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1 INTRODUCTION 

The Cost Appendix presents the supporting technical information used in updating the authorized 

design of features of the Passaic River, New Jersey, Tidal Flood Risk Management Project 

presented in the General Reevaluation Report (GRR) as well as the Recommended Plan, which is 

the Locally Preferred Plan (LPP). The New York District Corps of Engineers (NYD) produced a 

Draft General Design Memorandum (GDM) in 1995 and the first phase of a GRR for the entire 

Passaic River Watershed in 2013, both of which identified hurricane/storm surge/tidal risk 

management measures to help manage flood risks in portions of Harrison, Kearny and Newark, 

New Jersey.  The three “tidal” levees and floodwalls have since been separated out from the 

Main Passaic Watershed GRR and have been identified for separate funding and analysis as part 

of a series of Authorized but Unconstructed (ABU) Hurricane Sandy-related projects.  The 

Harrison, Kearny and Newark tidal levees were analyzed at a GRR level of study making full use 

of the data acquired in 1995 and 2013, as well as the latest hydrologic, hydraulic, topographic 

and structural information.   

The ABU Hurricane Sandy-related project was evaluated by comparing multiple design 

elevations at a preliminary level of detail to compare costs and benefits to determine the 

optimum design height. The alternatives analyzed included the 1995 draft GDM levee elevations 

and alternative alignments with crest elevations 2 and 4 feet above the GDM elevation, as well as 

a smaller plan set back from the shoreline that provided flood risk management for the interior of 

the City of Newark. Preliminary typical levee and floodwall cross-sections were developed to 

calculate estimated quantities and costs.   

After consideration of the potential Hazardous, Toxic, and Radioactive Waste (HTRW) impacts, 

potential environmental impacts, and the challenges associated with floodwall construction 

adjacent to several Superfund sites, the New Jersey Department of Environmental Protection 

(NJDEP), the non-Federal partner, selected a smaller alternative, known as the “Flanking Plan”, 

as the LPP, which includes floodwall segments set back from the coastline. The U.S. Army 

Corps of Engineers (USACE) selected the LPP as the Recommended Plan. 

This appendix provides the detailed cost estimate for the Recommended Plan, the LPP. The plan 

will provide flood risk management along portions of the Passaic River, and includes parts of 

Newark Bay in New Jersey. 

A general project location map of the Passaic River Tidal Project Area (the ABU Project) is 

provided in Figure 1, which shows the 1995 alignment. The Recommended Plan is shown in 

Figure 2.
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Figure 1: Passaic River Tidal Project Area – 1995 GDM Alignment 
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Figure 2: Passaic River Tidal Project – Recommended Plan 
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2 PROJECT PURPOSE 

The purpose of the Passaic River, New Jersey, Integrated GRR and Environmental Assessment is 

to determine if the previously authorized or newly developed storm risk management projects in 

the study area are still in the federal interest. 

 

3 PROJECT HISTORY 

Flooding in the Passaic River Basin has been studied extensively over the past century at both 

the state and federal level. The State of New Jersey has produced numerous documents 

containing a variety of recommendation advancing flood storage as key to solving the problem in 

the Passaic River Basin. None of the local solutions were implemented upstream such that would 

reduce storm surge flooding in the tidal portion of the basin.  

In 1936, the Corps of Engineers first became involved in the basin flood control planning effort 

as a direct result of the passage of the Flood Control Acts. Since that time, the Corps has issued 

reports containing recommendations eight times since 1939, the latest being 1995. Due to the 

lack of widespread public support, none of the basin-wide plans were implemented. Opposition 

was based on concerns of municipalities and various other interests throughout the basin. 

The latest Feasibility Report was NYD’s “General Design Memorandum, Flood Protection 

Feasibility Main Stem Passaic River, December 1987,” which was the basis for project 

authorization. This project at the time included a system of levees and floodwalls with associated 

closure structures, interior drainage and pump stations within the tidal portion of the Passaic 

River Basin. 

Since authorization, the planning and design efforts were conducted and presented in NYD’s 

“Draft General Design Memorandum, Passaic River Flood Damage Reduction Project, Main 

Report and Supplement 1 to the Environmental Impact Statement, September 1995, and 

associated appendices.” These efforts affirmed that the authorized project remained appropriate 

for the Passaic River Basin based on the problems, needs, and planning and design criteria at the 

time. 

Since 1996, the State has requested that the Corps proceed with three elements of the Passaic 

River Basin project: the preservation of natural storage, the Joseph G. Minish Waterfront Park, 

and the Harrison portion of the tidal project area. In 2007, the NYD prepared a draft Limited 

Reevaluation Report to reaffirm federal interest in construction of the tidal portion in Harrison. 

Following the impact of Hurricane Sandy on the region in 2012, the NYD initiated a general 

reevaluation of the entire Passaic River Basin project to reaffirm project viability and move to 

construction. Due to the lapse of time since the last study and the current emphasis on design 

resiliency when considering sea level change (SLC), the project was evaluated at the design 
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elevation and two additional design elevations +2 feet and +4 feet higher. Due to potential 

challenges presented by HTRW and Superfund sites’ proximity to the authorized alignment, an 

additional alternative, the smaller Flanking Plan, was also considered. 

4 RECOMMENDED PLAN 

The Passaic Tidal Recommended Plan consists of seven segments of concrete floodwalls and 

gates along three reaches as described below. The design elevation is 14 feet NAVD88. The 

typical ground elevation at each segment is 6 to 10 feet NAVD88. For areas with a wall height of 

six feet or less, the wall is a concrete I-wall or soil-founded T-wall; for areas where the wall is 

greater than six feet, the wall is a pile-supported, concrete T-wall. The project reaches are shown 

in Figure 3 and described below. 

 

Figure 3: Passaic Tidal Project Reaches – Recommended Plan/Locally Preferred Plan 
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4.1 Southwest Reach 

The Southwest Reach alignment consists of two wall and gate segments that cut off flanking of 

the South Ironbound area of Newark by flood surge entering the Perimeter Ditch around Newark 

Liberty International Airport.  

Segment 1: 170 linear feet (LF) of floodwall with one closure gate: a 140 LF gate across the 

intersection of Frelinghuysen Avenue and East Peddie Street.  The gate would be approximately 

4.0 feet high above ground.  The floodwall height above ground would range from 

approximately 2.6 to 4.0 feet and tie into the adjacent railroad embankment.  

Segment 2A (western part of Segment 2): 1,990 LF of floodwall located between the main rail 

line to Newark Penn Station and the southern tie-off of the alignment. Segment 2A ties into the 

railroad embankments on each end of the wall. The Segment 2A alignment accommodates the 

proposed PATH railway extension from Newark Penn Station to the Newark Liberty Airport 

transit hub. Relocation of the Poinier Street ramp to McCarter Highway is planned to 

accommodate the PATH extension. 

Segment 2B (eastern part of Segment 2): 1,450 LF of floodwall from the tie-in at the NJ 

Transit/Amtrak railroad to the southern alignment tie-in. This segment includes a gate at New 

Jersey Railroad (NJRR) Avenue and the southern rail line, and an additional gate north of the rail 

line for stormwater drainage during extreme rainfall events. Floodwall and gate height above 

ground along this segment would vary from 4.8 to 8.2 feet. 

4.2 I-95 Reach 

The I-95 Reach alignment includes three wall segments:  

Segment 3: 135 LF of levee with three 36-inch culverts, headwalls, sluice gates, and backflow 

prevention devices. The levee crosses an unnamed tidal drainage ditch just east of the New 

Jersey Turnpike. The levee height above ground of this segment will be a maximum of 

approximately 9.4 feet.  

Segment 4: 190 LF of floodwall across Delancy Street just east of the New Jersey Turnpike.  The 

closure gate across Delancy Street would be approximately 70 LF and the floodwall height 

would range from approximately 4.1 to 4.8 feet. 

Segment 5: 240 LF of floodwall across Wilson Avenue just east of the New Jersey Turnpike.  

The closure gate across Wilson Avenue would be approximately 85 LF and the floodwall height 

would range from approximately 3.1 to 3.2 feet above ground. 

4.3 Minish Park Reach  

The Minish Park Reach alignment includes one segment at Riverfront Park and one at Newark 

Penn Station: 
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Segment 6: 330 LF of floodwall along Edison Place and NJRR Avenue, and crossing NJRR 

Avenue to tie into the railroad embankment.  The closure gate across NJRR Avenue would be 

approximately 30 LF. A closure gate was proposed along Edison Place at the Edison Park Fast. 

The height of the floodwall would range from approximately 0.9 to 3.1 feet above ground. 

Segment 8: 150 LF of floodwall along the side of the off ramp from Raymond Boulevard to 

Jackson Street.  This segment borders the sidewalk adjacent to Riverfront Park and would have a 

height ranging from approximately 1.3 to 3.4 feet above ground. 

The total Recommended Plan alignment length is approximately 4,850 LF feet and includes eight 

closure gates and three 36-inch culverts. The Recommended Plan segments are shown in detail 

in Appendix J - Engineering and Design. 

 

5 DETAILED COST ESTIMATE 

5.1 Methods 

For the detailed cost estimate, project quantities were developed using Microsoft Excel and 

manual calculations, where applicable. The cost estimate was compiled using the Micro-

Computer Aided Cost Estimating System, Second Generation (MCACES, 2nd Generation or 

MII), shown in Attachment 1. 

5.2 Cost Basis 

The cost basis for the detailed cost estimate is a combination of MII's 2016 English Cost Book, 

2016 Region 1 equipment book, estimator-created site specific cost items, local historic 

quotations, and quotations from local material suppliers. For the purposes of updating the cost 

book to present day pricing, a current, area-specific labor library was used to reflect market labor 

conditions. Major material costs were verified. For cost book material items that did not reflect 

current commodities pricing, vendor quotes were obtained and estimator judgment applied where 

warranted. Different aspects of the cost basis are outlined below. 

5.2.1 Design Criteria / Quantity Development: 

 Quantity take-offs were performed for the floodwall using end area methods. Wall 

heights of six feet or less are concrete I-walls or soil supported T-walls; wall heights 

greater than six feet are pile supported, concrete T-walls.  

 Pile quantities were calculated based on monolith height and depth to bedrock. H-piles 

were used for all conditions. 

 Epoxy-coated sheet pile cutoff, 24 feet below grade, was used in Segment 2 to prevent 

seepage. 
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 In constricted areas, a vertical pile design is assumed; however, the computations were 

not changed from battered to vertical as this change is expected to have only minimal 

effect on the pile cost. 

 Permanent and temporary easements were set at 15 feet each, for each side of the wall. 

 Relocation costs were estimated as an allotment for each reach. 

 Mobilization and demobilization costs were estimated at 3 percent of the construction 

cost. 

 Due to the locations of the project segments along major roadways, traffic maintenance 

costs were generally assumed to be 5 percent of the construction cost. Segments 3 and 8 

expect to incur minimal traffic impacts and the traffic maintenance cost for those sections 

was set at 2 percent. 

 Common fill is assumed to be reused material from the floodwall excavation. Hauling 

and disposal costs are included for the balance of the material. 

 Due to the segmentation of the project, permanent electrical power along the project 

alignment is not feasible. Instead, the sluice gates’ motors will be powered by a portable, 

truck mounted generator.  

5.2.2 Lands and Damages 

Two types of easements are required for the coastal risk management project: permanent 

easements, in locations where the construction, operation, maintenance, patrol, and repair and 

replacement of the alignment and features are required; and temporary easements, to allow right-

of-way in, over and across the land for the planned construction. 

5.2.3 Pre-construction, Engineering, and Design/Construction Management 

Pre-construction, Engineering, and Design (PED), and Construction Management were 

calculated as 15 percent and 8 percent, respectively, of project construction costs. 

5.2.4 Escalation 

Escalation in the Total Project Cost Summary as based on Civil Works Construction Cost Index 

System tables as revised on March 31, 2018.  

5.2.5 Contingencies 

Cost contingencies for the Recommended Plan, with the exception of Land and Damages, were 

developed through a Cost and Schedule Risk Analysis (CSRA), shown in Attachment 2.  The 

contingency for Lands and Damages was estimated to be 50 percent. The overall cost 

contingency was 29.9 percent.  
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5.3 First Costs 

Detailed project first costs for the Recommended Plan are presented in Table 1 and are shown in 

the MII in Attachment 1 (less Lands and Damages). 

Table 1: Project First Costs 

Description Amount Cont.% Cont. $ Total 

01 – Lands and Damages $2,417,000 50.0% $1,208,000 $3,625,000 

02 – Relocations $1,100,000 29.9% $329,000 $1,429,000 

06 – Fish and Wildlife $500,000 29.9% $150,000 $650,000 

11 – Levees and Floodwalls $16,702,000 29.9% $4,994,000 $21,696,000 

15 – Floodway Control & Diversion $2,639,000 29.9% $789,000 $3,428,000 

18 – Cultural Resources $1,600,000 29.9% $478,000 $2,078,000 

30 – Engineering & Design $3,380,000 29.9% $1,011,000 $4,391,000 

31 – Construction Management $1,804,000 29.9% $539,000 $2,343,000 

     

TOTAL $30,142,000 32.3% $9,498,000 $39,640,000 

 

 

6 OPERATION AND MAINTENANCE 

The performance of the Recommended Plan will continue to meet its design intent if it is 

properly maintained during normal (non-storm conditions) and properly operated during times of 

nor’easters and hurricane flooding events.  The need for proper maintenance of the plan is 

critical given the potential damages to infrastructure in this urban area if deterioration or damage 

to structures occurs due to lack of maintenance.  The operation and maintenance (O&M) 

regiment will be developed in detail during construction; however, a general outline is 

summarized below. 

6.1 Emergency Operations  

Emergency surveillance, communication and chain of responsibility for the project’s structures 

and associated infrastructure will fall under existing protocols agreed upon by the New Jersey 

Department of Environmental Protection (NJDEP), property owners, and NYD. Particular 

attention should be given to monitoring the performance of the project structures during storms 

in the first few years of operation, to ensure that they function as designed. Coordination and 

communication with NYD, the National Weather Service and National Hurricane Center, and the 

State of New Jersey will be required during storms to initiate standard flood-fighting techniques.   

6.2 Maintenance  

Maintenance is defined as the upkeep and repair of structures to maintain the function of the 

structure after construction is complete.   
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6.2.1 Floodwall   

Maintenance of the concrete I- and T-walls is based on maintaining the integrity of the structure, 

which may be reduced due to loss of material at the toe of the structure and/or liquefaction of soil 

due to poor drainage.  In addition, repair of the concrete will be performed to minimize corrosion 

of the reinforcing steel within the concrete.  

6.2.2 Closure Gates 

Maintenance of moveable structures, elimination of rust, and removal of debris will be required 

regularly to ensure proper operation. Periodic deployment should occur to ensure proper 

operation, traffic maintenance, and other logistics. 

6.3 Rehabilitation 

Due to the steel construction of many of the outfall and gate features, and synthetic material in 

the backflow prevention devices, replacement or rehabilitation of these items is assumed to be 

required every 25 years. The cost to replace the aforementioned items has been estimated using 

present worth calculations and included in the O&M costs outlined below. 

6.4 O&M Costs  

To address the items above, the annual O&M cost includes annual inspections and maintenance 

of the project including pumps, gate chambers, closure gates, sluice gates and backflow 

prevention.  Annual O&M costs are shown in Table 2. 

 

Table 2: Annual O&M Costs 

Item First Cost 
Present 

Worth 

Capital 

Recovery 
O&M 

Southwest Reach     

Floodwall Inspect    $28,880 

CLOSURE GATES    $7,000 

Gate Replacement $633,546 $153,563 $5,827  

Gate Test    $10,000 

Total O&M - Southwest  $5,827 $45,880 

I-95 Reach     

Floodwall Inspect    $4,520 

CLOSURE GATES    $9,750 

Gate Replacement $402,555 $97,574 $3,703  

BACKFLOW $58,906 $29,001 $1,642  

Gate Test    $10,000 

Total O&M – I-95  $5,345 $24,274 
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Item First Cost 
Present 

Worth 

Capital 

Recovery 
O&M 

Minish     

Floodwall Inspect    $3,840 

CLOSURE GATES    $6,500 

Gate Replacement $103,458 $25,007 $952  

Gate Test    $2,000 

Total O&M - Minish  $952 $12,340 

Existing Structures     

Structure Inspect    $9,000 

SLUICE GATES    $9,750 

Gate Replacement $449,656 $108,990 $4,136  

BACKFLOW $512,863 $252,496 $14,299  

Total O&M – Interior Drainage  $18,435 $18,750 

     

Total Annual O&M $132,000 

 

 

7 ANNUALIZED COSTS 

7.1 Project Life 

The project life is 50 years. 

7.2 Interest and Amortization 

The interest rate used in converting investment costs to equivalent annual costs is the rate set by 

the Water Resources Council for the evaluation of federal government water resources projects.  

This rate has been set at 2.875 percent for Fiscal Year 2019. 

Amortization is the financial or economic process of recovering an investment in a project over a 

given period.  The amortization period is the period of time assumed or selected for economic 

recovery of the net investment in a project (50-years). When combined, interest and amortization 

become the capital recovery factor which, when applied to project costs, will result in the annual 

cost of the project investment. 

7.3 Monitoring Costs 

The non-federal partner or its designee will be responsible for conducting the post-construction 

monitoring of the project mitigation site and any other environmental areas associated with the 

alignment. Three consecutive years of post-construction monitoring are planned at $50,000 per 

year. However, the plan should be adaptive and allow for a longer or shorter monitoring period 
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depending on the annual results. The annual monitoring costs will be considered as part of the 

non-federal partners cost share; however, they are not included in the annual cost summary. 

7.4 Interest During Construction 

Interest during construction (IDC) was calculated to account for the cost of capital during the 

construction periods prior to the realization of project benefits. IDC was calculated for each 

project reach based on the following construction durations: 

 Southwest:  12 months 

 I-95:  12 months 

 Minish: 6 months  

The construction costs were assumed to be distributed evenly across the longest construction 

period.  Project costs were amortized over the expected period of project construction at an 

interest rate of 2.875 percent.   

7.5 Annual Costs 

The Recommended Plan’s annualized costs are shown in Table 3. 

 

Table 3: Project Annual Costs 

First Costs* $ 39,640,000 

Interest During Construction $ 520,000 

Total Investment Costs $ 40,160,000 

Annualized Investment Costs $ 1,524,000 

Annual Operations and Maintenance 

Costs 
$ 132,000 

Total Average Annual Costs $ 1,656,000 

*FY2019 Price level 

 

 

8 TOTAL PROJECT COSTS 

The Total Project Cost Summary (TPCS) is shown in Table 4. The costs for each contract are 

escalated to the midpoint of construction. 
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Table 4: Total Project Cost Summary 

 

 

 

PROJECT: DISTRICT: New York District PREPARED: 1/10/2019
PROJECT  NO:TBD POC:   CHIEF, COST ENGINEERING, xxx
LOCATION: Newark, New Jersey

This Estimate reflects the scope and schedule in report; This Estimate reflects the latest plans, the Recommended Plan for the Passaic River Tidal GRR

                              

Program Year (Budget EC): 2019

Effective Price Level Date: 1  OCT 18

 Spent Thru:

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-18 INFLATED COST CNTG FULL

NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)    ($K)    ($K)    (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J K L M N O

02 RELOCATIONS $1,100 $329 29.9% $1,429 0.0% $1,100 $329 $1,429 $0 $1,429 10.4% $1,214 $363 $1,577

06 FISH & WILDLIFE FACILITIES $500 $150 29.9% $650 0.0% $500 $150 $650 $0 $650 10.4% $552 $165 $717

11 LEVEES & FLOODWALLS $16,702 $4,994 29.9% $21,696 0.0% $16,702 $4,994 $21,696 $0 $21,696 10.4% $18,438 $5,513 $23,950

15 FLOODWAY CONTROL & DIVERSION STRUCTURE$2,639 $789 29.9% $3,428 0.0% $2,639 $789 $3,428 $0 $3,428 10.4% $2,914 $871 $3,785

18 CULTURAL RESOURCE PRESERVATION $1,600 $478 29.9% $2,078 0.0% $1,600 $478 $2,078 $0 $2,078 10.4% $1,766 $528 $2,294

__________ __________                 ____________ _________ _________ __________ ____________  _________ _________ ________________

CONSTRUCTION ESTIMATE TOTALS: $22,541 $6,740 $29,281 0.0% $22,541 $6,740 $29,281 $0 $29,281 10.4% $24,884 $7,440 $32,324

01 LANDS AND DAMAGES $2,417 $1,208 50.0% $3,625 0.0% $2,417 $1,208 $3,625 $0 $3,625 7.2% $2,590 $1,295 $3,885

30 PLANNING, ENGINEERING & DESIGN $3,380 $1,011 29.9% $4,391 0.0% $3,380 $1,011 $4,391 $0 $4,391 7.2% $3,623 $1,083 $4,706

  

31 CONSTRUCTION MANAGEMENT $1,804 $539 29.9% $2,343 0.0% $1,804 $539 $2,343 $0 $2,343 13.9% $2,055 $614 $2,669

PROJECT COST TOTALS: $30,142 $9,498 31.5% $39,640  $30,142 $9,498 $39,640 $0 $39,640 10.0% $33,151 $10,433 $43,584

   CHIEF, COST ENGINEERING, xxx

ESTIMATED TOTAL PROJECT COST: $43,584

  PROJECT MANAGER, xxx  

TOTAL PROJECT COST     

(FULLY FUNDED)

TOTAL 

FIRST 

COST

PROJECT FIRST COST       

(Constant Dollar Basis)

Passaic River Tidal GRR

Civil Works Work Breakdown Structure ESTIMATED COST
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9 COST APPORTIONMENT 

The estimated Total Project Cost is $43,734,000 ($43,584,000 + $150,000 monitoring). The 

expected cost share for the Passaic River Tidal Coastal Storm Risk Management project is 

$28,427,000 federal (65 percent) and $15,307,000 non-federal (35 percent), as shown in Table 5. 

Table 5: Cost Apportionment 

Federal Project Cost (65%) $28,427,000 

Non-Federal Project Cost (35%) $15,307,000 

   LERR   

        LER $3,885,000 

        Relocations $1,577,000 

   Cash Balance $9,695,000 

   Monitoring $150,000 

Total Project Cost (100%) $43,734,000 

 

As the non-federal partner, NJDEP must comply with all applicable federal laws, policies and 

other requirements, including but not limited to: 

 

a) Provide all lands, easements, rights-of-way, and relocations (LERR). 

 

b) If the value of the partner’s LERR contributions, plus the 5 percent minimum cash 

contribution, do not equal at least 35 percent of the total project cost, then the partner is 

required to provide an additional cash contribution necessary to equal a total of 35 

percent. The partner is required to pay the additional cash contributions during 

construction at a rate proportional to federal expenditures. If the value of the partner’s 

LERR contributions, plus the 5 percent minimum cash contribution, exceeds 35 percent 

of the total project cost, then the federal contribution is reduced accordingly. If the value 

of the partner’s LERR contributions, plus the 5 percent minimum cash contribution, 

exceeds 50 percent of the total project cost, the project is cost shared at 50 percent 

federal, 50 percent non-federal cost. 

 

c) For so long as the project remains authorized, operate, maintain, repair, replace, and 

rehabilitate the completed project, or functional portion of the project, including 

mitigation features, at no cost to the government, in a manner compatible with the 

project’s authorized purposes and in accordance with applicable federal and State laws 

and any specific directions prescribed by the government in the Operations, Maintenance, 

Replacement, Repair and Rehabilitation (OMRR&R) manual and any subsequent 

amendments thereto. 
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d) Comply with the applicable provisions of the Uniform Relocation Assistance and Real 

Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by Title IV of 

the Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law 

100-17), and the Uniform Regulations contained in 49 CFR Part 24, in acquiring lands, 

easements, and rights-of-way, required for the construction, operation, and maintenance 

of the project, including those necessary for relocations, borrow materials, or excavated 

material disposal, and inform all affected persons of applicable benefits, policies, and 

procedures in connection with said Act. 

 

e) Provide the non-federal share of that portion of the costs of mitigation and data recovery 

activities associated with historic preservation, that are in excess of 1 percent of the total 

amount authorized to be appropriated for the project, in accordance with the cost sharing 

provisions of the agreement. 

 

f) Do not use federal funds to meet the non-federal partner’s share of total project costs 

unless the federal granting agency verifies in writing that the expenditure of such funds is 

authorized. 

 

10 CONSTRUCTION SCHEDULE 

The proposed construction schedule is shown in Figure 4. 
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Figure 4: Construction Schedule 
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Description   Quantity   UOM   ProjectCost   

         
Labor ID: NLS2018  EQ ID: EP16R01  Currency in US dollars  TRACES MII Version 4.2  

 Summary of Major Project Components         22,541,070   
 02 Relocations   1   LS   1,100,000   
 06 Fish and Wildlife Facilities   1   LS   500,000   
 11 Levees and Floodwalls   1   LS   16,701,787   
 15 Floodway Control and Diversion Structures   1   LS   2,639,283   
 18 Cultural Resource Preservation   1   LS   1,600,000   
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   Passaic Tidal Cost Estimate  Project Cost Summary Page 2  

         
Description   Quantity   UOM   ProjectCost   

         
Labor ID: NLS2018  EQ ID: EP16R01  Currency in US dollars  TRACES MII Version 4.2  

 Project Cost Summary         22,541,070   
 02 Relocations   1   LS   1,100,000   
 Segment 1   1   LS   200,000   
 Segment 2   1   LS   200,000   
 Segment 3   1   LS   50,000   
 Segment 4   1   LS   200,000   
 Segment 5   1   LS   200,000   
 Segment 6   1   LS   200,000   
 Segment 8   1   LS   50,000   
 06 Fish and Wildlife Facilities   1   LS   500,000   
 11 Levees and Floodwalls   1   LS   16,701,787   
 Southwest Reach   1   LS   12,379,005   
 I-95 Reach   1   LS   3,431,898   
 Minish Park Reach   1   LS   890,885   
 15 Floodway Control and Diversion Structures   1   LS   2,639,283   
 Stormwater 5   1   LS   418,648   
 Stormwater 6   1   LS   381,875   
 Avenue C   1   LS   245,112   
 Pierson Creek 2   1   LS   409,133   
 030 Wheeler 1   1   LS   408,602   
 023 Adams 1   1   LS   409,133   
 Existing Manholes   1   LS   366,780   
 18 Cultural Resource Preservation   1   LS   1,600,000   
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EXECUTIVE SUMMARY 

The US Army Corps of Engineers (USACE), New York District, presents this cost and 

schedule risk analysis (CSRA) report regarding the risk findings and recommended 

contingencies for the Passaic River (Tidal Portion) project.  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 project first 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 project involves the construction of flood risk management measures in the vicinity 

of the Passaic River.  The Recommended Plan, is the Locally Preferred Plan (LPP). 

The scope of the CSRA is the following project components: 

The Passaic Tidal LPP alignment length is approximately 4,850 LF feet and includes 8 

closure gates along three reaches as described below. The design elevation is 14 feet 

NAVD. The typical ground elevation at each segment is 6 to 10 feet NAVD. For areas 

with a wall height of six feet or less, the wall is typically a concrete I-wall; for areas 

where the wall is greater than six feet, the wall typically is a pile-supported, concrete T-

wall. 

Southwest Reach 

The Southwest Reach alignment consists of two wall and gate segments that cut off 

flanking of the South Ironbound area of Newark by flood surge entering the Perimeter 

Ditch around Newark Liberty International Airport.  

Segment 1: 170 linear feet (LF) of floodwall with one closure gate: a 140 LF gate across 

the intersection of Frelinghuysen Avenue and East Peddie Street.  The gate would be 

approximately 4.0 feet high.  The floodwall height would range from approximately 2.6 

to 4.0 feet and tie into the adjacent railroad embankment.  

Segment 2A (western part of Segment 2): 1,990 LF of floodwall located between the 

main rail line to Newark Penn Station and the southern tie-off of the LOP. Segment 2A 

ties into the railroad embankments on each end of the wall. The Segment 2A alignment 

accommodates the proposed PATH railway extension from Newark Penn Station to the 

Newark Liberty Airport transit hub. 

Segment 2B (eastern part of Segment 2): 1,450 LF of floodwall from the tie-in at the NJ 

Transit/Amtrak railroad to the southern LOP tie-in. This segment includes a gate at New 

Jersey Railroad (NJRR) Avenue, the southern rail line, and one adjacent to the rail line. 

Floodwall and gate height along this segment would vary from 4.8 to 8.2 feet. 
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I-95 Reach 

The I-95 Reach alignment includes three wall segments:  

Segment 3: 135 LF of levee with a culvert, headwalls, three sluice gates, three outlet 

pipes, and backflow prevention. The levee crosses an unnamed creek just east of the 

New Jersey Turnpike. The levee height of this segment will be a maximum of 

approximately 9.4 feet.  

Segment 4: 190 LF of floodwall across Delancy Street just east of the New Jersey 

Turnpike.  The closure gate across Delancy Street would be approximately 70 LF and 

the floodwall height would range from approximately 4.1 to 4.8 feet. 

Segment 5: 240 LF of floodwall across Wilson Avenue just east of the New Jersey 

Turnpike.  The closure gate across Wilson Avenue would be approximately 85 LF and 

the floodwall height would range from approximately 3.1 to 3.2 feet. 

Minish Park Reach  

The Minish Park Reach alignment includes one segment at Riverfront Park and one at 

Newark Penn Station: 

Segment 6: 330 LF of floodwall along Edison Place and NJRR Avenue, and crossing 

NJRR Avenue to tie into the railroad embankment.  The closure gate across NJRR 

Avenue would be approximately 30 LF. A closure gate is proposed along Edison Place 

at the Edison Park Fast. The height of the floodwall would range from approximately 0.9 

to 3.1 feet. 

Segment 8: 150 LF of floodwall along the side of the off ramp from Raymond Blvd to 

Jackson Street.  This segment boarders the sidewalk adjacent to Riverfront Park and 

would have a height ranging from approximately 1.3 to 3.4 feet. 

The project is at a preliminary design stage. 

The CSRA is based on information gathered at a formal risk workshop held on 

September 24, 2018, where participants identified risks and assessed their likelihood 

and possible cost and schedule impact.  The CSRA then classified risks as low, 

moderate, or high risks, based on the combination of assessed likelihood and impact.  

For risks classified as moderate or high risks, the PDT estimated numeric values for 

low, most likely, and high impacts, so as to better quantify the magnitude and variability 

of the most important risks. 

The CSRA modeled the identified risks, and their cost and schedule impacts in a Monte 

Carlo simulation that generated a large number of potential project outcomes.  The 

CSRA then analyzed the distribution of these outcomes to estimate cost and schedule 

contingencies. 
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The CSRA excludes real estate costs and risks.  Real estate contingencies will be 

developed separately outside of the CSRA.  The CSRA excludes life cycle costs and 

operating and maintenance (O&M) costs.  The CSRA is also based on other key 

assumptions detailed in Section 5. 

The current project base cost estimate for remaining work, excluding real estate costs 

and contingencies, is approximately $27.7 million. Based on the results of the CSRA, 

this report recommends a contingency value of $8.3 million or approximately 29.9% of 

the base project cost at an 80% confidence level of successful execution.  For 

reference, Table 1 shows the contingency results calculated for the 50%, 80%, and 90% 

confidence levels. 

Table 1:  Combined Cost and Schedule Contingency Results 

 

Baseline Estimate Cost (without contingencies) = $27,725,516 

Confidence Level Contingency 
Baseline Estimate 

Cost plus 
Contingency 

Contingency 
(%) 

50% $5,463,739 $33,189,256 19.7% 

80% $8,276,690 $36,002,207 29.9% 

90% $9,268,328 $36,993,844 33.4% 

 

Cost risks make up a much greater portion of the contingency than schedule risks.  At 

the 80% confidence level, the base cost contingency makes up 87.1% of the combined 

cost and schedule contingency. 

One-third of the base cost contingency is due to uncertainties in one risk factor – TR5 

Incomplete studies (geotechnical/structural).  This risk factor represents the risk that 

detailed geotechnical data has not yet been collected for floodwall sites. Additional 

information will be required for further design which could require a more robust 

foundation design due to poor soils around the wall and gates. 

After risk factor TR5, the next highest contributor to the base cost contingency is risk 

factor CO4 (Transportation/haul routes congested), at 26.4%.  This risk factor 

represents the risk that the site areas are very congested.  Production rates can be 

impacted due to materials delivery delays with workers slowing the due to the lack of 

available materials. 

Table 2 lists other risk factors that contribute more than 2% to the base cost 

contingency. 
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Table 2:  Other Top Cost Risk Factors 

Risk 
No. Risk Opportunity/ Event Concerns PDT Risk Conclusions, Justification Contribution 

TR6 

Incomplete studies 

(hydrology and 

hydraulic/interior drainage) 

Interior drainage plan 

should be refined with city 

combined sewer system 

model. 

Uncertainty regarding the existing CSS 

network outside line of protection.  Sealing 

of manholes and other interconnections. 

26.2% 

EX1 
Unexpected escalation on 

key materials 

Steel and other prices have 

been rising. 

Commodity prices may increase throughout 

the duration of the contract. 
11.0% 

 

The CSRA identifies a total of 31 risk factors or opportunities and quantifies their 

importance.  The PDT should develop plans for responding to the identified risks and 

opportunities, ideally starting with the most important ones. 

The PDT should conduct regular risk review meetings to review risks that have already 

been identified, and to identify and quantify new risks that arise as the project 

progresses.  The CSRA should be repeated if there are any significant changes in risks 

or opportunities. 

PDT should update the risk register (included in Appendix D) as designs, cost 

estimates, and schedule are further refined. 
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1 PURPOSE 

The US Army Corps of Engineers (USACE), New York District presents the results of 

the cost and schedule risk analysis (CSRA) for the Passaic River (Tidal Portion) project.  

The report includes risk methodology, discussions, findings and recommendations 

regarding the identified risks and the necessary contingencies to confidently administer 

the project, presenting a cost and schedule contingency value with an 80% confidence 

level of successful execution. 

2 BACKGROUND 

The project involves the construction of flood risk management measures in the vicinity 

of the Passaic River in Newark, NJ. 

The Passaic Tidal LPP alignment length is approximately 4,850 LF feet and includes 8 

closure gates along three reaches as described below. The design elevation is 14 feet 

NAVD. The typical ground elevation at each segment is 6 to 10 feet NAVD. For areas 

with a wall height of six feet or less, the wall is typically a concrete I-wall; for areas 

where the wall is greater than six feet, the wall typically is a pile-supported, concrete T-

wall. 

Southwest Reach 

The Southwest Reach alignment consists of two wall and gate segments that cut off 

flanking of the South Ironbound area of Newark by flood surge entering the Perimeter 

Ditch around Newark Liberty International Airport.  

Segment 1: 170 linear feet (LF) of floodwall with one closure gate: a 140 LF gate across 

the intersection of Frelinghuysen Avenue and East Peddie Street.  The gate would be 

approximately 4.0 feet high.  The floodwall height would range from approximately 2.6 

to 4.0 feet and tie into the adjacent railroad embankment.  

Segment 2A (western part of Segment 2): 1,990 LF of floodwall located between the 

main rail line to Newark Penn Station and the southern tie-off of the LOP. Segment 2A 

ties into the railroad embankments on each end of the wall. The Segment 2A alignment 

accommodates the proposed PATH railway extension from Newark Penn Station to the 

Newark Liberty Airport transit hub. 

Segment 2B (eastern part of Segment 2): 1,450 LF of floodwall from the tie-in at the NJ 

Transit/Amtrak railroad to the southern LOP tie-in. This segment includes a gate at New 

Jersey Railroad (NJRR) Avenue, one at the southern rail line, and one adjacent to the 

rail line. Floodwall and gate height along this segment would vary from 4.8 to 8.2 feet. 

I-95 Reach 

The I-95 Reach alignment includes three wall segments:  
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Segment 3: 135 LF of levee with a culvert, headwalls, three sluice gates, three outlet 

pipes, backflow prevention. The levee crosses an unnamed creek just east of the New 

Jersey Turnpike. The levee height of this segment will be a maximum of approximately 

9.4 feet.  

Segment 4: 190 LF of floodwall across Delancy Street just east of the New Jersey 

Turnpike.  The closure gate across Delancy Street would be approximately 70 LF and 

the floodwall height would range from approximately 4.1 to 4.8 feet. 

Segment 5: 240 LF of floodwall across Wilson Avenue just east of the New Jersey 

Turnpike.  The closure gate across Wilson Avene would be approximately 85 LF and 

the floodwall height would range from approximately 3.1 to 3.2 feet. 

Minish Park Reach  

The Minish Park Reach alignment includes one segment at Riverfront Park and one at 

Newark Penn Station: 

Segment 6: 330 LF of floodwall along Edison Place and NJRR Avenue, and crossing 

NJRR Avenue to tie into the railroad embankment.  The closure gate across NJRR 

Avenue would be approximately 30 LF. A closure gate is proposed along Edison Place 

at the Edison Park Fast. The height of the floodwall would range from approximately 0.9 

to 3.1 feet. 

Segment 8: 150 LF of floodwall along the side of the off ramp from Raymond Blvd to 

Jackson Street.  This segment boarders the sidewalk adjacent to Riverfront Park and 

would have a height ranging from approximately 1.3 to 3.4 feet. 

The total LPP alignment length is approximately 4,850 LF feet and includes 8 closure 

gates and a tidal culvert.  

3 REPORT SCOPE 

The scope of the risk analysis report is to identify cost and schedule risks with a 

resulting recommendation for contingencies at the 80% 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. 

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) MII cost estimate, project 
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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 project features that are viable from an economic, environmental, and 

engineering viewpoint. 

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: 

 Cost and Schedule Risk Analysis Process guidance prepared by the USACE Cost 

Engineering MCX. 

 Engineer Regulation (ER) 1110-2-1302 Civil Works Cost Engineering, dated 

September 15, 2008. 

 Engineer Technical Letter (ETL) Construction Cost Estimating Guide for Civil Works, 

dated September 30, 2008. 
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4 METHODOLOGY/PROCESS 

The Cost and Schedule Risk Analysis was performed with guidance and input from the 

PDT. 

The analysis is intended to determine the probability of various cost and schedule 

outcomes and quantify the contingency needed in the cost and schedule estimate to 

achieve a desired level of confidence. 

A contingency is an amount added to an estimate to allow for items, conditions, or 

events for which the occurrence or impact is uncertain but that experience suggests will 

likely result in additional costs being incurred or additional time being required.  The 

contingency should reflect how willing project leadership is to accept the risk of project 

overruns.  The less risk that project leadership is willing to accept, the greater the 

contingency should be.  The risk of overrun is expressed in probabilistic terms using 

confidence levels. 

The Cost MCX guidance for cost and schedule risk analysis recommends using an 80% 

level of confidence for determining contingency.  This means setting the contingency so 

that the base cost or schedule duration plus the contingency covers the lowest 80% of 

potential project outcomes.  Using an 80% level of confidence is somewhat risk-averse, 

whereas using a 50% level of confidence would be risk-neutral, and using levels less 

than 50% would be risk-seeking.  An 80% confidence level results in greater 

contingency as compared to a 50% 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 analysis used Monte Carlo simulation to generate a large number of potential cost 

and schedule outcomes in light of the identified risks, and then identified the 

contingency from the distribution of simulated outcomes. 

The following subsections describe the primary steps of the analysis.  Section 6 

provides the results of the analysis. 

4.1 Identify and Assess Risk Factors 

The PDT held a formal risk workshop on September 24, 2018. 

The workshop participants included capable and qualified representatives from multiple 

project team disciplines and functions, including project management, cost engineering, 

geotechnical, environmental, and others. 

Table 3 summarizes the workshop participants. 
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Table 3:  Participants in September 24, 2018 Risk Workshop 

Organization Office/Role Number of Participants 

New York - USACE Cost Engineering 1 

New York - USACE Economist 1 

New York - USACE Engineering Management 1 

New York - USACE Environmental 2 

New York - USACE Geotechnical 1 

New York - USACE Program Management 1 

New York - USACE Structural 2 

New York - USACE Planning 1 

AECOM Project Engineering 1 

AECOM Project Management 1 

AECOM Cost Estimating / Risk Analyst 1 

 

The primary objective of the workshop was to gather inputs from the participants to 

answer the following questions: 

1. What could go worse or better than planned? 

As a group, participants worked through the risk checklist provided in the USACE 

Cost and Schedule Risk Analysis Guidance document and identified risks and 

opportunities relevant to this project.  The participants also discussed other risks 

and opportunities specific to this project or common to similar projects and in some 

cases identified these as relevant. 

2. How likely is it? 

For each risk factor or opportunity identified in Step 1, participants as a group rated 

the likelihood that it would impact the project cost, and rated the likelihood that it 

would impact the project schedule.  Participants rated likelihoods using the 

qualitative ratings shown in Table 4. 

Table 4:  Qualitative Likelihood Ratings 

Qualitative 
Likelihood 

Rating 

Quantitative  
Probability 

Range 

Very Likely 70% to 90% 

Likely 30% to 70% 

Possible 5% to 30% 

Very Unlikely 0% to 5% 
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3. What are the potential cost or schedule impacts? 

For each risk factor or opportunity identified in Step 1, participants as a group rated 

the potential impact on the project cost, and rated the potential impact on the 

project schedule.  Participants rated impacts using the qualitative ratings shown in 

Table 5. 

Table 5:  Qualitative Impact Ratings 

Qualitative 
Impact 
Rating 

Quantitative  
Cost Impact Range 

(% of Baseline Cost Exceeded) 

Quantitative  
Schedule Impact Range 

(% of Baseline Schedule Exceeded) 

Negligible 0% to 0.5% 2% to 3% 

Marginal 0.5% to 2% 3% to 5% 

Significant 2% to 3% 5% to 10% 

Critical 3% to 5% 10% to 20% 

Crisis Over 5% Over 20% 

 

The inputs are recorded in the risk register included in Appendix D and described in 

Section 6.1. 

For each risk factor or opportunity and for each of cost and schedule, a qualitative risk 

level was assigned based the assigned likelihood and impact ratings and the criteria in 

Table 6. 

Table 6:  Qualitative Risk Levels 

Qualitative 
Likelihood 

Rating 

Qualitative Impact Rating 

Negligible Marginal Moderate Significant Critical 

Certain RELOOK AT BASIS OF ESTIMATE 

Very Likely Low Medium High High High 

Likely Low Medium Medium High High 

Possible Low Low Medium Medium High 

Unlikely Low Low Low Medium Medium 

 

Following the risk workshops: 

1. The PDT identified certain cases where one risk factor was already captured by 

or correlated with another risk factor. 

The risk register included in Appendix D and described in Section 6.1 identifies 

these cases and describes how they were treated. 
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2. For each risk factor and opportunity, and for each of cost and schedule, the 

PDT estimated numeric values for the low, high, and most likely impacts as 

follows: 

a) For risk factors that had been assigned a qualitative risk level of Moderate 

or High, the PDT developed estimates are based on specific considerations 

of each risk factor. 

b) For risk factors that had been assigned a qualitative risk level of Low, the 

PDT used estimates equal to the lower and upper bounds defined in Table 

5 for the assessed impact rating, or other estimates based on specific 

considerations of each risk factor. 

The risk model included in Appendix E details the estimated numeric values for 

each risk factor.  The rationale for each estimated value is documented in the 

Crystal Ball risk model that accompanies this document. 

4.2 Model Risks 

Using the Crystal Ball software, risks identified in the risk register as follows: 

1. For each risk factor or opportunity, and for each of cost and schedule: 

a) If the risk factor or opportunity had been assigned qualitative risk level of 

Moderate or High, assume the risk factor or opportunity occurs. 

b) Otherwise: 

i) Simulate the probability of occurrence as a uniform random variable 

over the range defined in Table 4 for the assessed likelihood rating. 

ii) Simulate the occurrence as a Yes/No random variable with the 

probability simulated in Step i) above. 

c) If the risk factor or opportunity does not occur, assume the impact is zero. 

d) Otherwise: 

i) If the risk factor or opportunity had been assigned qualitative risk level 

of Moderate or High, simulate the impact as a triangular random 

variable between the estimated values for the low and high impacts, 

and with a peak (mode) at the estimated value for the most likely 

impact. 

ii) Otherwise, simulate the impact as a uniform random variable between 

the estimated values for the low and high impacts. 

2. For each of cost and schedule, calculate total impacts over: 

a) All risk factors and opportunities, and, 
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b) Only risk factors and opportunities where the corresponding cost or 

schedule quantitative risk level was Moderate or High, and, 

Section 4.3 discusses the uses of these totals in more detail. 

3. Repeat the simulation for a total of 200,000 trials. 

The result was a set of 200,000 potential project outcomes that were analyzed as 

Section 4.3 describes to estimate cost and schedule contingencies. 

Appendix E provides details of the risk model, including parameters used to model the 

likelihood and impact of each risk factor and opportunity. 

4.3 Analyze Cost Estimate and Schedule Contingency 

The base cost contingency was calculated as follows: 

1. From the potential project outcomes generated by the simulation, identify the 

percentile of the total cost impact of all risk factors and opportunities that 

corresponds to the desired confidence level. 

2. Calculate the percentage that the percentile identified in Step 1 represents of 

the base cost estimate. 

3. Round the percentage calculated in Step 2 to the nearest whole percentage. 

4. Calculate the contingency as the rounded percentage calculated in Step 3 

multiplied by the base cost estimate. 

The base schedule contingency was calculated in a similar fashion, except using the 

schedule impact and base schedule estimate in place of their cost counterparts. 

The contingency for the cost of schedule delays was calculated as follows: 

1. Use the following parameters: 

a) [Baseline Cost] = $27,725,516 

b) [Baseline Start Date] = November 29, 2021 

c) [Baseline Completion Date] = November 24, 2022 

d) [Current OMB Escalation Rate] = 1.8% (the current OMB nominal discount 

rate for a 10-year term) 

e) [Current Project Location Escalation Rate] = 2.20% (the product of the 

current OMB escalation rate and USACE CWCCIS 1.20 state adjustment 

factor for the state of New Jersey) 

f) [Assumed Annual Recurring Cost Amount] = $270,000, which assumes the 

equivalent of 1 full-time employee at $270,000/year 
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g) [Maximum Anticipated Annual Amount] = [Baseline Cost] / ([Baseline 

Completion Date] – [Baseline Start Date]) * 365.25 

2. Calculate unplanned escalation costs as follows: 

([Current Project Location Escalation Rate] – [Current OMB Escalation Rate]) * 

[Maximum Anticipated Annual Amount] / 365 * [Schedule Contingency (in days)] 

3. Calculate the unplanned recurring costs as follows: 

[Assumed Annual Recurring Cost Amount] / 365.25 * [Schedule Contingency (in 

days)] 

4. Calculate the contingency as the sum of the costs calculated in Step 2 and 3. 

The resulting contingency was added to the base cost contingency to calculate the total 

project cost contingency. 

5 KEY ASSUMPTIONS  

Key assumptions in the CSRA include the following: 

1. Level of Design – The CSRA is based on designs that are at approximately a 

20% to 30% level, (preliminary feasibility-level design). 

2. Cost Estimate – The CSRA is based on an MII MCACES (Micro-Computer 

Aided Cost Estimating Software) cost estimate and dated September 2018. 

3. Real Estate Costs – The CSRA excludes real estate costs (Account 01 – 

Lands & Damages) from the base cost estimate. Real estate contingencies will 

be developed separately outside of the CSRA. 

4. Life Cycle Costs – The CSRA excludes life cycle costs. 

5. Operating and Maintenance Costs – The CSRA excludes operating and 

maintenance costs. 

6. Cost of Schedule Delays – The CSRA estimates the cost of schedule delays 

in terms of unplanned escalation and recurring costs as detailed in Section 4.3. 

7. All Risks Included – The CSRA results include the effect of all identified risks.  

In risk analyses, it is common include only the effect of Moderate and High level 

risks.  In this CSRA, the combined effect of Low level risks was found to be 

significant (see Sections 6.2 and 6.3), so these are also included. 

6 RESULTS 

The following sections provide the cost and schedule risk analysis results.  These 

results include contingency calculation results, as well as sensitivity analyses that 

illustrate variability and the key contributors to it. 
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6.1 Risk Register 

The risk register developed for this project is provided in Appendix D.  The risk register 

includes all risks identified by the PDT, as well as additional information regarding the 

nature and impacts of each risk. 

Specifically, for each risk factor and opportunity, the risk register identifies the following: 

1. Risk No. – A code assigned to uniquely identify the risk factor or opportunity. 

2. Risk/Opportunity Event – A short description of the risk factor or opportunity. 

3. Concerns – A summary of the concerns discussed by the PDT relating to the 

risk factor or opportunity. 

4. PDT Risk Conclusions, Justification – A summary of PDT discussions and/or 

subsequent modeler assumptions regarding the likelihood or impact of the risk 

factor or opportunity. 

5. Project Cost: 

a) Likelihood – Qualitative rating assigned as to the likelihood that the risk 

factor or opportunity will impact the project cost. 

b) Impact – Qualitative rating assigned as to the potential impact of the risk 

factor or opportunity on the project cost. 

c) Risk Level – Qualitative cost risk level corresponding to the assigned 

likelihood and impact per Table 6. 

6. Project Schedule: 

a) Likelihood – Qualitative rating assigned as to the likelihood that the risk 

factor or opportunity will impact the project schedule. 

b) Impact – Qualitative rating assigned as to the potential impact of the risk 

factor or opportunity on the project cost. 

c) Risk Level – Qualitative schedule risk level corresponding to the assigned 

likelihood and impact per Table 6. 

7. Responsibility/POC – Individual or group identified by the PDT as responsible 

for managing the risk factor or opportunity. 

6.2 Cost Contingency Results 

This section discusses results discussed that exclude the cost of schedule delay.  

Section 7.4 discusses results that include the cost of schedule delay. 

Table 7 shows the base cost contingencies for all risks calculated for the 50%, 80%, 

and 90% confidence levels. 
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The base cost contingency for all risks calculated for the 80% confidence level was 

approximately $7.2 million (26% of the baseline estimate for the total project cost). 

Table 7:  Cost Contingency Results (All Risks) 

Baseline Estimate Cost (without contingencies) = $27,725,516 

Confidence Level Contingency 
Baseline Estimate 

Cost plus 
Contingency 

Contingency 
(%) 

50% $2,218,041 $29,943,558 8.0% 

80% $7,208,634 $34,934,151 26.0% 

90% $8,040,400 $35,765,916 29.0% 

 

For comparison, Table 8 shows the corresponding results if only Moderate and High 

risks are included.  The base cost contingency for the 80% confidence level was 

approximately $6.4 million, which is $800,000 less than the corresponding $7.2 million 

contingency calculated if all risks are included.  The $800,000 represents the effect of 

Low risks, and makes up 11.1% of the $7.2 million effect of all risks, which is somewhat 

significant.  For this reason, this CSRA includes the effect of Low, Moderate, and High 

cost risks. 

Table 8:  Cost Contingency Results (Medium and High Risks Only) 

Baseline Estimate Cost (without contingencies) = $27,725,516 

Confidence Level Contingency 
Baseline Estimate 

Cost plus 
Contingency 

Contingency 
(%) 

50% $3,881,572 $31,607,089 14.0% 

80% $6,376,869 $34,102,385 23.0% 

90% $7,208,634 $34,934,151 26.0% 

 

Figure 1 shows the base cost contingencies for all risks calculated for 0% to 100% 

confidence levels in 10% increments of confidence level. 
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Figure 1:  Cost Contingency Results (All Risks) 

Figure 2 shows the sensitivity of the uncertainty in the total project cost to the individual 

uncertainties (probability, occurrence, and impact) of all cost risks and opportunities 

identified in the risk register.  For each uncertainty, Figure 2 shows the approximate 

percentage of the variance in the total project cost that is due to that uncertainty.  Figure 

2 lists the top 10 uncertainties in descending order of sensitivity and groups the 

remaining uncertainties under “Other”. 
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Figure 2:  Cost Sensitivity Analysis (All Risks) 

Figure 2 shows that one-third of the base cost contingency is due to uncertainties in one 

risk factor – TR5 (Incomplete studies geotechnical/structural). 

Risk factor TR5 represents the risk factor represents the risk that there detailed 

geotechnical analysis has not yet been completed. Additional information will be 

required for further design which could require a more robust foundation design due to 

poor soils around the wall and gates. 

The CSRA modeled the cost impact of risk factor TR5 as a triangular random variable 

distributed as follows: 

1. Low Value – Assume only three-quarters of the sheeting is required and no H-

piles are required for Segment 2.  No other segments are expected to require 

sheeting or sheet piling. 

2. Most Likely Value – Assume the value as estimated. 

3. High Value – Assume H-piles will be required for the entire length of Segment 

2. 

After risk factor TR5, the next highest contributor to the base cost contingency is risk 

factor CO4 (Transportation/Haul routes constricted or unusable), at 26.1%.  This risk 

factor represents the risk that site areas are very congested. Production rates can be 

impacted due to deliveries and materials being delayed by traffic and congestion in the 

area. 
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The CSRA modeled the cost impact of risk factor CO4 as a triangular random variable 

distributed as follows: 

1. Low Value – Crew production in the MII estimate reduced from 90% to 75%.  

This reflects a reduction in crews working to 6 hours a day due to availability 

of key materials being delivered to the sites. 

2. Most Likely Value – Assume the value is an average of the low and high 

conditions. 

3. High Value - Assume the cost impact as the sum of the following: 

Crew production in the MII estimate reduced from 90% to 50%. This reflects 

a reduction in crews working to 4 hours a day due to availability of key 

materials being delivered to the sites. 

Table 9 lists other risk factors that contribute more than 2% to the base cost 

contingency. 

Table 9:  Other Top Cost Risk Factors 

Risk 
No. Risk Opportunity/ Event Concerns PDT Risk Conclusions, Justification Contribution 

TR6 

Incomplete studies 

(hydrology and 

hydraulic/interior 

drainage) 

Interior drainage plan 

should be refined with 

city combined sewer 

system model. 

Uncertainty regarding the existing CSS 

network outside line of protection.  

Sealing of manholes and other 

interconnections. 

25.4% 

EX1 
Unexpected escalation 

on key materials 

Steel and other prices 

have been rising. 

Commodity prices may increase 

throughout the duration of the contract. 
12.0% 

 

6.3 Schedule Contingency Results 

Table 10 shows the base schedule contingencies for all risks calculated for the 50%, 

80%, and 90% confidence levels. 

The base schedule contingency for all risks calculated for the 80% confidence level was 

approximately 58.9 months. 

Table 10:  Schedule Contingency Results (All Risks) 

Baseline Estimate Cost (without contingencies) = 11.8 Months 

Confidence Level Contingency 
Baseline Estimate 

Cost plus 
Contingency 

Contingency 
(%) 

50% 20.6 Months 32.5 Months 174.4% 

80% 30.3 Months 42.1 Months 256.0% 

90% 35.9 Months 47.7 Months 303.0% 
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For comparison, Table 11 shows the corresponding results if only Moderate and High 

risks are included.  The base schedule contingency for the 80% confidence level was 

approximately 42.1 months, which is 2.3 months less than the corresponding 39.9-

month contingency calculated if all risks are included.  The 2.2 months represents the 

effect of Low risks, and makes up 5.2% of the 42.3-month effect of all risks, which is 

fairly significant.  For this reason, this CSRA includes the effect of Low, Moderate, and 

High schedule risks. 

Table 11:  Schedule Contingency Results (Medium and High Risks Only) 

Baseline Estimate Cost (without contingencies) = 11.8 Months 

Confidence Level Contingency 
Baseline Estimate 

Cost plus 
Contingency 

Contingency 
(%) 

50% 18.5 Months 30.3 Months 156.0% 

80% 28.1 Months 39.9 Months 237.0% 

90% 33.6 Months 45.4 Months 284.0% 

 

Figure 3 shows the base schedule contingencies for all risks calculated for 0% to 100% 

confidence levels in 10% increments of confidence level. 

 
Figure 3:  Schedule Contingency Results (All Risks) 

The contingency calculations effectively assumed that, when schedule risk events 

occur, they directly impact the project duration.  This might be considered conservative.  

It is possible that some schedule risk events may not impact the project duration, or 
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may only partly impact it, depending on whether or not the activities they affect are on 

the critical path.  Schedule contingencies should therefore be used with caution. 

Figure 4 shows the sensitivity of the uncertainty in the total project schedule to the 

individual uncertainties (occurrence and impact) of the schedule risks and opportunities 

identified in the risk register.  For each uncertainty, Figure 4 shows the approximate 

percentage of the variance in the total project schedule that is due to that uncertainty.  

Figure 4 lists the top 8 uncertainties in descending order of sensitivity and groups the 

remaining uncertainties under “Other”. 

 
Figure 4:  Schedule Sensitivity Analysis (All Risks) 

Figure 4 shows that 40.5% of the uncertainty in the total project schedule is due to 

uncertainties in one risk factor PM1 – (Project Schedule in question).  This risk factor 

represents that contaminated material may be discovered during the planning, 

engineering, and design phase of the project. 

The CSRA modeled the schedule impact of risk factor CO1 as a triangular random 

variable distributed as follows: 

1. Low Value – Assume schedule is as estimated. 

2. Most Likely Value – Assume some sites will be delayed, making the overall 

project moderately delayed. 
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3. High Value – Assumes some sites will be delayed and that the overall start of 

construction of the project will be delayed by two years while waiting for the 

contamination to be cleaned up. 

After risk factor PM1, the next highest contributor to the schedule contingency is risk 

factor LD1 (Project Schedule in question), at 14.0%.  This risk factor represents the risk 

that there will be delays in acquiring easements (including around the railroad) which 

can cause a delay in bidding and construction. 

The CSRA modeled the schedule impact of risk factor LD1 as a triangular random 

variable distributed as follows: 

1. Low Value – Assume schedule is as estimated. 

2. Most Likely Value – Assume schedule is as estimated. 

3. High Value – Assume twelve additional months will be required to receive all 

required easements and access permits. 

Table 12 lists other risk factors that contribute more than 2% to the base schedule 

contingency. 

Table 12:  Schedule Contingency Results 

Risk 
No. 

Risk Opportunity/ 
Event Concerns PDT Risk Conclusions, Justification Contribution 

TR8 

Known and 

unknown utility 

impacts 

Required relocations of overhead 

electric, pipelines, fiber optics, 

and other unknown utilities may 

result in costs or delays that are 

not included in the current cost 

estimate or schedule.  The 

current cost estimate is based 

upon an allowance (fixed 

amount). 

Required relocations of overhead 

electric, pipelines, fiber optics, and 

other unknown utilities may result in 

costs or delays that are not 

included in the current cost 

estimate or schedule.  The current 

cost estimate is based upon an 

allowance (fixed amount). 

13.9% 

CO5 

Critical fabrication 

and delivery of 

gates 

Gates fabrication time 

Gates will require time to fabricate 

and deliver. May impact the 

schedule. 

12.1% 

PM3 Scope not defined 
Scope not defined for relocation 

of on-ramp at Segment 2 

The Poinier Street ramp should be 

relocated to accommodate the 

proposed PATH extension. If 

Segment 2 construction precedes 

the PATH construction, relocation 

of the roadway will have to be 

coordinate, schedule-wise and 

funding, with the PANYNJ/PATH. 

10.2% 
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Risk 
No. 

Risk Opportunity/ 
Event Concerns PDT Risk Conclusions, Justification Contribution 

CO1 
Unidentified 

hazardous waste 

There will be sites that are 

discovered during construction 

that are contaminated. 

If the site is contaminated with 

HTRW or if CERCLA-regulated 

materials, there will be delays while 

the site is cleaned up.  Otherwise, 

additional costs will be part of 

project cost of proper disposal. 

3.5% 

CO2 

Site access / 

restrictions 

(highways, bridges, 

overhead / 

underground 

utilities) 

Site access via railroad property 

will likely require MOAs or the 

like. 

Access, construction, jacking, etc. 

on railroad property will require an 

MOA and close coordination, 

similar to other flood risk reduction 

projects in NJ. 

2.9% 

CO4 

Transportation / 

haul routes 

constricted or 

unusable during 

periods of time 

Site areas are very congested.  

Production rates can be impacted 

due to the congestion. 

Production rates may be lower than 

MII estimate, however, haul 

quantities are not large. 

2.8% 

 

6.4 Combined Cost and Schedule Contingency Results 

This section discusses results that combine the base cost contingency results 

(discussed in Section 6.2) with a contingency for the cost of schedule delay. 

Table 13 shows the schedule contingencies calculated for the 50%, 80%, and 90% 

confidence levels.  For each confidence level, Table 13 also shows the corresponding 

cost of schedule delay, rounded to three significant digits. 

The schedule contingency calculated for the 80% confidence level was approximately 

42.1 months (256% of the baseline estimate for the total project duration).  This 

represents a cost of schedule delay of approximately $798 thousand. 

Table 13:  Schedule Contingency Results (All Risks) 

Baseline Estimate Duration (without contingencies)  
11.8 

Months 
    

Confidence 
Level 

Contingency 

Baseline 
Estimate 
Duration 

Plus 
Contingency 

Contingency 
(%) 

Cost of Schedule Delay 

Escalation 
Recurring 

Costs 
Total 

50% 20.7 Months 32.5 Months 175.0% $296,949 $453,452 $750,402 

80% 30.3 Months 42.1 Months 256.0% $310,988 $487,479 $798,468 

90% 35.9 Months 47.7 Months 303.0% $325,027 $521,507 $846,534 
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Table 14 shows the combined cost and schedule contingency results calculated for the 

50%, 80%, and 90% confidence levels.  These add base cost contingencies from 

Table 7 to the corresponding costs of schedule delay from Table 13.  Table 14 rounds 

dollar amounts. 

Table 14:  Combined Cost and Schedule Contingency Results 

Baseline Estimate Cost (without contingencies) = $27,726,000 

Confidence Level Contingency 
Baseline Estimate 

Cost plus 
Contingency 

Contingency 
(%) 

50% $5,464,000 $33,190,000 19.7% 

80% $8,277,000 $36,003,000 29.9% 

90% $9,268,000 $36,994,000 33.4% 

 

The combined cost and schedule contingency calculated for the 80% confidence level 

was approximately $8.3 million (29.9% of the baseline estimate for the total project 

cost).  Of the $8.3 million, $7.2 million (or 87.1%) represents the base cost contingency, 

and the remaining 12.9% represents the contingency for the cost of schedule delay. 

Figure 5 shows the combined cost and schedule contingencies calculated for 0% to 

100% confidence levels in 10% increments of confidence level. 

 
Figure 5:  Combined Cost and Schedule Contingency Results
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7 MAJOR FINDINGS/OBSERVATIONS/RECOMMENDATIONS 

Table 15 shows the combined cost and schedule contingency results calculated for 0% 

to 100% confidence levels in 10% increments of confidence level.  The results shown 

earlier in Table 14 are a subset of these results, in that Table 14 shows the same 

results, but for the 50%, 80%, and 90% confidence levels only. 

The combined cost and schedule contingency calculated for the 80% confidence level 

was approximately $8.3 million (29.9% of the baseline estimate for the total project 

cost). 

Table 15:  Combined Cost and Schedule Contingency Results  

Confidence 
Level 

Contingency 
($) 

Baseline Estimate Cost 
Plus Contingency 

Contingency  
(%) 

0% -$993,928 $26,731,589 -3.6% 

10% $2,618,396 $30,343,913 9.4% 

20% $3,269,039 $30,994,555 11.8% 

30% $3,919,681 $31,645,198 14.1% 

40% $4,536,886 $32,262,403 16.4% 

50% $5,463,739 $33,189,256 19.7% 

60% $6,391,637 $34,117,153 23.1% 

70% $7,319,535 $35,045,051 26.4% 

80% $8,276,690 $36,002,207 29.9% 

90% $9,268,328 $36,993,844 33.4% 

100% $14,977,118 $42,702,634 54.0% 

 

One-third of the base cost contingency is due to uncertainties in one risk factor – TR5 

Incomplete studies (geotechnical/structural).  This risk factor represents the risk that 

there are gaps in the geotechnical data. Additional information will be required for 

further design which could require a more robust foundation design due to poor soils 

around the wall and gates. 

After risk factor TR5, the next highest contributor to the base cost contingency is risk 

factor CO4 (Transportation/haul routes congested), at 26.2%.  This risk factor 

represents the risk that the site areas are very congested.  Production rates can be 

impacted due to materials being delayed. 

Contingencies for the cost of schedule delay are relatively small compared to the base 

cost contingencies.  At the 80% confidence level, the base cost contingency makes up 

87.1% of the combined cost and schedule contingency.  As a result, the risk factors 

(TR5 and CO4) that account for most of the uncertainty in the base cost (excluding the 

cost of schedule delay) also account for most of the uncertainty in the combined cost 

(including the cost of schedule delay). 
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The results are based on information gathered is based on information gathered at a 

formal risk workshop held on September 24, 2018, and on the key assumptions detailed 

in Section 5. 

This report makes the following recommendations: 

1. Assign Responsibility/POC – So far, the PDT has not assigned responsibility 

or point of contact (POC) for any of the 31 risk factors or opportunities listed in 

the risk register.  As a first step to developing response or mitigation plans (see 

below), the PDT should assign responsibility/POC for the remaining risk factors 

or opportunities as the project enters the next phase. 

2. Develop Response/Mitigation Plans – The CSRA identifies the risks and 

opportunities and quantifies their importance.  The PDT should develop plans 

for responding to the identified risks and opportunities, ideally starting with the 

most important ones.  These plans could involve avoiding, transferring, or 

mitigating risks (or alternatively exploiting, sharing, or enhancing opportunities).  

Some residual risk could remain even after response.  Responses might also 

introduce new risks themselves. 

3. Monitor and Control Risks – The PDT should conduct regular risk review 

meetings to review risks that have already been identified, and to identify and 

quantify new risks that arise as the project progresses.  The CSRA should be 

repeated if there are any significant changes in risks or opportunities. 

4. Use the Risk Register – The risk register can be an effective tool for managing 

identified risks throughout the project.  The PDT should update the risk register 

as designs, cost estimates, and schedule are further refined.  Recommended 

uses of the risk register going forward include: 

a) Documenting risk mitigation strategies being pursued in response to the 

identified risks and their assessment in terms of probability and impact, 

b) Providing project sponsors, stakeholders, and leadership/management with 

a documented framework from which risk status can be reported in the 

context of project controls, 

c) Communicating risk management issues, 

d) Providing a mechanism for eliciting feedback and project control input, and, 

e) Identifying risk response plans. 
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Cost and Schedule Summary 
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 Cost Summary for Risk Register Development 

  Project: Passaic Tidal     

  Project Development Stage/Alternative:  Report Update       

  Risk Category: Moderate Risk: Typical Project or Possible Life Safety Meeting Date: 9/24/2018   

  Schedule Duration Nov-2021 Nov-2022 Schedule Duration: 11.8 Months 256% 

    
From (Month/Year) From (Month/Year) 

    
Schedule Contingency 

    
    

 
80% Finish Date Jun-2025 

  WBS Feature of Work Contract Cost % Contingency $ Contingency Total 

              

  Risk Not included within CSRA Model           

  01   LANDS AND DAMAGES Real Estate  $                 2,416,500  50%  $                 1,208,250   $            3,624,750  

  Risk included within CSRA Model           

1 02   RELOCATIONS    $                 1,100,000  26%  $                   286,000   $            1,386,000  

2 06 FISH AND WILDLIFE FACILITIES    $                   500,000  26%  $                   130,000   $               630,000  

3 11 LEVEES AND FLOODWALLS    $               16,701,787  26%  $                 4,342,465   $          21,044,252  

4 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES    $                 2,639,283  26%  $                   686,214   $            3,325,497  

5 18 CULTURAL RESOURCE PRESERVATION    $                 1,600,000  26%  $                   416,000   $            2,016,000  

6      $                              -  0%  $                              -   $                       -    

7      $                              -  0%  $                              -   $                       -    

22      $                              -  0%  $                              -   $                       -    

23 DDC Costs Planning, Engineering, & Design  $            3,381,160.54  26%  $                   879,102   $            4,260,263  

24 S&A Construction Management  $            1,803,285.62  26%  $                   468,854   $            2,272,140  

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

  KEEP           

  KEEP Totals         

  KEEP Real Estate  $                 2,416,500  50%  $                 1,208,250   $            3,624,750 

  KEEP Total Construction Estimate  $               22,541,070  26%  $                 5,860,678   $          28,401,748  

  * Total Planning, Engineering & Design  $                 3,381,161  26%  $                   879,102   $            4,260,263  

  KEEP Total Construction Management  $                 1,803,286  26%  $                   468,855   $            2,272,141  

    Fixed Dollar Risk Equally Distributed  $                              -  0%  $                              -   $                         -  

  KEEP           

  KEEP Total  $               27,725,516  0%  $                 8,416,885   $          38,558,901  

  RANGE           

  RANGE Total including Real Estate $30,142,016       
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RISK RANGE ASSUMPTION DEVELOPMENT 

Risk Matrix 

Likelihood of 

Occurrence 

              

  Impact or Consequence of Occurrence   

  Negligible Marginal Moderate Significant Critical   

Certain RELOOK AT BASIS OF ESTIMATE   

Very 
Likely Low Medium High High High   

Likely Low Medium Medium High High   

Possible Low Low Medium Medium High   

Unlikely Low Low Low Medium Medium   

              

         
Likelihood of Occurrence Table 

 
Impact or Consequence of Occurrence 

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

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

 

Likelihood 
Low % 

Occurrence 
High % 

Occurrence 
 

  
% of Project Cost or 

Schedule Change 
  

 

 

  

per Cost Event Exceeds 

per 
Schedule 

Event 
Exceeds 

Very Likely 70% 90% 

 
Negligible 0.000% 2.000% 

Likely 30% 70% 

 
Marginal 0.500% 3.000% 

Possible 5% 30% 

 
Moderate 2.000% 5.000% 

Unlikely 0% 5% 

 
Significant 3.000% 10.000% 

Unrated 
    Critical 5.000% 20.000% 

Percent's above are based on 10 events, and are considered 
approximate, judgment should be used for final grouping 

dependent on # of occurrences, project size, flexibility and 
complexity. 

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

If event 
occurrence 
is… 

then it's likelihood is 
thought to be between… 

  

If event 
occurrence 
is… 

then it's Impact to total project cost 
is 

thought to be between… 

Certain Relook at Basis of Estimate   Negligible 0% and .5% 

Very Likely 70% and 90%   Marginal .5% and 2% 

Likely 30% and 70%   Moderate 2% and 3.% 

Possible 5% and 30%   Significant 3.% and 5% 

Unlikely 0% and 5%   Critical over 5% 
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 Likelihood of Occurrence 
Tables.    

 

Impact or Consequence of Occurrence  
  

 If an event 
is classified 
as.... 

      

 

 If an event is classified as.... 

  

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

 

Negligible:  implies the event has a 0% to .5 impact to 
project cost.. 

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

 

Marginal:  implies the event has a .5% to 2 impact to 
project cost. 

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

 

Moderate:  implies the event has a 2.% to 3 impact to 
project cost. 

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

 

Significant:  implies the event has a 3.% to 5 impact to 
project cost. 

Unlikely:  implies the event has a 0% to 5% 
chance of occurrence. 

 

Critical:  implies the event has a greater than 5% to  
impact to project cost. 
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Cost and 

Schedule Risk 

Analysis     

Passaic Tidal 

Risk Facilitator John Dromsky-Reed     

        

  Risk Register Meeting  
        

    Date: 9/24/2018 

        

Attendance Name Office Representing 

Full John Dromsky-Reed AECOM Project Engineering 

Full Mike Cannon AECOM Program Management 

Full Nick DeGraaff AECOM Cost Estimator / Risk Analyist 

Full Steve Weinberg USACE Engineering Management 

Full Stan Sedwick USACE Geotechnical 

Full Xiaoming Chen USACE Structural 

Full Mitch Laird USACE Economist 

Full Jason Shea USACE Program Management 

Full Joe Diehl USACE Structural 

Full Karen Baumert USACE Planning 

Full Mukesh Kumar USACE Cost Engineering 

Full Matthew Voisine USACE Environmental 

Full Nancy Brighton USACE Environmental 
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C
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Risk/Opportunity 
Event 

Risk Event Description PDT Discussions on Impact and Likelihood 
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   Organizational and Project Management Risks (PM)                   

PM1 
Project schedule in 
question 

Sites may have some 
contamination.  NFS is assumed to 
provide clean sites.  There is a risk 
that sites will not be ready by 
planned start of construction. 

There may be delays initiating project segments if 
HTRW is identified. Delays may affect schedule and 
availability of Sandy construction funding. 

Likely Negligible Low Likely Critical High Uniform Triangular 

PM2 

Project competing with 
other projects, funding 
and resources 

Project will use funding allocated 
for Hurricane Sandy reconstruction. 

Funding will be available for another few years. Project 
will be using the same pool of funding as other large 
area projects such as Port Monmouth, South Shore 
Staten Island, as well as others.  Limited funds may be 
available for construction for this project. 

Unlikely Negligible Low Unlikely Negligible Low Uniform Uniform 

PM3 Scope not defined 
Scope not defined for relocation of 
on-ramp at Segment 2 

The Poinier Street ramp should be relocated to 
accommodate the proposed PATH extension. If 
Segment 2 construction precedes the PATH 
construction, relocation of the roadway will have to be 
coordinate, schedule-wise and funding, with the 
PANYNJ/PATH. 

Very Likely Marginal Medium Likely Critical High Triangular Triangular 

Contract Acquisition Risks (CA) 
 

                

CA1 

Acquisition planning to 
accommodate funding 
stream or anticipated 
strategy 

Funding limitations may prevent 
sections of the project being built, 
increasing the cost and time to 
complete the project. 

This risk is largely captured by risk PM2. Unlikely Negligible Low Unlikely Negligible Low Uniform Uniform 

CA2 Single Contract 
Due to real estate or design 
considerations, multiple contracts to 
be issued. 

Mobilization/demobilization costs have been 
considered for each individual site. Very Likely Negligible Low Very Likely Negligible Low Uniform Uniform 

CA3 
Preference to SDB and 
8(a) contracts 

It is likely that one or more potential 
contracts will go to SDB. 

Some increase in HOOH is likely.  However, the PDT 
assumes that increased competition will limit the cost 
impact. 

Likely Negligible Low Likely Negligible Low Uniform Uniform 

General Technical Risks (TR) 
 

                

TR1 

Design development 
stage, incomplete or 
preliminary (floodwall) 

Refined design will be needed for 
floodwall. 

Preliminary wall alignments/types have been refined to 
I-walls or soil supported T-walls. One area of pile 
supported T-walls. Confidence in current wall designs 
is good. 

Likely Negligible Low Likely Negligible Low Uniform Uniform 

TR2 

Design development 
stage, incomplete or 
preliminary 
(cultural/environmental) 

Specific sites for compensatory 
Green Acres have not been 
identified. 

Costs are based upon a compensatory land 
acquisition. However, direct impacts by the Segments 
are expected to be minimal with the LPP. There may 
be some addition impacts associated with the 
proposed interior drainage features that need to be 
quantitifed. 

Likely Negligible Low Likely Negligible Low Uniform Uniform 

TR3 

Confidence in scope, 
investigations, design, 
critical quantities (pump 
stations, interior 
drainage) 

Pump station (interior drainage) 
siting is uncertain.  Interior drainage 
features need to be refined - 
analysis based on limited field 
information. 

Pump station siting uncertain based on getting 
drainage to site and pumping outside the LOP. Outfall 
location near railroads is a potential pitfall. 

Very Likely Negligible Low Possible Negligible Low Uniform Uniform 

TR4 
Confidence in scope, 
investigations, design, 

Refined design will be needed for 
gates 

Non-standard gates could reduce cost. Likely Negligible Low Likely Negligible Low Uniform Uniform 
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critical quantities 
(closure gates) 

TR5 
Incomplete studies 
(geotech/structural) 

There are gaps in the geotechnical 
data.  Lack of boring data and gaps 
in spacing require additional 
information. 

Geotechnical data not assumed to be critical to designs 
based on project segment locations 

Very Likely Critical High Unlikely Negligible Low Triangular Uniform 

TR6 

Incomplete studies 
(hydrology and 
hydraulic/interior 
drainage) 

Interior drainage plan should be 
refined with city combined sewer 
system model. 

Uncertainty regarding the existing CSS network outside 
line of protection.  Sealing of manholes and other 
interconnections. 

Very Likely Critical High Likely Negligible Low Triangular Uniform 

TR7 
Hazardous waste 
concerns 

Additional contaminated materials 
might be identified during PED. 

Additional testing will be needed for sites during PED.  
However, impact on the overall project cost and 
schedule likely to be marginal. 

Likely Negligible Low Likely Negligible Low Uniform Uniform 

TR8 
Known and unknown 
utility impacts 

There is a lack of existing utility 
data and relocations. 

Required relocations of overhead electric, pipelines, 
fiber optics, and other unknown utilities may result in 
costs or delays that are not included in the current cost 
estimate or schedule.  The current cost estimate is 
based upon an allowance (fixed amount). 

Likely Significant High Likely Critical High Triangular Triangular 

Lands and Damages (LD) 
  

                

LD1 Real Estate plan defined 
Delays in acquiring easements can 
delay bidding. 

Advancing designs while waiting for real estate 
funding.  Contracts can be parallel to catch up on 
contract schedule. 

Possible Marginal Low Likely Critical High Uniform Triangular 

LD2 
Known and unknown 
utility impacts 

Utility locations are unknown. 
Change design slightly,   Lump sum items assumed, 
opportunity to decrease based on actual locations. 

Possible Marginal Low Likely Negligible Low Uniform Uniform 

LD3 
Environmental mitigation 
needs identified 

Land acquiring or monetary 
compensation for mitigation; 
wetland, riparian, and green acre 
impacts. 

Plan is identified.  Project strategy will be defined better 
as project moves forward.  Dependent on type of 
mitigation required per segment and area. 

Likely Negligible Low Likely Negligible Low Uniform Uniform 

Regulatory Environmental Risks  (RG) 
 

                

RG1 

Environmental and water 
quality issues (pump 
stations) 

Pump station discharge will need to 
have no effect on sediment 
resuspension. 

Energy dissipation or operational controls must limit 
resuspension.  Not an issue with LPP. 

Possible Marginal Low Unlikely Negligible Low Uniform Uniform 

RG2 

Conforming to the State 
implementation plan for 
air quality 

The project likely will not exceed 
de-minimis standards; however, 
needs to be reevaluated. 

The community is sensitive to the air pollution 
standards. Check equipment and delivery trucks 
required. 

Possible Marginal Low Possible Marginal Low Uniform Uniform 

RG3 
Historic/Cultural site,  
present 

The current estimate assumes 
there will be cultural resources 
uncovered during design or 
construction. 

Additional sites may be designated during construction. Possible Marginal Low Likely Negligible Low Uniform Uniform 

RG4 
Endangered species, or 
wetlands present 

Impacts, and associated 
compensation is uncertain. 

Direct impacts by the Segments are expected to be 
minimal with the LPP. There may be some addition 
impacts associated with the proposed interior drainage 
features that need to be quantitifed. 

Likely Negligible Low Likely Negligible Low Uniform Uniform 

Construction Risks  (CO) 
  

                

CO1 
Unidentified hazardous 
waste 

There will be sites that are 
discovered during construction that 
are contaminated. 

If the site is contaminated with HTRW or if CERCLA-
regulated materials, there will be delays while the site 
is cleaned up.  Otherwise, additional costs will be part 
of project cost of proper disposal. 

Likely Marginal Medium Possible Critical High Uniform Triangular 

CO2 

Site access / restrictions 
(highways, bridges, 
overhead / underground 

Site access via railroad property will 
likely require MOAs or the like. 

Access, construction, jacking, etc. on railroad property 
will require an MOA and close coordination, similar to 
other flood risk reduction projects in NJ. 

Likely Marginal Medium Likely Critical High Triangular Triangular 
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utilities) 

CO3 Adequate staging areas 
Staging area needs have not been 
fully assessed. 

Staging areas must be located in dense urban area.  
There are adequate, but the areas are not currently in 
the real estate estimate.  Assume this will be 
addressed separately by the Lands and Damages 
estimate. 

Likely Negligible Low Unlikely Negligible Low Uniform Uniform 

CO4 

Transportation / haul 
routes constricted or 
unusable during periods 
of time 

Site areas are very congested.  
Production rates can be impacted 
due to the congestion. 

Production rates may be lower than MII estimate, 
however, haul quantities are not large. 

Likely Critical High Likely Critical High Uniform Triangular 

CO5 
Critical fabrication and 
delivery of gates 

Gates fabrication time 
Gates will require time to fabricate and deliver. May 
impact the schedule. 

Possible Marginal Low Likely Critical High Uniform Triangular 

Estimate and Schedule Risks (ES) 
 

                

ES1 

Estimates developed in 
MCACES MII and/or 
CEDEP 

Estimate is developed in MCACES. 
Estimate was completed in MCACES MII, using 
updated quotes, price and equipment books. 

Possible Negligible Low Unlikely Negligible Low Uniform Uniform 

ES2 

Estimate reflects local 
market for labor and 
subsistence 

Labor rates may vary from those 
assumed in the baseline cost 
estimate. 

Certain locales are increasing the minimum wage to 
$15/hr.  Union labor has already indicated that the 
labor unions will follow the increase by elevating skilled 
trades above minimum wage 

Very Likely Marginal Medium Unlikely Negligible Low Triangular Uniform 

External Risks (EX) 
  

                

EX1 
Unexpected escalation 
on key materials 

Steel and other prices have been 
rising. 

Commodity prices may increase throughout the 
duration of the contract. 

Very Likely Critical High Likely Negligible Low Triangular Uniform 

EX2 
Local communities pose 
objections 

Due to the reduction in the scope of 
the project to the LPP; public 
objections are expected to be 
minimal. 

Public perception to date has been favorable. Unlikely Marginal Low Unlikely Negligible Low Uniform Uniform 

EX3 
High local construction 
escalation rates 

Local construction escalation can 
easily exceed the projected OMB 
national escalation, especially in 
the out years. 

The impacts of this risk are generally captured in 
commodity escalation risks in PR1 and labor escalation 
risks in ES2. 

Possible Marginal Low Likely Negligible Low Uniform Uniform 
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 Project Cost 

  

 Project 
Schedule 

  

Other 
Information 

Cost Model Schedule Model TOTAL Cost  TOTAL Schedule 
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Low 
Varian

ce 
(Min) 

Likely 
(C) 

High 
Varian

ce 
(Max) 

Assumpt
ion 

Low 
Varian
ce (S)  
(Min) 

Like
ly 
(S) 

High 
Varian
ce (S) 
(Max) 

Assumpt
ion 

Eve
nt 
Pro
b 
(PC) 

Yes/No 
Assumpt
ion 
Curve 
(PC) 

Eve
nt 
Pro
b 
(PC
S) 

Yes/No 
Assumpt
ion 
Curve 
(PCS) 

Simulat
ed 

Cost 
(C) + 
(CS) 

Eve
nt 
Pro
b 
(PS) 

Yes/No 
Assumpt
ion 
Curve 
(PS) 

Simulat
ed 

Sched 
(S) 

   Organizational and Project Management Risks 
(PM) 

                                    

PM
1 

Project schedule in 
question 

Likely 
Negligi
ble 

Low Likely Critical 
Hig
h 

Unifor
m 

Triangu
lar 

$0 $69,315 
$138,63
0 

$0 
0.0 
Months 

6 
Mont
hs 

24.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

PM
2 

Project competing 
with other projects, 
funding and 
resources 

Unlik
ely 

Negligi
ble 

Low 
Unlik
ely 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

PM
3 

Scope not defined 
Very 
Likely 

Margin
al 

Mediu
m 

Likely Critical 
Hig
h 

Triangu
lar 

Triangu
lar 

$0 
$157,38
8 

$157,38
8 

$0 
0.0 
Months 

6.00 
Mont
hs 

12.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

Contract Acquisition Risks (CA)                                           

CA
1 

Acquisition planning 
to accommodate 
funding stream or 
anticipated strategy 

Unlik
ely 

Negligi
ble 

Low 
Unlik
ely 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

CA
2 

Single Contract 
Very 
Likely 

Negligi
ble 

Low 
Very 
Likely 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

CA
3 

Preference to SDB 
and 8(a) contracts 

Likely 
Negligi
ble 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

 General Technical Risks (TR)                                           

TR
1 

Design development 
stage, incomplete or 
preliminary (floodwall) 

Likely 
Negligi
ble 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

TR
2 

Design development 
stage, incomplete or 
preliminary 
(cultural/environment
al) 

Likely 
Negligi
ble 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

TR
3 

Confidence in scope, 
investigations, 
design, critical 
quantities (pump 
stations, interior 
drainage) 

Very 
Likely 

Negligi
ble 

Low 
Possi
ble 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

TR
4 

Confidence in scope, 
investigations, 
design, critical 
quantities (closure 

Likely 
Negligi
ble 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 
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gates) 

TR
5 

Incomplete studies 
(geotech/structural) 

Very 
Likely 

Critical High 
Unlik
ely 

Negligi
ble 

Lo
w 

Triangu
lar 

Unifor
m 

-
$1,409,8
38 

$0 
$1,397,3
51 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

TR
6 

Incomplete studies 
(hydrology and 
hydraulic/interior 
drainage) 

Very 
Likely 

Critical High Likely 
Negligi
ble 

Lo
w 

Triangu
lar 

Unifor
m 

-$53,329 $0 
$2,134,0
72 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

TR
7 

Hazardous waste 
concerns  

Likely 
Negligi
ble 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.32 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

TR
8 

Known and unknown 
utility impacts 

Likely 
Signific
ant 

High Likely Critical 
Hig
h 

Triangu
lar 

Triangu
lar 

$500,00
0 

$800,00
0 

$1,100,0
00 

$0 
0.0 
Months 

0 
Mont
hs 

12.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

Lands and 
Damages (LD) 

                                                

LD
1 

Real Estate plan 
defined 

Possi
ble 

Margin
al 

Low Likely Critical 
Hig
h 

Unifor
m 

Triangu
lar 

$138,63
0 

$333,96
0 

$554,52
0 

$0 
0.0 
Months 

0 
Mont
hs 

12.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

LD
2 

Known and unknown 
utility impacts 

Possi
ble 

Margin
al 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$138,63
0 

$346,57
5 

$554,52
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

LD
3 

Environmental 
mitigation needs 
identified 

Likely 
Negligi
ble 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

Regulatory Environmental Risks  (RG)                                         

RG
1 

Environmental and 
water quality issues 
(pump stations) 

Possi
ble 

Margin
al 

Low 
Unlik
ely 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$138,63
0 

$346,57
5 

$554,52
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

RG
2 

Conforming to the 
State implementation 
plan for air quality 

Possi
ble 

Margin
al 

Low 
Possi
ble 

Margin
al 

Lo
w 

Unifor
m 

Unifor
m 

$138,63
0 

$346,57
5 

$554,52
0 

$0 
0.4 
Months 

0.47 
Mont
hs 

0.6 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

RG
3 

Historic/Cultural site,  
present 

Possi
ble 

Margin
al 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$138,63
0 

$346,57
5 

$554,52
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

RG
4 

Endangered species, 
or wetlands present 

Likely 
Negligi
ble 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

 Construction Risks  
(CO) 

                                                

CO
1 

Unidentified 
hazardous waste 

Likely 
Margin
al 

Mediu
m 

Possi
ble 

Critical 
Hig
h 

Unifor
m 

Triangu
lar 

$119,31
4 

$238,62
8 

$417,59
9 

$0 
0.0 
Months 

12.00 
Mont
hs 

24.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

CO
2 

Site access / 
restrictions 
(highways, bridges, 
overhead / 
underground utilities) 

Likely 
Margin
al 

Mediu
m 

Likely Critical 
Hig
h 

Triangu
lar 

Triangu
lar 

$0 $50,000 
$175,00
0 

$0 
0.0 
Months 

3 
Mont
hs 

6.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

CO
3 

Adequate staging 
areas 

Likely 
Negligi
ble 

Low 
Unlik
ely 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

CO
4 

Transportation / haul 
routes constricted or 
unusable during 
periods of time 

Likely Critical High Likely Critical 
Hig
h 

Unifor
m 

Triangu
lar 

$1,515,9
39 

$3,787,
921 

$6,059,9
03 

$0 
0.0 
Months 

3.00 
Mont
hs 

6.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

CO
5 

Critical fabrication 
and delivery of gates 

Possi
ble 

Margin
al 

Low Likely Critical 
Hig
h 

Unifor
m 

Triangu
lar 

$138,63
0 

$346,57
5 

$554,52
0 

$0 
0.0 
Months 

3 
Mont
hs 

12.0 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 
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Estimate and Schedule Risks (ES)                                           

ES
1 

Estimates developed 
in MCACES MII 
and/or CEDEP 

Possi
ble 

Negligi
ble 

Low 
Unlik
ely 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$0 $69,315 
$138,63
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

ES
2 

Estimate reflects local 
market for labor and 
subsistence 

Very 
Likely 

Margin
al 

Mediu
m 

Unlik
ely 

Negligi
ble 

Lo
w 

Triangu
lar 

Unifor
m 

$0 
$166,44
3 

$388,36
7 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

 External Risks (EX)                                                 

EX
1 

Unexpected 
escalation on key 
materials  

Very 
Likely 

Critical High Likely 
Negligi
ble 

Lo
w 

Triangu
lar 

Unifor
m 

$0 
$945,09
9 

$1,626,5
56 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

EX
2 

Local communities 
pose objections 

Unlik
ely 

Margin
al 

Low 
Unlik
ely 

Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$138,63
0 

$346,57
5 

$554,52
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 

EX
3 

High local 
construction 
escalation rates 

Possi
ble 

Margin
al 

Low Likely 
Negligi
ble 

Lo
w 

Unifor
m 

Unifor
m 

$138,63
0 

$346,57
5 

$554,52
0 

$0 
0.2 
Months 

0.30 
Mont
hs 

0.4 
Months 

0.0 Months 0.0% 0% 0.0%   $0 0.0% 0% 0.0 Mo 
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Appendix F 

Project Contingency
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Cost Contingency 

Contingency on Base Estimate 

Base Construction Estimate $27,725,516 

Baseline Estimate Cost Contingency Amount -> $7,208,634 

Baseline Estimate Construction Cost (80% Confidence) -> $34,934,151 

INITIAL CONSTRUCTION 

Contingency Analysis 

Base Case Estimate (Excluding 01) $27,725,516 

  

Confidence Level Contingency Value Contingency 

0% -$1,109,021 -4% 

10% $2,218,041 8% 

20% $2,772,552 10% 

30% $3,327,062 12% 

40% $3,881,572 14% 

50% $4,713,338 17% 

60% $5,545,103 20% 

70% $6,376,869 23% 

80% $7,208,634 26% 

90% $8,040,400 29% 

100% $12,476,482 45% 
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  Schedule Contingency 
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Confidence Levels 

Schedule Contingency 

Base Case Schedule Contingency

Contingency on Base Estimate 
Project Base  Schedule Duration  -> 11.8 Months 

Schedule Contingency Duration -> 30.3 Months 

Project Schedule Duration (80% Confidence) -> 42.1 Months 

INITIAL CONSTRUCTION 

Contingency Analysis 

Base Case Estimate (Excluding 01) 11.8 Months 

  

Confidence Level Contingency Value Contingency 

0% 0.6 Months 5% 

10% 9.4 Months 79% 

20% 12.7 Months 107% 

30% 15.5 Months 131% 

40% 18.1 Months 153% 

50% 20.7 Months 175% 

60% 23.4 Months 198% 

70% 26.6 Months 225% 

80% 30.3 Months 256% 

90% 35.9 Months 303% 

100% 76.0 Months 642% 
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Cost and Schedule Contingency 
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Confidence Levels 

Combined Cost and Schedule Contingency Results  

Contingency

Base Case Estimate (Excluding 01)

Base Case 
Estimate 

(Excluding 
01) 

$27,725,516 

  

Confidence 
Level Contingency Value Contingency 

0% -$993,928 -3.6% 

10% $2,618,396 9.4% 

20% $3,269,039 11.8% 

30% $3,919,681 14.1% 

40% $4,536,886 16.4% 

50% $5,463,739 19.7% 

60% $6,391,637 23.1% 

70% $7,319,535 26.4% 

80% $8,276,690 29.9% 

90% $9,268,328 33.4% 

100% $14,977,118 54.0% 
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Appendix G 

Sensitivity Charts
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Cost Outputs Distribution and Sensitivity 
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Schedule Outputs Distribution and Sensitivity 

   

 


