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Coastal Texas Protection and Restoration Feasibility Study
(Coastal Texas Study)
Feasibility Report
Cost Appendix

This MII estimate was prepared for the Coastal Texas Protection and Restoration Feasibility Study
(Coastal Texas Study) initiated in 2014 to evaluate large-scale coastal storm risk management
(CSRM) and ecosystem restoration (ER) alternatives aimed at providing the coastal communities
of Texas with multiple lines of defense from a wide array of coastal hazards.

The study area includes the entire Texas coastline extending from the mouth of the Sabine River
at the Texas/Louisiana border to the mouth of the Rio Grande near Brownsville, Texas. This
includes all 18 of Texas coastal counties. The study area was subdivided into 4 regions: the upper
Texas coast, the mid to upper Texas coast, the mid Texas coast, and the lower Texas coast.

CSRM features are located in the upper Texas coast and in South Padre Island (SPI) which is
located in lower Texas coast.

The Recommended Plan was formulated as a system and includes several features that provide
risk reduction through a line of engineered features along the gulf, other features to provide
resiliency along the bay and future adaptations to sea level change. The plan features are described
below.

. Bolivar Roads Gate System between Bolivar Peninsula and Galveston Island is the largest
feature of the Coastal Barrier system. It includes surge barrier gates that are made up of navigable
floating sector gates and environmental lift gates and a combi-wall made up of vertically driven
piles with a battered support pile and a reinforced concrete cap.

. The Galveston Ring Barrier System (GRBS) feature is a system of floodwalls, gates, pump
stations, levees which connect to existing levee and seawall. In addition, there are combi-wall,
environmental lift gates and vertical lift gates at Offatts Bayou. Seawall Elevation is a future
adaptation to provide for a continuous barrier for storm surge reduction along the coast.

. Bolivar and West Galveston Beach and Dune System are a critical component of the
comprehensive plan for CSRM along the Texas Coast, and they tie into the storm surge gate and
ensure its function over time.



. Clear Lake and Dickinson Bay Gates and Pump Stations on the mainland reduce residual
risk from bay flooding.

. SPI Beach Nourishment and Sediment Management includes 2.9 miles of beach
nourishment and sediment management, with beach nourishment recurring on a 10-year cycle for
the authorized project life of 50 years.

. Ecosystem Restoration measures are proposed at eight (8) locations along the coast and
include the following: 114 miles of breakwaters, 15.2 miles of bird rookery islands, 2,052 acres
of marsh, 12.32 miles of oyster reef, and 19.5 miles of beach and dune.

. Mitigation will be required for 1,577.6 acres of direct and indirect impacts to wetlands
and oyster reefs. Over 1,378 acres of habitat will be created or restored in order to offset the
direct and indirect impacts of the proposed plan.

Engineering design work is premised on feasibility-level detail and analyses, consistent with the
SMART planning process that is necessary to substantiate the Recommended Plan baseline cost
estimate. Another key concept is to utilize existing information where applicable. Quantities and
design features were developed by the Galveston District (SWG) Engineering Branch and the New
Orleans Structural Branch.

The estimates were based on standard operating practices for the Galveston District which assumed
conventional contracting practices of large business Invitations for Bids. For CSRM features, sub-
contractors have been potentially identified as the following: concrete, landscaping, electrical,
mechanical, piles, pumps, and traffic control. For NER features, sub-contractors have been
identified as the following: dredging for breakwater foundation, island restoration earthwork, and
marsh creation. It was assumed that no overtime would be required beyond reduced productivity
and any proposed acceleration of work schedule during design, fabrication, and installation of
major gates. The risk register does account for unusual weather delays, e.g. hurricanes, which
could result in an indirect overtime to accelerate work to meet schedule; but it does not directly
include an additional amount of overtime.

This estimate was prepared using MII ver. 4.4.2, Unit Price Book, National labor Library, and
equipment rates for Region 6 (per EP 1110-1-8), and fiscal year 2021 (October 2020). The Mii
was organized into three areas. Each area was subdivided into the features, and each feature was
subdivided into Non-Federal and Federal Costs and then into the work breakdown structure. The
midpoint date of each account code for each of the construction contracts was used to develop the
fully funded costs. The estimate was prepared in accordance with ER 1110-2-1302.

Stagging and access areas were identified along the features alignment approximately every
quarter mile (Ref: Engineering Appendix: Map Book). Any further environmental concerns will
be identified during the development of plans and specifications and will be mitigated for at that



time. Construction methodology is standard construction, except for the Bolivar Road Gates; the
gates will start as a design competition (unique for USACE) potentially leading to novel
construction methodologies, which are captured as unknown, but likely, risks in the risk register.

Mark Ups will vary by feature and contract. For prime contractors, markups generally consist of
the following: JOOH — 10.0%; HOOH — 15%; Profit — 10%, and Bond — 1.5%. For sub-
contractors, markups generally consist of the following: JOOH — 5.0%; HOOH — 10%; Profit —
10%. The assumption is sub-contractors will piggyback off prime contractors’ JOOH, e.g. field
office.

Environmental concerns are captured under ecosystem restoration, mitigation, and through the
deployment of environmental surveyors and species spotters during construction. In addition, the
estimate and risk register account for minor to potentially devastating rainfall events, tropical
storms, and hurricanes. It also accounts for reduced productivity in popular, touristy areas, such
as the Galveston Seawall on peak summer days.

Contingencies

A formal Cost and Schedule Risk Analyses was performed with the cooperation of the PDT and
Cost Engineering Mandatory Center of Expertise for Civil Works (MCX located in Walla Walla
District). The risks were quantified, and a cost risk model developed to determine a contingency
at 80% confidence level. The contingencies along with the estimates were input into the Total
Project Cost Summary (TPCS). An ATR Certification for the cost estimate was provided by Walla
Walla District.

The costs were escalated in accordance with the Engineering Regulation and EM 1110-2-1304 to
mid-point of construction.

ACCOUNT CODE 01 -- LANDS AND DAMAGES: The Galveston District Real Estate
Division developed costs for Lands and Damages.

ACCOUNT CODE 02 — RELOCATION: This account was separated into three different
subgroups:

Utilities: Consisted of an assortment of water lines, sewer lines, underground electrical
lines, and overhead electrical lines.

Pipelines: This item refers to pipelines that require relocation. It was assumed that the
relocation of the pipelines would be performed by directional drilling. Those costs were based on
quotes from pipe suppliers: hydrostatic testing, welding, and layout, and making tie-ins.



Structures: This is a catch-all category used when the items did not fall into one of the
above mention categories. This category includes pedestrian walkovers (as permitted), drive-overs
where appropriate, and boat ramps.

ACCOUNT CODE 06 — FISH AND WILDLIFE FACILITIES (MITIGATION):
Three different mitigation types were costed for the Upper Texas Coast. They were the following:

Estuarine Wetland: There are a total of seven (7) locations ranging in size from 4- to 667-
acre sites (1302 acres total). The sites would be constructed with dredge material from the Bolivar
Roads crossing. Included in the cost estimate are the following: temporary containment berms and
drainage structures to reach a final elevation of +0.7 to +1.1 NAVD 88, with 20% open water and
initial spartina seeding. In Target Year (TY) 4-5, re-seeding Spartina; TY 5 creating sinuous
circulation channels and ponds using marsh buggies to compress soil; and TY 6 re-seeding/planting
10% of spartina.

Palustrine (freshwater) Wetland: The site is located on Galveston Island and consists of
restoring dunal swale wetlands by excavating material where necessary to bring it within 1-foot of
the winter water table (162 acres of freshwater wetlands comprised of 34.4 acres of wetland and
127.6 acres of prairie buffer). The site would need piezometers installed and monitored for a
minimum of two (2) years to establish seasonal water tables. The area would be treated with
prescribed burns to remove invasive vegetation and would be replanted with locally sourced
wetland and prairie plant species.

Oyster Reefs: Three (3) location were identified for the creation of reefs (130.5 acres total).
Reef construction would consist of the following: initial /final hydrographic surveys used for
quality control; and 2" to 3” gradation crushed limestone that would be used for 9” of settlement
at 6” minimum above bay bottom.

The design features were provided by SWF Planning and & Environmental Branch. Quantities
were developed by SWG. Yearly monitoring and report of the overall condition of plantings and
the marsh will be done every ten (10) years after construction for the duration of the project life
and captured within operations and maintenance considerations

ACCOUNT CODE 10 - BREAKWATER AND SEAWALL: This code is found in the
Galveston Ring Barrier System (GRBS) feature. SWG General Engineering and Structural
Sections provided all quantities for the work.



Breakwater: It was assumed the contractor would need to dredge an access channel in
order to place the riprap, which ultimately creates an offshore breakwater to mitigate the wave
impacts along the residential area and industrial area of Galveston Island.

Seawall: The proposed Seawall raising is an extension of the north sheet-pile cutoff wall
located at the north edge of the north sidewalk. This extension is an approximate 3’ vertical wall
that would have openings for vehicle and pedestrian access. The extension would go from Ferry
Road to the west tie-in of the GRBS with a road raising at 89th Street to allow for continued access
to the west end of the Island.

ACCOUNT CODE 11 — LEVEES and FLOODWALLS. SWG General Engineering and
Structural Sections provided all quantities for the work.

Levees: It was assumed that material for construction of the earthen levees would be provided
from commercial borrow pits. Quotes for delivery to the jobsite were obtained for each of the
geographic locations. The Bolivar levee would have a 30-mile haul. An assumed 20% swell factor
was used for hauling. Other miscellaneous items include clearing, grubbing, and stripping the area,
as well as hydro seeding with mulch and fertilizer. The levee will consist of a 1V:3H slope on the
protected side and a 1V:6H slope on the unprotected side. The unprotected side of the levee will
be armored with stone protection and the reminder of the levee will be turfed.

Floodwalls: Work for this feature is found in Galveston Ring Barrier and Clear Creek features. It
was assumed that backfill for construction of the floodwall would be provided from commercial
borrow pits 20 miles away. The material would require moisture control and the majority of this
processing would be done at the borrow site area prior to bringing to the levee. A dozer and tractor
would process/perform moisture control work. Trucks will haul the material to the construction
area. Dozers and rollers will be used to spread and compact.

Backfill - Spread and Compact Fill Material Assumption: backfill, additional 4’., over wall heel
and toe, levee -spread and compact, levee fill material, 95% compaction standard, 12" lift. In this
folder it also, includes the following items:: Sheet Pile Cutoff using PZ-22 steel sheet piles, 22’;
Structure Concrete Piles: using 16 square prestressed concrete piles (PCP), 64' long, with 3 piles
every 5'; and concrete. The concrete folder includes reinforced slabs, reinforced walls, and
stabilization slab (4”). Other miscellaneous items included clearing, grubbing, and stripping the
area, as well as hydro seeding with mulch and fertilizer and scour protection of 6" reinforced
concrete slab (3,000 psi).

ACCOUNT CODE 12 — NAVIGATION PORTS and HARBORS: SWG Engineering Branch
provided all quantities and soil characteristics for this work. Included are costs for dredging new
work material. Also included under this account code is the cost of Navigation Aids that the Coast



Guard will need for the new alignment. This code of account is found in Bolivar Road Crossing
and Galveston Ring Barrier.

At Bolivar Road Crossing 14.8 MCY of new work material will be dredged. Most of this material
is associated with access channel, gate foundation/sill, and new channel. The majority of the
dredging (14.4 MCY) will be done by hopper dredge. In addition, Anchorage Basins A and D will
require 12 MCY to be dredged. Approximately 6 MCY of Anchorage Basin D will be hydraulically
dredged, pumped into scow barges, and transported to specify location for Measure G-28. Only
the dredging of this material will be included as a CSRM cost. The remaining 6 MCY of Anchorage
Basin D will be dredged using one large-sized hopper dredge with disposal in the ODMDS 1
placement area. All turtle protection features (trawlers, endangered species observers, and
monitoring surveys) for hopper dredging of Anchorage Basin D is included in this account code.

Galveston Ring Barrier includes costs for pipeline dredging of access channel for the break water
and Offatts and Crash Basin access channels. Dredging costs were based on CEDEP estimates.

Also included under this account code is the cost of 12 fixed mooring systems at Anchorage Basin
D.

ACCOUNT CODE 13 — PUMP STATIONS: Costs are found in Galveston Ring Barrier,
Dickinson Bayou, and Clear Creek. Costs for Galveston Island and Dickinson Bayou pumps were
developed by Mott MacDonald (A-E) and quality assured by the Government. The pump design
for Clear Creek was developed by the Structural Section in Galveston District. In addition,
dredging an access channel is included for the Clear Creek and Dickinson Bayou.

ACCOUNT CODE 15-FLOODWAY CONTROL-DIVERSION STRUCTURE: These costs
are found in Bolivar Road Crossing, Galveston Ring Barrier, Clear Creek and Dickenson Bayou.
The cost for the Dickenson Bayou, and the Offatts Bayou Vertical Lift Gates were developed by
Mott MacDonald and quality assured by the Government. Cost for Clear Creek, the remaining
gates and combi-wall at Offatts Bayou, and the Bolivar Road Gates were based on designs from
New Orleans District: Structural Engineering Section. This is the most complex feature to design
and build. Much of the construction will be done from the water and will require cofferdams,
temporary channels for ship traffic, specialized equipment, and shipment of fabricated item. (Ref:
Engineering Appendix: Construction Schedule).

Cost were derived from similar work by the New Orleans District with the dimensions and
quantities adjusted to align with the width and size prescribed for this study. Different structures
found in this code of accounts are the following: combi-walls; shallow water environmental gate;



vertical lift gates at minus 20’ sill elevation; vertical lift gate at minus 40’sill elevation; 125’ sector
gate with sill at minus 40°; and a 650 opening floating sector gate.

In addition, the cost includes a central control/visitor center on the Galveston side of the barrier.
The 5,000 square foot building would be located on Government owned lands and would be
accessible via the construction of a 0.32-mile all-weather concrete road. To assure redundancy in
the operation of the gates, a 3,500 square foot auxiliary operations center would be located on the
Bolivar side.

ACCOUNT CODE 17 —- BEACH REPLACEMENT: This code of account is found in the
Bolivar Island and West Galveston Island features.

Beach and Dune placement: Costs in this account code include all labor and equipment to
construct beach and dune features using beach quality sand obtained from the Sabine and Heald
Bank offshore sand source. This source is approximately 40 miles offshore with a water depth of
40-50’and will be used for both initial construction operations and renourishment activities.
Dredging is assumed to be performed by one large-sized hopper dredge and one medium-sized
hopper dredge with hookup to barge-mounted booster pump and pumped to shoreline. As material
is pumped, a combination of track dozers and excavators on beach will move pipe and shape
material into required construction template. All turtle protection features (trawlers, endangered
species observers, and monitoring surveys) for all hopper dredging is included in this account code.
Quantities were provided by SWG H&H Branch.

Beach Ancillary Measures. The cost was subdivided by Coastal Barrier Resources Act (CBRA)
and Non-CBRA Zones. Included in the cost are the following: dune vegetation, sand fencing, dune
walkovers (pedestrian walkovers), ramps, and drainage structures (these quantities were provided
by SWG H&H Branch). A further description of these features may be found in the Appendix D,
Section 5.0 Civil Design.

ACCOUNT CODE 18 -- CULTURAL RESOURCES PRESERVATION: Cost for this
account code was developed by the archeologist in SWF, Environmental Section, Planning and
Environmental Branch it includes cost for the following: survey, mitigation, and National Register
of Historic Places.

ACCOUNT CODE 19 — BUILDINGS, GROUNDS & UTILITIES: This code of account is
found in the West Galveston Bay Non-Structural features. It is the cost associated with raising
certain structures situated East of Highway 146 from San Leon, North to Morgan’s Point.
Quantities and type of structure were provided by the economist.



ACCOUNT CODE 30 -- ENGINEERING AND DESIGN: The cost for this account was
developed using the guidelines provided in the TPCS, with the agreement of the cost engineer

and the project manager. Costs are based on historical workload patterns and internal charges for
SWG.

ACCOUNT CODE 31 -- CONSTRUCTION MANAGEMENT: Costs for this account code
were developed using the guidelines provided in the TPCS, with the agreement of the cost
engineer and the project manager. Costs are based on historical workload patterns and internal
charges for SWG.

NER FEATURES

ACCOUNT CODE 01 -- LANDS AND DAMAGES: The Galveston District Real Estate
Division developed costs for Lands and Damages.

ACCOUNT CODE 06 — FISH AND WILDLIFE FACILITIES: Costs in this account code
include all labor, equipment, and material costs associated with the construction, delivery, and
installation of reef balls revetment for Measures G-28, B-12, CA-5, M-8, and SP-1.

ACCOUNT CODE 10 —- BREAKWATERS AND SEAWALLS: Costs in this account code
include all labor, equipment, and material costs to procure and install blanket stone, rip-rap, and
geotextile base fabric, as well as mining of the GIWW using a pipeline dredge for creation of
earthwork breakwater foundation. All earthwork (dredging, transporting, placing, shaping, and
compacting) for breakwater foundation assumed to be completed by sub-contractor. Design of
breakwater assumes inclusion of type class-C riprap with a gradation of 50 — 1000 LBS and median
size of 250 LBS. Cost estimate assumes delivery of riprap and blanket stone from a rock quarry in

Missouri with transportation by barge. Breakwater construction is included in Measures G-28, B-
12, CA-5, CA-6, M-8, SP-1, and W-3.

ACCOUNT CODE 11 — LEVEES AND FLOODWALLS: Costs in this account code include
all labor, equipment, and material costs for construction of island restoration features for Measures
G-28, M-8, and SP-1. For Measure G-28, all required material will be dredged from Anchorage
Area D, as mentioned above, with only the transportation and placement of material included as
NER costs. Material will be transported via scow barges, excavated using barge-mounted
excavators, and shaped into design template by track dozers.

For Measure M-8, material will be excavated via pipeline dredge from PA 8 by breaching the
containment levee, moving dredge along inside of PA, and mining available material. Material
will then be pumped via pipelines and shaped into design template by track dozers.



For Measure SP-1, assumed one-third of required material will be obtained from beneficial use of
shoaling in the Corpus Christi Ship Channel and LaQuinta Channel with the remaining two-thirds
obtained from mining the aforementioned ship channels. Dredging of shoaled material to be
performed by pipeline dredges and multiple booster pumps with an assumed maximum pumping
distance of 10 miles and average pumping of at least 6 miles required. Costs to dredge shoaled
material and pump to nearby placement area was removed from total costs as this is an O&M
USACE function. Dredging of the remaining two-thirds to be performed by a pipeline dredge and
booster pump with an assumed maximum pump distance of 5 miles and average pumping of at
least 3 miles. Assuming mined material from the aforementioned channels will largely consist of
compacted sands and stiff clays with minimal loose silty-sandy material expected. Material will
be hydraulically pumped to island restoration sites and placed and shaped into design template by
dozers and excavators on pontoons and from barges as required.

For Measure W-3, material will be hydraulically dredged from the Lower Laguna Madre and
pumped a maximum of 5 miles with average of 3.5 miles to specified island restoration site.

Additionally, costs to deliver and place Articulated Concrete Block Mats on slope-shore face are
included for each aforementioned measure. Quantities were provided by SWG Engineering
Branch.

ACCOUNT CODE 12 — NAVIGATION PORTS AND HARBORS: Costs in this account code
include all labor, equipment, and material costs for construction of proposed marsh restoration
sites by hydraulically dredging and pumping shoaled material from federal navigation channels.
The estimated Operation & Maintenance cost to dispose of this dredge material in typical upland
disposal areas was subtracted from the total cost to represent the incremental costs to pump
material to the marsh cells. Additionally, costs to create containment dikes via barge-mounted
clamshell draglines by excavating in-situ was included. For Measures G-28, B-12, and M-8, marsh
fill material will be obtained from dredging shoaled GIWW material, while fill for CA-6 will be
obtained from dredging shoaled Matagorda Ship Channel material.

ACCOUNT CODE 17 - BEACH REPLACEMENT: Costs in this account code include all labor
and equipment to construct beach and dune features using beach quality sand. For Measure B-2,
Follets Island, sand will be obtained from the Sabine and Heald Bank off-shore sand source,
approximately 40 miles offshore with a water depth of 40-50 feet, using one large-sized hopper
dredge. As material is pumped, a combination of track dozers and excavators on beach will move
pipe and shape material into required construction template. All turtle protection features (trawlers,
endangered species observers, and monitoring surveys) for all hopper dredging is included in this
account code.



For Measure W-3, Mansfield Island, sand will be obtained from the Lower Laguna Madre via one
24” pipeline dredge and pumped to beach using a minimally-shaped swash zone placement.

ACCOUNT CODE 18 -- CULTURAL RESOURCES PRESERVATION: Cost for this
account code was developed by the archeologist in SWF, Environmental Section, Planning and
Environmental Branch.

ACCOUNT CODE 30 -- ENGINEERING AND DESIGN: The cost for this account was
developed using the guidelines provided in the TPCS, with the agreement of the cost engineer

and the project manager. Costs are based on historical workload patterns and internal charges for
SWG.

ACCOUNT CODE 31 -- CONSTRUCTION MANAGEMENT: Costs for this account code
were developed using the guidelines provided in the TPCS, with the agreement of the cost
engineer and the project manager. Costs are based on historical workload patterns and internal
charges for SWG.

Operation and Maintenance, Repair, Rehabilitation and Replacement
The purpose of operation and maintenance, repair, rehabilitation, and replacement (OMRR&R) is

to sustain the constructed project. O&M cost estimates are for a 50-year period. The estimate was
prepared with an effective pricing date of October 2020.
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Eff. Date 3/31/2021 Project CoastalTX: Coastal Texas, Texas
COE Standard Report Selections Project Cost Summary Report Page 1
Description Quantity UOM ProjectCost
Project Cost Summary Report 16,672,433,902
01 Upper Texas Coast 1.00 LS 15,098,348,154
01 Bolivar Island Ancillary Measures 1.00 JOB 1,209,526,345
01 01 CBRA Zones 1.00 JOB 10,917,084
0101-01 Non-Fed 1.00 JOB 426,113
0101-02 Fed 1.00 JOB 10,490,971
01 05 Non-CBRA Zone 1.00 EA 1,198,609,261
0105-01 Non-Fed 1.00 JOB 1,276,989
0105-02 Fed 1.00 JOB 1,197,332,272
05 Bolivar Roads Gate System: 1.00 JOB 9,392,242,231
05 01 Non-Fed 1.00 JOB 616,955
0101-02 Relocations 1.00 JOB 616,955
05 02 Federal 1.00 JOB 9,391,625,276
0502-11 Levees and Floodwalls 1.00 JOB 48,550,289
0502-12 Navigation Ports & Harbors 1.00 JOB 170,290,645
0502-15 Floodway Control-Diversion Struc 1.00 JOB 9,171,982,780
0502-18 Cultural Resource Preservation 1.00 EA 801,562
10 Galveston Ring Barrier System 1.00 JOB 1,926,439,012
1001 Non-Fed 1.00 JOB 13,757,937
1001-02 Relocations 1.00 JOB 13,757,937
1002 Fed 1.00 JOB 1,912,681,076
1002-06 Induced Damages Mitigation 1.00 JOB 1,745,418
1002-10 Breakwaters and Seawalls 1.00 JOB 60,086,034
1002-11 Levees and Floodwalls 1.00 JOB 552,827,505
1002-12 Navigation Ports & Harbors 1.00 JOB 266,838
1002-13 Pumping Plant 1.00 JOB 411,724,480
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Description Quantity UOM ProjectCost
1002-15 Floodway Control-Diversion Struc 1.00 JOB 883,668,300
1002-18 Cultural Resource Preservation 1.00 JOB 2,362,500

15 West Galveston Ancillary Measures 1.00 JOB 853,323,949
15 01 CBRA WG TX-05P 1.00 JOB 1,291,904
1501-01 Non-Fed 1.00 JOB 123,430
1501-02 Fed 1.00 JOB 1,168,474
15 05 Non-CBRA Zone 1.00 JOB 852,032,045
1505-01 Non-Fed 1.00 JOB 6,830,359
1505-02 Fed 1.00 JOB 845,201,686
20 Clear Lake Gate System Pump Station 1.00 JOB 913,654,128
20 01 Non-Federal Costs 1.00 JOB 33,867,819
20 01 02 Relocations 1.00 JOB 33,867,819
20 02 Federal Costs 1.00 JOB 879,786,309
20 02 11 Levees and Floodwalls 1.00 JOB 96,346,492
20 02 13 Pumping Plant 1.00 JOB 550,201,990
20 02 15 Floodway Control - Diversion Structure 1.00 JOB 232,623,576
20 02 18 Cultural Resource Preservation 1.00 JOB 614,250
25 Dickenson Bay Gate System Pump Station 1.00 JOB 520,340,499
25 01 Non-Federal Costs 1.00 JOB 6,308,794
25 01 02 Relocations 1.00 JOB 6,308,794
25 02 Federal Costs 1.00 JOB 514,031,706
25 02 11 Levees and Floodwalls 1.00 JOB 44,295,948
25 02 13 Pumping Plant 1.00 JOB 433,840,026
25 02 15 Floodway Control - Diversion Structure 1.00 JOB 35,281,482
25 02 18 Cultural Resource Preservation 1.00 EA 614,250
30 Mitigation - CSRM 1.00 JOB 60,825,073
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Currency in US dollars
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Description Quantity UOM ProjectCost
30 02 Federal Costs 1.00 JOB 60,825,073
3002 06 Fish and Wildlife Facilities 1.00 JOB 60,825,073
35 Non-Structural Improvements - West Shore of Galveston Bay 1.00 JOB 221,996,916
35 02 Federal Costs 1.00 JOB 221,996,916
35 02 19 Buildings, Grounds, & Ultilities 1.00 JOB 221,551,666
35 02 18 Cultural Resource Preservation 1.00 JOB 445,250
Lower Texas Coast 1.00 EA 40,211,692
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17 Beach Replenishment 1.00 EA 40,079,661
18 Cultural Resources 1.00 EA 132,031
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Federal 1.00 EA 523,434,670
06 Fish and Wildlife Facilities 1.00 EA 5,844,869
10 Breakwaters and Seawalls 1.00 EA 432,216,959
11 Levees and Floodwalls 1.00 EA 74,040,883
12 Navigation, Ports, & Harbors 1.00 EA 10,821,959
18 Cultural Resources 1.00 EA 510,000
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06 Fish and Wildlife Facilities 1.00 EA 1,254,139
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EXECUTIVE SUMMARY

The US Army Corps of Engineers (USACE), Galveston District, presents this cost and
schedule risk analysis (CSRA) report regarding the risk findings and recommended
contingencies for the Coastal Texas Protection and Restoration Feasibility Study. 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 Coastal Texas Protection and Restoration Feasibility Study (Coastal Texas Study)
which was initiated in 2014 to evaluate large-scale coastal storm risk management
(CSRM) and ecosystem restoration (ER) alternatives aimed at providing the coastal
communities of Texas with multiple lines of defense from a wide array of coastal
hazards.

The study area includes the entire Texas coastline extending from the mouth of the
Sabine River at the Texas/Louisiana border to the mouth of the Rio Grande near
Brownsville, Texas. This includes all 18 of Texas coastal counties. The study area was
subdivided into 3 areas: the Upper Texas Coast, the Lower Texas Coast, and a coast-
wide ER Plan.

All CSRM features are found in in the Upper Texas Coast, except for one located in
South Padre Island (SPI) which is located in Lower Texas Coast.

The Recommended Plan was formulated as a system and includes several features that
provide risk reduction through a line of engineered features along the gulf, other
features to provide resiliency along the bay and future adaptations to sea level change.
The plan features are described below.

. Bolivar Roads Gates System between Bolivar Peninsula and Galveston Island
is the largest feature of the Coastal Barrier system. It includes surge barrier gates that
are made up of navigable floating sector gates and environmental lift gates and a
combi-wall made up of vertically driven piles with a battered support pile and a
reinforced concrete cap.

. The Galveston Ring Barrier System (GRBS) feature is a system of floodwalls,
gates, pump stations, levees which connect to existing levee and seawall. In addition,
there are combi-wall, environmental lift gates and vertical lift gates at Offatts Bayou.
Seawall Elevation is a future adaptation to provide for a continuous barrier for storm
surge reduction along the gulf coast.
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. Bolivar and West Galveston Beach and Dune System and Renourishment are a
critical component of the comprehensive plan for coastal storm risk reduction along the
Texas Coast, and they tie into the storm surge gate and ensure its function over time.

. Clear Lake and Dickinson Gate Systems and Pump Stations on the mainland
reduce residual risk from bay flooding.

. SPI Beach Nourishment and Sediment Management.

. Ecosystem Restoration measures are proposed at eight (8) locations along the
coast and include the following: 114 miles of breakwaters, 15.2 miles of bird rookery
islands, 2,052 acres of marsh, 12.32 miles of oyster reef, and 19.5 miles of beach and
dune.

. Mitigation will be required for 1,577.6 acres of direct and indirect impacts to
wetlands and oyster reefs. Over 1,378 acres of habitat will be created or restored in
order to offset the direct and indirect impacts of the proposed plan.

The current project base construction cost for the Texas Coastal Study is approximately
$16.662 Billion excluding contingency and Real Estate and expressed in FY 2021
dollars. This CSRA study included all estimated construction costs, Planning,
Engineering, Design and Construction Management costs. 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 $6.3 Billion or
approximately 38% of base project cost at an 80% confidence level of successful
execution.

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 per
cent values. Should cost vary to a slight degree with similar scope and risks,
contingency percent values will be reported, cost values rounded.

Table ES-1. Construction Contingency Results

ConBset‘rsuectciz)ansgost $16,662,228,000
Estimate
Confidence Level Conﬂgszggg\gﬂ;is(%) w Contingency (%) Contingency $
50% $21,994,140,960 32% $5,331,912,960
80% $22,993 874,640 38% $6,331,646,640
90% $23,660,363,760 42% $6,998,135,760
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KEY FINDINGS/OBSERVATIONS/ASSUMPTIONS & RECOMMENDATIONS

The PDT worked through the risk register in June 2020. The key risk drivers identified
through sensitivity analysis suggest a cost contingency of $6.3Billion and schedule risks
adding a potential 135 months; all at an 80% confidence level.

Cost Risks: From the CSRA, the key or greater Cost Risk items of include:

e EX4 — Market Conditions — Bidder competition may be limited. Limited number
of construction firms are available to construct or bond many of the larger multi-
billion contracts. Local infrastructure/capacity does exist to produce the large
sector gates. Pipeline and Hopper dredging contractor competition has been
limited in the SWG area and nationally. NER and Beach and Dune Nourishment
contracts could require four additional large/medium dredges per year for the
next eight years. The sheer volume of work may exceed the local and even
regional capacity.

e (CV3 — Geotechnical Level of Design — Geotechnical Engineers have much of the
original Galveston boring data and are comfortable with the overall level of detail.
Geotechnical design evaluated a potential range of design values and usually
selected the lower bound (more conservative numbers) in developing
designs/quantities. Geotechnical Design refinements will be developed during
PED. Geotechnical Engineers overall feel: Dune: Low Level Risk, Ecosystem
Restoration: Low Risk, Ring Barrier: Medium Level Risk, Closure Structure and
Islands: Medium Level Risk, Pump Station: Medium Level Risk, Clear Lake:
Medium Level Risk (historical information from TXDOT), and Dickinson: Medium
Level Risk (historical information from TXDOT).

e SD4 — Galveston Bay Closure Structure, Large Sector Gate — Design based on
Similar St Petersburg, Russia Gates. This is a highly unique design. Some level
of study (~30%) has been completed, but much design development and
refinement remains. A design competition (working within the operations
constraints and using the existing modeling) will be initiated in an effort to
develop the best possible design and select the A/E designer of record.
Uncertainty remains. Physical modeling and High end modeling for the gate will
be required. Just given the complexity of the design, HIGH Cost risk.

Moderate risks, when combined, can also become a cost impact.

e ES2 — Estimate Development — CSRM Estimates are developed to Class 3
estimates and are based on Sabine to Galveston budgetary estimates. NER
features are Class 3 estimates based on recent historical bid data. USACE Cost
Engineers judgment estimates are conservative and based on other recent
budgetary estimates and recent historical NER information.
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SD5 — Galveston Bay Closure Structures, Vertical Lift Gates — Design based on
Similar Hartel Barrier (same widths with largest gate being similar to this projects
shallow gate). Smaller gate based on Hartel Barrier larger gate. Deeper gate for
this project was scaled up version of Hartel Barrier gate.

PM10 — Pressure to Deliver on an Accelerated Schedule — Project Study has
already experienced outside pressure from public and others to accelerate study
and project implementation. Hurricanes lke and Harvey lead to outcries for
immediate results. Many large complicated features cannot be accelerated.
Baseline schedule reflects realistic and reasonableness implementation of
schedule. There is a very high likelihood schedule is accelerated and USACE
would pay a premium for that schedule acceleration. Assume a potential cost
increase of 3% to 10% of construction costs for schedule acceleration.

Schedule Risks: From the CSRA, the key or greater Schedule Risk items include:

LD4 — Property Acquisition - Non-Federal sponsors for all areas have not been
surveyed. Quick take authority is unknown. Without quick take authority
condemnation actions could take significant periods of time. DOJ is heavily
engaged with border acquisitions so Federal timelines are equally impacted.
GLO has experienced up to 24-month delays for individual property acquisitions
in the past.

EX1 — Public Engagement - Public is strongly polarized for both the project as a
whole and even specific features. Overall project and even priority of features all
have varying degrees of support. Project has already undergone multiple study
updates, FOIAs, and public hearings to address the various groups concerns.
Legal action is an almost certainty with likely schedule delays.

PM8 — Multiple Agency Coordination - This is a large project involving multiple
agencies. Project spans 18 counties, engages multiple organizations (including
Coast Guard), multiple municipalities and environmental groups. Mitigation
versus avoidance will likely determine level of coordination required. Project has
experienced schedule delays and given the number of stakeholders continued
delay is very likely.

PM11 — Plan Formulation and Public Sponsors - Many features do not currently
have sponsors. Public Sponsors, once identified and engaged, may not have
same plan formulation goals. Sabine to Galveston is currently experiencing
issues with plan refinements and sponsor identification. Designs are conceptual
and refinements to meet sponsor priorities can be accommodated. Ring Barrier
and its alignment is the only large refinement that a future sponsor may want to
change. There is a high likelihood this risk will be addressed in next Texas
legislative session. Texas Legislature meets every two years (2021, 2023, etc.).
At this point, schedule risk if sponsors are not identified in a timely manner.
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Worst case schedule may be delayed two years waiting for next Texas
Legislative Session and sponsor identification.

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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MAIN REPORT

1.0 PURPOSE

Within the authority of the US Army Corps of Engineers (USACE), Galveston District,
this report presents the efforts and results of the cost and schedule risk analysis for the
Coastal Texas Protection and Restoration Feasibility Study. 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.

2.0 BACKGROUND

The Coastal Texas Protection and Restoration Feasibility Study (Coastal Texas Study)
which was initiated in 2014 to evaluate large-scale coastal storm risk management
(CSRM) and ecosystem restoration (ER) alternatives aimed at providing the coastal
communities of Texas with multiple lines of defense from a wide array of coastal
hazards.

The study area includes the entire Texas coastline extending from the mouth of the
Sabine River at the Texas/Louisiana border to the mouth of the Rio Grande near
Brownsville, Texas. This includes all 18 of Texas coastal counties. The study area was
subdivided into 4 regions: the upper Texas coast, the mid to upper Texas coast, the mid
Texas coast, and the lower Texas coast.

All CSRM features are found in in the Upper Texas Coast, except for one located in
South Padre Island (SPI) which is located in Lower Texas Coast.

The Recommended Plan was formulated as a system and includes several features that
provide risk reduction through a line of engineered features along the Gulf of Mexico,
other features to provide resiliency along the bay and future adaptations to sea level
change. The plan features are described below.

. Bolivar Roads Gate System between Bolivar Peninsula and Galveston Island
is the largest feature of the Coastal Barrier system. It includes surge barrier gates
that are made up of navigable floating sector gates, vertical lift gates, and
environmental lift gates and a combi-wall made up of vertically driven piles with a
battered support pile and a reinforced concrete cap.

. The Galveston Ring Barrier System (GRBS) feature is a system of floodwalls,
gates, pump stations, levees which connect to existing levee and seawall. In addition
there are combi-wall, environmental lift gate and vertical lift gates at Offatts Bayou.
Seawall Elevation is a future adaptation to provide for a continuous barrier for storm
surge reduction along the gulf coast.
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. Bolivar and West Galveston Beach and Dune System are a critical component of
the comprehensive plan for coastal storm risk reduction along the Texas Coast, and they
tie into the storm surge gate and ensure its function over time.

. Clear Lake and Dickinson Bay Gate Systems and Pump Stations on the mainland
reduce residual risk from bay flooding.

. SPI Beach Nourishment and Sediment Management includes 2.9 miles of beach
nourishment and sediment management, with beach nourishment recurring on a 10-year
cycle for the authorized project life of 50 years.

. Ecosystem Restoration measures are proposed at eight (8) locations along the
coast and include the following: 114 miles of breakwaters, 15.2 miles of bird rookery
islands, 2,052 acres of marsh, 12.32 miles of oyster reef, and 19.5 miles of beach and
dune.

. Mitigation will be required for 1,577.6 acres of direct and indirect impacts to
wetlands and oyster reefs. Over 1,378 acres of habitat will be created or restored in
order to offset the direct and indirect impacts of the proposed plan.

3.0 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.

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.
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3.2 USACE 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.

e 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.

4.0 METHODOLOGY / PROCESS

The Cost Engineering MCX 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 meetings with the Walla Walla Cost Engineering
MCX facilitator in June 2020. The initial risk identification meeting also included
qualitative analysis to produce a risk register that served as the draft framework for the
risk analysis.
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Participants in the risk identification meeting in June 22-26, 2020 included:

. Name | Office | Representing

Himangshu Das SWG Lead Engineer

Paul Hamilton SWG

Mike Diaz SWG

Scott Leimer SWG ggictiifo%onstruction Management
Jose Nazario-Salas SWG Contracting

Jackie Lockhart SWG Cost Engineer

Adam Tallman SWG Cost Engineer

Kenny Pablo SWG Real Estate

Kelly Burks-Copes SWG Project Manager

Travis Creel MVN Lead Planner

Tony Williams GLO (Sponsor) Deputy of Coastal Resources
Carla Kartman GLO (Sponsor) Project Manager

Dianna Ramirez GLO (Sponsor) Coastal Biologist

Jeff Pinsky RPEC CBlgifc,hEnwronmental Compliance
Carrie McCabe RPEC Planner

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.
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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
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 project owners 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
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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

e Mathematical correlations between risk factors

e 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. 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 Estimate 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.
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5.0 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”.

6.0 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 A. The complete risk register includes low level
risks, as well as additional information regarding the nature and impacts of each risk.

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,
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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 Contingency and Sensitivity Analysis

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 1 provides the construction cost contingencies calculated for the P80 confidence
level and rounded to the nearest thousand. The construction cost contingencies for the
P5, P50 and P90 confidence levels are also provided for illustrative purposes only.

Table 1. Construction Cost Contingency Summary

Coni?lfstji’c(ii)ansgost $15,662,228,000
Estimate
Confidence Level Constggﬂzzg\g;ees(%) w/ Contingency (%) Contingency $
50% $21,994,140,960 32% $5,331,912,960
80% $22,993,874,640 38% $6,331,646,640
90% $23,660,363,760 42% $6,998,135,760

6.2.1 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,
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sensitivity analysis results can also be used to support development of strategies to
eliminate, mitigate, accept or transfer key risks.

6.2.2 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.
A longer bar in the sensitivity analysis chart represents a greater potential impact to
project cost.

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.

Figure 1. Cost Sensitivity Analysis

Rank Comelation View
Sensitivity: Cost Risk

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
| | | | | | | | | |

CV3- Geotechnical Level of Design
-COST 0.46 |

S04 - Galveston Bay Closure |
Structure - Large (650 ft) Sector G...

ES2 - Estimate Development - COST 0.35

SD5 - Galveston Bay Closure
Structure - Vertical Lift Gates (Sh...

PM10 - Pressure to Deliver on an 0,98
Accelerated Schedule- COST -

G013 - Confract Modifications - |
COST

CAd - Design Build - COST 0.13 |

ES1 - Material Price Fluctuations
-COST

HH1 - H&H Model - COST 011

6.3 Schedule and Contingency Risk Analysis

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,
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as applied to the analysis herein, depict the overall project duration at intervals of
confidence (probability).

Table 2 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 1 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 2. Schedule Duration Contingency Summa

Risk Analysis Forecast CB:;?:'Z?\:{QS Contingency
(base schedule of 264 months) (mogths) (months)
50% Confidence 386 122
80% Confidence 399 135
90% Confidence 407 143

Figure 2. Schedule Sensitivity Analysis
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Rank Comelation View

Sensitivity: Schedule Risk

0.00 010 020 0.30 040 0.50
| ] | | | |
SCHEDULE

EX1 - Public Engagement - SCHEDULE 0.43 |

PMS3 - Multiple Agency Coordination
- SCHEDULE

PM11 - Plan Formulation and Public
Sponsors - SCHEDULE

i
0.30
CCA - Operations Manual -
SCHEDULE PROBABILITY

E¥4- Market Conditions - SCHEDULE 0.20

RG4 - HTRW - SCHEDULE |

RGE - Cultural Resources - 012
SCHEDULE PROBABILITY :

7.0 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

Project cost and schedule comparison summaries are provided in Table 3 and Table 4
respectively. Additional major findings and observations of the risk analysis are listed

below.

The PDT worked through the risk register in June 2020. The key risk drivers identified

through sensitivity analysis suggest a cost contingency of $6.3 Billion and schedule
risks adding a potential 135 months; all at an 80% confidence level.

Cost Risks: From the CSRA, the key or greater Cost Risk items of include:
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EX4 — Market Conditions — Bidder competition may be limited. Limited number
of construction firms are available to construct or bond many of the larger multi-
billion contracts. Local infrastructure/capacity does exist to produce the large
sector gates. Pipeline and Hopper dredging contractor competition has been
limited in the SWG area and nationally. NER and Beach and Dune Nourishment
contracts could require four additional large/medium dredges per year for the
next eight years. The sheer volume of work may exceed the local and even
regional capacity.

CV3 — Geotechnical Level of Design — Geotechnical Engineers have much of the
original Galveston boring data and are comfortable with the overall level of detail.
Geotechnical design evaluated a potential range of design values and usually
selected the lower bound (more conservative numbers) in developing
designs/quantities. Geotechnical Design refinements will be developed during
PED. Geotechnical Engineers overall feel: Dune: Low Level Risk, Ecosystem
Restoration: Low Risk, Ring Barrier: Medium Level Risk, Closure Structure and
Islands: Medium Level Risk, Pump Station: Medium Level Risk, Clear Lake:
Medium Level Risk (historical information from TXDOT), and Dickinson: Medium
Level Risk (historical information from TXDOT).

SD4 — Galveston Bay Closure Structure, Large Sector Gate — Design based on
Similar St Petersburg, Russia Gates. This is a highly unique design. Some level
of study (~30%) has been completed, but much design development and
refinement remains. A design competition (working within the operations
constraints and using the existing modeling) will be initiated in an effort to
develop the best possible design and select the A/E designer of record.
Uncertainty remains. Physical modeling and High end modeling for the gate will
be required. Just given the complexity of the design, HIGH Cost risk.

Moderate risks, when combined, can also become a cost impact.

ES2 — Estimate Development — CSRM Estimates are developed to Class 3
estimates and are based on Sabine to Galveston budgetary estimates. NER
features are Class 3 estimates based on recent historical bid data. USACE Cost
Engineers judgment estimates are conservative and based on other recent
budgetary estimates and recent historical NER information.

SD5 — Galveston Bay Closure Structures, Vertical Lift Gates — Design based on
Similar Hartel Barrier (same widths with largest gate being similar to this projects
shallow gate). Smaller gate based on Hartel Barrier larger gate. Deeper gate for
this project was scaled up version of Hartel Barrier gate.

PM10 — Pressure to Deliver on an Accelerated Schedule — Project Study has
already experienced outside pressure from public and others to accelerate study
and project implementation. Hurricanes lke and Harvey lead to outcries for
immediate results. Many large complicated features cannot be accelerated.
Baseline schedule reflects realistic and reasonableness implementation of
schedule. There is a very high likelihood schedule is accelerated and USACE
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would pay a premium for that schedule acceleration. Assume a potential cost
increase of 3% to 10% of construction costs for schedule acceleration.

Schedule Risks: From the CSRA, the key or greater Schedule Risk items include:

e LD4 — Property Acquisition - Non-Federal sponsors for all areas have not been
surveyed. Quick take authority is unknown. Without quick take authority
condemnation actions could take significant periods of time. DOJ is heavily
engaged with border acquisitions so Federal timelines are equally impacted.
GLO has experienced up to 24-month delays for individual property acquisitions
in the past.

e EX1 —Public Engagement - Public is strongly polarized for both the project as a
whole and even specific features. Overall project and even priority of features all
have varying degrees of support. Project has already undergone multiple study
updates, FOIAs, and public hearings to address the various groups concerns.
Legal action is an almost certainty with likely schedule delays.

e PMS8 — Multiple Agency Coordination - This is a large project involving multiple
agencies. Project spans 18 counties, engages multiple organizations (including
Coast Guard), multiple municipalities and environmental groups. Mitigation
versus avoidance will likely determine level of coordination required. Project has
experienced schedule delays and given the number of stakeholders continued
delay is very likely.

e PM11 — Plan Formulation and Public Sponsors - Many features do not currently
have sponsors. Public Sponsors, once identified and engaged, may not have
same plan formulation goals. Sabine to Galveston is currently experiencing
issues with plan refinements and sponsor identification. Designs are conceptual
and refinements to meet sponsor priorities can be accommodated. Ring Barrier
and its alignment is the only large refinement that a future sponsor may want to
change. There is a high likelihood this risk will be addressed in next Texas
legislative session. Texas Legislature meets every two years (2021, 2023, etc.).
At this point, schedule risk if sponsors are not identified in a timely manner.
Worst case schedule may be delayed two years waiting for next Texas
Legislative Session and sponsor identification.

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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Table 3. Construction Cost Comparison Summary (Uncertainty Analysis)

Base Case Estimate
(Excluding 01)

$16,662,228,000

Confidence Level
0%

Contingency Value
1,499,600,520

Contingency
9%

10% 3,665,690,160 22%
20% 4,165,557,000 25%
30% 4,665,423,840 28%
40% 4,998,668,400 30%
50% 5,331,912,960 32%
60% 5,665,157,520 34%
70% 5,998,402,080 36%
80% 6,331,646,640 38%
90% 6,998,135,760 42%
100% 10,663,825,920 64%

Table 4. Construction Schedule Comparison Summary (Uncertainty Analysis)

Base Case Schedule

264.2 Months

Confidence Level

Contingency Value

Contingency ‘

0% 66 Months 25%
10% 98 Months 37%
20% 106 Months 40%
30% 111 Months 42%
40% 116 Months 44%
50% 122 Months 46%
60% 124 Months 47%
70% 129 Months 49%
80% 135 Months 51%
90% 143 Months 54%
100% 185 Months 70%

7.2 Recommendations
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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), 4! 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 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.

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 maijor 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.

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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SWG - Texas Coastal - CSRA - 2021-03-18.xismSWG - Texas Coastal - CSRA - 2021-03-18.xismRiskModel

Project Cost Project Schedule
) ® = D
w 3 9 E’ § e °
& Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood é g 3 % @ § E
° E E i |z E| 3
3 o o
For Marsh Shoal construction more local sources have been found from the anchorage
basin material.
Basglme Schedule assumes 202.5 There is the opportunity for ER and dredging synergy with the Houston Ship Channel in
N funding start and 2027 construction . .
PM1 Implementation Schedule N the future. Unlikely Negligible Low Very Likely |Negligible |Low
start. Construction to be complete
2037 10 2043. It is acknowledged the potential for savings, but until detailed schedules have been
developed and without better projections for funding exact schedule compression is
unknown.
Project will request large funding for gates first. Large increment funding is likely to
eventually be provided, potentially triggered large storm event (i.e. Hurricane lke or
Harvey).
Barrier Gate and to a lesser extent Ring Barrier (including Dickenson and Clear Creek)
CAN NOT be incrementally funded.
A +/-$20Billion project executed Federal funding will likely incrementally fund project with smaller pieces likely being
over roughly 20 years would funded first. Limited PED funding for gates may also be forthcomin
Pm2 Funding - Federal require some $650M/year in } g for g Yy 9- Unlikely Negligible Low Very Likely |Negligible |Low
;id;'l:;:d'g% EV;//'tZ:rome years Sabine to Galveston (S2G) $4B project can be viewed as a litmus test for the Texas
9 year. Coastal project and has been progressing to date with issues remaining to be addressed.
S2G may serve as a path for Texas Coastal.
Project may need to be funded as a completely separate funding stream.
Project schedule, and ultimately project success are entirely dependent on efficient
funding. Instruction to the proejct directs to assume efficient implementation (ie funding).
A +/-$20Billion project executed Nonfederal Sponsor was provided some $200M in State Legislation to fund Sabine to
over roughly 20 years would Galveston (S2G) project in FY20 and FY21. Additional future year funding is likely. S2G
PM3 Funding - Sponsor require some $350M/year in will likely be completed prior to large Nonfederal financial commitments for this project. Unlikely Negligible Low Very Likely |Negligible |Low
Federal Funding with some years
far exceeding $1B/year total. Sponsor is optimistic and feels State funding is more certain than Federal Funding.
Galveston has direct hire authority to begin adding additional staff for this effort. Virtual
USACE teams will be utilized to supplemental SWG staff and expertise.
Bea_ch Nourishments, Berm, Rln_g AJE firms will be utilized for all specialty features (i.e. Gates and Pump Stations).
Barrier and Ecosystem Restoration
will likely be designed by Regional .
PM4 Design Staffing and National USACE teams. 826 staff may role over from that project as completed. Unlikely Negligible  |Low Very Likely |Negligible |Low
PumpSsions and s Gaes | S 1 10 bsei ot it oty Gded SWG ot
will be designed by A/E Firm. 9 proj pp 9 :
Baseline PED estimate assumes 15%. Rate of 15% is likely good, EBR an Comite have
been averaging 10% and Westshore even lower. Overall LOW risk of Cost increases.
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SWG - Texas Coastal - CSRA - 2021-03-18.XsmSWG - Texas Coastal - CSRA - 2021-03-18.xsmRiskModel

Project Cost Project Schedule
@ ] — @
° © ® 3 D =4
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@ Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood £ g g % (23 =z °
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Based on staffing approach of S2G, Resident Offices are likely to be established for the
various reaches/features. SWG has begun adding multiple Resident Offices for S2G
Construction Management SWG wil likely staff Construction projects. As those projects are completed staff could transition to Coastal Texas. )
PM5 Staffin Management Unlikely Negligible |Low Very Likely |Negligible |Low
9 9 : To date SWG has been able to meet S2G staffing requirements.
CM staffing risk is considered LOW.
Staff turnover can result in loss of institutional knowledge, disjointed decision making and
inefficiencies.
Staff turnover for projects Staff turnover will happen with varying degrees of impact. Closure structures will be
PM6 i i i y Unlikel Negligibl L Likel Negligible |L¢
Staff Turnover zz};nrdmg decades will certainly design build and not likely to be impacted by USACE turnover. Other 50% project could kel cateie o e eglaible.|ow
: be impacted by USACE turnover. Closure structures are critical path 15year duration.
Other features are 10 year duration. Staff turnover delays for non-closure structures is
not likely to impact critical path schedule.
Continuing Contracts Clause will
-— be required to funding several of . . _— L
PM7 Continuing Contracts the larger construction features SWG has expener)ce with Contmqmg Contracts Clausle, thlon items (separable Unlikely neglgible - unikely  |Moderate |Low
Clause . A N ! elements) are not likely. Approval is likely. Schedule risk is low.
including Barrier Gates and Ring
Barrier.
Project spans 18 counties, engages multiple organizations (including Coast Guard),
multiple municipalities and environmental groups.
Mitigation versus avoidance will likely determine level of coordination required.
Pm8 gsg:z::g%imy ;T;ilsleae:aregniizrsoﬁd involving Project has experienced schedule delays and given the number of stakeholders continued [uniikely Negligible Low Very Likely |Moderate (High
ple ag : delay is very likely. Schedule could be delayed most likely 24months and worst case
36months.
Project scope has been expanded to address other agency concerns and additional cost
growth is unlikely.
Only feature that may be in question is turnover of the large Barrier Gates. Large Barrier
Gate will require a maintenance entity that Texas State Legislature is working to create
(likely O&M of $150M/year).
Until more is known about Texas Legislature intended plan risk is very uncertain. Project
. Each section will get turned over at Authorization is likely dependent on state legislation. GLO is likely to sign Letter of Intent ' .
kel ligibl L ikely |Negligible |L
Pmo Project Tumover Plan completion. to continue the study but likely cannot sign PPA without Texas Legislation. vntkely egtieble o Vervikely. |Neglgible JLow
Historically USACE will not move forward with construction of a project until a long term
maintenance partner has been established. Risk is a Black Swan project killer and not
modeled. Base assumption project maintenance will be conducted by a sponsor. No CG
funds or contingency added for project maintenance.
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SWG - Texas Coastal - CSRA - 2021-03-18.XsmSWG - Texas Coastal - CSRA - 2021-03-18.xsmRiskModel

Project Cost Project Schedule

Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood

CREF
Likelihood ©
Impact ©
Risk Level ©
Likelihood
(S)
Impact (S)
Risk Level (S)

Hurricanes lke and Harvey lead to outcries for immediate results. Many large complicated
features can not be accelerated.

Opportunity if funds were made available. If project was funded for gate design and
construction immediately project could advance faster. Baseline schedule reflects
realistic and reasonableness implementation of schedule.

Project Study has already There is a very high likelihood schedule is accelerated and USACE would pay a premium
Pressure to Deliver on an experienced outside pressure from for that schedule acceleration. Assume a potential cost increase of 3% to 10% of .

PM10 - : ) Likely Significant  [High Very Likely |Negligible [Low

Accelerated Schedule public and others to accelerate construction costs for schedule acceleration.

study and project implementation.

For large sector gates night work will likely not be permissible for safety reasons.

Given project, there is some minimal schedule duration the project can not physically be
designed/constructed faster.

See further discussions for Contract Design Build discussions along with External
Risks/Opportunities for Public Engagements and Natural Disasters.

Public Sponsors, once identified and engaged, may not have same plan formulation
goals.

S2G is currently experiencing issues with plan refinements and sponsor identification.

Designs are conceptual and refinements to meet sponsor priorities can be
accommodated. Ring Barrier and it's alignment is the only large refinement that a future
PM11 PIan_FormuIation and Many features do not currently sponsor may want to change. Very Likely Negigible |Low bossible  |significant | Medium
Public Sponsors have sponsors.

There is a high likelihood this risk will be addressed in next Texas legislative session.
Texas Legislature meets ever two years (2021, 2023, etc.).

At this point, schedule risk if sponsor's are not identified in a timely manner. Worst case
schedule may be delayed two years waiting for next Texas Legislative Session and
sponsor identification.

Smart Planning Process Project has requested a waiver for

PM12 y ) Exemption of 14weeks abd $450k has been granted. No additional schedule risk. Very Likely Negligible ~ |Low Unlikely | Negligible |Low
Extension schedule extension.

APPENDIX A



SWG - Texas Coastal - CSRA - 2021-03-18.xismSWG - Texas Coastal - CSRA - 2021-03-18.xismRiskModel

Project Cost Project Schedule
@ @ — @
° © ® 3 D =4
b g 3 : |25 5 | B
@ Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood < g S % 2 § K]
& £ E A E| %
a (3 - I3
Low Price Technicall LPTA is likely contracting vehicle LPTA is likely to result in lower bid prices. Technically Acceptable must be clearly
CA1 Y unless Best Value can provide defined for all requirements to define basis of pass/fail. Best Value Tradeoff may be Unlikely Negligible | Low Unlikely  INegligible [Low
Acceptable and Best Value N )
benefit. considered for phases (say schedule or other value).
Industry has suggested contracts not extend beyond three years to not tie-up contractor
bonding capacity. Bonding beyond 5years is typically not possible. Contractors typically
don't have capacity to execute projects with capacity greater than 3 years.
Numerous contracts will be
caz ' -
Number of contracts required to execute the projects. Project has been divided into manageable contract sizes with 15years for Bolivar Roads Untkely Negligle JLow unlikety - [Negligible | Low
crossing and 10years for all other work.
Early year contracts will be pursued.
Large A/E Contracts are being
CA3 AJE Design Contracts developed for design support and AJE design contracts will likely be base period (say 4yrs) plus option years. Unlikely Negligible  |Low Unlikely  INegligible (Low
expertise.
All potential contracting vehicles will be considered (design-build, LPTA, Best Value) and
the best vehicle selected.
Design Build must have carefully defined performance requirements and budgets. Real
Estate footprints, Environmental Impacts and mitigation requirements could change with
Design Build process. USACE review and oversight could result in cost increases after
contract award.
CA4 Design Build Swe ha§ used Design Build for If funds/schedule are accelerated Design Build may be a viable approach. S2G has used |Likely Moderate  |Medium  |unlikely  [Negligible [Low
other projects and programs. y " A
Design Build vehicle to meet schedule.
It's almost certain some portions of this project will be Design Build, especially if program
scheduled is accelerated.
SWG and Local Sponsor are not advocates for design build but schedule may dictate.
Design build could add additional worst case 3% in project cost.
Acquisition Planning and market research will be conducted to determine the small
business capacity and goals. Not all work will be available for small business but small
Small Business set-asides are business goals will be pursued.
CAS5 Small Business Goals likel foruthl's rogram ! Possible Moderate Medium  |unlikely Negligible [Low
Kely s program. Baseline estimate has assumed multiple prime and subcontractor assignments and
markups to address small business goals. Some residual risk remains for additional small
business expenses.
SWG has historically awarded IFB contracts. LPTA/Design Build and other contracts will
require additional SWG contract administration.
s . SWG has requested approval for additional SWG contract administration staff. SWG was
. Aqdmonal S.WG contracting staff able to eventually staff to meet S2G workload. Additional senior experienced staff will be " .
CA6 Contracting Staff will be required to execute . " N o Unlikely Negligible  |Low Unlikely | Negligible |Low
A required likely at higher Grade positions.
+$15Billion in contracts.
Cost Risk if outside support or higher grade positions. Early on initial contracts may
experience delays but overall project will not be delayed as SWG increases and right-
sizes staff.
Decisions must be made for Sgr(r? T:tigeen pursuing an acquisition plan for over 12months and has yet to be
CA7 Acquisition Plan programmatic or individual P : Unlikely Negligible  [Low Unlikely | Negligible |Low
Acquisition Plans. Acquisition Plan will need to begin concurrent with start of PED to insure sufficient time.
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Houston Ship Channel will be under
construction during this project and For Marsh Shoal construction more local sources have been found from the anchorage basin
dredge material may be available for | material.
Beach Nourishments or Environmental
Restorations. There is the opportunity for ER and dredging synergy with the Houston Ship Channel in the
TR1 Houston Ship Channel Texas Coastal Quantities are also future. Unlikely Negligible Low. Unlikely Negligible |Low
based on existing Ship Channel. It is acknowledged the potential for savings, but it's best to not link the two projects given
Houston Ship Channel project may schedule timeline uncertainties.
potentially already dredge Texas
Coastal Area reducing this projects
required volume.
During design ship simulation will further define gate design and dimensions. Current
opening size may slightly increased based on expansion of Houston Ship Channel.
There is the potential for a new study
TR2 Future Studies further deepening the ngstcn .Shlp Currently assumed 60' depth is likely deepest feasible depth given continental shelf and Unlikely Marginal Low unikely  Inegtigible |Low
Channel and potentially impacting the |channel geography.
gate sill depth.
Any future authorization changes would cover the cost increases to a deeper sill. No cost
risk to this project.
Sulrgel Glates are operated from an Office and living facility may be required for personnel operations during a storm event.
. . artificial island. Access to the gates . . . .
TR3 Site Accessibility . . Very Likely Negligible Low. Unlikely  [Negligible |Low
via boat during a storm event could be S . .
. Cost risk is likely LOW relative to total project cost.
compromised.
TR4 Unlikely Negligible Low Unlikely Negligible |Low
Ring Barrier, Pump Ring Barrier, Pump Slal.lon apd Exterior facades for Galveston Ring Barrier, Seawall, Clear Creek Pump Station, and Offatts . ) -
ANl . Seawall must all synergize with the . . " . N Unlikely Negligible  |Low Unlikely | Negligible |Low
Station and Seawall " Bayou Pump Station must be architecturally appealing for the surrounding community.
local surroundings
Cost Estimate includes cost for
A2 Visitor/Operations Center | Visitor/Operations center in Galveston [No additional scope is likely. Unlikely Negligile  [Low Unlikely | Negligible |Low
and Auxiliary Control Center in Bolivar
Al3 Unlikely Negligible Low Unlikely Negligible |Low
Al4 Unlikely Negligible Low Unlikely Negligible |Low
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PDT Discussions on Impact and Likelihood

Likelihood ©®

Risk Level ©

Likelihood
(S)

Impact (S)

Risk Level (S)

Ecosystem Restoration features are fairly standard and the team has historical experience
with other projects across the Texas Coast. Specific refinements will occur pending
additional geotechnical information.
Ecosystem Restoration Ecosystem features were developed
ER1 Levelyof Design with minimal analysis and no Overall level of ER design refinement will result in cost variations of +/-5% for ER features Likely Marginal Medium  [uniikely  |Negligible |Low
9 investigation. ($1Billion in breakwaters, Island Restoration, Marsh Creation for a total $1.4Billion).
UPDATE 2021-02-24: Based on other similar work and features, team now feels confident
NER features are likely conservative and only likely to decrease 5%, increase is unlikely.
Some sites may be completed prior to this project. Other sites may become some degraded
that restoration is not possible. There is the potential for future site reductions if projects are
L . . completed by others. Project will authorized for regional based restoration, not for specific
Future conditions prior to construction habitat units
ER2 Final Site Selection could be different then currently : Unlikely Negligible  |Low Unlikely [ Negligible |Low
assumed. Selection will be dependent on final site conditions. ER features allow flexibility and if sites
have been completed or are no longer feasibly they will not be pursued with this project.
LOW cost risk.
ERS Future Studies There is thel;l)otential for new study May providelopponunity to integratg futyre de§ign apd implemgmation into current Qesign. Unlikely Negiigle  |Liows uniiely  Inegtigible [Liows
(GIWW Resiliency) Overall relative cost of Marsh Creation is negligible in comparison to total construction cost.
Nonstructural remediation has been developed by facility type. Estimates have been
. . developed for each type of raise.
NS1 Level of Design cR)ua_ZmIT_S Ihav;) been sortlezli 'qto Likely Marginal Medium  |Unlikely Negligible |Low
esidential and commercial sites. Design is very conceptual. Potential estimate variation of -5% to +30% of $50M baseline
cost.
NS2 Unlikely Negligible Low Unlikely Negligible [Low
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Project Cost

Project Schedule

Risk/Opportunity Event

CREF

Initial Sand Sediment
Source

Risk Event Description

GLO and other agencies are studying
available sand sources.

PDT Discussions on Impact and Likelihood

Good quality source material is available. Specifics of avoidance/exclusion areas, existing
utility pipelines and overburden may not have been included in the estimate.

Additional inefficiencies or dredge mob/demobs may be required to acquire sufficient sand.

Estimate has assumed single further offshore source (Heald Bank area). GLO is doing
multiple surveys, both near shore and offshore. There is a likelihood closer sources may be
found but available quantity volumes are uncertain. Estimate currently includes multiple
mobs/demobs (one per year). Estimate has assumed reuse of material dredged from the
barrier gate navigation channel and anchorage basin.

Beach Nourishment is likely conservative and opportunity cost savings potentially exists but
are not modeled at this time in this CSRA.

Unlikely

Likelihood ©

Impact ©
Risk Level ©

Negligible |Low

(8)

Likelihood

Unlikely

Impact (S)
Risk Level (S)

Negligible

Bolivar Roads Anchorage
Areas

Due to gate crossing, 45% of current
anchorage area will be unusable
which will need to look for alternate
anchorage areas.

Coast Guard, Pilots and Ships Captains had opinions on locations. USACE has purposed
fixed mooring anchors with tugs to guide and align ships. Coast Guard, Pilots and Captains
currently are not supportive for the current USACE purposed solution. User requested sites
have been evaluated and were not found to be economically viable (e.g., 87M CY initial
dredging with regular maintenance will be needed to a proposed site). Number of users has
also been questioned. Tug operation costs for mooring and anchoring have been included in
O&M costs.

Cost and Schedule Risk exists until an Anchorage Area and gate crossing alignment can be
agreed upon with the Coast Guard. Project schedule could be delayed multiple years, both
for USACE and Coast Guard to reach agreement and also for Coast Guard to conduct their
own public hearings and approval process for changing anchorage areas.

The estimated amount of dredging for USACE proposed anchorage Area is 9,344,000 CY
with a 2-year maintenance dredging cycle of 91,830 CY. Currently project costs assume
double mooring anchors for each circle for a total of 12 mooring anchors to anchor the bow
and stern of a vessel. Estimated cost for a double anchoring system is $5.1M. It is expected
that PDT will revisit this subject during PED phase to model the currents and winds for further
refinement in the anchoring system. This is likely a critical path item. Design must be
developed to a point that anchorage areas can be purposed/studied and then an agreement
must be reached with the Coast Guard. Assume 6 to 12month schedule delay.

Unlikely

Negligible

Likely

Significant

Geotechnical Level of
Design

Geotechnical Engineers have much of
the original Galveston boring data and
are comfortable with the overall level
of detail.

Geotechnical design evaluated a potential range of design values and usually selected the
lower bound (more conservative numbers) in developing designs/quantities. ~Geotechnical
Design refinements will be developed during PED.

Geotechnical Engineers overall feel:

Dune: Low Level Risk

Ecosystem Restoration: Low Risk (see Risk ER1)

Ring Barrier: Medium Level Risk

Closure Structure and Islands: Medium Level Risk

Pump Station: Medium Level Risk

Clear Creek: Medium Level Risk (historical information from TXDOT)
Dickenson: Medium Level Risk (historical information from TXDOT)

Overall Geotechnical comfort level is Medium Level risk. Assume -5% / +10% for Closure

Structure and -/+5% for the Ring Barrier and Pump Stations.

Likely

Moderate Medium

Unlikely

Negligible
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Project Cost

Project Schedule

CREF

Risk/Opportunity Event

Risk Event Description

PDT Discussions on Impact and Likelihood

Likelihood ©

Impact ©

Risk Level ©

Likelihood
(S)

Impact (S)

Risk Level (S)

Interior Drainage Dune

Interior Drainage in the past has been
study for re-routing drainage back into
the bay.

The study seeks to route existing beach discharge through proposed dune features via
culvert(s) while maintaining the same general footprint and flow pattern. Hard drainage
features in the soft dune features may require frequent O&M repairs.

The verbiage within Federal, State, County, and Municipal beach drainage regulations are
generally oriented towards protection of the dunes and beach, which aligns well with the spirit
of the proposed project. The most restrictive language is found in Municipal Ordinance 84-40,
passed by the City of Galveston in 1984, which states that “... no drainage will be permitted
into the Gulf of Mexico or onto the adjacent beach.” The City drainage plan clarifies that
preexisting developments with beach drainage are exempt under a “grandfather clause”.
State and county effective beach drainage regulations for the Bolivar Peninsula study area
are outlined in the Galveston County Dune Protection and Beach Access Plan (2006), which
is generally intended to provide protections to beach and dune systems. There are provisions
within the protection plan that offer allowable mitigation measures to offset adverse impacts
of beach drainage, which align with the nature of the beach nourishment and dune
construction project.

Unlikely

Negligible

Low

Unlikely

Negligible

Low

Cvs

Interior Drainage Ring
Barrier

Interior Drainage in the study has been
studied but additional analysis
remains.

Interior drainage mitigation features are purposed to tie existing features into the Ring Barrier
pumping system. The specifics are to be developed. Costs have been included in the
estimate. Galveston City is currently proposing a new pump station along Harbor site which
needs to be accounted in future drainage analyses.

Additional analysis will be required to confirm no induced damages and refine final
alignments. Overall cost exposure relative to total project is low.

Unlikely

Negligible

Low

Unlikely

Negligible

Levee Borrow Sources

Levee Borrow Sources have assumed
commercial borrow sources.

Commercial borrow may become limited in the future. Estimate assumes significant haul
distance.

Unlikely

Negligible

Unlikely

Negligible

cvr

sD1

Aggregate sources

Seawall Gates

There is a large volume of concrete
requiring sand and gravel.

Scope includes swing gates.

There is sufficient aggregate sources along the Texas Coast to supply the project.

Swing gates may be replaced with either roller gates or even stop logs. Swing gates is the
most costly assumption are likely to only become cheaper as design is refined.

Unlikely

Unlikely

Negligible

Negligible

Unlikely

Unlikely

Negligible

Negligible

sD2

Galveston Bay Closure
Structure - Combi Wall

Primary Level of Protection. Most well
developed design.

Most Robust design similar to IHNC New Orleans closure structure. Design is likely to a 30%
level of design.

Structural design is based on conservative assumptions and team is confident/comfortable
with design. Overall Medium Cost Risk variation of -/+ 5% for the Combi-Wall.

Likely

Marginal

Medium

Unlikely

Negligible

sD3

Galveston Bay Closure
Structure - Small (125 ft)
Sector Gates (2)

Design based on Similar Recently
Awarded New Orleans Gates.

Shallow water gates have been correlated to the deeper water gates. Limited analysis has
been completed. Separate cofferdams have been assumed for each gate (conservative as
cofferdam could be sized to accommodate multiple gates).

Designer is comfortable/confident with design and sufficient quantities.

Unlikely

Negligible

Unlikely

Negligible

SD4

Galveston Bay Closure
Structure - Large (650 ft)
Sector Gates (2)

Design based on Similar St
Petersburg, Russia Gates.

This is a highly unique design. Some level of study (~30%) has been completed, but much
design development and refinement remains. A design competition (working within the
operations constraints and using the existing modeling) will be initiated in an effort to develop
the best possible design and select the A/E designer of record. Uncertainty remains.

Physical modeling and High end modeling for the gate will be required. Just given the
complexity of the design, HIGH Cost risk. Cost variations of -5% to +25% for the large sector

Likely

gates is possible.

Significant

Possible

Negligible
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Smaller gate based on Hartel Barrier larger gate. Deeper gate for this project was scaled up
Galveston Bay Closure Design based on Similar Hartel Barrier |version of Hartel Barrier gate.
SD5 Structure - Vertical Lift (same widths with largest gate being Likely Moderate  |Medium  |unlikely  [Negligible [Low
Gates (Shallow and Deep) |similar to this projects shallow gate). |Similar design level of effort with major items has been investigated. Structural engineer
feels remaining cost uncertainty of -5% to +20%.
That Worst Case Cross section has been applied for all areas in the system, just with a
reduced stem wall height. Design refinement will likely result in reduced foundation and cross
. section sizes.
Worst Case Cross section has been
SDé Floodwall/Combi WallT- | developed with hlghestl hydraulic head Overall Floodwall costs are likely conservative. There is a minimal risk that additional Likely Marginal Medium  funlikely  [Negligible |Low
Wall and weakest geotechnical . . N )
N seepage concerns could be discovered resulting in greater foundation requirements, but
foundations. : : b e i
worst case cross section already considered seepage. Overall risk is similar to Galveston
Bay. Less design has been done, but assumed cross section is like more conservative.
Overall Medium Cost Risk variation of -/+ 5%
Offatts Bayou - Sector Design has been developed well beyond 30%. Gate and foundation are well developed and § .
sD7 Gates Based on New Orleans Sector Gates within USACE typical project features. 125' sector gate. Feeling is lower risk (+/-5%). Possible Moderate  |Medium  |unlikely  [Negligible |Low
aneEllillgl]m:sn;i::faslitu:rl:sn?lij; ir;?nges Schedule risk as final alignment is agreed upon. Cost increase is likely negligible but
SD8 Alignment vas an! X moderate schedule risk. Assume worst case 6 month overall schedule delay to reach Unlikely Negligible  |Low Likely Marginal | Medium
agreed to with the various impact )
agreement on final alignments.
groups.
SD9 Unlikely Negligible Low Unlikely Negligible |Low
Urban area. Gird power is readily available in the vicinity. Estimate includes auxiliary and
Redundant diesel backup power has |permanent power. It is a whole extra project. They will likely need to build a substation, and
EE1 Backup Power been assumed for all pump stations who knows how much length of line with potential ROW, NEPA, road replacement, etc. It Unlikely Negligible  |Low possible | Negligible |Low
and sector gates. should be done well before the gate is completed, but they will need to know how much
power up front so there will be a slight delay while that is figured out from the gate designers
Detailed Electrical Estimates have Limited electrical design has been developed to date. Schedule risk is low (time exists to
EE2 Level of Detail been developed but level of design is |develop design). Cost uncertainty is HIGH electrical features. 0% to 35% cost growth Very Likely Moderate Negligible |Low
very preliminary. possible.
There are multiple large and highly Limited mechanical design has been developed to date. Schedule risk is low (time exists to
ME1 Level of Design complex mechanical features (sector |develop design). Cost uncertainty is HIGH mechanical features. 0% to 35% cost growth Very Likely Moderate Negligible |Low
gates, pump stations, lift gates, etc.). |possible.
Unlikely Negligible Negligible




SWG - Texas Coastal - CSRA - 2021-03-18.xismSWG - Texas Coastal - CSRA - 2021-03-18.xismRiskModel

CREF

Risk/Opportunity Event

Risk Event Description

PDT Discussions on Impact and Likelihood

Likelihood ©®

Impact ©

Risk Level ©

Likelihood
(S)

Impact (S)

Risk Level (S)

H&H Model

Sediment Modeling, Shoaling,
hydraulic load and Channel
Stabilization have yet to be modeled.

H&H large scale storm model is reasonably developed and overall water surface profile is
defined reasonably and unlikely to change significantly. Slight revisions and refinements are
likely but changes will not be significant. Local scale modeling to understand hydraulic load
will be critical in PED phase.

Sediment and Shoaling modeling will have impacts on long term O&M but not an issue for
initial authorized project.

Increased Shoaling during construction would be an authorized project responsibility. There
is potential for additional cost but likely negligible.

Limited ship simulations have been completed. Additional ship simulation modeling will be
required. Quantities are currently considered neutral with refinement and optimization
remaining. Assume potential +/-5% quantity variation for dredging. Assume +/-2% for Large
Sector impacts due to H&H uncertainty.

Likely

Marginal

Medium

Unlikely

Negligible

Clear Creek, Dickenson
Bayou and Offatts Bayou
and Water Quality

Water quality and dissolved oxygen
H&H model and environmental
assessment may require additional
circulation gates to address water
quality concerns

H&H model has not been completed and will provide additional information if additional gates
are needed. Current design has combi-walls with gates. If more gates are required that
would be in place of combi-walls. Cost Risk likely a tradeoff between circulation gates
($232k/ft) and combi-wall ($41k/ft). Additional gates are not likely required.

Water quality and circulation gates may be required to prevent stagnation. H&H
model/solutions will be required prior to Tier 2 EIS and NEPA compliance required for
construction of the Ring Barrier.

Until schedule is better understood this may be a critical path item but time exists to
develop understanding and resources could be allocated to meet schedule.

Unlikely

Negligible

Low

Unlikely

Negligible

Pump Station Capacity

Pump station sizes need to be further
refined.

Real Estate requirements for pump stations may change. Pump station sites are in densely
congested areas. Designers opinion is pump stations are conservatively sized and real
estate footprint and capacity sizing will not increase.

Study is not authorized to improve interior drainage.

Unlikely

Negligible

Unlikely

Negligible

H&H Level of Design

H&H level of design is fairly well
advanced for a Feasibility study but
areas of refinement remain.

Large scale results are well understood, but local scale features works remain. Physical
model coupled with high end CFD analyses will be needed in PED phase to understand
design loading. Gate and pump operation with sequence of gate operation will be critical
tasks in PED phase. Drainage, overtopping and height optimization remains. Overall cost
impact for H&H refinement is likely neutral, say +/-2% (Pumping Plant, Dunes, Diversion
Structure). Overall designers feel they've been reasonable in assumptions.

Likely

Marginal

Medium

Unlikely

Negligible

Unlikely

Unlikely

Negligible

Negligible

Unlikely

Unlikely

Negligible

Negligible

Unlikely

Negligible

Unlikely

Negligible

Unlikely

Negligible

Unlikely

Negligible
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CREF

Risk/Opportunity Event

Risk Event Description

PDT Discussions on Impact and Likelihood

Likelihood ©®

Impact ©

Risk Level ©

Likelihood
(S)

Impact (S)

Risk Level (S)

Operations Manual

An operations manual will be required.

Additional H&H modeling will be required to define gate operations for the surge gates, all
other closure gates, pump station operations, etc. Ships putting out to sea and time to
deploy surge gates must all be taken into account. Complex system operations must be
considered throughout the design process.

LOW cost risk for authorized costs. Schedule risk exists for final operations manual to be
agreed upon by all parties. Assume 15% chance project could be delayed one year. MVN
has experienced similar delays in post Katrina operations manual agreement.
Construction/design is not likely to be impacted.

Unlikely

Negligible

Possible

Moderate

Medium

Final Alignment

Alignment at 30% design, additional
design activities pushed to PED
deviation to design may increase cost
in PED;

Alignment refinements are likely. Refinements are likely. General Footprint included
flexibility. Dune drainage are could require additional real estate footprints. Current Real
Estate estimate assumes $100M+ for Galveston Dunes and $90M+ for Bolivar Dunes.

Alignment area variations of +5% Real Estate are likely.

Unlikely

Likely

Negligible

Moderate

Medium

Unlikely

Unlikely

Negligible

Negligible

Temporary Easements
and Site Access

Temporary easements and Site
Access will be needed.

Temporary easements and site access have been included for high visibility features (Ring
Barrier, Clear Creek, Dickenson, Galveston and Bolivar Beaches) but have not been included
for other features of construction.

Most ER can be constructed from barge. B2 and W3 ER sites have not included temporary
access. Cost is negligible, primarily minimal administration costs.

Unlikely

Negligible

Unlikely

Negligible

CBRA Zones

CBRA Zone exemption may not be
obtained for Bolivar tie-in structures.

If exemption is not obtained an additional 950acre mitigation may need to be acquired.

UPDATE 2021-03-16: Since this risk was entered into the register the likelihood has
decreased dramatically. First, the USFWS concurred with our determination that if the NFS
paid for all of the work required to construct the Bolivar Tie in feature that a CBRA exception
would not be required because federal funds would not be expended within the zone. Both
the USFWS and HQ suggest that acquisition of property is a way to demonstrate compliance
with the 3 purposes of CBRA, however if no federal expenditures are made within the CBRA
zone, there would be no requirement for additional acquisitions.

Unlikely

Negligible

Unlikely

Negligible

Property Acquisition

Non-Federal sponsors for all areas
have not been surveyed. Quick take
authority is unknown.

Without quick take authority condemnation actions could take significant periods of time.
DOJ is heavily engaged with border acquisitions so Federal timelines are equally impacted.

GLO has experienced up to 24 delays for individual property acquisitions in the past.
Schedule risk exists for property acquisitions. Property acquisitions can proceed at about

65% design. Overall schedule best case is no impact, most likely is 24months delay and
worst case schedule could be cumulatively delayed 48months (worst case).

Unlikely

Negligible

Low

Likely

Significant

Non-Standard Estates

Deviations from Standard Estates
would require 8-12months HQ review

Non-Standard Estates are likely given the magnitude of the footprint and the variety of
properties involved. Multiple Non-Standard Estates are likely. Cumulatively a 6 to 8month
delay is likely. Tiered Structure can help expedite the process.

Unlikely

Negligible

Low

Possible

Moderate

Medium
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Project Cost Project Schedule

Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood

CREF
Likelihood ©
Impact ©
Risk Level ©
Likelihood
(S)
Impact (S)
Risk Level (S)

Tiered NEPA document could result in mitigation changes with subsequent NEPA reviews.
Tier 1 Analysis has attempted to capture top end (worst case) mitigation requirements. It is
hoped that mitigation requirements will be reduced as design becomes better developed.

For the larger features (barrier gate, ring barrier, clear creek, Dickenson) individual
Supplemental NEPA reports will be required. Supplemental NEPA reviews will each take
three years but likely can be concurrent with design and not impact project schedule.

Construction can not begin until final full EIS has been completed for each reach/feature.
Surveys and sampling can be completed prior to final EIS with best management practices.

Feasibility Study NEPA document will [ER measures and South Padre Island CSRM will have full Environmental compliance at the

RGY NEPA Compliance be a tiered NEPA document with end of this study. Beach nourishments and B2 will require some additional study to acquire
future NEPA review needed for all the |full environmental compliance. CSRM measures will require separate NEPA reports.

CSRM measures.

Unlikely Negligible Low Possible Moderate [Medium

Offatts Bayou could become a critical path for Supplemental NEPA review for the Ring
Barriers. H&H 35% model and footprint for Offatts Bayou gate structures must be
established prior to Supplemental NEPA.

Careful Coordination will be required between Environmental and Engineering to insure timely
and potential incremental delivery of information.

Sequencing of Ring Barrier design, environmental compliance and construction must be
further investigated if project is efficiently funded. Risk is concurrent with PM2 - Funding and
not modeled.

Consultations have been progressing for currently listed endangered species (piping plover
and red knot), Current endangered species share similar habitat. Any change in species or
Consultations will be required with habitat listings would result in the additional consideration and consultations will be required.
RG2 Endangered Species Act  [both Natural Marine Fisheries and US Unlikely Negligible Low
Fish & Wildlife Services. SWG has experienced multiple projects requiring additional consultations. To date projects

have not been delayed. Additional consultation costs are Very Likely but also negligible (say
$200k ea.) relative to total project costs (multiple billions).

Unlikely | Negligible |Low:

Unless additional endangered species are added or changes in regulation or footprint,
mitigation requirements are likely to only decrease (opportunity).

Mitigation requirements do not include costs for IF additional habitat or areas receive

PDT has assumed worst case . . N
protections beyond what is currently known/defined. Likely Moderate Medium  funlikely  [Negligible |Low

RG3 Mitigation Requirements S .
mitigation requirements.

Best Case cost savings of 5% of assumed mitigation (opportunity), most likely is cost neutral
and worst case is 5% cost increase in mitigation costs if additional species/habitat are added
to protections.
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Project Cost

Project Schedule

CREF

Risk/Opportunity Event

Risk Event Description

PDT Discussions on Impact and Likelihood

Likelihood ©

Impact ©

Risk Level ©

Likelihood
(S)

Impact (S)

Risk Level (S)

HTRW

Industrial areas on the backside of
Galveston Island may have HTRW
risks for construction of the barrier
walls.

Sponsor is responsible for providing clean site. Galveston Island has been occupied since
1830's. To date alignments have been move to avoid the few known areas.

Cost Risk to the project is LOW. Backside Ring Barrier will be concurrent with Gate
Construction and is not a critical path schedule. Any schedule impacts would be contract
specific and not impact overall project. Sponsor is responsible for cost of clean. USACE
could be responsible for construction contract delay impacts if discovered during
construction. Construction impacts relative to overall project cost is negligible.

S2G delayed Level 1 HTRW survey to PED. There were known areas and significant HTRW
has been discovered during PED and has lead to significant schedule delays and cost
increases for additional design work/reconnaissance costs (HTRW Cleanup is the
responsibility of the sponsor). Issues have had to be elevated to the state.

Schedule delays may be possible for this project as well if HTRW is encountered. There is
some 2 to 7miles of Ring Barrier Floodwalls in which HTRW may encountered. Potential
HTRW Risk is significantly smaller than S2G. Assume worst case schedule could be delayed
12months for additional HTRW investigation and re-design.

Unlikely

Negligible

Low

Likely

Moderate

Medium

RG5

Coastal Barrier Resource
Act

Work will occur in Seven CBRA Zones
and exemptions will be required.

Bolivar CBRA zone with Tie-In's and Beach and Dune Nourishment will have the most
impacted area.

All of the ecosystem restoration areas will meet the requirements for exemptions. CSRM Tie-
In is only area of true concern for CBRA Zone exemptions.

A conservation easement may be required for CBRA Zones.

The Cost Risk to the project is low, while real estate instruments represent a method for
demonstrating consistency with the three purposes of CBRA, other acceptable practices have
been identified and coordinated for this project. The USFWS concurred with our
determination that all the ER measures meet the requirements for exemption to the CBRA.
The USFWS also concurred with our determination that the Beach and Dune measures meet
Specific Exception §3505(a)(6)(G), Nonstructural projects for shoreline stabilization that are
designed to mimic, enhance, or restore a natural stabilization system. The USFWS
recommended but did not require acquisitions or real estate protections (i.e. conservation
easements) for the portions of the Bolivar Peninsula Beach and Dune Measure that cross
CBRA zones.

Unlikely

Negligible

Unlikely

Negligible

RG6

Cultural Resources

There is a high likelihood cultural
resources could encountered.

Cultural Mitigation estimates have been provided for likely resources to be encountered.
Sites will surveyed prior to construction. If shipwrecks are uncovered excavation and
removal would likely be required. Every effort has been made change alignment to work
around known areas.

Uncertainty exists on cultural resources that could be encountered. There is a small
likelihood (say 5%) a significant feature is discovered at significant cost ($10M) and schedule
(12months).

Unlikely

Negligible

Unlikely

Significant

Medium

Clean Air Act

Two counties in the study area have
been outside allowable thresholds.

Program has been coordinated with local air quality board. Uncertainty exists for conformity
with levels. Schedule is not likely to be impacted due to study or limited equipment. Instead,
additional costs may be required for mitigation to offset impacts. Minimal Air Quality
Mitigation Bank costs have been included in Ml estimate.

Unlikely

Negligible

Unlikely

Negligible

Low

Marine Mammals

There is an incidental take permit
issued by NOAA

Permit will be required. Cost of permitting has been included in Tier 2 EIS. Cost and/or
schedule risk impacts are unlikely.

Pile driving noise, aquatic footprint, and dewatering will be required for permit application.

Contractors are currently performing similar work in the project areas.

Unlikely

Negligible

Unlikely

Negligible

Low
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E_n\{lronmental nesting windows for Baseline estimate productivity rates have been adjusted to Reflect Construction windows.
N . Piping Plover, Red Knott and Sea . y
RG9 Environmental Windows . Unlikely Negligible Low Unlikely  [Negligible [Low
turtles must be taken into . . .
3 X Biggest impact would be beach and dune placements around turtle windows.
consideration
Viewshed studies will be required for multiple SHIPO structures. Documentation will be
required for the historic properties.
Seawall and Historic Downtown . . . " i . .
RG10 SHIPO Galveston will likely be all considered Des.lgn ?OSt changes. '°.r SHIPO c.ons.lderatlons are likely negllglble: Documentation Studies Unlikely Negligible  |Low Unlikely  [Negligible |Low
of historic features will likely require time and could have schedule impact.
SHIPO features.
Budget includes costs to complete the cultural surveys. A/E support could be utilized to meet
schedule.
One Way Navigation must be maintained for the Houston Ship Channel at all times.
Sequence of construction has been developed to accommodate navigation requirements,
confined site constraints and number of contracts (currently assumed 9 contracts for the
entire Galveston Bay Closure Structure). Continuous funding WILL BE REQUIRED for the
Large Sector Gate Funding. Incremental construction for the Sector Gates is not feasible.
Given the complexity and cost Overall 15year schedule duration is based on input from experts and industry. Schedule
. . magnitude, the Large Sector Gate optimization may be possible but at potentially additional cost. Construction staging (barges,
Construction Sequencing N " . A . .
co1 Construction Sequence has been etc.) for the gates must be coordinated with local navigation. Likely Marginal Medium  |unlikely  [Negligible |Low
for Large Sector Gates N
developed with Structural and Cost
Engineers Center Island, Bolivar Side Island and Bolivar side gate completed with ship traffic through
Galveston side. After Bolivar side is completed traffic would routed through Bolivar side and
Galveston side construction completed.
A refined construction schedule has been developed. Means and methods are likely to vary
with final design and construction contractor. Risk covered in SD4.
Galveston area has been in development since the 1830's and before. It is very likely
unknown utilities will be encountered during construction of the Galveston Ring Barriers.
. . Assume 2% to 4% cost growth to Galveston Ring Barrier Project for unknown utilities.
Galveston Ring Barrier, Clear Creek L N oy s .
. ) " Individual contracts will be delayed for unknown utilities but overall schedule (critical path)is | . " .
co2 Unknown Utilities and Dickenson are likely to have " . N . ™ N Likely Marginal Medium  funlikely  [Negligible |Low
Lo not likely to be impacted. Estimate currently includes $14M for known utility relocations.
unknown or unlocated utilities
Known utility corridors exist in the Clear Creek and Dickenson projects that have yet to be
inventoried. Clear Creek and Dickenson are lesser risk areas.
Contractors working the same physical spaces could result in interferences.
co3 Concurrent Contracts and | At any given time there could be 5 to [There is likely sufficient time, space and number of contracts that contractor interferences Unlikel Neglgible Low Unlikel Negligible |Low
Contractor Conflicts 10 concurrent contracts. can be kept to a minimum for most of the project. Bolivar Road crossing is the only area that v e v eE
multiple contractors may be an in conflict. Estimate includes productivity factor reduction for
Bolivar Road inefficiencies and conflicts.
Contracts should have sufficient space for staging areas. Contractor inefficiencies for
Staging and Laydown areas have double handling and offsite storage will likely not be a concern.
identi likel ligibl L likel ligible | L
cos Laydown Areas been identified for the .most complex Staging areas have been included for Clear Creek and Dickenson. kel eeteible o gnikely - [eetible | Low
and most congested sites.
Pile driving activities will require vibration monitoring and concern of noise complaints.
Vibration/seismic Much of the floodwall/closure Mal.'lne Mammal protection will require b_ubt.yle curtain for noise mitigation during pile d_rlvmg. y )
cos o - Estimate has a small allowance for monitoring and assumes 10hrs/day, Monday to Friday Unlikely Negligible Low Unlikely | Negligible |Low
monitoring structures are near existing structures P o N
work schedule to minimize noise impacts to the public. Cost threshold may not exceed
marginal as it was added to the
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Project Cost Project Schedule
@ ] — @
° © ® 3 D =4
b g 3 : |25 5 | B
@ Risk/Opportunity Event Risk Event Description PDT Discussions on Impact and Likelihood £ g g % (23 § °
° E E 3|z E| 3
3 o o
cos Traffic Control Traffic control may be an issue Esplemallyl in urban/doyvntown areas traffic contro]s could'cause issues with construction. Unlikely Negiigivle  |Low uniikely  |negtiible |Low
Estimate includes traffic controls for Galveston Ring Barrier.
co7 Road Repair Construc_tlon trafﬁc may damage roads Cost estimate has anticipated length of road repairs. Unlikely Negligible Low Unlikely | Negligible |Low
and require repairs.
Temporary fencing and even temporary police routing may be required to interact with and
cos Public Interactions The .Seawa.ll and Beaches are popular |direct traffic. Estimate mclydes flaggers, tgmporary fencing, and signage. Construction may Unlikely Negligible Low unikely  Inegtigible |Low
public locations. need to be sequenced during offseason (winter) months. Hand work rather than large
construction for the Seawall may need be required.
Storm events and wind/tidal events at times are likely to exceed allowable weather days.
co9 Weather Impacts USACE Construction contracts have Assume 1 to 2weeks of normal weather impacts per year for 15year duration of project (4 to [unlikely Negligible Low Likely Moderate |Medium
assumed number of weather days. N e . .
8months delay) with an additional one to two hurricane impacts of 1 month each (5 to 10
months cumulative delay).
Project has significant amounts of Gates, Pumps, Motors, Actuators, etc. that will all require
sufficient lead time for contractor procurement and manufacturing time.
Contracts include SIGNIFICANT l’h:lsi |;2:tacknowledgement of the coordination and lead time required for specialized
co10 Specialized Equipment number of highly specialized and quip . Unlikely Negligible Low Unlikely | Negligible |Low
extreme size items Current uncertainty with specific items and lead teams results in some schedule uncertainty.
Individual contracts may require longer durations for completion, but overall project schedule
is not likely to be delayed. Additional interim contractor O&M waiting for long lead equipment
may not be included in current estimate but cost is likely.
cot Warranty Periods War.r.f:mty periods for Largg/CompIex Warranty F’enods have resglted in cost increases for pro;ect_turnover. Assume worst case Lkely Marginal Medium  |unikely  |negtigible |Low
facilities can be problematic 0.5% cost increase for specialty structures extended warranties.
. " Future follow on construction contracts may have interim O&M/design deficiency repairs
Projects the extended lifecycles can . ) !
. . ) M added to scopes of work to address issues with other previously completed features from
co12 Interim O&M / Design experience cost growth for interim other contracts. Unlikel Negligible Low Unlikel Negligible |Low
Deficiencies O&M/Design Deficiency Repair after . v e v eE
project turnover. Overall cost growth relative to overall $15Billion project is likely negligible.
cons Contract Modifications Qontract MOdIfICaFIOnS are inherent  |Beyond nsk. ?Iready dlscussgd in the CS_RA, Mods, Claims and Differing Site Conditions could Very Likely Sgnifcant unikety  |Negtigivle [Low
with any construction contract add an additional 2% to 6% in construction costs.
co13 Unlikely Negligible m Unlikely | Negligible |Low
. . Steel (sector gates), concrete (combi-wall, floodwall), fuel (dredging) and stone (breakwaters)
. . . Several Features will be highly N - s . . N . " .
ES1 Material Price Fluctuations N L price variations could all have large impacts on project costs. Overall, material price Possible Moderate  |Medium  Junlikely  [Negligible [Low
dependent on material pricing. . !
fluctuations carry a MEDIUM cost risk.
CSRM Estimates, Class 3 estimates |USACE Cost Engineers judgment estimates are conservative and based on other recent
based on S2G budgetary estimates.  |budgetary estimates and recent historical NER information.
ES2 Estimate Development Very Likely Marginal Medium  |unlikely  |Negligible |Low
NER, Class 3 estimates based on Overall budget is felt to be neutral to even conservative. Assume potential variations of +/-
recent historical bid data. 5% variation.
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Project Cost Project Schedule

CREF

Risk/Opportunity Event

Risk Event Description

PDT Discussions on Impact and Likelihood

Likelihood ©

Impact ©

Risk Level ©

Likelihood
(S)

Impact (S)

Risk Level (S)

Large Quantities

Much of the estimates bid data is
based on local quotes.

If quantities become so large that material must be sourced regionally and not locally costs
could increase.

Local aggregate vendors have been consulted and it is anticipated that local suppliers can
accommodate.

Unlikely

Negligible

Unlikely

Negligible

Low

Schedule

Public Engagement

Project Schedule has been developed
based on organization of individual
feature schedules

Public is strongly polarized for both
the project as a whole and even
specific features.

Feature schedules have been consider and Bolivar Road Crossing schedule has been
evaluated by engineering PDT. A sequence of contract construction has been considered
and incorporated into the schedule.

Overall 15year schedule for Bolivar Road Large Sector gates and some 10year schedule for
all other features appears reasonable. Overall Project schedule uncertainty due to schedule
level of development is LOW.

Overall project and even priority of features all have varying degrees of support.

Project has already undergone multiple study updates, FOIAs, and public hearings to address
the various groups concerns.

Legal action is an almost certainty with likely schedule delays. Schedule could be delayed
best case 6months, most likely 18months and worst case 48months. Authorized Project Cost
is not to include budget for potential litigation.

Unlikely

Unlikely

Negligible

Negligible

Low

Unlikely

Very Likely

Negligible

Significant

Storm Event and Natural
Disasters - Level of
Support

Storm Event may lead to
public/political desire to complete
project.

Increased public awareness could lead to schedule acceleration (schedule opportunity). See
Risk PM10 - Accelerated Schedule.

Actual storm event and weather delays are covered in CO9.

Comment for Observation, actual risk impacts modeled elsewhere.

Possible

Moderate

Medium

Possible

Moderate

Medium

Sea Level Rise

Sea Level Rise has been
recommended for future study.

The expected average annual damages that are likely in the FWOP are summarized in Table
2-X. This analysis was undertaken considering an intermediate rate of relative sea level rise
in the future (approximately X ft. over 50 years, from 20XX to 20XX). This analysis shows that
there is a potential for significant damages along the Gulf shorefront and in and around
Galveston Bay. A range of RSLC projections were considered in project evaluation, and the
effect of these different projections is addressed in the section that describes project
performance.

Unlikely

Negligible

Low

Unlikely

Negligible

Market Conditions

Bidder competition may be limited.

Pipeline and Hopper dredging contractor competition has been limited in the SWG area and
nationally. NER and Beach and Dune Nourishment contracts could require four additional
large/medium dredges per year for the next eight years. Jones Act waiver may be required to
allow outside European dredgers.

Limited number of construction firms are available to construct or bond many of the larger
multi-billion contracts. Local infrastructure/capacity does exist to produce the large sector
gates.

The sheer volume of work may exceed the local and even regional capacity.

Overall project cost risk is HIGH. Market variability could result in total construction cost
variation of -2% to +10%. Schedule could be delayed 12 - 24 months to reflect local market

Likely

conditions.

significant

Likely

Moderate

Medium
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WALLA WALLA COST ENGINEERING
MANDATORY CENTER OF EXPERTISE

COST AGENCY TECHNICAL REVIEW

CERTIFICATION STATEMENT
For Project No. 145745

SWG — Coastal Texas Protection and Restoration

The Coastal Texas Protection and Restoration Feasibility study, as presented by
Galveston District, has undergone a successful cost update and Cost Agency
Technical Review (Cost ATR), performed by the Walla Walla District Cost
Engineering Mandatory Center of Expertise (Cost MCX) team. The Cost ATR
included study of the project scope, report, cost estimates, schedules, escalation,
and risk-based contingencies. This certification signifies the products meet the
quality standards as prescribed in ER 1110-2-1150 Engineering and Design for
Civil Works Projects and ER 1110-2-1302 Civil Works Cost Engineering.

As of July 23, 2021, the Cost MCX certifies the estimated total project cost:

COASTAL TEXAS
FY21 Project First Cost: $24,969,364,000
FULLY FUNDED: $38,769,020,000

BEACH & DUNE NOURISHMENTS - INITTAL
FY21 Project First Cost INITIAL: $ 2,743,189,000
FULLY FUNDED: $ 3,705,261,000

BEACH PERIODIC NOURISHMENTS
FY21 Project First Cost (2034-84): $ 1,160,578,000

FULLY FUNDED: $ 5,129,529,000
TOTAL PROJECT COST

FY21 Project First Cost: $ 28,873,131,000
FULLY FUNDED: $ 47,603,811,000

Cost Certification assumes Efficient Implementation (Funding). It remains the
responsibility of the District to correctly reflect these cost values within the Final
Report and to implement effective project management controls and
implementation procedures including risk management through the period of

Federal Participation. W/»K

Michael P Jacobs, PE, CCE
Chief, Cost Engineering MCX
Walla Walla District




PROJEC Coastal Texas Protection and Restoration Feasibility Study

PROJEC P2 145745
LOCATIC Texas Gulf Coast

This Estimate reflects the scope and schedule in repor None

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

DISTRICT:

POC:

Galveston District

CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.

Printed:7/23/2021

Page 1 of 15

PREPARED: 6/14/2021

- PROJECT FIRST COST TOTAL PROJECT COST
Civil Works Work Breakdown Structure ESTIMATED COST (Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 2021
Effective Price Level Date: 1 OCT 20
Spent Thry TOTAL FIRST,
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-20 COST INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) (3K) % (3K) % ($K) ($K) ($K) (3K) (3K) % (3K) ($K) ($K)
A B c D E F G H 1 J K L M N o
02 RELOCATIONS $54,552 $20,730 38.0% $75,281 0.0% $54,552 $20,730 $75,281 $0 $75,281 72.0% $93,809 $35,648 $129,457
06 FISH & WILDLIFE FACILITIES $77,126 $29,308 38.0% $106,434 0.0% $77,126 $29,308 $106,434 $0[ $106,434 41.3% $108,957 $41,404 $150,361
10 BREAKWATER & SEAWALLS $1,279,253  $486,116 38.0% $1,765,369 0.0% $1,279,253 $486,116 $1,765,369 $0| $1,765,369 41.2% $1,806,047 $686,298 $2,492,346
11 LEVEES & FLOODWALLS $968,252  $367,936 38.0% $1,336,188 0.0% $968,252 $367,936 $1,336,188 $0[ $1,336,188 61.1% $1,559,778 $592,716 $2,152,494
12 NAVIGATION PORTS & HARBORS $199,999 $76,000 38.0% $275,999 0.0% $199,999 $76,000 $275,999 $0| $275,999 49.7% $299,337 $113,748 $413,085
13 PUMPING PLANT $1,395,766  $530,391 38.0% $1,926,158 0.0% $1,395,766 $530,391 $1,926,158 $0[ $1,926,158 72.7% $2,410,204 $915,878 $3,326,082
15 FLOODWAY CONTROL & DIVERSION S $10,323,557 $3,922,951 38.0%  $14,246,508 0.0%  $10,323,557  $3,922,951 $14,246,508 $0| $14,246,508 53.3% $15,823,326 $6,012,864 $21,836,189
17 BEACH REPLENISHMENT $42,866 $16,289 38.0% $59,155 0.0% $42,866 $16,289 $59,155 $0 $59,155 39.9% $59,968 $22,788 $82,756
18 CULTURAL RESOURCE PRESERVATIO| $6,450 $2,451 38.0% $8,901 0.0% $6,450 $2,451 $8,901 $0 $8,901 60.9% $10,377 $3,943 $14,320
19 BUILDINGS, GROUNDS & UTILITIES $221,552 $84,190 38.0% $305,741 0.0% $221,552 $84,190 $305,741 $0[ $305,741 80.9% $400,887 $152,337 $553,223|
CONSTRUCTION ESTIMATE TOTALS: $14,569,372 $5,536,361 $20,105,734 0.0%  $14,569,372  $5,536,361 $20,105,734 $0[ $20,105,734 54.9%  $22,572,691 $8,577,623 $31,150,314
01 LANDS AND DAMAGES $484,725  $121,181 25.0% $605,906 0.0% $484,725 $121,181 $605,906 $0[ $605,906 34.7% $652,694 $163,174 $815,868|
30 PLANNING, ENGINEERING & DESIGN $2,209,580  $841,800 38.1% $3,051,380 0.0% $2,209,580 $841,800 $3,051,380 $0| $3,051,380 52.6% $3,371,120  $1,285,747 $4,656,867
31 CONSTRUCTION MANAGEMENT $874,162  $332,182 38.0% $1,206,344 0.0% $874,162 $332,182 $1,206,344 $0| $1,206,344 77.9% $1,555,052 $590,920 $2,145,972
PROJECT COST TOTALS: $18,137,839 $6,831,524 37.7%  $24,969,364 $18,137,839  $6,831,524 $24,969,364 $0 $24,969,364 55.3% $28,151,558 $10,617,463 $38,769,020]
REGNER MARTIN.B.13673 S'Egéﬁg”g;i;eﬁnk.’éx 367377794
77794 oo ssios  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
BURKS. gl signed by BURKS- TOTAL PROJECT FIRST COST: $24,969,364
(COPES.KELLY.A.1231450927
COPESKELLY.A1231450927 paie 21 7263620050 PROJECT MANAGER, Kelly Burks-Copes, Ph.D.
NELSON.TIMOTHY.J Digttaly signedby @ s TOTAL PROJECT COST (FULLY FUNDED): $38,769,020

11230372922 Date: 2021.07.26 10:09:35 -05'00'
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CHIEF, REAL ESTATE, Timothy Nelson

CHIEF, PLANNING, Biran Harper

CHIEF, ENGINEERING, Willie Joe Honza, P.E.

CHIEF, OPERATIONS, Chris C. Frabota

CHIEF, CONSTRUCTION, Ralph E. Steiner, P.E., PMP

CHIEF, CONTRACTING, Jeffrey Neill

CHIEF, PMG, Nicholas Laskowski , P.G., PWS

CHIEF, DPM, Byron D. Williams, P.E.




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

Printed:7/23/2021

Page 2 of 15
**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 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' (% (3K % (3K) (3K) (3K) Date % ($K) (3K) (3K)
A B Cc D E F G H 1 J P L M N o
Bolivar Roads Gate System
02 RELOCATIONS $617 $234 38.0% $851 0.0% $617 $234 $851 [l 2035Q3 51.3% $934 $355 $1,288
11 LEVEES & FLOODWALLS $48,550 $18,449 38.0% $66,999 0.0% $48,550 $18,449 $66,999 || 2035Q3 51.3% $73,472 $27,919 $101,391
12 NAVIGATION PORTS & HARBORS $170,291 $64,710 38.0% $235,001 0.0% $170,291 $64,710 $235,001 || 2035Q3 51.3% $257,703 $97,927 $355,630
15 FLOODWAY CONTROL & DIVERSION S $9,171,983 $3,485,353 38.0%  $12,657,336 0.0% $9,171,983  $3,485,353 $12,657,336 || 2035Q3 51.3% $13,880,062 $5,274,424 $19,154,486
18 CULTURAL RESOURCE PRESERVATIO| $802 $305 38.0% $1,106 0.0% $802 $305 $1,106 || 2035Q3 51.3% $1,213 $461 $1,674
CONSTRUCTION ESTIMATE TOTALS: $9,392,242 $3,569,052 38.0%  $12,961,294 $9,392,242  $3,569,052 $12,961,294 $14,213,383 $5,401,086 $19,614,469
01 LANDS AND DAMAGES $128,651 $32,163 25.0% $160,814 0.0% $128,651 $32,163 $160,814 || 2027Q1 18.7% $152,650 $38,163 $190,813
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $46,961 $17,845 38.0% $64,806 0.0% $46,961 $17,845 $64,806 [ 2027Q1 24.7% $58,579 $22,260 $80,839
0.5%  Planning & Environmental Compliance $46,961 $17,845 38.0% $64,806 0.0% $46,961 $17,845 $64,806 [ 2027Q1 24.7% $58,579 $22,260 $80,839
6.0%  Engineering & Design $563,535  $214,143 38.0% $777,678 0.0% $563,535 $214,143 $777,678 || 2027Q1 24.7% $702,945 $267,119 $970,065
2.0%  Reviews, ATRs, IEPRs, VE $187,845 $71,381 38.0% $259,226 0.0% $187,845 $71,381 $259,226 [ 2027Q1 24.7% $234,315 $89,040 $323,355
0.1%  Life Cycle Updates (cost, schedule, risk; $9,392 $3,569 38.0% $12,961 0.0% $9,392 $3,569 $12,961 || 2027Q1 24.7% $11,716 $4,452 $16,168
0.1%  In-house Realestate $345 $86 25.0% $431 0.0% $345 $86 $431 [ 2027Q1 24.7% $430 $108 $538
0.1%  Contracting & Reprographics $9,392 $3,569 38.0% $12,961 0.0% $9,392 $3,569 $12,961 || 2027Q1 24.7% $11,716 $4,452 $16,168
2.7%  Engineering During Construction $253,591 $96,364 38.0% $349,955 0.0% $253,591 $96,364 $349,955 || 2035Q3 72.0% $436,112 $165,723 $601,835
0.1%  Planning During Construction $9,392 $3,569 38.0% $12,961 0.0% $9,392 $3,569 $12,961 || 2035Q3 72.0% $16,152 $6,138 $22,290
3.0%  Adaptive Management & Monitoring $281,767  $107,072 38.0% $388,839 0.0% $281,767 $107,072 $388,839 || 2035Q3 72.0% $484,569 $184,136 $668,706
0.1%  Project Operations $9,392 $3,569 38.0% $12,961 0.0% $9,392 $3,569 $12,961 || 2027Q1 24.7% $11,716 $4,452 $16,168
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $281,767  $107,072 38.0% $388,839 0.0% $281,767 $107,072 $388,839 || 2035Q3 72.0% $484,569 $184,136 $668,706)
2.9%  Project Operation: $272,375  $103,503 38.0% $375,878 0.0% $272,375 $103,503 $375,878 || 2035Q3 72.0% $468,417 $177,998 $646,415
0.1%  Project Management $9,392 $3,569 38.0% $12,961 0.0% $9,392 $3,569 $12,961 || 2035Q3 72.0% $16,152 $6,138 $22,290
CONTRACT COST TOTALS: $11,503,001 $4,354,371 $15,857,372 $11,503,001  $4,354,371 $15,857,372 $17,362,002 $6,577,660 $23,939,662
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**** TOTAL PROJECT COST SUMMARY ****

Printed:7/23/2021

Page 3 of 15
**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 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' (% (3K % (3K) (3K) (3K) Date % ($K) (3K) (3K)
A B Cc D E F G H 1 J P L M N o
Galveston Ring Barrier
02 RELOCATIONS $13,758 $5,228 38.0% $18,986 0.0% $13,758 $5,228 $18,986 || 2039Q1 67.2% $23,005 $8,742 $31,747,
06 FISH & WILDLIFE FACILITIES $1,745 $663 38.0% $2,409 0.0% $1,745 $663 $2,409 | 2039Q1 67.2% $2,919 $1,109 $4,028
10 BREAKWATER & SEAWALLS $60,086 $22,833 38.0% $82,919 0.0% $60,086 $22,833 $82,919 [l 2039Q1 67.2% $100,472 $38,179 $138,651
11 LEVEES & FLOODWALLS $552,828  $210,074 38.0% $762,902 0.0% $552,828 $210,074 $762,902 [ 2039Q1 67.2% $924,398 $351,271 $1,275,669,
12 NAVIGATION PORTS & HARBORS $267 $101 38.0% $368 0.0% $267 $101 $368 || 2039Q1 67.2% $446 $170 $616
13 PUMPING PLANT $411,724  $156,455 38.0% $568,180 0.0% $411,724 $156,455 $568,180 [ 2039Q1 67.2% $688,456 $261,613 $950,069
15 FLOODWAY CONTROL & DIVERSION S $883,668  $335,794 38.0% $1,219,462 0.0% $883,668 $335,794 $1,219,462 || 2039Q1 67.2% $1,477,606 $561,490 $2,039,096|
18 CULTURAL RESOURCE PRESERVATIO| $2,363 $898 38.0% $3,260 0.0% $2,363 $898 $3,260 | 2039Q1 67.2% $3,950 $1,501 $5,452
CONSTRUCTION ESTIMATE TOTALS: $1,926,439  $732,047 38.0% $2,658,486 $1,926,439 $732,047 $2,658,486 $3,221,252 $1,224,076 $4,445,327,
01 LANDS AND DAMAGES $199,454 $49,864 25.0% $249,318 0.0% $199,454 $49,864 $249,318 || 2033Q3 42.9% $285,063 $71,266 $356,329
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $9,632 $3,660 38.0% $13,292 0.0% $9,632 $3,660 $13,292 [ 2033Q3 59.3% $15,341 $5,830 $21,170
0.5%  Planning & Environmental Compliance $9,632 $3,660 38.0% $13,292 0.0% $9,632 $3,660 $13,292 [ 2033Q3 59.3% $15,341 $5,830 $21,170
6.0%  Engineering & Design $115,586 $43,923 38.0% $159,509 0.0% $115,586 $43,923 $159,509 || 2033Q3 59.3% $184,091 $69,955 $254,046
2.0%  Reviews, ATRs, IEPRs, VE $38,529 $14,641 38.0% $53,170 0.0% $38,529 $14,641 $53,170 [ 2033Q3 59.3% $61,364 $23,318 $84,682
0.1%  Life Cycle Updates (cost, schedule, risk; $1,926 $732 38.0% $2,658 0.0% $1,926 $732 $2,658 || 2033Q3 59.3% $3,068 $1,166 $4,234
In-house Real Estate $2,424 $606 25.0% $3,030 0.0% $2,424 $606 $3,030 || 2033Q3 59.3% $3,861 $965 $4,826
0.1%  Contracting & Reprographics $1,926 $771 40.0% $2,697 0.0% $1,926 $771 $2,697 || 2033Q3 59.3% $3,068 $1,227 $4,295
2.7%  Engineering During Construction $52,014 $20,806 40.0% $72,819 0.0% $52,014 $20,806 $72,819 [ 2039Q1 97.3% $102,612 $41,045 $143,657
0.1%  Planning During Construction $1,926 $771 40.0% $2,697 0.0% $1,926 $771 $2,697 || 2039Q1 97.3% $3,800 $1,520 $5,321
3.0%  Adaptive Management & Monitoring $57,793 $23,117 40.0% $80,910 0.0% $57,793 $23,117 $80,910 || 2039Q1 97.3% $114,014 $45,606 $159,619
0.1%  Project Operations $1,926 $771 40.0% $2,697 0.0% $1,926 $771 $2,697 || 2033Q3 59.3% $3,068 $1,227 $4,295
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $57,793 $21,961 38.0% $79,755 0.0% $57,793 $21,961 $79,755 || 2039Q1 97.3% $114,014 $43,325 $157,339
2.9%  Project Operation: $55,867 $21,229 38.0% $77,096 0.0% $55,867 $21,229 $77,096 [ 2039Q1 97.3% $110,213 $41,881 $152,095
0.1%  Project Management $1,926 $732 38.0% $2,658 0.0% $1,926 $732 $2,658 | 2039Q1 97.3% $3,800 $1,444 $5,245
CONTRACT COST TOTALS: $2,534,796  $939,290 $3,474,086 $2,534,796 $939,290 $3,474,086 $4,243,972 $1,579,680 $5,823,652
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) (K (% (3K % (8K) (8K) ($K) Date % (8K) ($K) ($K)
A B Cc D E F G H 1 J P L M N o
Clear Lake Gate System Pump Station
02 RELOCATIONS $33,868 $12,870 38.0% $46,738 0.0% $33,868 $12,870 $46,738 || 2040Q2 73.3% $58,701 $22,306 $81,007
11 LEVEES & FLOODWALLS $96,346 $36,612 38.0% $132,958 0.0% $96,346 $36,612 $132,958 || 2040Q2 73.3% $166,991 $63,456 $230,447
13 PUMPING PLANT $550,202  $209,077 38.0% $759,279 0.0% $550,202 $209,077 $759,279 || 2040Q2 73.3% $953,627 $362,378 $1,316,005|
15 FLOODWAY CONTROL & DIVERSION S $232,624 $88,397 38.0% $321,021 0.0% $232,624 $88,397 $321,021 || 2040Q2 73.3% $403,191 $153,213 $556,404
18 CULTURAL RESOURCE PRESERVATIO| $614 $233 38.0% $848 0.0% $614 $233 $848 [l 2040Q2 73.3% $1,065 $405 $1,469
CONSTRUCTION ESTIMATE TOTALS: $913,655  $347,189 38.0% $1,260,843 $913,655 $347,189 $1,260,843 $1,583,574 $601,758 $2,185,332]
01 LANDS AND DAMAGES $27,918 $6,980 25.0% $34,898 0.0% $27,918 $6,980 $34,898 [l 2036Q3 55.7% $43,474 $10,868 $54,342
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $4,568 $1,736 38.0% $6,304 0.0% $4,568 $1,736 $6,304 || 2036Q3 78.9% $8,171 $3,105 $11,275
0.5%  Planning & Environmental Compliance $4,568 $1,736 38.0% $6,304 0.0% $4,568 $1,736 $6,304 || 2036Q3 78.9% $8,171 $3,105 $11,275
6.0%  Engineering & Design $54,819 $20,831 38.0% $75,651 0.0% $54,819 $20,831 $75,651 || 2036Q3 78.9% $98,046 $37,258 $135,304
2.0%  Reviews, ATRs, IEPRs, VE $18,273 $6,944 38.0% $25,217 0.0% $18,273 $6,944 $25,217 || 2036Q3 78.9% $32,682 $12,419 $45,101
0.1%  Life Cycle Updates (cost, schedule, risk; $914 $347 38.0% $1,261 0.0% $914 $347 $1,261 || 2036Q3 78.9% $1,634 $621 $2,255
In-house Real Estate $105 $26 25.0% $131 0.0% $105 $26 $131 | 2036Q3 78.9% $188 $47 $235
0.1%  Contracting & Reprographics $914 $365 40.0% $1,279 0.0% $914 $365 $1,279 || 2036Q3 78.9% $1,634 $654 $2,288
2.7%  Engineering During Construction $24,669 $9,867 40.0% $34,536 0.0% $24,669 $9,867 $34,536 [ 2040Q2 107.4% $51,153 $20,461 $71,615
0.1%  Planning During Construction $914 $365 40.0% $1,279 0.0% $914 $365 $1,279 || 2040Q2 107.4% $1,895 $758 $2,652
3.0%  Adaptive Management & Monitoring $27,410 $10,964 40.0% $38,373 0.0% $27,410 $10,964 $38,373 || 2040Q2 107.4% $56,837 $22,735 $79,572
0.1%  Project Operations $914 $365 40.0% $1,279 0.0% $914 $365 $1,279 || 2036Q3 78.9% $1,634 $654 $2,288
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $27,410 $10,416 38.0% $37,825 0.0% $27,410 $10,416 $37,825 || 2040Q2 107.4% $56,837 $21,598 $78,435
2.9%  Project Operation: $26,496 $10,068 38.0% $36,564 0.0% $26,496 $10,068 $36,564 || 2040Q2 107.4% $54,942 $20,878 $75,821
0.1%  Project Management $914 $347 38.0% $1,261 0.0% $914 $347 $1,261 || 2040Q2 107.4% $1,895 $720 $2,615
CONTRACT COST TOTALS: $1,134,459  $428,548 $1,563,006 $1,134,459 $428,548 $1,563,006 $2,002,767 $757,638 $2,760,405
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K' (% (3K % (3K) (3K) (3K) Date % ($K) (3K) (3K)
A B Cc D E F G H 1 J P L M N o
Dickenson Bay Gate System Pump Station
02 RELOCATIONS $6,309 $2,397 38.0% $8,706 0.0% $6,309 $2,397 $8,706 || 2041Q1 771% $11,170 $4,245 $15,414
11 LEVEES & FLOODWALLS $44,296 $16,832 38.0% $61,128 0.0% $44,296 $16,832 $61,128 [ 2041Q1 771% $78,427 $29,802 $108,229
13 PUMPING PLANT $433,840  $164,859 38.0% $598,699 0.0% $433,840 $164,859 $598,699 || 2041Q1 771% $768,121 $291,886 $1,060,007|
15 FLOODWAY CONTROL & DIVERSION S $35,281 $13,407 38.0% $48,688 0.0% $35,281 $13,407 $48,688 [ 2041Q1 771% $62,466 $23,737 $86,204
18 CULTURAL RESOURCE PRESERVATIO| $614 $233 38.0% $848 0.0% $614 $233 $848 [l 2041Q1 771% $1,088 $413 $1,501
CONSTRUCTION ESTIMATE TOTALS: $520,341  $197,729 38.0% $718,070 $520,341 $197,729 $718,070 $921,272 $350,083 $1,271,355]
01 LANDS AND DAMAGES $22,454 $5,614 25.0% $28,068 0.0% $22,454 $5,614 $28,068 || 2038Q4 66.1% $37,290 $9,323 $46,613
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $2,602 $989 38.0% $3,590 0.0% $2,602 $989 $3,590 || 2038Q4 95.4% $5,083 $1,931 $7,014
0.5%  Planning & Environmental Compliance $2,602 $989 38.0% $3,590 0.0% $2,602 $989 $3,590 || 2038Q4 95.4% $5,083 $1,931 $7,014
6.0%  Engineering & Design $31,220 $11,864 38.0% $43,084 0.0% $31,220 $11,864 $43,084 [l 2038Q4 95.4% $60,993 $23,178 $84,171
2.0%  Reviews, ATRs, IEPRs, VE $10,407 $3,955 38.0% $14,361 0.0% $10,407 $3,955 $14,361 || 2038Q4 95.4% $20,331 $7,726 $28,057
0.1%  Life Cycle Updates (cost, schedule, risk; $520 $198 38.0% $718 0.0% $520 $198 $718 || 2038Q4 95.4% $1,017 $386 $1,403
In-house Real Estate $58 $15 25.0% $73 0.0% $58 $15 $73 || 2038Q4 95.4% $113 $28 $142
0.1%  Contracting & Reprographics $520 $198 38.0% $718 0.0% $520 $198 $718 || 2038Q4 95.4% $1,017 $386 $1,403
2.7%  Engineering During Construction $14,049 $5,339 38.0% $19,388 0.0% $14,049 $5,339 $19,388 | 2041Q1 113.7% $30,028 $11,411 $41,439
0.1%  Planning During Construction $520 $198 38.0% $718 0.0% $520 $198 $718 || 2041Q1 113.7% $1,112 $423 $1,535
3.0%  Adaptive Management & Monitoring $15,610 $5,932 38.0% $21,542 0.0% $15,610 $5,932 $21,542 || 2041Q1 113.7% $33,365 $12,679 $46,044
0.1%  Project Operations $520 $198 38.0% $718 0.0% $520 $198 $718 || 2038Q4 95.4% $1,017 $386 $1,403
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $15,610 $5,932 38.0% $21,542 0.0% $15,610 $5,932 $21,542 || 2041Q1 113.7% $33,365 $12,679 $46,044
2.9%  Project Operation: $15,090 $5,734 38.0% $20,824 0.0% $15,090 $5,734 $20,824 || 2041Q1 113.7% $32,253 $12,256 $44,509
0.1%  Project Management $520 $198 38.0% $718 0.0% $520 $198 $718 [ 2041Q1 113.7% $1,112 $423 $1,535
CONTRACT COST TOTALS: $652,645  $245,078 $897,723 $652,645 $245,078 $897,723 $1,184,451 $445,229 $1,629,680
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) (K (% (3K % (8K) (8K) ($K) Date % (8K) ($K) ($K)
A B Cc D E F G H 1 J P L M N o
Non-Structural Improvements - West Shore of Galveston Bay
18 CULTURAL RESOURCE PRESERVATIO| $445 $169 38.0% $614 0.0% $445 $169 $614 [l 2041Q4 80.9% $806 $306 $1,112
19 BUILDINGS, GROUNDS & UTILITIES $221,552 $84,190 38.0% $305,741 0.0% $221,552 $84,190 $305,741 || 2041Q4 80.9% $400,887 $152,337 $553,223
CONSTRUCTION ESTIMATE TOTALS: $221,997 $84,359 38.0% $306,356 $221,997 $84,359 $306,356 $401,692 $152,643 $554,335
01 LANDS AND DAMAGES $11,346 $2,837 25.0% $14,183 0.0% $11,346 $2,837 $14,183 [l 2039Q3 69.7% $19,250 $4,813 $24,063
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $1,110 $422 38.0% $1,532 0.0% $1,110 $422 $1,532 || 2039Q3 101.2% $2,234 $849 $3,082
0.5%  Planning & Environmental Compliance $1,110 $422 38.0% $1,532 0.0% $1,110 $422 $1,532 || 2039Q3 101.2% $2,234 $849 $3,082
6.0%  Engineering & Design $13,320 $5,062 38.0% $18,381 0.0% $13,320 $5,062 $18,381 [l 2039Q3 101.2% $26,804 $10,186 $36,990
2.0%  Reviews, ATRs, IEPRs, VE $4,440 $1,687 38.0% $6,127 0.0% $4,440 $1,687 $6,127 || 2039Q3 101.2% $8,935 $3,395 $12,330
0.1%  Life Cycle Updates (cost, schedule, risk; $222 $84 38.0% $306 0.0% $222 $84 $306 [l 2039Q3 101.2% $447 $170 $616
In-house Real Estate $3,850 $963 25.0% $4,813 0.0% $3,850 $963 $4,813 || 2039Q3 101.2% $7,748 $1,937 $9,684
0.1%  Contracting & Reprographics $222 $84 38.0% $306 0.0% $222 $84 $306 || 2039Q3 101.2% $447 $170 $616
2.7%  Engineering During Construction $5,994 $2,278 38.0% $8,272 0.0% $5,994 $2,278 $8,272 || 2041Q4 120.3% $13,204 $5,017 $18,221
0.1%  Planning During Construction $222 $84 38.0% $306 0.0% $222 $84 $306 || 2041Q4 120.3% $489 $186 $675
3.0%  Adaptive Management & Monitoring $6,660 $2,531 38.0% $9,191 0.0% $6,660 $2,531 $9,191 || 2041Q4 120.3% $14,671 $5,575 $20,246
0.1%  Project Operations $222 $84 38.0% $306 0.0% $222 $84 $306 || 2039Q3 101.2% $447 $170 $616
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $6,660 $2,531 38.0% $9,191 0.0% $6,660 $2,531 $9,191 || 2041Q4 120.3% $14,671 $5,575 $20,246
2.9%  Project Operation: $6,438 $2,446 38.0% $8,884 0.0% $6,438 $2,446 $8,884 || 2041Q4 120.3% $14,182 $5,389 $19,571
0.1%  Project Management $222 $84 38.0% $306 0.0% $222 $84 $306 [ 2041Q4 120.3% $489 $186 $675
CONTRACT COST TOTALS: $284,034  $105,958 $389,992 $284,034 $105,958 $389,992 $527,942 $197,108 $725,051
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) (K (% (3K % (8K) (8K) ($K) Date % (8K) ($K) ($K)
A B Cc D E F G H 1 J P L M N o
Mitigation CSRM
06 FISH & WILDLIFE FACILITIES $60,825 $23,114 38.0% $83,939 0.0% $60,825 $23,114 $83,939 [l 2033Q1 40.9% $85,676 $32,557 $118,233
CONSTRUCTION ESTIMATE TOTALS: $60,825 $23,114 38.0% 83,939 $60,825 $23,114 $83,939 $85,676 $32,557 $118,233
01 LANDS AND DAMAGES $10,038 $2,510 25.0% $ 12,548 0.0% $10,038 $2,510 $12,548 || 2029Q3 27.5% $12,796 $3,199 $15,995
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $304 $116 38.0% $420 0.0% $304 $116 $420 [ 2029Q3 36.9% $416 $158 $575
0.5%  Planning & Environmental Compliance $304 $116 38.0% $420 0.0% $304 $116 $420 | 2029Q3 36.9% $416 $158 $575
6.0%  Engineering & Design $3,650 $1,387 38.0% $5,036 0.0% $3,650 $1,387 $5,036 || 2029Q3 36.9% $4,996 $1,899 $6,895
2.0%  Reviews, ATRs, IEPRs, VE $1,217 $462 38.0% $1,679 0.0% $1,217 $462 $1,679 || 2029Q3 36.9% $1,665 $633 $2,298
0.1% Life Cycle Updates (cost, schedule, risk; $61 $23 38.0% $84 0.0% $61 $23 $84 [l 2029Q3 36.9% $83 $32 $115
In-house Real Estate $203 $51 25.0% $254 0.0% $203 $51 $254 [ 2029Q3 36.9% $278 $69 $347
0.1%  Contracting & Reprographics $61 $23 38.0% $84 0.0% $61 $23 $84 [l 2029Q3 36.9% $83 $32 $115
2.7%  Engineering During Construction $1,642 $624 38.0% $2,266 0.0% $1,642 $624 $2,266 || 2033Q1 56.2% $2,566 $975 $3,541
0.1% Planning During Construction $61 $23 38.0% $84 0.0% $61 $23 $84 2033Q1 56.2% $95 $36 $131]
3.0%  Adaptive Management & Monitoring $1,825 $693 38.0% $2,518 0.0% $1,825 $693 $2,518 || 2033Q1 56.2% $2,851 $1,083 $3,935
0.1%  Project Operations $61 $23 38.0% $84 0.0% $61 $23 $84 || 2029Q3 36.9% $83 $32 $115
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $1,825 $693 38.0% 2,518 0.0% $1,825 $693 $2,518 || 2033Q1 56.2% $2,851 $1,083 $3,935
2.9%  Project Operation: $1,764 $670 38.0% 2,434 0.0% $1,764 $670 $2,434 || 2033Q1 56.2% $2,756 $1,047 $3,803
0.1%  Project Management $61 $23 38.0% 84 0.0% $61 $23 $84 | 2033Q1 56.2% $95 $36 $131
CONTRACT COST TOTALS: $83,900 $30,551 114,451 $83,900 $30,551 $114,451 $117,709 $43,030 $160,738
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) (K (% (3K % (8K) (8K) ($K) Date % (8K) ($K) ($K)
A B Cc D E F G H 1 J P L M N o
G28 - Bolivar Peninsula and West Bay GIWW Shoreline and Island Protection
06 FISH & WILDLIFE FACILITIES $5,845 $2,221 38.0% $8,066 0.0% $5,845 $2,221 $8,066 || 2032Q4 39.9% $8,177 $3,107 $11,284
10 BREAKWATER & SEAWALLS $432,217  $164,242 38.0% $596,459 0.0% $432,217 $164,242 $596,459 || 2032Q4 39.9% $604,658 $229,770 $834,428
11 LEVEES & FLOODWALLS $74,041 $28,136 38.0% $102,176 0.0% $74,041 $28,136 $102,176 || 2032Q4 39.9% $103,581 $39,361 $142,942
12 NAVIGATION PORTS & HARBORS $10,822 $4,112 38.0% $14,934 0.0% $10,822 $4,112 $14,934 [ 2032Q4 39.9% $15,140 $5,753 $20,893
18 CULTURAL RESOURCE PRESERVATIO| $510 $194 38.0% $704 0.0% $510 $194 $704 [l 2032Q4 39.9% $713 $271 $985
CONSTRUCTION ESTIMATE TOTALS:|| $523,434.6700  $198,905 38.0% $722,340 $523,435 $198,905 $722,340 $732,269 $278,262 $1,010,531
01 LANDS AND DAMAGES $47,473 $11,868 25.0% $59,342 0.0% $47,473 $11,868 $59,342 [l 2027Q3 20.4% $57,155 $14,289 $71,444
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $2,617 $995 38.0% $3,612 0.0% $2,617 $995 $3,612 || 2027Q3 27.1% $3,325 $1,264 $4,589
0.5%  Planning & Environmental Compliance $2,617 $995 38.0% $3,612 0.0% $2,617 $995 $3,612 || 2027Q3 27.1% $3,325 $1,264 $4,589
6.0%  Engineering & Design $31,406 $11,934 38.0% $43,340 0.0% $31,406 $11,934 $43,340 [l 2027Q3 271% $39,904 $15,163 $55,067
2.0%  Reviews, ATRs, IEPRs, VE $10,469 $3,978 38.0% $14,447 0.0% $10,469 $3,978 $14,447 | 2027Q3 27.1% $13,301 $5,054 $18,356
0.1%  Life Cycle Updates (cost, schedule, risk; $523 $199 38.0% $722 0.0% $523 $199 $722 || 2027Q3 27.1% $665 $253 $918
In-house Real Estate $967 $242 25.0% $1,208 0.0% $967 $242 $1,208 || 2027Q3 27.1% $1,228 $307 $1,535
0.1%  Contracting & Reprographics $523 $199 38.0% $722 0.0% $523 $199 $722 | 2027Q3 271% $665 $253 $918
2.7%  Engineering During Construction $14,133 $5,370 38.0% $19,503 0.0% $14,133 $5,370 $19,503 | 2032Q4 54.8% $21,873 $8,312 $30,185
0.1%  Planning During Construction $523 $199 38.0% $722 0.0% $523 $199 $722 [l 2032Q4 54.8% $810 $308 $1,118,
3.0%  Adaptive Management & Monitoring $15,703 $5,967 38.0% $21,670 0.0% $15,703 $5,967 $21,670 || 2032Q4 54.8% $24,303 $9,235 $33,539
0.1%  Project Operations $523 $199 38.0% $722 0.0% $523 $199 $722 [l 2027Q3 27.1% $665 $253 $918
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $15,703 $5,967 38.0% $21,670 0.0% $15,703 $5,967 $21,670 || 2032Q4 54.8% $24,303 $9,235 $33,539
2.9%  Project Operation: $15,180 $5,768 38.0% $20,948 0.0% $15,180 $5,768 $20,948 [l 2032Q4 54.8% $23,493 $8,927 $32,421
0.1%  Project Management $523 $199 38.0% $722 0.0% $523 $199 $722 [ 2032Q4 54.8% $810 $308 $1,118
CONTRACT COST TOTALS: $682,319  $252,984 $935,303 $682,319 $252,984 $935,303 $948,096 $352,687 $1,300,783

Filename: TPCS for Coastal Texas v15 - Recertification - 6-14-21.xIsx
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 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 ($K) (K (% (3K % (8K) (8K) ($K) Date % (8K) ($K) ($K)
A B Cc D E F G H 1 J P L M N o
B2 - Follets Island Gulf Beach and Dune Restoration
17 BEACH REPLENISHMENT $28,087 $10,673 38.0% $38,760 0.0% $28,087 $10,673 $38,760 || 2032Q4 39.9% $39,293 $14,931 $54,224
18 CULTURAL RESOURCE PRESERVATIO| $353 $134 38.0% $488 0.0% $353 $134 $488 | 2032Q4 39.9% $494 $188 $682
CONSTRUCTION ESTIMATE TOTALS: $28,440 $10,807 38.0% $39,248 $28,440 $10,807 $39,248 $39,787 $15,119 $54,906
01 LANDS AND DAMAGES $8,785 $2,196 25.0% $10,982 0.0% $8,785 $2,196 $10,982 [l 2027Q3 20.4% $10,577 $2,644 $13,221
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $142 $54 38.0% $196 0.0% $142 $54 $196 [ 2027Q3 27.1% $181 $69 $249
0.5%  Planning & Environmental Compliance $142 $54 38.0% $196 0.0% $142 $54 $196 [l 2027Q3 27.1% $181 $69 $249
6.0%  Engineering & Design $1,706 $648 38.0% $2,355 0.0% $1,706 $648 $2,355 || 2027Q3 27.1% $2,168 $824 $2,992
2.0%  Reviews, ATRs, IEPRs, VE $569 $216 38.0% $785 0.0% $569 $216 $785 | 2027Q3 27.1% $723 $275 $997
0.1% Life Cycle Updates (cost, schedule, risk; $28 $11 38.0% $39 0.0% $28 $11 $39 || 2027Q3 27.1% $36 $14 $50
In-house Real Estate $402 $100 25.0% $502 0.0% $402 $100 $502 | 2027Q3 27.1% $510 $128 $638
0.1%  Contracting & Reprographics $28 $11 38.0% $39 0.0% $28 $11 $39 || 2027Q3 271% $36 $14 $50
2.7%  Engineering During Construction $768 $292 38.0% $1,060 0.0% $768 $292 $1,060 || 2032Q4 54.8% $1,188 $452 $1,640
0.1% Planning During Construction $28 $11 38.0% $39 0.0% $28 $11 $39 2032Q4 54.8% $44 $17 $61
3.0%  Adaptive Management & Monitoring $853 $324 38.0% $1,177 0.0% $853 $324 $1,177 || 2032Q4 54.8% $1,321 $502 $1,822
0.1%  Project Operations $28 $11 38.0% $39 0.0% $28 $11 $39 || 2027Q3 27.1% $36 $14 $50|
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $853 $324 38.0% $1,177 0.0% $853 $324 $1,177 || 2032Q4 54.8% $1,321 $502 $1,822
2.9%  Project Operation: $825 $313 38.0% $1,138 0.0% $825 $313 $1,138 || 2032Q4 54.8% $1,276 $485 $1,762
0.1%  Project Management $28 $11 38.0% $39 0.0% $28 $11 $39 || 2032Q4 54.8% $44 $17 $61
CONTRACT COST TOTALS: $43,628 $15,384 $59,013 $43,628 $15,384 $59,013 $59,429 $21,142 $80,571
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K' (%) (3K % (3K) (3K) (3K) Date % ($K) (8K) (8K)
A B Cc D E F G H 1 J P L M N o
B12 — West Bay and Brazoria GIWW Shoreline Protection
06 FISH & WILDLIFE FACILITIES $1,254 $477 38.0% $1,731 0.0% $1,254 $477 $1,731 || 2032Q4 39.9% $1,755 $667 $2,421
10 BREAKWATER & SEAWALLS $462,273  $175,664 38.0% $637,937 0.0% $462,273 $175,664 $637,937 || 2032Q4 39.9% $646,706 $245,748 $892,454
12 NAVIGATION PORTS & HARBORS $10,897 $4,141 38.0% $15,038 0.0% $10,897 $4,141 $15,038 [l 2032Q4 39.9% $15,245 $5,793 $21,038
18 CULTURAL RESOURCE PRESERVATIO| $285 $108 38.0% $393 0.0% $285 $108 $393 || 2032Q4 39.9% $398 $151 $549
CONSTRUCTION ESTIMATE TOTALS: $474,709  $180,389 38.0% $655,099 $474,709 $180,389 $655,099 $664,103 $252,359 $916,463
01 LANDS AND DAMAGES $7,214 $1,803 25.0% $9,017 0.0% $7,214 $1,803 $9,017 || 2027Q3 20.4% $8,685 $2,171 $10,856
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $2,374 $902 38.0% $3,275 0.0% $2,374 $902 $3,275 || 2027Q3 27.1% $3,016 $1,146 $4,162
0.5%  Planning & Environmental Compliance $2,374 $902 38.0% $3,275 0.0% $2,374 $902 $3,275 || 2027Q3 27.1% $3,016 $1,146 $4,162
6.0%  Engineering & Design $28,483 $10,823 38.0% $39,306 0.0% $28,483 $10,823 $39,306 || 2027Q3 271% $36,189 $13,752 $49,941
2.0%  Reviews, ATRs, IEPRs, VE $9,494 $3,608 38.0% $13,102 0.0% $9,494 $3,608 $13,102 [ 2027Q3 27.1% $12,063 $4,584 $16,647
0.1%  Life Cycle Updates (cost, schedule, risk; $475 $180 38.0% $655 0.0% $475 $180 $655 [l 2027Q3 27.1% $603 $229 $832
In-house Real Estate $291 $73 25.0% $363 0.0% $291 $73 $363 || 2027Q3 27.1% $369 $92 $461
0.1%  Contracting & Reprographics $475 $180 38.0% $655 0.0% $475 $180 $655 || 2027Q3 271% $603 $229 $832
2.7%  Engineering During Construction $12,817 $4,871 38.0% $17,688 0.0% $12,817 $4,871 $17,688 | 2032Q4 54.8% $19,837 $7,538 $27,375
0.1%  Planning During Construction $475 $180 38.0% $655 0.0% $475 $180 $655 [l 2032Q4 54.8% $735 $279 $1,014
3.0%  Adaptive Management & Monitoring $14,241 $5,412 38.0% $19,653 0.0% $14,241 $5,412 $19,653 || 2032Q4 54.8% $22,041 $8,376 $30,417
0.1%  Project Operations $475 $180 38.0% $655 0.0% $475 $180 $655 [l 2027Q3 27.1% $603 $229 $832
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $14,241 $5,412 38.0% $19,653 0.0% $14,241 $5,412 $19,653 || 2032Q4 54.8% $22,041 $8,376 $30,417,
2.9%  Project Operation: $13,767 $5,231 38.0% $18,998 0.0% $13,767 $5,231 $18,998 [l 2032Q4 54.8% $21,306 $8,096 $29,403
0.1%  Project Management $475 $180 38.0% $655 0.0% $475 $180 $655 [ 2032Q4 54.8% $735 $279 $1,014
CONTRACT COST TOTALS: $582,377  $220,328 $802,705 $582,377 $220,328 $802,705 $815,945 $308,882 $1,124,828
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TPCS




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

**** CONTRACT COST SUMMARY ****
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 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 ($K) (K (% (8K % (8K) (8K) ($K) Date % (8K) ($K) ($K)
A B Cc D E F G H 1 J P L M N o
CAS5 — Keller Bay Restoration
06 FISH & WILDLIFE FACILITIES $2,984 $1,134 38.0% $4,118 0.0% $2,984 $1,134 $4,118 || 2032Q4 39.9% $4,174 $1,586 $5,761
10 BREAKWATER & SEAWALLS $42,666 $16,213 38.0% $58,878 0.0% $42,666 $16,213 $58,878 [ 2032Q4 39.9% $59,688 $22,681 $82,369
18 CULTURAL RESOURCE PRESERVATIO| $5 $2 38.0% $7 0.0% $5 $2 $7 || 2032Q4 39.9% $7 $3 $10
CONSTRUCTION ESTIMATE TOTALS: $45,655 $17,349 38.0% $63,004 $45,655 $17,349 $63,004 $63,870 $24,270 $88,140
01 LANDS AND DAMAGES $390 $97 25.0% $487 0.0% $390 $97 $487 || 2027Q3 20.4% $469 $117 $586
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $228 $87 38.0% $315 0.0% $228 $87 $315 [ 2027Q3 27.1% $290 $110 $400
0.5%  Planning & Environmental Compliance $228 $87 38.0% $315 0.0% $228 $87 $315 || 2027Q3 27.1% $290 $110 $400
6.0%  Engineering & Design $2,739 $1,041 38.0% $3,780 0.0% $2,739 $1,041 $3,780 || 2027Q3 27.1% $3,480 $1,323 $4,803
2.0%  Reviews, ATRs, IEPRs, VE $913 $347 38.0% $1,260 0.0% $913 $347 $1,260 || 2027Q3 27.1% $1,160 $441 $1,601
0.1% Life Cycle Updates (cost, schedule, riski $46 $17 38.0% $63 0.0% $46 $17 $63 || 2027Q3 27.1% $58 $22 $80
In-house Real Estate $25 $6 25.0% $31 0.0% $25 $6 $31 || 2027Q3 27.1% $31 $8 $39
0.1%  Contracting & Reprographics $46 $17 38.0% $63 0.0% $46 $17 $63 || 2027Q3 271% $58 $22 $80
2.7%  Engineering During Construction $1,233 $468 38.0% $1,701 0.0% $1,233 $468 $1,701 || 2032Q4 54.8% $1,908 $725 $2,633
0.1% Planning During Construction $46 $17 38.0% $63 0.0% $46 $17 $63 2032Q4 54.8% $71 $27 $98|
3.0%  Adaptive Management & Monitoring $1,370 $520 38.0% $1,890 0.0% $1,370 $520 $1,890 [ 2032Q4 54.8% $2,120 $806 $2,925
0.1%  Project Operations $46 $17 38.0% $63 0.0% $46 $17 $63 || 2027Q3 27.1% $58 $22 $80|
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $1,370 $520 38.0% $1,890 0.0% $1,370 $520 $1,890 || 2032Q4 54.8% $2,120 $806 $2,925
2.9%  Project Operation: $1,324 $503 38.0% $1,827 0.0% $1,324 $503 $1,827 || 2032Q4 54.8% $2,049 $779 $2,828
0.1%  Project Management $46 $17 38.0% $63 0.0% $46 $17 $63 || 2032Q4 54.8% $71 $27 $98
CONTRACT COST TOTALS: $55,702 $21,113 $76,815 $55,702 $21,113 $76,815 $78,102 $29,614 $107,716
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study

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

**** CONTRACT COST SUMMARY ****

DISTRICT:  Galveston District

Printed:7/23/2021
Page 12 of 15

PREPARED: 6/14/2021

LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 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' (% (3K % (3K) (3K) (3K) Date % ($K) (3K) (3K)
A B Cc D E F G H 1 J P L M N o
CA®6 — Powderhorn Shoreline Protection and Wetland Restoration
10 BREAKWATER & SEAWALLS $55,385 $21,046 38.0% $76,431 0.0% $55,385 $21,046 $76,431 || 2032Q4 39.9% $77,482 $29,443 $106,925
12 NAVIGATION PORTS & HARBORS $3,727 $1,416 38.0% $5,144 0.0% $3,727 $1,416 $5,144 || 2032Q4 39.9% $5,215 $1,982 $7,196
18 CULTURAL RESOURCE PRESERVATIO| $1 $1 38.0% $2 0.0% $1 $1 $2 || 2032Q4 39.9% $2 $1 $3]
CONSTRUCTION ESTIMATE TOTALS: $59,114 $22,463 38.0% $81,577 $59,114 $22,463 $81,577 $82,699 $31,425 $114,124
01 LANDS AND DAMAGES $5,933 $1,483 25.0% $7,416 0.0% $5,933 $1,483 $7,416 || 2027Q3 20.4% $7,143 $1,786 $8,929
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $296 $112 38.0% $408 0.0% $296 $112 $408 [ 2027Q3 27.1% $376 $143 $518
0.5%  Planning & Environmental Compliance $296 $112 38.0% $408 0.0% $296 $112 $408 || 2027Q3 27.1% $376 $143 $518
6.0%  Engineering & Design $3,547 $1,348 38.0% $4,895 0.0% $3,547 $1,348 $4,895 || 2027Q3 27.1% $4,507 $1,712 $6,219
2.0%  Reviews, ATRs, IEPRs, VE $1,182 $449 38.0% $1,632 0.0% $1,182 $449 $1,632 || 2027Q3 271% $1,502 $571 $2,073
0.1% Life Cycle Updates (cost, schedule, riski $59 $22 38.0% $82 0.0% $59 $22 $82 2027Q3 27.1% $75 $29 $104
In-house Real Estate $813 $203 25.0% $1,016 0.0% $813 $203 $1,016 || 2027Q3 27.1% $1,032 $258 $1,290
0.1%  Contracting & Reprographics $59 $22 38.0% $82 0.0% $59 $22 $82 [l 2027Q3 271% $75 $29 $104
2.7%  Engineering During Construction $1,596 $607 38.0% $2,203 0.0% $1,596 $607 $2,203 || 2032Q4 54.8% $2,470 $939 $3,409
0.1% Planning During Construction $59 $22 38.0% $82 0.0% $59 $22 $82 2032Q4 54.8% $91 $35 $126
3.0%  Adaptive Management & Monitoring $1,773 $674 38.0% $2,447 0.0% $1,773 $674 $2,447 || 2032Q4 54.8% $2,745 $1,043 $3,788
0.1%  Project Operations $59 $22 38.0% $82 0.0% $59 $22 $82 || 2027Q3 27.1% $75 $29 $104
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $1,773 $674 38.0% $2,447 0.0% $1,773 $674 $2,447 || 2032Q4 54.8% $2,745 $1,043 $3,788
2.9%  Project Operation: $1,714 $651 38.0% $2,366 0.0% $1,714 $651 $2,366 || 2032Q4 54.8% $2,653 $1,008 $3,661
0.1%  Project Management $59 $22 38.0% $82 0.0% $59 $22 $82 || 2032Q4 54.8% $91 $35 $126
CONTRACT COST TOTALS: $78,333 $28,889 $107,222 $78,333 $28,889 $107,222 $108,655 $40,226 $148,881
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K' (%) (3K % (3K) (3K) (3K) Date % ($K) (8K) (8K)
A B Cc D E F G H 1 J P L M N o
M8 — East Matagorda Bay Shoreline Protection
06 FISH & WILDLIFE FACILITIES $4,473 $1,700 38.0% $6,172 0.0% $4,473 $1,700 $6,172 || 2032Q4 39.9% $6,257 $2,378 $8,635
10 BREAKWATER & SEAWALLS $136,918 $52,029 38.0% $188,947 0.0% $136,918 $52,029 $188,947 || 2032Q4 39.9% $191,544 $72,787 $264,331
11 LEVEES & FLOODWALLS $21,778 $8,276 38.0% $30,054 0.0% $21,778 $8,276 $30,054 [l 2032Q4 39.9% $30,467 $11,577 $42,044
12 NAVIGATION PORTS & HARBORS $3,995 $1,518 38.0% $5,513 0.0% $3,995 $1,518 $5,513 || 2032Q4 39.9% $5,589 $2,124 $7,713
18 CULTURAL RESOURCE PRESERVATIO| $170 $65 38.0% $235 0.0% $170 $65 $235 [l 2032Q4 39.9% $238 $91 $329
CONSTRUCTION ESTIMATE TOTALS: $167,335 $63,587 38.0% $230,922 $167,335 $63,587 $230,922 $234,096 $88,956 $323,052
01 LANDS AND DAMAGES $1,577 $394 25.0% $1,971 0.0% $1,577 $394 $1,971 || 2027Q3 20.4% $1,899 $475 $2,373
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $837 $318 38.0% $1,155 0.0% $837 $318 $1,155 || 2027Q3 27.1% $1,063 $404 $1,467
0.5%  Planning & Environmental Compliance $837 $318 38.0% $1,155 0.0% $837 $318 $1,155 || 2027Q3 271% $1,063 $404 $1,467
6.0%  Engineering & Design $10,040 $3,815 38.0% $13,855 0.0% $10,040 $3,815 $13,855 [l 2027Q3 271% $12,757 $4,848 $17,604
2.0%  Reviews, ATRs, IEPRs, VE $3,347 $1,272 38.0% $4,618 0.0% $3,347 $1,272 $4,618 || 2027Q3 27.1% $4,252 $1,616 $5,868
0.1%  Life Cycle Updates (cost, schedule, risk; $167 $64 38.0% $231 0.0% $167 $64 $231 [l 2027Q3 27.1% $213 $81 $293
In-house Real Estate $48 $12 25.0% $60 0.0% $48 $12 $60 || 2027Q3 27.1% $61 $15 $76
0.1%  Contracting & Reprographics $167 $64 38.0% $231 0.0% $167 $64 $231 || 2027Q3 271% $213 $81 $293
2.7%  Engineering During Construction $4,518 $1,717 38.0% $6,235 0.0% $4,518 $1,717 $6,235 || 2032Q4 54.8% $6,993 $2,657 $9,650
0.1%  Planning During Construction $167 $64 38.0% $231 0.0% $167 $64 $231 [l 2032Q4 54.8% $259 $98 $357
3.0%  Adaptive Management & Monitoring $5,020 $1,908 38.0% $6,928 0.0% $5,020 $1,908 $6,928 || 2032Q4 54.8% $7,769 $2,952 $10,722
0.1%  Project Operations $167 $64 38.0% $231 0.0% $167 $64 $231 [l 2027Q3 27.1% $213 $81 $293
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $5,020 $1,908 38.0% $6,928 0.0% $5,020 $1,908 $6,928 || 2032Q4 54.8% $7,769 $2,952 $10,722
2.9%  Project Operation: $4,853 $1,844 38.0% $6,697 0.0% $4,853 $1,844 $6,697 || 2032Q4 54.8% $7,510 $2,854 $10,364
0.1%  Project Management $167 $64 38.0% $231 0.0% $167 $64 $231 [ 2032Q4 54.8% $259 $98 $357
CONTRACT COST TOTALS: $204,267 $77,410 $281,678 $204,267 $77,410 $281,678 $286,388 $108,573 $394,961
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) (K (% (8K % (8K) (8K) ($K) Date % (8K) ($K) ($K)
A B Cc D E F G H 1 J P L M N o
SP1 - Redfish Bay Protection and Enhancement
10 BREAKWATER & SEAWALLS $81,688 $31,041 38.0% $112,729 0.0% $81,688 $31,041 $112,729 || 2032Q4 39.9% $114,278 $43,426 $157,704
11 LEVEES & FLOODWALLS $121,758 $46,268 38.0% $168,026 0.0% $121,758 $46,268 $168,026 || 2032Q4 39.9% $170,336 $64,728 $235,063
18 CULTURAL RESOURCE PRESERVATIO| $35 $13 38.0% $48 0.0% $35 $13 $48 [l 2032Q4 39.9% $48 $18 $67
CONSTRUCTION ESTIMATE TOTALS: $203,480 $77,322 38.0% $280,803 $203,480 $77,322 $280,803 $284,663 $108,172 $392,834
01 LANDS AND DAMAGES $3,184 $796 25.0% $3,979 0.0% $3,184 $796 $3,979 || 2027Q3 20.4% $3,833 $958 $4,791
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $1,017 $387 38.0% $1,404 0.0% $1,017 $387 $1,404 || 2027Q3 27.1% $1,293 $491 $1,784
0.5%  Planning & Environmental Compliance $1,017 $387 38.0% $1,404 0.0% $1,017 $387 $1,404 || 2027Q3 27.1% $1,293 $491 $1,784
6.0%  Engineering & Design $12,209 $4,639 38.0% $16,848 0.0% $12,209 $4,639 $16,848 [l 2027Q3 271% $15,512 $5,895 $21,407
2.0%  Reviews, ATRs, IEPRs, VE $4,070 $1,546 38.0% $5,616 0.0% $4,070 $1,546 $5,616 || 2027Q3 27.1% $5,171 $1,965 $7,136
0.1%  Life Cycle Updates (cost, schedule, risk; $203 $77 38.0% $281 0.0% $203 $77 $281 [l 2027Q3 27.1% $259 $98 $357
In-house Real Estate $42 $11 25.0% $53 0.0% $42 $11 $53 || 2027Q3 27.1% $53 $13 $67
0.1%  Contracting & Reprographics $203 $77 38.0% $281 0.0% $203 $77 $281 || 2027Q3 271% $259 $98 $357
2.7%  Engineering During Construction $5,494 $2,088 38.0% $7,582 0.0% $5,494 $2,088 $7,582 || 2032Q4 54.8% $8,503 $3,231 $11,734
0.1%  Planning During Construction $203 $77 38.0% $281 0.0% $203 $77 $281 [l 2032Q4 54.8% $315 $120 $435
3.0%  Adaptive Management & Monitoring $6,104 $2,320 38.0% $8,424 0.0% $6,104 $2,320 $8,424 || 2032Q4 54.8% $9,448 $3,590 $13,038
0.1%  Project Operations $203 $77 38.0% $281 0.0% $203 $77 $281 [l 2027Q3 27.1% $259 $98 $357
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $6,104 $2,320 38.0% $8,424 0.0% $6,104 $2,320 $8,424 || 2032Q4 54.8% $9,448 $3,590 $13,038
2.9%  Project Operation: $5,901 $2,242 38.0% $8,143 0.0% $5,901 $2,242 $8,143 || 2032Q4 54.8% $9,133 $3,470 $12,603
0.1%  Project Management $203 $77 38.0% $281 0.0% $203 $77 $281 [ 2032Q4 54.8% $315 $120 $435
CONTRACT COST TOTALS: $249,640 $94,444 $344,084 $249,640 $94,444 $344,084 $349,754 $132,401 $482,155
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 6/14/2021
LOCATION Texas Gulf Coast POC:  CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in repor None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST CO§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 3-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K' (%) (3K % (3K) (3K) (3K) Date % ($K) (8K) (8K)
A B Cc D E F G H 1 J P L M N o
W3 - Port Mansfield Channel, Island Rookery, and Hydrologic Restoration
10 BREAKWATER & SEAWALLS $8,020 $3,048 38.0% $11,067 0.0% $8,020 $3,048 $11,067 || 2032Q4 39.9% $11,220 $4,263 $15,483
11 LEVEES & FLOODWALLS $8,655 $3,289 38.0% $11,943 0.0% $8,655 $3,289 $11,943 [ 2032Q4 39.9% $12,108 $4,601 $16,708
17 BEACH REPLENISHMENT $14,779 $5,616 38.0% $20,395 0.0% $14,779 $5,616 $20,395 || 2032Q4 39.9% $20,675 $7,857 $28,532
18 CULTURAL RESOURCE PRESERVATIO| $253 $96 38.0% $349 0.0% $253 $96 $349 | 2032Q4 39.9% $354 $134 $488
CONSTRUCTION ESTIMATE TOTALS: $31,706 $12,048 38.0% $43,755 $31,706 $12,048 $43,755 $44,356 $16,855 $61,212
01 LANDS AND DAMAGES $10,308 $2,577 25.0% $12,884 0.0% $10,308 $2,577 $12,884 [l 2027Q3 20.4% $12,410 $3,102 $15,512
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $159 $60 38.0% $219 0.0% $159 $60 $219 [ 2027Q3 27.1% $201 $77 $278
0.5%  Planning & Environmental Compliance $159 $60 38.0% $219 0.0% $159 $60 $219 | 2027Q3 27.1% $201 $77 $278
6.0%  Engineering & Design $1,902 $723 38.0% $2,625 0.0% $1,902 $723 $2,625 || 2027Q3 27.1% $2,417 $919 $3,336
2.0%  Reviews, ATRs, IEPRs, VE $634 $241 38.0% $875 0.0% $634 $241 $875 | 2027Q3 27.1% $806 $306 $1,112
0.1% Life Cycle Updates (cost, schedule, risk; $32 $12 38.0% $44 0.0% $32 $12 $44 [ 2027Q3 27.1% $40 $15 $56
In-house Real Estate $34 $9 25.0% $43 0.0% $34 $9 $43 || 2027Q3 27.1% $43 $11 $54
0.1%  Contracting & Reprographics $32 $12 38.0% $44 0.0% $32 $12 $44 [ 2027Q3 271% $40 $15 $56
2.7%  Engineering During Construction $856 $325 38.0% $1,181 0.0% $856 $325 $1,181 || 2032Q4 54.8% $1,325 $503 $1,828
0.1% Planning During Construction $32 $12 38.0% $44 0.0% $32 $12 $44 2032Q4 54.8% $49 $19 $68|
3.0%  Adaptive Management & Monitoring $951 $361 38.0% $1,313 0.0% $951 $361 $1,313 || 2032Q4 54.8% $1,472 $559 $2,032
0.1%  Project Operations $32 $12 38.0% $44 0.0% $32 $12 $44 || 2027Q3 27.1% $40 $15 $56
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $951 $361 38.0% $1,313 0.0% $951 $361 $1,313 || 2032Q4 54.8% $1,472 $559 $2,032
2.9%  Project Operation: $919 $349 38.0% $1,269 0.0% $919 $349 $1,269 || 2032Q4 54.8% $1,423 $541 $1,964
0.1%  Project Management $32 $12 38.0% $44 0.0% $32 $12 $44 | 2032Q4 54.8% $49 $19 $68
CONTRACT COST TOTALS: $48,738 $17,176 $65,914 $48,738 $17,176 $65,914 $66,346 $23,593 $89,939
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 3/29/2021
PROJECT NO: P2 145745 POC: CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
LOCATION: Texas Gulf Coast
This Estimate reflects the scope and schedule in report; None
- PROJECT FIRST COST TOTAL PROJECT COST
Civil Works Work Breakdown Structure ESTIMATED COST (Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 2021
Effective Price Level Date: 1 OCT 20
TOTAL
Spent Thru: FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1 OCT 20 COST INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) % ($K) %. ($K) ($K) ($K) ($K) ($K) % ($K) ($K) ($K)
A B (o D E F G H 1 J K L M N o
Beach & Dune - INITIAL CONSTRUCTION
02 RELOCATIONS $8,657 $3,290 38.0% $11,947 | 0.0% $8,657 $3,290 $11,947 $0| $11,947 36.9% $11,850 $4,503 $16,353
17 BEACH REPLENISHMENT $1,401,946 $532,739 38.0% $1,934,685| 0.0% $1,401,946 $532,739  $1,934,685 $0| $1,934,685 36.9% $1,919,080 $729,250 $2,648,330
18 CULTURAL RESOURCE PRESERVATION $540 $205 38.0% $745 || 0.0% $540 $205 $745 $0 $745 36.9% $739 $281 $1,020]
CONSTRUCTION ESTIMATE TOTALS:|| $1,411,143 $536,234 $1,947,377 || 0.0% $1,411,143 $536,234  $1,947,377 $0| $1,947,377 36.9% $1,931,669 $734,034 $2,665,703|
01 LANDS AND DAMAGES $302,345 $75,586  25.0% $377,931 || 0.0% $302,345 $75,586 $377,931 $0| $377,931 20.4% $364,005 $91,001 $455,006
30 PLANNING, ENGINEERING & DESIGN $218,670 $82,368  37.7% $301,039 | 0.0% $218,670 $82,368 $301,039 $0| $301,039 35.8% $296,929 $111,910 $408,838|
31 CONSTRUCTION MANAGEMENT $84,669 $32,174  38.0% $116,843 | 0.0% $84,669 $32,174 $116,843 $0[ $116,843 50.4% $127,328 $48,385 $175,713]
PROJECT COST TOTALS:| $2,016,826 $726,363 36.0% $2,743,189 $2,016,826 $726,363  $2,743,189 $0 $2,743,189 35.1% $2,719,931 $985,330 $3,705,261
REGNER.MARTIN.B.1367377794 Digitally signed byI?EGNER.M‘ARlT\N.BJ367377794 .
Date:2021,07.23 133631 0500 CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
INITIAL CONSTRUCTION:
BURKS- Digiallysigned by BURKS._ PROJECT MANAGER, Kelly Burks-Copes, Ph.D.
COPES.KELLY.A.1231450927 Date: 2021.07.26 09:57:36 -05'00' TOTAL INITIAL PROJECT FIRST COST: $2,743,189
NELSON.TIMOTHY.J.1230372922 _ Dtaly sanedbyneisonmuomizorzz - GHIEF, REAL ESTATE, Timothy Nelson
TOTAL INITIAL PROJECT COST (FULLY FUNDED): $3,705,261
CHIEF, PLANNING, Biran Harper
CHIEF, ENGINEERING, Willie Joe Honza, P.E. PERIODIC NOURISHMENTS:
CHIEF, OPERATIONS, Chris C. Frabota TOTAL PERIODIC PROJECT FIRST COST: $1,160,578
CHIEF, CONSTRUCTION, Ralph E. Steiner, P.E., PMP TOTAL PERIODIC PROJECT COST (FULLY FUNDED): $5,129,529

CHIEF, CONTRACTING, Jeffrey Neill

CHIEF, PMG, Nicholas Laskowski, P.G., PWS

CHIEF, DPM, Byron D. Williams, P.E.
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**** TOTAL PROJECT COST SUMMARY ****

Printed:4/6/2021

Page 2 of 7
**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT:  Galveston District PREPARED: 3/29/2021
LOCATION: Texas Gulf Coast POC: CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in report; None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C°§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20
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) % (3K) (3K) (3K) Date % (3K) (3K) (3K)
A B c D E F G H 1 J P L M N o
Bolivar Beach & Dune - INITIAL CONSTRUCTION
02 RELOCATIONS $1,703 $647  38.0% $2,350 0.0% $1,703 $647 $2,350 2032Q1 36.9% $2,331 $886 $3,217|
17 BEACH REPLENISHMENT $782,031 $297,172 38.0% $1,079,203 0.0% $782,031 $297,172  $1,079,203 2032Q1 36.9% $1,070,498 $406,789 $1,477,287|
18 CULTURAL RESOURCE PRESERVATION $540 $205 38.0% $745 0.0% $540 $205 $745 2032Q1 36.9% $739 $281 $1,020]
CONSTRUCTION ESTIMATE TOTALS:| $784,274 $298,024 38.0% $1,082,299 $784,274 $298,024  $1,082,299 $1,073,569 $407,956 $1,481,525
01 LANDS AND DAMAGES $116,649  $29,162 25.0% $145,811 0.0% $116,649 $29,162 $145,811 2027Q3 20.4% $140,439 $35,110 $175,548]
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $3,921 $1,490 38.0% $5,411 0.0% $3,921 $1,490 $5,411 2027Q3 27.1% $4,982 $1,893 $6,876|
0.5%  Planning & Environmental Compliance $3,921 $1,490 38.0% $5,411 0.0% $3,921 $1,490 $5,411 2027Q3 27.1% $4,982 $1,893 $6,876|
6.0%  Engineering & Design $47,056  $17,881  38.0% $64,938 0.0% $47,056 $17,881 $64,938 2027Q3 27.1% $59,789 $22,720 $82,508
2.0% Reviews, ATRs, IEPRs, VE $15,685 $5,960 38.0% $21,646 0.0% $15,685 $5,960 $21,646 2027Q3 27.1% $19,930 $7,573 $27,503
0.1% Life Cycle Updates (cost, schedule, risks) $784 $298  38.0% $1,082 0.0% $784 $298 $1,082 2027Q3 27.1% $996 $379 $1,375
In-house Real Estate $3,717 $929  25.0% $4,647 0.0% $3,717 $929 $4,647 2027Q3 27.1% $4,723 $1,181 $5,904
0.1%  Contracting & Reprographics $784 $298  38.0% $1,082 0.0% $784 $298 $1,082 2027Q3 271% $996 $379 $1,375
2.7%  Engineering During Construction $21,175 $8,047  38.0% $29,222 0.0% $21,175 $8,047 $29,222 2032Q1 50.4% $31,844 $12,101 $43,945
0.1%  Planning During Construction $784 $298  38.0% $1,082 0.0% $784 $298 $1,082 2032Q1 50.4% $1,179 $448 $1,628]
3.0%  Adaptive Management & Monitoring $23,528 $8,941  38.0% $32,469 0.0% $23,528 $8,941 $32,469 2032Q1 50.4% $35,383 $13,445 $48,828
0.1%  Project Operations $784 $298  38.0% $1,082 0.0% $784 $298 $1,082 2027Q3 27.1% $996 $379 $1,375
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $23,528 $8,941  38.0% $32,469 0.0% $23,528 $8,941 $32,469 2032Q1 50.4% $35,383 $13,445 $48,828
2.9%  Project Operation: $22,744 $8,643  38.0% $31,387 0.0% $22,744 $8,643 $31,387 2032Q1 50.4% $34,203 $12,997 $47,201
0.1%  Project Management $784 $298  38.0% $1,082 0.0% $784 $298 $1,082 2032Q1 50.4% $1,179 $448 $1,628]
CONTRACT COST TOTALS: $1,070,123  $390,999 $1,461,121 $1,070,123 $390,999  $1,461,121 $1,450,575 $532,347 $1,982,922
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT:  Galveston District PREPARED: 3/29/2021
LOCATION: Texas Gulf Coast POC: CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in report; None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C°§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) % ($K) % (3K) (3K) (3K) Date % (3K) (3K) (3K)
A B c D E F G H 1 J P L M N o
West Galveston Beach & Dune - INITIAL CONSTRUCTION
02 RELOCATIONS $6,954 $2,642  38.0% $9,596 0.0% $6,954 $2,642 $9,596 2032Q1 36.9% $9,519 $3,617 $13,136
17 BEACH REPLENISHMENT $619,915 $235,568  38.0% $855,482 0.0% $619,915 $235,568 $855,482 2032Q1 36.9% $848,582 $322,461 $1,171,043
CONSTRUCTION ESTIMATE TOTALS:| $626,868 $238,210 38.0% $865,078 $626,868 $238,210 $865,078 $858,101 $326,078 $1,184,179
01 LANDS AND DAMAGES $185,696  $46,424  25.0% $232,120 0.0% $185,696 $46,424 $232,120 2027Q3 20.4% $223,567 $55,892 $279,458|
30 PLANNING, ENGINEERING & DESIGN
0.5%  Project Management $3,134 $1,191  38.0% $4,325 0.0% $3,134 $1,191 $4,325 2027Q3 27.1% $3,982 $1,513 $5,496|
0.5%  Planning & Environmental Compliance $3,134 $1,191  38.0% $4,325 0.0% $3,134 $1,191 $4,325 2027Q3 27.1% $3,982 $1,513 $5,496|
6.0%  Engineering & Design $37,612  $14,293  38.0% $51,905 0.0% $37,612 $14,293 $51,905 2027Q3 27.1% $47,789 $18,160 $65,949
2.0% Reviews, ATRs, IEPRs, VE $12,5637 $4,764  38.0% $17,302 0.0% $12,537 $4,764 $17,302 2027Q3 27.1% $15,930 $6,053 $21,983
0.1% Life Cycle Updates (cost, schedule, risks) $627 $238  38.0% $865 0.0% $627 $238 $865 2027Q3 27.1% $796 $303 $1,099
In-house Real Estate $1,871 $468  25.0% $2,338 0.0% $1,871 $468 $2,338 2027Q3 27.1% $2,377 $594 $2,971
0.1%  Contracting & Reprographics $627 $238  38.0% $865 0.0% $627 $238 $865 2027Q3 271% $796 $303 $1,099
2.7%  Engineering During Construction $16,925 $6,432  38.0% $23,357 0.0% $16,925 $6,432 $23,357 2032Q1 50.4% $25,453 $9,672 $35,125
0.1%  Planning During Construction $627 $238  38.0% $865 0.0% $627 $238 $865 2032Q1 50.4% $943 $358 $1,301
3.0%  Adaptive Management & Monitoring $18,806 $7,146  38.0% $25,952 0.0% $18,806 $7,146 $25,952 2032Q1 50.4% $28,281 $10,747 $39,028
0.1%  Project Operations $627 $238  38.0% $865 0.0% $627 $238 $865 2027Q3 27.1% $796 $303 $1,099
31 CONSTRUCTION MANAGEMENT
3.0%  Construction Management $18,806 $7,146  38.0% $25,952 0.0% $18,806 $7,146 $25,952 2032Q1 50.4% $28,281 $10,747 $39,028
2.9%  Project Operation: $18,179 $6,908  38.0% $25,087 0.0% $18,179 $6,908 $25,087 2032Q1 50.4% $27,339 $10,389 $37,727
0.1%  Project Management $627 $238  38.0% $865 0.0% $627 $238 $865 2032Q1 50.4% $943 $358 $1,301]
CONTRACT COST TOTALS: $946,704  $335,364 $1,282,068 $946,704 $335,364  $1,282,068 $1,269,356 $452,983 $1,722,339
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PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT: Galveston District PREPARED: 3/29/2021
PROJECT NO: P2 145745 POC: CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
LOCATION: Texas Gulf Coast
This Estimate reflects the scope and schedule in report; None
- PROJECT FIRST COST TOTAL PROJECT COST
Civil Works Work Breakdown Structure ESTIMATED COST (Constant Dollar Basis) (FULLY FUNDED)
Program Year (Budget EC): 0
Effective Price Level Date: 1 OCT 1
TOTAL
Spent Thru: FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL #REF! COST INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) % ($K) % (3K) (3K) ($K) ($K) (3K) % (3K) (3K) (3K)
A B c D E F G H 1 J K L M N o
PERIODIC NOURISHMENTS
17 BEACH REPLENISHMENT - Bolivar $425252  $161,596  38.0% $586,848 | 0.0% $425,252 $161,596 $586,848 $0| $586,848 302.1% $1,709,822 $649,732 $2,359,554
17 BEACH REPLENISHMENT - West Galveston $226,455  $86,053  38.0% $312,509 | 0.0% $226,455 $86,053 $312,509 $0| $312,509 306.6% $920,787 $349,899 $1,270,687
17 BEACH REPLENISHMENT - SPI $31,860  $12,107  38.0% $43,966 | 0.0% $31,860 $12,107 $43,966 $0| $43,966 182.3% $89,938 $34,177 $124,115)
18 CULTURAL RESOURCE PRESERVATION $132 $50  38.0% $182 (| 0.0% $132 $50 $182 $0 $182 47.1% $194 $74 $268
CONSTRUCTION ESTIMATE TOTALS:|| $683,699 $259,806 $943,505 || 0.0% $683,699 $259,806 $943,505 $0[ $943,505 297.9% $2,720,741 $1,033,882 $3,754,623
01 LANDS AND DAMAGES $14,662 $3,666 25.0% $18,328 | 0.0% $14,662 $3,666 $18,328 $0[ $18,328 44.9% $21,252 $5,313 $26,565
30 PLANNING, ENGINEERING & DESIGN $103,053  $39,093  37.9% $142,146 | 0.0% $103,053 $39,093 $142,146 $0| $142,146 573.6% $694,062 $263,501 $957,563|
31 CONSTRUCTION MANAGEMENT $41,014  $15,585 38.0% $56,599 | 0.0% $41,014 $15,585 $56,599 $0| $56,599 590.4% $283,173 $107,606 $390,778]
PROJECT COST TOTALS:|| $842,429 $318,149 37.8% $1,160,578 $842,429 $318,149  $1,160,578 $0 $1,160,578 342.0% $3,719,228 $1,410,301 $5,129,529
Digitally signed by
REGNER.MARTIN.B.1367377794 REGNERMARTIN.B.1367377794 )
Date: 202107.23 13:36:57 0500 CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
BURKS- Digtalysnedby s PERIODIC NOURISHMENTS:
.KELLY.A.1231450927
COPESKELLY.A1231450927  pate: 202107.260959:20 0500 PROJECT MANAGER, Kelly Burks-Copes, Ph.D.
Digitally signed by .
NELSON.TIMOTHY.J.123 NELSON TIMOTHY..1230372922 ) TOTAL PERIODIC PROJECT FIRST COST: $1,160,578
0372922 Date: 2021.07.26 10:11:31 0500 CHIEF, REAL ESTATE, Timothy Nelson
TOTAL PERIODIC PROJECT COST (FULLY FUNDED): $5,129,529

CHIEF, PLANNING, Biran Harper

CHIEF, ENGINEERING, Willie Joe Honza, P.E.

CHIEF, OPERATIONS, Chris C. Frabota

CHIEF, CONSTRUCTION, Ralph E. Steiner, P.E., PMP

CHIEF, CONTRACTING, Jeffrey Neill

CHIEF, PMG, Nicholas Laskowski , P.G., PWS

CHIEF, DPM, Byron D. Williams, P.E.
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT:  Galveston District PREPARED: 3/29/2021
LOCATION: Texas Gulf Coast POC: CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in report; None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C°§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20
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) % (3K) (3K) (3K) Date % (3K) (3K) (3K)
A B c D E F G H 1 J P L M N o
Bolivar - PERIODIC NOURISHMENTS
17 BEACH REPLENISHMENT - YEAR 2048 $58,759  $22,329  38.0% $81,088 0.0% $58,759 $22,329 $81,088 2049Q1 122.5% $130,767 $49,692 $180,459
17 BEACH REPLENISHMENT - YEAR 2054 $58,759  $22,329  38.0% $81,088 0.0% $58,759 $22,329 $81,088 2055Q1 164.2% $155,236 $58,990 $214,225|
17 BEACH REPLENISHMENT - YEAR 2060 $58,759  $22,329  38.0% $81,088 0.0% $58,759 $22,329 $81,088 2061Q1 213.6% $184,282 $70,027 $254,310)
17 BEACH REPLENISHMENT - YEAR 2066 $58,759  $22,329  38.0% $81,088 0.0% $58,759 $22,329 $81,088 2067Q1 272.3% $218,764 $83,130 $301,894
17 BEACH REPLENISHMENT - YEAR 2072 $58,759  $22,329  38.0% $81,088 0.0% $58,759 $22,329 $81,088 2073Q1 342.0% $259,698 $98,685 $358,383|
17 BEACH REPLENISHMENT - YEAR 2078 $58,759  $22,329  38.0% $81,088 0.0% $58,759 $22,329 $81,088 2079Q1 424.7% $308,291 $117,150 $425,441]
17 BEACH REPLENISHMENT - YEAR 2084 $72,697  $27,625 38.0% $100,321 0.0% $72,697 $27,625 $100,321 2085Q1 522.8% $452,784 $172,058 $624,842
CONSTRUCTION ESTIMATE TOTALS:|| $425,252 $161,596 38.0% $586,848 $425,252 $161,596 $586,848 $1,709,822 $649,732 $2,359,554]
01 LANDS AND DAMAGES $0 $0  25.0% $0f 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
PED - YEAR 2048 $8,814 $3,349  38.0% $12,163 0.0% $8,814 $3,349 $12,163 2048Q3 188.9% $25,464 $9,676 $35,141
PED - YEAR 2054 $8,814 $3,349 38.0% $12,163 0.0% $8,814 $3,349 $12,163 2054Q3 267.7% $32,407 $12,315 $44,721
PED - YEAR 2060 $8,814 $3,349  38.0% $12,163 0.0% $8,814 $3,349 $12,163 2060Q3 367.9% $41,242 $15,672 $56,914
PED - YEAR 2066 $8,814 $3,349 38.0% $12,163 0.0% $8,814 $3,349 $12,163 2066Q3 495.5% $52,486 $19,945 $72,431
PED - YEAR 2072 $8,814 $3,349  38.0% $12,163 0.0% $8,814 $3,349 $12,163 2072Q3 657.8% $66,796 $25,382 $92,178
PED - YEAR 2078 $8,814 $3,349 38.0% $12,163 0.0% $8,814 $3,349 $12,163 2078Q3 864.5% $85,006 $32,302 $117,309
PED - YEAR 2084 $10,904 $4,144  38.0% $15,048 0.0% $10,904 $4,144 $15,048 2084Q3 1127.4% $133,843 $50,860 $184,703|
31 CONSTRUCTION MANAGEMENT
Construction Management - YEAR 2048 $3,526 $1,340 38.0% $4,865 0.0% $3,526 $1,340 $4,865 2049Q1 194.8% $10,392 $3,949 $14,341
Construction Management - YEAR 2054 $3,526 $1,340  38.0% $4,865 0.0% $3,526 $1,340 $4,865 2055Q1 275.1% $13,226 $5,026 $18,251
Construction Management - YEAR 2060 $3,526 $1,340 38.0% $4,865 0.0% $3,526 $1,340 $4,865 2061Q1 377.4% $16,832 $6,396 $23,227
Construction Management - YEAR 2066 $3,526 $1,340  38.0% $4,865 0.0% $3,526 $1,340 $4,865 2067Q1 507.6% $21,420 $8,140 $29,560
Construction Management - YEAR 2072 $3,526 $1,340 38.0% $4,865 0.0% $3,526 $1,340 $4,865 2073Q1 673.2% $27,260 $10,359 $37,619
Construction Management - YEAR 2078 $3,526 $1,340  38.0% $4,865 0.0% $3,526 $1,340 $4,865 2079Q1 884.0% $34,693 $13,183 $47,876
Construction Management - YEAR 2084 $4,362 $1,657 38.0% $6,019 0.0% $4,362 $1,657 $6,019 2085Q1 1152.3% $54,623 $20,757 $75,380
CONTRACT COST TOTALS: $514,555  $195,531 $710,086 $514,555 $195,531 $710,086 $2,325,511 $883,694 $3,209,206
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT:  Galveston District PREPARED: 3/29/2021
LOCATION: Texas Gulf Coast POC: CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in report; None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C°§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) % (3K) (3K) (3K) Date % (3K) (3K) (3K)
A B c D E F G H 1 J P L M N o
West Galveston - PERIODIC NOURISHMENTS
17 BEACH REPLENISHMENT - YEAR 2049 $36,969  $14,048 38.0% $51,017 0.0% $36,969 $14,048 $51,017 2050Q1 129.0% $84,660 $32,171 $116,831]
17 BEACH REPLENISHMENT - YEAR 2056 $36,969  $14,048 38.0% $51,017 0.0% $36,969 $14,048 $51,017 2057Q1 179.7% $103,415 $39,298 $142,713]
17 BEACH REPLENISHMENT - YEAR 2063 $36,969  $14,048 38.0% $51,017 0.0% $36,969 $14,048 $51,017 2064Q1 241.7% $126,326 $48,004 $174,330
17 BEACH REPLENISHMENT - YEAR 2070 $36,969  $14,048 38.0% $51,017 0.0% $36,969 $14,048 $51,017 2071Q2 320.5% $155,443 $59,069 $214,512]
17 BEACH REPLENISHMENT - YEAR 2077 $36,969  $14,048 38.0% $51,017 0.0% $36,969 $14,048 $51,017 2078Q2 413.6% $189,880 $72,155 $262,035]
17 BEACH REPLENISHMENT - YEAR 2084 $41,610  $15812 38.0% $57,422 0.0% $41,610 $15,812 $57,422 2085Q2 527.4% $261,062 $99,204 $360,266)
CONSTRUCTION ESTIMATE TOTALS:| $226,455  $86,053 38.0% $312,509 $226,455 $86,053 $312,509 $920,787 $349,899 $1,270,687|
01 LANDS AND DAMAGES $0 $0 25.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0
30 PLANNING, ENGINEERING & DESIGN
PED - YEAR 2049 $5,545 $2,107 38.0% $7,653 0.0% $5,545 $2,107 $7,653 2049Q3 200.8% $16,678 $6,338 $23,016
PED - YEAR 2056 $5,545 $2,107  38.0% $7,653 0.0% $5,545 $2,107 $7,653 2056Q3 298.4% $22,095 $8,396 $30,491
PED - YEAR 2063 $5,545 $2,107 38.0% $7,653 0.0% $5,545 $2,107 $7,653 2063Q3 427.9% $29,272 $11,123 $40,396
PED - YEAR 2070 $5,545 $2,107  38.0% $7,653 0.0% $5,545 $2,107 $7,653 2070Q3 599.3% $38,780 $14,736 $53,517
PED - YEAR 2077 $5,545 $2,107 38.0% $7,653 0.0% $5,5645 $2,107 $7,653 2077Q3 826.5% $51,376 $19,523 $70,900
PED - YEAR 2084 $6,241 $2,372  38.0% $8,613 0.0% $6,241 $2,372 $8,613 2084Q3 1127.4% $76,608 $29,111 $105,719
31 CONSTRUCTION MANAGEMENT
Construction Management - YEAR 2049 $2,218 $843  38.0% $3,061 0.0% $2,218 $843 $3,061 2050Q1 206.9% $6,807 $2,586 $9,393
Construction Management - YEAR 2056 $2,218 $843  38.0% $3,061 0.0% $2,218 $843 $3,061 2057Q1 306.5% $9,017 $3,427 $12,444
Construction Management - YEAR 2063 $2,218 $843  38.0% $3,061 0.0% $2,218 $843 $3,061 2064Q1 438.6% $11,946 $4,540 $16,486
Construction Management - YEAR 2070 $2,218 $843  38.0% $3,061 0.0% $2,218 $843 $3,061 2071Q2 620.6% $15,984 $6,074 $22,058
Construction Management - YEAR 2077 $2,218 $843  38.0% $3,061 0.0% $2,218 $843 $3,061 2078Q2 854.7% $21,176 $8,047 $29,223
Construction Management - YEAR 2084 $2,497 $949  38.0% $3,445 0.0% $2,497 $949 $3,445 2085Q2 1164.8% $31,576 $11,999 $43,575
CONTRACT COST TOTALS: $274,011  $104,124 $378,135 $274,011 $104,124 $378,135 $1,252,105 $475,800 $1,727,904
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**** CONTRACT COST SUMMARY ****
PROJECT: Coastal Texas Protection and Restoration Feasibility Study DISTRICT:  Galveston District PREPARED: 3/29/2021
LOCATION: Texas Gulf Coast POC: CHIEF, COST ENGINEERING, Martin Regner, P.E., C.C.E.
This Estimate reflects the scope and schedule in report; None
Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST C°§T TOTAL PROJECT COST (FULLY FUNDED)
(Constant Dollar Basis)
Estimate Prepared: 8-Dec-20 Program Year (Budget EC): 2021
Effective Price Level: 1-Oct-20 Effective Price Level Date: 1 OCT 20 FULLY FUNDED PROJECT ESTIMATE
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point  INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description ($K) ($K) (%) ($K) % (3K) (3K) (3K) Date % (3K) (3K) (3K)
A B c D E F G H 1 J P L M N o
Lower Texas Coast SPI - PERIODIC RENOURISHMENTS
17 BEACH REPLENISHMENT - YEAR 2034 $6,372 $2,421  38.0% $8,793 0.0% $6,372 $2,421 $8,793 2034Q3 47.1% $9,371 $3,561 $12,932
17 BEACH REPLENISHMENT - YEAR 2044 $6,372 $2,421  38.0% $8,793 0.0% $6,372 $2,421 $8,793 2044Q3 95.7% $12,472 $4,739 $17,211
17 BEACH REPLENISHMENT - YEAR 2054 $6,372 $2,421  38.0% $8,793 0.0% $6,372 $2,421 $8,793 2054Q3 160.5% $16,599 $6,308 $22,907
17 BEACH REPLENISHMENT - YEAR 2064 $6,372 $2,421  38.0% $8,793 0.0% $6,372 $2,421 $8,793 2064Q3 246.7% $22,092 $8,395 $30,488
17 BEACH REPLENISHMENT - YEAR 2074 $6,372 $2,421  38.0% $8,793 0.0% $6,372 $2,421 $8,793 2074Q3 361.5% $29,403 $11,173 $40,577
18 CULTURAL RESOURCE PRESERVATION - YEAR 2034 $132 $50 38.0% $182 0.0% $132 $50 $182 2034Q3 47.1% $194 $74 $268
CONSTRUCTION ESTIMATE TOTALS: $31,992  $12,157 38.0% $44,148 $31,992 $12,157 $44,148 $90,132 $34,250 $124,383|
01 LANDS AND DAMAGES - YEAR 2034 $14,662 $3,666  25.0% $18,328 0.0% $14,662 $3,666 $18,328 2034Q1 44.9% $21,252 $5,313 $26,565
30 PLANNING, ENGINEERING & DESIGN
PED - YEAR 2034 $956 $363  38.0% $1,319 0.0% $956 $363 $1,319 2034Q1 62.3% $1,652 $590 $2,141
PED - YEAR 2044 $956 $363  38.0% $1,319 0.0% $956 $363 $1,319 2044Q1 141.1% $2,305 $876 $3,180]
PED - YEAR 2054 $956 $363  38.0% $1,319 0.0% $956 $363 $1,319 2054Q1 260.4% $3,444 $1,309 $4,753
PED - YEAR 2064 $956 $363  38.0% $1,319 0.0% $956 $363 $1,319 2064Q1 438.6% $5,148 $1,956 $7,104]
PED - YEAR 2074 $956 $363  38.0% $1,319 0.0% $956 $363 $1,319 2074Q1 704.9% $7,693 $2,923 $10,617
In-house Real Estate - YEAR 2034 $518 $130 25.0% $648 0.0% $518 $130 $648 2034Q1 260.4% $1,867 $467 $2,333
31 CONSTRUCTION MANAGEMENT
Construction Management - YEAR 2034 $382 $145  38.0% $528 0.0% $382 $145 $528 2034Q3 65.5% $633 $240 $873
Construction Management - YEAR 2044 $382 $145 38.0% $528 0.0% $382 $145 $528 2044Q3 146.0% $941 $357 $1,298]
Construction Management - YEAR 2054 $382 $145  38.0% $528 0.0% $382 $145 $528 2054Q3 267.7% $1,406 $534 $1,940
Construction Management - YEAR 2064 $382 $145 38.0% $528 0.0% $382 $145 $528 2064Q3 449.5% $2,101 $798 $2,899
Construction Management - YEAR 2074 $382 $145  38.0% $528 0.0% $382 $145 $528 2074Q3 721.3% $3,140 $1,193 $4,333
CONTRACT COST TOTALS: $53,863  $18,494 $72,357 $53,863 $18,494 $72,357 $141,612 $50,807 $192,419
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