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B. COST ESTIMATES 
 

B.1 GENERAL INFORMATION 
Corps of Engineers cost estimates for planning purposes are prepared in accordance with the following 
guidance: 
• Engineer Regulation (ER) 1110-1-1300, Cost Engineering Policy and General Requirements, 26 March 

1993 
• ER 1110-2-1302, Civil Works Cost Engineering, 30 June 2016 
• ER 1110-2-1150, Engineering and Design for Civil Works Projects, 31 August 1999 
• ER 1105-2-100, Planning Guidance Notebook, 22 April 2000, as amended 
• Engineer Manual (EM) 1110-2-1304 (Tables Revised 30 September 2018), Civil Works Construction 

Cost Index System, 30 September 2018 
• CECW-CP Memorandum for Distribution, Subject: Initiatives to Improve the Accuracy of Total 

Project Costs in Civil Works Feasibility Studies Requiring Congressional Authorization, 19 September 
2007 

• CECW-CE Memorandum for Distribution, Subject: Application of Cost Risk Analysis Methods to 
Develop Contingencies for Civil Works Total Project Costs, 3 July 2007 

• Cost and Schedule Risk Analysis Process, March 2008 
 
The goal of the Planning Level cost estimate for the Lake Okeechobee Watershed Restoration Project 
(LOWRP) study is to present a Total Project Cost (Construction and Non-construction cost) for the selected 
plan, in today’s dollars, for project justification/authorization. Additionally, the total project cost summary 
sheet calculates a fully funded estimate (escalated for inflation through project completion) for budgeting 
purposes.  The intent of these costing efforts is to produce a final product (cost estimate) that is reliable 
and accurate and that supports the definition of the Government’s and the non-Federal sponsor’s 
obligations. This estimate was prepared with the project at the primary level and the Civil Works 
Breakdown Structure (CWBS) features code at the secondary Level and is supported by labor, equipment, 
and materials for the majority of the cost items, however a few cost items are priced based on parametric 
tools with Historical data.  A risk analysis was prepared that addresses uncertainties in the project and 
sets contingencies for selected plan cost items.  A discussion of the risk analysis is included at the end of 
this appendix.  

B.1.2 PLAN FORMULATION COST ESTIMATES 
 
The plan formulation is described in the Main Report.  The final alternatives considered for the reservoirs 
are:  

• Alternative 1Bshlw: This alternative includes K-05 combined with the 80 ASR Wells. 
• Alternative 1B WAF: This alternative includes K-05 wetland attenuation feature with the 80 ASR 

Wells. 
• Alternative 2CR: This alternative includes K-42 Revised with the 65 ASR Wells. 
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The Wetland Restoration plan formulation includes: 
• Alternative 1: Kissimmee River North 
• Alternative 2.1: Kissimmee River Center SOW #1 
• Alternative 2.2: Kissimmee River Center SOW #2  
• Alternative 3.1: Kissimmee River South SOW #1 
• Alternative 3.2: Kissimmee River South SOW #2 
• Alternative 4: Paradise Run 
• Alternative 5: IP-10 
• Alternative 6: LO-W 

B.1.2.1 Reservoir Project Description 
 
• Alternative 1Bshlw: This alternative includes shallow storage feature on K-05. The major features 

include 25.22 miles of a 16.50 feet high perimeter embankment with a perimeter canal, cutoff wall, 
and a perimeter toe road. There are 5.6 miles of internal embankment, two double culverts with 
gates, two emergency spillways, two seepage pump systems, and one inflow pump station. In 
addition, this alternative will include the 80 ASR Wells.  

 
• Alternative 1BW: This alternative includes a wetland attenuation feature on K-05. The major features 

include 26.24 miles of a 15.50 feet high perimeter embankment with a perimeter canal, and a 
perimeter toe road. There are 3.10 miles of internal embankment, two double culverts with gates, 
two emergency spillways, two seepage pump systems, and one inflow pump station. In addition, this 
alternative will include the 80 ASR Wells. The Wetland Restoration was evaluated independent from 
the reservoir. 

 
• Alternative 2Cr: This alternative includes a Reservoir on K-42. The major features include 21.16 miles 

of a 27.5 feet high perimeter embankment with perimeter canal, cutoff wall, and perimeter toe road. 
There are 5 miles of internal embankment, two double culverts with gates, two emergency spillways, 
two seepage pump systems, and two inflow pump stations. In addition, this alternative includes the 
65 ASR Wells. 

 

B.1.2.2 Wetland Restoration Descriptions 
 
• Alternative 2.2 – Kissimmee River Center SOW #2: The scope of work for this alternative includes: 

The creation of a new river to imitate historical water flow and to divert water into the new river from 
C-38 with a submerged weir. The length was initially assumed to be 16,939 LF but was later changed 
to 21,500 LF.  

 
• Alternative 4 – Paradise Run: The scope of work for this alternative includes: an initial assumption of 

the construction of a new Pump Station (150 CFS), the creation of a new channel (73,500 LF), the 
construction of an overflow/step weir, and the construction of a new culvert through Herbert Hoover 
Dike to connect the new channel to C-38. 
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B.1.3 Project Scope for Recommended Plan 

The Recommended Plan consists of four major features: WAF, ASR wells (55 watershed ASR wells, 25 
wetland attenuation ASR wells), and Kissimmee River-Center Wetland, and the Paradise Run Wetland 
restoration sites.  The project will improve the quantity, timing and distribution of water entering Lake 
Okeechobee, provide for better management of lake water levels, reduce flows to the Caloosahatchee 
and St. Lucie estuaries (collectively referred to as the Northern Estuaries), improve system-wide 
operational flexibility, and will restore portions of the historic Kissimmee River channel and floodplain.  

The WAF is located within the Indian Prairie sub-watershed west of the C-38 canal, north of SR 78, east of 
the Seminole Tribe of Florida Brighton Reservation, and south of the C-41A canal. The flow-through WAF 
is primarily used for surface water storage to attenuate peak flows into Lake Okeechobee from the 
Kissimmee River Basin. The secondary purpose is to provide for emergent wetland habitat. Wetland 
attenuation ASR wells will rehydrate habitat during dry times to ensure that wetland conditions are 
maintained within the WAF footprint. The WAF footprint, including the embankments, seepage canal, and 
other perimeter features, is approximately 13,600 acres with a storage capacity of approximately 46,000 
ac-ft. The WAF includes a pump station located downstream of the existing S-84 structure on the C-41A 
canal serves as the water source for the proposed WAF. The pump draws water from the downstream 
area that is part of Lake Okeechobee 

Eighty 5-MGD ASR wells are proposed in clusters in various locations throughout the watershed and co-
located with the WAF. The wells clusters will include a combination of ASR wells that will utilize either the 
UFA or the APPZ for storage and recovery. 

The Kissimmee River–Center site is approximately 1,200 acres and is located on the west bank of the C-
38 canal about halfway between S-65D and S-65E. A submerged weir will be placed in the C-38 canal at 
the north end of the site to divert water to the west into a created river channel mimicking the historic 
Kissimmee River. About 21,500 feet of channel excavation will be performed to create riverine habitat 
and new floodplain wetlands.  The S‐735 Pump Station serves as the intake pump for the Kissimmee River 
– Center Wetland. S‐734 is located at the northern end of the wetland on the C‐38 Canal downstream of 
the S‐65D Spillway. Two electric 50 cfs pumps draw water from C‐38 Canal to maintain a surface elevation 
of approximately 25.0 feet (NAVD88) within the wetland. Pump intakes are enclosed in reinforced 
concrete bays with a wall between the intakes. A trash rack in each bay prevents debris from blocking the 
intake pumps. A concrete superstructure houses the pumps above the intake bays with separate rooms 
for electrical equipment and backup generator. A service bridge above the intake bays allows for vehicle 
access across the pump station and access to the trash racks. 

The Paradise Run site is approximately 3,600 acres containing historic Kissimmee River channel and 
floodplain. The site is located downstream of S-65E on the west bank of the C-38 canal, between the C-
41A canal and the Buckhead Ridge community. The major features include a pump station on the C-41A 
canal downstream of S-84 serves as the water source to restore natural flow to the river and hydroperiod 
to the floodplain wetlands. The pump station will draw water into the historic Kissimmee River channel 
running through the Paradise Run site. About 24,500 linear feet of channel excavation will be performed 
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as opposed to the initial assumption of 73,500 linear feet. An overflow weir will be placed between the 
north and south sections of Paradise Run to control the flow and to connect both sides through the L-59 
berms. The flow will release back into the C-38 canal by way of a culvert through the HHD on the southeast 
corner of the site. Additionally, the pump station size assumption has been changed from 150 cfs to 200 
cfs. The S‐721 Pump Station is the intake pump station for the Paradise Run Wetland feature and is located 
near the S‐720 Pump Station on the northern limits of the Paradise Run Wetlands. Water is drawn from 
the C‐41A Canal downstream of the S‐84 spillway. The pump station has two electric 100 cfs pumps 
housed in a reinforced concrete building with a backup generator. Pump intakes are enclosed in reinforced 
concrete bays with a wall between the intakes. Trash rakes mounted in the intake bays keep debris away 
from the pump intakes. A 16 foot wide service bridge spans the intake bays to allow vehicle traffic across 
the pump station. 

B.1.4 Estimating Methodology  

The MCACES/MII cost estimate for the Selected Plan is based on the pre-final Engineering Appendix and 
Annex C-1 (Plans) provided.  The estimate is formatted in the CWWBS.  

The estimate include both construction and non-construction costs. The construction costs fall under 
the following feature codes: 
 

• 02 Relocations 
• 03 Reservoirs 
• 09 Channel and Canals 
• 11 Levees and Floodwalls 
• 13 Pumping Plant 
• 14 Recreation Facilities 
• 15 Flood Control and Diversion Structures 
• 19 Building, Grounds & Utilities 
 

The non-construction costs fall under the following feature codes: 
• 01 Lands and Damages 
• 30 Planning, Engineering, and Design  
• 31 Construction Management  

 
Direct Cost.  The direct cost for project elements identified in the plans and Scope of Work were 
developed in the MCACES/MII estimate using labor, equipment, and materials for the majority of the 
cost items. However, some cost items are priced using parametric tools based on Historical data.   The 
database line item productivities have been used where possible with productivity adjustments made as 
necessary.  Where required, new crews have been created using the appropriate number of equipment, 
size of equipment, and labor trades to fit the work activity. 
 
The estimate assumes the prime contractor shall be a heavy civil contractor and will self-perform 
embankment placement, excavation, foundation drain installation for embankment and canal work.  
Dewatering and seeding & Sodding and general construction work will be subcontracted. 
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The estimates assumes the prime contractor shall be a general contractor and will self-perform 
structural concrete and site preparation.  The mechanical and electrical work will be subcontracted. 
 
Crew productivity were adjusted as necessary for efficiency factor / weather delays. In addition, a 7% 
material sales tax and a 25% overtime markups have been included in the estimate. 
 
The following prime contractor’s markups were applied to the direct and sub-contractor’s costs: 
 

• Job Office Overhead - 15.0% Prime contractor; 8.0% Sub-contractor 
• Home Office Overhead -  10.0% Prime contractor, 15.0% Sub-contractor 
• Profit - 9.37% Prime contractor & Sub-contractor 
• Performance Bond: 1.59% Table B 

 
The risk analysis performed resulted in a 28% schedule contingency and 31% cost contingency.  Additional 
information follows on the risk analysis.  Major risk factors are shown in the sensitivity analyses. A Cost 
and Schedule Risk Analysis was conducted according to the procedures outlined in the following 
documents and sources: 
 

• Cost and Schedule Risk Analysis Process guidance prepared by the USACE Cost Engineering MCX. 
• Engineer Regulation (ER) 1110-2-1302 CIVIL WORKS COST ENGINEERING, dated 30 June 2016. 

 
Operations and Maintenance (O&M) cost for each of the project’s features were considered for the 
Economic Analysis; O&M costs were omitted from the cost estimates but included in the Economic 
Analysis.  Refer to the Main Report for additional details. 
 
Non-construction costs include Real Estate, Planning, Engineering and Design (PED), and Construction 
Management (Supervision and Administration, S&A).  All real estate costs were provided by Real Estate 
Division. The cost include relocation assistance, land acquisition, and administrative cost. 
 
Planning, Engineering and Design cost were calculated based upon a percentage of 15.7%. 
 
Construction Management cost were calculated based upon a percentage of 10.0% 
 
B.1.5 Project Schedule 

The project schedule was prepared by the Engineering Division in collaboration with Project 
Management. The construction duration and sequence were established based on Historical Data.  The 
construction schedule will be changed as the design of the project proceeds into plans and specifications 
phase.  Once the contract is award, the contractor will provide a construction schedule that may be 
different from this draft schedule based on Historical data.  The project schedule is provided below. 
 
B.1.6 Total Project Cost Summary 

The Total Project Cost Summary (TPCS) includes escalation through project completion.  The MCACES/MII 
estimate is priced in today’s dollars and does not contain escalation to midpoint of construction since this 
is incorporated in the TPCS. 
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The cost estimate for the Selected Plan is prepared with an identified price level date.  Inflation factors 
are used to adjust the pricing to the project schedule.  This estimate is known as the Fully Funded Cost 
Estimate of Total Project Cost Summary.  It includes all Federal and non-Federal cost: Lands, Easements, 
Rights of Way and Relocations; construction features; Preconstruction Engineering and Design; 
Construction Management; Contingency; and Inflation. 

B.2 SCHEDULE DEVELOPMENT 
 
The project schedule include the construction and non-construction activities.  The construction 
duration for the nine contracts was developed using historical data and duration extracted from the 
MCACES/MII estimate.  The contracts sequence was developed by analyzing the project features, 
benefits, and possible funding stream. 
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B.2.1 Schedule 
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B.3 RISK AND UNCERTAINITY ANALYSIS 
 

B.3.1 Risk Analysis Methods 
 
The risk analysis process for this study followed the USACE Headquarters requirements as well as 
the guidance provided by the Cost Engineering Directory of Expertise for Civil Works (Cost 
Engineering DX). The risk analysis process reflected within this report uses probabilistic cost and 
schedule risk analysis methods within the framework of the Oracle Crystal Ball software 
application. First, members of the PDT met to identify risk items, in both the construction cost 
estimate and the construction schedule. Then, the Risk Register was completed. After that, the Risk 
Model was customized using commercially available 'Crystal Ball' software. The most likely 'high,' 
and 'low' values were assigned to estimate items using the software's 'Assumption' function and 
the triangular distribution. 'Forecasts' were then defined and the model was run. 
 
After the model was run the results were extracted from the sensitivity chart, the forecast chart 
and the percentiles table for major items. The percentiles were then used to determine the 
contingency at the 80% confidence level. The appropriate contingency was then applied to the 
MCACES/MII estimate for the Selected Plan, producing the 'After Risk Analysis' cost estimate 
contained herein. Upon completion of this estimate the Total Project Cost Summary was prepared. 
 

B.3.2 Risk Analysis Results 
 
Results of the risk analysis are shown below. First, the risk register is presented, then results are 
given for the construction costs and the schedule. For each major item studied, the results include 
a sensitivity chart, a percentile table including the most likely cost and contingencies. Finally, a 
table is shown providing contingencies.
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B.3.2.1 Risk Register 
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   Organizational and Project Management Risks (PM)             

PM1 PED Labor Availability 

The project requires a significant design team and 
any delays end up compounding the work with design 
and re-design efforts on other phases/projects which 
could result in design delay. 

Jacksonville has adequate manpower to handle this project. This PED starts 
after the current list of projects will be completed. No impact expected. 
 
Unplanned work could pull PED labor away. Solutions include sharing work with 
other districts and A/Es. 

Unlikely Negligible Low Possible Marginal Low 

PM2 Vertical Chain Approval 
and Review 

Future milestone decisions must be presented 
through either the Executive Leadership Board, RMC, 
DSOG and/or HQ depending on the scope and cost of 
the proposed revision. 

This reviews and approvals will be required. Based on the long term schedule 
these shorter delays will not have an impact on the project schedule. 
 
Project schedule description in Risk ES6. 

Very 
Likely Negligible Low Very 

Likely Negligible Low 

PM3 Current Feasibility 
Study Funding 

Finalizing project deliverables may be constrained 
due to insufficient funding requests, potentially 
impacting completion of the feasibility report.  

Non-issue. Adequate funding in place. Unlikely Negligible Low Unlikely Negligible Low 

PM4 Project Execution 

There is the potential SAJ could have multiple large 
projects concurrently in construction, resulting in 
potential schedule delays due to the districts inability 
to execute several hundred million in work yearly. 

There is potential for design impact. If necessary, there will be time for AE 
product review. 
 
Any challenges to the data collection and reports would delay the PED design. 
 
Yearly funding discussion in Risk PM5. 

Unlikely Negligible Low Possible Marginal Low 

PM5 Sponsor Funding What is likelihood of sponsor funding issues? 

Sponsor is State funded. 
 
Similar to Risk EX5. 
 
Cost share for this project is 50/50. More likely USACE would experience funding 
issues than the sponsor. 

Possible Marginal Low Possible Marginal Low 

PM6 Federal Funding  What is likelihood of Federal funding issues? 

Federal funding could result in schedule risk - not certain if all of funding will be 
received at one time. Congressional budget uncertainty and lateness could result 
in several 6 month funding delays over the length of this project. 
 
No O&M funding is considered for this project. 
 
No cost impacts are anticipated. If there is a schedule delay this will be modeled in 
the Cost from Schedule. If the project is delayed one or more years then escalation 
will be applied appropriately to cover this increase. 

Very 
Likely Negligible Low Very 

Likely Marginal Medium 
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Contract Acquisition Risks (CA)               

CA1 Bid Protest Protests on contracts of this magnitude are always 
a possibility. 

Typical protest here in SAJ could result in a 6 month delay. Typical to get a 
protest or two every year, with ~100 actions this is <2% probability. Unlikely Negligible Low Possible Marginal Low 

CA2 Extended Duration If the project duration must be extended for various 
reasons 

There is already a large float in the schedule and any additional time added to 
the schedule would only impact the schedule via escalation. Unlikely Negligible Low Unlikely Negligible Low 

CA3 Contract Acquisition 
Strategy Design bid build, assume several contracts  The current strategy is design, bid, build and is represented in the baseline cost 

estimate. Unlikely to do design-build. Small business for 15% of project is likely. 
Very 
Likely Marginal Medium Unlikely Negligible Low 

CA4 Market Conditions and 
Bidding Climate Good pool of construction contractors No impact expected. Large enough project that will attract many qualified 

contractors. Unlikely Negligible Low Unlikely Negligible Low 

CA5 8(a) and Small 
Business 

The size of and complexity of the relocations 
contractors lends them to Small Business contracts. 

See Risk CA3. SBA small business in estimate already, no additional impact 
anticipated. Unlikely Negligible Low Unlikely Negligible Low 

CA6 Multiple Contracts Additional contract(s) could lead to additional 
mob/demob costs. 

In the estimate, mob/demob already captured for each feature. There is a 
possible cost impact for the WAF due to additional contracts divisions. Likely Marginal Medium Unlikely Negligible Low 

 General Technical Risks (TR)               

TR1 Limited Geotechnical 
Data for Levees 

Side slopes, levee configuration design 
considerations can differ depending on the local 
geotechnical data 

Borrow sites all within 1.5 mile radius. Material is coming from excavated canals 
and the balance is coming from borrow sites. The filter and bentonite wall is 
imported material and accounted for already. 
 
80% assumed suitable for reuse, 3M cy of borrow. 
 
Could also be a hard layer in excavating the canal, but not likely, that would impact 
production rates and haul lengths. 
 
Possible credit for embankment for value engineering for wave run-up, could 
change the height of the levee. 

Possible Moderate Medium Possible Negligible Low 

TR2 Limited Geotechnical 
Data for Foundations 

Foundation configuration design considerations can 
differ depending on the local geotechnical data 

Estimate already includes this risk. Levee lengths were not deducted for these 
features. 
 
May need to preload the location of structures to prevent settling. 

Likely Marginal Medium Unlikely Negligible Low 

TR3 Soil HTRW Contaminated soil  

Phase I and field investigation completed.  Assumption Phase II is not needed.  
Going to landfill for disposal site- highly contaminated material capability would 
need to go to Sawyer Landfill- an additional 25 miles of trucking plus disposal 
costs. Need a contingency plan how this will be handled if contaminated material is 
found during exploration or construction. Assume 1% contaminated ~2.5k cy @ 
$150/cy = $375k risk which is negligible.Potential cattle-dipping (arsenic used to 
remove parasites on cows) in unlined pits on site.Copper put in soil in tomato fields 
would also require remediation between Paradise Run and WAF. 

Unlikely Negligible Low Unlikely Negligible Low 
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TR4 Water Diversion Diversion of water during construction 

Variable during season. Dewatering accounted for each individual structure and for 
diversion channel: $8M for reservoir, $9M for WAF and additional for each 
additional feature.  Pumping action needed to keep site dry during construction.  
 
Unknown locations for release location. Could just flood the interior of the 
reservoir. 

Possible Marginal Low Unlikely Negligible Low 

TR5 
Slope Protection and 
Water Seepage During 
Construction 

Slope protection and water seepage under the newly 
constructed levees before the soil cement has been 
installed 

Slope protection and temporary seepage barrier may need to be constructed. 
Assume $20M. Soil cement that is the final protection, not installed during 
construction. 
 
The areas for levee construction are not currently flooded or underwater. What is 
the source of this seepage? 

Likely Marginal Medium Unlikely Negligible Low 

TR6 Aquifer Storage and 
Recovery (ASR) Design Possible design change of the ASR 

Conservatively design and estimate for the cost per pair of wells. Assuming 80 
ASR wells currently. Good information at some of the locations, missing at others. 
May need to add additional wells. $7M per pair of wells, 10% more wells may be 
needed, $28M impact. Additional wells would be within existing state-owned lands. 
 
Possible credit if fewer wells are needed. Same 10%. 
 
Note that well-head sites still need to be designed. 

Possible Moderate Medium Unlikely Negligible Low 

TR7 Restoration Plantings Additional plantings included for restoration Not part of the design, not anticipated because this is a wetland. Plantings 
associated with canal construction impact is below $5M which is negligible. Unlikely Negligible Low Unlikely Negligible Low 

TR8 Reservoir Control 
Structures 

Structure sizes may change based on further design 
refinements (eg. Climate Change considerations) 

Structure data has been provided for the project, considered to be a conservative 
design and the largest that is anticipated. Sizes have been increased on many 
structures since the Alternative phase. $96M of construction.Potential cost could 
vary, unlikely credit or increase, 5% is negligible. 

Possible Negligible Low Unlikely Negligible Low 

TR9 Utilities Relocations and New Utilities 

Rural area, power is unknown. May need to increase power sources in the area to 
run control structures and ASR wells, or may require diesel control structures. 
 
Three phase power is available, but not necessarily high amperage. Would require 
miles of power lines. Use $2M/mile for high voltage lines as a starting point. 
 
FP&L is usually undersized in rural areas. Schedule impact is coordination time 
with the utility. 

Very 
Likely Significant High Very 

Likely Moderate High 

TR10 Floodwalls Long term seepage under structures  
Seepage canal and low height of levee control seepage in current design. 
Bentonite cutoff wall is not included, but could be required based on geotech data. 
Cutoff wall may also be required in some areas and not others. 

Possible Moderate Medium Unlikely Negligible Low 

Lands and Damages (LD)               
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LD1 Acquisition Timeline - 
Condemnation 

Some parcels will require condemnation actions 
which may extend the acquisition timeline or require 
revised construction/contract acquisition sequencing 
to mitigate. 

Lands purchased by the sponsor using HUD funds- completed or in process, 
and are not part of cost share.  Captured in FWOP condition.  15% contingency is 
included in the current estimate of $400k for admin costs. Risk of condemnation 
impact over 15 months is low. 

Unlikely Negligible Low Unlikely Negligible Low 

LD2 Project Footprint More likely to shrink the footprint 

Paradise Run footprint could be reduced, see EX-1. Potential credit of $4k per 
acre, about 200 acres. 
 
Project expansion is very unlikely, this is a conservatively designed project. 

Possible Negligible Low Unlikely Negligible Low 

Regulatory Environmental Risks  (RG)               

RG1 Cultural Sites There are multiple known sites that plans are 
currently working around. 

Cultural sites are prevalent in the work area and may be discovered as design 
work and site investigations proceed.  Some areas are mapped, others are not. 
High likelyhood on private lands. Newly discovered sites may restrict some of the 
assumed haul routes and staging areas.Could be potential credit if an area is 
avoided. Levee alignment could change resulting in reduced overall length. But the 
sum total of all cultural sites is very unlikely to yield a credit.Need to finish Real 
Estate procurement before the cultural study can be done.Permanent protection 
may be required for cultural sites if discovered. 

Very 
Likely Moderate High Very 

Likely Marginal Medium 

RG2 
Endangered Species 
and Special Status 
Species 

Known endangered species exist, will require 
habitate mitigation or relocation 

There are several endangered species.  
 
Not in base estimate. 

Very 
Likely Marginal Medium Very 

Likely Marginal Medium 

RG3 Permitting Process for 
Contractor Plans 

Many of the contractor’s plans will require outside 
permitting by other agencies. 

Local/state permits considered normal part of work such as hauling and 
discharge permits. Unlikely Negligible Low Unlikely Negligible Low 

RG4 Negative Community 
Impacts Species migration Endangered species migrating to private landowner properties would be a 

headache, but no financial or schedule impact. Likely Negligible Low Likely Negligible Low 

RG5 Environmental 
Clearance 

A Finding of No Significant Impact (FONSI) will be 
required for each contract in order to proceed. No impact expected.  Unlikely Negligible Low Unlikely Negligible Low 

RG6 
State Historical 
Preservation Office 
Concurrence 

SHPO Concurrence will be required prior to 
contract solicitation. USACE has been in consultation 
with SHPO.   

Awaiting SHPO survey. No impact expected. Unlikely Negligible Low Unlikely Negligible Low 

RG7 Noise Restrictions Construction noise restrictions could impact 
schedule 

No noise restrictions during daylight hours.  Construction exempt sunrise to 
sunset 7 days a week.  Unlikely Negligible Low Unlikely Negligible Low 

RG8 Coffer Dam Plan 
Approval Coffer dam plan- Constructability 

Dewater around each individual structure.  River will stay in main channel during 
construction Agencies may require dewatering plan. (NDGF/Dept of Health). No 
impacts anticipated for permitting. 

Unlikely Negligible Low Unlikely Negligible Low 

RG9 Larval Entrainment Larval entrainment for well intakes and pump station 
intakes 

Design well screens to be of adequate depth or at bottom of canal. Well screens 
need to be designed to prevent entrapment of fish larvae. 
 
See risk RG10 Water Quality Issues below. 

Likely Negligible Low Unlikely Negligible Low 
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RG10 Water Quality Issues Water quality standards for release from ASR wells 

Could be filtration system that meets all water quality standards for the ASR wells. 
Potential of $1M per well pair for adequate screen/filter. There are also 
alternatives, this is the most expensive.No schedule impacts as this can be 
handled during normal design phase. 

Possible Significant Medium Unlikely Negligible Low 

RG11 ASR Discharge 
Permitting Water discharge permitting for ASRs 

Uncertainty with permitting the ASR system. Schedule impact could be 2 years. 
 
Modeled with risk EX1 Sponsor/Stakeholder Requests below. 

Possible Negligible Low Possible Moderate Medium 

RG12 Regulation Changes Water quality standards could change 
Both ground water and surface water impacts could the project. Consider this 
covered in risk RG11 ASR Discharge Permitting, which is modeled with risk EX1 
Sponsor/Stakeholder Requests. 

Possible Marginal Low Possible Marginal Low 

 Construction Risks  (CO)               

CO1 Accelerated Project 
Schedule 

Priority changes resulting is an accelerated project 
schedule 

This can happen as priorities change. 
 
The fully funded costs with the multi-decade schedule covers the risk of moving the 
project schedule up. No impact. 

Possible Negligible Low Unlikely Negligible Low 

CO2 Construction 
Modifications Typical rate of construction modifications for SAJ Typical construction modifications for Jacksonville is 10% Likely Critical High Possible Marginal Low 

CO3 Subcontractor Markups Are subcontractor markups adequately considered in 
the estimate? Already included in the estimate adequately. Unlikely Negligible Low Unlikely Negligible Low 

CO4 Multiple Contractors If multiple contracts are let, can the site handle 
multiple prime contractors? 

The site is large and would not be an issue normally. If project schedule is rushed 
then this could possibly impact the schedule. 
 
Enough float in the schedule than no impact is anticipated. 

Possible Marginal Low Unlikely Negligible Low 

CO5 Site Access Could be increased cost due to site access, such as 
access roads 

This could be an impact, but with a long schedule this is less likely. 25 miles of 
levee, xx miles of canals, etc. This is a large area. 
 
Possible that one contractor could have the cost of an access road that is used by 
other contractors. Would then need to be accounted for. 

Possible Marginal Low Unlikely Negligible Low 

Estimate and Schedule Risks (ES)               

ES1 Fuel Variations 
Fuel cost has varied significantly recently and will 

most likely continue to fluctuate for the life of this 
project. 

Risk - long-term fluctuation of fuel prices from the escalated norm going several 
decades out.  Could swing $1.25/gal higher or $0.50/gal lower from this escalated 
norm with a usage of 13.3M gallons of fuel. 

Likely Marginal Medium Unlikely Negligible Low 

ES2 
Local Escalation Rates 
Greater than National 
Average 

Potential for higher construction escalation than the 
allowable adjustment provided with CWCCIS index.  
The risk for a higher construction spike is considered 
low for this project 

CWCCIS tables have been updated to include a 3% yearly escalation. 
Escalation could be 1/4% higher per year. Likely Moderate Medium Unlikely Negligible Low 
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ES3 Variations in Quantities As design continues to evolve, quantities will 
fluctuate. 

Levee elevations - Current elevations based on LiDAR.  Less than 1/2 foot 
variance in quantities. If borrow areas or material changed.   
Diversion channel excavation quantities - Accurate. 
In place quantities - ECY used, swell factor included, haul routes included, onsite 
material used. 
 
Storm change of the landscape is unlikely. 

Possible Moderate Medium Unlikely Negligible Low 

ES4 Production Rates 

Estimates carry uncertainty inherent with any cost 
estimates.  Crews, assemblies, productivities, and 
methodologies in the current estimate, while 
acceptable and reasonable, may not adequately 
capture ultimate actual contractor technique and 
costs.  

Confident on production rates. Productivity rates were developed, 75% efficiency 
used for excavation as an example. Crews are well developed. Possible Marginal Low Unlikely Negligible Low 

ES5 Level of Estimate 
Estimates are currently Class 4 parametric 

estimates.  Estimates will be Class 3 level estimates 
for the final report. 

Class 3 for final report. Likely Marginal Medium Unlikely Negligible Low 

ES6 Level of construction 
Schedule 

Schedule is a feasibility level of construction schedule 
that doesn't have a firm critical path, built in float, 
weather delays, etc. 

Schedule is funding driven, not critical construction path. Lots of float already built 
in. 
 
Individual contracts are already separated and historical durations are used as the 
basis. 
 
Risk discussion… 

Unlikely Negligible Low Unlikely Negligible Low 

ES6 Davis Bacon WR Wage rates used in the estimate, Davis Bacon is the 
required wage rate 

Right to work state. Davis Bacon is usually higher than the local average but lower 
than the union average. 
 
Florida cost library is used, typical for Jacksonville projects. 

Unlikely Negligible Low Unlikely Negligible Low 

 External Risks (EX)               

EX1 Sponsor / Stakeholder 
Requests 

Tribal coordination, Buckhead Ridge and Glade 
County (local communities), landowners 

Paradise Run footprint will be reduced because of request from county.WAF will 
not change footprint based on Glades County request. Seminole Tribe requests 
may still impact this.Additional rec facilities may be higher than the $10M in the 
estimate. Multiple access points per location is anticipated.Potential change to 
footprint change and potential impacts to schedule due to conditional support from 
non-federal sponsor.SR78 may need to be elevated due to proximity to project, as 
it is a hurricane evacuation route. 7 miles could potentially be impacted, likely is 3 
miles of impact.Adjacent landowner concerns such as seepage and levee breach 
risk. 

Likely Significant High Very 
Likely Marginal Medium 

EX2 Litigation Potential lawsuit to stop the project by the Seminole 
Tribe. 

2-3 year potential delay. Will impact that year's budget of PED and current 
contracts. 

Very 
Likely Marginal Medium Very 

Likely Marginal Medium 
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Litigation ability is limited to pre-authorization processes only. After authorization 
litigation risk is negligible. 
 
The tribe has been letter writing already and it is anticipated that this will head to 
litigation to stop the project. 

EX3 Consideration for Low 
and Unknown Risk 

There is inherent risk in all projects that could 
contribute to cost and schedule variance due to 
unknowns. 

No additional inherent risks are modeled. Unlikely Negligible Low Unlikely Negligible Low 

EX4 
Lake Okeechobee 
Regulation Schedule 
(LORS) 

A change in operating basis could affect the project. 

LORS will change in the next few years. May lower lake required operational 
level that would reduce the necessity for this project as this would mean more 
storage is available in the lake.There is a potential credit of a feature of work 
(potential of WAF removal $624M). Hydrology currently working on this, available 
Jan. This is such a large $$ not modeled as it would significantly alter the 
project.Significant reduction in LORS operating requirements would result in a new 
project. Fundamental change in project is outside of the scope of this study and not 
included in this model. Change in LORS would require a new plan formulation.An 
increase in LORS operating requirements would result in an increase of project 
cost. 

Possible Critical High Possible Critical High 

EX5 Priority Change Priority change at the local level (other than Federal 
priority change) 

State Legislators could change priorities to other projects due to many factors such 
as funding, priorities, lawsuits, etc.  Possible Negligible Low Possible Significant Medium 

EX6 Availability of Labor Employees from local area 

ASR is deep drilling injection wells (1k feet deep +), qualified contractors may be 
rare. 
 
This is a large project that will impact the local labor market. 
 
Critical assumption is only 4-6 wells per year. Would be large impact if an 
accelerated schedule is implemented. This is not considered as a possibility. 

Possible Negligible Low Unlikely Negligible Low 

EX7 Acts of God (Hurricane) Hurricane effects and potential impacts. 

More of an impact during construction. 
 
Paradise Run impact would be schedule delay (cost is $69M). Reservoir impact 
would be delay and damage (cost is $401M). Include cost for multiple contractor 
mob-demob. 

Possible Moderate Medium Likely Marginal Medium 
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B.3.2.2 Project and Schedule Contingency Development 
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B.3.2.3 Cost and Schedule Outputs Distribution and Sensitivity 
 

 
 

The P80 level is the contingency value most commonly reported for programming and management 
purposes within USACE. These results reflect contingencies based on both the cost and schedule risk 
analyses. 
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B.5 TOTAL PROJECT COST SUMMARY 
 
The Total Project Cost Summary (TPCS) addresses inflation through project completion (accomplished 
by escalation to mid-point of construction per ER 1110-2-1302, Appendix C, Page C-2). It is based on 
the scope of the Recommended Plan and the project schedule. The TPCS includes Federal and non-
Federal costs for lands and damages, all construction features, PED, and S&A, along with the 
appropriate contingencies and escalation associated with each of these activities. 
 
The TPCS is formatted according to the WBS and uses Civil Works Construction 
Cost Indexing System factors for escalation (EM 1110-2-1304) of construction costs and Office of 
Management and Budget (EC 11-2-18X, 30 September 2010) factors for escalation of PED and S&A 
costs. 
 
Table B-3 is the Total Project Cost Summary prepared using the MCACES/MII cost estimate on the 
Recommended Plan with contingencies set by the risk analysis (and the exceptions as described 
above) and the official project schedule. 
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B.5.1 COST AGENCY TECHNICAL REVIEW CERTIFICATION 
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B.5.2 TOTAL PROJECT COST SUMMARY (TPCS) 
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