72,704 0.0% $55,926 $16,778 $72,704 2027Q1 11.1% $62,129 $18,639 $80,768
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $55,926 $16,778 30.0% $72,704 $55,926 $16,778 $72,704 $62,129 $18,639 $80,768
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $1,119 $336 30.0% $1,454 0.0% $1,119 $336 $1,454 2024Q1 2.8% $1,150 $345 $1,495
1.0%  Planning & Environmental Compliance $559 $168 30.0% $727 0.0% $559 $168 $727 2024Q1 2.8% $575 $173 $748
4.0% Engineering & Design $2,237 $671 30.0% $2,908 0.0% $2,237 $671 $2,908 2024Q1 2.8% $2,300 $690 $2,990
2.0% Reviews, ATRs, IEPRs, VE $1,119 $336 30.0% $1,454 0.0% $1,119 $336 $1,454 2024Q1 2.8% $1,150 $345 $1,495
1.0% Life Cycle Updates (cost, schedule, risks) $559 $168 30.0% $727 0.0% $559 $168 $727 2024Q1 2.8% $575 $173 $748
1.0%  Contracting & Reprographics $559 $168 30.0% $727 0.0% $559 $168 $727 2024Q1 2.8% $575 $173 $748
3.0%  Engineering During Construction $1,678 $503 30.0% $2,181 0.0% $1,678 $503 $2,181 2027Q1 9.8% $1,842 $552 $2,394
3.0% Planning During Construction $1,678 $503 30.0% $2,181 0.0% $1,678 $503 $2,181 2027Q1 9.8% $1,842 $552 $2,394
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $4,474 $1,342 30.0% $5,816 0.0% $4,474 $1,342 $5,816 2027Q1 9.8% $4,911 $1,473 $6,384
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $69,908 $20,972 $90,880 $69,908 $20,972 $90,880 $77,049 $23,115 $100,163|
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**** CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B c D E F G H I J P L m N o
7 COAL DOCK JETTY DREDGING
18 CULTURAL RESOURCE PRESERVATION $11,500 $3,450 30.0% $14,950 0.0% $11,500 $3,450 $14,950 2033Q1 29.6% $14,903 $4,471 $19,373
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $11,500 $3,450 30.0% $14,950 $11,500 $3,450 $14,950 $14,903 $4,471 $19,373
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 $58 $17 30.0% $75 0.0% $58 $17 $75 2024Q1 2.8% $59 $18 $77
0.3%  Planning & Environmental Compliance $35 $10 30.0% $45 0.0% $35 $10 $45 2024Q1 2.8% $35 $11 $46
1.0%  Engineering & Design $115 $35 30.0% $150 0.0% $115 $35 $150 2024Q1 2.8% $118 $35 $154
0.4% Reviews, ATRs, IEPRs, VE $46 $14 30.0% $60 0.0% $46 $14 $60 2024Q1 2.8% $47 $14 $61
0.2% Life Cycle Updates (cost, schedule, risks) $23 $7 30.0% $30 0.0% $23 $7 $30 2024Q1 2.8% $24 $7 $31
0.1%  Contracting & Reprographics $12 $3 30.0% $15 0.0% $12 $3 $15 2024Q1 2.8% $12 $4 $15
0.8%  Engineering During Construction $86 $26 30.0% $112 0.0% $86 $26 $112 2033Q1 25.1% $108 $32 $140
0.8%  Planning During Construction $86 $26 30.0% $112 0.0% $86 $26 $112 2033Q1 25.1% $108 $32 $140
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $920 $276 30.0% $1,196 0.0% $920 $276 $1,196 2033Q1 25.1% $1,151 $345 $1,496
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $12,880 $3,864 $16,744 $12,880 $3,864 $16,744 $16,565 $4,969 $21,534|
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***+%* CONTRACT COST SUMMARY ****
PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % ($K) ($K) ($K)
A B c D E F G H I J P L M N o
8 LANDFILL
18 CULTURAL RESOURCE PRESERVATION $368,786 $110,636 30.0% $479,422 0.0% $368,786 $110,636 $479,422 2033Q1 29.6% $477,902 $143,371 $621,272
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $368,786 $110,636 30.0% 479,422 $368,786 $110,636 $479,422 $477,902 $143,371 $621,272
01 LANDS AND DAMAGES $0 $0 0.0% $ - 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $7,376 $2,213 30.0% $9,588 0.0% $7,376 $2,213 $9,588 2023Q1 0.0% $7,376 $2,213 $9,588
1.0%  Planning & Environmental Compliance $3,688 $1,106 30.0% $4,794 0.0% $3,688 $1,106 $4,794 2023Q1 0.0% $3,688 $1,106 $4,794
4.0% Engineering & Design $14,751 $4,425 30.0% $19,177 0.0% $14,751 $4,425 $19,177 2023Q1 0.0% $14,751 $4,425 $19,177,
2.0% Reviews, ATRs, IEPRs, VE $7,376 $2,213 30.0% $9,588 0.0% $7,376 $2,213 $9,588 2023Q1 0.0% $7,376 $2,213 $9,588
1.0% Life Cycle Updates (cost, schedule, risks) $3,688 $1,106 30.0% $4,794 0.0% $3,688 $1,106 $4,794 2023Q1 0.0% $3,688 $1,106 $4,794
1.0%  Contracting & Reprographics $3,688 $1,106 30.0% $4,794 0.0% $3,688 $1,106 $4,794 2023Q1 0.0% $3,688 $1,106 $4,794
3.0%  Engineering During Construction $11,064 $3,319 30.0% $14,383 0.0% $11,064 $3,319 $14,383 2033Q1 25.1% $13,838 $4,151 $17,989
3.0% Planning During Construction $11,064 $3,319 30.0% $14,383 0.0% $11,064 $3,319 $14,383 2033Q1 25.1% $13,838 $4,151 $17,989
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $29,503 $8,851 30.0% 38,354 0.0% $29,503 $8,851 $38,354 2033Q1 25.1% $36,900 $11,070 $47,971
0.0%  Project Operation: $0 $0 30.0% 0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% 0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $460,983 $138,295 599,277 $460,983 $138,295 $599,277 $583,044 $174,913 $757,957|
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**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
9 WATER TREATMENT FACILITY
18 CULTURAL RESOURCE PRESERVATION $24,441 $7,332 30.0% $31,773 0.0% $24,441 $7,332 $31,773 2032Q3 28.0% $31,275 $9,383 $40,658,
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $24.441 $7,332 30.0% $31,773 $24,441 $7,332 $31,773 $31,275 $9,383 $40,658
01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
2.0%  Project Management $489 $147 30.0% $635 0.0% $489 $147 $635 2030Q3 18.5% $579 $174 $753
1.0%  Planning & Environmental Compliance $244 $73 30.0% $318 0.0% $244 $73 $318 2030Q3 18.5% $290 $87 $376
4.0% Engineering & Design $978 $293 30.0% $1,271 0.0% $978 $293 $1,271 2030Q3 18.5% $1,158 $347 $1,505
2.0% Reviews, ATRs, IEPRs, VE $489 $147 30.0% $635 0.0% $489 $147 $635 2030Q3 18.5% $579 $174 $753
1.0% Life Cycle Updates (cost, schedule, risks) $244 $73 30.0% $318 0.0% $244 $73 $318 2030Q3 18.5% $290 $87 $376
1.0%  Contracting & Reprographics $244 $73 30.0% $318 0.0% $244 $73 $318 2030Q3 18.5% $290 $87 $376
3.0%  Engineering During Construction $733 $220 30.0% $953 0.0% $733 $220 $953 2032Q3 23.7% $907 $272 $1,179
3.0%  Planning During Construction $733 $220 30.0% $953 0.0% $733 $220 $953 2032Q3 23.7% $907 $272 $1,179
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $1,955 $587 30.0% $2,542 0.0% $1,955 $587 $2,542 2032Q3 23.7% $2,419 $726 $3,145
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $30,551 $9,165 $39,717 $30,551 $9,165 $39,717 $38,693 $11,608 $50,301|
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**** TOTAL PROJECT COST SUMMARY ****

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
10 SOUTH SHORELINE
18 CULTURAL RESOURCE PRESERVATION $153,650 $46,095 30.0% $199,745 0.0% $153,650 $46,095 $199,745 2035Q3 38.2% $212,353 $63,706 $276,058
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $153,650 $46,095 30.0% $199,745 $153,650 $46,095 $199,745 $212,353 $63,706 $276,058
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 $768 $230 30.0% $999 0.0% $768 $230 $999 2031Q3 21.1% $930 $279 $1,209
0.3%  Planning & Environmental Compliance $461 $138 30.0% $599 0.0% $461 $138 $599 2031Q3 21.1% $558 $167 $725
1.0% Engineering & Design $1,537 $461 30.0% $1,997 0.0% $1,537 $461 $1,997 2031Q3 21.1% $1,860 $558 $2,418
0.4% Reviews, ATRs, IEPRs, VE $615 $184 30.0% $799 0.0% $615 $184 $799 2031Q3 21.1% $744 $223 $967
0.2% Life Cycle Updates (cost, schedule, risks) $307 $92 30.0% $399 0.0% $307 $92 $399 2031Q3 21.1% $372 $112 $484
0.1%  Contracting & Reprographics $154 $46 30.0% $200 0.0% $154 $46 $200 2031Q3 21.1% $186 $56 $242
0.8%  Engineering During Construction $1,152 $346 30.0% $1,498 0.0% $1,152 $346 $1,498 2035Q3 31.9% $1,520 $456 $1,977
0.8%  Planning During Construction $1,152 $346 30.0% $1,498 0.0% $1,152 $346 $1,498 2035Q3 31.9% $1,520 $456 $1,977
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $12,292 $3,688 30.0% $15,980 0.0% $12,292 $3,688 $15,980 2035Q3 31.9% $16,218 $4,865 $21,083
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $172,088 $51,626 $223,714 $172,088 $51,626 $223,714 $236,261 $70,878 $307,140|
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**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
11 TROUGH
18 CULTURAL RESOURCE PRESERVATION $25,548 $7,664 30.0% $33,212 0.0% $25,548 $7,664 $33,212 2036Q3 41.8% $36,227 $10,868 $47,095
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $25,548 $7,664 30.0% $33,212 $25,548 $7,664 $33,212 $36,227 $10,868 $47,095
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 $128 $38 30.0% $166 0.0% $128 $38 $166 2034Q3 29.1% $165 $49 $214
0.3%  Planning & Environmental Compliance $77 $23 30.0% $100 0.0% $77 $23 $100 2034Q3 29.1% $99 $30 $129
1.0%  Engineering & Design $255 $77 30.0% $332 0.0% $255 $77 $332 2034Q3 29.1% $330 $99 $429
0.4% Reviews, ATRs, IEPRs, VE $102 $31 30.0% $133 0.0% $102 $31 $133 2034Q3 29.1% $132 $40 $172
0.2% Life Cycle Updates (cost, schedule, risks) $51 $15 30.0% $66 0.0% $51 $15 $66 2034Q3 29.1% $66 $20 $86
0.1%  Contracting & Reprographics $26 $8 30.0% $33 0.0% $26 $8 $33 2034Q3 29.1% $33 $10 $43
0.8%  Engineering During Construction $192 $57 30.0% $249 0.0% $192 $57 $249 2036Q3 34.8% $258 $78 $336
0.8%  Planning During Construction $192 $57 30.0% $249 0.0% $192 $57 $249 2036Q3 34.8% $258 $78 $336
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $2,044 $613 30.0% $2,657 0.0% $2,044 $613 $2,657 2036Q3 34.8% $2,756 $827 $3,583
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $28,614 $8,584 $37,198 $28,614 $8,584 $37,198 $40,324 $12,097 $52,421|
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**** TOTAL PROJECT COST SUMMARY ****

**** CONTRACT COST SUMMARY ****

PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C0§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
12 NORTH SHORELINE
18 CULTURAL RESOURCE PRESERVATION $88,400 $26,520 30.0% $114,920 0.0% $88,400 $26,520 $114,920 2039Q1 51.2% $133,629 $40,089 $173,718
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $88,400 $26,520 30.0% $114,920 $88,400 $26,520 $114,920 $133,629 $40,089 $173,718
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 $442 $133 30.0% $575 0.0% $442 $133 $575 2035Q1 30.5% $577 $173 $750
0.3%  Planning & Environmental Compliance $265 $80 30.0% $345 0.0% $265 $80 $345 2035Q1 30.5% $346 $104 $450
1.0% Engineering & Design $884 $265 30.0% $1,149 0.0% $884 $265 $1,149 2035Q1 30.5% $1,154 $346 $1,500
0.4% Reviews, ATRs, IEPRs, VE $354 $106 30.0% $460 0.0% $354 $106 $460 2035Q1 30.5% $461 $138 $600
0.2% Life Cycle Updates (cost, schedule, risks) $177 $53 30.0% $230 0.0% $177 $53 $230 2035Q1 30.5% $231 $69 $300
0.1%  Contracting & Reprographics $88 $27 30.0% $115 0.0% $88 $27 $115 2035Q1 30.5% $115 $35 $150
0.8%  Engineering During Construction $663 $199 30.0% $862 0.0% $663 $199 $862 2039Q1 42.4% $944 $283 $1,227
0.8%  Planning During Construction $663 $199 30.0% $862 0.0% $663 $199 $862 2039Q1 42.4% $944 $283 $1,227
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $7,072 $2,122 30.0% $9,194 0.0% $7,072 $2,122 $9,194 2039Q1 42.4% $10,069 $3,021 $13,090
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $99,008 $29,702 $128,710 $99,008 $29,702 $128,710 $148,470 $44,541 $193,012|
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PROJECT: ALL - BUFFALO REEF STAMP SANDS REMEDIATION DISTRICT: DETROIT DISTRICT PREPARED: 11/8/2022
LOCATION: GAY, MI POC: CHIEF, COST ENGINEERING, ALEX JIMENEZ
This Estimate reflects the scope and schedule in report; BUFFALO REEF STAMP SANDS FEASIBILITY STUDY
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Nov-22 Program Year (Budget EC): 2023
Effective Price Level: 1-Oct-22 Effective Price Level Date: 1 OCT 22 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) (%) ($K) ($K) ($K) Date % _(8K) _(8K) _(8K)
A B (o4 D E F G H ) J P L M N (o]
13 FINANCIAL ASSURANCES
18 CULTURAL RESOURCE PRESERVATION $1,000 $300 30.0% $1,300 0.0% $1,000 $300 $1,300 2033Q3 31.3% $1,313 $394 $1,707
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
#N/A $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONSTRUCTION ESTIMATE TOTALS: $1,000 $300 30.0% $1,300 $1,000 $300 $1,300 $1,313 $394 $1,707
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 $5 $2 30.0% $7 0.0% $5 $2 $7 2031Q3 21.1% $6 $2 $8
0.3%  Planning & Environmental Compliance $3 $1 30.0% $4 0.0% $3 $1 $4 2031Q3 21.1% $4 $1 $5
1.0%  Engineering & Design $10 $3 30.0% $13 0.0% $10 $3 $13 2031Q3 21.1% $12 $4 $16
0.4% Reviews, ATRs, IEPRs, VE $4 $1 30.0% $5 0.0% $4 $1 $5 2031Q3 21.1% $5 $1 $6
0.2% Life Cycle Updates (cost, schedule, risks) $2 $1 30.0% $3 0.0% $2 $1 $3 2031Q3 21.1% $2 $1 $3
0.1%  Contracting & Reprographics $1 $0 30.0% $1 0.0% $1 $0 $1 2031Q3 21.1% $1 $0 $2
0.8%  Engineering During Construction $8 $2 30.0% $10 0.0% $8 $2 $10 2033Q3 26.4% $9 $3 $12
0.8%  Planning During Construction $8 $2 30.0% $10 0.0% $8 $2 $10 2033Q3 26.4% $9 $3 $12
0.0%  Adaptive Management & Monitoring $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Operations $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
31 CONSTRUCTION MANAGEMENT
8.0%  Construction Management $80 $24 30.0% $104 0.0% $80 $24 $104 2033Q3 26.4% $101 $30 $131
0.0%  Project Operation: $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
0.0%  Project Management $0 $0 30.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
CONTRACT COST TOTALS: $1,120 $336 $1,456 $1,120 $336 $1,456 $1,463 $439 $1,902|
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