
Honorable John A. Boehner 
Speaker of the House 

of Representatives 

DEPARTMENT OF THE ARMY 
OFFICE OF THE ASSISTANT SECRETARY 

CIVIL WORKS 
108 ARMY PENTAGON 

WASHINGTON DC 20310-0108 

MAR 1 8 2014 

U.S. Capitol Building, Room H-232 
Washington, D.C. 20515-0001 

Dear Mr. Speaker: 

The Secretary of the Army recommends modifying the cost of the Illinois 
Shoreline Erosion, Interim Ill, Wilmette, Illinois, to the Illinois-Indiana State Line 
(Chicago Shoreline) project that was authorized by Section 101(a)(12) of the Water 
Resources Development Act (WRDA) of 1996, as amended. The recommended cost 
increases are necessary because the respective current estimated project first cost 
exceeds the maximum project cost allowed by Section 902 of the WRDA of 1986, as 
amended. The enclosed report of the Director of Civil Works, Army Corps of Engineers, 
dated September 10, 2013, explains and supports the cost increases and includes other 
pertinent documents. The enclosed documents demonstrate that this storm damage 
risk reduction project remains economically justified and environmentally acceptable. 

Section 101 (a)(12) authorized the construction of a locally preferred plan that 
consisted of approximately nine miles of hurricane and storm damage reduction 
features, including eight miles of new revetment, and reconstruction of an offshore 
breakwater at a total first cost of $204,000,000, with an estimated Federal cost of 
$110,000,000 and an estimated non-Federal cost of $94,000,000. Section 318 of the 
WRDA of 1990 modified the authorization to provide credit or reimbursement for the 
Federal share of project costs for additional project work undertaken by the non-Federal 
interests, including certain work that occurred before the signing of the project 
cooperation agreement. 

The maximum authorized cost, adjusted for modifications up to 20 percent and 
cost index changes in accordance with Section 902, as amended, is $327,350,000 for 
the project (October 2013 price levels). The revised estimated total project first cost is 
$540,546,000. The increases are attributed to design changes necessary to address 
public safety, regulatory concerns, public acceptability, and hazardous waste 
investigations. In accordance with Section 101 (a)(12), the Federal cost share would be 
about $185,441 ,000 (34.3 percent) and the non-Federal share would be about 
$355,105,000 (65.7 percent). The City of Chicago and the Chicago Park District are the 
non-Federal cost sharing sponsors and will be responsible for the operation, 
maintenance, repair, replacement, and rehabilitation , currently estimated at $507,000. 
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At a 3.5 percent discount rate, which is the new rate starting in October, 2013, 
and a 50-year period of economic analysis, the estimated total equivalent annual cost of 
the project is about $31,543,000 and the equivalent average annual benefit is about 
$229,300,000. The equivalent annual net benefits are $197,757,000 and the benefit-to
cost ratio is 7 .3-to-1 . 

A Finding of No Significant Impact was signed for the project on July 2, 1993, 
based on an Environmental Assessment (EA). Since then, there have been nine 
supplemental EAs for the project. These National Environmental Policy Act documents 
adequately address the environmental impacts of the project. The project does not 
require any compensatory mitigation. The project continues to be environmentally 
acceptable. 

The Office of Management and Budget (OMB) advises that there is no objection 
to the submission of the report to Congress and concludes that the report 
recommendation is consistent with the policy and programs of the President. OMB also 
advises that should Congress increase the project authorization for construction, the 
project would need to compete with other proposed investments in future budgets. A 
copy of OMB's letter, dated February 28, 2014, is enclosed. I am providing a copy of 
this transmittal and the OMB letter to the Subcommittee on Transportation and 
Infrastructure of the Senate Committee on Environment and Public Works, and the 
Subcommittee on Energy and Water Development of the Senate Committee on 
Appropriations. I am providing an identical letter to the Speaker of the House of 
Representatives. 

Enclosures 

Very truly yours, 

~ 

o-EIIen Darcy 
A Secretary of the Army 

(Civil Works) 
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3 Enclosures 

1. Report of the Director of Civil Works, September 19, 2013 
2. OMB Clearance Letter, February 28, 2014 
3. Post Authorization Change Report, August 2013 
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ILLINOIS SHORELINE EROSION, INTERIM III 
WILMETTE TO ILLINOIS/INDIANA STATE LINE 

(CHICAGO SHORELINE) 
POST AUTHORIZATION CHANGE REPORT 

 
August 2013 

 
EXECUTIVE SUMMARY 

 
This Post Authorization Change Report (PACR) will address the cost increase in the Illinois 
Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State Line (Chicago Shoreline) 
Project. Construction costs are estimated to exceed the maximum authorized project cost 
according to Section 902 of the Water Resources Development Act of 1986 (WRDA86), as 
amended.  The project was originally authorized by Section 101 of WRDA 1996. This report 
intends to notify Congress of cost increases and recommends that the project’s authorization be 
modified in order to complete construction of the project.   
 
The project’s cost estimate has increased from the 1996 authorized cost of $204,000,000 (which 
equates to $324,069,000 at October 2012 price levels) to $536,013,000.  The increase in 
estimated project costs at 2012 price levels is $211,944,000.  The new fully funded cost estimate 
is $546,148,000. Project costs increased primarily due to changes in the design of the Locally 
Preferred Plan across several of the many project segments. 
 
Section 902 of WRDA86 defines the maximum limit authorized project cost.  The current fiscal 
year 2013 902 limit for the Chicago Shoreline Project is $327,834,000.   
 
The project is currently in the construction phase.  The project is approximately 78 percent 
physically complete with eighteen of twenty-three fully constructed, one segment currently under 
construction, and four segments remaining to be constructed.  Based upon the new cost estimate 
of $536,013,000 outlined in this report and $292,147,000 in total expenditures, the project is 
approximately 54 percent fiscally complete. Under the new cost estimate, less than $8,000,000 in 
new Federal funds would be needed to complete the project; the remaining costs are all being 
borne by the non-Federal Sponsors, the City of Chicago and the Chicago Park District.  The three 
executed Project Cooperation Agreements (PCAs) with the non-Federal Sponsor allow Work-in-
Kind credit.  The non-Federal Sponsor is planning on constructing the remaining project reaches 
with local funds and seeking credit towards its cost share.  The current estimate of the total 
project costs exceeds the current authorized 902 limit.  
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WILMETTE TO ILLINOIS/INDIANA STATE LINE 

(CHICAGO SHORELINE) 
POST AUTHORIZATION CHANGE REPORT 

 
August 2013 

 
1.0 PURPOSE 
 
This Post Authorization Change Report (PACR) will address the cost increase in the Illinois 
Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State Line (Chicago Shoreline) 
Project. Construction costs are estimated to exceed the maximum project cost limit according to 
Section 902 of the Water Resources Development Act of 1998 (WRDA98), as amended.  The 
project was originally authorized by Section 101 of WRDA 1996 and then modified by Section 
318 of WRDA 1999. This report intends to notify Congress of cost increases and recommends 
that the project’s authorization be modified to reflect the updated cost estimate.    

 
2.0 AUTHORIZED PROJECT   
 
2.1 LOCATION 
 
The authorized project is located along south western shore of Lake Michigan entirely within the 
City of Chicago, Cook County, Illinois extending from Montrose Avenue south to 75th Street.  
The project spans the Congressional Districts of Rep. Bobby Rush (IL-1), Rep. Robin Kelly (IL-
2), Rep. Mike Quigley (IL-5), Rep. Danny Davis (IL-7), and Rep. Janice Schakowsky (IL-9).   
Refer to Plate 1 for a total project map. 
 
2.2 DESCRIPTION 
 
The City of Chicago and the Chicago Park District, in conjunction with the U.S. Army Corps of 
Engineers (USACE) - Chicago District, have embarked on a multi-year reconstruction of 
approximately nine miles of Chicago’s Lake Michigan shoreline.  Chicago’s shoreline is largely 
man-made and constructed on lake fill with an average width of 1,500 feet. This fill is a key-
contributing factor to the creation of an extensive series of lakeshore parks that began in the mid 
to late 1800’s and continued through the 1940’s. Constructed primarily in the 1920s and 1930s, 
the Chicago shoreline protects significant infrastructure, parkland and Lake Shore Drive from 
storm damage and shoreline erosion.  The primary objective of the USACE Illinois Shoreline 
Erosion, Interim III Wilmette to Illinois/Indiana State Line Study was to investigate the storm 
damage, flooding and related erosion problems along the Lake Michigan shoreline.  The 
engineering analysis centered on determining the effectiveness of the shorelines; the structures’ 
ability to reduce storm related flood damages and land erosion; and design analysis for the 
structural alternatives formulated for the feasibility study.  Some of the most significant 
identified shoreline problems occurred within parkland under the administration of the Chicago 
Park District that is between U.S. Highway Route 41, Lake Shore Drive and Lake Michigan.  
Additionally, the non-Federal sponsors’ objectives included: 
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• Maintaining and enhancing the predominately landscaped, spacious, and 

continuous character of the lakeshore parks 
• Preserve the cultural, historical, and recreational heritage of the lakeshore parks 
• Increase the diversity of recreational opportunities while emphasizing lake-

oriented leisure time activities 
• Increase personal safety 
• Design all lake edge and lake construction to prevent detrimental shoreline 

erosion. 
 

The National Economic Development (NED) Plan is determined to be the plan that maximizes 
the net benefits.  For this project, the NED Plan was determined to be a rubble mound structure 
(refer to Plate 2 for a typical cross section).  The Local Sponsor did not find the NED Plan 
acceptable - their primary concerns with the design being the aesthetics and accessibility of the 
structure - thus the Local Sponsor requested a Locally Preferred Plan (LPP) that resulted in a 
greater total project cost and required additional local funding in excess of the NED Plan costs.  
The LPP does not provide a significant difference in benefits from the NED plan based on 
shoreline protection.  The significant difference in benefits between the LPP and NED plan are 
due to increased recreation benefits.    
 
The LPP is comprised of a vertical sheet pile wall and a concrete promenade lakeward of a 
concrete stepped revetment and wave deflector.  The configurations of the steps and the wave 
deflector above the top step were designed to not only provide structural stability to the 
shoreline, but also reduce the wave overtopping during high lake levels and/or high wave 
conditions (refer to Plate 3 for a typical LPP cross section).  Backshore drainage was also 
incorporated into the design in the form of swales or berms to convey storm water and lake water 
from wave events that exceed the elevation of the wave deflector crest.  The LPP incorporates 
project features, such as the promenade and steps, which also allow public access and 
recreational benefits.  Implementation of the project was broken into several reaches, which are 
being constructed over a number of years by either USACE or the non-Federal Sponsors, and are 
shown below in Table 1.    
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Table 1:  Shoreline Reconstruction Segments 

Reach Shoreline Segment 
(North to South) 

Year 
Completed1 

Length 
(Feet) 

Constructed 
By 

2 

Montrose (North)  2005 3,760 USACE 
Montrose to Irving Park Road 2014 2,050 USACE 
Irving Park Road to Belmont Ave. 2001 4,000 USACE 
Belmont to Diversey North 2004 1,700 USACE 
Belmont to Diversey South 2008 1,100 USACE 
Belmont Harbor Peninsula 1999 1,000  City of Chicago 
Diversey Revetment 2010 800 USACE 
Diversey to Fullerton 2005 2,300 USACE 
Fullerton/Theater on the Lake 2015 1,200  City of Chicago 

3 Solidarity Drive 1998 2,800  City of Chicago 

4 

I-55 to 30th Street 2000 3,400 USACE 
31st Street Beach 2000 800  City of Chicago 
31st to 33rd Street 1999 1,400 USACE 
33rd to 37th Street 2001 2,050 USACE 
37th to 40th Street 2004 3,200 USACE 
40th to 41st Street 2008 1,500 USACE 
41st to 43rd Street 2003 1,350 USACE 
43rd to 45th Street 2013 2,040  City of Chicago 
45th to 51st Street 2016 4,460  City of Chicago 
51st to 54th Street 2001 1,600  City of Chicago 
54th to 56th Street, Promontory Point  2017 4,200  City of Chicago 
56th to 57th Street 2005 800  City of Chicago 

5 South Water Purification Plant 1998 800  City of Chicago 
1 Estimated completion date for projects currently under design or being constructed are noted in 
italics 
 
2.3 LOCAL COOPERATION 
 
The following items of local cooperation were identified in the Chief of Engineer’s Report dated 
14 April 1994: 
  
6. Accordingly, I recommend that hurricane and storm damage reduction measures for the Lake 
Michigan shore of the city of Chicago, Illinois be authorized for implementation in accordance 
with the reporting officers' recommended (locally preferred) plan. My recommendation is subject 
to cost-sharing, financing, and other applicable requirements of Public Law 99-662 for this kind 
of project. Also, this recommendation is subject to the non-Federal sponsor, prior to 
construction, agreeing to comply with applicable Federal laws and policies, including the 
following requirements:  
 

a. Provide all lands, easements, and rights-of-way, including suitable borrow and dredged or 
excavated material disposal areas, and perform or assure the performance of all relocations 
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determined by the Government to be necessary for the construction, operation, maintenance, 
repair, replacement, and rehabilitation of the project; 
 
b. Provide or pay to the Government the cost of providing all retaining dikes, waste weirs, 
bulkheads, and embankments, including all monitoring features and stilling basins, that may 
be required at any dredged or excavated material disposal areas required for the 
construction, operation, maintenance, repair, replacement, and rehabilitation of the project; 
 
c. Provide 35 percent of the estimated costs of construction of the NED plan. Where the value 
of lands, easements, rights-of-way, relocations and disposal areas is less than 35 percent of 
total project costs of the NED plan, the sponsor is required to provide, during project 
construction, a cash contribution of the amount necessary to make its total contribution 
equal to 35 percent of the total cost of the NED plan; 
 
d. Provide 100 percent of the costs of construction of the recommended (locally preferred) 
plan that are in excess of the estimated costs of construction of the NED plan during the 
construction of the project; 
 
e. Hold and save the Government free from all damage arising from the construction, 
operation, maintenance, repair, replacement, and rehabilitation of the project and any 
project related betterments, except for damages due to the fault or negligence of the 
Government or the Government's contractor; 
 
f. Operate, maintain, repair, replace, and rehabilitate the completed project, or functional 
portion of the project, at no cost to the Government, in accordance with applicable Federal 
and state laws and specific directions prescribed by the Government; 
 
g. Operate, maintain, repair, replace, and rehabilitate the existing South water Filtration 
Plant cofferdam, at no cost to the Government, such that the structural integrity and crest of 
the cofferdam is preserved in a manner consistent with protection provided by the proposed 
breakwater; 
 
h. Grant the Government a right to enter, at reasonable times and in a reasonable manner, 
upon land which the local sponsor owns or controls for access to the project for the purpose 
of inspection, and, if necessary, for the purpose of completing, operating, maintaining, 
repairing, replacing, or rehabilitating the project; 
 
i. Maintain public ownership and public use of the shorelands upon which the amount of 
Federal participation is based for so long as the project remains authorized; 
 
j. Provide and maintain necessary roads, parking area, and other public use facilities open 
and available to all on equal terms; 
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k. Keep, and maintain books, records, documents, and other evidence pertaining to costs and 
expenses incurred pursuant to the project to the extent and in such detail as will properly 
reflect total project costs; 
 
1. Perform or cause to be performed such investigations for hazardous substances as are 
determined necessary to identify the existence and extent of any hazardous substances 
regulated under the Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA), 42 U.S.C. 9601-9675, on all lands necessary for project construction, 
operation, maintenance, repair, replacement, and rehabilitation: 
 
m. To the maximum extent practicable, operate, maintain, repair, replace and rehabilitate 
the project in a manner that will not cause liability to arise under CERCLA; 
 
n. Assume complete financial responsibility for all necessary cleanup and response costs of 
any CERCLA regulated materials located on any lands necessary for the construction, 
operation, or maintenance of the project; 
 
o. 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, and performing relocations for construction, operation, and maintenance 
of the project, and inform all affected persons of applicable benefits, policies, and 
procedures in connection with said Act; 
 
p. Comply with all applicable Federal and state laws and regulations, including section 601 
of the Civil Rights Act of 1964, Public Law 88-352, and Department of Defense Directive 
5500.11 issued pursuant thereto, as well as Army Regulation 600-7, entitled 
Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or 
Conducted by the Department of the Army; 
 
q. Publicize flood plain information in the area concerned and provide this information to 
zoning and other regulatory agencies for their guidance and leadership in preventing unwise 
future development in the flood plain and in adopting such regulations as may be necessary 
to prevent unwise future development and to-ensure compatibility with protection levels 
provided by the project; 
 
r. At least annually, notify affected interests of the limitations of the protection afforded by 
the project; 
 
s. Participate in and comply with applicable Federal flood plain management and flood 
insurance programs; and  
 
t. Prevent future encroachments which might interfere with proper functioning of the project. 
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The City of Chicago and the Chicago Park District, collectively the non-Federal Sponsors, and 
the Department of Army, acting by and through the Assistant Secretary of the Army for Civil 
Works, entered into the following Project Cooperation Agreements (PCAs), as required by 
Section 221 of the Flood Control Act of 1970, Public Law 91-611, as amended, and Section 103 of 
the Water Resources Development Act of 1986, Public Law 99-662, as amended, for this project: 
 

• PCA #1 executed April 23rd, 1997 
• PCA #2 executed August 7th, 1998 
• PCA #3 executed May 17th, 1999 
• An amendment to PCA #3 was signed on the December 22nd, 2009   

 
The authorized plan for the Project is a Locally Preferred Plan.  As such, the cost share 
agreement is outlined in the items of local cooperation (c) & (d) cited above.  The PCA’s are 
included in Appendix B, Project Cooperation Agreements to this report. 
 
2.4 CURRENT STATUS 
 
The project is currently in the construction phase.  The project is approximately 78 percent 
physically complete with eighteen of twenty-three fully constructed, one segment currently under 
construction, and four segments remaining to be constructed.  Based upon the new cost estimate 
of $536,013,000 outlined in this report and $292,147,000 in total expenditures, the project is 
approximately 54 percent fiscally complete.  Under the current project cost estimate, the Federal 
government has approximately $8,000,000 in expenditures remaining, with a need for 
$5,000,000 new Federal funds allocated by Congress.  The remaining design and construction 
activities are being funded by the non-Federal Sponsor and subject to Work-In-Kind credit.  The 
four remaining project segments are Montrose to Irving Park Road; Fullerton/Theater on the 
Lake; 45th to 51st Street; and 54th to 56th Street, Promontory Point.  Design work is near complete 
for the remaining segments with the exception of 54th to 56th Street, Promontory Point.  WRDA 
2007 included authorization for a third party review of the Promontory Point design.  No funding 
has been received to conduct the third party review.  
 
3.0 REMAINING PROJECT SCHEDULE 
 
The project is currently scheduled for completion in December 2017 as shown in Figure 1. 
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Figure 1.  Remaining Project Schedule 
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4.0 AUTHORIZATION 
 
Congress authorized the Illinois Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State 
Line (Chicago Shoreline) Project in Section 101of the Water Resources Development Act of 
1996, Public Law 104-303, which reads as follows: 
 

TITLE I – WATER RESOURCE PROJECTS 
SEC. 101. PROJECT AUTHORIZATIONS 
 
(a) PROJECTS WITH CHIEF’S REPORTS.—Except as provided in this subsection, the 
following projects for water resources development and conservation and other purposes 
are authorized to be carried out by the Secretary substantially in accordance with the 
plans, and subject to the conditions, described in the respective reports designated in this 
subsection: 
 
(12) LAKE MICHIGAN, ILLINOIS.—The project for storm damage reduction and 
shoreline erosion protection, Lake Michigan, Illinois, from Wilmette, Illinois, to the 
Illinois-Indiana State line: Report of the Chief of Engineers, dated April 14, 1994, at a 
total cost of $204,000,000, with an estimated Federal cost of $110,000,000 and an 
estimated non-Federal cost of $94,000,000. The project shall include the breakwater 
near the South Water Filtration Plant described in the report as a separate element of the 
project, at a total cost of $11,470,000, with an estimated Federal cost of $7,460,000 and 
an estimated non-Federal cost of $4,010,000. The Secretary shall reimburse the non-
Federal interest for the Federal share of any costs incurred by the non-Federal interest— 

(A) in reconstructing the revetment structures protecting  Solidarity Drive in 
Chicago, Illinois, if such work is determined by the Secretary to be a component 
of the project; and 
(B) in constructing the breakwater near the South Water Filtration Plant in 
Chicago, Illinois. 

 
Section 318 of the Water Resources Development Act of 1999, Public Law 106-53, modified the 
project as follows:  
 

SEC. 318. LAKE MICHIGAN, ILLINOIS. 
(a) IN GENERAL.—The project for storm damage reduction and shore 
protection, Lake Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana 
State line, authorized by section 101(a)(12) of the Water Resources Development 
Act of 1996 (110 Stat. 3664), is modified to provide for reimbursement for 
additional project work undertaken by the non-Federal interest. 
(b) CREDIT OR REIMBURSEMENT.—The Secretary shall credit or reimburse 
the non-Federal interest for the Federal share of project costs incurred by the 
non-Federal interest in designing, constructing, or reconstructing reach 2F (700 
feet south of Fullerton Avenue and 500 feet north of Fullerton Avenue), reach 3M 
(Meigs Field), and segments 7 and 8 of reach 4 (43rd Street to 57th Street), if the 



 

U.S. Army Corps of Engineers 9 Post Authorization Change Report 
Chicago District  Chicago Shoreline, Illinois 
  August 2013 

non-Federal interest carries out the work in accordance with plans approved by 
the Secretary, at an estimated total cost of $83,300,000. 
(c) REIMBURSEMENT.—The Secretary shall reimburse the non- Federal interest 
for the Federal share of project costs incurred by the non-Federal interest in 
reconstructing the revetment structures protecting Solidarity Drive in Chicago, 
Illinois, before the signing of the project cooperation agreement, at an estimated 
total cost of $7,600,000. 

 
The project modification as stated in WDRA 1999 did not add new project features and only 
affected project financing in terms of work-in-kind credit by the non-Federal Sponsors. 
 
Section 5072 of the Water Resources Development Act of 2007, Public Law 106-53, directed a 
third-party review of the project as follows:  
 

SEC. 5072. PROMONTORY POINT THIRD-PARTY REVIEW, CHICAGO SHORELINE, 
CHICAGO, ILLINOIS. 

(a) REVIEW.— 
(1) IN GENERAL.—The Secretary shall conduct a third-party review of 
the Promontory Point feature of the project for storm damage reduction 
and shoreline erosion protection, Lake Michigan, Illinois, from Wilmette, 
Illinois, to the Illinois-Indiana State line, authorized by section 101(a)(12) 
of the Water Resources Development Act of 1996 (110 Stat. 3664), at a 
cost not to exceed $450,000. 
(2) JOINT REVIEW.—The Buffalo and Seattle Districts of the Corps of 
Engineers shall jointly conduct the review under paragraph (1). 
(3) STANDARDS.—The review under paragraph (1) shall be based on the 
standards under part 68 of title 36, Code of Federal Regulations (or any 
successor regulation). 

(b) CONTRIBUTIONS.—The Secretary may accept funds from a State or political 
subdivision of a State to conduct the review under paragraph (1). 
(c) TREATMENT.—The review under paragraph (1) shall not be considered to be 
an element of the project referred to in paragraph (1). 
(d) EFFECT OF SECTION.—Nothing in this section shall be construed to affect 
the authorization for the project referred to in paragraph (1). 

 
 

The current FY13 902 limit for the Illinois Shoreline Erosion, Interim III, Wilmette to 
Illinois/Indiana State Line (Chicago Shoreline) Project is $327,834,000.  The 902 limit was 
calculated using the Section 902 Limit Tool that was certified by HQUSACE in November 2010.  
See Appendix E, Computation of FY13 902 Limit for further 902 Limit computation details. 
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5.0 FUNDING SINCE AUTHORIZATION 
 
Table 2 below summarizes the history of federal funding of this project, by fiscal year, since the 
project began. 
 
Table 2.  Funding History  
Fiscal Year Appropriations Category Fiscal Year Allocation Cumulative Allocation 

1993 General Investigations $750,000 $750,000 
1994 General Investigations $291,000 $1,041,000 
1995 General Investigations $612,000 $1,653,000 
1996 General Investigations $300,000 $1,953,000 
1997 Construction General $8,000,000 $9,953,000 
1998 Construction General $7,392,000 $17,345,000 
1999 Construction General $14,382,800 $31,727,800 
2000 Construction General $16,539,000 $48,266,800 
2001 Construction General $20,193,000 $68,459,800 
2002 Construction General $25,626,000 $94,085,800 
2003 Construction General $20,404,000 $114,489,800 
2004 Construction General $19,812,000 $134,301,800 
2005 Construction General $11,551,000 $145,852,800 
2006 Construction General $18,301,950 $164,154,750 
2007 Construction General $10,136,000 $174,290,750 
2008 Construction General $8,856,000 $183,146,750 
2009 Construction General $4,000,000 $187,146,750 
2010 Construction General $0 $187,146,750 
2011 Construction General -$1,370,000 $185,776,750 
2012 Construction General $0 $185,776,750 

 
 
6.0 CHANGES FROM AUTHORIZED PROJECT 
 
6.1 PROJECT SCOPE 
 
There have been no changes to the project scope since the original authorization. 
 
6.2 PROJECT PURPOSES 
 
There has been no change in project purpose since authorization.  The authorized project 
purposes of the Illinois Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State Line 
(Chicago Shoreline) Project remain storm damage reduction and shoreline erosion protection.   
 
6.3 LOCAL COOPERATION 
 
There have been no significant changes in the required items of local cooperation which have 
affected the total cost of the project. 
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6.4 LOCATION 
 
There have been no changes to the project location.   
 
6.5 DESIGN CHANGES 
 
There have been changes in the design of the Locally Preferred Plan across several of the project 
segments. 
 
6.6 COST CHANGES 
 
The project’s current cost estimate has increased to $536,013,000.  The current authorized cost 
of $204,000,000, which is referenced to October 1995 price levels, equates to $324,069,000 in 
October 2012 price levels.  Table 3 provides a comparison of the original and re-authorized 
project costs updated to current price levels, the cost of the project last presented to Congress, 
and the current recommended cost estimate. The change in costs referenced to constant 2012 
price levels is $211,944,000.  The reasons for the cost changes, other than price level changes, 
are itemized in the following paragraphs.  
 
The cost estimate for the remaining work was developed using MII and was based on the latest 
anticipated scope for each project. Historical cost information from previous Chicago Shoreline 
contracts was used when applicable.  Contingencies were developed through a formal Cost 
Schedule Risk Analysis completed by the Cost Engineering Directory of Expertise (Cost-DX).  
Contingencies for the current Authorized Cost are identified in Appendix B of the 1993 
Feasibility Report.  Since the original authorization the development of project contingencies 
have become standardized.   
 
The majority of the cost increases to the Illinois Shoreline Erosion, Interim III, Wilmette to 
Illinois/Indiana State Line (Chicago Shoreline) Project are a result of the changes to the LPP.  
The projected NED cost (which is the basis for the cost sharing agreement with the local 
sponsor) has not seen significant cost changes since the start of the project.  The NED plan for all 
project reaches was clearly defined in the original authorizing document and the design has 
tracked with inflation throughout the life of the project.  The NED plan cost estimate has 
remained relatively unchanged since project authorization.  The cost of the NED plan from 1996 
Price Levels is not readily broken out by project features, but is displayed as a total number.  
Escalated to 2012 Price Levels the NED plan cost estimate from 1992 is $262,419,000; this 
number is relatively close to the current NED estimate of $290,975,000.  The difference in the 
two can be explained by precise estimates of the stone quantities used in the more recent NED 
plan cost estimate and the comparison in escalating the original authorized cost.  Due to several 
design changes to the LPP on a reach by reach basis, the estimated total project cost has risen.   
 
Table 3 shows the change in cost from the current Authorized Cost Estimate to the current 
Recommended Cost Estimate.   
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Table 3. Changes in Total Project First Costs  

Column A B C C - B D 

Project Feature 

Current 
Authorized 
Project Cost  
(Oct-96 PL) 

Authorized 
Project Cost1 
(Oct-12 PL) 

Recommended 
Estimated Total 

Project Cost 
(Oct-12 PL) 

Cost Change  
(Oct-12 PL) 

Recommended 
Estimated 

Total Project 
Cost 

(Fully Funded) 
Lands and 
Damages $308,000 $489,000 $124,000 -$365,000 $124,000 
Breakwaters and 
Seawalls $178,022,000 $282,800,000 $411,340,0002 $128,540,000 $424,228,000 
Levees and 
Floodwalls $0 $0 $507,000 $507,000 $507,000 
Beach 
Replenishment $2,108,000 $3,349,000 $5,084,0002 $1,735,000 $0 
PED $11,321,000 $17,984,000 $80,097,000 $62,113,000 $80,534,000 
CM $12,242,000 $19,447,000 $38,659,000 $19,212,000 $40,556,000 
HTRW $0 $0 $199,000 $199,000 $199,000 
Total $204,000,000 $324,069,000 $536,013,000 $211,944,000 $546,148,000 
1Costs were developed using the Civil Works Construction Cost Index System and the Planning, Engineering & 
Design; and Construction Management Costs were indexed using the Consumer Price Index.  See Appendix C, Cost 
Estimating for additional details. 
231st Street Beach was included as a sunk cost in the current cost estimate under the project feature Breakwaters and 
Seawalls found in Appendix C.  For the purposes of cost comparison, the 31st Street Beach construction costs were 
included as a Beach Nourishment feature in this table. 
 
Lands and Damages (-$365,000) 
 
The project is being constructed upon land owned by one of the non-Federal Sponsors, the 
Chicago Park District.  The project area is not eligible for LERRD credit because the land is 
subject to navigational servitude. Only NED plan costs for temporary staging and storage are 
eligible.  The estimated real estate requirements for NED plan temporary staging and storage 
have decreased since the 1996 cost estimate was created.  The Lands and Damages estimate 
reflects the current working estimate based on consultation with Real Estate Division appraisal 
staff. 
 
Breakwaters and Seawalls ($128,540,000) 
 
There was at least a cost increase of $19,000,000 to the construction contracts for the reaches of 
this project.  This total number is likely higher, but there are gaps in the construction contract 
data from contracts that were completed before the RMS system was implemented and from lack 
of detailed record keeping by the non-Federal Sponsor.  The largest portion of the $128,540,000 
is found in the four remaining construction segments.   
 
The main causes for increases to total project costs during the construction periods were 
increases in materials costs, execution of contract options, costs associated with delays to the 
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contract and unanticipated relocations caused by project construction.  The majority of these 
deviations were associated with the LPP.  For a detailed description of cost changes on a per 
reach basis please refer to Appendix D. 
 
Additionally, the most significant reason for the increase to this project feature has been the 
redesign of several local project segments.  For example, on Belmont to Diversey – South, the 
original design did not include incorporating existing art stones into the reconstruction of the 
revetment.  There was local opposition to the removal of the art stones and thus, there was a 
significant redesign efforts required to include the art stones in the project.  There have been 
several segments where similar issues have been raised.   
 
Levees and Floodwalls ($507,000) 
 
For a few project segments the design of backshore swales or berms were included to allow 
overtopping waves to drain back into the lake.  These were not included in the original design.   
 
Beach Replenishment ($1,735,000) 
 
The original cost estimate called for beach nourishment on two of the original project reaches; 
Reach 2 (Fullerton) and Reach 4a.  The Local Sponsors elected to complete the Beach 
Nourishment for Reach 2 (Fullerton) on their own, outside of the Chicago Shoreline Project. The 
corresponding construction segment within Reach 4a is 31st Street Beach.  31st Street Beach was 
constructed for a Total Cost of $6,150,772.35, of which $5,084,087.33 was spent on construction 
of the beach, with the difference spent on PED, CM and PM.  A difference of +$1,735,087.33 is 
the change in the authorized cost of the beach nourishment project feature versus the current 
estimate.  31st Street Beach was included as a sunk cost in the current cost estimate under the 
project feature Breakwaters and Seawalls found in Appendix C. 
 
Planning, Engineering and Design (PED) ($62,113,000) 
 
Planning, Engineering and Design costs have increased in conjunction with the design and 
redesign of the remaining project segments.  Of the $62,113,000 cost change, $37,652,000 of 
that cost is in the four remaining project segments that have yet to be constructed, leaving an 
increase of $24,461,000 in sunk costs from the original authorized cost.  The $24,641,000 in 
sunk PED costs is mainly due to several construction segments that have required substantial 
design changes from the original decision document to comply with changed conditions, 
unforeseen regulatory compliance requirements, and local opposition. 
 
Construction Management (CM) ($19,212,000) 
 
Construction Management costs have increased in conjunction with the design and redesign of 
the remaining project segments.  Of the four remaining project segments there is a CM cost of 
$22,098,000.  Without the four remaining project segments there would a decrease of $2,886,000 
in CM costs, with the four remaining project segments there is an increase of $19,212,000 in the 
CM cost for the total project. 
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Hazardous, Toxic and Radioactive Waste (HTRW) Investigation ($199,000) 
 
The original cost estimate did not include an HTRW investigation, which had to be performed 
over the life of the project post authorization. 
 
6.7 PROJECT BENEFITS 
 
The scope of the economic reevaluation associated with this report was limited to an evaluation 
of project benefits as a result of changes in depreciated replacement value of facilities and 
infrastructure, increases in annual average daily traffic and value of time saved, and an increase 
in the unit day value of recreation. 
 
Both the NED plan and LPP included the reconstruction of a failed offshore breakwater 
protecting the South Water Filtration Plant.  The breakwater element and the revetment element 
are considered separable elements, therefore the costs and benefits were reported separately. 
 
Recreation benefits of the project were considered incidental to the justification of the project.  
Since the NED plan was foregone for the LPP, recreational benefits above and beyond the NED 
plan are identified as separable. 
 
Table 4. Benefits of Authorized Plan by Separable Element (3.75% FDR, 50 years, Oct 2012 PL) 
Benefit Category Revetment Breakwater 
     Transportation Road Loss Prevention  $114,802,000  
     Facilities and Infrastructure Protection $30,374,000 $19,927,000 
     Transportation and Flood Damage Reduction $530,000  
     Incidental Recreation $36,881,000  
     Separable Recreation $5,521,000  
     Maintenance Costs Avoided $1,050,000  
    Accumulated Benefits During Construction $20,215,000  
         Total Benefits $209,373,000 $19,927,000 
 
As a result of the protracted implementation period various reaches of the project accumulated 
benefits prior to the start of the period of analysis (2018).  Additional project benefits were 
garnered as a result of this project implementation schedule.  Table 4 shows the annual benefits 
per reach (see Appendix A, Economic Reevaluation for more detailed development), the year in 
which the last project in each reach is expected to be complete, present worth of accumulated 
benefits, and the benefits annualized over a period of 50 years.  Reach 5, South Water Filtration 
Plant breakwater project, is a separable element of the overall project.  As such, Reach 5 does not 
accumulate any benefits prior to its baseline since the revetment and breakwater do not use the 
same baseline year. 
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Table 5.  Accumulated Project Benefits Prior to Baseline (3.75% FDR, Oct 2012 PL) 

Reach Annual 
Benefits 

Year Reach 
was 

Completed 

Years of 
accumulated 

Benefits 

Present Worth 
of 

Accumulated 
Benefits 
(2018) 

Annualized 
Benefits 

2 $65,783,938 2016 2 $139,061,078 $6,198,539 
3 $11,223,120 1999 19 $314,442,491 $14,016,028 
4 $87,390,402 2018 0 $- $0 

 
 
6.8 PROJECT COSTS 
 
The total project cost is the cost of all work associated with preconstruction engineering and 
design (PED) and construction, including real estate and appropriate credit provisions of Section 
104 of the WRDA of 1986 and Section 215 of Public Law 90-483.  The development of the total 
project costs used in the economic analysis are detailed in Appendix C, Cost Estimating.  Table 6 
provides information on price level adjustments for the total project costs.  Prior to project 
authorization, PED costs of $1,953,000 were expended between FY1992 and FY1996.   These 
sunk costs expended prior to project authorization were removed from the economic evaluations.  
The total for the completed projects (1998 through 2012) is $290,194,000. The total for future 
construction projects is $243,867,000.  The estimated total project cost taking into account actual 
costs for PED and completed segments is $536,013,000 (The sum of $1,953,000, $290,194,000 
and $243,867,000).  The overall project cost used for the economic evaluation, which removes 
sunk PED costs and adjusting all completed project costs to constant October 2012 price levels 
using CWCCIS WBS 10, results in an overall project cost of $616,727,000. 
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Table 6.  Price Level Adjustment (value in $1,000) 

Reach Segment Year 
Complete 

Construction 
Cost 

($1,000) 

Index 
(CWCCIS) 

Construction 
Cost 

($1,000) 
2012PL 

5 South Water Filtration Plant 1998 $9,586 1.48 $14,158 
2 Belmont Harbor 1999 $5,507 1.45 $8,013 
4 31st Street Beach 1999 $6,999 1.45 $10,184 
4 31st - 33rd Street 1999 $7,830 1.45 $11,393 
3 Solidarity Drive 1999 $12,059 1.45 $17,546 
4 I-55 to 30th Street 2000 $17,535 1.43 $25,023 
2 Irving to Belmont 2002 $19,700 1.39 $27,402 
4 33rd to 37th Street 2002 $15,930 1.39 $22,158 
4 56th to 57th Street 2002 $9,161 1.39 $12,743 
4 41st to 43rd Street 2003 $8,357 1.34 $11,196 
4 51st to 54th Street 2003 $10,628 1.34 $14,239 
2 Belmont to Diversey North 2004 $15,096 1.31 $19,796 
4 37th to 40th Street 2004 $27,885 1.31 $36,568 
2 Montrose North 2005 $36,382 1.24 $45,276 
2 Diversey to Fullerton 2005 $20,685 1.24 $25,742 
4 40th to 41st Street 2008 $19,692 1.12 $21,992 
2 Belmont to Diversey South 2008 $13,954 1.12 $15,584 
2 Diversey Revetment 2010 $12,635 1.05 $13,277 
4 43rd to 45th Street 2012 $16,696 1.00 $16,696 
2 Montrose to Irving 2015 $26,440 1.00 $26,440 
2 Fullerton/Theater on the Lake 2016 $35,059 1.00 $35,059 
4 45th to 51st Street 2017 $129,413 1.00 $129,413 
4 54th to 56th Street 2018 $56,618 1.00 $56,618 

NA PACR 2013 $212 1.00 $212 
      
 Total PED 1992 through 1996  $1,953  -1 
 Total for completed projects 

through 2012  $290,194  $369,198 

 Total for future projects 2013 
through 2018  $243,867  $247,530 

 Total for Entire Project  $536,013  $616,727 
1Preconstruction Engineering and Design (PED) costs incurred prior to authorization are considered sunk and not 
included in the economic evaluation of the project. 
 
The opportunity cost associated with projects in construction was calculated in Table 7.  Interest 
During Construction (IDC) is an additional project cost that a project must account for until the 
project generates benefits.  Once each project segment was completed, IDC for that project is 
complete. 
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The duration of the overall projection construction period is from 1998 to 2018.  The period of 
construction for each segment is significantly less.  Each of the four project reaches (Reach 2, 
Reach 3, Reach 4, and Reach 5) can have a number of project segments.  Reach 5 (Water 
Filtration Plant) was a separable element and was completed in only a couple of years.  Reach 2 
was started in 1999 and is expected to be completed in 2016.  Reach 3 was completed 1999.  
Reach 4 was started in 1999 and is expected to be completed in 2018.  To capture the time value 
of the IDC during the construction phase to the start of the period of analysis (2018), IDC for 
each project segment was compounded based on the number of years since the completion of the 
reach.  All project segments in Reach 2 are expected to be completed in 2016, 2018 for Reach 4, 
1999 for Reach 3, and 1998 for Reach 5. 
 
The premise for this method is the compromise between capturing IDC and the time value of 
IDC for projects that span long periods of time.  The integrity of the coastal revetment as a 
system of individual project segments is addressed in this method.  Unlike a levee system, the 
coastal revetment system is not particularly prone to flanking by floodwaters when the system is 
not complete.  The construction of the new revetment was typically tied into the old revetment.  
This provides protection during the interim period of project construction by segments.  The 
termination of the IDC at the completion of the segment construction acknowledges that the new 
revetment segment is providing a benefit from the federal and non-federal investment.  Since 
each project reach is comprised of one or more segments, the time value of the entire reach IDC 
was computed based on the number of years between the completion of the reach and the start of 
the period of analysis. 
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Table 7. Interest During Construction (Oct 2012 PL, 3.75% FDR, values in $1,000) 

Reach Project Segment Construction 
Cost 

Months 
(Segment 

start to Reach 
Complete) 

IDC 
Present 
Worth 
(2018) 

NA PED $1,953 NA NA NA 
5 Water Filtration Plant $9,586 12 $242 NA 
2 Belmont Harbor $5,507 219 $3,394 $3,653 
4 31st Street Beach $6,999 244 $4,948 $4,948 
4 31st - 33rd Street $7,830 244 $5,535 $5,535 
3 Solidarity Drive $12,059 12 $300 $603 
4 I-55 to 30th Street $17,535 231 $11,336 $11,336 
2 Irving to Belmont $19,700 207 $10,818 $11,644 
4 33rd to 37th Street $15,930 231 $10,038 $10,038 
4 56th to 57th Street $9,161 207 $5,031 $5,031 
4 41st to 43rd Street $8,357 207 $4,420 $4,420 
4 51st to 54th Street $10,628 195 $5,222 $5,222 
2 Belmont to Diversey North $15,096 170 $6,150 $6,620 
4 37th to 40th Street $27,885 195 $13,412 $13,412 
2 Montrose North $36,382 195 $16,605 $17,874 
2 Diversey to Fullerton $20,685 170 $7,997 $8,608 
4 40th to 41st Street $19,692 158 $6,263 $6,263 
2 Belmont to Diversey South $13,954 122 $3,288 $3,539 
2 Diversey Revetment $12,635 97 $2,163 $2,328 
4 43rd to 45th Street $16,696 85 $2,350 $2,350 
2 Montrose to Irving $26,440 61 $2,591 $2,789 
2 Fullerton/Theater on the Lake $35,059 73 $4,176 $4,495 
4 45th to 51st Street $129,413 73 $15,414 $15,414 
4 54th to 56th Street $56,618 61 $5,549 $5,549 

NA PACR $212 NA NA NA 
 Total $536,013  $146,999 $151,671 

 
 
6.9 BENEFIT-COST RATIO 
 
A summary of benefit-cost ratios (BCRs) for this project as reported in previously approved 
decision documents and reports is summarized in Table 8 below.  A current economic summary 
of the authorized plan is shown in Table 9. 
 
Table 8.  Summary of Reported Benefit-Cost Ratio Computations  
Decision Document Price Level FDR BCR 
Feasibility Report October 1993 8% 5.1 
Post Authorization Change Report  October 2012 3.75% 7.4 
 
 



 

U.S. Army Corps of Engineers 19 Post Authorization Change Report 
Chicago District  Chicago Shoreline, Illinois 
  August 2013 

Table 9. Economic Summary of Authorized Plan (3.75% FDR, 50 years, Oct 2012 PL) 
Cost Revetment  Breakwater 
     Total First Cost  $602,570,000 $14,158,000 
     Interest During Construction $151,671,000 $242,000 
     Sunk PED Costs -$87,342,000 -$2,053,000 
     Total NED Investment Cost $666,899,000 $12,347,000 
     Amortization $29,727,000 $550,000 
     OMRR&R $500,000 $7,000 
          Total Annual Costs $30,226,000 $557,000 
Benefit to Cost Ratio 7.04 36.21 
Net NED Benefits $179,147,000 $19,369,000 
 
 
6.10 REMAINING BENEFITS REMAINING COST RATIO 
 
The remaining benefit-remaining cost ratio of the project was calculated based on the latest 
Program Development Guidance for the FY2014 budget development (EC-11-2-202) as shown 
in Table 10.   
 
Table 10. Remaining Benefits and Remaining Costs Calculations (3.75% FDR, Oct 2012 PL) 

Remaining Project Cost without IDC $243,867,000 
Remaining IDC $30,826,000 
Annualized Remaining Project Cost w/ IDC $12,244,000 
Annualized OMRR&R Cost $700,000 
Total Annual Remaining Project Cost $12,944,000 
Sunk Annual Remaining Benefit (Reach 3, Breakwater) $46,192,000 
Total Annual Remaining Benefit $186,714,000 
RBRCR Calculation 14.4 
Remaining Average Annual Net Benefit $173,769,000 

 
 
6.11 COST ALLOCATION 
 
There have been no changes in cost allocation since project authorization.  The current project 
purpose is still coastal storm damage reduction. 
 
6.12 COST APPORTIONMENT 
 
A comparison of the apportionment of costs between Federal and non-Federal interests for the 
authorized project and the recommended project, both at current October 2012 price levels, is 
summarized in Table 11.  As mentioned previously, the authorized project is a LPP.  
Apportionment of costs is 65 percent Federal and 35 percent non-Federal based on the NED 
plan; any remaining costs over the NED plan are a 100 percent non-Federal responsibility per the 
Project Cooperation Agreements.  The NED plan is calculated mandatorily for each segment and 
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then totaled.  What follows is a table containing the NED plan estimate for each segment of the 
project, and then a cost apportionment table for the total project costs. 
 
Table 11.  Cost Apportionment for the Authorized and the Recommended Project (Oct 2012 PL) 
  Federal Non-Federal Total 
Authorized Project 65% 35% 100% 
   NED Plan (65/35) $170,572,000 $91,847,000 $262,419,000 
   LPP (Cost in excess of 
            NED, 0/100) $0 $61,650,000 $61,650,000 
TOTAL Authorized Project $170,572,000 $153,497,000 $324,069,000 

  
Recommended Project 65% 35% 100% 
   NED Plan (65/35) $189,134,000 $101,841,000 $290,975,000 
   LPP (Cost in excess of 
            NED, 0/100) $0 $245,038,000 $245,038,000 
TOTAL Recommended Project $189,134,000 $346,879,000 $536,013,000 
 
7.0 ENVIRONMENTAL CONSIDERATIONS 

There are no environmental considerations surrounding this PACR.  The first National 
Environmental Policy Act (NEPA) documents for the Illinois Shoreline Erosion, Interim III 
Wilmette to Illinois/Indiana State Line (Chicago Shoreline) Project was an Environmental 
Assessment (EA) with a signed Finding of No Significant Impact from July 1993 that 
accompanied the April 14, 1994 Chief’s Report.  Since then, there have been nine supplemental 
EAs for the project, conducted on an as needed basis for the various Federal and non-Federal 
construction reaches of the project (refer to Appendix F for a list of these documents).  The 
existing NEPA documents for the Chicago Shoreline project have been reviewed and they 
adequately identify the environmental impacts of the project. 
 
8.0 PUBLIC INVOLVEMENT 

Environmental Assessment for segments were conducted as needed prior to construction.  The 
public is allowed to comment on the proposed plans at this time.  Additionally, per the WRDA 
2007 Authorization, there will be a third-party review of the 54th to 56th Street, Promontory Point 
Reach to facilitate an acceptable design between the non-Federal Sponsor and the surrounding 
communities that pursued the legislation.  There was no public involvement in the development 
of this PACR. 
 
9.0 HISTORY 

A brief history of the Illinois Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State 
Line (Chicago Shoreline) Project, subsequent to authorization, is given in Table 12. 
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Table 12.  Brief Project History Since Authorization 
Item/Event Completion 
Study Authorization December 1971 
Design Authorization April 1974 
Chief of Engineers Report April 1994 
Project Authorization October 1996 
PCA #1 Executed April 1997 
PCA #2 Executed August 1998 
PCA #3 Executed May 1999 
Amendment to PCA #3 Signed December 2009 
 
10.0 RECOMMENDATION 

The Illinois Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State Line (Chicago 
Shoreline) Project remains economically justified and the authorization for a modified total 
project cost from $324,069,000 to $536,013,000 at October 2012 price level with a Federal Share 
of $189,134,000 would allow USACE and its non-Federal Sponsors to complete this critical 
project for the City of Chicago.  I recommend that this Post Authorization Change Report be 
approved and the authorized project cost estimate be modified as described herein. 
 
 
 
 
 
 
____________________________________ 
Frederic A. Drummond Jr.  Date 
Colonel, U.S. Army 
District Engineer 
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Plate 2

Illinois Shoreline Erosion, Interim III Wilmette to Illinois/Indiana State Line (Chicago Shoreline) 
Plate 2 Typical NED Plan Cross Section
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ILLINOIS SHORELINE EROSION, INTERIM III 
WILMETTE TO ILLINOIS/INDIANA STATE LINE 

POST AUTHORIZATION CHANGE REPORT 
(CHICAGO SHORELINE) 

APPENDIX A – ECONOMIC REEVALUATION 
 

EXECUTIVE SUMMARY 
 

The purpose of this appendix is to detail the post authorization changes in project benefits since 
the project was originally authorized, which was based upon the March 1994 Supplement to 
Final Feasibility Report and the Final Feasibility Report dated July 1993, herein collectively 
referred to as the Feasibility Report.  The scope of the economic reevaluation contained in this 
appendix will cover the changes to three key benefit categories: savings related to the prevention 
of delays associated with road loss due to erosion, valuation of facilities and infrastructure, and 
the loss of recreation opportunities.  Two minor benefit categories, traffic delays associated with 
road flooding and maintenance cost avoidance, will be addressed in a cursory manner.   
 
The authorized project detailed in the Feasibility Report was a plan preferred by the non-Federal 
sponsor.  Per USACE regulations, a Locally Preferred Plan (LPP) must have outputs similar in-
kind, and equal to or greater than the outputs of the Federal plan.  The incremental benefits and 
cost of the locally preferred plan, beyond the Federal plan, must be analyzed and documented in 
feasibility reports.  The Federal plan, a rubble mound revetment, was chosen as the National 
Economic Development (NED) plan, because it reasonably maximized the net economic benefits 
consistent with protecting the Nation’s environment.  Cost estimates for the authorized plan were 
developed and detailed in the Cost Appendix of the Feasibility Report.  The total estimated first 
cost for the authorized plan was reported as $192,251,000 at October 1993 price levels.  The 
current fully funded cost estimate of the authorized plan is $546,148,000 at October 2012 price 
levels.  Through this limited economic reevaluation, it is shown that the benefits of this project 
are robust enough to support a locally preferred plan that is almost twice the cost and with 
outputs that are similar in-kind to the Federal plan. 
 
The table below provides a summary comparison of the authorized plan economics as reported in 
the Feasibility Report with that of this current Limited Revaluation Report. 
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Executive Summary Table  – Economic Summary Comparison  
 

ECONOMIC SUMMARY, AUTHORIZED PLAN, BY SEPARABLE ELEMENT  
($1,000, 50 years) 

 1994 Supplement to 
Feasibility Report 
(October 1993 PL; 

 8% FDR) 

2013 Limited 
Reevaluation Report 
(October 2012 PL; 

3.75% FDR) 
Benefits Revetment  Breakwater Revetment  Breakwater 
     Transportation Road Loss Prevention  $28,081  $114,802  
     Facilities and Infrastructure Protection $4,146 $9,466 $30,374 $19,927 
     Transportation and Flood Damage Reduction $4,617  $530  
     Incidental Recreation $14,749  $36,881  
     Separable Recreation $7,249  $5,521  
     Maintenance Costs Avoided 547  $1,050  
     Accumulated Benefits During Construction   $20,215  
         Total Benefits $59,389 $9,466 $209,373 $19,927 
Cost     
     Total First Cost $184,082 $8,169 $602,570 $14,158 
     Interest During Construction $31,299 $836 $151,671 $242 
     Sunk PED   ($87,342) ($2,053) 
     Total NED Investment Cost $215,831 $9,005 $666,899 $12,347 
     Amortization $11,882 $736 $29,727 $550 
     OMRR&R $420 $7 $500 $7 
          Total Annual Costs $12,302 $743 $30,226 $557 
Benefit to Cost Ratio 4.5 12.7 7.04 36.21 
NET NED BENEFITS $47,087 $8,723 $179,147 $19,369 
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ILLINOIS SHORELINE EROSION, INTERIM III 
WILMETTE TO ILLINOIS/INDIANA STATE LINE 

POST AUTHORIZATION CHANGE REPORT 
APPENDIX A – ECONOMIC REEVALUATION 

 

1. SCOPE OF ECONOMIC REEVALUATION 
 
The scope of the economic reevaluation contained in this appendix will cover the updates to 
three key benefit categories: savings related to the prevention of road loss and its associated 
traffic detours/delays, valuation of facilities and infrastructure, and the loss of recreation 
opportunities.  Two minor benefit categories, traffic delays associated with road flooding and 
maintenance cost avoidance, will be addressed in a cursory manner.   

 
In 1994 the project was authorized for construction; since that time, the field of transportation 
modeling has matured.  The original feasibility study utilizes the procedures of the 1985 
Highway Capacity Model (HCM) and various other transportation publications to analyze 
transportation delay benefits.  For its time the methods employed for the Feasibility Report were 
contemporary and appropriate.  A drawback to this method is the HCM’s inability to account for 
the ripple effect in transportation delays that would occur on secondary and tertiary roads 
adjacent to the detour routes.  This limitation was noted during the Washington Level Review 
(WLR) of the Feasibility Report.  At that time the WLR indicated that the limitation was a 
conservative assumption to the model’s output.  
 
A limitation to this reanalysis is access to the original transportation model created for this study.  
During the late 1980’s the use of personal computers was not common.  Most computations were 
either done by hand or analyzed with the help of a mainframe computer.  Review of project 
documentations from this period indicates that a mainframe program was created to construct the 
traffic delay results.  What survives from the original computation runs are the incremental time 
delays, reported in the Feasibility Report, and the detour traffic counts.  The procedures in the 
HCM allowed for the determination of: the increase travel times as a result of detour of Lake 
Shore Drive to secondary feeder roads, the increase travel times on the secondary feeder roads as 
a result of the diversion of Lake Shore Drive to those roads, and the capacity of the secondary 
roads. 
 
Lake Shore Drive is an eight lane highway with limited egress and ingress points.  The source of 
the original Annual Average Daily Traffic (AADT) counts was from an Illinois Department of 
Transportation (IDOT) map from 1979. Notably, the volume of traffic has increased while the 
capacity of road has remained constant.  The capacity of the secondary road system adjacent to 
Lake Shore Drive has not been enhanced since the early 1990s.  This limited reevaluation 
assumes that the computed increase travel times determined in the original report are sufficiently 
conservative.  An update of the annual average daily traffic counts and the computed value of 
time saved are sufficient to understand the benefits associated with this economic update. 
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This limited economic reevaluation provides a clear picture of the current and potential future 
damages to shoreline structures and surrounding infrastructure.  The list of structures used in the 
original study was analyzed to find those structures that have provided, collectively, 
approximately 97 percent of the reported structure and infrastructure damages.   A replacement 
value less depreciation analysis was performed on this truncated list.  The remaining 3 percent of 
the structures were indexed using the Bureau of Labor Statistics’ Consumer Price Index.  
 
Recreation loss, as a result of not implementing the project, was a substantial component of the 
original study.  The original analysis and point assignment for the Unit Day Value (UDV) 
computations were used without any change.  Economic Guidance Memorandum (EGM) 13-03 
was used to update the conversion of point values to dollar value for this analysis. 
 
The method used to calculate the benefits resulting from the prevention of flood related delays 
were taken from the Feasibility Report.  Key input parameters such as the frequency of flooding, 
flooding delay times, and value of time were available from the Feasibility Report, however; the 
formula for these calculations were not provided in the Feasibility Report.  The calculations in 
this limited reevaluation report, using the Feasibility Report parameters, showed that the updated 
methods yield about half the value report in the Feasibility Report.  
 
Estimated maintenance cost avoided of $650,000 was developed based on the City of Chicago’s 
allocated budget per year for emergency repairs and the likelihood of the repair occurring.  In 
early FY12 a portion of the shoreline failed near Montrose Harbor.  The cost of the repair was 
approximately one million dollars.  Updating the Feasibility Report value for estimated 
maintenance cost avoided to October 2012 Price levels (CWCCIS CWBS Code 10) would raise 
the value to $1,050,000.  This estimate is in line with the value paid during the 2012 emergency 
repair. 
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2. ECONOMIC PROFILE 
 
Since the early 1990’s the economic profile of the City of Chicago, Cook County, and the collar 
counties (Lake, DuPage, Kane, McHenry, and Will Counties) have shown the recent effects of 
the housing market.  The region is becoming more diverse as shown by the decreasing 
percentage of white population since the 1990’s and an increase of approximately 2.5 million in 
the overall population.  Median household incomes are down from twenty years ago; but this 
parallels the dramatic increase in unemployment.  The following is a detailed review of the 
demographic changes since the Feasibility Report. 
 

2.1 Study Area 
 
The study area for this Interim III report is defined as extending from Wilmette Harbor to the 
Indiana State line and includes the entire shorelines of Evanston and Chicago, and the southern 
section of Wilmette. For the purpose of delineation of human resources, it is recognized that this 
area is a functional border of the Chicago Standard Metropolitan Statistical Area (prior to the 
2000) or the Chicago Metropolitan Statistical Area. For the purpose of a qualitative assessment 
of economic profile of the region it is assumed herein that the old Chicago Standard 
Metropolitan Statistical Area and the newer definition of the Chicago Metropolitan Statistical 
Area are similar and will be referred to hereon as the Chicago Region.  The Chicago Region is 
comprised of six Illinois counties:  Cook, DuPage, Kane, Lake, McHenry, and Will. The 
concentration of population in this area has traditionally been a function of geographical 
advantage defined by highly developed transportation links (e.g. water, rail, road, and air) 
connecting this capital city of the Midwest with other regions of the nation. 
 

2.2 Human Resources 
 
The neighborhoods surrounding the shorelines within the study area are, for the most part, urban, 
densely populated areas, with predominantly multiple unit dwellings. The benefits related to 
shore land use within the study area extend inland a considerable distance from the shoreline. For 
this study, the impact area of these benefits has been determined to be the Chicago Region. 
  
Population 
 
The most recent population data for the study area municipalities and counties comprising the 
impact area are shown in Table 2-1. The population growth rate in the Chicago Region since 
1990 is on average 2 percent per year. The Chicago Region has increased in population since the 
1990 study by 30 percent.  The surrounding suburban collar counties have experienced marked 
growth over the last 20 years. The projection of population growth in the Chicago Region is only 
0.5 percent per year based on the 2040 Forecast of Population, Households and Employment 
study by Chicago Metropolitan Agency for Planning; this a slight increase from the 1985 Bureau 
of Economic Analysis Regional Projections reported in the Feasibility Report. 
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Households and Housing 
 
Within the Chicago Region, DuPage County is first of the six counties in the measure of housing 
value at $297,700, as shown in Table 2-2. Will County is the fastest growing county of the 
Chicago Region, reflecting a 93 percent increase in housing units during the last two decades. 
All the collar counties of the Chicago Region experienced significant growth of housing stock 
and population in comparison to Cook County, which had been effectively built-up in earlier 
decades.  
 
Housing values in Cook County have kept pace with those in the other counties which have more 
recent housing stock. Cook County is also distinguished from the collar counties by the 
percentage of housing units that are owner occupied. Approximately 42 percent of the units in 
Cook County are rental, whereas in the collar counties 25 to 30 percent are rental units. Although 
in the areas of housing, household and population growth are predominately outside Cook 
County.  Cook County's share of the housing stock remains dominant at 57 percent of the 
Chicago Region total. The City of Chicago, located entirely within Cook County, contained 40 
percent of the total Chicago Region housing units. The growth trends prevalent in the past two 
decade, if continued, may eventually produce a more evenly geographically distributed 
population base within the Chicago Region. 
 
Income and Education 
 
Within the Chicago Region, Lake County is first in highest income level at $77,598 closely 
followed by McHenry County with median household income of $75,014. DuPage County has 
the highest educational attainment, as measured by the percentage of county population over 25 
years old having graduated high school or with 4 years of college, as shown in Table 2-3. The 
data also indicates that just over 20 percent of the Chicago Region adult populations are high 
school graduates.  
 
A comparison of income between 1989 and 2010, when adjusted for inflation, shows a 30 
percent decrease in median household income in Chicago Region. 
 
Employment 
 
Employment figures for the Chicago Region are provided in Table 2-4. The Chicago Region, the 
state, and the Midwest region in general have experienced higher unemployment rates than the 
national average during the late 1980s. However, within the SMSA the unemployment rate 
ranged from a low of 3.6 percent in DuPage County to a high of 6.4 percent in Will County in 
1990. Between 1980 and 1989 total employment in the Chicago area increased from 3,650,300 to 
4,225,395 for a net change of 575,095 jobs. Most of this growth came in the trade and service 
sectors of the economy. The manufacturing sector, on the other hand, lost over 139,800 jobs (17 
percent) during the same period. 
 
The effects to the market as a result of the 2008 housing market downturn have affected the 
unemployment rate for the Chicago Region.  Cook County and the Chicago Region are still 
experiencing higher employment rates than the national average.  The collar counties have 
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generally experienced the same percentage of unemployment (9 percent), except for DuPage 
County which is a percentage point less than its neighbors.
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Table 2-1 Population Statistics 

 
 
Table 2-2 Income and Housing Statistics 

 

  

Area Population, 2010 Population, 1990
Percent 
Change

Percent 
White, 
2010

Percent 
White, 
1990

Chicago Region 9,461,105         7,261,176           30% 65.4 70.5
Cook County, Illinois 5,194,675         5,105,067           2% 55.4 62.8

DuPage County, Illinois 916,924            781,666              17% 77.9 91.5
Kane County, Illinois 515,269            317,471              62% 74.6 84.9
Lake County, Illinois 703,462            516,418              36% 75.1 87.3

McHenry County, Illinois 308,760            183,241              68% 90.1 97.6
Will County, Illinois 677,560            357,313              90% 76 84.9

Area

Median 
Gross 

Rent, 2010 
($2010)

Median 
Gross 
Rent, 
1990 

($2010)

Percent Change

Value of Owner 
Occupied 

Housing, 2010 
($2010)

Value of 
Owner 

Occupied 
Housing, 1990 

($2010)

Percent 
Change

Chicago Region  $       913 NA NA 236,000$        NA NA
Cook County, Illinois 917$       779$     18% 244,400$        193,495$       26%

DuPage County, Illinois 997$       1,076$  -7% 297,700$        259,825$       15%
Kane County, Illinois 939$       832$     13% 235,100$        194,253$       21%
Lake County, Illinois 957$       923$     4% 268,000$        259,067$       3%

McHenry County, Illinois 1,010$    874$     16% 231,700$        210,362$       10%
Will County, Illinois 957$       714$     34% 227,200$        168,668$       35%
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Table 2-3 Housing statistics 

 

  

Area
Housing Units, 

2010
Housing Units, 

1990
Percent 
Change

Persons Per 
Household, 

2010

Persons Per 
Household, 

1990

Percent 
Owner 

Occupied
, 2010

Percent 
Owner 

Occupied, 
1990

Chicago Region 3,797,247       2,798,004       36% 2.8 2.8 66.0 57.0
Cook County, Illinois 2,180,359       2,021,833       8% 2.7 2.7 58.2 55.5

DuPage County, Illinois 356,179          292,537          22% 2.8 2.8 74.7 74.4
Kane County, Illinois 182,047          111,496          63% 3.0 2.9 76.6 69.5
Lake County, Illinois 260,310          183,283          42% 2.9 2.9 76.6 74.2

McHenry County, Illinois 116,040          65,985            76% 2.9 2.9 83.1 79.9
Will County, Illinois 237,501          122,870          93% 3.0 3.0 83.2 77.4
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Table 2-4 Economic Characteristics of Region 
 

 
 
  

Area
Median 

Household 
Income 2010

Per Capita 
Income

Percent 
Person Below 
Poverty Line

Percent Graduated 
High School

Percent with a 
4 year College 

Degree

Median 
Household 

Income 1989 
(2010 PL)

Per Capita 
Income

Percent Person 
Below Poverty 

Line (1979)

Percent 
Graduated 

High School 
(1980)

Percent with a 
4 year College 

Degree 
(1980)

Chicago Region 59,707$            29,963$        12.7 86.1 20.9 77,029$         38,656$       - 67.6 18.7
Cook County 53,080$            28,982$        12.2 83.6 20.4 68,480$         37,390$       13.6 64.3 17.1
DuPage County 75,014$            37,038$        4.3 91.8 28.1 96,777$         47,784$       3 83 29
Kane County 66,562$            28,845$        7.8 83 20.7 85,873$         37,214$       6.1 70.6 16.7
Lake County 77,598$            37,148$        5.4 88.6 24.9 100,111$       47,925$       5.3 77.6 28.1
McHenry County 75,569$            31,315$        5.5 92.3 22.2 97,493$         40,400$       4.2 74.9 17.1
Will County 74,670$            29,215$        5.7 90.2 20.4 96,333$         37,691$       6.4 70.2 16.5
1. 2010 Data derived from American Community Survey 2010 to 2008 unless otherwise noted

Area Unemployment1
Total 

Employment
Manufacturing Wholesale/Retail 

Trade
Services Unemployment 

Rate (1990)
Total 

Employment
Manufacturing Wholesale/

Retail Trade
Services

Chicago Region 10% 5,460,538 703,489 1,121,949 1,853,848 5.8% 4,225,395 670,556 983,951 1,254,476
Cook County 11% 3,321,602 399,657 630,666 1,195,600 6.3% 3,084,276 483,918 712,281 925,900
DuPage County 8% 696,727 83,003 178,158 233,380 3.6% 493,321 64,702 123,355 165,274
Kane County 9% 239,977 41,723 46,565 81,515 5.9% 162,855 34,465 37,056 44,839
Lake County 9% 415,337 58,432 91,159 123,266 3.9% 286,102 47,335 68,579 63,795
McHenry County 9% 110,994 23,127 24,740 26,435 5.3% 79,712 21,877 15,369 18,076
Will County 9% 184,447 20,521 40,584 53,131 6.4% 119,129 18,260 25,311 30,592
Updated data derived from BEA data SIC codes for 2000 unless otherwise noted

Updated Estimates Original Feasbility Data

Updated Estimates Original Feasbility Data
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Table 2-5 Economic Characteristics of Region 

 

 
 
 

Area Median 
Household

Per Capita 
Income

Percent 
Person Below 
Poverty Line

Percent Graduated 
High School

Percent with a 
4 year College 

Degree

Chicago Region 29% 29% -21% -11%
Cook County 29% 29% 11% -23% -16%
DuPage County 29% 29% -30% -10% 3%
Kane County 29% 29% -22% -15% -19%
Lake County 29% 29% -2% -12% 13%
McHenry County 29% 29% -24% -19% -23%
Will County 29% 29% 12% -22% -19%
1. 2010 Data derived from American Community Survey 2010 to 2008 unless otherwise noted

Area Unemployment1 Total 
Employment

Manufacturing Wholesale/Retail 
Trade

Services

Chicago Region 43% 23% 5% 12% 32%
Cook County 43% 7% -21% -13% 23%
DuPage County 57% 29% 22% 31% 29%
Kane County 34% 32% 17% 20% 45%
Lake County 55% 31% 19% 25% 48%
McHenry County 41% 28% 5% 38% 32%
Will County 30% 35% 11% 38% 42%
Updated data derived from BEA data SIC codes for 2000 unless otherwise noted

Percent Change in 

Percent Change in 
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3. DAMAGE REACHES 
 
The original economic analysis as documented in the Feasibility Report broke up the study area 
into five main reaches. Certain reaches were subdivided into smaller segments for formulating 
and evaluating shore protection plans.  These reach designations were maintained for this 
economic reevaluation to provide consistency.  The Feasibility Report detailed, by study reach, 
the total potential shoreline property and land improvement replacement values.  Replacement 
values (bolded) reported herein were calculated from a facilities and infrastructure database 
collected for the feasibility study.  Updates to the facilities and infrastructure replacement values 
are based on values provided by the Chicago Park District (CPD).  Section 4 of this report 
provides more detail on the development of the facility and infrastructure replacement value.  
The following reach descriptions were pulled from the Feasibility Report to provide a context for 
the damages the project was envisioned to protect.   
 

3.1 Reach 1 
 
Reach 1 extends from Juneway (7800 N.) to Lane (5934 N.). It contains $242,377,339 worth of 
facilities, beaches, and parks, including four historic buildings at Berger Park. There are 16.44 
acres of parks and beaches. Reach 1 extends from shore mile 593.000 to 589.685. The 
evaluations in this study consider no part of this area to be subject to damages.  
 

3.2 Reach 2 
 
The first shoreline area included in the economic evaluations for Interim III is Reach 2. 
Reach 2 is a large portion of the Lincoln Park shoreline extending from 4300 north to 2800 north 
(Diversey Ave.). In previous studies this reach has been segmented at the Belmont Harbor 
entrance (3200 north) into 2N and 2S. Reach 2 contains $4,782,561,214 worth of facilities, 
beaches, and parks.  
 
A principal feature of Reach 2 is comprised of Lincoln Park, which was established in 1865 
shortly after the death of Abraham Lincoln. At that time its northern border was roughly what is 
now North Ave. (1600 N.). As the city grew the amount of free open public land was extended 
north along the shore. City ordinances were passed prohibiting any further development of the 
land for any commercial or residential use, permanently setting aside 1,212 acres for public use.  
 
Lake Shore Drive (LSD) in Lincoln Park was started and partially completed between 1869 and 
1870. From 1880 to 1894 LSD progressed north along the shore and had gone as far north as 
Fullerton Ave. (2400 N.).  The north side of Chicago was quickly becoming a residential area. 
The construction of Lincoln Park and LSD were significant influential factors in this 
development. Originally the Drive was considered to be a recreational facility of Lincoln Park; 
but as heavier traffic developed; it became an essential way of moving traffic in the city. LSD 
serves a similar function both north and south of the city center. However, unlike the southern 
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shoreline, the area north of the Chicago loop does not support any rail lines parallel to the shore. 
This permits greater access to the shore in the area north of the Chicago Loop.  
 
Reach 2 is a heavily developed and intensely used area. The study site features Montrose and 
Belmont Harbors, world famous (no entrance fee) Lincoln Park Zoo, conservatory, Chicago 
Historical society and Academy of Science buildings, a continuous path that some individuals 
use to travel to work while many use it for biking, jogging and walking, many service yards and 
garages, Marovitz golf course (a nine hole lake side Park district operated golf course), fishing, 
scuba diving, tennis courts, baseball fields, metered parking spaces and ideal sites for relaxing 
watching listening to the lake. 
 

3.3 Reach 3 
 
Reach 3 extends from Pearson to 31st St. (shoremile 580.899 to 574.9(0). The most valuable area 
of this study site in terms of facilities replacement value per shoremile, Reach 3 includes 
$4,475,758,437 worth of lands, facilities, and infrastructure and 217.24 acres of beach and park. 
 
Reach 3 contains, Grant Park, the cultural mecca of Chicago, as well as valuable facilities which 
serve the city. Reach 3 is subject to damages in three areas. LSD flooding occurs from North 
Ave. to just south of Division (S.M. 582.0 - 581.15). Shore destruction and land loss damages are 
foreseen in portions of the Northerly Island connecting peninsula between the Shedd Aquarium 
and the Adler Planetarium; and for the shoreline from North of 26th St. to the south end of the 
reach. (S.M. 575.8 -574.9) 
 
Included in Reach 3 are facilities and structures necessary for city services, such as the water 
Jardin filtration plant and the Ninth St. service yard. 
 
Prominent in this reach are cultural facilities including the Art Institute, Petrillo Music Pavilion, 
Millennium Park (Lurie Garden, Pritzker Pavilion, and monuments), and the Field Museum of 
Natural History at Grant Park. Adler Planetarium and Shedd Aquarium, Soldier Field stadium 
and central Park District offices are located here as well as one of the most popular views of the 
city from Northerly Island. Major convention centers, McCormick Place and Navy Pier with 
immense parking facilities for conventioneers, draw large crowds to this reach which produces 
revenues that surpass any other single location. 
 

3.4 Reach 4 
 
Reach 4 extends from 31st St. to 56th St. (shoremile 574.899 - 570.450). Reach 4 contains 
$1,819,365,232 worth of land and facilities and including 478 acres of public lands. Reach 4 is 
subject to damage throughout the entire area.  
 
Reach 4 is a long narrow park land, Burnham Park, featuring one relatively small beach at 31st 
street. The site is used principally for bicycling, walking and running. Good running and 
bicycling paths exist throughout the park reach, and mile markers for roughly a 14 mile round 
trip are posted.   The running/bicycling paths are set back in the park, not up against the 
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lakeshore. It is clear from aerial photos that at one time a wide concrete pathway existed all 
along the shoreline, right at the shoreline. Today these pathways have deteriorated for most of 
the length due primarily to the wash-out by storm waves of the earth material underlying the 
walkways. At some reaches the pathway is no longer recognizable, in most areas it appears as 
rubble. 
 
The landscaping of the park is negligible within 50-100 feet of the shoreline. This condition is 
primarily due to wave washout where the existing shore protection is not high enough or has 
deteriorated over time. Steel posts have been driven in the lake at various locations to hold 
deteriorating step stone revetment in place. This same problem is not apparent in Reach 2 
(Lincoln Park) previously profiled. Massive sodding would be useful in many areas throughout 
the park, but it would be difficult to maintain without rehabilitation of existing shore protection. 
In the past two years, however, 800 trees have been planted in the area.  
 
Given the length of the park, it has very few parking facilities. South of 39th street and again 
south of 31st street there is nicely designed parking for 100 autos at each site. During storm 
conditions parking east of the drive is covered with water. The park offers beautiful views of the 
central city skyline, McCormick Place, the Hyde Park skyline and the entire Lake Michigan 
southern shore. A drive on the southern segment of Lake Shore Drive would provide similar 
views since the Drive virtually defines the western portion of Burnham Park. LSD would be 
immediately threatened at 46th and 48th streets if the shore protection were to fail. 
 
Burnham Park serves as a lakeshore park and open space link nearly connecting Jackson Park to 
the south (nearly) with Grant Park to the north. Interfering with a continuous lake park shore link 
between south Grant Park and north Burnham Park is the McCormick Place edifice and Meigs 
airfield. The two parks near both the northern and southern extremes of Burnham Park are past 
sites of World's Fairs. The northern section hosted the Century of Progress exhibit in 1933-34; 
and to the south, in 1893, Jackson Park was the site of the World's Columbian Exhibition. 
 
Two major arteries to the City exist in this area; LSD and the Illinois Central (IC) railroad. 
Since the early 1920' s the railroad served an indispensable role of moving freight and people 
from the south and east into the growing city of Chicago. With the growth of auto traffic LSD 
was overlaid onto this area. 
 
At 41st street roughly 700 feet from the lake shore, the IC rail lines are situated. At this point and 
at 37th street are the two areas where a severe shore destruction scenario would first jeopardize 
these rail lines. The IC railroad presently handles freight trains as well as a heavy traffic of 
commuter passengers. Easterly lines are used by diesel engine driven trains. Amtrak is a user of 
these lines for the "City of New Orleans" run and service down-state. The freight traffic line is 
mostly diverted at 16th street where a switch to/from the St. Charles Rail line is executed. Four 
westerly lines are for overhead electric train and south usage. IC commuter servicing areas 
include Joliet, the south suburbs, and south Chicago. Northern Indiana is served by Chicago 
South Shore (CSS) railroad company which leases IC rails in Illinois. In 1985 the 
IC recorded 9,000,000 passenger trips, the CSS roughly 3,000,000.  
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Burnham Park is land between the lakeshore and LSD. Access to the Burnham Park public land, 
LSD being a substantial barrier to access, is available every one-half mile through pedestrian 
overpasses at 35th St., 43rd St., 47th St., 51st St., and 57th St. Pedestrian crossings on sidewalks 
are located at 31st and 39th streets and an underpass at 55th street aids access. At 49th street, 
west of LSD and directly south of a multipurpose play field is a residential condominium high 
rise known as the Newport. The Newport consists of a north and south tower connected by the 
main entrance, offices, and common recreation facilities. This structure marks the northern lake 
side boundary of the Hyde Park neighborhood. It also has the distinction in this study of being 
the residential development most threatened by loss should the shore protection fail and the shore 
line erode. The north tower is approximately 320 feet from the existing shoreline, separated 
primarily by all eight lanes of LSD. The Newport consists of 728 units: 516 in the north tower, 
312 in the south.  
 

3.5 Reach 5 
 
Reach 5 extends from 56th St. to 79th St. (shoremile 570.449 to 566.300). It contains 
$3,775,464,318 worth of land and facilities including 605.24 acres of beach and park. Reach 5 is 
subject to damages at the breakwater off 76th fronting the City's water filtration plant (shoremile 
567.200 to 566.650), and at the point just south of 56th St. (Shoremile 570.449 - 570.300). Over 
$961,398,937 worth of facilities and public lands lie in damage prone areas. Reach 5 contains 
valuable cultural and service facilities along with two nine hole golf courses (e.g. South shore 
and Jackson Park), eight launching ramps in Jackson Park boat harbor, tennis courts and athletic 
fields. Cultural facilities include the Rose and Japanese gardens at Jackson Park, the Museum of 
Science and Industry, and the South Shore Cultural Center and band shell. Valuable service 
buildings include: the coast guard house and La Rabida Sanitarium at Jackson Park; the water 
filtration plant, service building, and pumping station at 76th street.  
 

3.6 Reach 6 
 
Reach 6 extends from Avenue G to the Indiana state line (Shoremile 566.299 - 562.000). 
It contains $ $704,664,980 worth of lands and facilities including 194 acres of public lands and 
beaches. Reach 6 is subject to damages in two places, the 95th St. point (Shoremile 563.400- 
563.250) and the 98th St. point (Shoremile 562.800 - 562.600).  
 
This reach contains a variety of important city facilities such as a powerhouse, Coast Guard 
Station, and a Department of Conservation building as well as recreation facilities like archery 
ranges, volleyball courts a beach house and launch ramps. 
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Figure 3-1 Chicago Shoreline Map 
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Figure 3-2 Chicago Shoreline Reach Map 
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4. ECONOMIC ASSUMPTIONS, PARAMETERS, AND METHODS 
 
The major economic categories are Prevention of Transportation Road Loss, Facilities and 
Infrastructure, and Incidental Recreation.  These three categories account for more than 90 
percent of the potential damage reduction gained by the National Economic Development (NED) 
plan and Locally Preferred Plan (LPP).  This section will review the underpinning assumptions 
from the original Feasibility Report and critique their validity for this limited reevaluation 
analysis. 
 

4.1 Risk associated with shoreline failure 
 
Two critical economic assumptions for this study are the coastal engineering recession rate and 
the probability of the onset of failure.  The coastal engineering recession rate that was performed 
used a combination of the 10 year deep wave and the 20 year lake level or vice versa, but one 
important distinction is the lake level used is a design water level rather than a still water level.  
The design water level includes wind setup, which raises lake levels two to three feet during 
coastal storms.  Deep water waves on the southern end of Lake Michigan can grow to nearly 20 
feet and are a significant source of shoreline erosion and backshore flooding potential.   
 
Low lake levels continue to expose timber on the existing shoreline, further contributing to 
degradation of the cribs and loss of the stone fill.  Loss of this stone fill, coupled with wave 
attack, causes failure of the existing stone structure.      
 
The lake level document referenced in the 1993 Feasibility Study is "Revised Report on Great 
Lakes Open-Coast Flood Levels" (Detroit District, April 1988).  Subsequent design reaches 
utilized lake levels from "Design Water Level on the Great Lakes (Detroit, September 1993).  
This was the latest published document with lake levels for these frequencies in this location.   
 
The second critical economic assumption was the shoreline recession rate.  The Feasibility 
Report used a value of 20 ft/year.  This is the long-term average rate of shoreline recession along 
the Chicago Lake Michigan shoreline in the absence of any shore protection structures. The 
difference in the design water levels in the 10 yr and 20 yr frequency range is small (less than 0.5 
feet).  A recent analysis (not published) performed by ERDC in February 2013 for the southern 
end of Lake Michigan also showed little difference in the 10 yr and 20 yr frequency.  When 
considering the long period of record (starting in 1903), a comparison of these three frequency 
analyzes shows only small changes.  While the latest forecast and projections shows that lake 
levels will remain below average in the near term, it is still expected that lake levels will 
continue to fluctuate in the future.     
 
In the Feasibility Report a lower recession rate was used in the economic analysis.  The 
assumption is based on the idea that a limited amount of funds would be used per year for the 
purpose of emergency protection measures along limited sections of the shoreline.  The “fix as 
fails” emergency protection measure will slow the overall rate of erosion.  The value calculated 
in the Feasibility Report was 19.3 ft/year (see Attachment 2, page 13).  Table D-15 of the 
Feasibility Report shows that project justification was insensitive relative to the range of erosion 
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rates.  Probability of the onset of failure within a reach of the project requires a more details 
explanation.   
 
 
 
The probability of functional failure of the existing shore protection was developed to factor in 
the uncertainty of the timing of the failure.   Total functional failure of Reach 2 was expected in 
2008, however, the failure could have happened as early as 2003 or as late as 2017.  Reach 3 was 
expected to fail in 1998; however the failure has a low probability of starting in as early as 1995 
or as late as 2003. Reach 4 and Reach 5 were expected to fail in 2003 with a low probability of 
failure in 1995 and 2007.  Triangular distributions were created from the expected year of failure 
(mode), lower, and upper limit of failure for each reach.  Table 4-5 shows the probability 
distribution function (PDF) and the cumulative distribution function (CDF).  This distribution 
was used to calculate the risk or weighted annual damage based on the yearly damage reported.  
Two methods of calculation are presented (Feasibility Method and the Limited Reevaluation 
Method).  Method 1 (Feasibility Method) will provide information on how the original method 
was calculated.  Method 2 (Limited Reevaluation Method) will provide a new method in addition 
to a rational for its use over the old method. 
 
Method 1(Feasibility Method) 
 
Common to both methods is the development of the annualized value of damages over the period 
of analysis.  Figure 4-1 depicts how the yearly damage is spread out over a period of fifty years.  
The procedure would take the yearly value and discount it back to the start of the period of 
analysis.  Table 4-1 depicts what is graphical displayed in Figure 4-1.  The example shown in 
Table 4-1 assumes the yearly damage for each reach is $100.  However, as Figure 4-1 shows 
Reach 2, 4, and 5 do not start eroding until 11 and 6 years, respectively, from the start of the 
period of analysis.  The delay in damages in Reach 2, 4, and 5 shrinks the overall present worth 
of damages for the 50 year period of analysis for those reaches.  The annuity or annual value is 
value of the present worth value broken up into 50 yearly payments at a particular discount rate. 
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Figure 4-1Reach failure over Period of Analysis 

 
 
  

1997 2002 2007 2012 2017 2022 2027 2032 2037 2042 2047 

0 5 10 15 20 25 30 35 40 45 50 

Reach 2 

Reach 3 

Reach 4 

Reach 5 

Period of Analysis 

Da
m

ag
e 

Re
ac

he
s 

No Erosion Erosion 



 

19 
 

Table 4-1 Present Worth Example 

Year Reach 2 Reach 3 Reach 4 Reach 5 
1  96.38554   
2  92.90173   
3  89.54383   
4  86.30731   
5  83.18777   
6  80.18098 80.18098 80.18098 
7  77.28287 77.28287 77.28287 
8  74.48952 74.48952 74.48952 
9  71.79712 71.79712 71.79712 

10  69.20205 69.20205 69.20205 
11 66.70077 66.70077 66.70077 66.70077 
12 64.2899 64.2899 64.2899 64.2899 
13 61.96617 61.96617 61.96617 61.96617 
14 59.72643 59.72643 59.72643 59.72643 
15 57.56764 57.56764 57.56764 57.56764 

16-44 … … … … 
45 19.07811 19.07811 19.07811 19.07811 
46 18.38854 18.38854 18.38854 18.38854 
47 17.72389 17.72389 17.72389 17.72389 
48 17.08327 17.08327 17.08327 17.08327 
49 16.4658 16.4658 16.4658 16.4658 
50 15.87065 15.87065 15.87065 15.87065 

Total PW 1422.171 2243.449 1795.123 1795.123 
Annual Value1 $63.39  $100.00  $80.02  $80.02  
 
Method 1 applied the annual value calculated per reach to the probability of shoreline failure.  
Table 4-2 provides an example of the calculations involved.  The annual value for Reach 2 in 
Table 4-1 is $63.39.  The risk of shoreline failure for Reach 2 is $61.03.  In order to calculate this 
value, Method 1 assumes that the $63.39, in annual damages for Reach 2, is the point of 
reference in a second period of analysis calculation.  The probability distribution is centered on 
the mode of the triangular distribution.  It is the supposition of Method 1 that the time value of 
money is related back to the year 2008, in the case of Reach 2.  Table 4-2 calculates the present 
worth relative to 2008 using the Present Worth factor, see Equation 4.1. 
 

Equation 4.1 – Present worth (P) 

( )l
m

i
F

P
+

=
1

, where l = (modal year – year of distribution)  

  

                                                 
1 Annuitized value based on total present worth value, discount rate of 3.75 percent, and payments over 50 years 
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Table 4-2 Method 1 example of Reach 2 risk of failure 

Reach 2 

 A B C D E 

Year 
Annual Value 

Present Worth 
Factor 

(Equation 4-1) 

Present 
Worth 
(AxB) 

PDF2 
Damage 
per year 

(CxD) 
1998           
1999           
2000           
2001           
2002           
2003  $                   63.39  1.22 77.13 0.01  $       1.08  
2004  $                   63.39  1.17 74.16 0.05  $       3.53  
2005  $                   63.39  1.12 71.31 0.07  $       4.82  
2006  $                   63.39  1.08 68.56 0.09  $       6.46  
2007  $                   63.39  1.04 65.93 0.11  $       7.44  
2008  $                   63.39  1.00 63.39 0.12  $       7.81  
2009  $                   63.39  0.96 60.95 0.11  $       6.78  
2010  $                   63.39  0.92 58.61 0.10  $       5.85  
2011  $                   63.39  0.89 56.36 0.08  $       4.69  
2012  $                   63.39  0.85 54.19 0.07  $       3.99  
2013  $                   63.39  0.82 52.10 0.06  $       3.23  
2014  $                   63.39  0.79 50.10 0.05  $       2.43  
2015  $                   63.39  0.76 48.17 0.03  $       1.59  
2016  $                   63.39  0.73 46.32 0.02  $       0.95  
2017  $                   63.39  0.70 44.54 0.01  $       0.38  

SUM (Column E) $       61.03 
 

The downside of this method is the assumption that the present worth calculation is static relative 
to Figure 4-1.  Method 2 assumes that, in the particular case of Reach 2, if the probability of 
failure is 11% in 2007 then the annual value in Table 4-2 should reflect a present worth 
calculation from 2007 through 2047 rather than 2008 to 2047 which Method 1 assumes for its 
calculation.  The value, $65.93, used to determine the annual value in Table 4-2 for 2007 is the 
result of a second present worth calculation on the $63.39. 

Method 2(Limited Reevaluation Method) 
 
Probability at which failure initiates is over a range of time.  This range for the initiation of 
failure has a particular set of consequences for each reach in this study.  Figure 4-2 depicts 
damage, over the period of analysis, as a probability of failure.  Reach 2 has a period of no 
erosion from year 1 until year 8.  The probability of failure increases from year 8 until year 14 at 
which point the probability decreases.  The portion of the graph is purple indicates that 
regardless of the point in time erosion is initiated this period of time erosion is occurring. 
                                                 
2 Probability Distribution Function 
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Figure 4-2 Probability of Failure over Period of Analysis 
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Table 4-3 Method 2 Calculation of consequence of failure per probability period 

Year 
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1998 1                               
1999 2                               
2000 3                               
2001 4                               
2002 5                               
2003 6 $80                              
2004 7 $77  $77                            
2005 8 $74  $74  $74                          
2006 9 $72  $72  $72  $72                        
2007 10 $69  $69  $69  $69  $69                      
2008 11 $67  $67  $67  $67  $67  $67                    
2009 12 $64  $64  $64  $64  $64  $64  $64                  
2010 13 $62  $62  $62  $62  $62  $62  $62  $62                
2011 14 $60  $60  $60  $60  $60  $60  $60  $60  $60              
2012 15 $58  $58  $58  $58  $58  $58  $58  $58  $58  $58            
2013 16 $55  $55  $55  $55  $55  $55  $55  $55  $55  $55  $55          
2014 17 $53  $53  $53  $53  $53  $53  $53  $53  $53  $53  $53  $53        
2015 18 $52  $52  $52  $52  $52  $52  $52  $52  $52  $52  $52  $52  $52      
2016 19 $50  $50  $50  $50  $50  $50  $50  $50  $50  $50  $50  $50  $50  $50    
2017 20 $48  $48  $48  $48  $48  $48  $48  $48  $48  $48  $48  $48  $48  $48  $48  
2018 21 $46  $46  $46  $46  $46  $46  $46  $46  $46  $46  $46  $46  $46  $46  $46  
… …                
2046 49 $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  
2047 50 $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  $16  
Total PW $1,795  $1,715  $1,638  $1,563  $1,491  $1,422  $1,355  $1,291  $1,229  $1,169  $1,112  $1,056  $1,003  $951  $902  

Annual 
Value $80  $76  $73  $70  $66  $63  $60  $58  $55  $52  $50  $47  $45  $42  $40  

 
Table 4-4 presents the risk calculation.  Probability of increase failure, shown in red on Figure 4-
2, is represented in Table 4-4 under the PDF or probability distribution function from years 2003 
to 2008.    Probability of increase failure, shown in red on Figure 4-2, is represented in Table 4-4 
under the PDF or probability distribution function from years 2008 to 2017. 
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Table 4-4 Risk calculation for the probability of the onset of failure 

Year 
Annual 
Value PDF Damage per 

year 
1998       
1999       
2000       
2001       
2002       
2003 $80  0.01  $      1.12  
2004 $76  0.05  $      3.64  
2005 $73  0.07  $      4.93  
2006 $70  0.09  $      6.56  
2007 $66  0.11  $      7.50  
2008 $63  0.12  $      7.81  
2009 $60  0.11  $      6.72  
2010 $58  0.10  $      5.74  
2011 $55  0.08  $      4.56  
2012 $52  0.07  $      3.84  
2013 $50  0.06  $      3.07  
2014 $47  0.05  $      2.29  
2015 $45  0.03  $      1.48  
2016 $42  0.02  $      0.87  
2017 $40  0.01  $      0.35  

Sum of Damage per Year  $    60.48  
 
The difference between the results of Method 1 and Method 2 are slight.  Table 4-2, Method 1, 
reports a value of $61.03 and Table 4-3, Method 2, reports a value of $60.48.  The results of 
Method 2 use only a single present worth calculation to obtain the consequence of increasing the 
period over which failure would likely occur.  By this method each reach result is still relatable 
to the start of the period of analysis and consistent time value of money. Again, Method 1 
assumes that damages occur over a static period of time.  For Reach 2 that period of damage 
initiates in 2008 and occurs through 2047.  The 40 years of damages are annualized over a 50 
year period.  The consequence value in Method 1 is computed from this single annualized value, 
$63.39 in the example above. A new time value of money, relative to the mode of the probability 
distribution, is created using the present worth function.  Table 4-5 provides a breakdown of 
these probability and present worth functions.   
 
Reach 3, 4, and 5 have probabilities that extend past the Feasibility Reports Period of Analysis.  
While this isn’t an issue for Method 1 it presents an issue for Method 2.  The conservative 
solution for Method 2 in this case was to assume the values from 1995 through 1997 are the 
same as 1998. 
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Table 4-5 Probability of Functional Failure 

 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 

Year 
EQ 
4.1 PDF CDF 

EQ 
4.1 PDF CDF 

EQ 
4.1 PDF CDF 

EQ 
4.1 PDF CDF 

EQ 
4.1 PDF CDF 

1995       1.12 0.04 0.04 1.37 0.01 0.01 1.37 0.01 0.01 1.37 0.01 0.01 
1996       1.08 0.11 0.14 1.32 0.03 0.04 1.32 0.03 0.04 1.32 0.03 0.04 
1997       1.04 0.16 0.31 1.27 0.05 0.09 1.27 0.05 0.09 1.27 0.05 0.09 
1998       1.00 0.20 0.51 1.22 0.07 0.16 1.22 0.07 0.16 1.22 0.07 0.16 
1999       0.96 0.17 0.69 1.17 0.09 0.25 1.17 0.09 0.25 1.17 0.09 0.25 
2000       0.92 0.14 0.82 1.12 0.10 0.34 1.12 0.10 0.34 1.12 0.10 0.34 
2001       0.89 0.10 0.92 1.08 0.13 0.47 1.08 0.13 0.47 1.08 0.13 0.47 
2002       0.85 0.06 0.98 1.04 0.14 0.61 1.04 0.14 0.61 1.04 0.14 0.61 
2003 1.22 0.01 0.01 0.82 0.02 1.00 1.00 0.14 0.75 1.00 0.14 0.75 1.00 0.14 0.75 
2004 1.17 0.05 0.06       0.96 0.11 0.86 0.96 0.11 0.86 0.96 0.11 0.86 
2005 1.12 0.07 0.13       0.92 0.07 0.93 0.92 0.07 0.93 0.92 0.07 0.93 
2006 1.08 0.09 0.22       0.89 0.05 0.98 0.89 0.05 0.98 0.89 0.05 0.98 
2007 1.04 0.11 0.34       0.85 0.02 1.00 0.85 0.02 1.00 0.85 0.02 1.00 
2008 1.00 0.12 0.46                         
2009 0.96 0.11 0.57                         
2010 0.92 0.10 0.67                         
2011 0.89 0.08 0.75                         
2012 0.85 0.07 0.83                         
2013 0.82 0.06 0.89                         
2014 0.79 0.05 0.94                         
2015 0.76 0.03 0.97                         
2016 0.73 0.02 0.99                         
2017 0.70 0.01 1.00                         
EQ 4.1 – Equation 4-1 where Fm = 1 
PDF – Probability Distribution Function 
CDF – Cumulative Distribution Function 
BOLD Values are the mode values of the triangular distribution  
 

4.2 Transportation Road Loss Methodology (Traffic Delay loss as a result of 
erosion of shoreline) 

 
The Feasibility Report provided copious detail on the methodology used to create the 
transportation damages and delay costs associated with road loss due to erosion.  A detailed 
explanation of this method is provided in Attachment 2, pages 16-28. 
  
The conservative assumption for this limited reevaluation is to only update the AADT estimates 
and the value of time saved.  The delay time per vehicle was original calculated based on the 
annual average daily traffic estimates from 1979.  The 2009 estimate of the AADT counts have 
increased by 1.5 times that of the 1979 value. 
 

4.3 Transportation Flooding Methodology (Traffic Delay loss as a result of 
flood induced closures) 

 
The assumptions laid out in the Feasibility Report were used to generate the transportation delays 
as a result of a partial closure of South Shore Drive and Lake Shore Drive.  The original 
Feasibility Report did not provide enough information to reproduce the results from that report.  
The following method is based on deduction of a reason based method from the data available in 
the Feasibility Report.  
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Flooding damages are limited to transportation delays caused by partial closure of South Shore 
Drive and Lake Shore Drive. The flood-prone areas include 2200 ft. of shoreline between Oak 
Street and North Avenue (Reach 2) and the intersection of 67th St and South Shore Drive (Reach 
5). The transportation delay methodology used to evaluate the impacts of the loss of use of LSD 
is used to estimate the impacts of flooding induced road closure increasing travel time, with one 
critical exception: because flooding would occur without warning, a traffic management plan 
incorporating operational or signal modifications was not assumed. Although it may be argued 
that if erosion closed Lake Shore Drive in areas adjacent to the flood-prone sections, that a traffic 
management plan would have probably already been implemented for the assumed detour route, 
it was the attempt of this analysis to determine the feasibility of each section separately. In that 
respect, traffic delay as result of erosion and flooding induced closures are considered 
independently.  
 
The assumptions related to flooding along Lake Shore Drive appear to be moderately 
conservative.  The total increased travel times on the detour routes would be approximately an 
hour in Reach 2 and 7 minutes in Reach 5.  Applying similar simplifying assumptions of only 
correcting for the increase in the AADT and the value of time saved this study will be able to 
provide a cursory update of the damages.   
 
Determining the value of time saved between the Feasibility Report and the current data 
available requires some data manipulation.  The Feasibility Report reports the value of time 
between work trips, average trips, and weekend trips.  A single weighted time value is needed for 
this analysis.  Equation 4-5 establishes the probability between flooding occurring during the 
week or weekend.  This is necessary since the value of time is differentiated as work trips or 
weekend trips. The probability that this event would occur during a typical work week is 
approximately (260 total work days per year3/365 day per year) 71 percent chance.  Next there 
needs to be a differentiation between the peak work trips and the average trips during the week.  
The peak traffic during a typical work week was assumed to be 17 percent of a total day.  
Equation 4-6 shows how the peak weekday trips, non-peak, and weekend trips were weighted 
relative to probability of occurrence.  The actual monetary value of those periods could be “low, 
medium, or high time savings”.  The total increase in delay for Reach 2 was greater than 15 
minutes so the high time savings values were used in the equation.  The weighted value of time 
per hour from the Feasibility Report would be $11.51 per hour ($1.04+$6.43+$4.04).  
 
Equation 4-5 – Probability that flooding would occur during a work day 
 

𝑃(𝑊|𝐴) = 52 𝑤𝑒𝑒𝑘𝑠 ∗ 𝑦𝑒𝑎𝑟−1 ∗ 5 𝑑𝑎𝑦𝑠 ∗ 𝑤𝑒𝑒𝑘−1
365 𝑑𝑎𝑦𝑠 ∗ 𝑦𝑒𝑎𝑟−1 �  

Equation 4-6 – Weighted value of Time 4 
 

Peak Hours − $8.58 ∗ 0.71 ∗ 0.17 = $1.04 

                                                 
3 52 work weeks per year * 5 days per work week 
4 Value per hour was taken from Value Per Hour table in Appendix D of the Feasibility Report for High Time 
Savings (>15 min) 
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NonPeak Hours − $10.97 ∗ 0.71 ∗ [1 − 0.17] = $6.43 
Weekend − $13.93 ∗ [1 − 0.71] = $4.04 

   
The values in Table 5-3 are broken down by time increments and purpose.  This is slightly 
different than the values reported in the Feasibility Report –time increments and periods of the 
week.  Equation 4-5 and Equation 4-6 were created to establish a single time increment (0-5, 5-
15, >15) that sufficiently accounted for the apportionment of the monetary value for the week 
and weekend trips.  Table 5-3, in a similar manner, adjusts the apportionment of the trip purposes 
to the time increments ($17.61*85%+$17.22*13%+$18.51*2% = $17.57). 
 
The assumption in Reach 2 is that all eight lanes of Lake Shore Drive would be closed for a 
period of one day.  An annual exceedance probability for this event is a 1/15 chance of meeting 
or exceeding these conditions.  AADT for this section of Lake Shore Drive is 150,000 vehicles.  
Total closure would be two days long with additional day being used to clean and inspect the 
roadway.  Using the AADT from 1979 and the value of time saved from the Feasibility Report 
the total annual cost associated with road flood prevention would be $221,4625.  The updated 
total annual cost is $495,155 shown in Table 4-6.  The value reported in the Feasibility Report 
for Reach 2 was $577,580. 
 

Table 4-6 Transportation Flooding Calculations for Reach 2 

Categories 

Value (1979 
AADT, 1992 
Weighted 
Value of Time) 

Value (2012 
AADT, 2012 
Weighted 
Value of Time) 

Incremental Time Delay (sec)    [1.333hrs*60*60] 4,799 4,799 
Number of Vehicles (vph)              [AADT/24] 4,271 6,250 
Hours of Delay in a year 48 48 
Value of Time per hour $11.5 $17.57 
Hours to Seconds Conversion (hour/second) 0.00027 0.00027 
Annual Exceedance Probability 0.07133 0.07133 
Expected Annual Damage $221,462 $495,155 

          

The assumptions concerning the wave induced flooding along Reach 5 is not well defined in the 
Feasibility Report.  The implied assumption is that all eight lanes of South Shore Drive would be 
closed from 67th Street to approximately 71st Street.  The average daily traffic in this area of 
concern was reported to be 23,000 vehicles near 71st and South Shore Drive, and 10,400 vehicles 
south of 71st Street.  The current AADT from IDOT for 67th to 71st Street is 27,000 vehicles and 
the AADT value just south of 71st Street is 15,900 vehicles. An annual exceedance probability 
for this event is a 1/7 to 1/8 chance of meeting or exceeding these conditions.  The closure 
duration was assumed to be 36 hours include clean-up and inspection of road.  Traffic heading 
south on South Shore Drive are assumed to detour at 67th or 71st Street, while traffic heading 
north will detour at 75th Street.  The normal travel time on South Shore Drive is approximately 

                                                 
5 Section 5.1 Transportation Road Loss Prevention provides the formula to calculate the average annual flood related 
damages prevented. 
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9.8 minutes.  Under a flood scenario the congestion on South Shore Drive is expected to elevate 
the travel time to 15 minutes.  The increased travel delay would be approximately 5 minutes. The 
associated average annual delay would be $18,061.  The updated total average annual delay 
would be $35,141 shown in Table 4-7.  The value reported in the Feasibility Report was $17,037. 
 

Table 4-7 Transportation Flooding Calculations for Reach 5 

Categories 

Value (1979 
AADT, 1992 
Weighted 
Value of Time) 

Value (2012 
AADT, 2012 
Weighted 
Value of Time) 

Incremental Time Delay (sec) [5 min*60sec) 900 900 
Number of Vehicles (vph)       [AADT/24] 1404 1788 
Hours of Delay in a year 36 36 
Value of Time per hour 11.5 17.57 
Hours to Seconds Conversion (hour/second) 0.00027 0.00027 
Annual Exceedance Probability 0.12787 0.12787 
Expected Annual Damage $18,061 $35,141 

          

The Feasibility Report presented transportation flood prevention benefits that were much larger 
for Reach 2, $577,580 at 1992 price levels and 1979 AADT values.  The current method using 
the parameters from the Feasibility Study would produce a value of $221,462 which is less than 
half the original value of $577,580.  The current method is reasonable, conservative relative to 
the original estimate, and provides an idea of the magnitude of transportation flood damage 
relative to current input parameters. 

4.4 Damage to Facilities and Infrastructure 
 
Under the without project condition existing physical structures and facilities on Park District 
property would be lost, including buildings, gardens, and roads. Revenue producing facilities 
such as parking lots, boat handling facilities, and concessions stands would be lost. Use of park 
lands and facilities would also be lost. 
 
The list of structures and impacted park facilities is extensive.  At the time of the original study it 
was not known which structures and impacted park facilities would be affected in this study.  
Applying hindsight to the reevaluation the list of vulnerable structures can be ranked based the 
sensitivity of the impact to the NED calculation.  A list of those structures that comprised 97 
percent of the total facilities and infrastructure monetary damages was reviewed and updated.  
The replacement value of these structures was obtained from the City of Chicago.  Structure 
replacement value was used for many of the tourist attractions.  USACE policy (ER1105-2-100, 
E-19) requires the use of replacement value less depreciation.  Many of the high value structures 
are critical pieces of the city’s infrastructure, historical landmarks, or generate substantially 
revenue for the city.  The original rationalization for the use of replacement value over 
depreciated replacement value was that these public facilities are constantly maintained and 
renovated which establishes a relatively low effective age for the facilities and infrastructure; 
therefore, the structures depreciated replacement value is very close to the replacement value.  
The remaining 3 percent of total monetary damages to the facilities and infrastructure represents 
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a list of approximately 400 facility and infrastructure locations represent a low potential of the 
impacts to the magnitude of the value of this category.   
 
Upon the recommendation of the Independent External Peer Review panel the replacement 
values obtained from the City of Chicago needed additional documentation to support the 
dramatic increase in value.  Obtaining this supporting documentation is not likely to occur at this 
time.  USACE policy ER1105-2-100, Appendix D, D-4,b(3) stipulates that indexing of the 
overall benefits is not an acceptable procedure.   The values obtained by the City of Chicago 
were far higher than those used in the original project justification.  The uses of index benefits 
for this portion of the project benefits should be viewed as conservative.   The Engineering News 
Record’s Construction Cost Index was substituted for the usual Consumer Price Index for Rent 
of Primary Residence as the indices for the prices level update.  To address the additional 
concern of depreciation of the structure value, RS Mean’s commercial/industrial/institutional 
adjustment for depreciation was used for all structures.  Eight percent deprecation was used for 
an observed age of 10 years for all facilities.        
 
The following is a list, Table 4-8, of the facilities that were updated for this study.  Replacement 
value for these structures was determined by the local sponsor.  
 

Table 4-8 List of updated facilities  

Facility 
1993 Replacement Value 2012 Depreciated 

Replacement Value 
South Shore Filtration Plant $173,000,000 $290,129,850  
South Shore Low Lift Pumping $34,819,200 $58,393,580  
South Shore Service Building $33,480,000 $56,147,673  
South Shore New Chlorine Building NA NA 
South Shore Guardhouse Improvements NA NA 
South Shore Site Improvements NA NA 
Adler Planetarium $25,000,000 $41,926,000  
Lincoln Park Zoo $81,700,000 $137,015,079  
Belmont Harbor Facilities $4,506,700 $7,557,966  
Lincoln Park Conservatory $13,000,000 $21,801,665  

        

       
The replacement value of public land along the Chicago lakefront reflected 1989 bids taken for 
landfill and park development contemplated by Loyola University.  The estimate was reviewed 
by the Chicago Park District (CPD) and USACE at the time and it was concluded that the value 
of $624,000 per acre was an accurate estimate of the land and required infrastructure.  The 
infrastructure accounted for $240,000 of the $624,000 per acre estimate or 38.5 percent of the 
total.  CPD estimates that the current value of the Chicago Shoreline infrastructure is $3,583,112. 
 

4.5 Loss of Recreation Opportunities 
 
The Feasibility Study employed the unit day value methodology to measure the value of lost 
recreational opportunities stemming from the destruction of recreation sites at and along the 
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shore.  Working closely with the City of Chicago and the Chicago Park District numerous user 
point schedules were developed for the diverse nature of recreation activities which take place 
along the Chicago shoreline.  
 
The Unit Day Value method presented a challenge for this study.  The standard UDV method 
examines the recreational activates of an entire facility rather than the individual recreational 
activates within that facility.  The premise of this method is that an individual is choosing a 
particular recreational facility over others for its collective activities rather than a single 
individual activity offered by the recreation facility.  UDV examines the collective recreational 
experience rather than the recreational experience of a single activity.     The method applied in 
the Feasibility Report deviated from this method.   
 
Recreational activities along the Chicago Shoreline can be accessed freely over the extensive 9 
miles of shoreline.  Shore erosion occurs at variable rates across the 6 reaches of this study.  The 
method used in the Feasibility Report examined the recreational activities individually rather 
than collectively. 
 
During a Washington Level Review in 1993 issues regarding the Chicago District’s application 
of loss recreation opportunities were discussed over a two day working session on the 15 & 16 of 
April 1993.  Attachment 1 is a memorandum from this two day discussion between the 
Washington Level Review Committee and the Chicago District.  Over the two day working 
session the reviewers examined the assumptions of the methods applied and concluded that the 
results are reasonable.  The current analysis only updates the EGM point to value relationship 
and holds the user days to the values provided in the Feasibility Report. 
 

4.6 Federal Discount Rate and Price Levels 
 
A significant change in the Federal Discount Rate (FDR) could determine the viability of a 
project.  Since fiscal year 1994, the FDR has been reduced from 8 percent to the current rate of 
3.75 percent.  The implications of the rate change when compared to the Feasibility Report can 
be substantial.  Discounting is a means to account for the time value of money.  The monetary 
equivalent value today of a million dollars fifty years from now (at a constant discount rate of 4 
percent) would be approximately $141,000.  The same million dollars would be worth 
approximately $21,000 if the constant discount rate was at 8 percent.  Viewed from the context 
of today, an individual would have a million dollars in fifty years if that individual yielded a 4 
percent return on their initial investment of $141,000. 
 
Throughout this reevaluation report there will be similar cases where the lower discount rate of 
3.75 percent will yields higher benefit than the 8 percent would have in the Feasibility Report.  
The project cost stream will also be examined in a comparative manner. 
 
The price levels in this report are noted as October 2012 price levels or FY1994 price levels.  In 
this document the designation of a price level will be the first month of the corresponding fiscal 
year, e.g. October 2012 for fiscal year 2013 and October 1993 for fiscal year 1994. 
 



 

30 
 

4.7 Emergency Maintenance and Repair 
 
Maintenance cost avoided of $650,000 was developed based on the City of Chicago’s allocated 
budget per year for emergency repairs and the likelihood of the repair occurring.  In 2012 a 
portion of the shoreline failed near Montrose Harbor.  The cost of the repair was approximately 
one million dollars.  Updating the Feasibility Report value to October 2012 Price levels 
(CWCCIS CWBS Code 10) would raise value to $1,050,000.  This estimate is in line with the 
value paid during the 2012 emergency repair. 
 
The total functional failure for shore protection along Reach 2 was expected to occur by the year 
2008.  Reach 4 failure was expected to reach functional failure by 2003.  The assumption that the 
City would exhaust its fix or fail budget of $650,000 ($1,050,000 in FY2012 Price levels) is a 
conservative assumption.  
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5. NATIONAL ECONOMIC DEVELOPMENT ASSESSMENT CATEGORIES 
 
Evaluation of the National Economic Development account used five categories to aid in the 
selection of the project alternatives.  These categories are Transportation Road Loss Prevention, 
Transportation Flooding Prevention, Facility and Infrastructure Protection, Recreation, and 
Maintenance Cost Avoidance.  Each category will be examined in turn to provide some 
background on the purpose and methodology of the category in addition to changes resulting 
from the economic reevaluation. 

5.1 Transportation Road Loss Prevention 
 

One of the largest measurements of project benefits for the Illinois Shoreline Project is the 
successful avoidance of traffic delays. The simplest assessment would be the comparison of the 
travel time on Lake Shore Drive under ordinary circumstances to the travel time on alternate or 
detour routes assuming that sections of LSD were closed due to erosion or flooding. The 
difference between the two travel times could be considered the apparent transportation delay. 
However, the actual overlay of LSD traffic on the alternate routes seriously complicates any 
calculations and makes any exercise in simple subtraction quite inadequate. Lake Shore Drive is 
a limited access roadway with underpasses approximately every half-mile for entering and 
exiting traffic; the alternate routes are gridded streets with traffic signals at every major 
intersection and unrestricted cross vehicle access at every block. Without adjustments or 
compensations, the alternate routes would easily be overwhelmed since it is not possible to 
empirically test this scenario, we must select a methodology which relates volume, capacity and 
speed in a simulated traffic flow. The methodology developed by the National Transportation 
Research Board in the HCM provides assistance is determining our parameters. An HCM 
analysis consists of three parts: 1) determination of road capacity (vehicles per hour [vph]); 2) 
estimation of traffic volume; and 3) evaluation of level of service (LOS) and operating speed. 
 
The HCM produced three key components that this reevalution study will utilize, with 
modification, for its analysis: the increase travel times as a result of detour of Lake Shore Drive 
to second feeder roads, the increase travel times on the secondary feeder roads as a result of the 
diversion of Lake Shore Drive to those roads, and the capacity of the secondary roads as a result 
of the detoured traffic.  The primary component of the transportation delay loss is the 
determination of the incremental time delay.  The Feasibility Report, Appendix D, detailed these 
incremental delays which have been reproduced in Tables 5-1 & 5-2.  The incremental delay in 
Tables 5-1 & 5-2 were used to update the total value of transportation delay as a result of the 
original increased time delay computed by the original HCM analysis.  New data traffic counts 
were provided by IDOT6.  Traffic counts are reported as AADT. Only specific reaches of Lake 
Shore Drive were needed to update this study.   Table 5-3 is an update of the “Value of Time per 
hour” on page 23 of Appendix D of the Feasibility Report.  
 
Table 5-3 contains the major components of Table D-4 from ER 1105-2-100, Appendix D.   Per 
guidance the hour value was adjusted for the occupancy of the vehicle for work trips only, ex. 
                                                 
6 The year for which the AADT was computed is reported as 2009.  The data was obtained from IDOT as a GIS 
product.  The prior data was taken from an IDOT traffic map created in 1979. 
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1.14.    The occupancy adjustment was established from the 2001 National Household Travel 
Survey published by NHTS.  The “weight categories” were determined by the Chicago 
Metropolitan Agency for Planning.  The values represent the daily trip purposes as a percentage.  
The weighting allows for a single adjusted rate per category for each time grouping.  For the “0-
5” minute grouping the $1.83 values is the sum of the following: 
(2.09*.85+0.37*.13+0.03*0.02).  The other two groupings follow the same formula. 
 
Tables 5-4 thru 5-9 provide the reach specific information under “Number of Vehicles per hour 
(vph)”.  This value is derived from the AADT and the percentage of home to work travel taken 
from Table 34 of the National Cooperative Highway Research Program Report 187 (1978).  The 
original study assumed two peak hour times during the work week, 0700 to 0900 hours in the 
morning and 1600 to 1800 hours in the evening time.  
 
Again the three key components of the HCM discussed in the above paragraph were not changed 
for this analysis.  At the time of approval, the Washington Level Review team indicated that the 
analysis was “a conservative and responsible estimate of potential damages and benefits.”7 The 
only modifications to the road geometry, signaling, and detour assumptions of Lake Shore Drive, 
since the early 1979 AADT traffic counts were taken, was the reconstruction of the famous S-
curve just south of where Lake Shore Drive crosses the Chicago River in 1987 and the 
realignment of north bound lanes of Lake Shore Drive near the Museum Campus area in 1996.   
 
 
Figure 5-1 Photos of S-Curve (circa 1963) and Museum Campus (circa 1990s) 

  
Charles Cushman, Indiana University Archives, 1963. 

 
Transportation delays were computed using a simple arithmetic equation.  The physical location 
of each study reach of the project does not directly correspond to the traffic analysis.  The 
assignment of transportation delay calculation per study reach is as follows: 
 
Reach 2 – Fullerton to Montrose,  
Reach 3 – The segment of traffic between 23rd Street and 31st Street8, 
Reach 4 – The segment of traffic between 31st Street and 47th Street, and 
Reach 5 – The segment from 47th Street to Marquette Avenue and 79th Street. 
 
                                                 
7 Illinois Shoreline Erosion, Interim III, Storm Damage Reduction, Project Guidance Memorandum Number 2, June 
1992 
8 This was calculated as the difference between Marquette to 23rd Street and Marquette to 31st Street. 

Matthew Kaplan 
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Reach 2 is located entirely in the Fullerton to Irving Park segment.  This is only a portion of the 
total transportation delays for Reach 2.  Since the original data HCM was not available the 
current method was compared to the results published in the Feasibility Report.  Truncating the 
transportation damages to only that portion between Fullerton and Irving Park matched the 
original data within 5 percent.  This provides a conservative assumption of the potential damages 
in Reach 2. 
 
Reach 3 thru 5 are noted as being “interrelated” in the Feasibility Report.  Reach 3 is about 90 
percent of the delays allocated between 23rd and 31st Street since Reach 3 ends north of 31st 
Street.  Reach 4 is a composition of the segment of traffic between the intersection of Marquette 
Avenue /79th Street and 23rd Street.  The remaining 10 percent of the traffic between 23rd and 31st 
Street is allocated to Reach 4, 100 percent of the traffic between 31st and 47th Street, and about 
13 percent of the traffic between 47th and Marquette Avenue /79th Street.  The remaining 87 
percent of the traffic allocated to segment between 47th and Marquette Avenue /79th Street is 
assigned to Reach 5. 
 
The following are the computations shown in Tables 5-4 thru 5-9.  The AADT values were 
derived from IDOT in 2009.   
 

Parameter 1: 
Incremental Time Delay (sec) – Derived from the HCM method, See 
Table 5-1 and 5-2. 
 
Parameter 2: 
Number of Vehicles per hour (vph) – [AADT based on the most recent 
IDOT] * [56 percent or 35 percent (the percentage of Home to Work 
travelers moving into or out of the central business district respectively)] * 
8 percent of the Average Daily Traffic OR the value was taken directly 
from the HCM method. 
 
Parameter 3: 
Number of Peak Hours per year9: 
 
  Peak Hours = 2 ℎ𝑟𝑠

𝑑𝑎𝑦𝑠
∗ 5 𝑑𝑎𝑦𝑠

𝑤𝑒𝑒𝑘
∗ 52.14 𝑤𝑒𝑒𝑘𝑠

𝑦𝑒𝑎𝑟
= 521.4 

 
 Non-Peak Hours = 22 ℎ𝑜𝑢𝑟𝑠

𝑑𝑎𝑦𝑠
∗ 5 𝑑𝑎𝑦𝑠

𝑤𝑒𝑒𝑘
∗ 52.14 𝑤𝑒𝑒𝑘𝑠

𝑦𝑒𝑎𝑟
= 5735.4    

 
 Weekend = 24 ℎ𝑟𝑠

𝑑𝑎𝑦𝑠
∗ 2 𝑑𝑎𝑦𝑠

𝑤𝑒𝑒𝑘
∗ 52.14 𝑤𝑒𝑒𝑘𝑠

𝑦𝑒𝑎𝑟
= 2502.72  

 
Parameter 4: 
Value of Time per Hour – Data is derived from Table 5-3 
 
Equation: 

                                                 
9 Peak and Non-Peak hours are calculated for both the north and south bound traffic lanes. 
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Peak hour delay per year ($1,000) - Incremental Time Delay (sec) * 
Number of Vehicles per hour (vph) * Number of Peak Hours per year * 
Value of Time per Hour /(3600 sec per hour*1000) 

 
The results produced in tables 5-4 through 5-9 are reported in table 5-10.    The total per 
transportation reach (e.g. Marquette to 47th) are summed and presented in the column marked 
“Transportation Reach Value”.  Since the transportation reaches overlap the data is parsed into 
“Study Reach Value” columns.  This was done to prevent double counting.  Finally, the 
transportation reaches do not correspond to the study reaches.  A percentage of each 
transportation reach is assigned to a study reach in the last four columns of Table 5-10.   
 
Table 5-11 uses the yearly damage values calculated in Table 5-10.  The original study indicated 
that the current revetment along Reach 3 was expected to fail in 1998.  This year marked the 
common point of analysis for the remaining reaches.  The revetment along Reach 2 would fail 10 
years later.  The revetment in Reach 4 and Reach 5 would fail 5 years after Reach 3.  The present 
worth calculation in Table 5-11 computes the present worth of annual damages over fifty years 
for the staggered failure period.  
 
Table 5-12 utilizes the annual damages that were assessed per reach in Table 5-11.  The original 
report assumed failure for Reach 3 in 1998.  Each reach has a specific functional failure as 
discussed in Section 4 and shown in figure 4-1.  The overall weighted damage for the 
Transportation Loss category is approximately 3 times more than the original study ($114 
Million versus $28 Million).  Section 6 of this report reviews the sensitivity of the results to the 
increases in both the AADT value and the Value of Time Saved. 
 

Table 5-1 Reach 2 Incremental Travel Time 

          
          

Reach 2 Incremental Travel Time (minutes)
Lake Shore Drive Peak Hour Non-Peak Hour Weekend
Irving Park to Fullerton
Northbound 32.5 3.8 3.9
Southbound 22.7 4.2 4.3
Montrose to Fullerton
Northbound 40.7 4.7 4.8
Southbound 28.6 5.4 5.4

Regular Detour Route Traffic Peak Hour Non-Peak Hour Weekend
Irving Park to Fullerton
Northbound 11.7 -1.9 -2.0
Southbound 13.3 -0.7 -0.7
Montrose to Fullerton
Northbound 13.3 -2.1 -2.3
Southbound 17.2 -0.8 -0.8
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Table 5-2 Reach 3/4/5 Incremental Travel Time  
 

     
              

 

Again, Table 5-3 contains the major components of Table D-4 from ER 1105-2-100, Appendix 
D.   Per guidance the hour value was adjusted for the occupancy of the vehicle for work trips 
only, ex. 1.14.   The “$/Hour” column is developed from the multiplication of the “% of Hrly. 
Family Income” and the Hourly Rate $29.  The occupancy adjustment was established from the 
2001 National Household Travel Survey published by NHTS.  The fourth column “Value of 
Time Saved Adjusted to Hourly and Occupancy” is the multiplication of the column one 
“$/Hour” and the column three “Occupancy rate. The “Weight categories” were determined by 
the Chicago Metropolitan Agency for Planning.  The values represent the daily trip purposes as a 
percentage.  The weighting allows for a single adjusted rate per category for each time grouping.  
For the “0-5” minute grouping the $1.83 values is the sum of the following: 
(2.09*.85+0.37*.13+0.03*0.02).  The other two groupings follow the same formula. 
 
 
 
 
 

Reach 3/4/5 Incremental Travel Time (minutes)
Lake Shore Drive Peak Hour Non-Peak Hour Weekend
Marquette to 47st
Northbound 21.24 3.63 3.94
Southbound 25.11 3.96 4.32
Marquette to 31st
Northbound 41.28 6.26 6.64
Southbound 45.07 6.54 6.97
Marquette to 23rd
Northbound 43.55 7.25 9.36
Southbound 50.20 7.60 8.00

Regular Detour Route Traffic Peak Hour Non-Peak Hour Weekend
Marquette to 47st
Northbound 16.37 -0.93 -0.64
Southbound 20.04 -0.60 -0.27
Marquette to 31st
Northbound 32.96 -1.53 -1.18
Southbound 36.62 -1.19 -0.81
Marquette to 23rd
Northbound 33.45 -2.07 -1.72
Southbound 40.32 -1.49 -1.09
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Table 5-3 Value of Time Saved by Trip Length and Purpose 

 

Note: American Community Survey Estimate for 2011 shows a value of $59,482 for median 
household income, +/-$277 

$59,707
$29

Table D-4 from ER 1105-2-100, Appendix D: Value of Time Saved

Value of Time Saved Adjusted to Hourly 
Basis

Value of Time Saved 
Adjusted to Hourly Basis Occupancy Rate

Value of Time Saved 
Adjusted to Hourly and 

Occupancy

Value per
$/Hour % of Hrly. Family Income Vehicle per Hour

Low Time Savings
0-5 minutes
Work trips 1.84 6.40% 1.14 2.09
Social/Rec Trips 0.37 1.30% 1.00 0.37
Other Trips 0.03 0.10% 1.00 0.03
Medium 
6-15 minutes
Work trips 9.24 32.20% 1.14 10.54
Social/Rec Trips 6.63 23.10% 1.00 6.63
Other Trips 4.16 14.50% 1.00 4.16
High Time Savings
Over 15 minutes
Work trips 15.44 53.80% 1.14 17.61
Social/Rec Trips 17.22 60.00% 1.00 17.22
Other Trips 18.51 64.50% 1.00 18.51

Vacation
All Time Savings 21.56 75.10% 1.00 21.56

Weight Categories Values
Work 0.85
Social/Rec 0.13
Other 0.02

Adjusted Rate per Category per Time Grouping
0-5 minutes 1.83
6-15 Minutes 9.90
>15 minutes 17.57

Value of Time Saved (Oct. 2012 Price Level)

2010 Median Household Income………………………………………
Hourly Rate (2080 Hours per annum) ………………………………..
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 Table 5-4 Lake Shore Drive to Detour Route with Traffic Management (Reach 2) 

 
 

Table 5-5 Lake Shore Drive to Detour Route with Traffic Management (Reach 3/4/5) 

 

 

Reach 2 Reach 2 Reach 2 Reach 2
Irving Park to Fullerton (SB) Montrose to Fullerton (SB) Irving Park to Fullerton (NB) Montrose to Fullerton (NB)
Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis
Incremental Time Delay (sec) 1,361.70            Incremental Time Delay (sec) 1717.7 Incremental Time Delay (sec) 1,950.00               Incremental Time Delay (sec) 2442
Number of Vehicles per hour (vph) 6,720.00            Number of Vehicles per hour (vph) 6,720.00              Number of Vehicles per hour (vph) 4,200.00               Number of Vehicles per hour (vph) 4,200.00                
Number of Peak Hours per year 521.40                Number of Peak Hours per year 521.40                  Number of Peak Hours per year 521.40                   Number of Peak Hours per year 521.40                    
Value of Time per Hour 17.57$                Value of Time per Hour 17.57$                  Value of Time per Hour 17.57$                   Value of Time per Hour 17.57$                    
Peak hour delay per year ($1,000) 23,291.10$        Peak hour delay per year ($1,000) 29,380.28            Peak hour delay per year ($1,000) 20,846.03$          Peak hour delay per year ($1,000) 26,105.64              
Non-peak Analysis Non-peak Analysis Non-peak Analysis Non-peak Analysis
Incremental Time Delay (sec) 254.4 Incremental Time Delay (sec) 321.4 Incremental Time Delay (sec) 228 Incremental Time Delay (sec) 282
Number of Vehicles per hour (vph) 2798 Number of Vehicles per hour (vph) 2798 Number of Vehicles per hour (vph) 3027 Number of Vehicles per hour (vph) 3027
Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4
Value of Time per Hour 1.83$                  Value of Time per Hour 9.90$                    Value of Time per Hour 1.83$                     Value of Time per Hour 1.83$                      
Peak hour delay per year ($1,000) 2,074.59$          Peak hour delay per year ($1,000) 14,187.26$         Peak hour delay per year ($1,000) 2,011.53$             Peak hour delay per year ($1,000) 2,487.94$              
Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis
Incremental Time Delay (sec) 258.5 Incremental Time Delay (sec) 326.5 Incremental Time Delay (sec) 234 Incremental Time Delay (sec) 288
Number of Vehicles per hour (vph) 3125 Number of Vehicles per hour (vph) 3125 Number of Vehicles per hour (vph) 3125 Number of Vehicles per hour (vph) 3125
Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72
Value of Time per Hour 0.37 Value of Time per Hour 6.63$                    Value of Time per Hour 0.37$                     Value of Time per Hour 0.37$                      
Peak hour delay per year ($1,000) 207.79$              Peak hour delay per year ($1,000) 4,702.80$            Peak hour delay per year ($1,000) 188.10$                Peak hour delay per year ($1,000) 231.50$                 

Total 25,573.49$        Total 48,270.34$         Total 23,045.65$          Total 28,825.08$           

Reach 3/4/5 Reach 3/4/5 Reach 3/4/5
Marquette to 47st (NB) Marquette to 31st (NB) Marquette to 23rd (NB)
Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis
Incremental Time Delay (sec) 1,274.60            Incremental Time Delay (sec) 2476.5 Incremental Time Delay (sec) 2613.2
Number of Vehicles per hour (vph) 4,570                  Number of Vehicles per hour (vph) 4,570                    Number of Vehicles per hour (vph) 4,570                     
Number of Peak Hours per year 521.40                Number of Peak Hours per year 521.40                  Number of Peak Hours per year 521.40                   
Value of Time per Hour 17.57$                Value of Time per Hour 17.57$                  Value of Time per Hour 17.57$                   
Peak hour delay per year ($1,000) 14,824.89$        Peak hour delay per year ($1,000) 28,804.20$         Peak hour delay per year ($1,000) 30,394.16$          
Non-peak Analysis Non-peak Analysis Non-peak Analysis
Incremental Time Delay (sec) 217.6 Incremental Time Delay (sec) 375.8 Incremental Time Delay (sec) 435.1
Number of Vehicles per hour (vph) 1,902.76            Number of Vehicles per hour (vph) 1,902.76              Number of Vehicles per hour (vph) 1,902.76               
Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4
Value of Time per Hour 1.83$                  Value of Time per Hour 9.90$                    Value of Time per Hour 9.90$                     
Peak hour delay per year ($1,000) 1,206.66$          Peak hour delay per year ($1,000) 11,280.24$         Peak hour delay per year ($1,000) 13,060.23$          
Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis
Incremental Time Delay (sec) 236.1 Incremental Time Delay (sec) 398.5 Incremental Time Delay (sec) 561.8
Number of Vehicles per hour (vph) 2,125.00            Number of Vehicles per hour (vph) 2,125.00              Number of Vehicles per hour (vph) 2,125.00               
Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72
Value of Time per Hour 0.37$                  Value of Time per Hour 6.63$                    Value of Time per Hour 6.63$                     
Peak hour delay per year ($1,000) 129.05$              Peak hour delay per year ($1,000) 3,903.11$            Peak hour delay per year ($1,000) 5,502.55$             

Total 16,160.60$        Total 43,987.55$         Total 48,956.94$          
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Table 5-6 Lake Shore Drive to Detour Route with Traffic Management (Reach 3/4/5) 

 

Table 5-7 Detour Route - Regular Volumes/Geometries versus Detour volume and Traffic Management (Reach 2) 

 
 
 

Reach 3/4/5 Reach 3/4/5 Reach 3/4/5
Marquette to 47st (SB) Marquette to 31st (SB) Marquette to 23rd (SB)
Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis
Incremental Time Delay (sec) 1,506.30                Incremental Time Delay (sec) 2704.1 Incremental Time Delay (sec) 3012.1
Number of Vehicles per hour (vph) 2,856.00                Number of Vehicles per hour (vph) 2,856.00                         Number of Vehicles per hour (vph) 2,856.00                  
Number of Peak Hours per year 521.40                    Number of Peak Hours per year 521.40                             Number of Peak Hours per year 521.40                      
Value of Time per Hour 17.57$                    Value of Time per Hour 17.57$                             Value of Time per Hour 17.57$                      
Peak hour delay per year ($1,000) 10,949.87$           Peak hour delay per year ($1,000) 19,657.14$                    Peak hour delay per year ($1,000) 21,896.11$              
Non-peak Analysis Non-peak Analysis Non-peak Analysis
Incremental Time Delay (sec) 237.8 Incremental Time Delay (sec) 392.5 Incremental Time Delay (sec) 454.6
Number of Vehicles per hour (vph) 2,058.55                Number of Vehicles per hour (vph) 2,058.55                         Number of Vehicles per hour (vph) 2,058.55                  
Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4
Value of Time per Hour 1.83$                      Value of Time per Hour 9.90$                               Value of Time per Hour 9.90$                        
Peak hour delay per year ($1,000) 1,426.63$              Peak hour delay per year ($1,000) 12,746.09$                    Peak hour delay per year ($1,000) 14,762.73$              
Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis
Incremental Time Delay (sec) 258.9 Incremental Time Delay (sec) 417.9 Incremental Time Delay (sec) 481.25
Number of Vehicles per hour (vph) 2,125.00                Number of Vehicles per hour (vph) 2,125.00                         Number of Vehicles per hour (vph) 2,125.00                  
Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72
Value of Time per Hour 0.37$                      Value of Time per Hour 6.63$                               Value of Time per Hour 6.63$                        
Peak hour delay per year ($1,000) 141.51$                 Peak hour delay per year ($1,000) 4,093.12$                       Peak hour delay per year ($1,000) 4,713.60$                

Total 12,518.02$           Total 36,496.35$                    Total 41,372.44$              

Reach 2 Reach 2 Reach 2 Reach 2
Irving Park to Fullerton (NB) Montrose to Fullerton (NB) Irving Park to Fullerton (SB) Montrose to Fullerton (SB)
Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis
Incremental Time Delay (sec) 702.10                Incremental Time Delay (sec) 799 Incremental Time Delay (sec) 797.40                   Incremental Time Delay (sec) 1030.4
Number of Vehicles per hour (vph) 666.00                Number of Vehicles per hour (vph) 718 Number of Vehicles per hour (vph) 779.00                   Number of Vehicles per hour (vph) 789
Number of Peak Hours per year 521.40                Number of Peak Hours per year 521.40                  Number of Peak Hours per year 521.40                   Number of Peak Hours per year 521.40                    
Value of Time per Hour 9.90$                  Value of Time per Hour 9.90$                    Value of Time per Hour 9.90$                     Value of Time per Hour 17.57$                    
Peak hour delay per year ($1,000) 670.59$              Peak hour delay per year ($1,000) 822.73$               Peak hour delay per year ($1,000) 890.84$                Peak hour delay per year ($1,000) 2,069.29$              
Non-peak Analysis Non-peak Analysis Non-peak Analysis Non-peak Analysis
Incremental Time Delay (sec) -112 Incremental Time Delay (sec) -128.1 Incremental Time Delay (sec) -43.1 Incremental Time Delay (sec) -48.7
Number of Vehicles per hour (vph) 227 Number of Vehicles per hour (vph) 245 Number of Vehicles per hour (vph) 281 Number of Vehicles per hour (vph) 285
Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4
Value of Time per Hour 1.83$                  Value of Time per Hour 1.83$                    Value of Time per Hour 1.83$                     Value of Time per Hour 1.83$                      
Peak hour delay per year ($1,000) (74.09)$              Peak hour delay per year ($1,000) (91.47)$                Peak hour delay per year ($1,000) (35.30)$                 Peak hour delay per year ($1,000) (40.45)$                  
Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis
Incremental Time Delay (sec) -122.3 Incremental Time Delay (sec) -139 Incremental Time Delay (sec) -41.8 Incremental Time Delay (sec) -47.2
Number of Vehicles per hour (vph) 264 Number of Vehicles per hour (vph) 284 Number of Vehicles per hour (vph) 323 Number of Vehicles per hour (vph) 327
Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72
Value of Time per Hour 0.37$                  Value of Time per Hour 0.37$                    Value of Time per Hour 0.37$                     Value of Time per Hour 0.37$                      
Peak hour delay per year ($1,000) (8.31)$                 Peak hour delay per year ($1,000) (10.15)$                Peak hour delay per year ($1,000) (3.47)$                   Peak hour delay per year ($1,000) (3.97)$                    

588.19$              Total 721.11$               Total 852.07$                Total 2,024.87$              
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Table 5-8 Detour Route - Regular Volumes/Geometries versus Detour volume and Traffic Management (Reach 3/4/5) 

 
    

  Table 5-9 Detour Route - Regular Volumes/Geometries versus Detour volume and Traffic Management (Reach 3/4/5) 

 
 

Reach 3/4/5 Reach 3/4/5 Reach 3/4/5
Marquette to 47st (NB) Marquette to 31st (NB) Marquette to 23rd (NB)
Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis
Incremental Time Delay (sec) 982.10                Incremental Time Delay (sec) 1977.4 Incremental Time Delay (sec) 2006.7
Number of Vehicles per hour (vph) 550.00$              Number of Vehicles per hour (vph) 621 Number of Vehicles per hour (vph) 658
Number of Peak Hours per year 521.40                Number of Peak Hours per year 521.40                  Number of Peak Hours per year 521.40                   
Value of Time per Hour 17.57$                Value of Time per Hour 17.57$                  Value of Time per Hour 17.57$                   
Peak hour delay per year ($1,000) 1,374.86$          Peak hour delay per year ($1,000) 3,125.54$            Peak hour delay per year ($1,000) 3,360.84$             
Non-peak Analysis Non-peak Analysis Non-peak Analysis
Incremental Time Delay (sec) -55.8 Incremental Time Delay (sec) -91.5 Incremental Time Delay (sec) -124.1
Number of Vehicles per hour (vph) 206 Number of Vehicles per hour (vph) 229 Number of Vehicles per hour (vph) 241
Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4
Value of Time per Hour 1.83$                  Value of Time per Hour 1.83$                    Value of Time per Hour 1.83                       
Peak hour delay per year ($1,000) (33.50)$              Peak hour delay per year ($1,000) (61.07)$                Peak hour delay per year ($1,000) (87.16)$                 
Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis
Incremental Time Delay (sec) -38.4 Incremental Time Delay (sec) -70.8 Incremental Time Delay (sec) -103
Number of Vehicles per hour (vph) 235 Number of Vehicles per hour (vph) 261 Number of Vehicles per hour (vph) 276
Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72
Value of Time per Hour 0.37$                  Value of Time per Hour 0.37$                    Value of Time per Hour 0.37$                     
Peak hour delay per year ($1,000) (2.32)$                 Peak hour delay per year ($1,000) (4.75)$                  Peak hour delay per year ($1,000) (7.31)$                   

Total 1,339.04$          Total 3,059.72$            Total 3,266.36$             

Reach 3/4/5 Reach 3/4/5 Reach 3/4/5
Marquette to 47st (SB) Marquette to 31st (SB) Marquette to 23rd (SB)
Peak Hour Analysis Peak Hour Analysis Peak Hour Analysis
Incremental Time Delay (sec) 1,202.40                Incremental Time Delay (sec) 2196.9 Incremental Time Delay (sec) 2419.2
Number of Vehicles per hour (vph) 568.00                    Number of Vehicles per hour (vph) 646 Number of Vehicles per hour (vph) 686
Number of Peak Hours per year 521.40                    Number of Peak Hours per year 521.40                             Number of Peak Hours per year 521.40                      
Value of Time per Hour 17.57$                    Value of Time per Hour 17.57$                             Value of Time per Hour 17.57$                      
Peak hour delay per year ($1,000) 1,738.35$              Peak hour delay per year ($1,000) 3,612.29$                       Peak hour delay per year ($1,000) 4,224.11$                
Non-peak Analysis Non-peak Analysis Non-peak Analysis
Incremental Time Delay (sec) -35.9 Incremental Time Delay (sec) -71.6 Incremental Time Delay (sec) -89.3
Number of Vehicles per hour (vph) 205 Number of Vehicles per hour (vph) 226 Number of Vehicles per hour (vph) 239
Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4 Number of Peak Hours per year 5735.4
Value of Time per Hour 1.83$                      Value of Time per Hour 1.83$                               Value of Time per Hour 1.83$                        
Peak hour delay per year ($1,000) (21.45)$                  Peak hour delay per year ($1,000) (47.16)$                           Peak hour delay per year ($1,000) (62.20)$                    
Weekend (average) Analysis Weekend (average) Analysis Weekend (average) Analysis
Incremental Time Delay (sec) -16.4 Incremental Time Delay (sec) -48.7 Incremental Time Delay (sec) -65.6
Number of Vehicles per hour (vph) 235 Number of Vehicles per hour (vph) 261 Number of Vehicles per hour (vph) 276
Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72 Number of Peak Hours per year 2502.72
Value of Time per Hour 0.37$                      Value of Time per Hour 0.37$                               Value of Time per Hour 0.37$                        
Peak hour delay per year ($1,000) (0.99)$                    Peak hour delay per year ($1,000) (3.27)$                             Peak hour delay per year ($1,000) (4.66)$                       

Total 1,715.91$              Total 3,561.86$                       Total 4,157.25$                
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Table 5-10 Distribution of Transportation delays per Reach (October 2012, 3.75 percent FDR, $1,000) 

Transportation 
Reaches 

Transportation 
Reach  
Value 

Study Reaches 
Study  
Reach 
Value 

Percentage 
of Reach 2 

Percentage of 
Reach 3 

Percentage 
of Reach 4 

Percentage 
of Reach 5 

Fullerton to Irving 
Park $51,574.30 Fullerton to Irving 

Park $51,574 100% 0% 0% 0% 

Fullerton to 
Montrose $83,019.52 Fullerton to 

Montrose $83,019 0% 0% 0% 0% 

Marquette to 47st $32,787.61 Marquette to 47st $32,787 0% 0% 13% 87% 
Marquette to 31st $91,019.89 31st to 47th $58,232 0% 0% 100% 0% 
Marquette to 23rd $102,747.35 23rd to 31st $11,727 0% 90% 10% 0% 

        

Yearly Damage Per Reach Reach 2 Reach 3 Reach 4 Reach 5 
$51,574 $10,555 $63,667 $28,525 
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Table 5-11 Present worth calculations per Reach (October 2012, 3.75 percent FDR, $1,000) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year Reach 2 Reach 3 Reach 4 Reach 5 
1  $10,173   
2  $9,806   
3  $9,451   
4  $9,109   
5  $8,780   
6  $8,463 $51,049 $22,872 
7  $8,157 $49,204 $22,045 
8  $7,862 $47,426 $21,248 
9  $7,578 $45,711 $20,480 
10  $7,304 $44,059 $19,740 
11 $34,400 $7,040 $42,467 $19,027 
12 $33,157 $6,786 $40,932 $18,339 
13 $31,959 $6,540 $39,452 $17,676 
14 $30,803 $6,304 $38,026 $17,037 
15 $29,690 $6,076 $36,652 $16,421 
16 $28,617 $5,856 $35,327 $15,828 
17 $27,583 $5,645 $34,050 $15,256 
18 $26,586 $5,441 $32,819 $14,704 
19 $25,625 $5,244 $31,633 $14,173 
20 $24,699 $5,055 $30,490 $13,661 
21 $23,806 $4,872 $29,388 $13,167 
22 $22,945 $4,696 $28,326 $12,691 
23 $22,116 $4,526 $27,302 $12,232 
24 $21,317 $4,362 $26,315 $11,790 
25 $20,546 $4,205 $25,364 $11,364 
26 $19,804 $4,053 $24,447 $10,953 
27 $19,088 $3,906 $23,563 $10,557 
28 $18,398 $3,765 $22,712 $10,176 
29 $17,733 $3,629 $21,891 $9,808 
30 $17,092 $3,498 $21,100 $9,453 
31 $16,474 $3,371 $20,337 $9,112 
32 $15,879 $3,250 $19,602 $8,782 
33 $15,305 $3,132 $18,893 $8,465 
34 $14,752 $3,019 $18,210 $8,159 
35 $14,218 $2,910 $17,552 $7,864 
36 $13,704 $2,805 $16,918 $7,580 
37 $13,209 $2,703 $16,306 $7,306 
38 $12,732 $2,606 $15,717 $7,042 
39 $12,271 $2,511 $15,149 $6,787 
40 $11,828 $2,421 $14,601 $6,542 
41 $11,400 $2,333 $14,074 $6,305 
42 $10,988 $2,249 $13,565 $6,078 
43 $10,591 $2,167 $13,075 $5,858 
44 $10,208 $2,089 $12,602 $5,646 
45 $9,839 $2,014 $12,147 $5,442 
46 $9,484 $1,941 $11,708 $5,245 
47 $9,141 $1,871 $11,284 $5,056 
48 $8,811 $1,803 $10,876 $4,873 
49 $8,492 $1,738 $10,483 $4,697 
50 $8,185 $1,675 $10,104 $4,527 

Present Worth $733,475 $236,790 $1,142,909 $512,063 
Annual Value $32,694 $10,555 $50,944 $22,825 
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Table 5-12 Weighted Average Annual Transportation Damages (October 2012, 3.75 percent FDR, $1,000) 

 

 

 

FDR
Year Annual Damage Probability  Damages Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages
1995 $9,583                    0.04 $371 $60,562                    0.01 $739 $27,608                    0.01 $337 
1996 $9,583                    0.11 $1,006 $60,562                    0.03 $1,659 $27,608                    0.03 $756 
1997 $9,583                    0.16 $1,576 $60,562                    0.05 $3,137 $27,608                    0.05 $1,430 
1998 $9,583                    0.20 $1,960 $60,562                    0.07 $3,961 $27,608                    0.07 $1,806 
1999 $9,171                    0.17 $1,591 $57,960                    0.09 $5,251 $26,422                    0.09 $2,394 
2000 $8,774                    0.14 $1,215 $55,452                    0.10 $5,323 $25,279                    0.10 $2,427 
2001 $8,392                    0.10 $839 $53,035                    0.13 $6,682 $24,177                    0.13 $3,046 
2002 $8,023                    0.06 $444 $50,705                    0.14 $6,997 $23,115                    0.14 $3,190 
2003 $40,056                    0.01 $561 $7,668                    0.02 $153 $48,459                    0.14 $6,852 $22,091                    0.14 $3,124 
2004 $38,267                    0.05 $1,821 $46,295                    0.11 $5,157 $21,104                    0.11 $2,351 
2005 $36,542                    0.07 $2,470 $44,209                    0.07 $3,271 $20,153                    0.07 $1,491 
2006 $34,880                    0.09 $3,286 $42,198                    0.05 $1,958 $19,237                    0.05 $893 
2007 $33,278                    0.11 $3,754 $40,260                    0.02 $781 $18,353                    0.02 $356 
2008 $31,734                    0.12 $3,910 
2009 $30,245                    0.11 $3,363 
2010 $28,811                    0.10 $2,875 
2011 $27,428                    0.08 $2,282 
2012 $26,095                    0.07 $1,921 
2013 $24,811                    0.06 $1,538 
2014 $23,573                    0.05 $1,146 
2015 $22,379                    0.03 $739 
2016 $21,229                    0.02 $437 
2017 $20,121                    0.01 $173 
2018
2019
2020

Weighted 30,276$            9,156$              51,770$            23,600$            
Total 114,802$            

Reach 4 Reach 5Reach 2 Reach 3
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5.2 Transportation Flooding  
 
The assumptions laid out in the Feasibility Report were used to generate the transportation 
delays as a result of a partial closure of South Shore Drive and Lake Shore Drive.  Section 
4.3 of this report detailed the assumptions of the revised methodology used in this update.  
Review of the computed damages in the Feasibility Report in relation to the updated value 
indicates a discrepancy between the original methodology and that applied herein. 
 
Table 5-13 Summary of Transportation Flooding Damages 
 
Impacted Reach Annual Damages (Oct. 1992, 

8.25 percent FDR) 
Annual Damages (Oct. 2012 
PL, 3.75 percent FDR) 

Reach 2 $577,580 $485,155 
Reach 5 $6,105 $35,141 

    

 
The lack of specificity in the Feasibility Report on how these values were computed required 
the new method to be developed from deductive reasoning, as described in Section 4.3.  Two 
factors that could contribute to the number being lower than the 1994 Report value: the 
additional Time Saving associated with the increased travel time on the secondary detour 
routes and the value used to compute the monetary value of time saved.  The value of time 
per hour used in the 1994 report for delays greater than 15 minutes was $8.58 for work trips, 
$10.97 for an average trip, and $13.93 for weekend trips.  It is not known if the original 
calculation used a weighting of the value of time per hour.   
 
The computations provided for the Transportation Flooding are conservative.  As a result of 
lack of information in the original report, this analysis used deductive reason with the data 
available to establish a conservative estimate of the potential delay savings as a result of 
flooding to roads.  Table 5-13 provides a side-by-side comparison of the results from the 
original study and this current analysis. 
 

5.3 Facilities and Infrastructure 
 

The Feasibility Report detailed the separable elements of the project.  The breakwater project 
for the South District Water Purification Plant, Reach 5, was identified as a separable 
element from the overall revetment project.  Table 3 of the Feasibility Report showed a 
viable project with net benefits of $8.7 million dollars.  The current analysis shows a net 
benefit of $19,927,000 with a benefit-to-cost ratio of 36.2.  The prior working estimate of the 
replacement value for the South District Water Treatment Facility was $961,398,977.10 Due 
to the lack of support documentation the estimate of the South District Water Treatment 

                                                 
10 Personal Communication with Michael Sturtevant, Deputy Commissioner, Chicago Department of Water 
Management, the values were calculated using Engineering News Record Construction Cost Index on the 1989 
values using the 1994 Chief’s Report.  The values correlate with insured replacement cost. 
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Facility value was indexed from the original 1992 price level with a discount of 8 percent to 
account for depreciation. 
 
Adler Planetarium is protected by the 1998 Solidarity Drive project.  The original 
replacement cost of the planetarium in the Feasibility Report was approximately $50 million. 
Development of a replacement cost of this historic structure and its contents presents a 
challenge since designing and build such a structure is a niche field.  In 1987 the Adler 
Planetarium was elevated to the status of a National Landmark11.  In order to acquire a 
reasonable estimate of the replacement value of this unique structure, the International 
Planetarium Society was consulted on this issue.  The Society consulted its members to 
provide a reasonable range based on their expertise and knowledge of recent planning and 
design costs for similar structures.  An estimate of $150 to $200 million for the Adler 
Planetarium was provided to USACE from the Society.  This estimate considered three parts: 
1) shell of the building, 2) the digital projection technology and theaters, and 3) the built-in 
exhibits and galleries.12  As a result of a comment from the IEPR panel the replacement cost 
of $150 million was not used in this report.  The original replacement cost for the facility was 
index from 1992 price levels with a discount of 8 percent to account for depreciation.  
Removal of the City of Chicago and Chicago Park District’s facility replacement values for 
the current estimates did not affect the overall BCR.  The change in the weighted annual 
damage value for the revetment project was about four million dollars.  The change was more 
significant for the breakwater project where the weighted annual damage value was lowered 
by approximately fifteen million dollars.  The change in the BCR was about 0.3 points. 
 
To create the weighted annual values the probability distribution per reach used method 2 
from Section 4.1.  The weighted annual value per reach is the sum of the reach damage 
column in Table 5-14.

                                                 
11 The Adler Planetarium, which opened in 1930, was the first planetarium in the Western Hemisphere. It was given 
to the people of Chicago by Max Adler to enable everyone to "observe the heavenly bodies as heretofore only 
astronomers could do." The planetarium was an attraction at the great Chicago exposition, "A Century of Progress" 
(1933-1934). National Register Number: 87000819. 
12 Personal communication with Shawn Laatsch, IPS Treasure, International Planetarium Society, Hilo, HI 
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Table 5-14 Weighted Average Annual Facilities & Infrastructure Damages (October 2012, 3.75% FDR) 
3.75%

Year Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages
1995 $25,325,646 $38,769 0.04 $1,500 $15,314,501 0.01 $186,837 $22,824,506 0.01 $278,459 $22,632,943 0.01 $276,122 
1996 $25,302,866 $41,386 0.11 $4,346 $15,305,703 0.03 $419,376 $22,487,155 0.03 $616,148 $22,302,282 0.03 $611,083 
1997 $25,360,475 $43,909 0.16 $7,223 $15,297,873 0.05 $792,430 $22,163,315 0.05 $1,148,060 $21,983,572 0.05 $1,138,749 
1998 $26,234,071 $46,341 0.20 $9,477 $15,290,075 0.07 $999,971 $21,849,862 0.07 $1,428,981 $21,676,381 0.07 $1,417,635 
1999 $25,097,695 $48,685 0.17 $8,447 $15,281,784 0.09 $1,384,530 $21,547,739 0.09 $1,952,225 $21,380,295 0.09 $1,937,055 
2000 $24,025,771 $46,925 0.14 $6,499 $15,272,716 0.10 $1,466,181 $21,507,150 0.10 $2,064,686 $21,094,910 0.10 $2,025,111 
2001 $22,992,591 $45,229 0.10 $4,523 $14,608,869 0.13 $1,840,717 $21,312,809 0.13 $2,685,414 $20,819,840 0.13 $2,623,300 
2002 $21,996,424 $43,594 0.06 $2,411 $13,969,016 0.14 $1,927,724 $20,437,472 0.14 $2,820,371 $19,962,320 0.14 $2,754,800 
2003 $21,034,807 0.01 $294,487 $42,019 0.02 $840 $13,352,290 0.14 $1,888,014 $19,593,773 0.14 $2,770,560 $19,135,796 0.14 $2,705,802 
2004 $20,109,403 0.05 $957,208 $40,500 $12,757,856 0.11 $1,421,225 $18,780,330 0.11 $2,092,129 $18,339,146 0.11 $2,042,981 
2005 $19,217,745 0.07 $1,299,120 $39,036 $12,184,907 0.07 $901,683 $17,996,288 0.07 $1,331,725 $17,571,290 0.07 $1,300,275 
2006 $18,358,316 0.09 $1,729,353 $37,625 $11,632,667 0.05 $539,756 $17,240,585 0.05 $799,963 $16,831,189 0.05 $780,967 
2007 $17,529,951 0.11 $1,977,378 $36,265 $11,100,388 0.02 $215,348 $16,512,196 0.02 $320,337 $16,117,838 0.02 $312,686 
2008 $16,728,826 0.12 $2,060,991 $34,954 $10,587,347 $15,810,135 $15,430,270 
2009 $15,959,583 0.11 $1,774,706 $33,691 $10,092,850 $15,133,449 $14,767,555 
2010 $15,205,307 0.10 $1,517,490 $32,473 $9,613,270 $14,481,191 $14,128,793 
2011 $14,486,463 0.08 $1,205,274 $31,300 $9,153,981 $13,852,507 $13,513,119 
2012 $13,793,602 0.07 $1,015,209 $30,168 $8,711,293 $13,246,506 $12,919,698 
2013 $13,125,783 0.06 $813,799 $29,078 $8,284,605 $12,662,409 $12,347,726 
2014 $12,482,103 0.05 $606,630 $28,027 $7,873,340 $12,099,423 $11,796,428 
2015 $11,861,688 0.03 $391,436 $27,014 $7,476,642 $11,556,786 $11,265,056 
2016 $11,107,931 0.02 $228,823 $26,037 $7,094,469 $11,025,262 $10,752,891 
2017 $10,537,182 0.01 $90,620 $25,096 $6,725,659 $10,521,451 $10,259,237 
2018 $9,987,062 $24,189 $6,370,741 $10,035,849 $9,783,427 
2019 $9,454,488 $23,315 $6,028,652 $9,567,799 $9,324,814 
2020 $8,943,502 $22,472 $5,698,927 $9,115,852 $8,882,778 

Weighted AAD $15,962,523 $45,266 $13,983,791 $20,309,058 $19,926,566
Total Value  

Reach 4 Reach 5 Reach 5 Sepearable Elements

$50,300,638

Reach 2 Reach 3
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5.4 Incidental Recreation 
 
USACE’s approach of the Unit Day Value (UDV) methodology is documented in the National 
Economic Development Procedures Manual – Recreation (IWR Report 86-R-5). Generally 
speaking, UDV is determined through an estimate of the annual use of the recreation facility and 
the corresponding value of day of recreational use for the recreation facility.  However, the 
method used in the Feasibility Report estimated individual UDV for specific activities within the 
study area.  Unit Day method is an attempt to measure the willingness to pay of recreationists for 
a day of recreation activity.  Most UDV analyzes examine the willingness of a specific recreation 
location or activity, e.g. a USACE park or lake.  All the activities provided at the recreation 
facility; whether they are swimming, boating, or sports; are not analyzed individually but 
collectively.  The reason for the collective analysis of willingness-to-pay for a day of recreation 
activity is the result of handling the potential for double counting or under counting.   
 
Again, the conventional approach would ask, “What is an individual’s willingness-to-pay for a 
day of recreation activity at this location?”  The general default assumption of the UDV method 
is that when an individual decides to go to the Illinois Shoreline area it is a result of the total 
recreational opportunity rather than a single purpose trip.  Additionally, it is typically very hard 
to parse out of the daily user counts how many individuals only used certain recreational 
features, e.g. ball fields, portion of hiking trails, etc.   The assumption in the Illinois Shoreline 
recreation analysis is that the development of user counts by reach for these daily activities 
effectively deals with double counting.  Individuals recreating at the shoreline cannot possibly 
utilize the 9 plus miles of recreational activities.  The assumption that multiple recreational 
actives will occur in each reach of the project was not applied. 
 
Prior to approval of the recreation analysis, a Washington Level Review Committee (WLRC) 
held a working session with District personnel in the spring of 1993.  The spreadsheet model 
used at the time required WLRC to exercise the model prior to approval of its use.  The 
reviewers at the time determined that “the model produces accurate number-crunching results.”13  
The spreadsheet model that has survived from the early 1990’s was exercised in an attempt to 
reproduced the results and identify any software issues. 
 
The formulas of the original spreadsheet model were recast in a format more suitable for review.  
The complexity of the method used in the original study still requires additional documentation 
beyond what is available in the Feasibility Report.  Results of recasting the data and formulas 
into a new version revealed that the difference between the incidental recreation reported in the 
Feasibility Report and new spreadsheet model increased from the original value reported by 2 
percent.  Analysis of the separable recreation, see Section 5.5 for more information, shows that 
the new spreadsheet model reported a value that decreased from the original report by 63 
percent.  Per ER 1105-2-100(b)(7), budget policy generally precludes using Civil Works 
resources to implement recreation orientated projects.  An exception is allowed where the project 
is formulated for other primary purposes and the average annual recreation benefits are less than 
50 percent of the annual benefits required for justification.  The primary purpose of this project is 
coastal protection of US Route 41, Lake Shore Drive, and facilities and infrastructure located 
                                                 
13 Memorandum for CECW-P from WRSC-WLR-M dated 16 April 1993 
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near the shore of Lake Michigan.  The annual benefits of project attributed to the primary 
purpose are $189,454,000 (Transportation Road Loss Prevention, Facilities and Infrastructure 
Protection, Transportation Flood Protection, and Maintenance Costs Avoided).  The project cost 
for the Recommended Plan in this case is $602,570,000.  The annual cost is $30,367,000.  The 
entire project cost is justified by the primary purpose of the project.  The benefits derived from 
any recreation would be considered incidental to the justification of this project.  Since the 
separable recreation is above and beyond the NED plan further investigation as to the 
discrepancy was terminated.  The potential lower separable recreation benefits are assumed to be 
a very conservative estimate. 
 
The concern was raised by the IEPR panel that the UDV method was not used in a policy 
complainant manner. The original feasibility study faced a similar issue during its vertical 
review.  Project Guidance Memorandum (PGM) Number 2 Dated 4 June 1992 provides the 
Washington Level Review response on this issue: “Paragraph 6-90d of ER 1105-2-100, 
Guidance for Conducting Civil Works Planning Studies, indicates that UDV is not the proper 
evaluation procedure where annual visitation is greater than 750,000.  Use of the UDV method is 
acceptable in this case because it only supports the locally preferred plan.”  (Section 8, 
Subsection d, paragraph [1]) 

5.5 Separable Recreation 
 
The Chicago Park District and the City of Chicago determined that a stone step design was a 
preferred solution to the NED plan proposed by USACE.  Recreational benefits are considered 
an incidental output to the overall project output14.   The LPP creates additional recreational 
benefits above and beyond the incidental recreation output by the NED plan, as such, they are 
considered separable.  The separable recreation is simple the difference between the LPP and 
NED recreational output as shown in Table 5-15.   
 
Table 5-15 Calculation of Separable Recreation 

 Reach 2 Reach 3 Reach 4 Reach 5 Total 
Rubble Mound 

(Incidental) $14,459,510 $1,091,873 $16,072,616 $5,257,051 $36,881,050 
Stone Step 
(Separable) $16,529,672 $1,092,173 $18,982,134 $5,797,961 $42,401,940 

Difference or 
Separable $2,070,162 $300 $2,909,518 $540,911 $5,520,890 

 
 
Table 5-16 and Table 5-17 show the annual values per year and the probability distribution used 
by method 2 in Section 4.1.  The results per reach were added to Table 5-15 to illustrate the 
separable recreation.

                                                 
14 ER1105-2-100,3-4(b)4 Formulation and Establishing Corps Participation. 
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Table 5-16 Weighted Average Annual Recreation (Stone Step Design) Damages (October 2012, 3.75 percent FDR) 

 

 
 
 
  

Stone Step @ 3.75
Year Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages

1995  $          33,140,469  $       1,254,809 0.0387  $            48,561  $     25,900,601 0.0122  $          315,987  $       7,743,421 0.0122  $            94,470 
1996  $          32,134,416  $       1,213,725 0.105  $          127,441  $     24,830,851 0.0274  $          680,365  $       7,475,561 0.0274  $          204,830 
1997  $          31,114,171  $       1,169,397 0.1645  $          192,366  $     23,718,237 0.0518  $       1,228,605  $       7,208,080 0.0518  $          373,379 
1998  $          29,715,118  $       1,121,941 0.2045  $          229,437  $     22,591,633 0.0654  $       1,477,493  $       6,940,964 0.0654  $          453,939 
1999  $          28,255,410  $       1,071,470 0.1735  $          185,900  $     21,467,176 0.0906  $       1,944,926  $       6,591,265 0.0906  $          597,169 
2000  $          26,852,192  $       1,022,823 0.1385  $          141,661  $     20,387,318 0.096  $       1,957,183  $       6,254,226 0.096  $          600,406 
2001  $          25,503,422  $          975,934 0.1  $            97,593  $     19,350,447 0.126  $       2,438,156  $       5,929,391 0.126  $          747,103 
2002  $          24,207,293  $          930,740 0.0553  $            51,470  $     18,355,008 0.138  $       2,532,991  $       5,616,317 0.138  $          775,052 
2003  $          22,961,742 0.014  $          321,464  $          887,180 0.02  $            17,744  $     17,399,505 0.1414  $       2,460,290  $       5,314,580 0.1414  $          751,482 
2004  $          21,764,940 0.0476  $       1,036,011  $          845,194  $     16,482,493 0.1114  $       1,836,150  $       5,023,770 0.1114  $          559,648 
2005  $          20,615,286 0.0676  $       1,393,593  $          804,726  $     15,602,582 0.074  $       1,154,591  $       4,743,492 0.074  $          351,018 
2006  $          19,510,915 0.0942  $       1,837,928  $          765,720  $     14,758,431 0.0464  $          684,791  $       4,474,893 0.0464  $          207,635 
2007  $          18,450,191 0.1128  $       2,081,182  $          728,125  $     13,948,746 0.0194  $          270,606  $       4,218,101 0.0194  $            81,831 
2008  $          17,431,536 0.1232  $       2,147,565  $          691,888  $     13,172,283  $       3,972,243 
2009  $          16,453,430 0.1112  $       1,829,621  $          656,961  $     12,427,840  $       3,736,925 
2010  $          15,542,778 0.0998  $       1,551,169  $          623,296  $     11,714,921  $       3,511,765 
2011  $          14,668,833 0.0832  $       1,220,447  $          590,848  $     11,031,744  $       3,296,441 
2012  $          13,830,267 0.0736  $       1,017,908  $          559,573  $     10,377,234  $       3,090,598 
2013  $          13,025,802 0.062  $          807,600  $          529,429  $       9,750,355  $       2,894,193 
2014  $          12,254,206 0.0486  $          595,554  $          500,374  $       9,150,108  $       2,706,586 
2015  $          11,514,289 0.033  $          379,972  $          472,369  $       8,575,690  $       2,527,457 
2016  $          10,804,909 0.0206  $          222,581  $          445,376  $       8,026,008  $       2,356,501 
2017  $          10,125,119 0.0086  $            87,076  $          419,359  $       7,500,168  $       2,194,996 
2018  $            9,473,698  $          394,282  $       6,998,210  $       2,042,380 
2019  $            8,849,620  $          370,112  $       6,518,369  $       1,896,961 
2020  $            8,251,897  $          346,816  $       6,059,845  $       1,758,478 

Weighted $16,529,672 $1,092,173 $18,982,134 $5,797,961
Total $42,401,940

Reach 3 Reach 4 Reach 5Reach 2
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Table 5-17 Weighted Average Annual Recreation (Rubble Mound Design) Damages (October 2012, 3.75 percent FDR) 

 
 
 
 
 
 
 
 
 
 

Rubble @ 3.75%
Year Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages Annual Damage Probability Damages

1995  $          29,068,541  $       1,254,455 0.0387  $            48,547  $     22,000,173 0.0122  $          268,402  $       7,055,753 0.0122  $            86,080 
1996  $          28,168,947  $       1,213,388 0.105  $          127,406  $     21,078,886 0.0274  $          577,561  $       6,803,142 0.0274  $          186,406 
1997  $          27,257,111  $       1,169,075 0.1645  $          192,313  $     20,124,056 0.0518  $       1,042,426  $       6,551,016 0.0518  $          339,343 
1998  $          26,038,404  $       1,121,633 0.2045  $          229,374  $     19,158,998 0.0654  $       1,252,998  $       6,299,357 0.0654  $          411,978 
1999  $          24,755,976  $       1,071,177 0.1735  $          185,849  $     18,196,725 0.0906  $       1,648,623  $       5,980,117 0.0906  $          541,799 
2000  $          23,523,311  $       1,022,544 0.1385  $          141,622  $     17,272,915 0.096  $       1,658,200  $       5,672,436 0.096  $          544,554 
2001  $          22,338,609  $          975,668 0.1  $            97,567  $     16,386,179 0.126  $       2,064,659  $       5,375,896 0.126  $          677,363 
2002  $          21,200,294  $          930,488 0.0553  $            51,456  $     15,535,175 0.138  $       2,143,854  $       5,090,095 0.138  $          702,433 
2003  $          20,106,533 0.014  $          281,491  $          886,940 0.02  $            17,739  $     14,718,613 0.1414  $       2,081,212  $       4,814,645 0.1414  $          680,791 
2004  $          19,055,715 0.0476  $          907,052  $          844,966  $     13,935,247 0.1114  $       1,552,387  $       4,549,171 0.1114  $          506,778 
2005  $          18,046,448 0.0676  $       1,219,940  $          804,509  $     13,183,878 0.074  $          975,607  $       4,293,312 0.074  $          317,705 
2006  $          17,077,070 0.0942  $       1,608,660  $          765,515  $     12,463,349 0.0464  $          578,299  $       4,048,145 0.0464  $          187,834 
2007  $          16,146,139 0.1128  $       1,821,285  $          727,930  $     11,772,546 0.0194  $          228,387  $       3,813,822 0.0194  $            73,988 
2008  $          15,252,266 0.1232  $       1,879,079  $          691,703  $     11,110,394  $       3,589,514 
2009  $          14,394,112 0.1112  $       1,600,625  $          656,786  $     10,475,857  $       3,374,860 
2010  $          13,593,580 0.0998  $       1,356,639  $          623,131  $       9,868,585  $       3,169,510 
2011  $          12,825,456 0.0832  $       1,067,078  $          590,693  $       9,286,959  $       2,973,173 
2012  $          12,088,569 0.0736  $          889,719  $          559,426  $       8,730,053  $       2,785,524 
2013  $          11,381,789 0.062  $          705,671  $          529,290  $       8,196,973  $       2,606,543 
2014  $          10,704,027 0.0486  $          520,216  $          500,244  $       7,686,857  $       2,435,621 
2015  $          10,054,237 0.033  $          331,790  $          472,247  $       7,199,037  $       2,272,469 
2016  $            9,431,405 0.0206  $          194,287  $          445,262  $       6,732,545  $       2,116,804 
2017  $            8,834,718 0.0086  $            75,979  $          419,252  $       6,286,611  $       1,969,902 
2018  $            8,263,076  $          394,183  $       5,861,394  $       1,831,226 
2019  $            7,715,574  $          370,019  $       5,455,243  $       1,699,137 
2020  $            7,191,338  $          346,730  $       5,067,469  $       1,573,396 

Weighted $14,459,510 $1,091,873 $16,072,616 $5,257,051
Total $36,881,050

Reach 3 Reach 4 Reach 5Reach 2
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5.6 Results of Update of Damages Prevented 
 
The scope of this limited economic update was to analyze the increase in project benefits as a 
result of changes in depreciated replacement value of facilities and infrastructure, increases in 
annual average daily traffic and value of time saved, and an increase in the unit day value of 
recreation. 
 
In FY 1994 the Recommended Plan had $68,855,000 in benefits at a Federal discount rate of 8 
percent.  Update this value to accounting for the new Federal discount rate of 3.75 percent and 
price levels change, the FY 1994 Recommended Plan would be approximately $58,573,0015 at 
discount rate of 3.75 percent at the October 2012 price levels.  Through the process of updating 
the assumptions and calculations the new annualized project benefits are $188,108,272  at 
October 2012 price levels and a federal discount rate of 3.75 percent.   Project benefits increased 
by almost a factor of three since 1994.  The primary contributor to this increase is the 
Transportation Road Loss Prevention category.  Of the $188,108,272  the Transportation Road 
Loss Prevention category represents about 39 percent of the total benefits or $114,801,000.  
Comparing the updated 1994 value (accounting for price level and discount rate) for 
Transportation Road Loss Prevention to the updated value there is almost six-fold increases in 
this category’s benefit.  Section 6, Sensitivity Analysis, provides sufficient evidence that the 
fourfold increase is based on the increases in annual average daily traffic counts and an increase 
in the value of time saved. 
 
Recreation benefits doubled as a result of the application of the new Economic Guidance 
Memorandum (EGM) 13-03.  The 1994 study used EGM 93-1 to allocate monetary values to the 
point system developed per policy.  The increase monetary value per point is about 1.6 times the 
values used in EGM 93-1. 
 
The overall economic efficiency of the project is on par with the Feasibility Report.  The benefit-
to-cost ratio derived for this study indicates that for every dollar spent on the project the 
completed project yields eight dollars in benefits.  In contrast, the Feasibility Report showed this 
relationship to be 9 dollars of benefits to each dollar of project construction.  The increase in 
value of the project is likely due to better knowledge of the construction costs and better 
estimates on facility and infrastructure replacement costs. 
 
Table 5-18 was developed form the July 1993 Feasibility Report (1992 Price Level at 8.25 
percent discount rate), while the $68,855,000 is from the September 1994 Supplement Report 
(October 1993 Price Level at 8 percent discount rate).  The July 1993 report provides more 
detailed economic data and allows for more direct comparison of results.  Table 5-19 is a 
compilation of the new data presented in the July 1993 report format for comparative purposes. 
 
 
 
 

                                                 
15 Index was 1.56 based on BEA’s GDP in chained 2005 dollars 
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Table 5-18 Feasibility Report16 Weighted Average of Benefits of the Locally Preferred Plan  

Storm Damage Reduction Reach 2 Reach 3 Reach 4 Reach 5 Total 
Transportation Road Loss 
Prevention $7,197,502 $2,687,082 $10,761,376 $5,978,542 $26,624,502 

Transportation Flooding 
Protection $577,580 $ - $ - $7,037 $584,617 

Facilities and Infrastructure 
Protection $1,313,042 $50,594 $1,984,911 $9,346,861 $12,695,408 

Incidental Recreation $4,749,641 $1,286,931 $6,189,190 $1,757,846 $13,983,608 
Separable Recreation $2,879,879 $106,967 $3,299,331 $586,401 $6,872,578 
Total $16,717,644 $4,131,574 $22,234,808 $17,676,687 $60,760,713 
Emergency Maintenance Cost 
Avoided  $509,967 

Annual Storm Damage 
Reduction  $61,270,680 

Oct 1992 Price Levels and FDR of 8.25 percent 
 
Table 5-19 Limited Reevaluation Report Weighted Average of Benefits of the Locally 
Preferred Plan  

Storm Damage Reduction Reach 2 Reach 3 Reach 4 Reach 5 Total 
Transportation Road Loss 
Prevention 

$30,275,587  $9,155,700  $51,770,322  $23,600,353  $114,801,963  

Transportation Flooding 
Protection 

$495,155    $35,141  $530,296  

Facilities and Infrastructure 
Protection 

$15,962,523  $45,266  $13,983,791  $382,492  $30,374,072  

Incidental Recreation $14,459,510  $1,091,873  $16,072,616  $5,257,051  $36,881,050  
Separable Recreation $2,070,162  $300  $2,909,518  $540,911  $5,520,891  
Total $63,262,937  $10,293,139  $84,736,248  $29,815,948  $188,108,272  
Emergency Maintenance Cost 
Avoided  $1,050,000 

Annual Storm Damage 
Reduction  $189,158,272 

Oct 2012 Price Levels and FDR of 3.75 percent 
 
Overall, the study cost and benefits of the Feasibility Report have increased substantially since 
the start of this project.  The Feasibility Report estimated the first cost to be $192,251,000 
(October 1993 Price Levels) and the FY1997 authorized cost was $204,000,000 (October 1995 
Price Levels).  Inflating the current sunk cost to October 2012 price levels would raise the cost 
estimate to $281,558,00017.  Inflating the $204,000,000 authorized cost to October 2012 price 
levels would be $324,067,613, while inflating the estimated first cost of the Feasibility Report 
would be $323,700,652.  The current non-inflated cost estimate to complete this project is 
$602,570,000 at 2012 price levels.  What these numbers show is that inflationary factors are not 

                                                 
16 Data take from the July 1993 Feasibility Report 
17 Based on CWCCIS CWBS Code 10 FY96 thru FY13 Yearly indices and year sunk cost taken from the 902 
Worksheet Tool. 
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the reason for increase in project costs.  The increase in project cost from the $324,067,613 to the 
$602,570,000 is approximately 46 percent.  A discussion in the increase in cost is located in the 
main report. 
   
Table 5-20 provides a comparison of the Feasibility Report estimate of project benefits 
($68,855,000) when inflated to today’s prices and adjust for the discount rate ($58,573,000)18.  
The original project benefits are approximately 85 percent of the current estimate of project 
benefits.  The increase project benefits between the original study and today is a result of 
increased utilization of Lake Shore Drive, updated value of facilities and infrastructure, and the 
value of recreation benefits.  The increase in cost between the original estimate and today is 
likely a result of more site specific engineering cost estimating for projects going to construction 
and the incorporation of risked based on cost contingency analysis for those in design. 
 
Table 5-20 Ratio of Feasibility Report benefits to PACR 

 Feasibility 
Report 
(October 1993, 
FDR 8.00 
percent19 

Feasibility 
Report 
(October 2012, 
FDR 3.75 
percent 

Limited 
Reevaluation 
Report 
(October 2012, 
FDR 3.75 
percent 

Ratio of 
Limited 
Reevaluation 
Report to 
Feasibility 
Report 

Total Benefits $68,855,000 $58,573,000 $188,108,272  3.21:1 
Transportation Road Loss 
Prevention $28,081,000 $23,888,000 $114,801,963 4.82:1 

Recreation $21,998,000 $18,713,000 $42,401,940 2.27:1 
 
  

                                                 
18 Index was 1.56 based on BEA’s GDP in chained 2005 dollars 
19 The March1994 Supplemental to Final Feasibility Report did not update the individual Reach values to Oct 1993 
Price Levels and 8% Federal Discount Rate 
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6. SENSITIVITY ANALYSIS  
 
The change in project benefits, from the Feasibility Report to this economic reevaluation, has 
increased four-fold since the reported value of $68,855,000.  Two benefit categories, 
Transportation Road Loss and Recreation, account for approximately 70 percent of the project 
benefits in this reevaluation analysis.  The Facilities and Infrastructure benefit category accounts 
for approximately 29 percent of the project benefits in this reevaluation.  Transportation Road 
Loss Prevention increased from $27 million to $114.8 million, a change of 325 percent.  
Incidental recreation increased from $13.9 million to $35.9 million, a change of 158 percent.  
The benefits resulting from the update procedures for the two aforementioned categories are 
unlike the replacement value of facilities and infrastructure.  The benefits derived from the 
facilities and infrastructure category is directly related to the update value.  Benefits for the 
Transportation Road Loss Prevention and Recreation are a function of the update of parameters 
to functions.  As such, the benefits resulting from a one-to-one increase in a single or a 
combination of parameters may not result in a one-to-one increase in the benefits.    This section 
will help show that the change in value is consistent with changes in the Federal discount rate 
and increase in value of time for transportation and increase in UDV. 

6.1 Transportation Road Loss NED Category 
 
The weighted equivalent annual damage for the transportation road loss for all reaches in the 
Feasibility Report is approximately $27 million (1992 Price Levels, FDR 8.25 percent).  This 
value represents an equivalent yearly cost of delays associated with the Transportation Road 
Loss calculations using the data available in the Feasibility Report.  Again, the weighting factor 
is used to account for the uncertainty of the onsite of the erosion.  Updating the calculations for 
the new AADT, Value of Time Delay, and the federal discount rate, the economic reevaluation 
calculations for this category would raise that value to $117 million.   The new weighted 
equivalent annual damage of $120 million is an increase of 356 percent.   
 
The percent change in AADT from the Feasibility Report to today is approximately 50 percent 
for North Lake Shore Drive and 90 percent for South Lake Shore Drive.  The percent change in 
the Time Value of Delay is approximately 140 percent more in the value of the time delay.   
Figure 6-1 shows how the transportation road loss formula (Section 5.1 Peak hour delay per 
year) responds to the incremental increase in the two key parameters (AADT and Value of Time 
Delay) and the federal discount rate. 
 
An analysis of the results shows that the Value of Time Delay accounts for about 61 percent of 
the total change in damages while AADT is only 39 percent.  This is also depicted in Figure 6-1; 
the graph shows that Value of Time Delay affects the results well after the AADT results remain 
constant.   

6.2 Incidental and Separable Recreation Opportunity Loss 
 
The incidental recreation opportunity loss calculations increase from $13.9 million in the 
Feasibility Report to $35.9 million in this economic reevaluation.   The marked change is the 
relationship between the Unit Day Value point value and the dollar value increase about 60 



 

 
54 

 

percent from 1998 to 2012. Lowering the discount rate from 8.25 percent to 3.75 percent resulted 
in a 28 percent increase in the annual benefits.  As you can see from Figure 6-2, the combination 
of the Federal discount rate and the increase in UDV dollar value will account for the increase 
from $14 million to $35 million for the incidental recreation. 
 

 

Figure 6-1 Direct Annual Damage of Transportation Loss 
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Figure 6-2 Sensitivity of Average Annual Benefits for Incidental Recreation 

 

 
 

6.3 Summary 
 
The results in this section show that the increase in the two major NED categories 
(Transportation Road Loss Prevention and Recreation) is based on reasonable changes to the 
input parameters and discount rates between the original Feasibility Report and the current 
economic reevaluation.  The recreational Unit Day Values and Federal discount rate are provided 
as an Economic Guidance Memorandums and are used systematically throughout the USACE 
organization.  The opportunity cost of time is a prescribed method with the USACE ER1105-2-
100.  The takeaway from this is that the majority of the input is regulated by policy and 
procedures.  What has been shown in this sensitivity analysis is how the outputs change 
progressively from the Feasibility Report to the current economic reevaluation and that these 
changes are reasonable. 
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7. ACCRUED BENEFITS DURING CONSTRUCTION, NED, AND LPP 
ANALYSIS 

 
Per USACE policy, (all project purposes with the except ecosystem restoration) the selected 
alternative plan must be the alternative plan that reasonably maximizes net economic benefits 
consistent with protecting the Nation’s environment.  The LPP is a deviation from the NED or 
National Ecosystem Restoration (NER) plan as requested by the non-Federal sponsor.  The LPP 
must have greater net benefits than smaller scale plans.  If the sponsor prefers a plan that is more 
costly than the NED plan or the increased scope of the plan is not sufficient to warrant full 
Federal participation, Assistant Secretary of the Army for Civil Works may grant an exception as 
long as the sponsor pays the difference in cost between the NED plan and the LPP. 
 
During the development of the Feasibility Study, the non-Federal sponsor expressed a preference 
for a LPP.   The NED and the LPP designs deliver the same degree of high priority storm 
damage reduction benefits.  The NED design was to construct a rubble mound revetment and the 
LPP design is a stone-step revetment.  Each design included a separable design element, the 
reconstruction of an offshore breakwater to protect the South Water Filtration Plant. 
 

7.1 National Economic Development Plan 
 
A rubble mound revetment was chosen as the alternative that reasonably maximizes the net 
economic benefits consistent with protecting the Nation’s environment.  The cost estimate for 
this plan was developed and detailed in the Cost Appendix of this report. 
 
The reported Feasibility Report NED cost for this design was $154,193,000 at 1992 price levels.  
The current cost of this design is $262,419,000 in October 2012 dollars. 
 

7.2 Recommended Plan (Locally Preferred Plan ) 
 
The LPP plan was a compromise of the NED plan, the Chicago Shoreline Protection 
Commission Plan, and the Chicago Park District Plan.  The final project left the shore at the 
water’s edge essentially as it was before the severe deterioration of the existing structure become 
common.  In place of the existing structure steel sheet-pile and step stone revetment was 
constructed.   
 
The total cost for this design was $192,251,000 at 1993 price levels.  At 2012 price levels this 
design would be $319,414,000.  The current cost of this design is $602,570,000 in October 2012 
dollars.    
 

7.3 Separable Elements Analysis 
 
The NED plan and the Recommended Plan both included the reconstruction of a failed offshore 
breakwater protecting the South Water Filtration Plant.  The breakwater element and the 
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revetment element are considered separable elements.  A separable element is any part of a 
project which has separately assigned benefits and costs, and which can be implemented as a 
separate action (at a later date as a separate project).  Separable elements so considered are 
similar to the planning concept of last added increments, with the added idea of separation or 
detachment of the increment from the whole. The Corps has used a separable element concept 
for many decades; the term itself was coined in the WRDA of 1986 to assist in the transition to 
new cost sharing formulas. The WRDA definition was more complex, yet more ambiguous than 
that above. Separable elements usually must be incrementally justified. 
 
Table 7-1 and Table 7-2 are the economic summary of the recommended plan by separable 
element.  The values presented in Table 7-2 are from the September 1994 Supplement Report.  
The Breakwater element has dramatically increased in benefits as a result of capital 
improvements to the water filtration plant.  The cost of construction has almost doubled in cost 
over the last twenty years.  The benefits of the shoreline project have keep pace with the 
increased costs and in certain cases exceeded the cost growth.  This is evident in the increased 
AADT and capital investment in shoreline structures and facilities. 
 
Table 7-1  Economic Summary, Recommended Plan 

ECONOMIC SUMMARY, RECOMMENED PLAN, BY SEPARABLE ELEMENT  
($1,000, 50 years, October 2012 prices, 3.75 percent) 

Benefits Revetment  Breakwater 
     Transportation Road Loss Prevention  $114,802  
     Facilities and Infrastructure Protection $30,374 $19,927 
     Transportation Flooding Protection $530  
     Incidental Recreation $36,881  
     Separable Recreation $5,521  
     Maintenance Costs Avoided $1,050  
    Accumulated Benefits During Construction $20,215  
         Total Benefits $209,373 $19,927 
Cost   
     Total First Cost (update with 2012 price levels) $602,570 $14,158 
     Interest During Construction $151,671 $242 
     Sunk PED  (PGN, Appendix D…) ($87,342) ($2,053) 
     Total NED Investment Cost $666,899 $12,347 
     Amortization $29,727 $550 
     OMRR&R $500 $7 
          Total Annual Costs $30,226 $557 
Benefit to Cost Ratio 7.04 36.21 
NET NED BENEFITS $179,147 $19,369 
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Table 7-2  Economic Summary, Recommended Plan from the 1994 Supplement to Final 
Feasibility Study 

ECONOMIC SUMMARY, RECOMMENED PLAN, BY SEPARABLE ELEMENT  
($1,000, 50 years, October 1993 prices, 8 percent) 

Benefits Revetment  Breakwater 
     Transportation Road Loss Prevention  $28,081  
     Facilities and Infrastructure Protection $4,146 $9,466 
     Transportation and Flood Damage Reduction $4,617  
     Incidental Recreation $14,749  
     Separable Recreation $7,249  
     Maintenance Costs Avoided $547  
         Total Benefits $59,389 $9,466 
Cost   
     Total First Cost $184,082 $8,169 
     Interest During Construction $31,299 $836 
     Amortization $11,882 $736 
     OMRR&R $420 $7 
          Total Annual Costs $12.302 $743 
Benefit to Cost Ratio 4.5 12.7 
NET NED BENEFITS $47,087 $8,723 
 
 

7.4 Accumulated Benefits During Construction, Interest During 
Construction, and Betterments 

 
Per ER 1105-2-100 Appendix D-4c, benefits that accumulated during construction should be 
documented and included in the benefit analysis.  The Chicago Shoreline project was started in 
1997 and has a projected completion year of 2018.  Over this 21 year period various projects 
have been constructed and are providing shoreline project.  Construction schedules for each 
project were not designed to complete whole reaches but individual projects.  As such, an entire 
reach may take decades to complete.  Computation of the accumulated benefits in this report will 
assumes that an entire reach must be complete in order to qualify as shore protection.  This 
assumption will ensure that a contiguous reach is not undermined as a result of pre-project site 
conditions.   
 
Table 7-3 provides information on how each project reach’s accumulated benefits were 
calculated.  Table 7-4 provides information on the general start and end date of construction.  
Various projects in Reach 2 have completed for 18 to 19 years.  Overall the entire reach will only 
have been completed for 2 years by the completion date of the entire project in 2018.  Reach 3 
was a single project.  This project was completed in 1999 and has been accumulating benefits for 
19 years. 
Reach 5’s breakwater construction is a separable element.  The treatment of the water filtration 
plant’s accumulated benefits was considered independent of the revetment project.   The project 
was completed in approximately one year.  The project would not accumulate any benefits 
during as the period of analysis would commence upon the completion of the breakwater. 



 

 
59 

 

 
Interest during construction represents the opportunity cost of capital incurred during the 
construction period. The cost of a project to be amortized is the investment incurred up to the 
beginning of the period of analysis. The investment cost at that time is the sum of construction 
and other initial cost plus interest during construction. Cost incurred during the construction 
period should be increased by adding compound interest at the applicable project discount rate 
from the date the expenditures are incurred to the beginning of the period of analysis.   Interest 
during construction was be computed in accordance with accounting practices (ER 37-2-10) 
which provide for interest from the middle of the month in which expenditures are made to the 
in-service date of the function or separable unit thereof. The in-service date is the first of the 
month following availability for service.  
 
Table 7-4 provides a summary of the per project interest during construction.  Termination of 
IDC was assumed to occur at the completion of the reach in which the project was assigned.  
Reach 2 is projected to be complete in 2016.  Reach 3 was completed in 1999.  Reach 4 is 
projected to be completed in 2018.  The present worth of IDC for Reach 2 and Reach 3 were 
compounded to 2018 or the start of the period of analysis.  Reach 5, as a separable element, 
appears to originally estimate the period of IDC for a period of construction of about two and 
half years.  The actual construction was substantially less and was completed in a year.  
Applying the current FDR of 3.75 percent over the period of construction the IDC for Reach 5 is 
$242,000.   
 
ER 1105-2-100, Appendix D-3e(11)a. allows for PED costs to be considered sunk when 
performing economic updates and not included in the benefit-cost ratio.  Table 7-5 calculated the 
engineering and design during the pre-contract award or preconstruction period. 
 
Table 7-3 Accumulated Benefits during Construction 

Reach Annual 
Benefits 

Year Reach 
was Completed 

Years of 
accumulated 
Benefits 

Present Worth 
of 
Accumulated 
Benefits (2018) 

Annualized 
Benefits 

2 $65,783,938 2016 2 $139,061,078 $6,198,539 
3 $11,223,120 1999 19 $314,442,491 $14,016,028 
4 $87,390,402 2018 0 $- $0 

 
 
Project Betterments 
 
The total betterment for the Chicago Shoreline project is $10,360,451.  This represents the sunk 
cost for three projects over a period of time.  Table 7-4 depicts the distribution of betterments 
and the price level change.  The 2012 Price level for the betterments is $13,011,000. 
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Table 7-4 Interest During Construction (FDR 3.75%, October 2012 PL, $1,000) 

Projects 
R

ea
ch

 

Date 
Started 

Date 
Complet

ed 

Date 
Reach 

Complet
ed 

Months 
(Segment 
start to 
Reach 

Complete) 

Construction 
Cost ($1,000) 

Betterm
ent Cost 
($1,000) In

de
x 

(C
W

C
C

IS
) 

Construction 
Cost ($1,000) 

2012PL 

Better
ment 
Cost 

($1,000) 
2012 
PL 

IDC 
2012PL 

Present 
Worth 
(2018) 

Water Filtration Plant 5 1/1/1997 1/1/1998 1/1/1998 12 $9,586 $0 1.48 $14,158 $0 $242 NA 
Belmont Harbor 2 1/1/1998 1/1/1999 1/1/2016 219 $5,507 $562 1.45 $8,013 $818 $3,394 $3,653 
31st Street Beach 4 1/1/1998 1/1/1999 1/1/2018 244 $6,999 $562 1.45 $10,184 $818 $4,948 $4,948 
31st - 33rd Street 4 1/1/1998 1/1/1999 1/1/2018 244 $7,830 $562 1.45 $11,393 $818 $5,535 $5,535 
Solidarity Drive 3 1/1/1998 1/1/1999 1/1/1999 12 $12,059 $562 1.45 $17,546 $818 $300 $603 
I-55 to 30th Street 4 1/1/1999 1/1/2000 1/1/2018 231 $17,535 $562 1.43 $25,023 $803 $11,336 $11,336 
Irving to Belmont 2 1/1/1999 1/1/2002 1/1/2016 207 $19,700 $305 1.39 $27,402 $424 $10,818 $11,644 
33rd to 37th Street 4 1/1/1999 1/1/2002 1/1/2018 231 $15,930 $305 1.39 $22,158 $424 $10,038 $10,038 
56th to 57th Street 4 1/1/2001 1/1/2002 1/1/2018 207 $9,161 $305 1.39 $12,743 $424 $5,031 $5,031 
41st to 43rd Street 4 1/1/2001 1/1/2003 1/1/2018 207 $8,357 $305 1.34 $11,196 $408 $4,420 $4,420 
51st to 54th Street 4 1/1/2002 1/1/2003 1/1/2018 195 $10,628 $305 1.34 $14,239 $408 $5,222 $5,222 
Belmont to Diversey 
North 2 1/1/2002 1/1/2004 1/1/2016 170 $15,096 $305 1.31 $19,796 $399 $6,150 $6,620 

37th to 40th Street 4 1/1/2002 1/1/2004 1/1/2018 195 $27,885 $305 1.31 $36,568 $399 $13,412 $13,412 
Montrose North 2 1/1/2000 1/1/2005 1/1/2016 195 $36,382 $0 1.24 $45,276 $0 $16,605 $17,874 
Diversey to Fullerton 2 1/1/2002 1/1/2005 1/1/2016 170 $20,685 $0 1.24 $25,742 $0 $7,997 $8,608 
40th to 41st Street 4 1/1/2005 1/1/2008 1/1/2018 158 $19,692 $5,416 1.12 $21,992 $6,049 $6,263 $6,263 
Belmont to Diversey 
South 2 1/1/2006 1/1/2008 1/1/2016 122 $13,954 $0 1.12 $15,584 $0 $3,288 $3,539 

Diversey Revetment 2 1/1/2008 1/1/2010 1/1/2016 97 $12,635 $0 1.05 $13,277 $0 $2,163 $2,328 
43rd to 45th Street 4 1/1/2011 1/1/2013 1/1/2018 85 $16,696 $0 1.00 $16,696 $0 $2,350 $2,350 
Montrose to Irving 2 1/1/2011 1/1/2015 1/1/2016 61 $26,440 $0 1.00 $26,440 $0 $2,591 $2,789 
Fullerton/Theater on 
the Lake 2 1/1/2010 1/1/2016 1/1/2016 73 $35,059 $0 1.00 $35,059 $0 $4,176 $4,495 

45th to 51st Street 4 1/1/2012 1/1/2017 1/1/2018 73 $129,413 $0 1.00 $129,413 $0 $15,414 $15,414 
54th to 56th Street 4 1/1/2013 1/1/2018 1/1/2018 61 $56,618 $0 1.00 $56,618 $0 $5,549 $5,549 
PACR NA 1/1/2010 3/1/2013 NA NA $212 $0 1.00 $212 NA NA NA 
Total For Revetment      $524,474 $10,360  $602,570  $13,011 $146,999 $151,671 
Total For Breakwater      $9,586 $0  $14,158 $0 $242 $0 
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Table 7-5 Preconstruction, Engineering and Design  (October 2012 PL, $1,000) 

Projects 

R
ea

ch
 

Date 
Started 

Date 
Complet

ed 

Date 
Reach 

Completed 

PED 
($1,000) 

Index 
CWBS 10 

(CWCCIS) 

PED 
($1,000) 
2012 PL 

Water Filtration Plant 5 1/1/1997 1/1/1998 1/1/1998 $1,390 1.48 $2,053 
Belmont Harbor 2 1/1/1998 1/1/1999 1/1/2016 $799 1.45 $1,162 
31st Street Beach 4 1/1/1998 1/1/1999 1/1/2018 $1,015 1.45 $1,477 
31st - 33rd Street 4 1/1/1998 1/1/1999 1/1/2018 $1,135 1.45 $1,652 
Solidarity Drive 3 1/1/1998 1/1/1999 1/1/1999 $1,749 1.45 $2,544 

I-55 to 30th Street 4 1/1/1999 1/1/2000 1/1/2018 $2,543 1.43 $3,628 
Irving to Belmont 2 1/1/1999 1/1/2002 1/1/2016 $2,857 1.39 $3,973 
33rd to 37th Street 4 1/1/1999 1/1/2002 1/1/2018 $2,310 1.39 $3,213 
56th to 57th Street 4 1/1/2001 1/1/2002 1/1/2018 $1,328 1.39 $1,848 
41st to 43rd Street 4 1/1/2001 1/1/2003 1/1/2018 $1,212 1.34 $1,623 
51st to 54th Street 4 1/1/2002 1/1/2003 1/1/2018 $1,541 1.34 $2,065 

Belmont to Diversey 
North 2 1/1/2002 1/1/2004 1/1/2016 $2,189 1.31 $2,870 

37th to 40th Street 4 1/1/2002 1/1/2004 1/1/2018 $4,043 1.31 $5,302 
Montrose North 2 1/1/2000 1/1/2005 1/1/2016 $5,275 1.24 $6,565 

Diversey to Fullerton 2 1/1/2002 1/1/2005 1/1/2016 $2,999 1.24 $3,733 
40th to 41st Street 4 1/1/2005 1/1/2008 1/1/2018 $2,855 1.12 $3,189 

Belmont to Diversey 
South 2 1/1/2006 1/1/2008 1/1/2016 $2,023 1.12 $2,260 

Diversey Revetment 2 1/1/2008 1/1/2010 1/1/2016 $1,832 1.05 $1,925 
43rd to 45th Street 4 1/1/2011 1/1/2013 1/1/2018 $2,421 1.00 $2,421 
Montrose to Irving 2 1/1/2011 1/1/2015 1/1/2016 $3,834 1.00 $3,834 

Fullerton/Theater on the 
Lake 2 1/1/2010 1/1/2016 1/1/2016 $5,084 1.00 $5,084 

45th to 51st Street 4 1/1/2012 1/1/2017 1/1/2018 $18,765 1.00 $18,765 
54th to 56th Street 4 1/1/2013 1/1/2018 1/1/2018 $8,210 1.00 $8,210 

PACR NA 1/1/2010 3/1/2013 NA  1.00 NA 
Total For Revetment     $76,018  $87,342 
Total For Breakwater     $1,390  $2,053 
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8. REMAINING BENEFIT-TO-REMAINING COST RATIO 
 
Per Engineering Circular 11-2-202, the Remaining Benefit to Remaining Cost Ratio (RBRCR) 
economic update method “will consist of the district preparing an economic update of total and 
remaining project benefits on current price levels in accordance with an approved Economic 
Update Plan. The price level prevailing during PY-2 will be used to update the benefits. 
Remaining cost will be calculated using the steps outlined in paragraph 1 above. RBRCRs 
calculations using this method will then be adjusted by the deflation method outlined above. The 
Economic Update Method should be used for projects wherein the last approved economic 
analysis is old and/or otherwise no longer reflective of current and anticipated future conditions. 
This would be especially useful for projects that have prolonged and periodic construction 
activities such as levee lifts (ie. MR&T) and additions to training river control works over 
extended periods of time. In performing economic updates current and future development, 
traffic levels, fleet characteristics, residual risks, operating practices, and other relevant factors 
should be factored in to the analysis as appropriate to derive a reasonably accurate estimate of 
project benefits.” 
 
There are a total of four remaining reaches in the revetment portion of the study.   Reaches to be 
completed are Reaches 2 and 4.  The total remaining cost of the project is $243,867,000 with 
computed interest during construction of $30,825,702.  While there are only 4 projects remaining 
those remaining projects are integral to the entire reach.  The benefits for Reach 3 were sunk 
since the project was completed in 1999.  The separable breakwater project was completed in 
1999.  The total benefits for Reach 3 are approximately 5 percent of the total benefits for the 
revetment project.   
 
The RBRCR for the project is 14.4 at a discount rate of 3.75 percent. 
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Table 8-1 RBRCR at FDR 3.75 percent 

EC 11-2-202
31-Mar-12

Remaining Benefits -Remaining Costs (FY12 on) Ratio Calculation

2012

$502.0 million

$260.0 million

3.750%

50

5.0 FY17

7.0 Thru FY12

Step Factor First Costs Annual Costs Annual Benefits BCR

1 Remaining Base Costs without IDC 
at Current Price Level  (2012)  $   243,867,000 

2
Remaining interest during 
construction at Current Price Level 
(2012)

 $     30,825,702 

3 Total remaining costs including IDC 
at current price level (2012)  $   274,692,702 

4 Remaining costs deflated to price 
level of the approved report (2012) 1.0000  $   274,692,702 

5 Annualized Remaining Project Costs 
at 3.75% discount rate (2012) 0.0446  $      12,244,213 

6 Total Project Annual O&M at price 
level of the approved report (2012)  $           700,000 

7 Sunk Annual O&M cost at price level 
of the approved report (2012) 0.0%

8
Total Annual Remaining 
Costs  $12,944,213 

9
Annual Project Benefits from 
approved report at 3.75% discount 
rate (2012)

 $      232,905,628 

10 Sunk Expected Annual  Benefits 19.8%  $        46,192,120 

11
Total Annual Remaining 
Benefits  $186,713,508 

12 RBRCR Calculation 14.4

13
Remaining Average Annual 
Net Benefits  $173,769,295 

14
Please provide an explanation of how sunk 
O&M costs were derived:

15
 Please provide an explanation of how 
sunk benefits were derived: 

Current Price Level (Fiscal Year)

      Remaining Fully Funded  Project Cost 

Chicago Shoreline

The total miles of shoreline to be protected in 9.47 miles.  Currently, the total miles 
completed is 6.98. Reach 3 is complete.  Reach 2 and Reach 4, 95% of the 
benefits, are not yet complete. Breakwater is complete

    Number of years project has been under construction

      Discount Rate

      Total Fully Funded Project Cost

      Remaining years of Construction

      Period of analysis (years)
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ATTACHMENT 1 

 
Memorandum for Record, Summary of the 15-16th April 1993 Washington Level Review Center 
(WRLC) and Chicago District (CENCC) discussions held at Fort Belvoir. 
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ATTACHMENT 2 
 
Illinois Shoreline Erosion Technical Volume II, Interim III Feasibility Report, Appendix D – 
Economic Analysis, July 1993, GPO Number 748-291/292-93 
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The following are copies of the signed Project Cooperation Agreements and a subsequent 
Amendment to the Illinois Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State Line 
(Chicago Shoreline) Project. 
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PROJECT COOPERATION AGREEMENT 

BETIVEEN 

mE DEPARTMENT OF mE ARMY 

AND 

THE CITY OF CIDCAGO 

FOR PARTIAL COST REIMBURSEMENT 
FOR CONSTRUCTION OF TIlE 

SOUTH WATER FILTRATION PLANT 
OUTER BREAKWATER 

LAKE MlCIDGAN, ILUNOIS 
STORM DAMAGE REDUCTION 

AND 
SHOREUNE EROSION PROTECTION PROJECT 

THIS AGREEMENT by and between the DEPARTMENT OF TIlE ARMY (hereinafter 
referred to as the "Government") acting by and through the Assistant Secretary of the Anny 
(Civil Works), and the City of Chicago (hereinafter the "Non-Federal Sponsor") represented 
by its Mayor. 

WlTNESSETH, TIl AT: 

WHEREAS, the Lake Michigan, llIinois Storm Damage and Shoreline Erosion Protection 
Project (hereinafter referred to as the· Authorized Project") along the shoreline of Lake 
Michigan from Ardmore Avenue south to 79th Street at Chicago, Cook County, was 
(llahnrizea by Section 10l(a)(J?) of the Wltcr ~esources Development Act of 1996, Publh~ 
Law 104-303 (WRDA 96); 

WHEREAS, Section 101(a)(l2) of WRDA 96 authorized the construction of a breakwater 
near the South Water Filtration Plant as a separable element of the Authorized Project; 

WHEREAS, Section lOl(a)(12) of WRDA 96 provides that the Secretary of the Army shall 
reimburse the Non-Federal Sponsor for the Federal share of any costs incurred by the Non
Federal Sponsor in constructing the breakwater near the South Water Filtration Plant in 
Chicago, Illinois; 



WHERE..l\S, $8,000,000 (eight million Dollars) to initiate construction of the project was 
appropriated in Title I of the Energy and Water Development Appropriations Act of 1997 
(P.L. 10-1-206) dated September 30. 1996; 

WHEREAS, the Government and the Non-Federal Sponsor desire to enter into :l Project 
Cooperation Agreement for the construction of the South Water Filtration Plant, Outer 
Breakwater, Lake Michigan, Illinois, (hereinafter the "Project" as defined in Article LA. oi 
this Agreement); 

WHEREAS, the Non-Federal Sponsor proposes to construct the breakwater near the South 
Water Filtration Plant and apply for such reimbursement, in accordance with this Agreement, 
as it is entitled to under applicable law; 

WHEREAS, Section 103(c)(5) of the Water Resources Development Act of 1986 (Public 
Law 99-662), as amended, specilies the cost sharing requirements applicable [0 the Project; 

WHEREAS, Section 221 of the Flood Control Act of 1970, Public Law 91-611, as amended. 
and Section 103 of the Water Resources Development Act of 1986, Public Law 99-662, as 
amended, provide that the Secretary of the Anny shall not commence construction of any 
water resources project, or separable element thereof, until the Non-Federal Sponsor has 
entered into a written agreement to furnish its required cooperation for the project or 
separable eiement; 

WHEREAS, Section 902 of Public Law 99-662 establishes the maximum amount of costs for 
the Project and sets forth procedures for adjusting such maximum amount: and, 

WHEREAS, the Government and ~on-Federal Sponsor have the full authority and capability 
to perfornl as hereinafter set forth and intend .to cooperate in cost-sharing and financing of 
the construction of the Project in accordance with the tenns of this Agreement. 

NOW THEREFORE, the parties hereto agree as follows: 

Article T - Definition:.; and Gencr:\1 Pr('l\I,ions 

For purposes of this Agreement: 

A. The ternl "Project" shall mean !heNon-Federal Sponsor's Locally Preferred PIJI1 
(hereinafter the "LPP") for reconstruction of the breakwater at the South Water Filtration 
Plant, Chicago, Cook County, IllinOIS. as g~nerally described in the Design Memorandum, 
Chicago Shoreline Stann Damage Reduction Project, Chicago, Illinois dated May 1995 and 
approved by the Division Engineer. ~orth Central Division, Department of the Anny on Jul~ 
6. 1995 (hereinafter referred to as - DM 1-). the addition of supplemental stone over the 
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length of the existing 2,671 linear foot breakwater to an elevation of + 10 feet, Low Water 
Datum with 1.5 : 1 slopes Oil the landward side and 2.0 : 1 slopes on til;! Lakeward side of 
the main sections and 3.0 : 1 slopes on both sides at the head sections. The approx.imate 
average structure height is 32 feet to the crest. The LPP (along with aS$o:iated benerments) 
is further depicted in the drawings captiolled A6-A13 of Exhibit A which is attached hereto 
and incorporated herein. 

B. The ternl "NED Plan" shall mean a plan as generally describ.:d in OM I as the 
NED Plan and as further clarified in th~ drawings captioned AI-AS of Exhibit A which 
generally provides for the reconstruction of the existing Filtration Plant breakwater to an 
elevation of +8 feet, Low Water Datum with sideslopes as per the LPP above and head 
sections with 2.5 : I slopes. The approximate average height of the stru:rure would be 30 
feet at the crest. 

C. The ternl "total project costs" shaU mean aU costs incllrred by the Non-Federal 
Sponsor and the Government in accordance with the ternlS of this Agreement directly related 
to Project construction. Subject to the provisions of this Agreement, th~ tenn shall include, 
but is not necessarily limited to: precollsrruction engineering and design costs incurred by 
the Government; preconstruction engineering and design costs incurred by the Non-Federal 
Sponsor subsequent to Febmary I, 1997 including costs of preparation ot plans and 
specifications; the costs of investigations to identify the existence and extent of hazardous 
substances in accordance with Article XV.A. of this A.gn:emen!; costs or" histor:: 
preservation investigation in accordance with Article XIX. of this Agreement; additional 
engineering and design costs during construction; actual construction com incurred 
subsequent to the effective date of this Agreement; supervision and administration costs 
including those incurred by the Non-Federal Sponsor; costs of panicipat:on in the Project 
Coordination Team in accordance with Article VIII of this Agreement; COStS of contract 
dispute settlements or awards; the value of lands, easements, rights-of·~ay, and relocations 
for which the Government affords credit toward the total project costs ir. accordance with 
Article VI of tltis Agreement; and applicable costs of audit in accordanc~ with Ankle XII of 
this Agreement. The tenn does nOI include any costs for operation, ma:menance. repair, 
rehabilitation, or replacement; any costs due to betterments; or any com of dispute 
resolution under Article IX of this Agreement. 

D. The tenn "total NED cocas'· shall Ine::ll thl': costs, as dererr.;i1eu by the 
Government, that the Government and the Non-Federal Sponsor would have incurred for the 
Project had the NED Plan been constmcted. Such costs shall consist of all COStS the 
Government and the Non-Federal Sponsor would have incurred in construction of the NED 
Plan features, including but nO! l1ec~ssaTlly limited to: preconstruction :!ngineering and 
design costs iIlcurred by the Govemment; preconslnlctioll engineering 2:1d design COSlS 

incurred by the Non-Federal Sponsor subsequent to February I, 1997 ir . .:luding costs of 
preparation of plans and specifications; the costs of investigations to id~:-;~Ify the ex.istence 
and extent of hazardous substances ill accordance with Article XV.A. of this Agreement; 
costs of historic preservation investigation in accordance with Article XIX. of this 



Agreement; additional engineering 3nd design costs during construction; {Otal construction 
costs that would have been incurred subsequent to the effective date of this Agreement; 
supervision and administratioll costs including those incurred by the t'on-Federal Sponsor; 
costs of participation in the Project Coordination Team ill accordance with Article VITI of 
this Agreement; costs of contract dispute settlements or awards; the vallie of lallds, 
easements, rights-of-way. and relocations for which the Government affords credit toward the 
total project costs in accordance with Micle VI of this Agreement; and applicable costs of 
audit in accordance with Article xn of this AgreemerH. The term does not include any costs 
for operation, maintenance, repair, rehabilitation, or replacement; any costs due to 
betterments; or any costs of dispute resolution under Miele IX of this Agreement. Total 
NED costs currently are estimated to be 510,132,515. Total NED cost shall include costs of 
placed stone under the NED Plan as calculated pursuant to Exhibit A. 

E. The tenn "incremental costs" shall lIlean the difference bet\\-e:!n total project costs 
and total NED costs. 

F. The term "Federal proportionate share" shaU mean the ratio between the -
Government's total contribution required under Article II.B.1 of this Agreement to total 
project costs as projected by the Government. 

G. The teml "Non-Federal Sponsor's proportionate share" shall mean one minus the 
Fcd.:ral pro~:)rtionate share . 

. H. The term "relocation" shall mean providing a functionaUy equivalent facility to 
the owner of an existing utility, cemetery, highway or other public facility when such action 
is authorized in accordance with applicable legal principles of just compensation or as 
otherwise provided in the authorizing legislation for the Project or any report referenced 
therein. Providing a functionally equi\-alent facility may take the foml of alteration, 
lowering. raising. or replacement and attendant removal of the affected faCility or part 
tbereof. 

1. The term "period of construction" is the time period from executlon of this 
Agreement until completion of aU Project constnlction work. 

J. The lcnn "fiscal yearN shaH mean one iiscal year of ihe GO\ ~m!~lr;llt The 
Government fiscal year begins on October I and ends on September 30. 

K. The tenll "betterment N shall mean a change in [he design and COllstnlction of an 
element of the Project (the LPP) resulting from the application of standards rhat the 
Government deternlines exceed those that the Governmellt would otherwis:! apply for 
accomplishing the design and construction of that element. For the purposes of this 
A2reement, the tenn beuennem shall include but not be limited to the following items which 
exceed the LPP, and which shall be constnIcted at 100% Non-Federal expense and shall not 
be included in total Project costs or subject to reimbursement: 



1. The Non-Federal Sponsor imt:i1ds to displace more capstones than required 
under the NED Plan for th::: purpose of inspecting for voids within the existing break"'Water 
and fLlling of detected voids with core stone as the Non-Federal Sponsor detennines upon 
inspection. 

2. The Non-Federal Sponsor intends to replace two existing navigation light 
towers. 

L. The tenn "bettennent cost" shall mean the costs associated within the design and 
construction of betternlents as defmed in Article LK. 

1. The bettennent cost of inspecting for voids and the filling of same shall 
mean the cost associated with the activities described in items 5 and 6. of the City of 
Chicago Plans and Specifications. 

2. The bettennent cost of replacing two existing navigation light towers shall 
be the costs associated with the activities described in item 11 of the Cit)' of Chicago Plans 
and Specifications. 

M. The tenn "proper invoice" shall mean a request for payment by the Non-Federal 
Sponsor in which the Non-Federal Sponsor certifies that it has made payments in the amount 
.:-l;limt!d to its cOli,ractors, !':uppliers or employees fer perfonnanc~ of·.:"·vr~ iii :!~~ordan~~ 
with this Agreement and provides evidence of payment made by it as may be reasonably 
required hy the Government. 

ARTICLE II - OBUGATIONS OF mE PARTIES 

A. THE NON-FEDERAL SPONSOR'S OBUGATIONS 

1. Using its funds and the funds to be reimbursed by the Government, the 
Non-Federal Sponsor shall expediriously construct the Project. 

2. The Non-Federal Sponsor shall contribute 35 percent of the total NED 
costs and 100 percent of incremental and bettennent costs. 

3. The Non-Federal Sponsor shall prepare and furnish the Government, for 
review, a proposed Operation, Maintenance, Repair, Rehabilitation and Replacement Manual 
(hereinafter the."OMRR&R Manual-). The failure of the Non-Federal Sponsor to prepare an 
acceptable OMRR&R Manual shaU not m:gare the Non-Federal Sponsor's responsibility to 
provide for the operation, maintenance, repair, rehabilitation and replacement of the 
completed Project, in accordance ~'ith Article X of this Agreement, until and unless the 
Project is deauthorized by the Congress of the United States. 

4. As further specified in Article V of this Agreement, the Non-Federal 

C \WPOATAI.SHQRElIM':U)STYlE\COL·H"JG ClM _.4 ,", 5 



Sponsor shall provide all lands, easements, and rights-of-way r~quired for the construction, 
operation, maintenance, repair, rehabilitation, and replacement of the Proj:!ct, and shall 
perfornl or ensure perfonnance of all relocations that the Non-Federal Sponsor and the 
Government detern)ine are necessary for the construction, operation, maimenance, repair, 
rehabilitation, and replacement of the Project. 

l' 5. The Government shall be afforded the opportunity to review and comment 
on the solicitations for all contracts, including relevant plans and specifications, prior to the 
Non-Federal Sponsor's issuance of such solicitations. In the event that the Non-Federal 
Sponsor proposes to do work with its own forces, the Government shall be afforded the 
opportunity to review and approve the plan of work and materials to be incorporated into the 
work. No construction shall commence under this Agreement until the designs, detailed 
plal1s and speclfications, and arrangemenls for prosecution of the work ha\'e been approved 
in writing by the District Engineer. U.S. Anny Corps of Engineers, Chicago District 
(hereinafter referred to as the "District Engineer") or his representative, all bids received and 
the proposed provisions of any contract shall be subject to review within five (5) working 
days of receipt of the complete bid package or contract document by the Government prior to 
contract award. The District Engineer shall certify in writing that the provisions of Article 
m.c and D have been met. In addition, all proposed changes in appro\'ed designs, plans, 
and specifications also must be reviewed and approved by the District Engineer or his 
representative in writing in advance of the related construction where practicable. Such 
I't:v:e'.'.'s 5haii b.~ completed not !ater thar. five (5) working days from receipt of :0mph;(c 
documentation unless the proposed changes are of such volume or complexity as to render 
the ahove review period unreasonable as agreed by the parties~ To the extent possible, the 
Non-FederaJ Sponsor also shall afford the Government the opportUnity to review and 
comment on all contract claims prior to resolution thereof. Such reviews shall be completed 
not later than five (5) working days from receipt of complete documentation unless the 
proposed changes are of such volume or complex.ity as to render the abo\'e review period 
unreasonable as agreed by the panies. The Non-Federal Sponsor shall consider in good faith 
the comments of the Government made as a result of its review, but the contents of 
solicitations, award of contracts, execution of contract modifications, issuance of change 
orders, resolution of contract claims, and performance of all work on the Project (whether 
the work is perfomled under contract or by Non-Federal Sponsor personnel), shall be 
exclusively within the control of the Non-Federal Sponsor. However, the failure of the Non
Fec~r~d Sponsor to comply wiih dirccllOIl rcceivr.d fmm the District Engiileer, \ ... ith respect 
to the project, may result in the costs associated with such work being determined ineligible 
for reimbursement. 

'f. 6. The Non-Federal Sponsor shall not use Federal funds t(l meet the Non-
Federal Sponsor's share of the tOlal NED costs or incremental costs under this Agreement 
unless the Federal granting agency venfies in writing that the expendirure of such funds is 
expressly authorized; 

7. The Governmenr recognizes that the Non-Federal Sponsor shall seek 



appropriations for the Project on a fiscal year basis. The Non-Federal S~\oli~or shall include 
in irs budget requests for funds sufficient to meet the obligations and make the payments 
required under this Agreement, and will use a1l reasonable and lawful means to secure the 
funding necessary ro make such payments and meet such obligations. The Non-Federal 
Sponsor reasonably believes that funds in amounts sufficient to allow it to meet in fuU its 
payment and perfomlance requirements will be made available. In addition, in the event ·that 
the Non-Federal Sponsor does not acquire appropriations in amounts sufficient to meet its 
perfonnance and payment responsibilities hereunder, the Non-Federal Sponsor shall use its 
best efforts ro satisfy any perfonnance or payment requirements under this Agreement from 
any source of funds legally available for this purpose. In agreeing to this language the 
Government reserves any rights it may have to protect its interests should such appropriations 
not be made available to the Non-Federal Sponsor. 

B. OBUGATIONS OF THE GOVERNMENT 

1. Subject to the availability of funds and the limitations on reimbursement 
contained in this Agreement, the Government shall contribute a total of 65 % of total NED 
costs. 

2 The Government shall perfonn a final accounting in accordance with Anicle 
IV. C. of this Agreement to determine the credits afforded to and cash contributions provided 
by t!-:e Nell-Fed.:::!":!! Spoii~ur ~,:ward the :otal ;>roje.:t c:::)sts in accordance \'.ith this Article and 
Articles VI and XV of this Agreement and to detennine whether the Non-Federal Sponsor 
has met its obligations under paragraphs A. L -6 of this Article. 

3. The Government may perfonn periodic inspections to verify progress of 
constnlction, and a final inspection to estabhsh the beginning of operation and maintenance 
by the Non-Federal Sponsor. The Government is authorized to inspect the Project at any and 
all times. Costs incurred by the GO"'ernm~nt in furtherance of this paragraph shall be 
included in the total project costs. 

ARTICLE ill - MANNER OFPERFOR..\UNG THE PROPOSED WORK 

A. The Non-Federal Sponsor assumes fuU and exclusive responsibility for 
(:omt mClion of (he Projecl. 

B. In the event that the N('ln- Federal Sponsor elects to construct b~!lermenlS during 
the period of construction, the Non-Fedual Sponsor shall notify the Government in writing 
and describe the berterments it intends (0 construct. The Non-Federal Sponsor shall be solely 
responsible for all costs due to the requested berternlents, including com associated with 
obtaining pennits and shall pay all such costs directly 10 its contractor or comractors and 
withollt reimbursement by the Go ... emmc:nl. 

C. The Non-Federal Sponsor shall procure all necc:ssary pennits and licenses, 



comply with all applicable laws, rc:gulatiolls, ordinances and other rules of the United Scates 
of America, of the state or political subdivisions thereof wherein the work is done, or of any 
other duly constituted public authority, including the laws and regulations specified in 
Article vn of this Agreement. 

D. Any contract awarded by the Non-Federal Sponsor for the proposed v.·ork under 
this Agreement shall include provisions consistent \\lith all applicable Fed;;!ral laws and 
regulations. 

ARTICLE IV - METHOD OF PAYMENT 

t:. A. The Government shall maintain Cllrrent records of contributions provided by the 
parties and current projections of total project coses and total NED costs. At least quarterly, 
the Non-Federal Sponsor shall provide the Government with its projections of total project 
costs. At least quarterly the Government shall provide the Non-Federal Sponsor with a 
report selling forth all contributions or reimbursements to the· Non-Federal Sponsor provided 
to date and the current projections of NED costS, of the components of these costs, of the 
maximum total NED costs determined in accordance with Article XX of this Agreement; of 
each party's share of total project and NED costs, of the Non-Federal Sponsor's 
proportionate share, of the Federal proportionate share and of the funds the Government 
projects it shall reimburse the Non-Federal Sponsor for the upcoming fiscal year or the funds 
required from the !'-!Oii- Fcd~;u~ S::'OIiSO, for !ts Lost-sharing for the t:::'Coming fiscal year, and 
of the I.:-lon-Federal Sponsor's contributions for betterments in accordance with Article III.B. 
of this Agreement. On the effective date of this Agreement, total NED costs are projected to 
be SIO,132,515, the Non-Federal Sponsor's cash required to meet its total financial 
obligations for construction is projected to be $4,320,165; the Government's reimbursement 
under Article II.B.I. is projected to be S6.124,328. Such amounts are estimates subject to 
adjustment by the Government and are not to be construed as the totaJ financial 
responsibilities of the Government and the Non-Federal Sponsor. 

B. The Government shall provide the reimbursement required unda Article IT.B.l. 
of this Agreement in accordance with the provisions of this paragraph. 

I. Periodically, but not more frequently than once every thirty (30) days, the 
Non-Federal Sponsor shaH pnJ'.'id-! t~~ ['!'>trin Engi!1P..er, Chicago District. or his 
representative with a proper invoice, describing the amount of funds it has ex.lXnded, since 
lhe previolls invoice for project design and construction (including expenditures under 
Articles II. VIII, XV.A., and Xl.X of this Agreement) and the amount th;:reof that comprises 
bettemlent costs. Not later than 30 days thereafter. the Government, su'jecLl~laL3J1d 
approval of slIch invoice. and subject to the availability of funds, shall r;;!imburse the Non-

. Federal Sponsor an amount e lIal to the! Fe' amount 
exc U 109 ettennent costs, reduced by the Non-Federal Sponsor's proportionate share of 
costs incurred by the Government for the Project since the previous invoice. 



2. Periodically, but not Illore frequently than once every thirty (30) days, the 
Non-Federal Sponsor shall provide the District Engineer, Chicago District. or his 
representative with documentation of the values, as detennined in accordance with Aniele VI 
of this Agreement, of lands easements, rights-of-way, ar.d relocations reqllin::d for the NED 
Plan and provided by the Non-Federal Sponsor since the previous documentation. Not later 
than 30 days thereafter, the Government, subject to the availability of ful1ds, shall reimburse 
the Non-Federal Sponsor an amount equal to the Federal proportionate share of the 
documented values. . 

C. Upon completion of the project or tennination of this Agreement, and upon 
resolution of all relevant claims and appeals. the Government shall conduct a final accounting 
and furnish the Non-Federal Sponsor with the results of the final accounting. The final 
accounting shall detennine total Project costs. total NED costs, incremental costs, each 
party's contribution provided thereto, and each party's required share thereof. The fmal 
accounting shall take no longer than one hundred twenty (120) days from receipt of all 
required supporting documentation from the Non-Federal Sponsor and its contractor. 

1. In the event the final accounting shows that the total reimbu rsement 
provided by the Government is less than its required share of total NED costs as set forth in 
Miele n.B.I. of this Agreement, the Government shall, subject to the availability of funds, 
no later than 90 calendar days after completion of final accounting, make a cash payment to 
the Non-Federal Sponsor of wr.:!te·;e~ .);;:~ :5 req...:ireJ to !netl the Guvc~ner.:'s required 
share of total NED costs. In the event existing funds are not available to make the required 
cash payment, the Government shall seek slIch appropriations as are necessary to make the 
refund. 

2. In the event the final accounting shows that the total contribution provided 
by the Government exceeds its required share of total NED costs as set forth in Anicle 
n.B.I. of this Agreement, the Non-Federal Sponsor shall refund the excess to the 
Government no later than 90 calendar days after written notice by the Government that the 
final accounting is complete. In the event existing funds are not available to refund the 
excess to the Government, the Non-Federal Sponsor shall seek such funds as arc necessary to 
make the refund. In the event that such funds are not made available within a reasonable 
amount of time, the Government may off-set any amounts owed against any other projects 
with the same Non-Federal Sponsor ,1I1tilnlizcd 1l1lnCr Seclion IO!(a)(12} of WRDA 96 and 
may use any other procedures ~nnmed by law. The Non-Federal Sponsor shaU be liable 
for interest under Article XlV.D. of Ihis Agreement with the interest beginning to accrue 
after the ninety (90] calendar days lapses. 

D. The amount of credit or reimbursement for which the Non-Federal Sponsor may 
be eligible under this Article shall not be subject to inlerest charges and shall IlOt be adjusted 
to reflect changes in price levels between the time that construction of the Project was 
completed and the time the credit is afforded or reimbursement is made. 



ARTICLE V - LANDS, RELOCATIONS, DISPOSAL AREAS, MTD PL13LIC LAW 
91-646 COMPLIANCE 

A. The Non-Federal Sponsor, in consultation with the Govemmcnr, shali determine 
the lands, easements, and rights-of-way required for construction, operation, maintenance, 
repair, rehabilitation and replacement of the Project; including those required for relocations, 
borrow materials and dredged or excavated material disposal. The Non-F;ederal Sponsor shall 
delineate which of the required lands, easements, and rights-of-way are required for the NED 
Plan and which are required for the Project but not for the NED Plan. Prior to the 
issuance of solicitation for each construction contract, the Non-Federal Sponsor shall acquire 
all such lands, easements, and rights-of-way necessary for that contract. FunhemlOre, for 
purposes of inspection, the Non-Federal Sponsor shall provide the Govemmem with 
authorization for entry to all lands. easements, and rights-of-way the Non-Federal Sponsor 
has provided. . 

B. The Non-Federal Sponsor, in consultation with the Government. shall determine 
the improvements required on lands, easements, and rights-of-way to enable the proper 
disposal of dredged or excavated material associated with the construction. operation, 
maintenance, repair, rehabilitation and replacement of the Project. Such improvements may 
include, but are not necessarily llinited to, retaining dikes, wasteweirs, bulkheads, 
embankments, moniroring features, stiUing basins, and de-watering pumps and pipes. The 
NOii-F~deral Sponsor shall delineate which of ~hc :-e..liilired imp:-o"'cme!~ts are requ:red fOf the 
NED Plan and which are required for the Project but not for the NED Plan. Prior to the 
issuance of any solicitation for construction where the proper disposal of dredged or 
excavated material associated with the construction is anticipated, the Non-Federal Sponsor 
shall provide the Government with copies of all permits obtained for the disposal of dredged 
or excavated materials in accordance with Anicles m.c. of this Agreement and with plans 
and specifications of such improvements in detail sufficient for the Go\'emment to review 
and comment in accordance with Micle II.A.S of this Agreement. 

C. The Non-Federal Sponsor, in consultation with the Government, shall determine 
the relocations necessary for the construction, operation, maintenance, repair, replacement 
and rehabilitation, of the Project, including those necessary to enable the removal of borrow 
materials and the proper disposal of dredged or excavated material. The Kon-Federal 
Sponsor shall delineate which 0f the required relocations are: ft".,l'Juirecl for t!~c NED Plan and 
which are required for the Project but not for the NED Plan. The Non-Federal Sponsor shall 
be responsible for preparing or ensuring the preparation of plans and specificalions for all 
relocat ions determ ined necessary, 

D. The Non-Federal Sponsor shall comply with the applicable provisions of the 
Unifoml Relocation Assistance and Real Propeny Acquisition Policies Act of 1970, Public 
Law 91-646, as amended by Title IV of the Surface Transponation and Unifonn Relocation 
Assistance Act of 1987 (Public Law 100-17), and the Uniform Regulations contained in 49 
C.F.R. Pan 24, and shall inform all affected persons of applicable benefits. policies, and 



procedures in connection with said Act. 

E. The Non-Federal Sponsor in a timely manner shall provide the Government with 
such documents as are sufficient to enable the Government to determine the vallie of any 
contribution provided during the period of construction pursuant to paragraphs A., R, or C . 

. of this Article. Upon receipt of such documents the Government, in accordance with this 
Agreement and in a timely manner, shall determine the value of such contribution, include 
such value in total project costs and total NED costs, and afford credit, as appropriate, for 
such value toward the Non-Federal Sponsor's share of total NED costs. 

ARTICLE VI - CREDIT FOR TIIE VALUE OF LANDS, RELOCA 110)1S, AND 
DISPOSAL AREAS 

A. The Non-Federal Sponsor shall receive credit toward its share of total NED costs 
for the value of the lands, easements, rights-of-way, and suitable borrow and dredged or 
excavated material disposal areas that the Non-Federal Sponsor must provide pursuant to 
Article V of this Agreement for the NED Plan, and for the value of the relocations that the 
Non-Federal Sponsor must perform or for which it must ensure perfonnance pursuant to 
Article V of this Agreement for the NED Plan. However, the Non-Federal Sponsor shall not 
receive credit for the value of any lands, easements, rights-of-way, relocations, or borrow 
and dredged or excavated material disposal areas that have been provided pre .... iously as an 
item of cV0peratior:. for another Federal project. The Non··Federdl Sp\:)~~nr ;:.IS0 shill riut 
receive credit for the value of lands, easements, rights-of-way, relocations, or borrow and 
dredged or excavated material disposal areas to the extent thanuch items are provided using 
Federal funds unless the Federal granting agency verifies in writing that such credit is 
expressly authorized by starute. 

R For the sole purpose of affording credit in accordance with this Agreement, the 
value of lands, easements, and rights-of-way, including those necessary for relocations, 
borrow materials, and dredged or ex.cavated material disposal, shall be the fair market value 
of the real property interests, plus certain incidental costs of acquiring those interests, as 
detennined in accordance with the provisions of this paragraph. 

1. Date of ValuatiQn. The fair market value of lands, easements, or rights-of
\\.1)" owned by the Non-Federal Sponsor on ,he effp.ctive date of this Agreel11f'.nt :hall. be tbe 
fair market value of such real property interests as of the date the Non-Federal Sponsor 
awards the first construction contract for the Project, or, if the Non-Federal Sponsor 
perfonns the construction with its own labor, the date that the Non-Federal Sponsor begins 
construction of the Project. The fair market value of lands, easements, or rights-of-way 
acquired by the Non-Federal Sponsor after the effective date of this Agr~elllent shall be the 
fair market value of such real property interests at the time the interests are acquired. 

2. General Valuation Procedure. Except as provided in paragraph S.3. of this 
Article, the fair market value of lands, easements, or rights-of-way shall be detennined in 



accordance with paragraph B.2.a. of this Article, unle!>s thereafter a different amount is 
detennined to represent fair market value in accordance with paragraph B. 2. b. of this 
Article. 

a. The Non-Federal Sponsor slJall obtain, for each real property 
interest, an appraisal that is prepared by a qualified appraiser who is acceptable to the Non
Federal Sponsor and the Government. The appraisal must be prepared in accordance with 
the applicable niles of just compensation, as specified by the Government. The fair market 
value shall be the amount set forth in the Non-Federal Sponsor's appraisal, if such appraisal 
is approved by the Government. In the event the Government does not approve the Non
Federal Sponsor's appraisal, the Non-Federal Sponsor may obtain a second appraisal, and the 
fair market value shall be the amount set forth in the Non-Federal Sponsor's second 
appraisal, if such appraisal is approved by the Government. In the event the Government 
does not approve the Non-Federal Sponsor's second appraisal, or the !\on-Federal Sponsor 
chooses not to obtain a second appraisal, the Government shall obtain an appraisal, and the 
fair market value shall be the amount set forth in the Government's appraisal, if such 
appraisal is approved by the Non-Federal Sponsor. In the event the Non-Federal Sponsor 
does not approve the Government's appraisal. the Government, after consultation with the 
Non-Federal Sponsor, shall consider the Government's and the Non-Federal Sponsor's 
appraisals and determine an amount based thereon, which shall be deemed to be the fair 
market value. 

b. Where the amount paid or proposed to be paid by the Non-Federal 
Sponsor for the real property interest exceeds the amount determined pursuant tQ paragraph 
B.2.a. of this Article, the Government, at the request of the Non-Federal Sponsor, shall 
consider all factors relevant to determining fair market value and, in its sole discretion, after 
consultation with the Non-Federal Sponsor, may approve in writing an amount greater than 
the amount determined pursuant to paragraph B.2.a. of this Article, but not to exceed the 
amount actually paid or proposed to be paid. If the Government approves such an amount, 
the fair market value shaU be the lesser of the approved amount or the amount paid by the 
Non-Federal Sponsor, but no less than the amount determined pursuant to paragraph B.2.a. 
of this Article. 

3. Eminent Domain Valuation Procedure. For lands, easements. or rights-of
\,"2'} acquired by eminent domain procc:c:dlOgS instituted after the effec:tl\~ dare: of thi! 
Agreement, the Non-Federal Sponsor shall, prior to instituting such proceedings, submit to 
(hI! Government notification in writing of liS inlent to institute such proceedings and an 
appraisal of the specific real property inlaests to be acquired in such pr(l\:eedings. The 
GO\'ernment shall have 60 days after receipt of sllch a notice and appraisal within which to 
review the appraisal, if not preViously approved by the Government in "nting. 

a. If the Government previously has approved the appraisal in writing. 
or if the Government provides wrinen approval of, or takes no action on, the appraisal within 
such 60-day period, the Non-Federal Sponsor shall use the amount set forth in such appraisal 



as the estimate of just compensation for the purpose of instituting the eminent domain 
proceeding. 

b. If the Government provides written disappro\'al of the appraisal. 
including the reasons for disapproval, \l,'ithin such 60-day period, the Go\crnment and the 
Non-Federal Sponsor shall consult in good faith to promptly resolve the issues or areas of 
disagreement that are identified in the Government's written disapproval. If, after such good 
faith consultation, the Government and the Non-Federal Sponsor agree as to an appropriate 
amount, then the Non-Federal Sponsor shall use that amount as the estimate of just 
compensation for the purpose of instituting the eminent domain proceeding. If. after such 
good faith consultation, the Government and the Non-Federal Sponsor cannot agrt!e as to an 
appropriate amount, then the Non-Federal Sponsor may use the amount set fonh in its 
appraisal as the estimate of just compensation for the purpose of instituting the eminent 
domain proceeding. 

c. For lands, easements, or rights-of-way acquired by eminent domain 
proceedings instituted in accordance with sub-paragraph B.3. of this Article, fair market 
value shall be either the amount of the cou n award for the real propeny interests taken, to 
the extent the Government detennined such interests are required for the construction, 
operation, and maintenance of the Project, or the amount of any stipulated settlement or 
portion thereof that the Government approves in writing. 

4. Incidental COSts. For lands, easements, or rights-of-way acquired by the 
Non-Federal Sponsor within a five-year period preceding the effective date of this 
Agreement, or at any time after the effective date of this Agreement, the \alue of the interest 
shall include the documented incidental costs of acquiring the interest. as detcmlined by the 
Government, subject to an audit in accordance with Anicle XII.C. of this Agreement to 
detennine reasonableness, allocability. and allowability of costs. Such incidental costs shall 
include, but not necessarily be limited to. closing and title costs, appraisal costs, survey 
costs, attomey's fees, plat maps, and mapping costs, as well as (he actual amounts expended 
for payment of any Public Law 91·646 relocation assistance benefits provided in accordance 
with Article V. E. of this Agreement. 

C. After consultation with the Non-Federal Sponsor, the Government shJII delennille 
the val:.;e of relocations in 2cc(·rdance with the provisions of this paiClgrarh, 

1. For a relocation other than a highway, the value shall be only that ponion 
of relocation costs that the Government detennines is necessary to pro\'id>! a fUllctionally 
equivalent facility, reduced by d~preciation, as applicable, and by the sal\age value of any 
removed items. ' 

2. Relocation costs c;hall include, but not necessarily be Iimit~d to, actual 
COStS of perfonning the relocation; planning, engineering and design com: supervision and 
administration costs; and documented incidental costs associated with perfonnance of the 



relocation, but shall not include any costs due to betterments, as determi:;:d by the 
Government, nor any additional cost of using new material when suitable used material is 
available. Relocation costs shall be subject to an audit in accordance 'V.irh Article XII.C.'of 
this Agreement to determinc reasonablcness, aUocability, and allowabilit~. of coSts. 

D. The value of the improvements made to lands, easements, and nghts-of-way for 
the proper disposal of dredged or excavated material shall be the costs or' :he improvements, 
as detennined by the Govemment, subject to an audit' in accordance with A.rtic!e XII. C. of 
this Agreement to determine reasonableness, aUocability I and aUowabiliiy of costs. Such 
costs shall include, but not necessarily be limited to, actual costs of providing the 
improvements; planning, engineering and design costs; supervision and ad.ministration costs; 
and documented incidental costs associated with providing the improvements, but shall not 
include any costs due to bettennents, as determined by the Government. 

ARTICLE VII - FEDERAL AND STATE LAWS 

In the exercise of their respective rights and obligations under this Agreement, the 
Non-Federal Sponsor and the Government agree to comply with all applicable Federal and 
State laws and regulations, including, but not limited to, Section 601 of the Civil Rights Act 
of 1964, Public Law 88-352 (~2 U.S.C. 2000d), and Department of Defense Directive 
5'500.11 issued pursuant thereto, as weU as Anny Regulations 600-7, emiiled 
"Nondiscri!!1iii::ltiuii or. ~hp. Basi;) of Ha:luicap i.",: Pr::::;gram~ l!!!d Activities . .;ssisted or 
Conducted by the Department of the Army". 

ARTICLE VITI - PROJECT COORDINATION TEAM 

A. To provide for consistent and effective communication the ~on·Federal Sponsor 
and the Government, not later than 30 days after the effective date of this .';greement, shall 
appoint named senior representatives to a Project Coordination Team. Thereafter, the 
Project Coordination Team shall meet regularly until the end of the period of construction. 
The Government' s Project Manager and a counterpart named by the !\on· Federal Sponsor 
shall co-chair the Project Coordination Team. 

B. The Government's Project r..'lanager and the Non-Federal Sponsor's counterpart 
shaU keep the Proje('t Coordin:tlion Teait': :nfrmned of the progress of co:uirucrion and of 
significant pending issues and actions. and shall seek the views of the Project Coordination 
Team on matters that the Project Coordination Team generally oversees, 

C. Until the end of the pc:riod of construction, the Project Coordination Team shall 
generally oversee the Project including issues related to design; plans anj specifications; 
scheduling; real property and relocation requirements; real property acquisition; contract 
awards and modifications; contract costs; the Government's cost projections: final inspection 
ofthe construction or functional portions of the Project; preparation of the proposed 
OMRR&R Manual; anticipated r~quirements and needed capabilities for perioTn1ance of 



operation, maintenance, repair, rehabilitation, and replacement of the Project; and other 
related matters. 

D. The Project Coordination Team may make recommendations that it dt::ems 
warranted to the Non·Federal Sponsor 011 malters that the Project Coordination Team 
generally oversees, including suggestions to avoid potential sources of dispute. The Non
Federal Sponsor in good faith shall consider the recommendations of the Project 
Coordination Team. The Non-Federal Sponsor, having'the legal authority and responsibility 
for construction of the Project, has the discretion to accept, reject, or modify the Project 
Coordination Team's recommendations. Except as otherwise provided in this Agreement, the 
Non·Federal Sponsor may not reject or modify the Project Coordination Team's 
recommendations when the purpose of such recommendations are to ensure that the Project 
complies with Federal, State, or local laws or regulations. 

E. The costs of participation in the Project Coordination Team shall be included in 
total project costs or total NED costs, and cost shared in accordance with the provisions of 
this Agreement. 

ARTICLE IX - DISPUTE RESOLtmON 

As a condition precedent to a party bringing any suit for breach of this Agreement, 
that party must fIrst not!.fy the v~her ~?\rty in .... ·r.~i!1g uf the nature of the ;!Ilrported breach 
and seek in good faith to resolve the dispute through negotiation. If the parties cannot 
resolve the dispute through negotiation, they may agree to a mutually acceptable method of 
non-binding alternative dispute resolution with a qualified third pany acceptable to both 
p~nies. The parties shall each pay 50 percent of any costs for the services provided by Stich 
a third party as such costs are incurred. The existence of a dispute shall not excuse the 
panies from performance pursuant to this Agreement. 

ARTICLE X . OPERATION, MAlNTENANCE, REPAIR, REHABIUTATION AND 
REPLACEMENT (OMRR&R) 

A. Upon completion of construction and final inspection by the Government as 
provided for by Article II.B.3. of this Agreement, the Non-Federal Sponsor shall operate, 
maintain, repair, rehabilitate, and r':!plare the entire Projeo or the functional portion of the 
Project, at no cost to the Government, in a manner compatible with the Project's design, its 
Operation, Maintenance, Repair, Rehabilitation and Replacement Manual, and in accordance 
with applicable Federal and State laws as provided in Article VII of this Agreement, until 
and unless the Project is deauthorized by the Congress of the United States. 

B. The Non-Federal Sponsor shall also be required to operate, maintain, repair, 
replace, and rehabilitate the ex.isting South Water Filtration Plant cofferdam I at no cost to (he 

Government, such that the structural integrity and crest of the cofferdam is preserved in a 
manner consistent with protection provided by the Government, until and unless the Project 
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is deauthorized by tile Congress of the United States. 

C. The Non-Federal Sponsor hereby gives the Government a right to enter, at 
reasonable times and in a reasonable manner, upon property that the l\ol:-Fcderal Sponsor 
owns or controls for access to the Project for the purpose of inspection and, if necessary, for 
the purpose of completing, operating, maintaining, repairing, replacing, or rehabilitating the 
Project. If an inspection shows that the Non-Federal Sponsor for any reason is failing to 
perform its obligations under this Agreement, the Government shall send a written notice 
describing the non-performance to the Non-Federal Sponsor. If, after 30 calendar days from 
receipt of notice, the Non-Federal Sponsor continues to fail to perform, or diligently 
undertake reasonable efforts to cure the deficiency, then the Government shall have the right 
to enter, at reasonable times and in a reasonable manner, upon property that the Non-Federal 
Sponsor owns or controls for access to the Project for the purpose of completing, operating, 
maintaining, repairing, replacing, or rehabilitating the Project. No completion, operation, 
maintenance, repair, replacement, or rehabilitation by the Government shaU operate to 
relieve the Non-Federal Sponsor of responsibility to meet the Non-Federal Sponsor's 
obligations as set forth in this Agreement, or to preclude the Government from pursuing any 
other remedy at law or equity to ensure faithful perfornlance pursuant TO this Agreement. 

ARTICLE XI - INDEM:N1FICATION 

The Non-Federai Sponsor shaH hold dnd s;!'!e th;:: Gvve;nm:::m fre~ fror:: :ill dail.:!ges 
arising from the design, construction, operation, maintenance, repair, rehabilitation and 
replacement of the Project, and any Project-related betterments, except for damages due to 
the fault or negligence of the Government or its contractors. 

ARTICLE XU - MAINTENANCE OF RECORDS AND AUDIT 

A. Not later than 45 calendar days after the effective date of this Agreement, the 
Government and the Non-Federal Sponsor shall develop procedures for keeping books, 
records, documents, and other evidence pertaining to costs and expenses incurred pursuant to 
this Agreement. These procedures shall incorporate, and apply as appropriate, the standards 
for financial management systems set forth in the Uniform Administrative Requirements for 
Grants and Cooperative Agreements to State and Local Governments at 32 C.F.R. Section 
33.20. The Government and the Non-FedelllJ Sponsor shaH maintai..1 St.:dl books, records, 
documents, and other evidence pertaining to construction in accordance with these procedures 
and for a minimum of three years after the period of construction and resolution of aU 
relevant claims arising therefrom. To the extent permitted under applicable Federal laws and 
regulations, the Government and the Non- Federal Sponsor shaU each allow the other to 
inspect such books, documents, records, and other evidence. 

B. Pursuant to 32 C. F. R. Section 33.26, the Non-Federal Sponsor is responsible for 
complying with the Single Audit Act of 1984, 31 U.S.C. Sections 7501-7507, as 
implemented by Office of Management and Budget (OMS) Circular No. A-128 and 
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Department of Defense Direct:ve 7600.10. Upon request of the Non-FedelCll Sponsor and td 
the extent permitted under applicable Federal laws and regulations, the Government shaU 
provide to the Non-Federal Sponsor and independent auditors any infonnation necessary to 
enable an audit of the Non-Federal Sponsor's activities under this AgreernenL The costs of 
any non-Federal audits performed in accordance with this paragraph shall be allocated in 
accordance with the provisions of orv!B Circulars A-87 and A-128, and such costs as are 
allocated to the Project shall be included in the total project costs or total NED costs and cost 
shared in accordance with the provisions of this Agreement. 

C. In accordance with 31 U.S.C. Section 7503, the Government may conduct audits 
in addition to any audit that the Non-Federal Sponsor is required to conduct unde~ Single 
Audit ~t. Any such Government audits shall be conducted in accordance with Goverl1i1ient 
Auditing Standards and the cost principles in OMB Circular No. A-87 and other applicable 
cost principles and regulations. The costs of Government audits perfonn:!d in accordance 
with this paragraph shall be included in the total project costs or total t\"ED costs and cost 
shared in accordance with the provisions of this Agreement. 

ARTICLE XIII - RELA TIONSIDP OF PARTIES 

A. In the exercise of their respective rights and obligations under this Agreement, the 
Government and the Non-Federal Sponsor each act in an independent capacity, and neither is 
to be ,:or.si.-:!ered the officer, agt:nt, or t:mployee of !hc r:ihcr. 

B. In the exercise of its Tights and obligations under -this Agre:!mem, neither party 
shall provide, without the consent of the other pany. any contractor with a release that 
waives or purports to waive any rights such other party may have to seek relief or redress 
against such contractor either pursuant to any cause of action that such other party may have 
or for violation of any law. 

ARTICLE XlV - TEIU.1JNATION OR SUSPENSION 

A. If at any time the Non-Federal Sponsor fails to fulfiU its obligations under Article 
II.A.I-4~, ill, IV, or XIX.C. of this Agreement. or take reasonable efiom to cure the 
deficiency, within 30 calendar da)5 of Wrlnen notice, the Assistant Secretary of the Anny 
(Civil Works) shall terminate this Agreemen, or ~uspend future p!rfonnance IInder t~is 
Agreement, after 30 calendar days of \I, nnen notice to the Non-Federal Sponsor. unJess he 
d:!term ines that continuation of work on the Project is in the interest of the United States or 
is necessary in order to satisfy agreements with any other non-Federal interests in connection 
with the Project. 

B. If the Government fails to rt:cc:ive annual appropriations in amounts sufficient to 
meet Project expenditures for the then-current or upcoming fiscal year. the Government shall 
so notify the Non-Federal Sponsor in "nting, and 60 calendar days thereafter either party 
may elect without penalty to tenninate this Agreement or to suspend furure performance 



under this Agreement. In the even[ that eitl:er party elects to suspend future perfomlance 
under this Agreement pursuant to this paragraph, such suspension shall remain in effect until 
such time as the Government receives sufficient appropriations or until either tht! 
Government or the Non-Federal Sponsor elects to temlinate this Agreement. 

C. In the event that either party elects to ternlinate this Agreement pursnant to this 
Article or Article XV of this Agreement, both parties shall conclude their activities relating 
to the Project and proceed to a final accounting in accordance with Article IV.D. of this 
Agreement. 

D. Any termination of this Agreement or suspension of future penomlance under 
this Agreement in accordance with this Article or Article XV of this Agreement shall not 
relieve the parties of liability for any obligation previously incurred. Any delinquent 
payment owed by the Non-Federal Sponsor shall be charged interest at a rate, to be 
determined by the Secretary of the Treasu ry, equal to 150 per centum of the average bond 
equivalent rate of the 13-week Treasury bills auctioned immediately prior to the date on 
which such payment became delinquent, or auctioned immediately prior (0 the beginning of 
each additional 3-month period if the period of delinquency exceeds 3 months. 

ARTICLE XV - HAZARDOUS SUBSTANCES 

A. After execiiti~!1 of this Agreement and upun directior. by th~ Gov'!'!1'lntcnt, th~ 
Non-Federal Sponsor shall perfoml. or cause to be performed, any investigations for 
hazardous substances that the Government or the Non-Federal Sponsor detennines to be 
necessary to identify the existence and extent of any hazardous substances reg'ulated under the 
Comprehensive Environmental Response, Compensation, and Liability Act (hereinafter 
"CERCLA"), 42 U.S.C. Sections 9601-9675, that may exist in, on, or under lands, 
easements, and rights-of-way that the Non-Federal Sponsor, in consultation with the 
Government delernlines, pursuant to Article V of this Agreement, to be required for the 
construction, operation, maintenance, repair, rehabilitation, and replacement of the Project. 
However, for lands that the Government detennines to be subject to the navigation servitude, 
only the Government shall perfOrn1 such investigations unless the Government provides the 
Non-Federal Sponsor with prior specific written direction, in which case the Non-Federal 
Sponsor shall perfonn such investigations in accordance with such wrinen direction. All 
actual costs incurred by the Non-Federal Sponsor for such im'cstigation<i f('lr nanrd()u.s 
substances shall be included in the total project costs or total NED costs and cost shared in 
accordance with the provisions of this Agrt!t!ment, subject to an audit in accordance with 
Anicle xn.C. of this Agreement to d~tennine reasonableness, allowability. and allocability 
of costs to the Project. 

B. In the e\'ent it is discovered through any investigation for hazardous substances or 
other means that hazardous substances regulated under CERCLA exist in, on, or under any 
lands, easements, or rights-of-way (hat the Non-Federal Sponsor and the Govemment 
deternline, pursuant to Article II.AA. of this Agreement, to be required for the construction, 



operation, and maintenance of the Project, the Non-Federal Sp0nsor and the Government 
shall provide prompt written notice to each other, and tile Non-Federal Sponsor shall not 
proceed with the acquisition of the real property interests until both parties agree that the 
Non-Federal Sponsor should proceed. 

C. The Government and the Non-Federal Sponsor shall determine whether to initiate 
construction of the Project, or, if already in construction, whether to continue with work on 
the Project, suspend future performance under this Agreement, or terminate this Agreement 
for the convenience of the Government, in any case where hazardous substances regulated 
under CERCLA are found to exist in, on, or under any lands, easements, or rights-of-way 
that the Non-Federal Sponsor and the Government determine, pursuant to Anicle I1.A.4. of 
this Agreement, to be required for the construction, operation, maintenance, repair, 
rehabilitation, and replacement of the Project. Should the Government and the Non-Federal 
Sponsor determine to initiate construction or continue with construction after considering any 
liability that may arise under CERCLA, the Non-Federal Sponsor shall be responsible, as 
between the Government and the Non-Federal Sponsor, for the costs of clean-up and 
response, to include the costs of any srudies and investigations necessary to determine an 
appropriate response to the contamination. Such costs shall not be considered a part of the 
total project costs. In the event the Non-Federal Sponsor fails to provide any funds 
necessary to pay for clean up and response costs or to otherwise discharge the Non-Federal 
Sponsor's responsibilities under this paragraph upon direction by the Go\'ernment, the 
G'Jv~I1imcilt r:;::.y, in its sole c:s:::re.ioi:. either terminate this Agreement for th'! c::or!.".:;r.:enc':'" 
of the Government, suspend furure performance under this Agreement, or continue work on 
the Project. 

D. The Non-Federal Sponsor and the Government shall consult with each other in 
accordance with Article VIII of this Agreement in an effort to ensure that responsible panies 
bear any necessary clean up and response costs as defined in CERCLA. Any decision made 
pu~suant to paragraph C. of this Article shall not relieve any third party from an y liability 
that may arise under CERCLA. 

E. As between the Government and the Non-Federal Sponsor, the Non-Federal 
Sponsor shall be considered the operator of the Project for purposes of CERCLA liability. 
To the maximum extent practicable, the Non-Federal Sponsor shall operate, maintain, repair, 
!-e::>lace, and rehahilitate the Proj~ct in a manner that will not cause liahility to arise under 
CERCLA. 

ARTICLE XVI - OFFICIALS NOT TO BENEFIT 

No member of or delegate to the Congress, nor any resident commissioner, shall be 
admitted to any share or pan of this Agreement, or to any benefit that may arise therefrom. 

ARTICLE XVII -NOTICES 



A. Any notice, request. demand, or other communication required or permitted to be 
given under this Agreement shall be deemed to have been duly given if in writing and either 
delivered personally or by telegram or mailed by first-Class, registered. or certified mail. as 
follows: 

If to the City of Chicago: 

Commissioner 
Department of Environment 
30 North LaSalle Street, 25th Floor 
Chicago, Illinois 60602 

If to the Government: 

District Engineer 
U. S. Anny Corps of Engineers, Chicago District 
III North Canal Street, Suite 600 
Chicago, Illinois 60606 

B. A party may change the address to which such communications are to be directed 
by giving written notice to the other party in the manner provided in this Article. 

C. Any notice, request, demand, or other communication made pursuant to this 
Aniele shall be deemed to have been received by the addressee at the earlier of such time as 
it is actually received or seven calendar days after it is mailed. 

ARTICLE XVIII -CONFIDENTIAUIT 

To the extent permitted by the laws governing each party, the parties agree to 
maintain the confidentiality of exchanged information when requested to do so by the 
providing party. 

ARTICLE XlX - HISTORIC PRESERVATION 

A. Th::: costs of identification. survey and evaluation of historic prClperties shaU be 
included in total project costs or total NED costs and cost shared in accordance with the 
provisions of this Agreement. 

B. As specified in Section 7(a) of Public Law 93-291 (16 U.S.c. Section 469c(a», 
the costs of mitigation and data reeo\ ery activities associated with historic preservation shall 
be borne entirely by the Government and shall not be included in total project costs or total 
NED costs, up to the statutory limit of one percent of the total amount authorized to be 
appropriated for the Project. 
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C. The Government shaU not incur costs for mitigation and data recovery that exceed 
the statutory one percent limit specified in paragraph B. of this Article unless and until the 
Assistant Secretary of the Amy (Civil Works) has waived that limit in accordance with 
Section 208(3) of Public Law 96~515 (l6 U.S.c. Section 469c-2(3)). Any costs of mitigation 
and data recovery that exceed the one percent Limit shall be included in total project costs or 
total NED costs and cost shared between the Non-Federal Sponsor and the Government in 
accordance with the provisions of this Agreement. 

ARTICLE XX ~SECTION 902 PROJECT COST l..Th1lTS 

The Non-Federal Sponsor has reviewed the provisions set forth in Section 902 of 
Public Law 99-662, as amended, and understands that Section 902 establishes the maximum 
amount of total project costs for the South Water Filtration Plant, Outer Breakwater, Lake 
Michigan, Illinois. Notwithstanding any other provision of this Agreement. the Government 
shall not make a new Project flllancial obligation, make a Project expenditure, or afford 
credit toward total project costs for the value of any contribution provided by the Non
Federal Sponsor, if such obligation, expenditure, or credit would result in total project costs 
exceeding this maximum amount, unless otherwise authorized by law. On .the effective date 
of this Agreement, this maximum amount is estimated to be $14,392,000, as calculated in 
accordance with ER 1105-2~100 using October 1, 1996 price levels and allowances for 
projected future inflation. The Government shall adjust this maximum amount in accordance 
with Section 90:!. 

IN WlTNESS WHEREOF, the parties hereto have executed this Agreement, which shall 
become effective upon the date it is signed by the authorized representati\"e of the 
Department of the Army. 

THE DEP AR1MENT OF THE A..RlvlY THE CITY OF CHICAGO 

Assistant retary of the Army 
(Civil Works) 

2 8 AP~=< 1997/ 
DATE: , 1997 DATE: . /y:td 1] 



CERTIFICATE OF AUTIIORITY 

I~(j)cun ~ , do hereby certify that I am the principal legal officer of the 
City of Chicago, that the City of Chicago is a legally constituted public body with full 
authority and legal capability to perfonn the tenns of the Agreement between the Department 
of the Anny and the City of Chicago in connection with the South Water Filtration Plant. 
Outer Breakwater, Lake Michigan, Illinois, and to pay damages in accordance with the tenns 
of this Agreement, if necessary, in the event of the failure to perfonn, as required by Section 
221. of Public Law 91-611 (42 U.S.C. Section 1962d-5b), and that the persons who have 
executed this Agreement on behalf of the City of Chicago have acted within their statutory 
authority. 

IN WITNESS WHEREOF, I have made and executed this certification this 
;(3 teL day of rIfrJ 1977. 

Susan Sher 
Corporation Counsel 

A;\COL·HVG,CLN ApnJ 22. 1997 22 



CERTIFICATION REGARDING LOBBYING 

The undersigned certifies, to the best of his or her knowledge and belief that: 

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of 
the undersigned, to any person for influencing or attempting to influence an officer or . 
employee of any agency, a Member of Congress, an officer or employee of Congress, or an 
employee of a Member of Congress in connection with the awarding of any Federal contract, 
the making of any Federal grant, the making of any Federal loan, the entering into of any 
cooperative agreement, and the extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or cooperative agreement. 

(2) If any funds other than Federal appropriated funds have been paid or will be paid 
to any person for influencing or attempting to influence an officer or employee of any 
agency, a Member of Congress, an officer or employee of Congress, or an employee of a 
Member of Congress in connection with this Federal contract, grant, loan, or cooperative 
agreement, the undersigned shall complete and submit Standard Fonn-LLL, "Disclosure 
Fonn to Report Lobbying," in accordance with its instructions. 

(3) The undersigned shall require that the language of this certification be included in 
the award documents for all subawards at all tiers (including subcontracts, subgrants, and 
contracts under grants, loans, and cooperative agreements) and that all subrecipients shall 
certify and disclose accordingly. 

This certification is a material representation of fact upon which reliance was placed 
when this transaction was made or entered into. Submission of this certification is a 
prerequisite for making or entering into this transaction imposed by Section 1352, Title 31, 
U.S. Code. Any person who fails to file the required certification shall be subject to a civil 
penalty of not less than $10,000 and not more than $100,000 for each such failure. 

DATE: __ ~Ar~~=t\_L~]~i _'~_~_~ ______ ___ 
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EXIDBIT A 

1. Reference the Chicago Shoreline Project, "Design Memorandum O:1~, Reach 5 - South 
Water Purification Plant". dated May 1995. 

2. The Chicago Shoreline Project was authorized in the 1996 Water Resources Development 
Act. Following the project authorization, the detailed Pians and Spe-:i.fications, for "Reach 
5, South Water Filtration Plant", were completed in preparation for COniract procurement and 
project constnIction. The Plan and Specification design details under\l;em the Corps standard 
BCOE review process and were completed by: 1) overlaying the dt!sign presented in DM 1 
onto detailed hydrographic survey cross sections, 2) making adjustmentj to the cross sections 
for variations in breakwater alignment, 3) adjusting strucrure crest orientation to facilitate 
constructability, and 4) adjust cross section limits to allow for constru.:tion tolerances and 
neatlines. The representative typical cross sections for the NED plan are attached as Exhibits 
A-I through A-5 and representative typical cross sections for the LPP are attached as 
Exhibits A-6 through A-l3. 

3; For the initial estimate and calculation of the Federal proponiOnai;! share, total project 
costs shall be computed as follows: 

The contract bid price less any betterments will be used iv determine the 
cost estimate for the construction work, which is based on typi.:::.l dlawings in 
Exhibit A-6 through A-13. To that amount will be added a contingency of 10%. 
To that sum will be added 8 % for construction management COStS. :.1.n additional 
2 % will be added to the resulring sum for engineering design during .:onstruction. 
Computation of the estimated tonnage of stone to be placed by t~,~ :-.lon-Federal 
Sponsor will be based on a factor of 1.6 tons per cubic yard to aU~,;--' for spacing 
between stones. 

4. For the initial estimate and calculation of the Federal proportionate sr.are, NED costs shall 
be computed as foUows: 

Tpe unit prices for purchase and plaLement of stone by type as established 
in the lowest construction bid will be used to determine the COSt estimate for the 
construction work, which is based on typical drawings in Exhibit .--\·1 through A-
5. The quantity estimates to which these unit prices are 2?;.'~ied will be 
determined from the volumes indicated in Exhibits A-6 through :;·l3 as adjusted 
to construct the NED plan to the ncat lines depicted in Ex.hibits .--\-1 :hrough A-S. 
Computation of the estimated tonnage of stone will be based on a ':C'nversion rate 
of 1.6 tons per cubic yard. To that amount will be added a contii!g:::ncy of 10%. 
To that sum will be added 8 % for construction management com .. --\.0 additional 
2 % will be added to the resulting sum for engineering design duri:ig :onstruction. 



5. For purposes of the fmal accounting for the Total Project CoStS as defined in this 
Agreement, the quantity of stone required to construct the Locally Preferred Plan, and the 
associated costs therewith, shall be computed as follows: 

A. Use the actual tonnage of placed stone; 

B. Apply the contract unit prices ($/ton) for applicable stone categories to compute the 
costs. 

6. For purposes of the fmal accounting for the NED Plan Costs as defmed in the Agreement, 
the quantity of stone required to construct the NED Plan, and the associated costs therewith, 
shall be computed as follows: 

A. Use the "after" surveys provided by the selected contractor at 20-ft intervals to 
detennine the crest profile elevation to which the LPP was built in excess of + 10 Low Water 
Datum (LWD). Calculate the area of stone at each section in excess of + 10 LWD. 

B. Calculate the corresponding volume of excess stone using the average end area 
method; 

C. Convert the resulting volume of excess stone to tonnage on the basis of 1.6 tons per 
::uLic yard; 

D. Apply the contract unit prices (S/ton) for applicable stone categories to compute the 
costs in excess of + 10 L WD; and 

E. Compute NED Plan stone cost as the difference between the LPP stone costs defmed 
in paragraph 5 above and the stone costs in excess of + 10 LWD. 
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PROJECT COOPERATION AGREEMENT 
BETWEEN 

THE DEPARTMBNT OF THE ARMY 
AND 

TIIB CITY OF cmCAGO AND 
mE CmCAGO PARK DISTRICI 

FOR 

703 428 6459 P.02/16 

CONSTRUCTION OF CERTAIN AREAS OF TIlE 
CmCAGO SHORELINE, CHICAGO, n.LINOIS PROJECT 

. TBIS AGllEEMENT is entered into this zvrJ... day of ~ , 1998, by 
and between the DEPARTMENT OF nm ARMY (hcrcina:fter the "Govcriment"), represented 
by the Assistant Secretary of the Army (Civil Works), and the CITY OF anCAGO (hereinafter 
the "City") represented by its Mayor, and the cmCAGO PARK DISTRICT, (hereinafter the 
"Parle District"). represented by its General Supedntendent (the City aDd the Park: District 
hereinafter collectivd.y rc:ferm1 to as the "Non-fcdcraJ SpoDlOnlt). 

WITNESSETH, THAT: 

WIIEBEAS, COJIItruC:tion ofthc Lake MidJipu, Illinois Storm Damage and Shoretine 
Erosion Protection Project (hereiDafte:r letemd to II the .. Authorized Project") along the 
shoreline o£Lake Michigan. :&om Wilson Avenue south to 79th Street at Chicaao. Cook COWlty. 
m;nois was authorized by SectiOil 101(a)(12) o£the w .. Resources Development Ad. of 1996 
(Public Law 104-303) (heninafter the "WltDA 96"); 

WIlEREA5, the Govemmeat and the NOll-Federal SPOIllOl'S entered into a previous 
Project Cooperation Aarecmen.t dated. Apri121. 1997 for the conauuction of the South Water 
filtration P1aDt Break:water (which Breakwater is contained within J.each. 5 whieh exrends ftom 
57th Street to 79th Street); 

WB:EllEAS, the Government aad the Non-Feda.-a1 SPODlOl'l desire to eater into a Project 
Cooperation Agreemeat (heninafter the"~) fbr ccmstruction of the 31st Street Beach 
nourishment. a 1,000 ft metmeIIt north of Belmont HaIbor eatraDce between A1dine Street aDd 
Roscoe Street, and the J:eYItmalt between 31st and 33rd Streets (hereinafter the "Project" as 
dofinod in AIticle LA. of this Agreement); 

WIIEIII!A8, Section 103(cXS) of tile WatJIJC :Resources Developmem Act of 1986, Pub.tic 
Law 99-66~ u ameaded, .spedfIeI the co*; .. sbariDa requiI .. "nta applictbIe to the Project; 

'W.REBEAS. Section 221 oftbo Plood Control Act of 1970, Public Law 91--611, as 
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amended, and Section 103 of the Water Resources Development Act of 1986, Public 4w 99-
662, as amended, provide that the Secretary of the Army shall not commence construction of any 
water resources project, or separable element thereof; until eadt non-Federal sponsor baa entered 
into a written agreement to furnish its required cooperation fur the project or separable element; 

WHEREAS, Section 902 of Public Law 99·662 establishes the maximum amount of costs 
for the Authorized Project and sets forth proc.edul'e! for adjusting Sl.lch ma.nmum a.."Ilou.'1t; 

WHEREAS. the City and the Park District and the Government each have the tWl 
authority and capability to perform as hereinafter set forth and intend to cooperate in cost-sharing 
and financing of the construction of the Project in accordance with the terms of this Agreement; 

WHEREAS, the Non-Pederal Sponsors propose to performeertain work, as defined in 
Article IN. of this Agreement (hereinafter referred to as the "Section 21S Work"), which falls 
'Within the parameters of the Project as defined in Article I.A of this Agreement; 

WHEREAS, Section 215 olthe Plood Control Act of 1968, Public Law 90-483. as 
amended, provides t.iat the S~creta.&"i of tI-.c ftu"lDY may cr+~ into an agreement to reimburse 
(including providing reductions of tile contributions of the Non-Federal Sponsors that they would 
'It.¥!rwi!!e be required to make) for tM c.osta ofcert.ain work ac.oomplished by States or poJitic.al 
subdivisions thaeof, which later is incorporated by the Govenunen.t into an authorized project, 
whal it is determined that such re.imburJemcntlrcduction is in the public interest; 

WII£REAS~ the Secretary of the Army has determined that it is in the public interest to 
reimburse the Non-Federal Sponson (mdudiDg reduciD,g the contributions of the Non-Federal 
Sponsors as desaibed in the preamble above) to the exteDt authorized by Jaw for tho cost of tho 
Section 215 Work, as defined in Article IN. of this ~ up to a statutory maximum 
amount of $5,000,000 or one perCCDt oftbc totalprojc costa, whic.hcver is greater ; 

WHEREAS, reimbursement (ancIudi:oa RJductions) may be afforded only after the 
appropr..ation offbnds :and the commencement of con.."'tnJction cfthe Project by the C-ovemmcnt 
and the Non-Federal Sponsors; 

WB'BREAs, the Section 215 Work: ahaII meet or exceed the Project standards for similar 
Fedcra1wmk 

WBEREA.8, the ~ and the Non-Federal Sponsors, in connection with this 
Agreement, desire to 1bstcr a "l'1I"tDC:rini" stratc&Y and a workiDa relationship between the 
Govenunent and thI Non-Fedenl Sponsors tbr:ouah a mutuaRy developed fonnal strategy of 
commitment and communication embodied herein, wbich aerates an enviromnent where trust and 
team work prevent disputes, foster a cooperative bond between the Govamnent and the Non-
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Federal Sponsors, and .facilitat.e the completion of a successful project; 

WIlERUS, the Government md the Non-Federal Sponsors formalized the commitment 
of a partnering strategy and worlcing relationship in the Chicago Shoreline Protection Project 
Partnering Charter, dated February 18, 1998, (hereinafter the uPartnering Charter"). 

NOW, THEREFORE, the Government and the Non-Federal Spo~rs agree as follows: 

ARTICLE 1- DEF'INlTIONS AND GENERAL PROVISIONS 

For purposes oithis Agreement: 

A The term "Project" shall mean: the rehabilitation of the shoreline of Lake Michigan 
consisting of the 31 st Street Beach nou.riaJm:IeDt, a 1,000 ft segnent of revetmem north of 
Belmont Harbor entrance between Aldine Street and lloscoe Street, and revetmem between 31se 
and 33rd Streets at Chicago, Cook County, IDinois as generally desc:ribe4 in the DUnoas Shoreline 
Erosion, Interim 3, Wilmette to Dlinoieflndiana State Line, Storm Damap lleduc:tion, Plan IV I 
Final Feasibility Study lleport and Enviromnental Meument (SA) daSId luJy 1993, R.msed 
:March 1994, and approved April 14, 1994 by the Chief ofRngi'lWJ'S, Department of the Army, as 
supplemented by the Limited Re-Bva1uation Report dated. Mardll998 and approved on July 9, . 
1998 by the Assistant Sec::retary oftbe Army (Civil Works). TheProjectindudes the Section 215 
Worle: described in paragraph N. oftbis Article. 

B. Tho term "NED plan" sbd mean a combination ofm.eaaures, featuri.ns rubble mound 
revetments,. which capcures the hiah priority ItOnn damage reductlon outputs at lowest cost while 
preservin& as mudl of tho recreatioa UIe of the Chicaao shoreline as poesible as fUrther described I 

&I Plan I in the abovememionecl Feuibillty report. 

C. Tho term "total project COlts" shall mom all coati incurred by the NQIlooFederal 
SpoDIOO and. the OovemDlC:lJt in eecordaace with the terms of this Asreement directly related to 
CODStnICtioa of tile Project. Subject to tbo provJsioDs of this A&reement, the term shaD IftcJude, 
but is not necessarily limited to: coatinuirJI pIannins rmd en&iJlecrinl COltS incum:d after October 
1, 1985; adftnced eaai'M"riDIamd deIign COItI; the GovemmeIIt'. precoasttucdon enaineerinI 
and deIiga. COIIta; fitains riDs ad deaip costa during coastruotioa; the coata of inYesriptiollS to 
identify the exiIteftte and stat othazardous 8U .... ",.. in accordtmce with Article XV.A otthis 
Aareemeat; COllI ofltiItOrio preeervadon acdvitieI in accordance with Anide XVID.A and 
xvm.C. oftlU~ actua1 COIIStIUCdon COltS, indudins the co_ ofalterati.on, lowerin& 
r:aisina. or replacement aDd attendant removal of exiftina railroad bridges aDd approaches thereto; 
costs incumd for the Sceti0l1215 Work: as defined. in parasraph N. of'tbit Article, to the extent 
that they do not dupUeate co .. Otherwise included in tbia pananph C. of tbiI Article; superviIion 
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and administration costs; costs of participation in the Project Coordination Team in accordance 
with Artido V of this Agreeancnt; costs of contract dispute settlements or awarda; the value of 
lands, easements, rigttts..of-way, relocations, and suitable borrow and dredged or excavated 
material disposal areas for which the Government affords credit in accordance with Article IV of 
this Agreement; the value oflancb. easements, rights-of-way, relocations, and suiwie borrow and 
dredged or excavated material di!posal areas that the OovetDl1lel1t determines, pursuant to Miele 
ill of this Agreement, to be required for the Project but not for the NED Plan; and costs of audit 
in accordance 'lNith Article X of this Asreement. The tetm does not include any com fOl" 
operation, maintenance, repair, replacement, or rehabilitation; any costs due to bettcnnents~ or 
any costs of dispute resolution under Article vn of this Aareemcnt. 

D. The term "total NED costs" shall mean the costs, as determined by the Government, 
tlw the Govanment and the Non-Federal Sponsors would have incurred for the Project had the 
NED Plan been constructed. Such costs shaH consist of all costs the Government and the Non· 
Federal Sponsora would have incurred. in c:onstnICtion oftbe NED Plan features, including but not 
necessarily limited to; pn:comrtruction eqinccriDa and dcsian costa inCiU1'I'Cd by the Oovemment 
including costJ of preparation ofplanl and speciftcatioDa; the costs ofiuvestigations to identitY the 
existence and ment ofbazardous substances in accordance with Artiae XV.A ofthia 
Agreement; costs of historic pres«vltion investiption in aooordanee with Article xvmA and 
XVIII.C. ofthil Aareement; additional engineering and design COD during construction; total 
construction costs that would have been incurred subsequent to the eff'cc;tive date of this 
Agreement including costs incurred tbr the Section 21S Work as de8ned in paragraph N. of this 
Article. for which the Government aiIbr<k credit in ICCOI'dance with Articles n. G. and II.P. of'this 
Agreement, to the eaeut that tbey do not duplicate costs odlerwise included in this pmgraph D. 
of this Article and to the extent that these costs would have been incurred for CODstIUction of the 
NED plan features; supervision and administration costs; costs ofparticipation in the Project 
Coordination Team in accordaftce with Article V oftbis Agreement; costs of ccmtract dispute 
settlements or awards; the value otlands, easements, riglD-ot .. way, relocatioas. and suitable 
borrow and dtedpd or cxcavatccl mataia1 disposal areas for which the (Jovernment affords credit 
toward the NED costs in. acoordance with Article IV of this AIJreemalt; and applicable costs of 
audit in accordance with Article X olthis Agreement The tam doeI DOt include lIlY COltS for 
operation, mei~ n:pIir, rd:rIbilitation, 01' ~ lIlY GOtts duo to betterments; or 
any COD of dispute l'eIOIution UIlCIer AnicIe IX oftJ2il Aareement Total NED eostI CUJI~Y are 
estimated to be S12,687,5OO. Total NED ClOIt shaD be calculated punuan.t to Exhibit A 

B. Tbl1IIm."iDcremeDtal costs" sbaU mean the difference betweGl total proja costs and 
total NFD COlt&. 

F. The tenD 1nanc:ja1 oYprian fbr ccmstructicm" shall m.a a ftaaacial obJigation of the 
GoverJUMllt, otber than an abIiption pertainiDs to the proviIion oflaada, euementa, rJaIa-of
way, reIocatioet, aDd borrow and dredged or ~ material diIpou1 ~ that I'fI!IUItI or 
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would result in a cost that i. or would be included in total project com. 

G. The term ('non-Federal proportionate share" $hall mean the ratio of the Non-Federal 
Sponson' total cash contribution required in accordance with Articles D.E.2. ami n.p.2. of this 
Agreement to total financial obligations for con.muction, as projected by the Government. 

H. The term "period of construction" shall mean the time from the date the Government 
first notifies the NOll-Federal Sponsors in writing, in accordance with Article VI.B. of this 
Agreement, of the scheduled date for issuance of the solicitation for the first construction contract 
to the date that the U. S. Anny Engineer for the Chicago Disttict (hereinafter the "District 
Engineer") not:ifia the Non-Federal Sponsors in writing of the Government's detamination that 
construction of the Proje:ct is complete. 

I. The term "JUabwaY' shall mean any public highway. roadway, street, or way. including 
any bridle tliii'eo£ 

1. The term "R!location" sbaU man providing a fimctionaIly equivalent facility to tho 
owner of an existing utility, cemetery, hishway or other public facility, or nilroad when such 
actian is autborized in accorda:nce with appliClCle 1" prixldplQ of'juIt eornpcmation or as 
otherwise provided in the authorizing lesislatlon for the Project or any report referenced therein. 
Providina a fUnctionally equivalent tidIity may take the form of aItaation, lowerina, raisin&. or 
replacement and attendant nmOVll of the atfected facility or part tbInof. 

K. The tenD '1iJCIl year'" sbalI mea ODe 1iscal year of the Govemmeot. The Govemman 
fiscal year beaiu on October 1 and ends on September 30. 

L. The tam "timctioDal portion oltbe Projd shalllllClD a portion oftbe Project that is i 

suitable fur tender to the Non-FIdenl Sponson to opente and majmajn in advauce of eompletion 
of the flIl1:ire Project. For. portion of tile Project to be suitable tbr tender, tile District Bn,p11M" 
mull notifY the Non-Federal Spcmaon in writiag oCtile Government'li determination that the 
portion of tile Project is c:omplD aDd em tbacdOil iIld.epeadently aDd tbr a usefbl purpose, 
aJthouah the balance ot the Project is not c:omplD. 

M The tItm ~ ahI1l melD a c.bange in tbedesiga aDd CODItI'UCtion olan 
eiemem of ... Project reaa1tins ftum the applicatioD of .....,.,.rcfs tbat the GowmmeIlt 
dec.lmnes .....t thote that the Govemmeal would odIfJrwi. apply fOr accompIlshlns the design 
and construction of that element. 

N. Tho tam ·SectioIl %15 WQIkI' sbaJ1 mean the enpw.aiDa IDd daian, COIIStr\JCId.on 
manaaemeat IDd ccmstrucdoll at. portion of the Project deIcribed u the 31st Street Beach 
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nourishment and a 1,000 foot segment of the Reach 2 shoreline revetment north of the Belmont 
Harbor entralK:e between Aldine Street and Roscoe Street cornmeocing after the execution of this 
Agreement, but does not include the construction ofbettermAmts. As toW NJID costs include the 
value of lands, easements, rights-of-way. relocations, or suitable borrow and dredged or 
excavated material disposal areas associated with the Section 21 S Work: which are required for 
the NED Plan, such value shall not be included in the Section 215 Work: as defined in this 
paragraph, The Government understands that the Non·Fcderal Sponsors shall contract for the 
Section 21S Work to proceed in dist.iru:t stages as authorized. 

ARTICLE D • OBUGATIONS 0., THE GOVEllNMENT AND THE NON-FEDERAL 
SPONSORS 

A The GoVClbIlalt, subject to reoeiving funds appropriated by the Congress and using 
those tbnds and fbnds provided by the Non-Federal Sponson sbal1 expeditiously constnlct the 
Project (with the exception oftbe Seetion 115 Work) , applying those procedures usually applied 
to Federal projects, purauant to Federa1law1, reaulations, and policies. 

1. '!'he GovenJlDflllt IhaO atrord the Non-Federal Sponaofl opportunity to micw 
and comment on the solicitations for all CODtrIKU, incl.u.diDg relevant plans and specifications, 
prior to the Government's iuuance of such soliCitatioas. The Government sbal1 provide tbe 
solicitations, indudIna relevant pl_ and speci8cadont, to tbo Non-Federal Sponsora for tho 
opportunity to rmew and comment at the SO pcroent and 9S pcrecnt stage ofprepan.tion of each 
solicitation, including relevantp1ms and lpICificationa. Such review. shall by completed by the 
Non-Federal SpoDtOn within 10 days of receipt of each soIicitatioas package, inc1udins relevant 
plans and speQ:fir,atiom. W'rtbin 10 days ofrea:ipt of the NOIl-Pcderal Sponsors' comments on 
each soIicitatiolll padcage at each sudl stage of complet:ioD. the Govmunent sba1I document in 
writing the reaolution of each coll'JlMllt iDcludina detailed reasoDS tbr lIOJlCODCUI'rina in a 
comment. The GovIl1Ullellt and the Non-PedInl Sponsors shall consult in good faith, through 
the Project CoordiDatioll Teas ia accordaDce with Article V ofthia Aareement, to promptly 
resolve the iau. or areas at cIiJaareement that ant identified iA the Government'. resolution or 
comments. The ~ sbal1 DOt iaue the IQUdtatjM for the firIt co.ast.rw:tkm COntrat.l1.1lUi1 

the NOll-Federal SpoDIOII bave coDf'fr:med in wriDDa tbeir wiDinpea to proceed with the Project. 
The GowIDmf4It sbaIl aft"ord the Non-Ped", Sponsors the opportwUty to review and commerrt 
on an COI1b'ICt IDOCIifIadioaI, indudi:n8 cIJID8I: orders. prior to the illUU1Ce to the 00IIIrICI0r of a 
NotiCiC to P:rocccd. In lIlY iDItanc:;e whrR prcMdiDg the Non .. FederaI Sponsors with notification 
of a contract JDDdiIcItioIl or dIaDp om. is not pouib1e Prior to isaIance olthe Notice to 
Proceed, the GowIIIIDIIIt sball provide such notmc.mon in writina at the cariiest date possible. 
To the exteal poIIible, the Go\I ..... alec IhaIl atrorcl die Noa-Pedera1 Sponsors oppol1Ur1dy to 
review and comm.ent on all coDtrlCt claims prior.to resoh:dion thereof. The Govermnent shaD 
consid .. in good &ith the comD1ISJII of the Noaa-Fed.enl SpoDIOQ, but the COIIhI1II ot 
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solicitations, award of contracts, execution of eOllttaCt modifications, issuance of change orders, 
resolution of contract cJaims, and performance of all work on the Project (with the exception of 
the Section 21S Work) (whether the work is performed uDder c:ontract or by Government 
personnel), shall be exclu.aively within the control of the Government. 

2. Throughout the period of construction, the District Engineer shall furnish the 
Non-Federal Sponsors with written monthly progresa reports, by the 15th of the next month, and 
a copy of the Government's Written Notice of Acceptance of Completed Work for each contract 
completed during the preceding month, for construction managed by the Government for the 
Project. 

B. For the Section 21S Work, the Govemmen.t sbaI1 be afforded the opportunity to 
review and comment on the solicitations for all ~ including relevant plans and 
specifications, prior to the Non-Federal Sponsors' issuance of such solicitations. In the event that 
the Non-Federal Sponsors propose to do 'WOrk with their own forces, the Government shall be 
afforded the opportunity to review and approve the plan of work: and materials to be incorporated 
into the work.. The Non-Federal Sponsors sbaII provide tho solicitations, induding relevant plans 
and speci1ieations, or plans of worle, inciuding material. to be incorporated into the worle:, to the 
Government for the opportunity to ..mew and comment at the SO peraeDt and 9' percent stage of 
preparation of each solicitation, including relevant plana aDd spedfications or plans of work. 
Such reviews shall by completed by the Government within 10 days of receipt of each solicitations 
package at each such stage ofcompledon, including relevant plans and specifications. Wtthin 10 
days of receipt of the Government's comments on each solicitatiou packaae, the Non-Federal 
Sponsors in writing shaD d.ocument the resolution of each comment indudiDa detailecl reasons for 
nonconaming in a commalt. The Government and the Non-Federal SpoIIIOf' shall CODSUIt in 
good faith, through the Project Coordinatim Team in acconIaDce with Article V of'tbis 
Agreement, to promptly reaolve the issues or areas of diJasreement thai are identified in the Non
Federal S~· retOJ.ution of commeuts. No construetion shall commence under this 
Agreement UIdil the designs. ~ plans IDd speciftcations, and an:aupmenta for prosewtion 
oftbe Section 215 Work have been I9JK'oved in writing byth6llistrict &,sinoer. or his 
represeowlve. all bicb received. and the proposed provisions of any cont:ract sbaJI be subject to 
review by the Govenuuent prior to contract award. In addition, all propolCCl chaoacs in approved 
desians, plans, and specifications also must be reviewed aDd approwc1 by the Distri.ct EAgineer or 
his representative in writing in advance of the related CODItrUCIioD where pracdcable. To the 
extent poSlible, the NOD-Federal SpoDIOI'I also shaIllilbrd. the Government the opportUnity to 
review and comment on all comract c:laimt prior to resolution thereof The Non-Federal 
Spoosors abaIl CODIider in good fiith the comments oftbe Govcmment made u a rault ofks 
review, but 1he COIJMId. of solicitations, award of contradI, axecutioD of CODtraCt modit1cad.oos, 
issIl8JlOC of cJwnae orders, resoIutioa of CODtract daima, ad J*.formance of all Secaioa. 215 Work 
shall be excluaively within the control ofttt. NOll-Federal Spcmaors. However, the fai1ute altha 
Non-Fedcn1 SponIOI'J to comply with diRc:tioD receiwd from the District Ba"", with respect 
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to the Section 215 Work, may result in the costs associated with such work being determined 
ineligible tor credit towards the Non-Federal Sponsors' share of total project cosU. Throughout 
the per10d ot' eonsttUction. the Non-Federal Sponsors shall furnish the Government with written 
monthly progress reports, by the 15th of tile next month, and a copy ofthc Non-Federal 
Spunsors~ Written Notice of Acceptance otCompleted Work fur each contract completed during 
the preceding month, for construction managed by the Non-Federal Sponsors for the Project. 

C. The Non-Federal Sponsors may request the Governmalt to accomplish betterments. 
Such requests shaD be in writing and sba1I deIaibe the betterments requesred to be accomplished, 
If the Government in its sole discretion elects to accomplish the requested betterments or any 
ponion thereof; it shall so notify the Non-Federal SPODlOfB in a writing that sets forth any 
applicable tenus and conditions which must be consistent with this Agreement. In the event of 
conflict between 8Ucb I writing and this AaRemeat, tbis Agreement sbaIl control. The Non
Federal Sponsors shall be solely responsible for all costs due to the requested betterments and 
shall pay all such costs in accordance with Article VI.C. althis Aareement. 

D. WheIl the District Engineer determines tbat the entire Project is complete Of that a 
portion of the Project has become a ftmctiODal portion of the Project, the District Bngineer shall 
so notify the Non-Federal Sponsors in writing and .tUmish the Non-Federal Sponsors with an 
Operation, Maintaumca, Repair, RepbK:ement, aDd Rebabi1itlUon Manual (hereinafter the 
"O}dRR.&R Manua1") for the Project or fimctional portion of the Project (except the Section 215 
Work) and. with copies or all ottbe Govemment7s Written Notices or Acceptance of Completed 
Work for all contrac:ts managed by the GovernmeIlt for t.be Project or the fbnc:tional portion of the 
Project that have not been provided previously. Upon such notification, the Ncm-Federal 
Sponsors &hall operate, maintain, repair, replace, and rehabilitate the ent.im Project or the 
functional portion of the Project in accordance with Article vm oftbia ~ 

E. The Non-Federal SpoAIOrs sbaII contribute 35 percent attotal NED costs in 
accordaneo with the provilions oftbis parasqph. ltl the event the Park District is unabIo to 
COIUrlbute their portion of total NBD COItI the City IbIIl provide such 8UIDI U are neceuary to 
meet the Non-Fedcnl Sponsors' share of total NED GOStI. 

1. In accordance with Article m of tbia Agreenwwt. the Nan-Federal SpomIOI'I 
sbaI1 provide aIllaDds, .. menu, rights-ot:.way, and adtabJe borrow and dredpd or excavated 
material diIpoul ... that the GcMmmeat detellnin. tho NOD-FedcnI SponsoraJlD.llt provide 
for tho COJ1ItrUc;tioa. opcndoa. aDd II'IIiDtcnaDee ofthc NED ~ aDd. aIudI pcdbrm or ensure 
pafollDll108 of aD Hloca1ions tbat the Gcmmment detamines to be nec:easary for the 
CODItrUCtioD, opcnaioa, and mailUaJatlC'.C of the NED Plan. 

2. Iftbe GovemmeIIt projects that tM value oitM NOJlooFed«al Sponsors' 
'cordIibuuODl UDder paraaraph E.I. oftIU Ani. ad ArticIee V, X, ad x..v.A of this 
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Agreement win be less than 35 perceDt of total NED colts, the Non-Fed«al Sponsors shall 
provide a cash c:outri.bu.tion, in accordanc:e with Article V1B. ofthil ~ in the amount 
necessary to make the Non-Federal Sponson' total contnoution equal to 35 percent of total NED 
costs. 

30 If the Government determines that the value of the Non-Federal Sponsors' 
contributions provided under paragraphs Eo 1. and Bo2. ofthia Artide and Articles V, X, &ad 
XV.A. of this Agreement has exceeded 35 percent oftot&t NED costs, the Government, SUbject 
to the availability offunds, shaD reimburse the Non-Federal Sponsors for any such value in excess 
of35 percent oitota! NED casts. After such a determination, the Govenuncnt, in its sole 
discretion, may provide any remaining NED Plan lands, euementa, rights-of·way, and suitable 
borrow and dredged or excavated material disposal areas and perform any remaiDina NED Plan 
reloeatioM on behalf of the Non-Federal Sponsors. 

F. The Non-Federal Sponsors shall CODt.ribute 100 pen:ent ofinaeme.ntal costa in 
accordaDce with the provisioaa of this paraaraph. In the event the Park District is unable to 
contnbute their portion of the inaanenta1 COlts the City shall provide such sums as are necessary 
to meet the Non-Federal Sponson' share of the incremental costa.. 

1. In acc:QrdaDce with Artidc m ofthiJ ~ the Non-Federal Sponaora 
sbaIl provide all ~ euomeats,. rights-of-way. and suitable borrow and dredged or excavated 
material disposal areas that the Government detennines the Non-Peden! Sponsors must provide 
for the coDItN~ ope.raUOD, and mainteaaD.ce of the Project that are not otherwise neceelary 
for the NED Plan, and shall perform or ensure per1brmance of aU relocalionl that tbe Government 
determines to be necessary for the constructioa. operation, and m~ of the Project that 
are not otherwise necessary far the NF.D Plan. 

2. If the Gover:mnent projects that tho value of the Non-FedeI:Il SpoII8Ol'Sl 

contributioDl under paragraphF.1. of this Article IDd Articla V, X. 8Dd XV .A of tis ~ 
will be leu than 100 percent ofiDc:lnmcDtal 00. the Noa-Federal SponIOtI siIall provide a cub 
comribution, in iWCQrdan&;:c with Article VI.B. oftbis ~ in die IDlOU1lt necessary to 
IIlIIke the Non-Federal Spc:mson' total contributicm. equal to 100 percent ofincrernental costs. 

3. If the Gowrm:aa determilleltIIIl the value oldie Noa.-Pedcnl SPOlllODt 

contributions provided UDdII' pamgrapbs F, 1 0 and P.2. ofthia Article and AI:tides V, X, and 
XV.A of this ~ has exceeded 100 perceat ofiDaementaJ coats, the ~ subject 
to the availability oftimcls, sbaIl rdmlule u. Ncm-federa1 Spouors Cor any sud1 value in excesa 
of 100 perceat ofiaf::.tealllSltll costs. 

G. As IUIhorizecl by Sec:don 215 ofPubJic .Law 90-483, u ammded, the Gowmmenl 
shall atTord reimbursement (indudina recludiona iD the comrlbu1ioDI of the Non-PeckDl 
SpoDlOll) for the Secti0ll215 Work. Sudl ~ ahaII be aft"orded in 
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mcrcmems as uaefui incrmnents ottne !Section 215 Work are completed by the Non-Federal 
Sponsors or on a quarterly basis, whichever occurs first. The Government, for purposes of 
calculating the amounts of the reimbursement/reduction for the Section 215 Work, shall first 
determine the NED cosu for the Section 21 S work and shall include such amount in total NED 
cosu. The inclusion of such amount in total NFD costs shall be subjea. to a technical review by 
the Government to verify that the work was accomplished in a satisfactory manner and in 
accordance with the limitations contained in this Agreement, including but not limited to Article 
lIP. of this Agreement. The aa:ual amount to be included in total NED costs shall not exceed 
the Non-Pederal Sponsors' actual costs attributable to the Section 215 Work and shall be subject 
to an audit in accordance with Article X. C. of this Agreement to determine reasonableoess, 
allocability, and allowability ofcosts. The NED cosu included in the Section 21S Work shall be 
the credit afforded the Section lIS worle as described in Article lD. oftbis Agreement. After 
determination of the NED costs for the Section 215 Work, the Government, ~o afford the Non
Federal Sponsocs the reimbursementlreduc:Uon for the Section 215 Work, sball c.a1cu1ate the 
federal share of tile NED costa oftbo Section 215 Work on a quarterly basis, and, as tbrther 
specified in Article VI.B. of this Aareement, shall apply the resulting amount of the 
reimbursement/reduction on a quarterly basis to tbe cash contributions required by paragraphs E. 
and F. of this Article. If the actual amount of the reimbunemeatlredU(;tioD payable to the Non
Federal Sponsors ex.c:eeda the cash contributions required by paraaraphs B. and F. of this Article, 
the Oovemmmt shall apply the exc.cu to oftiet the Non-Ped«al Sponsors' required contributions 
in that quarter. As an alternative. and in ita sole discretion, the Government shaD, subjea to the 
availability of funds. rcimbune the Non-Federal Sponaors in III amount equal to such excess 
credit amount as provided in Article VlB. oftbis AgRement. The Non-Federal Sponsors' cash 
contributions wbich are required by paragraphs E. and F. of this Artide shall be reduced by an 
amoUDt equivalent to the amount of credit afForded for the Sc:aion 21 S Work as c:a1culated 
pursuant to this paragrapb. 

K The Non-Pederal Spcmson may request tI1e Government to prcwide lauds, euaneuts, 
righu-ot-way, and 1Uitab1e bomJw aad dredpd or aca¥&ted mat«ial disposal anu or perform 
reloc«tions on behalf of the Non-Pederal SpoDIOI'I. Such tequesta sball be in writins and shall 
de8c:ribe the scrvi.fxa requeIted to be per:focmed. Ifin ita sole discredon the Goverr.tmeat elects to 
perform the requated ..vices or Illy portion t:hcreot it shaD 10 notifY the Non-Federal Spon.on 
in a wri1.iDs tbat reta forth my applicable ... aacl coadit.it.xLI. which IDUIt be ronsi ... ~ thia 
Agn:cment. In the event of cordtic:t between suc:b. a wri.tina and this Agreanent, this Agreement 
shall control. The Noa-Fcdaal SpoD8OI'I shall be solely respcmsible for aD costa of the requested 
serYica and IbID pay an IUdl C08II in accordance with Article VI.C. ofthi. A&reement 
NotwitbstaadiDI the provision ollands, ea:acm.mta, ~wayJ and suitable borrow and 
dredged or excavated material diIpoll1 areas or performaflCe of relocations by the Government, 
the NOll-Fed ... Sponson sbalI be nrspcmsible, u between the GovemmeDt IDd the Non-FedenJ. 
Spooaon, for the coata of oIeamIp and response in accordamie with Article XV.C. of tis 
Agreement. 
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I. The Government shall perform a final accounting in accordance with Article VI.E. of 
this Agreement to determine the contributions provided by the Non-Federal Sponsors in 
accordance with paragraphs C., E.~ P., and H. of this Article and Articles V, X. and XV.A oithis 
Agreement and to determine whether the Non-Federal Sponsors have met their obligations under 
paragraphs C., E., F., and H. of this Article. 

1. The Non-Pederal Sponsors shall not use Federal funds to meet the Non-Federal 
Sponaors' share oftata! NED costs or incremental costs under this Agreement unless the Federal 
granting agency verifies in writinI that the expenditure of such .funds is expressly author:Ued by 
statute. 

K. The Non-Federal Sponson agree to participate in and comply with applicable Federal 
floodplain management and flood iDsurance proarams. 

L. Not less than once each year the Non-Federal Sponsors sbaIl inform affected interests 
ot the extent of protection afforded by the Project. 

M. The Non--Fedcral Sponsors shall publicize flood plain information in the area 
concerned and shall provide this information to zoning and other regulatory agencies for their use 
in preventina unwise future development in the 600d plain and in adopting such replations as 
may be necessary to prevent unwise ibture development and to easure compatibility with 
protection levels provided by the Project. 

N. The Non-Peda'al Spoaaors sb&D. assuro continued. coadition.s ofpublic cnmcrsbip and 
use of the shore upon which the amount of Federal puticipation is based during the economic life 
of the Project. 

O. The Non-Federal Sponson sbaII. to the extent ofthdr powers. pfaaibe aDd enforce 
regulations to prevent obsttucIion of or en.:roachment on the Project that would reduce the level 
of protection it affords or that would hinder opendon. or maiJItaIaDee of the Project. 

P. In addition to my other limitaticms contained in this ~ the aftbrdins and the 
amount ofreimburaernlallctiOft for the Section 215 Work is mbject to the foIlowina . 
additionallimi.tationl: 

1. No a:editiDa of the Section 21S Work in total NED coati tbaIl be given w1til 
the District aw. .... has wt.ited that the WOIk IUbject to the credit bas been complrted 8IId 
performed ill ICCOIdaDce wltIl tbe termI of this ~ IDd is subject to an audit ill acconIance 
with Article X ofdU Aareement to detamiDe reucmabJeneu, alIocabi1ity~ ad IIlowIbiIity of 
costa. 
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2. This Agreement shall not be construed as committins the Government to 
assume any responsibilities placed upon the Non-Federal SpOnsors or any other non-Federal emitv 
by the conditions of Federal Project authorization or any other applicable statute or regulation. ' 

j, No cred1tmg of the Section 215 Work: in total NED costs shaH be made for 
any work which does not, in the judgment of the Government, conform to the Project. 

4, The amount of reimbursement/reduction provided by the Government to the 
Non-Federal Sponsors for the Section 2IS Work described herein shall not exceed the statutory 
iimita.tion of 55,000,000 or 1 percent of total project costs, whichever is greater, 

S. The amount oCcredit or reimbursement for which the Non-Federal Sponsors 
may be eligible pursuant to this Agreem.eat is neither subject to interest cbarps nor to ac:ljustment 
to reflect cbansea in price levels between the time the Section 21 S Work: is completed and the 
time that the credit or reimbursement is afforded. except as authorized by law. 

6. No credit for the Section 21S Work: shall be afforded fur costs incurred before 
the date of this Apecment. 

7. The Non-Federal Sponaon shall obtain an applicable Federal, State and local 
permits required for the peribrmance oltha Section 21 S Work: and for operation, ~ 
repair, rehabilitation and rep.lacemt.m altha Project. 

8. Atry CODtract awanted by the Non-Pedera1 SpoIIIOI'I for the Section 21S Work: 
awarded after the effective date of1:bis Aa,recrDmt sbaJI indude provisiODI CODIisteDt with aD. 
applicable Fedenllaws and. regu1atio'ns, At sudI time 18 the District Bngineer is satisf1ed the 
Non-Federal SpoIlSOtS have complied with this provision he shall 10 certiiY in writing to the NOll

Federal Sponsors. 

9. For the Section 215 Work. the Non-Pedfnl SpoaIOrI shall pJ:8pIr8 aDd fbmish 
the Government, b review, a pn:1pOICd Opend~ MaiDtenance,' Repair, ltehabilitation aad 
Rep~ Manual (berciaafter tbo "OMR&tB. Manuar'). The &ilure of the Non-Federal 
Sponsors to prepare 811. acceptable ~ Maaual shall DOt nepte the Non-Fedeni Sponsors' 
responsibility to provide tbr the opcntiaa, mai~ repair, rehabUitaUon and replac:emeat of 
tho comp1otocl Project, ill aocordIDoe with Artide vm of this ~ untillJld unlcaI the 
Project is deluthorizld by Consrea. The NoD-Pect.a1 Spoasoa &baD receive credit for aU 
reasonable, aIIowIbIe and aDocab1e costs incurred in the prepanbon of the OMRR&R ManuaL. 

Q. !be Noa-Fedaal Spomcn aW provide and majntajn necetIIIY roads, parkins ItCUt 
and other public use taciIities opeo. and awilable to all 011 equal terms. 
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ARTICLE m -LANDS, RELOCA nONS, DISPOSAL AREASf AND PUBUC LAW 
91-646 COMPLIANCE 

A The Government, in consultation with the Non-Federal Sponsors. shall determine the 
lands. easements, and rights-or-way required for the con.sttuction, operation, and main.tenanu of 
the Project, including those required for relOCiationa, borrow materials. and dredged or excavated 
material disposal. The Government in a timely manner shall provide the NQn-.Federal Sponsors 
with general written descriptions, indudins maps as appropriate, ox the lands, easements, and 
rights-ox-way that the Govemmea.t determines the Non-Federal Sponsors must provide. in detail 
sufficient to enable the Non-Federal Sponsors to fWfUl their obligations under this paragraph, and 
shall provide the Non-Federal Sponsors with a written notice to proceed with acquisition of sueh 
lands, easements, and rights-of-way. The Government, in that general written desaiption, ah.a.U 
delineate which of the required lands, easements, and rights-of-way are required for the NED Plan 
and those wbicb are required for the Project but not £or the NED Plm. Prior to the end of the 
period of corurtruction, the Non-Federal Sponsora shall acquire aU ~ easemcntst and rights-of
way set forth in such descriptions. Furthermore, prior to issuance of the solicitation for each 
construction contract, the Non-Federal Sponsors sbal1 provide the GoVfll'lV1\ent with authorization 
for entry to all lands, euemmts, and. riahta-of-way the Governmcut der.ermines the Non-Federal 
Sponsors must provide for that COIJ.tnct. For so kma u tho Project rr.mains IlUthorized, the Non
Federal Sponsors shall CDIUI'e that ~ easements, and rights-of-way that the Government 
decerrnines to be required for the operation and mainterJant.e of the Project and that were 
provided by the Non-Federal SpoDI01'8 are retained in public ownersbip for uaes compatible with 
the authorized purposes of the Project. 

B. The Government. in consultation with the Non-FedCIII Sponsors, IIIaIl determine the 
improvements required on lands, easem.eota, and rights-of-way to aJIble the proper diapoAl of 
dredscd or excavated. material associated with the COIl8truCtion. operation, and maintenance of the 
Project. Sudl improwm.enta may include, but are not tIeCeIlari1y limited to, _nina dikes, 
wutcwein, bulkhead, embanIcmeata, moaitorina ft!raturet. stilling basias, aDd de-WItcring pumpI 
and pipes. Tho Oovemment in a timely manner .... provide the Noa-Pederal Spoll8Ol'S with 
gmenl written descriptions of IUCh improverawIU in clctai1 suffjQad; to enable the Non-Federal 
Spouors to fiili1Il their obliptioa. UIId« this parI8I'IPb, aad IhaIl provide the Non-Fedtnl 
SpoDIOlI wilh a writtaa notice to proceed with consuuction of such imprcmmatta. The 
Government, in that general writtal deacription, shall deIifteate wbich of the required 
improvemelltllR uaoci.ed with the NED PlaD aDd thole wbicb. are auoci.at.ed with the Project 
but not with the NED PIau. Prior to the end of the period of COIlIt'rUction, the Non-Federal 
Sponaors shill provide all impro'w!maItIut fbrth in such descriptioaL Furthermore, prior to 
issuance of the ddtadon for each Govemmeot OODStlUCtiOD <:onaract, the Non-Pedenl Sponaors 
sha1I pn:pare plans and speciflcatioDl for an improwmems the Govemmeot.d&termina to be 
required for the proper diJpoeal of dredged or excavated material UDder that coatract, submit such 
plans and speci:flcati.0DI to the ao"ellillleGt fbi' approval, aDd provide u:h improvements in 
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accordance with the approved plans and specifications. 

C. The Govenunent, after consultation with the Non-Federal Sponsors, shall determine 
the relocations necessary for the construction, operation, and maintenance of the Proiect. 
incluciing triose necessary to enable the removal oCborrow materials and the proper disposal of 
dredged or excavated material. The Government in a timely manner shall provide the Non
Federal Sponsors with general written desaiprions, inciudmg maps as appropriate, of such 
relocations in detail sufficient to enable the Non-Federal Sponsors to fulfill their obligations under 
this paragraph. and shall provide the Non-Federal Sponsors with a written notice to proceed with 
such relocations. The Government in that general written description sball delineate which of the 
necessary relocations are necessary for the NED Plan and whk:h are necessary for the Project but 
not for the NED Plan. Prior to the end of the period of construction, the Non-Federal Sponsors 
shall perform or ensure the perfOl1D8DCe of all relocations u set forth in such descriptions. 
Furthermore, prior to issuance of the solicitation for each Government construction contract, the 
Non-Federal Sponsors sba1l prepare or ensure the preparation of plans and specifications for, and 
penorm or ensure the performance ot: all relocations the Government determines to be necessary 
for that contract. 

D. The Non-Pederal Sponsors in a timely manner sbaII provide the Government with such 
documaltS as are sufficient to enable the Government to determine the value of any contribution 
provided pursuant to paragraphs A, B., or C. of this Article. Upon receipt of such doa.unenta the 
Government, in accordance with Article IV of this Agreement and in a timely manner, shall 
determine the value of such contribution, include such value in total project costs and delineate 
and allocate such coati to tho NED Plan that are attributable to the NED Plan. The Government 
shaD afford credit for sucb value toward the Non-Federal Sponsors" share of total NFl) costs and 
incrcmmta1 COlli. 

E. The Non-Federal SpoDSOl'I sbaIl comply with the applicable provisions oftbe UDiConn 
Relocation Assistance and Real Property AcquilitioD Policies Act of 1970, Public Law 91-646, u 
amended by Title IV oftbe SlJr.&ce Transportatioll 8l1d Unitbrm Relocation Assistance Ad of 
1987 (Public Law l00-I7), and the Unibm R.epIationa eontaiDed in 49 C.F.R. Part 24, in 
acquirina lands, ~ and rigbts-of-way required for the construction, operation. and 
maintenance of the Projec:&, including those ~ for reloc;.atioaa, borrow ~ and 
dredpd or excavated material dispoaI, IDd abaU intbrm aU Ufected perIODS of applk:able 
bencftts, poIides, iDd promJmet in connec:tion with said Act. 

ARTICLE IV· CREDIT POR VALVE OF LANDS, RELOCATIONS, AND DISPOSAL 
AllUS 
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for the value of the lands, easements, ri,8btS-Of-way, an4 suitable bolTOW and dredged or 
excavated material disposal area that the Non-Pederal Sponsors must provide pursuant to Article 
ill of this Agreement fOr the NED Plan, and for the value of the relocations that the Non-Federal 
Sponsors nUlst perform or for which they must ensure performance pursuant to Article ill oflhis 
Agreement for the 'NED PJan. However, the Non-Federal Sponsors shall not receive credit for 
the value of any lands, easements, rights-or-way, relocations, Or borrow and dredged or excavated 
material disposal areas that have been provided previously as an item of cooperation for another 
Federal project, The Non-FecIenU. Sponson also abaU not receive credit for the value oflands, 
easements, rights-of-way, relocations, or borrow and dredged Or excavated material disposal 
areas to the extent that such items are provided using Federal funds unless the Federal granting 
agency verifies in writing that such credit is ex.pres!d:y authorized by statute. 

B. For the purposea of affording credit toward the Non-Pederal Sponson' share of NED 
costs and inclusion in total NED costs and total project costs, the value orlanda, easementJ. and 
rights-of-way nccasary for the NED Plan, indudina those necessary tor ~ borrow 
rnattriab. and dredged or excavated.material dispo8al. sbal1 be the fair market value of sud1 real 
property int.ereIIta, plus certain incidental costs of acquirina those interests, as detennined in 
KCOfdance with the provisioll$ of this paragraph. In additiOf\ for the sole purpose of inclusion in 
total projOCl: costs, the value oflandl, easements, and rights-of-way necesSlly for the Project but 
not fot th6 NED Plan. including those necessuy for relocatiOl1l, bom>w materials, and dredged or' 
excavated material dispoaI, shall be the fair marbt value of such real property intcnsta, plus 
certain incidental 008tI of acquiring those inten::sts, u determined ill accordance with the 
provisions ofthia paraaraph. 

1. Date gfY'eJnetiQD. The fair mart. value oflanda, easements, or rights-of-way 
owned by the Noa-lederal SpoDIOl'I on till effective date of this .Aarccment,sbaIl be the fiIir 
market value of sudl real property mt.ests as of the date the Non-FedaJ Spcmaors provide the I 

Government lVitb. aut:horizItion far entry tIaa-eto. However. for lands, eaementI, or rights-of. 
way owned by the Noa-Pcdenl Sponsors 011 the 6ctHe date of this Ap:anent that are required 
for the c:oustruction oldie SectioG 215 Work, fiirmarkct value sbaU be the value of such real 
propaty interests as of the date the Noa-Federai SpoJIIOI'I award the fint CODItIUCtion contract 
for the Section 21S Work, or, iftba Noa-Fedenl SpoDIOtI paform. the construetioD with their 
own labor. the date that tbe Noa.-Feda'al SponIOI'I begin c.onstructioD ottbe Section 115 Work.. 
The fair marbt value oflanda, IUIIIIeDta, or riptHf-way 8CXluiNd by the NOD-Federal Sponsors 
after the dfective'date ofdda Asreemcnt sbaI1 be tho fair tnIrlcet value of such real property 
interests at the time the interestIare acquired. 

2. Qeml V.bzetim Proqdug. Except u provided in paraaraPh B.3. oftbia 
Article, the ,. DIIlkC 'VIIue ofllDdl, euemeDtI, or riaID-of-way sba1l be detemaiDecl in 
accordanco with paraanph B.2 ... oftbis Article" WIlea tber'eda' a di5nnt amouat is 
determined to reprelellt fair market value in ~ with parastaph B.2.b. oftbis Article. 

TOTH.. P. i6 
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a. The Non-Federal Sponsors shall obtain, fbr each real property interest. 
an appraisal that is prepared by a qualified appraiser who is acceptable to the Non-Federal 
Sponsors and the Govmunent. ~ appraisal ~ be prepared in ac:x;on:lance with the applicable 
rules of just compensation, as specified by the Government. The &it market value shaJ1 be the 
amount set forth in the Non-Federal Sponsors' appraisal, if such appraisal is approved by the 
Government. In the event the Government does not approve the Non-Pederal Sponsors' 
appraisal, the Non-Federal Sponsors may obtain a second appraisal, and the fair market vahle shall 
be the amount set forth in the Non-Fecleral Sponsors' second appraisal, if'such appraisal is 
approved by the GovernJMnt. In the event the Oovem.ment does not approve the Non-Federal 
Sponsors' second appraisal, or the Non-Federal Sponsors choose not to obtain a second 
appraisal, the Government shaJ1 obtain an appraisal, and the :tmr market va1uc shall be the amount 
set forth in the Government', appraisal, ifsudl appraisal is approved by the Non-Federal 
Sponsors. In the event the Non-Federal Sponsors do not approve the Government'. appraisal. 
the Government, after consultation with the Non-Fcdetal Sponsors. sbaIl consider the 
Government's and the Non-Federal Spomon' .appraisals and detamino an amount baaed thereon, 
which shall be deemed to be the fair market value. 

b. Where t.he amount paid or proposed to be paid by the Non-Federal 
Sponsors for the real property interctt exceeds 1:b.e amount determined pursuant to paragraph 
B.l.L of this Artid.e, the Government, at the request of tile Non-Federal Sponson, shall consider 
all f'actors Rlevant to deta:mining flair market value and, in its sole discretion, after consultation 
with the Non-Pederal Sponaors. may approve in writing an amount pater than the amount 
determined punu.ant to paragraph B.2.&. ortis Article, but not to oxceed the amount actually 
paid or proposed to be paid. If the Government approves such an amount, the ftdr market value 
shall be the lesaer of the approved amount or the amount paid by the Non-Fec:Ieral Sponson. but . 
no less thaD the amoWlt determined purauaat to parqraphB.2.L oftbia Artide. 

3. Smil_ Dgmajp Yuwjgn ProoocIurc. For laude, """'1, or ziabta-of-way 
. acquired by eminaJt domain proc:eedinp iDatitutIcl der tho efIIcdve date oftbia Agreemeat, the 

Non-Fedcn1 Sponsors sbIll, prior to Dtitud ..... proceedinp, submit to the Govemment 
notUIcatiQn in writing oftbcir inkmt to institute such proceedinp and IZl appraisal of tile specific 
real propeIty I.ntc:rests to be acquired in suda proccedinp. The 00\Iemmem: sball have 60 days 
after receipt of tueh a notice Ulcl appraical within which to review the appraisal, if not previously 
IppfCMd by the Government ill writin& 

a. If the Govemmtm pmiowiy has,approved the appraisal in writing, or if 
the GovtI'DIDC provides writterl approval of; or takes no adiOD on, the appraisal witbin such 60-
day ptdocl. the Ncxl-Fedenl SpoDSOI'I shill Ule the amount set ibrth in aach appraisal u the 
estimate ofjuJt COIIIpIIUIItion fbr tb8 purpose ofilur&itutina the emjDIIJI: domain prooecdins. 

b. Iftbe GovemmeDt provides wriuoI1 disapproval oftb.e appniaaJ, 
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including the reasons for disapproval, within 8UCh 6O-day peri~ the Government and the Non
Federal Sponsors aba.Il consult in good fi.ith to promptly resolve the issues or areas of 
disagreement that ate identified in the Government· s written disapproval. It: after such good faith 
consultation. the Government and the Non-Federal Sponsors agree as to an appropriate amount, 
then the Non-Federal Sponson shall use that amount as the estimate of just compensation for the 

. purpose of instituting the eminent domain proceeding. I( after such good faith consultation., the 
Govenu:nent and the Non~Federal Sponsors cannot agree as to an appropriate amount. then the 
Non-Federal Sponsors may use the amount set fonh in their appraisal u the estimate of just 
compensation for the purpose of instituting the 0Il1inent domain proceeding. 

c. Por lands, easements, or rights-of-way acquired by erninMt domain 
proceedings instituted in acc:orda:nce"With sub-paragraph B.3. of this Article, fair market value 
shall be either the amount of the court award for the real property interests taken, to the cttent 
the Government determined such interestJ are required for the coDStruction. operation, and 
maintenance of the Project, or the amount of any stipdated settlement or portion thereot that the 
Government approves in writing. 

4. IncldmtaI Coa. For lands, ~ or rlahts-of'-way acquired by the Non
Federal Sponsors within a tlve--year period p~g the eft"ective date of this Agreement, or at 
any time after the effective date of this Agnemeat, the value of the iDtmest shall include the 
doa.unemed incidental COD of aequiring the interest, IS determined by the Government. subject 
to an audit in aa:ordance with Article XC. oftbia.Apeemem: to determine reuoaabIeneu, 
allocability. and aIlowability of costL Such inciden.tal costI sbaII incIud.e. but not neeessarily be 
limited to, closiDs and title costa, appraisal costs, survey costs, attorney's fees., plat maps. and 
mapping COItI, as well as the ac::tua1 amounts expmded tbr payment of any Public Law 91-646 
relocation assistance benefits provided in a.ccordanc:e with Article DLB. oftJds Agreement. 

C. Por the purposes ofaftbrcting credit toward the Non-Fcderal SPOD8Orlt share of total 
NED costs aJJd iac1nliOll in total NED coati and total project COItI. the Government sbaI1 
detsmia.e. after coa.dJ:a&ioa widl the Nca-Pederal SpoDIOI'I, the value or relocItiona nec:essary 
tbr the NED PIau in accordenCie with the pIO'Yisiou oftbia paragraph. lia additioa, for the sole 
purpoae otioduakm in total projoQ eoats, the Gcmmmeat Jha11 determine, a1ler CO!J9'ltadon with 
the Non-Federal Sponsors, the vu. ofrelocationl necessary tbr the Project but DOt for the NED 
Plan. in at.eo.rdIIIce with the proviaioas of·this pansnpb.. 

1. For a rtikM:ItioI1 other than a highway, the value abIIl be Oldy tba& portion of . 
relocatioa COIiI 111M the GovmImmt 4etermirIeI ia neceaary to provide a flmctiouaUy equivalent 
fac:iIity, redlIcecl by deprociati_ u applirale, aDd by the ... value or any remcMld items. 

2. For a ra1ocatioa ofa bighway, the value sIIaI1 be only that portion ofreloadioll 
costs that would be n.ecelary to accomplish the rc10eati0n in acc:ordImce with the deIip studard 
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that the State of Illinois would apply under similar conditions of geography and traffic load. 
reduced by the salvage value of any removed items. 

3. l.eloeation costs shall iDclud~ but not necessarily be limited to, actual costs of 
performing the relocation; planning, enp.eering and design costs; supervision and administration 
costs; and documented incidental costs associated with peri011l1a.nCe of the relocation, but shall 
not include any costs due to bettennentst as determined by the Government, nor any additional 
cost of using new material when suitable used material is available. Relocation costs shall be 
subject to an audit in accordam;e with Article x.C. olibis Agreemeut to determine 
reasonableness, allocability. and aJIowability of costs. 

D. Por the purposes of aft'ording credit toward the Non-Federal SpoDlOtS' shan: of total 
NED costa and inclusion in total NED colts and total project COtta, the value oftbe 
improvements made to lands, euementI, and righu-of-way for the proper dispo$al of dredged or 
excavated material associated with the NED Plan, sbaII be the COltS of the improvements, as 
determined by the Government, subject to III audit in ~ with Artide X.C. oftbis 
Asreement to detamine reasonableness, aI1oeabllity, aDd aJIowabiJity of costs. In addition, for the 
sole purpose of inclusion in Ultal projea costs. the valuo olimprovements made to lands, 
easements, and rights-of-way for the proper disposal of dredged or excavated material asaoQated 
with the Project but not for the NED Plan, sball be the coltS of the improvemeats, as determined 
by the Government, subject to an audit in IQX)rdance with Article XC. oftbis Agreement to 
determine reasonableness, allocability, and aBowabiIity of COltS, Such costa sba1l include, but not 
neccsaariJy be limited to~ actual costs of providina the improvements; pllDDin& C':fJ8Ineering and 
design costs; supervision and administration costa; and doc:umented incidental costs associated 
with providing the improvemema, but &baD not iDdud.e any costa due to betterments, as 
detellnined by the GoYernment. 

ARUCLE V • PB.OBCT COOBDINATlON'I'L\M 

A. To provide fbi' c:o""'''' cft'ecttve C(JfIIIDUIric:atiOilt the No.P«*al Sponson aad 
tbe Govanment,. DOt later 1haIl30 days after the ei&ctive elite ortis.Apaneut. shill appoint 
named aenior ~ to a Project CoordiDatioD. Tam.. Tbereafter, the Project 
Coordination Team shall meet RauJIrly uzd the ad or the periocl of CODStructioo. The Project 
Coordination T.aa IIhaJI ...... oversee the Project ill acco.rdaDce willa die proviaioJII of'this 
Article mel the PartnRIg Chart«. In the IYaIt of a contlict betwecm the Partnering Charter and 
this ~ tbia A&reenwJt sbaI1 control Tbr: Govemmea.t'. Project MIDager ad a 
counterpIrt ""'lOd by the Non-Fcd.cnI SponIOrIlhaD co-cb.air the Project Coordination Team. 
MImben oftbe Project Coordinatioa T.m sbaIl ilIdude but not be timited to the Project 
Manager, Chief ofDesip Brmch. Chief' ofHydnulica and HydroiOlY Braacb. Chief of 
COnstructiOD Bnmch, Construction Inapector, I.eIource Malaement AccountaDt, and • 
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Contracting Ofticet representative from the Government and the City' 8 Project Manager. Park 
District's Project Managor, City's Engineering R.epresentatiw, and Park District's Engineering 
Representative from the Non-Federal Sponsors. 

B. The Government's Project Manager and the Non-Federal Sponsors' counterpart shaH 
keep the Project Coordination Team informed of the progress of construction and of spcant 
pending issues and actions., and sball seek: the views oCthe Project Coordination Team on matters 
that the Project Coordination Team generally oversees. 

C. Until the end of the period of construction, the Project Coordination Team shall 
generaIly oversee the Project., including issues related to desian; plans and specifications; 
scheduling; real property and relocation requiJ'ements; real property ac:quiaition; coDtnl.ct awards 
and modifications; construction of the Section 21S Work; contract costs; the Govemmcnt's cost 
projections; t1nal inspection of tho entire Project or ftmctional portions of the Project; preparation 
of the proposed OMItR&R. Manual; anticipated requirements and needed capabilities for 
perfol1lllDCe of operation. maintenance, repair. replaa!meat, and rehabilitation of the Project; and 
other related matters. This oVersight shaD be consiatent with a project managemt'ltt plan 
developed by the Government after consultation with the Non-Federal Sponson in accordance 
with ER. '·7 .1(FJ.) aad EB.. 5-1.11. 

D. The Project Coordination Team may make A<lOII1II1.eIId that it deems warranted 
to the District Eftaineor on mattet8 tlIat the Project CoordiDItion Team. po.cnUy oversees wbid1 
relate to the portions of the Proja to be CODBtnKited by the Oovcmra.eat, iaeludiDg suggestions 
to avoid potential sources of dispute. Tbe Govemmaat in good &ith shall coasider the 
reeommendations of the Project CoordinadoD TMDL The Governmeut, havina the lepl authority 
and responsibility fOr construcdon ofa Projc:ec, except tor tho Section 215 Work, baa the 
discretion to accept, reject. or modifY the Project CoordiDatiOll Tam's recommendations. 
However, the Government's exerci .. ofthia diseteiionsbaU be subject to parasrapha G. and. H. of 
this Article. 

E. The Pro.i«* CoorcIiDIdon Team may make tICOJIJIIleIlda that it deemI warranted 
to tho Non-Pedal Sponson on matters tbIt the Project CocmfinItion Team pocraIly oversees 
which relate to the pordoDl of tho Project to be CODIWCted by die Naa-Fedcnl Sponsors, 
includina sug:stioDS to avoid potentia1aources of diIpute. The Non-Fedenl SponlOl'S in good 
faith shall coa .... tbe recnt1n1wudadODI atthe Project Coordination Team.. The N .. Fe&nl 
Spomors, haviDa the Icpl authority and reeponsibiJity tbr con.trucdon of the Section 21 S Work, 
bu the diaa etioa to accept. reject, or modifY the Project Coordination Tam's recommmdation •. 
However, the NOD-Federal Spoason' 8XII'dIe of this discretion shall be aubject to paragraphs G. 
and H. oftbia Artide. N~ any other proviIi.oR oftbia A.ateaaaat. tile Non-federal 
Spoaaor may not reject or modify the Project Coordination Tam's recomllaewtatkms when the 
purpose of such rec.oq InMlftdatiOill is to easure tha. the Project compJiel with Pederal, State, or 

I 
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loca11aws and regulations.. 

F. The costs of participation in the Project Coordination T cam sball be included in total 
project costs and cost shared in accordance with the provisions of this Agreement. The 
Government shall also delineate which of these costs are attnootable to the NED Plan and allocate 
these costs to total NED costs. 

G. If a dispute arises which cannot be resolved by the Project Coordination Team and 
further negotiation is considered by the Team members to be tbtile, the Government's Project 
Manager and counterpart for the Non Federal Sponsors may elect to report the dispute in writing 
to the Di.strict Engineer and the CUy's Project M'aDager and Park District's Project Manager. 
Within 1 S days of receipt of notice of such a dispute, the District Engineer and the CitY 5 Project 
Manaaer and Part District's Projca Manager~ or their duly appointed representatives shall meet 
in person or by teleconference and negotiate in good faith to resolve the dispute. If the District 
Engineer and the City's Project Manager and Park District's Project Manaaer. or their duly 
appointed repraentati~ are unable to resolve the dispute, they may dcct to report the dispute 
in writing to the U.S. Army F.IIgiDCa' for tbe Great Lakes and Ohio River Division (hereinafter the 
"Division Enginee(j and the CrtYs Commissioner lor the Department of Environment and Park 
District's Oenenl Superintendent. Within 1 S days of ~pt of notice of such a dispute, the 
Division Engineer and the City's Commisaionw for the 0epart.meDt of BnvirOlllMIlt and Park. 
Distria's General SuperiDtllJdent. or their duly appointed repn:sentatives sbaJ1 maet in person or 
by teleconference and negotiate in good firith to reeo1w the diIpute. If the Division Rosine« and 
the City' J Commissioner tOr the Department ofEnvironmem and Park Distric:it's General 
Superintendent, or their duly appointed represEatives, are unabIa to resolve the dispute, they 
may elect to report the dispute in writing to the Director of Civil Worb and the City'. Mayor. 
Within 1~ days of receipt of notice oftbc dispute, the Dinctor ofCivi Worb and the cays 
MaYQf, or their duly appointed repreaeotativea sbalI meet ift p«IOD or by telecoDferen.ce and. 
negotiate in good &lth to reIIOive the dispute. 

K If the montbly pIOSI'8II reports, moatbly tiau.ciaI reportS, 1'8View comments, or any 
other writtea noD RQ.Uirecl by ddt ~ an DOt RCeive4 by each party in • timely manner. 
the GovCI'DJDAD'S Project MI ... &« and couoterpIrt for the Non Fedenl Sponsora may elect to 
report the tact of compIiaDCC in wridn& to tile DIstrict &gineer and. the City's Project Manager 
and Pule District's Project MaMpr. Wdbin 1 S days ofreceipt of DOtice of such a 1adt of . 
compliIDce, tJao Distrb Enah'-" IIld the aty'l Project MilDapr aDd Park District'. Project 
Manapr, or their duly appoiatCId repreMDtativea IhlllIIleIt in perIOD or by teleconference and 
negotiate in goocl8lidt to reIOlve the lack of compliance. Iftbe District Engineer and the City'. 
Project Manaaer IDCl PIIk District's Project Manager, or their duly appointed ~ are 
unab.Ie to resolve the lad&: of compIianoD, dIoy may elect to report the .... of <iOIDpJiaDce in 
writins to the DMtioIl Engineer aDd the City's Commisaions' tbr the Department of 
EnvirolU!lellt and Park: District'. General So,. intendent Within 1 S daya of Leceipt of notice of 
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such a lack of compliance, the Division Engineer aud the City's Commi.one!' for the Department 
of Environment and Parle Diatrict's General Superintendent. or their duly appointed 
repretentati.va sball meet in person or by te1econfereDce and negotiate in good faith to resolve the 
lack of compliance. If the Division Engineer and the City's Commissioner for the Department of 
Environment and Park. District's General Superintendent. or their duly appointed representatives., 
are unable to resolve the lack of compliance, they may elect to report the dispute in writing to the 

. Director of Civil Works and the City's Mayor. Within 30 days of receipt of notice of the lack of 
compllana:, the Director of Civil Works and. the City's Mayor, or their duly appointed 
representatives shaD meet in person or by teleconference and negotiate in good faith to resolve the 
Iaclc: of compliance. 

AR.TIa..E VI .. METHOD 0' PAYMENT 

A. The Governmau shall maintain cu.rrent recorda of contributions provided by the 
parties and current projections of total project eosts, total NED costs, ilD'ane:ntai COltS, and 
costs due to bettennents. By the 15th of each and every moadt fbIlowina the dfective date afthis 
Ae;reement, the Oovem:ment shall provide the Non-Federal Sponsors with a written report setting 
forth aU contributions provided to date and the current projections of total project costs; total 
NED costs; incnmeDtaI coats; total eosts due to betterments; a breakdovm of each of the 
aforememioned costa into cateaorics including but not limjted to PBD. E'AD during construaion, 
actual constt'1JCti.on, construction II'IIDI(IeIIleD Federal ovenight ofScction 21S Wort., and 
Government overhead; of the maximum amount of total project costs determined in accordance 
with Article XIX of this ~ of the components of total project COlIS; of each PartYs 
share of total project coati; of tile No.rcdcnl Sponson' total cub. contributioDs required in 
accordance with Articles n.C., n.B., H.F., and lIB. alibis Agreement; oftbo non-Federal 
proportionate aharc; of the credit aiforded the Non-Federal SpoIllOl'S in accordance with Articles I 

11.0. and n.P., and of tile funds the GovcrnmcIIlt projects to be required 1iom the Non-Federal 
Sponsors for the upcomiDa fiscal year by quarten. By the 15th of eId1 and fIY«Y month 
followiDs the effective date of this ~ tile NOll-redel'll Sponaott shall provide the 
GovOluneDt with a written report settms forth estimated aad actual (to date) bett«mmt costs; 
the total projeQ eo. estimates for" tbe work performed by the Noa-PcderaI SpoIIIOrI by segment; 
a breakdown of ett.h oftbe aforementioned. c:;ost$ ink) categorl.ea iDclndina but not Umited. to 
engineaiq and desian COllI, COIlI&IUodon ~ cost8,. prognm. and project manapneni 
costs. and arty IdditionaI COlD that tall into other cateSOriee DOt identified bereiD; ad. projectioDs 
(for the eurrtIlt montb through the end of the current momb) otftnancial obJiptiOnt. conttaetor 
at.Cn181, aDd expenditnrca ofwodc performed by the Non-Pcdcn1 SpoDIOrS. On the effective 
date ofthil AaneaaeoI. total project co .. are projected to be 521,160,300, total NED coetaare 
projected to be 112,681,500 and iDcreawuJ COlts ... pro,jcctecl to be 58,472,800. The Non
Federal SpontOl'I· cull CODtributions requited und« Article llE. of this Apement fix' total NED 
costs are projected to be $4,440,600. contributiou requind un.det .Article II.F. fOr incremmta1 
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costs are projected to be $8,472,800, and total Non-Federal Sponson' contnOutions are projected 
to be 512,913,400. The amount ofcredit for the Section 215 Work to be a1forded against the 
Non-Federal SPODSOrs' required contribution towaniJ total project costs in accordance with 
Article n.G. of this Agreement is projected. to be $5,000,000. Such amounts are estimates subject 
to adjustment by the Government and are not to be construed as the total financial responsibilities 
of the Government and the Non-Federal Sponsors. 

B. The Park District, to the extem not prohibited by Illinois law, and the City 88 Non
Federal Sponsors shall provide the cash contnbution required under Articles ll.E. and llF. oftrus 
Agreement in accordance with the ptovisions of this parqraplt 

1. Not less than 30 calendar days prior to the scheduled date for issuance of the 
solicitation for the first construction contrac.;t by the Govemment, the Govenunent shaD. notifY the 
Non-Federal Sponsors in writing of such sdleduled date and the flmds the Govemmem 
determines, after oftietti:na for rcirnburst.mentsfreduWons d'ordod for Seetion 21S Work in 
accordance with Article nG. of this AgnJemertt, to be required iom the Non-Federal Sponsors to 
meet the non-Feden! proportionate sbare of projected 1inaodal obJiptions fbr construction 
through the firat quarter, including the non.Federai proportionate share 01 fiDaDciaI obligations for 
eon.structiOft incurred prior to the COI'IIII'lIIlCe of the period of COIIItJUction and an amount of 
projected ftnancla1 obliptiona necessary for a ~ fund to f'aciilitate ongoing Government 
construction through the &st 1ieca1 quarter of coast:nICtiorL Not tater than such scheduled date, 
the Non-Federal Sponsors shall verify to the satisfacdon of the Government that the Non-Federal 
Sponsors have deposited the required fimdI in ID eICI'OW or other account acceptable to the 
Government, with. interest tA:a'UiDa to the Non-Federal SpoDIOII. Por the remaining quarterS of 
the first fiscal year of constructioD. the Government. after oftiettina for 
~reductions afforded fOr Section 215 Work in acccmIaDce with Article aG. of this 
Apeement, shaD notify the Non·Federal SpoDIOI'J in writiD& no later than 60 calendar days prior 
to the bePmiDi of that fiacal year quarter and the S1IbIequentiiscal year quartm. of the Wilds the 
Government determines to be required tom the Noa-Pedenl Spoasors to meet tba non-Federal 
proportionate share of projected :financial obIiptioD81br CODIt:tuetion and the cont:inptcy 1bnd 
for that quaner of the 8scaJ year. No.1ler than 30 caleDdar days prior to the begirming oftbat 
quarter, the Non-Feden1 Spo.naon sbaII make abe ftdl UDOUDt oftbie required fbnda for that 
quarter available to the aov.mn.t throuah the fbMna mechanism. specified in Article VIB.l. 
of this Agrwmaat. 

2. Por the second ad IUbIequeDt fiscal years of CODStn1Ctioa, the Gowrmnmt. after 
otIiettiDa for ~ttlreductioas afforded fbr Section 2JS Work in accordance with 
Artidc D.O. ofthit ApDeat, sball noatY the Non-Pcdcnl Spoason in wri.tiD& no later tbIIl60 
calcadar days prior to the begjrni"l oftbat fiIad,. quarter and abe subleqU8llt 8sad year 
quartwl, of the Amds the GoWOlDlllt cfaamineI to be required &om the Non-Pederai Sponsora 
to meet the non-Pederal proportioDatc share of projected tinmcial obIiptioDJ for construction. 
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and the ~ fund for that quarter of the fiscal year. No later than 30 calender days prior 
to the beginning of that quarter, the Non-Federal Sponsors shall make the fidI amount of the 
required funds for that quarter available to the Government through the funding mccbanism 
specified in Article VI.B.1. oftbis Aareement. 

3. The Government shall draw ftom the funds provided by the Non-Federal SponsoI'$ in 
accordance with paragraphs B.1. and B.2. of this Artide such sums as the Government deems 
necessary to cover; (a) the non-Federal proportionate share offinancial obligations for 
construction incurred prior to the commencement of the period of construction; and (b) the non
Federal proportionate share of financial obligations for construction as they arc incurred during 
the period of construction. 

4. If at any time durina the paiod of conscruction the GoveIiUIiMt. after offlettin& for 
reimbursements/reductions aftbrded for Section 215 Work in accordance with Article n. O. of this 
Agreement, determines that addit:ior.t f\mds wiD be needed liom the NOIJ.-Fecien1 Spomon to 
cover the non·Podc:nl proportionate share of projected financial obU_ODS b con.stmction for 
the cummt &cal year quarter, the Gmremment aba11 notifY the Non..fed.craI SpoIlSOl'I in 'Wri.tina 
of the additional fimds required topther with an expJanatiOll of why additional fimds are required, 
and the Non-Federal Sponsors, no later than 30 caJendar days &om receipt of such netia; shall 
make the additiooal required. funds available throu&h the pa)1Dl.W mechanism specified in Article 
VIB.l. of this AgreemeDt. 

C. In advance of tile GovermDlllt incurriJJg any fiDlncill obliption aasociIted with 
additional wort UDder Article n.C. or ILH. oftbia AgreemIIIt, the Non-Federal Sponsors shaD 
verify to the saDafiction ofthc Government that the Non-Federal SpoDSOfI have deposited the 
requ1re4 fUnds in an escrow or other ICCO\II1t aec:cptlb1c to tho ~ with interest 
aa;ruin& to tho Non-Federal Sponsors.. The Government sbaIl draw fi'om the fimds provided by 
the Non-Federal Sponsors such sums as the Gowmmeat d_ necessary to c:over the 
GovCl'DDlClJ1' 8 fuurndal obliptiooa for auch addirioaaJ work as they an incumcI. In tho event tho 
Government ddamiDcs that the Non-PocJeral Sponson DIl8t provide additional fimda to meet 
tIuit cull contribution. the 00vernmeRt &flaD notifY die Non-PederIl Sponaon in writing of the 
additio.oa1 funds required toactb« with III explanatioft at why additioaal ftmds Ire required. 
Wttbin 30 caleadar daya thaatte:r, the Noo-Federal Sponsors IbaII verilY to the amsfeedoa of the 
Government that the NOD-Federal Sponsors have deposited the required t\mds in an eaow or 
other account aa:epcable to the Govwnment, with im.-.at acuuina to the Non-Pederal Spoasors. 

D. Each quIItS', tile Non-Fed.enl Sponsors shall be endtted to reduce the cub 
comributioaa nquincl under Arddc VLB. oftbi. Aaroement by IIlI1DDUD.t equal to the 
~0Il fur the Section. 215 Wolk u cala.t1ated putIUIDt to tbe qum.ly audit 
provisiona in tNI J)IIIItIPb. WtthiD MeeD. wodciDa days after the cod of eIch quaner. rhe 
Govemment, using information received &om the N-.Federal SpantOn in accordmce with 
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paragraph A of this Article, shall <a) conduct an accounting of all costa incurred by the Non
Federal Sponsors with respect to the Section 215 Work completed by the Non-Fedcnal Sponsors 
in that quarter, and (b) complete an interim audit satisfying the conditions of 
reimbursement/reduction set forth in Anic1e ll.P. of this Agreement fur the pwposcs of 
determinina the amount of the rambursernentlreduction to be afforded the Non-Federal Sponsors 
for the Section 215 Work for that quarter. I( 1$ a result of the quarterly accounting and audit in 
(a) and (b) above, the Non-Fedenl Sponsors have incurred costs for the Section 21S Work that 
render- its total contributions to the Project as of the date of the accounting greater than the Non
Federal share of total project costs incurred to date, a reimbursement/reduction shall be afforded 
to the Non-Federal Sponsors in the amount of the excas of it, actual expenses for the Section 
215 worlc: OVf!Jtthe Non-Federal share of tow project com inQamd to date, and said 
reimbursement/reduction shall be used to reduce the amount of cuh. contributions provided to the 
Government for the work thal the Government is pafonning fOt' the 31st-through 33rd-Street 
segment of the Project. 

E. After completion ofeach ofth. followiq: (a) c:oastruction ofeach segmeat;. (b) the 
period of construction, or termination of this Aareeme:nt. and upon resolution of all relevant 
claims and. ~ the GoverumeIlt shall coDduet a fiual accounting of an costa auociated with 
each segment and furnish the Non-Federal Spooson with the raulta of that accounting. The 
accounting shall determine segment costs, NED COtCI, ~ COItI. each pa.rty'l 
CODtribution provided thereto (induding any reimbutsementslr afforded to the Non .. 
Federal SPODlOtS)t and each party' I required ..... thereof associated with that segment of the 
Project. The acc:ou.minI also sNIl determine COBtB due to betterments IDd the Non-Pederal 
Sponsors' cash contribution provided pursuant to Article B.C. olthis A&reement 

1. In the event the aCCOllntins shows dud the total eontributiaIl (including any 
r~ona atIbrded to tbcNon-Fadcnl Spcmaon) pel' aqaDCnt provided by tho 
Non-Federal Sponsol"l il1eu than thIir required.1hare of required NED alItI and iDcrementa1 
cosU for the appropriate ~ piuI cotta clue to any bettermeatt provided in accordanee with 
Article D.C. of this ApJemeat, the Noa-Fcdcral SpoaIOl'I ahaD, no later than 90 ea1cadar days 
da'receipt ofwritten ~ make. cub paymalt to the ~ ofwbatevec sum is 
required to meet the Noo-Fodcnl SpoatOl'I' required sbare afNED costs and incremaral costa, 
plua costa due to lIlY b.ttcrmeou proWiecI in accardaace with Article n.C. oftbis ~ fur 
the appropriate ........... 

. 2. fa the CYeDt the fiDaI accouatiDs IboWI that the totll ~ (includins 
any • a8brded to tile Non-Pedeta1 Sponaors) per I8pWlt provided by 
the Non-Fedenl Spomon eaceeeda their required shere of total NED COSI:IIDd iDcrementa1 costs 
for the appropriate ..",. plus COltS due to IDJ bettermeats provided in accardaace with 
Artide D.C. oftbis J\gIMNIJI for the II.JPIOI)rlIte ....."., tho OovUumerdt IbaJI, subject to tho 
avaiJ,bj1ity offimds. rdmd the exc::as to the Non-Pedfnl Sponsora DO Iat .. tbm 90 calendar days 
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after the final accounting i, complete. In the event existing funds are not available to refund the 
excess to the Non-Feda:al Sponsors, the Government sbaII seek such appropriations II are 
necessary to make the refbnd. If so deaircd. by the Non-Federal Sponsors, the Government shall 
not refund the excess to the Non-Pedual SponsoR but instead apply the value of the excess 
toward subsequent required contributiODS oCtt. Non-Federal Sponsors, so lona as the Non
Federal SpOllJOnI provides written notice oiits desire to the Government no later than 30 calendar 
days after completion of the final accounting for the segment. 

ARTICLE VB - DISPIJTE RESOLUTION 

~ a condition precedent to a party brin&ini my suit for breach oithis Agreement, that 
party must first notifY the other party in writins of the nature of the purported breach and see1c: in 
good faith to resolve the dispute throuah nqOtiatiOD. Ifthc panies cannot resolve the dispute 
through nesotiatiOD, they .may agree to a mutually acceptable method of non-binding altemative 
dispute resolution with a quaJitled third party acceptable to both parties. The parties sball each 
pay SO perca1t of any costs for the services provided by such a tbird party as such costs arc 
incurred. The existence of a dispute shall not cxcuao the parties itom performance pursuant to 
thiJ Aafeement. 

ARTICLE vm -OPEUDON, MAINTENANCE, RElAlll, BULACEMENT, 
AND BEBABJUrADON (OMRBlcB) 

A Upon notification ill acoordaneo with Articlo ILD. of this Asreemeat and for 10 Ions 
u the Project remains audlorlzed, the Noa-F .... Spomors shall operate, maintain, repair, 
replace, and rehabilitate the CIlti.re Project or the funcrionaI portion ofth8 Projcet, at no aoat to 
the GovenImeQt, in a manner oompatible with the Project's autharizecl purposeI and ill 
acconlance with applicable fedaal and State laws II pnMded in Article Xl olthia Agreement 
and specific directiona in the OMll&tl. MInuaI and IDY subsequent ameDdmenta thereto. 

B. The Non-Fedft Spouon hereby live the Govemmea.t a riaht to enter. III reallODlhle 
times and in a reIIOIIIbIe JDIIIIW', Upoll PIOplity tbIt die Non.'CIdcnl Spoason own 01' CODtrol 
for acceat to the Project f.br the purpose ofiDlpcclion and. ifnecouary. for the purpose of . 

mpI...H.ft • •• • • • I_..! -a._I.:~ .. L_ 'ft.....,. If eo """""& ~ awnlem,ns. repaa:ma. rep"P"& or &'1 .. ,,-.,&1& ...... u_ .nuject. an 
inspcaion. shows that the Naa.Foderal Spoaors a any reuon are f8iJiD& to .,.tbtm their 
obJiptiou UDder thia ApemaJt, the <km:nImeDt shall send a written notice deecribia& the non
perfotmanee to the Noft-FederI1 Spcmaon. I( att. 30 calendar daJB ftom receipt ofnotice, die 
Non-PcdcnI Sponsors c:ontlnue to tail to perfbrm, or fiIil to di&patly undertake reuonable 
dforta to CUR the dci:iciency. theD the Gov.DIIWIlt abaI1 have the riaht to __ • at RIIODIblc 
times aDd in a I'MIOnabie mIIlD8I', upoIl property that the Non-fcderal Sponsors own or control 
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for access to the Project for the purpose of completin& operating, ma.inta.iniDs. repairin& 
replacin& or rehabi1itatina the Project No completion, operation, maintenance, repair, 
replacemen~ or rehabilitation by the Govanment sha1I operate to relieve the Non-Federal 
Sponsors of responsibility to meet the Non-Federal Sponsorst obligations as set forth in this 
Agreement, or to preclude the Government from pursuing any other remedy at law or equity to 
ensure faithful performance pursuant to this Agreement. 

ARTlCLE]x - SA VI AND HOLD HARMLESS 

The Non-Federal Sponsors sball bold and save the Government free from all damages 
arising from the design, construction, operation, maintenance. repair, replacement. and 
rehabilitation oftha Project and any Project-re1ated betterments, except for dImaaes due to the 
flw1t or negligence of the Government or its conttactol'l. 

ARTICLE X - MAINTENANCE OJ' RECORDS AND AUDIT 

A Not 1ater than 30 calendar days after tho e:IfectM date oftbis ~ the 
Government and the Noo-Fedtnl SpoIlIOn shall develop procedures for bepina books, records, 
doa nNW., and other eviclence pertainina to COltS and expeIIICI incurred pursuant to this 
Agreement. These procedures IhaII ineoIpo ... and apply as appropriate. the standards for 
financial r.nanasement systemS _ forth in the Uniform Administrative lYquirements for Grants 
and Cooperative Agnlements to State and Local Govenunentt at 32 C..fA Scaion 33.20. The 
Govemmcnt and tho Non-Fcdcn1 Sponson shill maintaiD .such boob, n:eords, doauncota, and 
other evidence in ~ with these procedures and for a minimum of three years after the 
period of construction and resolution of aU relevant claims arising there&om. To the extent 
permitted under appUeabio Federal Jaws aI1Cl replatiODl, the Govanmcnt and the Non-Federal 
Sponsors shaD each allow the other to inIpect such boob, documents, records. aad other 
evidence. 

B. Purswmt to 32 C.P.1l Section 33.26, the Non-Fedenl SpoDIOI'I are respoasihle tor 
complyifta with the Siap Audit Act of 1984, 31 U.S.C. SeotioaI7501-75a7. u implemcted by 
08lc:e of~ ad Budpt (OMB) Cira.dIr No. A-l3l aad Deputmeat of'Defease 
DiRctiw 760(). 10. Upoa requeIt of1he Noa-' ..... SpoDIOI'IlDd to the extent permitted under 
applicable Federal laws aDd reauJationI, the Oowmment ahII1 provide to die Non·Federal 
SpoDIOII and indepeadODt auditon lIlY informItion JleCMIItY to ..able an audit of the Non
Federal SpoDIOI'I' acti:Yit.ieI UDder tit Aaroement. The coati of." DOD-Fedalllldits 
performed in KCOrdaDce with tbiI parapph shall be allocated in aeeordaIa with the provisions 
ofOMB CircuJan A-811Dd A-I33.aDd such co ... II are allocated to the Project sbaIl be 
included in total project COltS aDd, II determined by the GovernmeDt. induded in total NED 
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costs, and cost shared in accordance with the provisions oithis Agreement. 

C. In ~ wiIb 31 U.S.C. Section 1$03, the Government may conduct audits in 
addition to any audit that the Non-Feden.I Sponsors are required to conduct under the Single 
Audit Act. Any such c.1overmnent audits shaJ1 be conduc'ted in accordance with Govermnent 
Auditing Standards and the cost principles in OMB Circular No. A .. 87 and other applicable cost 
principles and regulatiou. The costs of Govemment audits performed in accordance with this 
paragraph shall be included in total project costs and, u determined by the Government, included 
in total NED costs, and cost shanKt in accordance with the provisions of this Agreemc:m, 

unCLE XI .. FlDEBAL AND STATE LAWS 

In the ..mae of thIir respective riabta and obligations under this Aareanent. the Non
Federal Sponsors and the CJowmrneat agree to comply with all applicable Federal and State laws 
and regulations. inf.Iudin&. but not limited to, Section 601 of the CMl RiPts Act of 1964, Public 
Law 88-352 (42 U.S.C. 2000d), aDdDepattrneDtofDefimcDinctive 5500.11 issued pursuant 
thereto, u well u Army ReguJations 600-1, entitled "Nondiscrimination on the Basis of Handicap 
in Programs and ActiviUet Asaiatcci or Conducted by the DepartmeIlt of tile ~, and Section 
402 oCtile WatEl:' llesources Development Act of'l986, u amended (33 U.S.C. 701b-12), 
requiring DOD-Federal preparation and implementation offtood plain manaaement plans. 

ARTICLE m -ULAllONSBIP O:r PAllTIES 

A In the exercise of their ~ riPts ad obHgatioQl under this Agreemmt. the 
Oovemment and the NOD-Federal Spomon eadllCl in Ul iDdepeDdeac capacity. aDd no party is to 
be considered. the otBccr, spat, or employee altha othfr. 

B. In the earciIe of .. ri&hb and oblptiou 1JIIdcr this ~ MitNt party shall 
p~ without the COIIIeIlt otthe otIIII' parU.a, lIlY CODirICtOr with. releue chat waiva or 
purports to waive Illy risbtt aucb odIIr PII1Y may bave to .. relief or redreea ... I\Klh 
contractor eit.Mr pursuant to lIlY CIUIe of -=tion tbat such ocber party may have or for vioIa1iQn 
of any law. 

A1l1.1CLE xm· OrrICIALS NOT TO JiENDrr 

No 1I1IIIIIbIr of or delep;o to tho Cooaraa. DOr.my raid,. CQDII!d.oner, sbaII be 
admitted to any ahIre or part of tis A,peemeat. or to lIlY beneIt that may ati.M therdi~ 
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ARnCLI: XIV - TERMINATION OR SUSPENSION 

A. If at any time the Non-Feda-a1 Sponsors Bill to fulfill their obligations und. Article 
II.C., II.E., II.F., n.H't V\ xvntC. or xvm.D. of this Asreemeo:t the Assistant Secretary of 
the Army (Civil Works) shall terminate this Agreement or suspend fbture performance under this 
Agreement unless he determines that continuation ofwodc on the Project is in the interest of the 

. United States or is necessary in order to satisfy agreementS with any other non-Federal interests in 
connection with the Project. 

B. If the Government 13ila to receive annual appropriations in amounts sufficient to meet 
iU share of scheduled Project expenditures for the tben-current or upcomiDg fiacal year, the 
Government sball 80 notifY the Non-Federal Sponsors in writiD& and 60 calendar days thereafter 
either party may elect without peaa1ty to terminate thil Agreement arto suapemd future 
performance under this Asreement. In the event that either party elects to su.speI1d fUture 
performaDco under thiJ Agreancat. pursuant to this paragraph, such suspension ahaIl RlDIin in 
effect until such time as the Government raws suflicient appropriations or until either the 
Government or the Non--Pederal SpoDSOrll elect to terminate this Agreement. 

C. In the event: that either the Government or the Non-Federal SpolllOn elect to 
terminate tID. Agroemeut pursuant to tbia Article or Article XV of this Aanement, both parties 
shaD conclude their activitiOl relalin& to the Project and ~ to a tiDal accounting in 
accordlftCe with Article vtE. oftbis Agqement. 

D. Any tc:nDiuItiou of tID Agreement 01' auapenaiOll offbture ~ under this 
AareemeIlt in aecordaDee with this Artide 01' Article XV ofdia Agreement sbaJ1 not relieve the 
panies ofJiability for lIlY obliptina pnMously incurred. Any deIIaquem: paymllll by the Non
Federal Sponsors alWl be cbarpd imereet at a rate. to be determined by the SecrdaIy of the 
Treasury, equal to 1~ per eentum of the a:venso bond. equivaIcut rite of the 13-week Treasury 
bills auc:tioIlcd immediately prior to the date on wbich such payment became d.eliDqueot, or 
auctioned i.mmediMeIy prior to the be&inn;I1S o£ each additionall-month period jf the period of 
delinqueocy aceedl 3 montbI. 

A&'l1CLE XV • BAZAJIDOUS SUBSTANCI'.S 

A. AttII' execution ofthia Aareement and upon diracdon by the Ditbic& Enaineer. the 
Non-Pederal Spcaon abaD perlbrm. or cause to be perbmed. any invesdptions for haardous 
substllDCCll dIIt 1be ClowrDm.ent or die NOll-Federal Sponawtdetetilline to be I'IICeISary to 
ideotitY the aiIteDce and eDeat of any hazIrdaua substances .JlatedUDd.er the ComprebaIsive 
EnvironmeDtal Raspcmse, Compensadoa, aDd Liability Agt (heniIIa8er "CBaCLA")" 42 U.S.C. 
Sectiolll9601.967S, that may exist in, OIl, or WIder IaDda, euemII'JtI, aad ripts-of.way that the 
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Government determines. pursuant to Article m of this .Agreement, to be required for the 
construction, operation, aDd maintenanco of the Project. HowcvG', for lands that the Govenunent 
determines to be subject to the navigation servitude. ou1y the Govemment sbaIl petf'orm such 
investigations unless the District Engineer proviciea the NOD-Federal Sponsors with prior specific 
written direction, in which case the Non-Federal Sponsors shall perform such investigations in 
accordance with such written direction. All actual costs incurred by the Non-Federal Sponsors 
for such investi&ations for hazardous substances shall be included in total project costs aDd. a& 
detennined by the Government included in total NED costa, and cost shared in accordance with 
the provision. of this ~ subject to an audit in aceordance with Article X.C. of this 
Agreement to determine reasonableness, allocability, and allowability of costs. 

B. In the event it is discovered through any investiption for hazardous substances or 
other means that hazardous substances repIated under CER.CLA exist iD, on. or under any lands, 
easementa. Or riahtt-of-way that the Govenuncut determines. putSUIDt to Artiale m of this 
Agreement, to be requiRd ror the collStl:uetion, operation, and maintenanco of the Project, the 
Non-Federal Sponsors aDd the Governmeat shall provide prompt writtm notice to the other. and 
the NOll-Federal SpoDIOI'I shall not proceed with the acquisition. of'the tell property interests until 
all parties agree that the Non-Federal Sponsors should proceed. ' 

C. The Govemmeat aDd the Non.Pederal SpcmIOr& IIbaIl determine whether to initiate 
constructi.on of the Project. Of, if already in COIlItructioD, whether to COJi:iDue with work on the 
Project, 8USp«Ki ftmn ptribrmaDce 1JDdao this Apaneat, or terminate tbia Agreement tor the 
conveaieAce of the Government. in any cue where hazardous substances resuJated under 
CER.CLA are founc1lO exitt in, on, or under any lan.cIs, euements, or riShtS-of-way that the 
Government determillOt, purmant to A.rtide m of this Asreement, to be requirod for the 
construction. opcratioD. and maintcuarQ of tho Ptoject. Should tho Government mel ,the Non
Federal SPOD80t8 deteunble to iDidate or c:oatiIlue with collJUUClion after coDSidering any liability I 

that may arise UDder CEllCLA, the Ncm-PedaaI SpoDIOII sbtU be rapoaaible. u between the 
Govemmeo.t and the Non-Peden1 SpoDIOI'I, for the COItI of clean-up ad rtIIpODIII, to iftclude the 
costa of any studies and inwctipriOlll Dllt*l1IlY to determine ID apf:JfOpriate response to the 
contaminatioa. Such cosa shall not be coasidered • part of either total project costs or total NED 
costs. In the event the Non-Federal SpcmIOI'J &il to provide any fimda JlCCC8IIIY to pay ror dean 
up aDd reapoDSe costa or to odawise dischIrp tile Non-Feden1 SponIOI1' ~ under 
this parasraph upaa direcd.o!l by the Go\'en.rnertt. the Gcwemmeat may. in its sole discretion, 
either terIIIiIIIte tIIia ~ tbr the con.veaieac:e ollbl Govermnent, suspead &an 
performance UIIIIIr thia ~ ex: coatiraJe work on the Project. 

D. The Noo--Pedenl Sponeors and the GcMmment sbaIl consult with each other in 
accordIace willi. Article V oftbit Ap.wm.eIt in III efIbrt to ensure tbIt lesponliblo partiof bell" 
any DeCeI8IIY deaD up and I .... COItt .. defined ill CBllCLA. Ally 4ecUion made punuaul to 
paraanph C. of this Article JhaIl not retieve Illy tbinl party fi'om any liability that may arise UDder 
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CERClA 

E. As between the Government and the Non-Federal Sponson, the Non-Federal 
Sponsors shaD be considered the operator of the Project for purposes ofCP.llCLA liability. To 
the maximum extent practicable. tho Non-Federal Sponson shall operate, maintain, repair, 
fepl~ and rehabilitate the Project in a manner that will not cause liability to arise under 
CEllCLA. 

ARTICLE XVI - Nonas 

A Ally notice, request, deman~ or other oommunicatiOI1 required or permitted to be 
aivea under this Agreement shall be deemed to have been duly gives if in writiDg and either 
delivered personally or by telcanm or mailed by first-class, registered. or certiDed mail, as 
foUows: 

If to the NOD-Federal Sponsors: 

Commissioner 
City otChbgo 
DepartmeDt ofEzMromnent 
30 North LaSalle Streit, 25th Floor 
ChiQ80, IDinoiJ 60602 

General Superintendeut 
Chicago Park District 
425 But MQPetridse Drive 
Chicl80, JJHncN 6060S 

If to the Govemrneat: 

Diauict Jmairwr. 
U. s. Atrl.tJ Corpt of~ Chicaao·.Diatrict 
111 North c-a Street, Suite 600 
CItiGa&o. IDiDois 60606 

B. A piItJ may oJwnae the adcIn!tt 10 which such con."micati ..... IN to be directed by 
siviDa wriu. D01b to the other party in !be muner provided in tIliI Artide. 

C. Arty notice. ~ dD8lld, or other GODIIIIUDiaItio JDIIde J1W'IUaDt to dJis Ardde 
shall be deemed to haw bem receivecl by the acIcIrt!I8ee 81 the earlier of AIda time u it is actually 
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received or seven calendar days after it is mailed. 

ARTICLE XVU .. CONF'lDENTIALlTY 

To the extent pennittcd by the laws governing each party. the parties agree to mainuin the 
. confidentiality of exchanged information when requested to do so by the providing party. 

ARTICLE xvm -HISTORIC PRESERVA110N 

A. The costs ofidemification, survey an4 evaluation of historic propertiea sbaJl be 
included in total project costs and. as dc:tcrmirt£d by the Government included in total NED costs, 
arui COlt ~ in aoco.rdan.ce with the provisions oftbis Asreement· 

B. & spcdfled in Section 7(a) ofPublie Law 93·291 (16 U.S.C. Sedion 469c(a», the 
costs of mitigation and data recovery activities assodated with biatoric pre8el _on abaIl be borne 
entirely by the Government and shall not be included in either total project colli, or toullt.1ID 
costs up to the Statut.oty limit of one potCeQt of the total amount authorized to be appropriated for 
the Project. 

C. The Goftl'lllMllt abaIl not iD::ur cost.s for mi1:ipti.oD and data recovery that exceed the 
statutory ODe percent limit specified in pansraph B. of this Artide uolcu and until the Assistant 
Secretary of the Army (Civil Works) baa waived that limit in ~ with Sectioa 208(3) of 
Public Law 96-515 (16 U.S.C. Sea:ion 4690-2(3». Any costa ofmitipdon and data recovery 
that exceed the one pcrcGIt limit sbIll be iDeluded in total project coatIlIId. u determined by the 
GoVllDllleDt included ill total NPD costs, aM COlt shared betweel the NOD-Fedal Spoason and I 

the Oowmment in ~ with the provisloas oftbis Aareancnt. 

D. NotwithstancfiDa the aboYe, the Non-Ptderal SpoDIOl'I shall pay 100 pIIaIJl of8II!J 
coa of mitigation and data :ecowlY tbat are not attrib\.1able to tie NED Plan. 

Alll1CU XIX - SECllON 902 PROJECT COST LIMITS 

n. Naa-Ptldml SpoD8Ol'I have reviewed the provisioAa set forth ill SeQion 902 ofPubJic 
Law 99-662, ulllWl(led, and uaderstaDd that Secdoa 902 atahli_ the mgipallD amowd: of 
total project COIta ... tho Authorized Project. Not:witJuuadina any other pnMsion of this 
Afp"eement. tbe GoieaDDIOiIt ... DOt IDIIb • new Authorized Project financial obligation, make 
an Authorized Project ~iIan. or aiford credit mw.d totai project COD far the vaiue at any 
contribution provided by the Naa-Pederal SpoDIOl'I, if IUCh obIiption.. GpIIlditw:e, or credit 
would result in total project costs exceedin& this maximum IIIlOUIlt. UDIeu oth&rwise authorized 
by law. On the dFcctiw date ofthil Agreement, tbiI !DIlYjmum amount It estimated to be 



, . 
JUL-21-1998 15:57 

5299,316,000 as ealculated in accordance with ER.l1OS-2·100 using October, 1997 price levels 
and aJ.lowancea tor projected fi.rture inflation. The Government shall adjust this maximum amount 
in accordance with Section 902. 
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IN WITNESS WHEREOF, the parties hereto have executed this Agreement, which shall 
become efF~ upon the date it is sisned by the Assistant Seacwy of the Army (Civil Works). 

nut DEPARTMENT OF' THE ARMY 

By:#&J#I 
Joseph W. Westphal 
Aasistant Secretary of the Amy 
(Civil Works) 

THE CHICAGO PAlIK DlSTlUcr 

Date: ~ Z 19'~ 



EXHIBIT A 

Paragraphs 1 through 5 of this Exhibit will establish the methodology for purposes of 
determining total NED costs. These cost estimates will then be compared to actual costs for 
the Project plan in order to establish incremental costs for the Project. 

1. No additional design will be performed with respect to the features identified in 
the NED Plan defined in Article 1 (B) of this agreement. 

2. If, in any construction contract for the Project, the NED Plan is substantially the 
same as the Project plan, total NED costs relating to that construction contract will be the 
same as total Project costs and no other adjustments will be made. 

3. Other than as provided in paragraph 2. above, the methodology for determining 
NED construction costs will be as set forth in the following subparagraphs: 

(A) As of the date of award of each construction contract, the Government shall 
have conducted a market survey of stone material prices from Government inspected and 
approved Category I sources, F.O.B job site. Stone material prices for the NED Plan will 
be determined based on the average of the two lowest written quotes, F.O.B. job site as of 
the date of contract award, from those sources capable of providing sufficient quantities of 
approved stone for the portion of the NED plan relating to that contract. The Government 
shall elicit at least 4 written quotes from inspected and approved Category I quarries with 
sufficient quantities and quality of stone to fulfill NED requirements. The Government shall 
make periodic inspections of these quarries to insure that the quantities and quality of stone 
quoted exist. 

(B) Upon completion of each construction contract, the Government estimates of 
construction items stated in the approved NED Plan other than those described in paragraph 
3.(A) above will be adjusted using the appropriate Engineering News-Record Construction 
Cost Index to the current price levels as of the date of the construction award for each 
Contract in each construction contract. If a construction contract is scheduled to extend for 
more than one calendar year, the above construction items will be adjusted, covering the 
period commencing with the construction award and ending with contract completion, to 
reflect cost escalation using the appropriate Engineering News-Record Construction cost 
indices as of the midpoint date of the scheduled work. 

(C) At the time of completion of each construction contract, adjustments to 
material quantities for the applicable construction contract of the NED Plan will be made 
based on the construction contractor's pre-construction hydrographic survey data. This data 
will be superimposed upon the most applicable NED design cross-section, adjusting the "neat 
lines" for the average of the elevations of the upper and lower tolerance levels. The material 
quantities will be re-computed from the resultant maps. 
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(D) A revised NED construction cost will be generated from the approved NED 
plan MCACES (Micro Computer Assisted Cost Estimating System), or its successor, 
estimates with adjustments to material quantities and prices as described above. An eight 
percent (8 %) contingency will be included in the MCACES estimate of NED construction 
costs. 

4. The estimated costs of Engineering and Design (E&D) and Construction 
Management (CM) for the NED Plan will be based on the ratio of the estimated E&D and 
CM costs of the NED Plan to those for the Project plan as contained in the Chicago 
Shoreline Project Management Plan dated August, 1993. The ratios for Reach 2 are 88 % for 
E&D and 90% for CM. Those for Reach 4 are 78% for E&D and 77% for CM. For all 
other Reaches, actual E&D and CM costs for the Authorized Plan will be 100% NED. The 
NED portion of E&D and CM for each construction contract will be determined by 
multiplying the applicable ratio for that Reach above by the actual CM and E&D costs 
incurred for the construction segment. ' 

5. The costs computed in paragraph 2. (if applicable) or the sum of the costs 
computed in paragraphs 3. and 4. above will be the total NED cost for cost sharing 
purposes. 

6. For the sole purposes of estimating budgetary commitment amounts and escrow 
deposits by the Non-Federal Sponsor, the NED plan shall be revised during the Design 
Memorandum for each segment, using current stone material prices and construction 
estimates as described in Paragraphs 3.(A) and 3.(B) above. Quantities will be adjusted 
based on Design Memorandum level surveys. Thereafter until the fmal accounting, the NED 
cost shall be updated annually utilizing the Cost Estimates-Updating Indices which are 
published annually by the Government's Office of Management and Budget. 
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CERTIFICATE OF AUTHORITY 

I, Joan Fencik, do hereby certify that I am the principal legal officer of the Chicago Park District, 
that the Chicago Park District is a legally constituted public body with full authority and legal 
capability to perform the terms of the Agreement between the Department of the Army and the 
Chicago Park District in connection with the Lake Michigan, Illinois Storm Damage and Shoreline 
Erosion Protection Project, and to pay damages in accordance with the terms of this Agreement, if 
necessary, in the event ofthe failure to perform, as required by section 221 of Public Law 91-611 
(42 U.S.C. section 1962d-5b), and that the persons who have executed this Agreement on behalf of 
the Chicago Park District have acted within their statutory authority. 

IN WITNESS WHEREOF, I have made and executed this certification this L{ +b day 
of Ay.~y.s± 1931 .. 

Joan Fencik 
General Counsel 

Chicago Park District 
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CERTlFICATE OF AUIHORlTY 

I~ Brian Crowe, do hereby certify that I am the principallep1 otBcer of tile City of 
ChiQgO, that the City of Chicago ia a legally coostituted public body with full authority and Jegal 
capaDility to perform the terms oftha Agreement between the Department of the Army and the 
City of Chicago in comlection with the Lake Michigan, Illinois Storm Damage and Shoreline 
Erosion Protedion Project. and to pay damages in accordance with the terms or this Agreement. 
ifnecessary, in the event ofthc failure to perform, as required by section 221 ofPubJic Law 
91-611 (42 U,S.C. seetion 1962d.Sb), and that the persons who have executed this Agreement on 
behalf of the City of Chic:aao have aeted within their statutory authority. 

IN WITNESS WHEREOF, I have made and socutecl this certification this 
3 I'd day of &-';)') \: 19 <t8. 
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CERTIFICATION REGARDING LOBBYING 

The undersigned certifies, to the best ofbia or her knowledge and beUef'that: 

(I) No Fede.ral appropriated tbnds have been paid or will be paid, by or on behalf of the 
undersigned, to any penon for infiuencing or attempting to intlUerK;e an ofiker or employee of 
any ap;ncy, a Manber of Conaress, an officer or employee of Con;ress, or an employee of a 
Member of Congress in connection with the awardioa of any Federal eontrad, the maldng of any 
Federal grant, the making of any Federal loan. the en.tering into of any cooperative agreement, and 
the extension, contimJatiOll, renewal, amendment, or modification of any Federal contract, grant, 
loan, or cooperative agreement. 

(2) If any 1bods othIr tbm Feden1 appropriatecl tbnda have beE paid or wiD be paid to 
any person for intluencins or attemptina to influence III ofBcer or employee of any agency, a 
Member of Conar;eu, an ofBccr or employee ofCoIJ8RII, or an emplOJ'O ofa Member or 
Congress in connection with this Federal COIltrId, ~ loan, or coopaativc aarCCl11CDt, the 
undersiped shall complete and submit Standard Form-LLL, '1>iacloaure ,Form to Report 
Lobbyin& II in a.coordaDce with its instNctions. 

(3) The undssiped ahaD require that the tanau.ae of this certiiieatiOll be included: in the 
award documents for all IUbawarda It aIl1ial (indJJdiDlIUbcontncta. subpants, IUd c:olltra«S 
under grants, loaDs, and cooperadw qreanents) and that III subrecipienta shall certitY and 
disclose accordiDgly. 

TbiI Ql'titiQ'lion is a IDIterial tepI .. tation of,. upon wbidl reliance WII placod whea 
this tnIIIIdion WII made or eatered iDro. Submitsioa of thi& cerdfi.catioD. it a prerequilite for 
making or entaiDs into this tnID8IdioD • led by aec:tion 1352, TItle 31, U.S. Code. Any 
penon who faiIa to fHe the· .. IbaD be lIIbject to a cM1 peaa1ty ot not lea than 
S10,000 IDd DOt more dull $100 IUCh 6.iIure. 

TOTR. P.22 
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CERT1FICATIONREGARDING LOBBYING 

The undersigned certifies, to the best of his or her knowledge and belief that: 

(1) No Federal appropriated fimc:b have been paid or will be paid, by or on behalf of the 
undersigned, to any penon for influencing or attemptini to iniluence an officer or employee of 
any agency, a Member of Congress, an otlicer or employee of Conan:ss, or an employee of a 
Member of Congress in conn.cc::tion with the awarding of any Federal contract.. the making of any 
Federal grant. the making of any Pederalloan, the entering into of any cooperative agreement, and 
the extension, continuation, renewal, amendment, or modification of any Federal contract, grant, 
loan, or cooperative agreement. 

(2) If any 6mdt other tbaA Federal appropriated tImds have been paid or will be paid to 
any person for influencma or auemptins to iduence an officer or employee of any apncy, a 
Member ofCongrcss. an officer or employeo ofConaress. or an employee of a Manbcr of 
Congress in c:onneeticm with this Federal contract, grant. I.oaD. or cooperative qreernmt, the 
undersigned shall complete md submit Standard Form-LLL, "Disclosure Form to Report 
Lobbying," in accordance with its instructions. 

(1) The undeniaDed sbaU. require that the Iaaau. of tbia oertification be included in the 
award documents for aIllUbaw1rds at all ti .. (mc1udiDg subcold.nCtl, subgrmta, and contracts 
under grants, loans. and cooperatiw agreements) and that aD IUbreclpients sball certifY and 
disdoae accordiJlaly. 

This certification is a material repreaeatation offilct upon whidl Idiaac:ie was placed when 
this ttaDSICtion was rude or enta'ed into. 8ubmi'" ofthiJ certifiadioD. ia a prenquisite for 
making or enterins into this traDaclio:a impoIed by section 1352, rJtle 31, U.S. Code. Any 
person who fiils to 1I1e tile required ccrd8catloA sbaIl be subject to a civil pally of not leas than 
510,000 and not IDOR than $100,000 tOr ada such failure. 
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AMENDMENT NO. I 

TO 


PROJECT COOPERATION AGREEMENT 

BETWEEN 


THE DEPARTMENT OF THE ARMY 

AND 


THE CITY OF CHICAGO AND 

THE CHICAGO PARK DISTRICT 


FOR 

CONSTRUCTION OF THE REMAINDER OF THE 


CHICAGO SHORELINE, CHICAGO, ILLINOIS PROJECT 


»d 
THIS AMENDMENT NO. I is entered into this 2 Z day of .DE C 
2/)09, by and between the Department of the Army (hereinafter the "Government"), 
represented by District Commander, U.S. Army Engineer District Chicago, and the City 
of Chicago (hereinafter the "City"), represented by its Mayor, and the Chicago Park 
District, (hereinafter the "Park District'), represented by its General Superintendent (the 
City and the Park District hereinafter collectively referred to as the "Non-Federal 
Sponsors"). 

WITNESSETH, THAT: 

WHEREAS, construction of the Lake Michigan, Illinois Storm Damage and 
Shoreline Erosion Protection Project (hereinafter the "Authorized Project") along the 
shoreline of Lake Michigan from Wilson Avenue south to 79th Street at Chicago, Cook 
County, Illinois was authorized by Section 101 (a)(l2) of the Water Resources 
Development Act of 1996, Public Law 104-303; 

WHEREAS, the Government and the Non-Federal Sponsors entered into a Project 
Cooperation Agreement dated April 28, 1997 for the construction of the South Water 
Filtration Plant Breakwater within Reach 5, which extends from 57th Street to 79th 
Street, of the Authorized Project; 

WHEREAS, the Government and the Non-Federal Sponsors entered into a 
subsequent Project Cooperation Agreement dated August 7, 1998 for construction 
of additional areas of the Authorized Project, including the rehabilitation of the 
shoreline of Lake Michigan consisting of beach stabilization, a 1,000 ft segment of 
revetment north of Belmont Harbor entrance between Aldine Street and Roscoe Street, 
and a revetment between 31st and 33rd Streets at Chicago, Cook County, Illinois 
(hereinafter the "Interim Agreement"); 

WHEREAS, the Government and the Non-Federal Sponsors entered into a Project 
Cooperation Agreement on May 17, 1999 (hereinafter the "Agreement") for construction 
of the remainder of the rehabilitation of the shoreline of Lake Michigan consisting of 



Reach 2, Segments 1 through 3; Reach 2F; Reach 3M; Reach 3; and Reach 4, Segments 
1,2,5,6, 7, 8a and 8b as delineated in Exhibit B of the Agreement and as generally 
described in the Illinois Shoreline Erosion, Interim 3, Wilmette to Illinois/Indiana State 
Line, Storm Damage reduction, Plan IV, Final Feasibility Study report and 
Environmental Assessment (EA) dated July, 1993, revised March 1994, and approved 
April 14, 1994 by the Chief of Engineers, Department of the Army, as supplemented by 
the Limited Re-Evaluation Report dated March, 1998 and approved on July 9, 1998 by 
the Assistant Secretary of the Army (Civil Works) (hereinafter the "Project"); 

WHEREAS, Section 318 of the Water Resources Development Act of 1999, 
Public Law 106-53, modifies the Authorized Project to authorize the Secretary of the 
Army to credit or reimburse a non-Federal interest for the Federal share of project costs 
incurred by the non-Federal interest in designing, constructing, or reconstructing reach 2F 
(700 feet south of Fullerton Avenue and 500 feet north of Fullerton A venue), reach 3M 
(Meigs Field), and segments 7 and 8 of reach 4 (43rd Street to 57th Street), if the non
Federal interest carries out the work in accordance with plans approved by the Secretary, 
at an estimated total cost of $83,300,000; and to authorize the Secretary of the Army to 
reimburse the non-Federal interest for the Federal share of project costs incurred by the 
non-Federal interest in reconstructing the revetment structures protecting Solidarity Drive 
in Chicago, Illinois, before the signing of the project cooperation agreement, at an 
estimated total cost of $7,600,000; and 

WHEREAS, Exhibit B of the Agreement describes Reach 4, Segment 8b, only as 
54th to 56th Street and does not include 56th to 5ih Street; and 

WHEREAS, the Government and the Non-Federal Sponsors do not intend to 
construct 
Reach 3M (Meigs Field) as part of the Authorized Project. 

NOW, THEREFORE, the Government and Non-Federal Sponsors agree to amend 
the Agreement as follows: 

1. The following Whereas Clauses are inserted after the 16th Whereas clause: 

"WHEREAS, Section 318 of the Water Resources Development Act of 1999, 
Public Law 106-53, modifies the Authorized Project to authorize the Secretary of 
the Army to credit or reimburse a non-Federal interest for the Federal share of 
project costs incurred by the non-Federal interest in designing, constructing, or 
reconstructing reach 2F (700 feet south of Fullerton Avenue and 500 feet north of 
Fullerton Avenue), reach 3M (Meigs Field), and segments 7 and 8 of reach 4 
(43rd Street to 57th Street), if the non-Federal interest carries out the work in 
accordance with plans approved by the Secretary, at an estimated total cost of 
$83,300,000; and to authorize the Secretary of the Army to reimburse the non
Federal interest for the Federal share of project costs incurred by the non-Federal 
interest in reconstructing the revetment structures protecting Solidarity Drive in 
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Chicago, Illinois, before the signing ofthe project cooperation agreement, at an 
estimated total cost of $7,600,000. 

"WHEREAS, the Government and the Non-Federal Sponsors do not intend to 
construct Reach 3M (Meigs Field) as part of the Authorized Project.". 

2. ARTICLE I - DEFINITIONS AND GENERAL PROVISIONS is amended as 
follows: 

a. The first sentence of Article LA. is amended by deleting "Reach 3M;". 

b. Article LD. is amended by deleting the fourth sentence and replacing it with 
the following: "As of the effective date of Amendment No.1, total NED costs are 
estimated to be $247,589,863." 

c. The first sentence of Article LN. is amended by deleting "3M;". 

d. Article 1.0. is amended by deleting the paragraph and replacing it with the 
following: 

"1.0. The term "Solidarity Drive Work" shall mean the portion of Reach 3 
Solidarity Drive consisting of approximately a 3,000 foot segment of shoreline 
revetment extending from the isthmus at Shedd Aquarium east to the Adler Planetarium 
and around to the south side of the Planetarium that was completed prior to May 17, 
1999, the effective date ofthe Agreement. 

3. ARTICLE II ~ OBLIGATIONS OF THE GOVERNMENT AND THE NON
FEDERAL SPONSOR is amended by inserting the following between the first and 
second sentences of Article II.G.: "In accordance with Section 318 of the Water 
Resources Development Act of 1999, Public Law 106-53, the Government shall afford 
credit for the Solidarity Drive Work." 

4. ARTICLE VI - METHOD OF PAYMENT is amended by deleting the fourth, fifth, 
and sixth sentences of Article VI.A. and replacing them with the following: "As of the 
effective date of Amendment No.1, total project costs are projected to be $337,489,940; 
total NED costs are projected to be $247,589,863; incremental costs are projected to be 
$89,900,077; the total contribution required from the Non-Federal Sponsors' by Article 
ILE. of this Agreement is projected to be $86,656,452; the amount of credit to be 
afforded against the Non-Federal Sponsors' required contribution toward total project 
costs in accordance with Article II.G. ofthis Agreement is projected to be $146,370,425; 
and the Non-Federal Sponsors' cash contribution required by Article ILE.2. of this 
Agreement is projected to be $30,186,104; and the Government's total financial 
obligations for the additional work to be incurred and the Non-Federal Sponsors' 
contribution of funds for such costs required by Article II.C. of this Agreement are 
projected to be $35,931,611." 



5. ARTICLE XIX - SECTION 902 PROJECT COST LIMITS is amended by replacing 
"$276,271,000" with "$291,998,000" and replacing "1998" with "2009". 

6. Sheet 1 of 4 of Exhibit B is amended as follows: 

a. Delete line labled "Reach 3M" in its entirety. 

b. The last line (Reach 4, Segment 8b) is amended by replacing "54th to 56th" with 
"54th to 57th" and replacing "3600" with "4400". 

7. All other terms and conditions of the Agreement remain unchanged. 

IN WITNESS WHEREOF, the parties hereto have executed this Amendment No. 
1 which shall become effective upon the date it is signed by the District Commander. 

DEPARTMENT OF THE ARMY CITY OF CHICAGO 

BY:~0~~ 

Vincent V. Quarles ~ 
Colonel, U.S. Army 
District Commander 

DATE: /2/22/05'., ,. 

CHICAGO PARK DISTRICT 

DATE: /2./2 2. /~;; 
~ 7 



CERTIFICATE OF AUTHORITY 


I, MtlY1l S. C:;eo~es ,do hereby certify that I am the principal legal 
office of the City of Chicago, the CIty of Chicago IS a legally constituted pubhc body 
with the full authority and legal capacity to perfonn the tenns of Amendment No.1, 
between the Department of the Anny and the City of Chicago and Chicago Park District 
in connection with the construction of the remainder of the Chicago Shoreline, Chicago, 
Illinois Project, and to pay damages, ifnecessary, in the event of the failure to perfonn in 
accordance with the terms of this Agreement, as required by Section 221 of the Flood 
Control Act of 1970, Public Law 91-611, as amended (42 U.S.C. 1962d-5b), and that the 
persons who have executed Amendment No. 1 on behalf of the City of Chicago have 
acted within their statutory authority. 

IN WITNESS WHEREOF, I have made and executed this certification this 
Ira#- dayof Decernbo-- ,.2009. 



chicago park district 

Administration Office 
541 North Fairbanks 
Chicago, Illinois 60611 
t (312) 742-PLAY 

(312) 747-2001 Try 
www.chicagoparkdimict.com 

Board of Commissioners 
Gery J. Chico 
President 

Bob Pickens 
Vice President 

Dr. Margaret T. Burroughs 
M. Laird Koldyke 
Reverend Daniel Matos-Real 
Rouhy J. Shalabi 

General Superintendent 
& CEO 
Timorhy J. Mitchell 

Orr of Chicago 
Richard lvi. Daley 
Mayor 

CERTIFICATE OF AUTHORITY 

1,)40. nCl ~. 4tAJ""ci k ,do hereby certify that I am the 
principal legal office of the Chicago Park District, that the Chicago Park 
District is a legally constituted public body with the full authority and legal 
capacity to perform the terms of Amendment No. I, between the Department 
of the Army and the City of Chicago and Chicago Park District in connection 
with the construction of the remainder of the Chicago Shoreline, Chicago, 
Illinois Project, and to pay damages, if necessary, in the event of the failure to 
perform in accordance with the terms of this Agreement, as required by 
Section 221 of the Flood Control Act of 1970, Public Law 91-611, as 
amended (42 U.S.C. 1962d-5b), and that the persons who have executed 
Amendment No. 1 on behalf of the Chicago Park District have acted within 
their statutory authority. 

IN WITNESS WHEREOF, 1 have made and executed this 
certification this C1nd day of NOVernb2r , 2.009. 

~/~L
/1 // ----
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come out 
and play 

http:www.chicagoparkdimict.com


CERTIFICATION REGARDING LOBBYING 

The undersigned certifies, to the best of his or her knowledge and belief that: 

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf 
of the undersigned, to any person for influencing or attempting to influence an officer or 
employee of any agency, a member of Congress, an officer or employee of Congress, or 
an employee of a Member of Congress in connection with the awarding of any Federal 
contract, the making of any Federal grant, the making of any Federal loan, the entering 
into of any cooperative agreement, and the extension, continuation, renewal, amendment, 
or modification of any Federal contract, grant, loan, or cooperative agreement. 

(2) If any funds other than Federal appropriated funds have been paid or will be 
paid to any person for influencing or attempting to influence an officer or employee of 
any agency, a Member of Congress, an officer or employee of Congress, or an employee 
of a Member of Congress in connection with this Federal contract, grant, loan, or 
cooperative agreement, the undersigned shall complete and submit Standard Form -LLL, 
"Disclosure Form to Report Lobbying," in accordance with its instructions. 

(3) The undersigned shall require that the language of this certification be 
included in the award documents for all subawards at all tiers (including subcontracts, 
subgrants, and contracts under grants, loans, and cooperative agreements) and that all 
subrecipients shall certify and disclose accordingly. 

This certification is a material representation of fact upon which reliance was 
placed when this transaction was made or entered into. Submission of this certification is 
a prerequisite for making or entering into this transaction imposed by 31, U.S.C. 1352. 
Any person who fails to file the required certification shall be subject to a civil penalty of 
not less than $10,000 and not more than $100,000 for each such failure. 



CERTIFICATION REGARDING LOBBYING 

The undersigned certifies, to the best of his or her knowledge and belief that: 

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf 
of the undersigned, to any person for influencing or attempting to influence an officer or 
employee of any agency, a member of Congress, an officer or employee of Congress, or 
an employee of a Member of Congress in connection with the awarding of any Federal 
contract, the making of any Federal grant, the making of any Federal loan, the entering 
into of any cooperative agreement, and the extension, continuation, renewal, amendment, 
or modification of any Federal contract, grant, loan, or cooperative agreement. 

(2) If any funds other than Federal appropriated funds have been paid or will be 
paid to any person for influencing or attempting to influence an officer or employee of 
any agency, a Member of Congress, an officer or employee of Congress, or an employee 
of a Member of Congress in connection with this Federal contract, grant, loan, or 
cooperative agreement, the undersigned shall complete and submit Standard Form -LLL, 
"Disclosure Form to Report Lobbying," in accordance with its instructions. 

(3) The undersigned shall require that the language of this certification be 
included in the award documents for all subawards at all tiers (including subcontracts, 
subgrants, and contracts under grants, loans, and cooperative agreements) and that all 
subrecipients shall certify and disclose accordingly. 

This certification is a material representation of fact upon which reliance was 
placed when this transaction was made or entered into. Submission ofthis certification is 
a prerequisite for making or entering into this transaction imposed by 31, U.S.c. 1352. 
Any person who fails to file the required certification shall be subject to a civil penalty of 
not less than $10,000 and not more than $100,000 for each such failure. 

T othy 1. Mitchell 
Chicago Park District 
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1 Cost Methodology 
 
1.1 General 
The feasibility cost estimates for the locally preferred plan have been prepared using MCACES 
2nd Generation MII Version 4.1.  The preparation of the cost estimates is in accordance with 
guidelines and policies included in: “ER 1110-1-1300 - Cost Engineering Policy and General 
Requirements, (26 March 1993)”; “ER 1110-2-1302 - Civil Works Cost Engineering, (15 Sept 
2008)”; “EI 01D010, Construction Cost Estimates (1 Sept 1997)”; “EM 1110-1-8, Construction 
Equipment Ownership and Operating Expense Schedule, Region II, (July 2007)”; and “EM 
1110-2-1304, Civil Works Construction Cost Index System (CWCCIS), (30 September 2010)”;  
“ETL 1110-2-573, Construction Cost Estimating Guide for Civil Works, (30 Sept 2008).”  The 
estimates were completed using the latest guidance from OCE concerning implementation of the 
Civil Works Breakdown Structure (CWBS) and Chart of Accounts.  MII estimate software was 
used to apply unique crews to detailed work items and obtaining material and supply quotes from 
prospective vendors/contractors where possible for significant cost items such as armor stone, 
sheet piling and H pile.   
 
The cost estimates for the NED plan have been prepared in accordance with the various Project 
Coordination Agreements with the local sponsor. 
 
1.2 Direct Costs 
 
Direct costs are based on anticipated equipment, labor and materials necessary to construct this 
project.  Direct costs have been calculated independent of the contractor assigned to perform the 
tasks.  Following formulation of the direct cost, a determination is made as to whether the work 
would be performed by the prime contractor or a subcontractor. 

1.2.1 Quantities 
The estimates for each reach are based on quantity take-offs prepared from the current drawings 
or anticipated cross sections.   

1.2.2 Vendor Quotes 
Vendor quotes have been acquired and documented for the key material prices associated with 
significant features of work.  The key material items in these estimates are armor stone, sheet 
piling and H pile. 

1.2.3 Crews 
Project specific crews have been developed for use in estimating the direct costs for items not 
estimated using job quotes or historical cost information.  Crew members consist of selected 
components of labor classifications and equipment pieces assembled to perform specific tasks.  
Productivity has been assigned to each crew reflective of the expected output per unit of measure 
for the specific activities listed in the cost estimate.  Foremen have also been considered in the 
crews.   
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1.2.4 Work Schedules/Overtime 
The estimate assumes a 6 day/week 8 hr/day standard work schedule.  

1.2.5 Productivty 
Crew productivity was calculated for the key items and no additional reduction in productivity 
was applied. 

1.2.6 Sales Tax 
The contractor does not have to pay sales tax for incorporated material in Illinois and therefore it 
is not included in the material costs in the MII estimate.  
 
 
1.3 Indirect Costs 

1.3.1 Prime Contractor 
For the prime contractor markups of 10% Job Office Overhead, 10% Home office overhead and 
8% profit were typically used. 

1.3.2 Bond 
Bond added as approximately 0.75% and included as a bid item. 

1.3.3 Subcontractors 

Various subcontractors are assumed for this project and will vary by reach. For the past Chicago 
Shoreline projects large construction companies have typically been low bidder and have self 
performed much of the work. Typically landscaping and other smaller items are subcontracted 
out. For projects with large quantities of pile driving work, an additional subcontractor may be 
brought in if the prime doesn’t have enough equipment/personnel to do the work. 
 
 
 
1.4 Project Feature Accounts 
 
The cost estimates were prepared and organized according to the Civil Works Breakdown 
Structure (CWBS).  As such, the estimate includes the following feature accounts:   

1.4.1 (10) Breakwater and Seawalls  
This feature account includes the cost for the construction contract.  Key items of work include:  
existing structure removal and demolition, earth/stone fill, armor stone (Type A, A1, C), 
reinforced concrete promenade, steps and shear key, battered and vertical H pile, steel sheet 
piling and walers, pavement path, trees and landscaping items. 
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1.4.2 (30) Planning, Engineering, and Design  
The work covered under this account includes project management, project planning, 
preliminary design, final design, preparation of plans, preparation of specifications, engineering 
during construction, advertisement, opening of bids, and contract award.  The cost for this 
account is added in the TPCS. For the remaining reaches done by the Non-federal Sponsor 
(NFS), the NFS PED percentage is 15%. An additional 5.5% was added for USACE review and 
oversight for the NFS reaches. For Montrose to Irving, which is a USACE reach, 20% was used. 

1.4.3 (31) Supervision and Administration 
The work covered under this account includes contract supervision, contract administration, 
construction administration, technical management activities, and District office supervision and 
administration costs.  The cost for this account is added in the TPCS. For the remaining reaches 
done by the Non-federal Sponsor (NFS), the NFS CM percentage is 10%. An additional 2.5% 
was added for USACE review and oversight for the NFS reaches. For Montrose to Irving, which 
is a USACE reach, 7.5% was used. 
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1.5 Risk-Based Contingency Development 
 
A Cost and Schedule Risk Analysis (CSRA) was performed on each of the remaining reaches of 
this project.  The Cost Risk Reports for each of the four remaining projects are included in the 
appendix. 
 

 
1.6 ESTIMATED COST 
 
The PDT developed a project implementation schedule for the overall project that supports the 
development of the fully funded cost estimates.  The baseline cost estimate for remaining reaches 
at PL 1 Oct 2012 is $243,867,000. 
 
 
1.7 FULLY FUNDED COST ESTIMATE 
 
The fully funded cost estimate including inflation to the mid-point of construction as well as past 
expenditures and local sponsor work in kind through FY12 is $546,148,000 as shown in the 
Total Project Cost Summary.  The fully funded table distributes the base level cost estimate 
across the appropriate years according to the schedule.  Each feature account is inflated to the 
mid-point of expenditure activity using CWCCIS factors.  These inflated feature account totals 
are summed to yield a total fully funded project cost.  Figure B illustrates the distribution of 
Fully Funded Project Cost over the implementation schedule.  
 
1.8 TOTAL PROJECT COST SUMMARY (LPP) 
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2 PROJECT IMPLEMENTATION SCHEDULE 
 
The total project schedule was developed from the current project implementation schedule 
developed by the NFS and managed by the Project Manager and expanding the construction 
schedule based on the significant construction activities and durations from the MII cost 
estimate.  The construction schedule calendars include major holidays and non-work weather 
days.  
 
 



ID Early Start Early Finish Duration Cost Task Name

1 Thu 7/5/12 Fri 1/25/13 147 days $14,718,000.00 43rd to 45th St Construction
2 Thu 7/5/12 Wed 12/3/14 630 days $18,229,000.00 Montrose to Irving
3 Thu 7/5/12 Wed 1/2/13 130 days $0.00 Montrose to Irving Design
4 Thu 1/3/13 Wed 12/3/14 500 days $18,229,000.00 Montrose to Irving Construction
5 Thu 7/5/12 Fri 10/23/15 862 days $26,204,000.00 Fullerton Theater by the Lake
6 Thu 7/5/12 Fri 1/25/13 147 days $0.00 Fullerton Theater on the Lake Design
7 Mon 1/28/13 Fri 10/23/15 715 days $26,204,000.00 Fullerton Theater on the Lake Construction
8 Tue 1/1/13 Fri 9/23/16 974 days $96,093,000.00 45th to 51st
9 Tue 1/1/13 Wed 12/31/14 522 days $0.00 45th to 51st Design

10 Tue 2/25/14 Fri 9/23/16 674 days $96,093,000.00 45th to 51st Construction
11 Wed 1/1/14 Thu 11/30/17 1022 days $42,346,000.00 Promontory Point
12 Wed 1/1/14 Tue 2/24/15 300 days $0.00 54th to 56th (Promontory) Design
13 Wed 2/25/15 Thu 11/30/17 722 days $42,346,000.00 54th to 56th (Promontory) Construction

Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1
2013 2014 2015 2016 2017 2018

Task

Progress

Milestone

Summary

Rolled Up Task

Rolled Up Milestone

Rolled Up Progress

Split

External Tasks

Project Summary

Group By Summary

Deadline

Table 1 - Chicago Shoreline Remaining Projects

Page 1

Project: Overall CS Project
Date: Thu 9/6/12
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3 RISK ANALYSIS DEVELOPMENT 
 
3.1 Cost and Schedule Risk Analyis Development 
 
A Cost and Schedule Risk Analysis (CSRA) was performed on each of the remaining segments 
of this project to more accurately identify risk and potential impacts to the project.  This analysis 
required participation by entire PDT to identify the 80% confidence level project cost and 
contingencies.  A single risk register was developed and then used as a basis for a CSRA on each 
of the individual reaches since some risks did not apply to all reaches. 
 
 
3.2 Risk Results 
 
Results of the cost and schedule risk analysis for each of the remaining reaches are shown below.   
 

Fullerton Theater by the Lake 20.7% 
45th to 51st 22.5% 

54th to 56th (Promontory Point) 28.0% 
Montrose to Irving 25.2% 
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4 DETAILED MII REPORTS (LPP) 

MII Cost Estimate Report – Definition of Terms 

Bare Costs 
Bare costs are defined as project costs that have no markups included.  Bare cost excludes direct 
cost markups for productivity, overtime, and any tax adjustments, along with payroll, taxes and 
insurance (PTI), contractor markups, special markups, or owner cost markups. 

Direct Costs 
Direct costs are defined as bare costs which are marked up for productivity adjustments, 
overtime, taxes and/or other miscellaneous adjustments. 

Cost to Prime 
Cost to prime is defined as direct costs with markups applied for PTI and any allowances such as 
small tools for the subcontractor work.  The subcontractor markup for job office overhead 
(JOOH), home office overhead (HOOM), profit, bond and excise tax and/or any miscellaneous 
adjustment is also included.  This is in effect the cost to the performing contractor.  Any special 
markups are included in this cost but are not passed on to the owner’s markup cost.  Therefore, 
the special markups are not compounded but are treated as an additional cost. 

Contract Cost (Cost To Owner) 
Contract Cost (sometimes referred to as “cost to owner”) takes the cost to prime and then adds to 
that the cost for the contractor’s PTI as well as any allowance, such as small tools, for the 
contractor’s work.  Then the contractor’s own markups for JOOH, HOOM, profit, bond, and 
excise tax and/or any miscellaneous adjustments are included.  Any special markups are included 
in the cost but are not passed on to the owner’s markup cost.  Therefore, the special markups are 
not compounded but are treated as an additional cost.   

Project Cost 
The project cost takes the contract cost and then adds any escalation, contingencies, SIOH 
(supervision, inspection and overhead) and/or any miscellaneous owner costs.  It should be noted 
that escalation factors are applied in Figure 1 spreadsheet calculations and not using escalation 
functions in the MII cost estimating software. 
 



Print Date Thu 31 January 2013 U.S. Army Corps of Engineers Time 10:23:54
Eff. Date 10/1/2012 Project : Fullerton Theater by the Lake Concept Level Estimate

Standard Corps Reports Title Page

Labor ID: NLS2010 EQ ID: EP11R02 Currency in US dollars TRACES MII Version 4.1

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

Estimated Construction Time 1,000 Days
Effective Date of Pricing 10/1/2012

Preparation Date 1/30/2013

Prepared by D.Druzbicki

Estimated by D.Druzbicki
Designed by A/E - STS

Fullerton Theater by the Lake Concept Level Estimate
BACKCHECK

FILE LOCATION:  Z:\0_Projects\Chicago Shoreline\LRR-PACR-2012\Cost_ATR_Package\Estimates\Fullerton Theater by the Lake

Project Description: The Contractor will be responsible for providing all necessary facilities, plant, labor, transportation, materials, and equipment to construct perform construction activities  
consisting of reconstruction of approximately 1,880 feet of deteriorated step stone revetment with steel sheet pile and tiered steps for erosion protection and reduction of flooding due to  
overtopping and other work items identified in the Bid Schedule. The 25% plans prepared by the A/E (STS) were used to develop quantities. Where no details were provided in the 25%  

drawings, we used the adjacent constructed reach of Diversey to Fullerton (items such as pile depth, bike path details, back shore drainage, etc.).

The major work items are:    -Mobilization  -Demobilization -Existing breakwater structure demolition  -Steel sheet pile  -Battered and Vertical H-piles
-Concrete promenade and steps -Earth fill (behind SSP)  -Armor stone  -Topsoil, sod and tree planting

-Bituminous Bike Path   -Landside drainage (French drain and catch basins)   -Temporary Fencing  -Site security  -Kiosk utilities
Construction Schedule:  Schedule developed by D.Druzbicki. Assumes NTP is Dec 12, and construction is completed by Sept 15 (approx 1,000 cal. days). Time was added for weather  

delays and winter shutdown. On past projects fill and pile driving has often continued through the winter months.  For purposes of schedule development however a winter shutdown was  
included to be on safe side.  

Basis of Estimate:  Current Working Estimate

Overtime: Assumed 6 days per week, 8 hour days; for items on the critical path (pile driving, earthwork, concrete, etc.).

Acquisition Plan: Unrestricted competitive bid for qualified bidders. Most Chicago Shoreline projects have been competitively bid and awarded to large civil contractors. This contract will be  
administered by the City of Chicago.

Sub-Contracting Plan: Landscaping, Pile Driving Contractor, Electrical, Security, Paving, Fencing.

Site Access:  The construction site access will be off of Lake Shore Drive.  The site will be completely fenced to prevent public access to area and have a security guard or remote monitoring  
during non-work hours.  At times a flagman may be required during heavy trucking of fill when crossing bike path. Fenced site will provide storage and staging area for all construction  

materials.  
Construction Methodology: Construction Methodology for this project utilizes standard industry practices.  Assumed vertical H-pile will be driven from land side. SSP and battered H-pile from  
marine plant. Armor stone placed in front of the SSP using floating plant.   SSP and battered piles will be driven ahead of fill placement operations. Vertical pile and concrete work will follow  

along behind.   
Unusual Conditions: N/A

Equipment and Labor Availability & Distance Traveled: Full resources for labor, equipment and materials required under this contract are readily available in area.
Pricing:  This estimate uses Davis Bacon labor rates for Cook County, IL; Wage Decision IL120009, dated 6/15/12 (Mod. #7).

Equipment rates used are from EP 1110-1-8, volume 2 Mideast, 2011. Pricing for materials based on quotes for large quantity items (Steel and armor stone), catalogs, UPB and recent  
similar contracts.         

Contingency and Profit:  No contingency was added in the MII estimate, this was applied based on the CSRA and added in the TPCS. Profit was applied at 8% for Prime and 10% for  
subcontractors.      

Escalation: Applied in TPCS.
Tax:  No sales tax was applied for incorporated materials.
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Standard Corps Reports Title Page

Labor ID: NLS2010 EQ ID: EP11R02 Currency in US dollars TRACES MII Version 4.1

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

Estimated Construction Time 943 Days
Effective Date of Pricing 10/1/2012

Preparation Date 1/30/2013

Prepared by Matthew Cunningham

Estimated by Matthew Cunningham (Quantities prepared by A/E)
Designed by A/E - MWH

45th to 51st Street Concept Level Estimate
FILE NAME:           45th to 51st Conceptual.mlp

FILE LOCATION:  Z:\0_Projects\Chicago Shoreline\LRR-PACR-2012\Cost_ATR_Package\Estimates\45th to 51st

Project Description: The Contractor will be responsible for providing all necessary facilities, plant, labor, transportation, materials, and equipment to construct perform construction activities  
consisting of reconstruction of approximately 5,000 feet of deteriorated step stone revetment with new rubblemound revetment for erosion protection and reduction of flooding due to  

overtopping and other work items identified in the Bid Schedule. This project will also provide for the construction of two rubblemound breakwaters as well as a new beach area. The typical  
cross section sketch and site plan prepared by an A/E (MWH) and were used to develop quantities. Where no details were provided, we used the adjacent constructed reaches of the  

Chicago Shoreline (items such as pile depth, bike path details, back shore drainage, etc.).

The major work items are:
-Mobilization     -Demobilization   -Existing breakwater structure demolition - Revetment Termination  -Rubblemound Revetment  -Rubblemound Breakwaters   -Beach Construction   -Native  

landscaping and tree planting  -Landside drainage  -Temporary Fencing   - Pedestrian Boardwalk -Site security    

Construction Schedule:  Schedule developed by D.Druzbicki. Assumes NTP is 1Q14, and construction is completed by 4Q16 (approx 943 cal. days). Time was added for weather delays and  
winter shutdown. On past projects pile driving has often continued through the winter months.  For purposes of schedule development however a winter shutdown was included to be on safe  

side. It is anticipated that multiple crews will be working simultaneously on critical items.  

Basis of Estimate:  Current Working Estimate
Overtime: Assumed 6 days per week, 8 hour days; for items on the critical path (armor stone placement, etc.).

Acquisition Plan: Unrestricted competitive bid for qualified bidders. Most Chicago Shoreline projects have been competitively bid and awarded to large civil contractors. This contract will be  
administered by the City of Chicago.

Sub-Contracting Plan: Landscaping, Pile Driving Contractor, Carpentry, Site Security, Site Work Contractor.
Site Access:  The construction site access will be off of Lake Shore Drive.  The site will be completely fenced to prevent public access to area and have a security guard or remote monitoring  

during non-work hours.  At times a flagman may be required during heavy trucking of fill when crossing bike path. Fenced site will provide storage and staging area for all construction  
materials.  

Construction Methodology: Construction Methodology for this project utilizes standard industry practices.  Assumed piling will be driven from land side. Revetment stone placed using floating  
plant.   

Unusual Conditions: N/A
Equipment and Labor Availability & Distance Traveled: Full resources for labor, equipment and materials required under this contract are readily available in area.

Pricing:  This estimate uses Davis Bacon labor rates for Cook County, IL; Wage Decision IL120009, dated 6/15/12 (Mod. #7).
Equipment rates used are from EP 1110-1-8, volume 2 Mideast, 2011. Pricing for materials based on quotes for large quantity items (Steel and armor stone), catalogs, UPB and recent  

similar contracts.         
Contingency and Profit:  No contingency was added in the MII estimate, this was applied based on the CSRA and added in the TPCS. Profit was applied at 8% for Prime and 10% for  

subcontractors.       
Escalation: Applied in TPCS.

Tax:  No sales tax was applied for incorporated materials.
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This report is not copyrighted, but the information contained herein is For Official Use Only.

Estimated Construction Time 940 Days
Effective Date of Pricing 10/1/2012

Preparation Date 1/30/2013

Prepared by D.Druzbicki

Estimated by D.Druzbicki
Designed by A/E - MWH

Promontory Point Concept Level Estimate
FILE NAME:           Promontory Point Conceptual CWE.mlp

FILE LOCATION:  Z:\0_Projects\Chicago Shoreline\LRR-PACR-2012\Cost_ATR_Package\Estimates\Promontory Point Project

Project Description: The Contractor will be responsible for providing all necessary facilities, plant, labor, transportation, materials, and equipment to construct perform construction activities  
consisting of reconstruction of approximately 3,400 feet of deteriorated step stone revetment with steel sheet pile and tiered steps with reused existing limestone block for the back step for  

erosion protection and reduction of flooding due to overtopping and other work items identified in the Bid Schedule. The typical cross section sketch and site plan prepared by the A/E (STS)  
were used to develop quantities. Where no details were provided, we used the adjacent constructed reaches of the Chicago Shoreline (items such as pile depth, bike path details, back shore  

drainage, etc.).
The major work items are:

-Mobilization         -Demobilization   -Existing breakwater structure demolition
- Reuse existing limestone blocks   -Steel sheet pile   -Battered and Vertical H-piles

-Concrete promenade and steps   -Earth fill (behind SSP) -Armor stone
-Topsoil, sod and tree planting  -Bituminous Bike Path   -Landside drainage (French drain and catch basins) -Temporary Fencing   -Site security

Construction Schedule:  Schedule developed by D.Druzbicki. Assumes NTP is 1Q15, and construction is completed by 4Q17 (approx 940 cal. days). Time was added for weather delays and  
winter shutdown. On past projects fill and pile driving has often continued through the winter months.  For purposes of schedule development however a winter shutdown was included to be  

on safe side. It is anticipated that multiple crews will be working simultaneously on critical items (piling, concrete, etc.).
Basis of Estimate:  Current Working Estimate

Overtime: Assumed 6 days per week, 8 hour days; for items on the critical path (pile driving, earthwork, concrete, etc.).
Acquisition Plan: Unrestricted competitive bid for qualified bidders. Most Chicago Shoreline projects have been competitively bid and awarded to large civil contractors. This contract will be  

administered by the City of Chicago.
Sub-Contracting Plan: Landscaping, Pile Driving Contractor, Electrical, Security, Paving, Fencing.

Site Access:  The construction site access will be off of Lake Shore Drive.  The site will be completely fenced to prevent public access to area and have a security guard or remote monitoring  
during non-work hours.  At times a flagman may be required during heavy trucking of fill when crossing bike path. Fenced site will provide storage and staging area for all construction  

materials.  
Construction Methodology: Construction Methodology for this project utilizes standard industry practices.  Assumed vertical H-pile will be driven from land side. SSP and battered H-pile from  
marine plant. Armor stone placed in front of the SSP using floating plant.   SSP and battered piles will be driven ahead of fill placement operations. Vertical pile and concrete work will follow  

along behind.   
Unusual Conditions: N/A

Equipment and Labor Availability & Distance Traveled: Full resources for labor, equipment and materials required under this contract are readily available in area.
Pricing:  This estimate uses Davis Bacon labor rates for Cook County, IL; Wage Decision IL120009, dated 6/15/12 (Mod. #7).

Equipment rates used are from EP 1110-1-8, volume 2 Mideast, 2011. Pricing for materials based on quotes for large quantity items (Steel and armor stone), catalogs, UPB and recent  
similar contracts.         

Contingency and Profit:  No contingency was added in the MII estimate, this was applied based on the CSRA and added in the TPCS. Profit was applied at 8% for Prime and 10% for  
subcontractors.       

Escalation: Applied in TPCS.
Tax:  No sales tax was applied for incorporated materials.
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This report is not copyrighted, but the information contained herein is For Official Use Only.

Estimated Construction Time 650 Days
Effective Date of Pricing 10/1/2012

Preparation Date 1/30/2013

Prepared by George Chartouni

Estimated by CELRC
Designed by Vito Kluza

Montrose Irving_LRR BACKCHECK
FILE NAME:           Montrose Irving Feas.mlp

FILE LOCATION:  Z:\0_Projects\Chicago Shoreline\LRR-PACR-2012\Cost_ATR_Package\Estimates\Montrose to Irving

Project Description: The Contractor will be responsible for providing all necessary facilities, plant, labor, transportation, materials, and equipment to construct perform construction activities  
consisting of reconstruction of approximately 2,400 feet of deteriorated step stone revetment with new armor stone and tiered steps with reused existing limestone block for the back step for  
erosion protection and reduction of flooding due to overtopping and other work items identified in the Bid Schedule. The typical cross section sketch and site plan prepared by USACE were  

used to develop quantities. Where no details were provided, we used the adjacent constructed reaches of the Chicago Shoreline (items such as pile depth, bike path details, back shore  
drainage, etc.).

The major work items are:
-Mobilization     -Demobilization   -Existing breakwater structure demolition - Reuse existing limestone blocks   - Jetty Repair/Rehabilitation  -Universal Access Point -Armor stone  -Topsoil,  

sod and tree planting  -Landside drainage  -Temporary Fencing   -Site security    

Construction Schedule:  Schedule developed by D.Druzbicki. Assumes NTP is 1Q13, and construction is completed by 4Q14 (approx 650 cal. days). Time was added for weather delays and  
winter shutdown. On past projects pile driving has often continued through the winter months.  For purposes of schedule development however a winter shutdown was included to be on safe  

side. It is anticipated that multiple crews will be working simultaneously on critical items (piling, concrete, etc.).

Basis of Estimate:  Current Working Estimate

Overtime: Assumed 6 days per week, 8 hour days; for items on the critical path (pile driving, armor stone placement, etc.).
Acquisition Plan: Unrestricted competitive bid for qualified bidders. Most Chicago Shoreline projects have been competitively bid and awarded to large civil contractors. This contract will be  

administered by USACE.
Sub-Contracting Plan: Landscaping, Pile Driving Contractor, Electrical, Security, Paving, Fencing.

Site Access:  The construction site access will be off of Lake Shore Drive.  The site will be completely fenced to prevent public access to area and have a security guard or remote monitoring  
during non-work hours.  At times a flagman may be required during heavy trucking of fill when crossing bike path. Fenced site will provide storage and staging area for all construction  

materials.  
Construction Methodology: Construction Methodology for this project utilizes standard industry practices.  Assumed vertical H-pile will be driven from land side. SSP and battered H-pile from  
marine plant. Armor stone placed in front of the SSP using floating plant.   SSP and battered piles will be driven ahead of fill placement operations. Vertical pile and concrete work will follow  

along behind.   
Unusual Conditions: N/A

Equipment and Labor Availability & Distance Traveled: Full resources for labor, equipment and materials required under this contract are readily vailable in area.
Pricing:  This estimate uses Davis Bacon labor rates for Cook County, IL; Wage Decision IL120009, dated 6/15/12 (Mod. #7).

Equipment rates used are from EP 1110-1-8, volume 2 Mideast, 2011. Pricing for materials based on quotes for large quantity items (Steel and armor stone), catalogs, UPB and recent  
similar contracts.         

Contingency and Profit:  No contingency was added in the MII estimate, this was applied based on the CSRA and added in the TPCS. Profit was applied at 8% for Prime and 10% for  
subcontractors.       

Escalation: Applied in TPCS.
Tax:  No sales tax was applied for incorporated materials.
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NED Estimate.xlsx

Federal Cost Share ‐ Chicago Shoreline

NED Estimate = % of LPP

E&D CM PM LERRD

Reach 2 88% 90% 100% 100%

Reach 4 78% 77% 100% 100%

Other 100% 100% 100% 100%

Federal Cost Share (% of NED) 65%

NED Totals

PCA #1

PCA #2

PCA #3

Total:

Reach / Price Level Segment Federal Non‐Federal Total

PCA #2 Segments

Reach 2 Belmont Harbor Penisula

02/1999 Construction ‐$                           3,978,569$               3,978,569$               4,453,413$              

PED 8,384$                       ‐$                           12,898$                    12,898$                   

E&D 126,353$                  251,730$                  378,083$                  332,713$                 

CM 64,002$                    281,632$                  345,634$                  311,071$                 

PM 6,117$                       221,417$                  227,534$                  227,534$                 

LERRDS ‐$                           ‐$                           ‐$                           ‐$                          

Subtotal: 204,855$                  4,733,348$              4,942,718$              2,500,000$             

Reach 2 31st Street Beach

05/1999 Construction ‐$                           5,084,087$               5,084,087$               3,134,847$              

PED 6,600$                       ‐$                           10,153$                    10,153$                   

E&D 226,894$                  529,263$                  756,157$                  665,418$                 

CM 39,911$                    308,719$                  348,630$                  313,767$                 

PM 14,240$                    221,417$                  235,657$                  235,657$                 

LERRDS ‐$                           ‐$                           ‐$                           ‐$                          

Subtotal: 287,644$                  6,143,486$              6,434,684$              2,500,000$             

Reach 2 31st to 33rd Street

04/1999 Construction 5,198,587$               ‐$                           5,198,587$               5,572,414$              

PED 11,549$                    ‐$                           17,768$                    17,768$                   

E&D 1,479,575$               242$                           1,479,817$               1,302,239$              

CM 244,570$                  244,570$                  220,113$                 

PM 67,378$                    115,566$                  182,944$                  182,944$                 

PCA 142,962$                  142,962$                  142,962$                 

LERRDS ‐$                           15,000$                    15,000$                    15,000$                   

Subtotal: 7,144,622$              130,808$                  7,281,649$              7,453,441$             

PCA #2 Totals: 7,637,121$              11,007,642$            18,659,050$            12,453,441$           

PCA #3 Segments

Reach 2 Montrose North

06/2003 Construction 22,964,649$            7,372,674$               30,337,323$            15,871,134$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 3,356,127$               44,477$                    3,400,604$               2,992,532$              

CM 2,010,288$               110,000$                  2,120,288$               1,908,259$              

PM 308,421$                  200,000$                  508,421$                  508,421$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 28,639,485$            7,732,151$              36,371,636$            21,285,345$           

Reach 2 Montrose to Irving

01/2014 Construction 2,000,000$               16,859,000$            18,859,000$            10,379,280$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 1,425,977$               700,000$                  2,125,977$               1,870,860$              

CM 500,000$                  1,080,000$               1,580,000$               1,422,000$              

PM 149,728$                  200,000$                  349,728$                  349,728$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 4,075,705$              18,844,000$            22,919,705$            14,026,867$           

LPP Costs
NED estimate

Total NED Cost Federal Share

9,440,860$            6,136,559$           

12,453,441$         8,094,737$           

269,081,043$       174,902,678$      

290,975,344$       189,133,974$      

Federal Cost Share Page 1



NED Estimate.xlsx

Federal Cost Share ‐ Chicago Shoreline

NED Estimate = % of LPP

E&D CM PM LERRD

Reach 2 88% 90% 100% 100%

Reach 4 78% 77% 100% 100%

Other 100% 100% 100% 100%

Federal Cost Share (% of NED) 65%

NED Totals

PCA #1

PCA #2

PCA #3

Total:

Reach / Price Level Segment Federal Non‐Federal Total

LPP Costs
NED estimate

Total NED Cost Federal Share

9,440,860$            6,136,559$           

12,453,441$         8,094,737$           

269,081,043$       174,902,678$      

290,975,344$       189,133,974$      

Reach 2 Irving to Belmont

08/2000 Construction 16,522,353$            ‐$                           16,522,353$            16,592,134$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 1,472,256$               18,317$                    1,490,573$               1,311,704$              

CM 926,004$                  24,471$                    950,476$                  855,428$                 

PM 226,532$                  200,000$                  426,532$                  426,532$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 19,147,145$            247,789$                  19,394,934$            19,190,798$           

Reach 2 Belmont to Diversey North

09/2003 Construction 6,835,266$               3,654,125$               10,489,390$            7,007,975$              

PED 472$                           ‐$                           725$                           725$                          

E&D 2,957,867$               185,448$                  3,143,315$               2,766,117$              

CM 511,747$                  47,958$                    559,705$                  503,735$                 

PM 286,913$                  200,000$                  486,913$                  486,913$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 10,592,265$            4,092,531$              14,685,050$            10,770,466$           

Reach 2 Belmont to Diversey South

11/2007 Construction 10,550,107$            494,320$                  11,044,428$            5,135,780$              

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 1,392,242$               170,000$                  1,562,242$               1,374,773$              

CM 1,137,704$               65,000$                    1,202,704$               1,082,433$              

PM 180,017$                  200,000$                  380,017$                  380,017$                 

LERRDS 5,000$                       5,000$                       5,000$                      

Subtotal: 13,260,070$            934,320$                  14,194,390$            7,978,003$             

Reach 2 Diversey Revetment

10/2009 Construction 7,177,413$               882,651$                  8,060,064$               2,223,725$              

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 544,722$                  150,000$                  694,722$                  611,355$                 

CM  353,878$                  50,000$                    403,878$                  363,490$                 

PM  149,948$                  20,000$                    169,948$                  169,948$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 8,225,961$              1,107,651$              9,333,612$              3,373,518$             

Reach 2 Diversey to Fullerton

03/2004 Construction 9,642,419$               7,530,438$               17,172,857$            12,391,568$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 1,915,067$               113,748$                  2,028,815$               1,785,357$              

CM 1,145,686$               22,269$                    1,167,955$               1,051,159$              

PM 114,904$                  200,000$                  314,904$                  314,904$                 

LERRDS 5,000$                       5,000$                       5,000$                      

Subtotal: 12,818,076$            7,871,455$              20,689,531$            15,547,988$           

Reach 2 2F ‐ Fullerton  

03/2014 Construction ‐$                           27,010,000$            27,010,000$            4,771,600$              

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 140,771$                  700,000$                  840,771$                  739,878$                 

CM 540,000$                  600,000$                  1,140,000$               1,026,000$              

Federal Cost Share Page 2



NED Estimate.xlsx

Federal Cost Share ‐ Chicago Shoreline

NED Estimate = % of LPP

E&D CM PM LERRD

Reach 2 88% 90% 100% 100%

Reach 4 78% 77% 100% 100%

Other 100% 100% 100% 100%

Federal Cost Share (% of NED) 65%

NED Totals

PCA #1

PCA #2

PCA #3

Total:

Reach / Price Level Segment Federal Non‐Federal Total

LPP Costs
NED estimate

Total NED Cost Federal Share

9,440,860$            6,136,559$           

12,453,441$         8,094,737$           

269,081,043$       174,902,678$      

290,975,344$       189,133,974$      

PM 50,000$                    200,000$                  250,000$                  250,000$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 730,771$                  28,515,000$            29,245,771$            6,792,478$             

Reach 2&4 Retrofit 1

Construction 2,552,445$               ‐$                           2,552,445$               ‐$                          

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 66,489$                    ‐$                           66,489$                    ‐$                          

CM 178,061$                  ‐$                           178,061$                  ‐$                          

PM 15,368$                    ‐$                           15,368$                    ‐$                          

LERRDS ‐$                           ‐$                           ‐$                           ‐$                          

Subtotal: 2,812,363$              ‐$                           2,812,363$              ‐$                          

Reach 2 & 4 Retrofit 2, Landscape & Mock‐Up

Construction 1,272,439$               ‐$                           1,272,439$               ‐$                          

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 394,786$                  ‐$                           394,786$                  ‐$                          

CM 140,340$                  ‐$                           140,340$                  ‐$                          

PM 55,665$                    ‐$                           55,665$                    ‐$                          

LERRDS ‐$                           ‐$                           ‐$                           ‐$                          

Subtotal: 1,863,229$              ‐$                           1,863,229$              ‐$                          

Reach 3 3M ‐ Meigs Field

Construction ‐$                           ‐$                           ‐$                           ‐$                          

PED 55,599$                    ‐$                           85,537$                    85,537$                   

E&D ‐$                           ‐$                           ‐$                           ‐$                          

CM ‐$                           ‐$                           ‐$                           ‐$                          

PM ‐$                           ‐$                           ‐$                           ‐$                          

LERRDS ‐$                           ‐$                           ‐$                           ‐$                          

Subtotal: 55,599$                    ‐$                           85,537$                    85,537$                   

Reach 3 Solidarity Drive

Construction ‐$                           10,379,935$            10,379,935$            10,379,935$           

PED 303,756$                  ‐$                           467,317$                  467,317$                 

E&D 50,210$                    422,675$                  472,885$                  472,885$                 

CM ‐$                           443,880$                  443,880$                  443,880$                 

PM ‐$                           20,000$                    20,000$                    20,000$                   

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 353,966$                  11,271,490$            11,789,017$            11,789,017$           

Reach 4 I‐55 to 30th Street

03/2000 Construction 13,848,889$            ‐$                           13,848,889$            17,842,151$           

PED 39,108$                    ‐$                           60,167$                    60,167$                   

E&D 2,113,649$               139,904$                  2,253,553$               1,757,771$              

CM 477,402$                  74,814$                    552,216$                  425,206$                 

PM 115,967$                  200,000$                  315,967$                  315,967$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 16,595,015$            419,718$                  17,035,791$            20,406,261$           

Reach 4 33rd to 37th Street 
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NED Estimate.xlsx

Federal Cost Share ‐ Chicago Shoreline

NED Estimate = % of LPP

E&D CM PM LERRD

Reach 2 88% 90% 100% 100%

Reach 4 78% 77% 100% 100%

Other 100% 100% 100% 100%

Federal Cost Share (% of NED) 65%

NED Totals

PCA #1

PCA #2

PCA #3

Total:

Reach / Price Level Segment Federal Non‐Federal Total

LPP Costs
NED estimate

Total NED Cost Federal Share

9,440,860$            6,136,559$           

12,453,441$         8,094,737$           

269,081,043$       174,902,678$      

290,975,344$       189,133,974$      

04/2000 Construction 13,012,879$            ‐$                           13,012,879$            10,183,741$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 1,301,542$               40,150$                    1,341,692$               1,046,520$              

CM 950,732$                  32,000$                    982,732$                  756,703$                 

PM 78,619$                    200,000$                  278,619$                  278,619$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 15,343,772$            277,150$                  15,620,922$            12,270,583$           

Reach 4 37th to 40th Street

10/2003 Construction 7,032,451$               15,666,873$            22,699,324$            13,197,395$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 2,918,897$               440,674$                  3,359,571$               2,620,466$              

CM 910,501$                  64,769$                    975,271$                  750,958$                 

PM 232,052$                  200,000$                  432,052$                  432,052$                 

LERRDS 5,000$                       5,000$                       5,000$                      

Subtotal: 11,093,902$            16,377,317$            27,471,219$            17,005,871$           

Reach 4 40th to 41st Street

03/2007 Construction 14,180,095$            2,999,917$               17,180,012$            9,788,530$              

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 870,350$                  ‐$                           870,350$                  ‐$                          

CM 1,415,224$               ‐$                           1,415,224$               1,089,722$              

PM 456,599$                  200,000$                  656,599$                  656,599$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 16,922,268$            3,204,917$              20,127,186$            11,539,851$           

Reach 4 41st to 43rd Street

08/2002 Construction 6,923,961$               ‐$                           6,923,961$               8,423,007$              

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 305,116$                  ‐$                           305,116$                  237,990$                 

CM 513,352$                  ‐$                           513,352$                  395,281$                 

PM 109,842$                  200,000$                  309,842$                  309,842$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 7,852,270$              205,000$                  8,057,270$              9,371,119$             

Reach 4 43rd to 45th Street

02/2012 Construction ‐$                           14,858,000$            14,858,000$            12,117,295$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 24,911$                    1,200,000$               1,224,911$               955,431$                 

CM 297,000$                  1,395,000$               1,692,000$               1,302,840$              

PM 7,473$                       200,000$                  207,473$                  207,473$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 329,385$                  17,658,000$            17,987,385$            14,588,039$           

Reach 4 45th to 51st Street

05/2016 Construction ‐$                           102,047,000$          102,047,000$          32,881,253$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 417,346$                  2,700,000$               3,117,346$               2,431,530$              

CM 2,041,000$               3,500,000$               5,541,000$               4,266,570$              

PM 56,657$                    200,000$                  256,657$                  256,657$                 
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NED Estimate.xlsx

Federal Cost Share ‐ Chicago Shoreline

NED Estimate = % of LPP

E&D CM PM LERRD

Reach 2 88% 90% 100% 100%

Reach 4 78% 77% 100% 100%

Other 100% 100% 100% 100%

Federal Cost Share (% of NED) 65%

NED Totals

PCA #1

PCA #2

PCA #3

Total:

Reach / Price Level Segment Federal Non‐Federal Total

LPP Costs
NED estimate

Total NED Cost Federal Share

9,440,860$            6,136,559$           

12,453,441$         8,094,737$           

269,081,043$       174,902,678$      

290,975,344$       189,133,974$      

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 2,515,003$              108,452,000$          110,967,003$          39,841,010$           

Reach 4 51st to 54th Street

05/2002 Construction ‐$                           9,171,978$               9,171,978$               6,908,461$              

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 159,681$                  400,855$                  560,537$                  437,219$                 

CM ‐$                           375,499$                  375,499$                  289,134$                 

PM 100,000$                  200,000$                  300,000$                  300,000$                 

LERRDS ‐$                           500$                           500$                           500$                          

Subtotal: 259,681$                  10,148,832$            10,408,514$            7,935,314$             

Reach 4 54th to 56th Street

08/2015 Construction ‐$                           45,985,000$            45,985,000$            17,520,480$           

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 229,925$                  2,100,000$               2,329,925$               1,817,342$              

CM 920,000$                  1,550,000$               2,470,000$               1,901,900$              

PM 50,000$                    200,000$                  250,000$                  250,000$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 1,199,925$              49,840,000$            51,039,925$            21,494,722$           

Reach 4 56th to 57th Street

05/2002 Construction ‐$                           6,265,463$               6,265,463$               1,718,304$              

PED ‐$                           ‐$                           ‐$                           ‐$                          

E&D 181,323$                  1,610,228$               1,791,552$               1,397,410$              

CM 9,384$                       563,892$                  573,276$                  441,423$                 

PM 26,116$                    200,000$                  226,116$                  226,116$                 

LERRDS ‐$                           5,000$                       5,000$                       5,000$                      

Subtotal: 216,824$                  8,644,583$              8,861,407$              3,788,254$             

PCA #3 Totals: 174,902,678$          295,843,904$          470,961,393$          269,081,043$         

Federal Cost Share Page 5
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This Cost and Schedule Report is comprised of four separate CSRA’s for the remaining 
projects of the Chicago Shoreline. Although the projects are similar, individual CSRA’s 
were done to capture the unique features and risk associated with each reach.  The 
remaining reaches are: 
 
 
 

Project Estimate Contingency ($) Contingency  Total Cost incl 
Contingency 

Fullerton Theater 
by the Lake 
 

$28.9M $6.0M 21% $34.9M 

45th to 51st 
 

$105.3M $23.6M 22% $128.9M 

54th to 56th 
(Promontory Point) 

$44.2M $12.4M 28% $56.6M 

Montrose to Irving 
 

$18.7M $4.7M 25% $23.4M 
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EXECUTIVE SUMMARY 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the Fullerton Theater by the Lake reach of the Illinois Shoreline 
Erosion, Interim III Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline). In 
compliance with Engineer Regulation (ER) 1110-2-1302, Civil Works Cost Engineering 
a formal risk analysis study was conducted for the development of contingency on the 
total project cost.  The purpose of this risk analysis study was to establish project 
contingencies by identifying and measuring the cost and schedule impact of project 
uncertainties with respect to the estimated total project cost. 

Specific to the Fullerton Theater by the Lake Project, the most likely constant dollar 
program year cost (First Cost at FY13 price level) is estimated at approximately $35 
million including a contingency value of $6 Million or approximately 21 percent on all 
feature accounts.   
 

KEY FINDINGS/OBSERVATIONS RECOMMENDATIONS 
 

The key cost risk drivers identified through sensitivity analysis are: 
 

 Modifications and Claims 
 Project Scope Definition 
 Plan quantities at early stage of development  

 
These drivers contribute over 82 percent of the statistical cost variance.  The costs of 
modifications on past reaches have varied widely. If the modifications are typical of 
what has been seen in the past it should not have a significant impact on cost or 
schedule.  However, there have been major modifications in the past that have resulted 
in significant cost increases (>25%).   
 
 
The key schedule risk drivers identified through sensitivity analysis are:  
 

 Project Funding Stream 
 Differing Site Conditions 
 Modifications and Claims 
 USACE has to assume design 
 Permitting issues 

 
These drivers contribute close to 89 percent of the statistical schedule variance.  The 
lack of adequate funding could change the project as it moves forward and potentially 
split the project into smaller contracts and or draw out start of construction due to 
funding issues.  Should significant modifications or claims come up, the project 
schedule could also be delayed.  
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Recommendations, as detailed within the main report, include the implementation of 
cost and schedule contingencies, further iterative study of risks throughout the project 
life-cycle, potential mitigation throughout the remaining construction, and proactive 
monitoring and control of risk identified in this study. 
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1. PURPOSE 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the Fullerton Theater by the Lake reach of the Illinois Shoreline 
Erosion, Interim III Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline).   

2. BACKGROUND 

Chicago’s shoreline is largely man-made and constructed on landfill an average of 
1,500 feet wide. This landfill is a key-contributing factor to the creation of an extensive 
series of lakeshore parks that began in the mid to late 1800s and continued through the 
1940s. During the turn of the last century and into the 1930s, wooden cribs structures 
were constructed primarily to contain the stone fill material in order to provide a base 
upon which 4 to 8 ton cut limestone blocks would be placed in step-stone fashion to 
construct the existing revetment structure. This project provides storm damage 
protection to the Lake Michigan shoreline and, in particular, to Lake Shore Drive, a 
major transportation artery in the City of Chicago.  The previous shoreline structures, 
built in the early 1900s, had deteriorated and no longer functioned to protect against 
storms, flooding and erosion. 
 

The Chicago Shoreline project was authorized under the Water Resources 
Development Act of 1996 (P.L. 104–303) Section 101(12) which stipulated: 
  

The project for storm damage reduction and shoreline erosion protection, 
Lake Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State 
line: Report of the Chief of Engineers, dated April 14, 1994, at a total cost 
of $204,000,000, with an estimated Federal cost of $110,000,000 and an 
estimated non-Federal cost of $94,000,000. The project shall include the 
breakwater near the South Water Filtration Plant described in the report as 
a separate element of the project, at a total cost of $11,470,000, with an 
estimated Federal cost of $7,460,000 and an estimated non-Federal cost 
of $4,010,000. The Secretary shall reimburse the non-Federal interest for 
the Federal share of any costs incurred by the non-Federal interest— (A) 
in reconstructing the revetment structures protecting Solidarity Drive in 
Chicago, Illinois, if such work is determined by the Secretary to be a 
component of the project; and (B) in constructing the breakwater near the 
South Water Filtration Plant in Chicago, Illinois. 

 
Additional authorization was provided under Water Resources Development Act of 
1999 (P.L. 106–53)  Section 318 which stipulated: 
 

The project for storm damage reduction and shore protection, Lake 
Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State line, 
authorized by section 101(a)(12) of the Water Resources Development 
Act of 1996 (110 Stat. 3664), is modified to provide for reimbursement for 
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additional project work undertaken by the non-Federal interest. The 
Secretary shall credit or reimburse the non-Federal interest for the Federal 
share of project costs incurred by the non-Federal interest in designing, 
constructing, or reconstructing reach 2F (700 feet south of Fullerton 
Avenue and 500 feet north of Fullerton Avenue), reach 3M (Meigs Field), 
and segments 7 and 8 of reach 4 (43rd Street to 57th Street), if the non-
Federal interest carries out the work in accordance with plans approved by 
the Secretary, at an estimated total cost of $83,300,000. The Secretary 
shall reimburse the non- Federal interest for the Federal share of project 
costs incurred by the non-Federal interest in reconstructing the revetment 
structures protecting Solidarity Drive in Chicago, Illinois, before the signing 
of the project cooperation agreement, at an estimated total cost of 
$7,600,000. 

 
The construction of the Chicago Shoreline Project began in 1997 and design and 
construction responsibility was divided between the U.S. Army Corps of 
Engineers (USACE), Chicago District and the non-Federal sponsor under the 
terms of the project cooperation agreements. Project segments were constructed 
by USACE, Chicago District or by the City of Chicago, Department of 
Transportation and the Chicago Park District.  Remaining construction contracts 
to be pursued by the non-Federal sponsors will likely exceed the maximum 
project cost limit according to Section 902 of the Water Resources Development 
Act of 1986, as amended.   
 
There are four additional reaches to be completed: 

 Fullerton Theater by the Lake 
 Montrose to Irving 
 45th to 51st 
 Promontory Point  

Due to the differences in the various reaches (design stages, project features, 
etc.), a separate CSRA was prepared for each. 

 

3. REPORT SCOPE 

The scope of the risk analysis report is to calculate and present the cost and schedule 
contingencies at the 80 percent confidence level using the risk analysis processes as 
mandated by U.S. Army Corps of Engineers (USACE) Engineer Regulation (ER) 1110-
2-1150, Engineering and Design for Civil Works, ER 1110-2-1302, Civil Works Cost 
Engineering, and Engineer Technical Letter 1110-2-573, Construction Cost Estimating 
Guide for Civil Works.  The report presents the contingency results for both cost and 
schedule risks for all project features.  The study and presentation excludes 
consideration for operation and maintenance or life cycle costs. 



Fullerton Theater by the Lake – Chicago Shoreline – Cost and Schedule Risk Analysis 
Report 
 

5 

3.1 Project Scope 

The formal process included extensive involvement of the PDT for risk identification and 
the development of the risk register for the remaining reaches to be completed along 
the Chicago Shoreline.  The analysis process evaluated the most likely Micro Computer 
Aided Cost Estimating System (MCACES) cost estimate, 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), 1110-2-573, 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 approximate design stage varies for each of the upcoming reaches from 
feasibility level drawings to roughly 50% plans and specifications. 

3.2 USACE Risk Analysis Process 

The risk analysis process follows the USACE Headquarters requirements as well as the 
guidance provided by the Cost Engineering Directory of Expertise for Civil Works (Cost 
Engineering DX).  The risk analysis process reflected within the risk analysis report 
uses probabilistic cost and schedule risk analysis methods within the framework of the 
Crystal Ball software.  The risk analysis results are intended to serve several functions, 
one being the establishment of reasonable contingencies reflective of an 80 percent 
confidence level to successfully accomplish the project work within that established 
contingency amount.  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 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 analyses 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, the 
risk analysis is performed to meet the requirements and recommendations of the 
following documents and sources: 

 ER 1110-2-1150, Engineering and Design for Civil Works Projects. 
 ER 1110-2-1302, Civil Works Cost Engineering. 
 ETL 1110-2-573, Construction Cost Estimating Guide for Civil Works. 
 Cost and Schedule Risk Analysis Process guidance prepared by the USACE Cost 

Engineering DX. 
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 Memorandum from Major General Don T. Riley (U.S. Army Director of Civil 
Works), dated July 3, 2007. 

 Engineering and Construction Bulletin issued by James C. Dalton, P.E. (Chief, 
Engineering and Construction, Directorate of Civil Works), dated September 10, 
2007. 

4. METHODOLOGY/PROCESS 

The risk analysis process for this study is intended to determine the probability of 
various cost outcomes and quantify the required contingency needed in the cost 
estimate to achieve any desired level of cost confidence.  A parallel process is also 
used to determine the probability of various project schedule duration outcomes and 
quantify the required schedule contingency (float) needed in the schedule to achieve 
any desired level of schedule confidence.  

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

The Cost Engineering DX guidance for cost and schedule risk analysis generally 
focuses on the 80-percent level of confidence (P80) for cost contingency calculation.  It 
should be noted that use of P80 as a decision criteria is a risk adverse approach 
(whereas the use of P50 would be a risk neutral approach, and use of levels less than 
50 percent would be risk seeking).  Thus, a P80 confidence level results in greater 
contingency as compared to a P50 confidence level. 

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

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

4.1 Identify and Assess Risk Factors 

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

Checklists or historical databases of common risk factors are sometimes used to 
facilitate risk factor identification.  However, key risk factors are often unique to a project 
and not readily derivable from historical information.  Therefore, input from the entire 
PDT is obtained using creative processes such as brainstorming or other facilitated risk 
assessment meetings.  In practice, a combination of professional judgment from the 
PDT and empirical data from similar projects is desirable and is considered. 

Cost Engineering facilitated a risk identification and qualitative analysis meeting with the 
Project Delivery Team (PDT) on May 10, 2012. Representatives from the following 
disciplines were in attendance: 

 Cost Engineering     
 Project Management 
 Civil 
 Construction 
 Planning 
 Hydraulic/Coastal 
 Environmental 
 Structural 
 Geotechnical 

This meeting focused primarily on risk factor identification using brainstorming 
techniques, but also included some discussions based on risk factors common to 
projects of similar scope and geographic location.     

Additionally, numerous phone calls and informal meetings were conducted throughout 
the risk analysis process on an as-needed basis to further facilitate risk factor 
identification, market analysis, and risk assessment.   

4.2 Quantify Risk Factor Impacts 

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

Similar to the identification and assessment process, risk factor quantification involves 
multiple project team disciplines and functions.  However, the quantification process 
relies more extensively on collaboration between cost engineering, designers, and risk 
analysis team members with lesser inputs from other functions and disciplines.   
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The following is an example of the PDT quantifying risk factor impacts by using an 
iterative, consensus-building approach to estimate the elements of each risk factor: 

 Maximum possible value for the risk factor. 
 Minimum possible value for the risk factor. 
 Most likely value (the statistical mode), if applicable. 
 Nature of the probability density function used to approximate risk factor 

uncertainty. 
 Mathematical correlations between risk factors. 
 Affected cost estimate and schedule elements. 

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

4.3 Analyze Cost Estimate and Schedule Contingency 

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

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

For schedule contingency analysis, the option schedule contingency is calculated as the 
difference between the P80 option duration forecast and the base schedule duration.  
These contingencies are then used to calculate the time value of money impact of 
project delays that are included in the presentation of total cost contingency in section 6.  
The resulting time value of money, or added risk escalation, is then added into the 
contingency amount to reflect the USACE standard for presenting the “total project cost” 
for the fully funded project amount. 

Schedule contingency is analyzed only on the basis of each option and not allocated to 
specific tasks.  Based on Cost Engineering DX guidance, only critical path and near 
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critical path tasks are considered to be uncertain for the purposes of contingency 
analysis.   

5. KEY ASSUMPTIONS 

Key assumptions are those that are most likely to significantly effect the determinations 
and/or estimates of risk presented in the risk analysis.  The key assumptions are 
important to help ensure that project leadership and other decision makers understand 
the steps, logic, limitations, and decisions made in the risk analysis, as well as any 
resultant limitations on the use of outcomes and results.   

The Cost Engineering Team has identified the following key assumptions for the risk 
analysis:  

 Level of design: The cost comparisons and risk analyses performed and reflected 
in this report are based upon design scope and estimates that are slightly beyond 
feasibility level. 

 Design Scope: Some areas of scope are not fully developed and required 
significant assumptions by the cost engineer. 

 Contract Acquisition Strategy:  Consistent with cost estimate and schedule 
assumptions, it is assumed that the contract acquisition strategy is unrestricted 
IFB.  However, the final determination on acquisition strategy may change 
depending on funding availability or other requirements. Use of other acquisition 
strategies may impact costs and schedules. 

 Project Schedule:  For development purposes the project is being developed 
assuming various reaches would be constructed nearly simultaneously.    Also, 
depending on how funding is received; the project could be split into smaller 
phases or have the start of construction delayed. 

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

 Operations and Maintenance: Was not included in this analysis. 
 ATR status: Successfully complete. 
 Impacts Studied:  Moderate and High impacts, as identified in the risk register, 

were considered for the purposes of calculating cost contingency.  Moderate and 
High level risk impacts were only applied to critical path and near critical path 
schedule tasks for the purposes of calculating schedule contingency.  Low and 
moderate level risk impacts should be maintained in project management 
documentation, and reviewed at each project milestone to determine if they 
should be placed on the risk “watch list” for further monitoring and evaluation. 



Fullerton Theater by the Lake – Chicago Shoreline – Cost and Schedule Risk Analysis 
Report 
 

10 

6. RISK ANALYSIS RESULTS 

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

6.1 Risk Register 

A risk register is a tool commonly used in project planning and risk analysis and serves 
as the basis for the risk studies and Crystal Ball risk models.  A summary risk register 
that includes typical risk events studied (high and moderate levels) should be presented 
in a table in this section.  The risk register reflects the results of risk factor identification 
and assessment, risk factor quantification, and contingency analysis.  A more detailed 
risk register would be provided in appendix A.  The detailed risk registers of appendix A 
include low level and unrated risks, as well as additional information regarding the 
specific nature and impacts of each risk. 

It is important to note that a risk register can be an effective tool for managing identified 
risks throughout the project life cycle.  As such, it is generally recommended that risk 
registers be updated as the designs, cost estimates, and schedule are further refined, 
especially on large projects with extended schedules.  Recommended uses of the risk 
register going forward include: 

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

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

 Communicating risk management issues. 
 Providing a mechanism for eliciting risk analysis feedback and project control input. 
 Identifying risk transfer, elimination, or mitigation actions required for 

implementation of risk management plans.  

In simple terms, a correlation is a dependency that exists between two risks and may be 
direct or indirect.  An indirect correlation is one in which large values of one risk are 
associated with small values of the other.  Indirect correlations have correlation 
coefficients between 0 and -1.  A direct correlation is one in which large values of one 
risk are associated with large values of the other.  Direct correlations have correlation 
coefficients between 0 and 1. For this project no correlations between risks were 
identified or used. There were similar risk items that were combined to avoid double 
counting or placing too much emphasis on them. 

6.2 Cost Risk Analysis - Cost Contingency Results 

Table 1 provides the Base Estimate Construction Cost contingencies calculated for the 
P80 confidence level.  This is quantified as approximately $4.5 million at the P80 
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confidence level (about 21 percent of the base cost estimate).  For comparison, the cost 
contingency at the P100 and P50 confidence levels was quantified as 14 percent and 
45 percent of the base cost estimate, respectively. The 21 percent contingency 
percentage is applied to the cost estimate on the Total Project Cost Summary to 
calculate the final contingency amount.   
 
Table 1.  Construction Cost Contingency Summary 
 

Risk Analysis Forecast Approximate Base 
Estimate 

Total Contingency 

($) 
Total 

Contingency (%) 
50% Confidence Level 

Construction Feature Cost $21.8M $3.0M 13.6% 
80% Confidence Level 

Construction Feature Cost $21.8M $4.5M 20.7% 
100% Confidence Level 

Construction Feature Cost $21.8M $9.7M 44.5% 
Notes: 

1) Includes construction cost and schedule contingency impacts. 
2) Contingency excludes PED and construction management costs.   

6.2.1 Sensitivity Analysis 
 
Sensitivity analysis generally ranks the relative impact of each risk/opportunity as a 
percentage of total cost uncertainty.  The Crystal Ball software uses a statistical 
measure (contribution to variance) that approximates the impact of each risk/opportunity 
contributing to variability of cost outcomes during Monte Carlo simulation. 
 
Key cost drivers identified in the sensitivity analysis can be used to support 
development of a risk management plan that will facilitate control of risk factors and 
their potential impacts throughout the project lifecycle.  Together with the risk register, 
sensitivity analysis results can also be used to support development of strategies to 
eliminate, mitigate, accept or transfer key risks. 
 

6.2.2 Sensitivity Analysis Results 
 
The risks/opportunities considered as key or primary cost drivers are ranked in order of 
importance in contribution to variance bar charts.  Opportunities that have a potential to 
reduce project cost and are shown with a negative sign; risks are shown with a positive 
sign to reflect the potential to increase project cost.  A longer bar in the sensitivity 
analysis chart represents a greater potential impact to total project cost. It should be 
noted that an understanding of the risk model is also required to understand the outputs 
of the sensitivity. In general, the larger the potential cost variation of an element the 
more likely it will show up as being a highly sensitive item. The actual value of risk 
(contingency) that it is contributing may actually be significantly smaller than other items 
listed much lower on the sensitivity chart.  Figure 1 and 2 shows the Cost and Schedule 
Sensitivity of the Model. 
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Figure 1. Cost Sensitivity Analysis 
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Figure 2. Schedule Sensitivity Analysis 

 

6.3 Schedule Risk Analysis  

Table 2 provides the schedule duration contingencies calculated for the P80 confidence 
level.  The schedule duration contingencies for the P50 and P100 confidence levels are 
also provided for illustrative purposes.   
 
Schedule duration contingency was quantified as 50 months based on the P80 level of 
confidence. The schedule contingencies were calculated by applying the moderate and 
high level schedule risks identified in the risk register for each option to the durations of 
critical path and near critical path tasks.  
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Table 2.  Schedule Duration Contingency Summary 
 

Risk Analysis Forecast 

Base 
Construction 

Schedule 
Duration 
(months) 

Contingency 
(months) 

Contingency 
(%) 

50% Confidence Level 
FPF Construction Duration 29 17 57.8% 

80% Confidence Level 
FPF Construction Duration 29 21 71.6% 

100% Confidence Level 
FPF Construction Duration 29 36 125.5% 

7. MAJOR FINDINGS/OBSERVATIONS 

This section provides a summary of significant risk analysis results in this section, which 
have been identified in the preceding sections of the report.  Risk analysis results are 
intended to provide project leadership with contingency information for scheduling, 
budgeting, and project control purposes, as well as to provide tools to support decision 
making and risk management as projects progress through planning and 
implementation.  Because of the potential for use of risk analysis results for such 
diverse purposes, this section also reiterates and highlights important steps, logic, key 
assumptions, limitations, and decisions to help ensure that the risk analysis results are 
appropriately interpreted.  Table 2 presents project contingencies, which include base 
cost plus cost and schedule contingencies.   

Table 3.  Project Contingencies (Base Cost Plus Cost and Schedule 
Contingencies) 
Confidence 

Level Project Cost  Contingency ($) Contingency 
(%) 

P0 $25,229,000 ($3,710,000) -13%
P10 $30,016,000 $1,077,000 4%
P20 $30,960,000 $2,021,000 7%
P30 $31,648,000 $2,709,000 9%
P40 $32,278,000 $3,339,000 12%
P50 $32,879,000 $3,941,000 14%
P60 $33,487,000 $4,548,000 16%
P70 $34,144,000 $5,206,000 18%
P80 $34,918,000 $5,979,000 21%
P90 $35,992,000 $7,053,000 24%

P100 $41,812,000 $12,873,000 44%
Note: Costs include PED and S&A. 
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The key cost risk drivers identified through sensitivity analysis are  

 Modifications and Claims 
 Project Scope Definition 
 Plan quantities at early stage of development  

Together these factors contribute over 82 percent of the statistical cost variance.  The 
costs of modifications on past reaches have varied widely. If the modifications are 
typical of what has been seen in the past it should not have a significant impact on cost 
or schedule.  However, there have been major modifications in the past that have 
resulted in significant cost  increases (>25%).   
 
The key schedule risk drivers identified through sensitivity analysis are 

 Project Funding Stream 
 Differing Site Conditions 
 Modifications and Claims 
 USACE taking over design if an A/E can’t finish design work 
 Permitting issues 

These risks contribute close to 89 percent of the statistical schedule variance.  The 
greatest risk is lack of adequate funding which could significantly change the project as 
it moves forward and potentially split the project into smaller contracts and or draw out 
start of construction due to funding issues.  Should significant modifications or claims 
(or differing site conditions) come up, the project schedule could also be delayed.  
 

8. MITIGATION RECOMMENDATIONS 

This section provides a list of recommendations for continued management of the risks 
identified and analyzed in this study.  Note that this list is not all-inclusive. 
 
Risk Drivers:   
 

1. Cost Risk: The key risk driver of Modifications and Claims is partially within the 
PDT’s scope of influence. Modifications and claims should be minimized as the 
project scope is further developed during the Plans and Specifications phase. 
Monitoring and updates of the Total Project Cost and implementation of risk 
mitigation strategies should be managed for identified risks as well as new risks 
that arise. Whereas the developed contingency, itself, is a response to the 
potential for these risks, these risks warrant consideration of other potential 
responses and proactive monitoring and control. 

   
2.  Schedule Risk:   Project Funding is beyond the PDT’s influence.  Proactive 

monitoring and development of mitigation strategies can minimize the adverse 
schedule effects of these risks. Annual funding received could significantly affect 
the overall project duration and the PDT must integrate it fully with the anticipated 
funding profile.   Other risks relating to USACE completing the design or 
permitting issues are unlikely at this stage of the Chicago Shoreline project.  The 
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A/E’s associated with the project have completed past designs without issue but 
it can’ be completely dismissed at this point. Permitting issues should also be 
known at this point but are included on the outside chance something unforeseen 
comes up.   

 
3. Risk Management:  Accurate representation of estimates and risks throughout 

the development of the project is critical, and the risk analysis study and 
technical review of said estimate is a critical mitigation strategy.  Cost 
Engineering recommends continuous, proactive, and timely updates to the 
estimate in conjunction with proactive contract placement and phasing planning 
and execution.  It is recommended that the outputs created during the initial risk 
analysis effort serve as tools in future risk management processes.  The risk 
register should be updated at each major project milestone and estimate update.  
The results of the sensitivity analysis may also be used for response planning 
strategy and development.  These tools should be used in conjunction with 
regular risk review meetings.  As an example, recommended uses of the risk 
register include: 

 
 Documenting risk mitigation strategies being pursued in response to the 

identified risks and their assessment in terms of probability and impact. 
 
 Providing project sponsors, stakeholders and leadership/management with a 

documented framework from which risk status can be reported in the context 
of project controls.  

 
 Communicating risk management issues. 

 
 Providing a mechanism for eliciting risk analysis feedback and project control 

input. 
 

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

 
4.  Risk Analysis Updates:  Project leadership should review risk items identified in 

the original risk register and add others, as required, throughout the project life-
cycle.  Risks should be reviewed for status and reevaluation (using qualitative 
measure, at a minimum) and placed on risk management watch lists if any risk’s 
likelihood or impact significantly increases.  Project leadership should also be 
mindful of the potential for secondary (new risks created specifically by the 
response to an original risk) and residual risks (risks that remain and have 
unintended impact following response).   
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Risk 
No. 

Risk/Opportunity 
Event Concerns 

  Project Cost Project Schedule 

PDT 
Discussions 

Likelihood
* Impact* Risk Level* 

Likelihood
* Impact* Risk Level* 

Contract Risks (Internal Risk Items are those that are generated, caused, or controlled within the PDT's sphere of influence.) 

  
PROJECT & 
PROGRAM MGMT                     

PPM-
1 

Project Scope 
definition could 
change 

Due to public 
pressure the City 
changes the design 
to address concerns 
(all 3 proj) 

Based on past 
project 
experience this is 
likely to occur 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  
PPM-

2 
USACE has to 
assume design 
responsibility 

City hired A/E cannot 
finish design 

Based on past 
experience with 
other local 
sponsors 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  

CONTRACT 
ACQUISITION 
RISKS                     

CA-1 Contracting 
acquisition 
undecided 

Local Sponsor could 
send out as SBA and 
increase the price 

PDT feels the 
PM should 
address contract 
risks after this 
meeting 

Unlikely Marginal LOW   Unlikely Marginal LOW 
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  TECHNICAL RISKS                     
TL-1 Design Confidence 

in Products by A/E 
Is USACE confident 
in the 
designs/quantities by 
A/E? 

USACE is 
confident.  
USACE provides 
review/comment
s through out 
design.  A/E is 
using USACE 
guide 
specifications. 
Risk is typically 
low. 

Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  
TL-2 Sufficiency/condition 

of borrow/fill sites 
Quality of fill, sand, 
and stone in large 
quantities 

Environmental 
concerns with 
sand and fill 
none with stone. 
Can mitigate 
risks by requiring 
contractor to 
perform testing 
before bringing it 
on job (written in 
specs) 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  
LANDS AND 
DAMAGES RISKS                     

LD-1 Utilities locations not 
marked on current 
prints 

Unknown utilities and  
or unplanned utility 
relocations/diversion
s to existing sites 
could cause a delay 
and or add costs.  

Previous reaches 
have 
encountered 
some unmarked 
utilities that 
required 
relocation. 
Additional costs 
to LS and 
additional time to 
relocate may be 
required. Given 
location near 
lake, unmarked 

Likely Negligible LOW   Likely Negligible LOW 
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utilities should 
not be a major 
concern. 
Possibly by 
Fullerton Theater 
by the Lake. 

LD-2 All land owned by 
LS. 

No issues anticipated 
regarding RE. 

No issues. Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  

  

REGULATORY 
AND 
ENVIRONMENTAL 
RISKS                     

RE-1 Potential permitting 
issues with placing 
large amounts of fill 
in lake (behind 
SSP). 

Permitting delays 
could delay start of 
construction. 

Even though the 
city is performing 
the work USACE 
still has to obtain 
the 401 permit 
and perform EA's 
and NEPA.  
Obtaining these 
items fall on a 
agency outside 
our control. 

Unlikely Negligible LOW   Unlikely Significan
t 

MODERATE 

  
RE-2 Historical/Cultural 

Site (Prom. Point) 
Getting a approved 
plan approved by the 
public/SHPO 

High level of 
uncernity of how 
the proposed 
design will be 
acceptedby 
public/SHPO 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  

  
CONSTRUCTION 
RISKS                     

CON-
1 

Modifications and or 
claims on  contracts 

Claims or 
modifications could 
cause the actual 
contract cost to 
increase 

We know mods 
will happen, just 
uncertain of the 
magnitude. Look 
at historical data. 

Very Likely Significan
t 

HIGH   Very Likely Marginal MODERATE   
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CON-
2 

Discovering grey 
material 

May encounter 
material that could 
require 
removal/remediation. 

Encountering 
grey material 

would result in 
higher cost, 

delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
3 

Bed Rock Bed rock elevation 
impacting SSP 
driving, 

If top of bedrock 
varies from plan, 

differing site 
condition could 
result in design 

changes & 
delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
4 

weather impacts temperature too low 
for concrete 
placement, storm 
events washing out 
fresh concrete 

Working along 
shore may result 

in delays, 
rework. Need to 
include enough 
weather days in 

schedule. 
Schedule impact 
will be covered 
under CON-1  

Mods and 
Claims. 

Likely Negligible LOW   Likely Marginal MODERATE   

CON-
5 

Site access by 
contractor 

Contractor access 
may be severly 
limited in Promontory 
Point decreasing 
productivity. 

Since we are 
near Field 

Museum, may be 
additional 

requirements by 
city limiting 
contractor 

activity resulting 
in decreased 
productivity, 

longer schedule. 

Likely Negligible LOW   Likely Marginal MODERATE   
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CON-
6 

Impacts from City 
Events 

City events could 
delay construction of 
the remaining 
projects. 

Events such as 
the air show, 
festivals, etc. 
may prevent 
contractor from 
timely completion 
of work.  This 
can be mitigated 
since most of the 
events can be 
determined prior 
to award and 
therefore 
accounted for in 
the costs. Most 
events are short 
term induration. 

Likely Negligible LOW   Likely Negligible LOW   

  ESTIMATE AND 
SCHEDULE RISKS 

                    

EST-
1 

Project 
Development and 
Estimate Risk 

Estimate 
development based 
on unit costs may not 
be reflective of actual 
costs. Quantities 
based on 25 to 50% 
drawings and are not 
complete 

There will be 
changes to 
scope and 

quantity before 
designs are 

finalized. 
Assuming Local 

Sponsor will 
want to keep 
changes to a 

minimum to limit 
their costs since 

this is all Non 
Fed 

expenditures. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

EST-
2 

Plan quantities are 
at early stage of 
development. 

Quantities may vary 
once designs are 
finalized. 

Major qtys have 
been checked.  
Pile lengths are 
still TBD. Used 
adjacent reaches 
which should get 
us close. 

Unlikely Significan
t 

MODERATE   Unlikely Marginal LOW   
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EST-
3 

Estimates capture 
full scope for all 
project features. 

Given prelim design, 
final scope may 
include additional 
features that are not 
currently shown. 

Scope may 
increase causing 
costs to go up 
also. Since these 
are fully LS 
funded they will 
try to minimize 
scope/cost 
increases.  

Likely Marginal MODERATE   Likely Marginal MODERATE   

  FEATURE LEVEL  
RISKS 

                    

FL-1 For Promontory 
Point, local groups 
may influence final 
design.  

Final design may 
incorporate more 
limestone versus 
concrete resulting in 
different scope. 

Delays in getting 
local groups to 
agree to final 

plan may 
continue to delay 

project. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

Programmatic Risks (External Risk Items are those that are generated, caused, or controlled exclusively outside the PDT's sphere of influence.) 
PR-1 Project funding 

stream 
Local Sponsor 
funding delay 
contracts or cause 
major delays or a 
complete stop to 
project. 

It could be very 
likely that the 
City may have 
funding issues  
to complete the 
project by 2018 

Likely Negligible LOW   Likely Significan
t 

HIGH   

PR-2 Delay in approval of 
PACR/LRR 

Delay in approval 
could delay future 
reaches.   

Although not 
likely to occur, 
this should be 
considered as a 
possibility. 

Unlikely Marginal LOW   Unlikely Significan
t 

MODERATE   

PR-3 Fuel Prices Fluctuations in fuel 
costs could have a 
profound impact on 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   

PR-4 Steel Prices Fluctuations in steel 
prices could have a 
profound impact on 
the sheet pile and H 
pile costs, which is a 
significant portion of 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   
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PR-5 Stone Prices Fluctuations in stone 
prices could have a 
profound impact on 
project cost. 

PDT agrees this 
could likely 
occur. Prices 
have typically 
been more stable 
than for fuel or 
steel. 

Unlikely Marginal LOW   Unlikely Negligible LOW   

PR-6 Variations of 
Contract Quantities 

Potential quantity 
variations, 
particularly overruns,  
will impact project 
costs. 

Based on prior 
projects, 
variations in qtys 
averaged XX%. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

PR-7 Bidding Climate Climate may change 
by time last of these 
contracts is awarded. 

Current climate 
is favorable to LS 
(many bidders 
for each project). 
This may change 
a few years out 
resulting in 
higher costs. 

Unlikely Marginal LOW   Unlikely Marginal LOW   

 



  

 

 

  
 

 
Illinois Shoreline Erosion,  

Interim III Wilmette to Illinois/Indiana State Line 
Project (Chicago Shoreline) 

Post Authorization Change Report 
 

 45th to 51st 
 

Project Cost and Schedule Risk Report 
 
  
 
 
 
Prepared by: 
 
D. Druzbicki, USACE Chicago District  
 
 
 
Date:  _30 January  2013           



45th to 51st – Chicago Shoreline – Cost and Schedule Risk Analysis Report 

i 
 

TABLE OF CONTENTS 
 

EXECUTIVE SUMMARY ................................................................................................ 1 

1. PURPOSE ................................................................................................................. 3 

2. BACKGROUND ......................................................................................................... 3 

3. REPORT SCOPE ...................................................................................................... 4 

3.1 Project Scope .................................................................................................... 4 
3.2 USACE Risk Analysis Process .......................................................................... 4 

4. METHODOLOGY/PROCESS .................................................................................... 5 

4.1 Identify and Assess Risk Factors ....................................................................... 5 
4.2 Quantify Risk Factor Impacts ............................................................................. 6 
4.3 Analyze Cost Estimate and Schedule Contingency ........................................... 7 

5. KEY ASSUMPTIONS ................................................................................................ 8 

6. RISK ANALYSIS RESULTS ..................................................................................... 9 

6.1 Risk Register ..................................................................................................... 9 
6.2 Cost Risk Analysis - Cost Contingency Results ................................................. 9 
6.3 Schedule Risk Analysis - Schedule Contingency Results ................................ 12 

7. MAJOR FINDINGS/OBSERVATIONS .................................................................... 13 

8. MITIGATION RECOMMENDATIONS ..................................................................... 15 

 
LIST OF TABLES 

 
Table 1.  Construction Cost Contingency Summary ...................................................... 11 
Table 2.  Schedule Duration Contingency Summary……………………………………...14 
Table 3.  Project Contingencies (Base Construction Cost Plus Cost and Schedule 
Contingencies) .............................................................................................................. 14 

 
 

APPENDIX 
 

APPENDIX A Detailed Risk Register 
 



45th to 51st – Chicago Shoreline – Cost and Schedule Risk Analysis Report 
 

ES-1 

EXECUTIVE SUMMARY 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the 45th to 51st reach of the Illinois Shoreline Erosion, Interim III 
Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline). In compliance with 
Engineer Regulation (ER) 1110-2-1302, Civil Works Cost Engineering a formal risk 
analysis study was conducted for the development of contingency on the total project 
cost.  The purpose of this risk analysis study was to establish project contingencies by 
identifying and measuring the cost and schedule impact of project uncertainties with 
respect to the estimated total project cost. 

Specific to the 45th to 51st Project, the most likely constant dollar program year cost 
(First Cost at FY13 price level) is estimated at approximately $129 million including a 
contingency value of $24 Million or approximately 22 percent on all feature accounts.   
 
 

KEY FINDINGS/OBSERVATIONS RECOMMENDATIONS 
 

The key cost risk drivers identified through sensitivity analysis are: 
 

 Modifications and Claims 
 Project Scope Definition 
 Plan Quantities are at early stage of development 
 Estimate Captures full scope of work 

  
These drivers contribute close to 89 percent of the statistical cost variance.  The costs 
of modifications on past reaches have varied widely. If the modifications are typical of 
what has been seen in the past it should not have a significant impact on cost or 
schedule.  However, there have been major modifications in the past that have resulted 
in significant cost increases (>25%).   
 
The key schedule risk drivers identified through sensitivity analysis are: 
 

 Project Funding Stream  
 Modifications and Claims 
 Permitting issues 
 USACE has to assume design 

 
These risks contribute close to 83 percent of the statistical schedule variance.  The lack 
of adequate funding could change the project as it moves forward and potentially split 
the project into smaller contracts and or draw out start of construction due to funding 
issues.  Should significant modifications or claims come up, the project schedule could 
also be delayed. 
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Recommendations, as detailed within the main report, include the implementation of 
cost and schedule contingencies, further iterative study of risks throughout the project 
life-cycle, potential mitigation throughout the remaining construction, and proactive 
monitoring and control of risk identified in this study. 
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1. PURPOSE 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the 45th to 51st reach of the Illinois Shoreline Erosion, Interim III 
Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline).   

2. BACKGROUND 

Chicago’s shoreline is largely man-made and constructed on landfill an average of 
1,500 feet wide. This landfill is a key-contributing factor to the creation of an extensive 
series of lakeshore parks that began in the mid to late 1800s and continued through the 
1940s. During the turn of the last century and into the 1930s, wooden cribs structures 
were constructed primarily to contain the stone fill material in order to provide a base 
upon which 4 to 8 ton cut limestone blocks would be placed in step-stone fashion to 
construct the existing revetment structure. This project provides storm damage 
protection to the Lake Michigan shoreline and, in particular, to Lake Shore Drive, a 
major transportation artery in the City of Chicago.  The previous shoreline structures, 
built in the early 1900s, had deteriorated and no longer functioned to protect against 
storms, flooding and erosion. 
 

The Chicago Shoreline project was authorized under the Water Resources 
Development Act of 1996 (P.L. 104–303) Section 101(12) which stipulated: 
  

The project for storm damage reduction and shoreline erosion protection, 
Lake Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State 
line: Report of the Chief of Engineers, dated April 14, 1994, at a total cost 
of $204,000,000, with an estimated Federal cost of $110,000,000 and an 
estimated non-Federal cost of $94,000,000. The project shall include the 
breakwater near the South Water Filtration Plant described in the report as 
a separate element of the project, at a total cost of $11,470,000, with an 
estimated Federal cost of $7,460,000 and an estimated non-Federal cost 
of $4,010,000. The Secretary shall reimburse the non-Federal interest for 
the Federal share of any costs incurred by the non-Federal interest— (A) 
in reconstructing the revetment structures protecting Solidarity Drive in 
Chicago, Illinois, if such work is determined by the Secretary to be a 
component of the project; and (B) in constructing the breakwater near the 
South Water Filtration Plant in Chicago, Illinois. 

 
Additional authorization was provided under Water Resources Development Act of 
1999 (P.L. 106–53)  Section 318 which stipulated: 
 

The project for storm damage reduction and shore protection, Lake 
Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State line, 
authorized by section 101(a)(12) of the Water Resources Development 
Act of 1996 (110 Stat. 3664), is modified to provide for reimbursement for 
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additional project work undertaken by the non-Federal interest. The 
Secretary shall credit or reimburse the non-Federal interest for the Federal 
share of project costs incurred by the non-Federal interest in designing, 
constructing, or reconstructing reach 2F (700 feet south of Fullerton 
Avenue and 500 feet north of Fullerton Avenue), reach 3M (Meigs Field), 
and segments 7 and 8 of reach 4 (43rd Street to 57th Street), if the non-
Federal interest carries out the work in accordance with plans approved by 
the Secretary, at an estimated total cost of $83,300,000. The Secretary 
shall reimburse the non- Federal interest for the Federal share of project 
costs incurred by the non-Federal interest in reconstructing the revetment 
structures protecting Solidarity Drive in Chicago, Illinois, before the signing 
of the project cooperation agreement, at an estimated total cost of 
$7,600,000. 

 
The construction of the Chicago Shoreline Project began in 1997 and design and 
construction responsibility was divided between the U.S. Army Corps of 
Engineers (USACE), Chicago District and the non-Federal sponsor under the 
terms of the project cooperation agreements. Project segments were constructed 
by USACE, Chicago District or by the City of Chicago, Department of 
Transportation and the Chicago Park District.  Remaining construction contracts 
to be pursued by the non-Federal sponsors will likely exceed the maximum 
project cost limit according to Section 902 of the Water Resources Development 
Act of 1986, as amended.   
 
There are four additional reaches to be completed: 

 Fullerton Theater by the Lake 
 Montrose to Irving 
 45th to 51st 
 Promontory Point  

Due to the differences in the various reaches (design stages, project features, 
etc.), a separate CSRA was prepared for each. 

 

3. REPORT SCOPE 

The scope of the risk analysis report is to calculate and present the cost and schedule 
contingencies at the 80 percent confidence level using the risk analysis processes as 
mandated by U.S. Army Corps of Engineers (USACE) Engineer Regulation (ER) 1110-
2-1150, Engineering and Design for Civil Works, ER 1110-2-1302, Civil Works Cost 
Engineering, and Engineer Technical Letter 1110-2-573, Construction Cost Estimating 
Guide for Civil Works.  The report presents the contingency results for both cost and 
schedule risks for all project features.  The study and presentation excludes 
consideration for operation and maintenance or life cycle costs. 
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3.1 Project Scope 

The formal process included extensive involvement of the PDT for risk identification and 
the development of the risk register for the remaining reaches to be completed along 
the Chicago Shoreline.  The analysis process evaluated the most likely Micro Computer 
Aided Cost Estimating System (MCACES) cost estimate, 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), 1110-2-573, 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 approximate design stage varies for each of the upcoming reaches from 
feasibility level drawings to roughly 50% plans and specifications. 

3.2 USACE Risk Analysis Process 

The risk analysis process follows the USACE Headquarters requirements as well as the 
guidance provided by the Cost Engineering Directory of Expertise for Civil Works (Cost 
Engineering DX).  The risk analysis process reflected within the risk analysis report 
uses probabilistic cost and schedule risk analysis methods within the framework of the 
Crystal Ball software.  The risk analysis results are intended to serve several functions, 
one being the establishment of reasonable contingencies reflective of an 80 percent 
confidence level to successfully accomplish the project work within that established 
contingency amount.  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 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 analyses 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, the 
risk analysis is performed to meet the requirements and recommendations of the 
following documents and sources: 

 ER 1110-2-1150, Engineering and Design for Civil Works Projects. 
 ER 1110-2-1302, Civil Works Cost Engineering. 
 ETL 1110-2-573, Construction Cost Estimating Guide for Civil Works. 
 Cost and Schedule Risk Analysis Process guidance prepared by the USACE Cost 

Engineering DX. 
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 Memorandum from Major General Don T. Riley (U.S. Army Director of Civil 
Works), dated July 3, 2007. 

 Engineering and Construction Bulletin issued by James C. Dalton, P.E. (Chief, 
Engineering and Construction, Directorate of Civil Works), dated September 10, 
2007. 

4. METHODOLOGY/PROCESS 

The risk analysis process for this study is intended to determine the probability of 
various cost outcomes and quantify the required contingency needed in the cost 
estimate to achieve any desired level of cost confidence.  A parallel process is also 
used to determine the probability of various project schedule duration outcomes and 
quantify the required schedule contingency (float) needed in the schedule to achieve 
any desired level of schedule confidence.  

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

The Cost Engineering DX guidance for cost and schedule risk analysis generally 
focuses on the 80-percent level of confidence (P80) for cost contingency calculation.  It 
should be noted that use of P80 as a decision criteria is a risk adverse approach 
(whereas the use of P50 would be a risk neutral approach, and use of levels less than 
50 percent would be risk seeking).  Thus, a P80 confidence level results in greater 
contingency as compared to a P50 confidence level. 

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

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

4.1 Identify and Assess Risk Factors 

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

Checklists or historical databases of common risk factors are sometimes used to 
facilitate risk factor identification.  However, key risk factors are often unique to a project 
and not readily derivable from historical information.  Therefore, input from the entire 
PDT is obtained using creative processes such as brainstorming or other facilitated risk 
assessment meetings.  In practice, a combination of professional judgment from the 
PDT and empirical data from similar projects is desirable and is considered. 

Cost Engineering facilitated a risk identification and qualitative analysis meeting with the 
Project Delivery Team (PDT) on May 10, 2012. Representatives from the following 
disciplines were in attendance: 

 Cost Engineering     
 Project Management 
 Civil 
 Construction 
 Planning 
 Hydraulic/Coastal 
 Environmental 
 Structural 
 Geotechnical 

This meeting focused primarily on risk factor identification using brainstorming 
techniques, but also included some discussions based on risk factors common to 
projects of similar scope and geographic location.     

Additionally, numerous phone calls and informal meetings were conducted throughout 
the risk analysis process on an as-needed basis to further facilitate risk factor 
identification, market analysis, and risk assessment.   

4.2 Quantify Risk Factor Impacts 

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

Similar to the identification and assessment process, risk factor quantification involves 
multiple project team disciplines and functions.  However, the quantification process 
relies more extensively on collaboration between cost engineering, designers, and risk 
analysis team members with lesser inputs from other functions and disciplines.   
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The following is an example of the PDT quantifying risk factor impacts by using an 
iterative, consensus-building approach to estimate the elements of each risk factor: 

 Maximum possible value for the risk factor. 
 Minimum possible value for the risk factor. 
 Most likely value (the statistical mode), if applicable. 
 Nature of the probability density function used to approximate risk factor 

uncertainty. 
 Mathematical correlations between risk factors. 
 Affected cost estimate and schedule elements. 

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

4.3 Analyze Cost Estimate and Schedule Contingency 

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

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

For schedule contingency analysis, the option schedule contingency is calculated as the 
difference between the P80 option duration forecast and the base schedule duration.  
These contingencies are then used to calculate the time value of money impact of 
project delays that are included in the presentation of total cost contingency in section 6.  
The resulting time value of money, or added risk escalation, is then added into the 
contingency amount to reflect the USACE standard for presenting the “total project cost” 
for the fully funded project amount. 

Schedule contingency is analyzed only on the basis of each option and not allocated to 
specific tasks.  Based on Cost Engineering DX guidance, only critical path and near 
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critical path tasks are considered to be uncertain for the purposes of contingency 
analysis.   

5. KEY ASSUMPTIONS 

Key assumptions are those that are most likely to significantly effect the determinations 
and/or estimates of risk presented in the risk analysis.  The key assumptions are 
important to help ensure that project leadership and other decision makers understand 
the steps, logic, limitations, and decisions made in the risk analysis, as well as any 
resultant limitations on the use of outcomes and results.   

The Cost Engineering Team has identified the following key assumptions for the risk 
analysis:  

 Level of design: The cost comparisons and risk analyses performed and reflected 
in this report are based upon design scope and estimates that are slightly beyond 
feasibility level. 

 Design Scope: Some areas of scope are not fully developed and required 
significant assumptions by the cost engineer. 

 Contract Acquisition Strategy:  Consistent with cost estimate and schedule 
assumptions, it is assumed that the contract acquisition strategy is unrestricted 
IFB.  However, the final determination on acquisition strategy may change 
depending on funding availability or other requirements. Use of other acquisition 
strategies may impact costs and schedules. 

 Project Schedule:  For development purposes the project is being developed 
assuming various reaches would be constructed nearly simultaneously.    Also, 
depending on how funding is received; the project could be split into smaller 
phases or have the start of construction delayed. 

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

 Operations and Maintenance: Was not included in this analysis. 
 ATR status: Successfully complete. 
 Impacts Studied:  Moderate and High impacts, as identified in the risk register, 

were considered for the purposes of calculating cost contingency.  Moderate and 
High level risk impacts were only applied to critical path and near critical path 
schedule tasks for the purposes of calculating schedule contingency.  Low and 
moderate level risk impacts should be maintained in project management 
documentation, and reviewed at each project milestone to determine if they 
should be placed on the risk “watch list” for further monitoring and evaluation. 



45th to 51st – Chicago Shoreline – Cost and Schedule Risk Analysis Report 
 

10 

6. RISK ANALYSIS RESULTS 

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

6.1 Risk Register 

A risk register is a tool commonly used in project planning and risk analysis and serves 
as the basis for the risk studies and Crystal Ball risk models.  A summary risk register 
that includes typical risk events studied (high and moderate levels) should be presented 
in a table in this section.  The risk register reflects the results of risk factor identification 
and assessment, risk factor quantification, and contingency analysis.  A more detailed 
risk register would be provided in appendix A.  The detailed risk registers of appendix A 
include low level and unrated risks, as well as additional information regarding the 
specific nature and impacts of each risk. 

It is important to note that a risk register can be an effective tool for managing identified 
risks throughout the project life cycle.  As such, it is generally recommended that risk 
registers be updated as the designs, cost estimates, and schedule are further refined, 
especially on large projects with extended schedules.  Recommended uses of the risk 
register going forward include: 

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

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

 Communicating risk management issues. 
 Providing a mechanism for eliciting risk analysis feedback and project control input. 
 Identifying risk transfer, elimination, or mitigation actions required for 

implementation of risk management plans.  

In simple terms, a correlation is a dependency that exists between two risks and may be 
direct or indirect.  An indirect correlation is one in which large values of one risk are 
associated with small values of the other.  Indirect correlations have correlation 
coefficients between 0 and -1.  A direct correlation is one in which large values of one 
risk are associated with large values of the other.  Direct correlations have correlation 
coefficients between 0 and 1. For this project no correlations between risks were 
identified or used. There were similar risk items that were combined to avoid double 
counting or placing too much emphasis on them. 

6.2 Cost Risk Analysis - Cost Contingency Results 

Table 1 provides the Base Estimate Construction Cost contingencies calculated for the 
P80 confidence level.  This is quantified as approximately $17.8 million at the P80 
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confidence level (about 22 percent of the base cost estimate).  For comparison, the cost 
contingency at the P100 and P50 confidence levels was quantified as 15 percent and 
48 percent of the base cost estimate, respectively. The 22 percent contingency 
percentage is applied to the cost estimate on the Total Project Cost Summary to 
calculate the final contingency amount.   
 
Table 1.  Construction Cost Contingency Summary 
 

Risk Analysis Forecast Approximate Base 
Estimate 

Total Contingency 

($) 
Total 

Contingency (%) 
50% Confidence Level 

Construction Feature Cost $79.2M $12.2M 15.4% 
80% Confidence Level 

Construction Feature Cost $79.2M $17.8M 22.5% 
100% Confidence Level 

Construction Feature Cost $79.2M $38.4M 48.4% 
Notes: 

1) Includes construction cost and schedule contingency impacts. 
2) Contingency excludes PED and construction management costs.   

6.2.1 Sensitivity Analysis 
 
Sensitivity analysis generally ranks the relative impact of each risk/opportunity as a 
percentage of total cost uncertainty.  The Crystal Ball software uses a statistical 
measure (contribution to variance) that approximates the impact of each risk/opportunity 
contributing to variability of cost outcomes during Monte Carlo simulation. 
 
Key cost drivers identified in the sensitivity analysis can be used to support 
development of a risk management plan that will facilitate control of risk factors and 
their potential impacts throughout the project lifecycle.  Together with the risk register, 
sensitivity analysis results can also be used to support development of strategies to 
eliminate, mitigate, accept or transfer key risks. 
 

6.2.2 Sensitivity Analysis Results 
 
The risks/opportunities considered as key or primary cost drivers are ranked in order of 
importance in contribution to variance bar charts.  Opportunities that have a potential to 
reduce project cost and are shown with a negative sign; risks are shown with a positive 
sign to reflect the potential to increase project cost.  A longer bar in the sensitivity 
analysis chart represents a greater potential impact to total project cost. It should be 
noted that an understanding of the risk model is also required to understand the outputs 
of the sensitivity. In general, the larger the potential cost variation of an element the 
more likely it will show up as being a highly sensitive item. The actual value of risk 
(contingency) that it is contributing may actually be significantly smaller than other items 
listed much lower on the sensitivity chart.  Figure 1 and 2 shows the Cost and Schedule 
Sensitivity of the Model. 
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Figure 1. Cost Sensitivity Analysis 
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Figure 2. Schedule Sensitivity Analysis 

 

 

6.3 Schedule Risk Analysis  

Table 2 provides the schedule duration contingencies calculated for the P80 confidence 
level.  The schedule duration contingencies for the P50 and P100 confidence levels are 
also provided for illustrative purposes.   
 
Schedule duration contingency was quantified as 52 months based on the P80 level of 
confidence. The schedule contingencies were calculated by applying the moderate and 
high level schedule risks identified in the risk register for each option to the durations of 
critical path and near critical path tasks.  
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Table 2.  Schedule Duration Contingency Summary 
 

Risk Analysis Forecast 

Base 
Construction 

Schedule 
Duration 
(months) 

Contingency 
(months) 

Contingency 
(%) 

50% Confidence Level 
FPF Construction Duration 33 15 45.9% 

80% Confidence Level 
FPF Construction Duration 33 19 57.4% 

100% Confidence Level 
FPF Construction Duration 33 34 101.4% 

7. MAJOR FINDINGS/OBSERVATIONS 

This section provides a summary of significant risk analysis results in this section, which 
have been identified in the preceding sections of the report.  Risk analysis results are 
intended to provide project leadership with contingency information for scheduling, 
budgeting, and project control purposes, as well as to provide tools to support decision 
making and risk management as projects progress through planning and 
implementation.  Because of the potential for use of risk analysis results for such 
diverse purposes, this section also reiterates and highlights important steps, logic, key 
assumptions, limitations, and decisions to help ensure that the risk analysis results are 
appropriately interpreted.  Table 2 presents project contingencies, which include base 
cost plus cost and schedule contingencies.   

Table 3.  Project Contingencies (Base Cost Plus Cost and Schedule 
Contingencies) 
Confidence 

Level Project Cost  Contingency ($) Contingency 
(%) 

P0 $93,579,000 ($11,726,000) -11%
P10 $110,637,000 $5,332,000 5%
P20 $114,238,000 $8,932,000 8%
P30 $116,944,000 $11,639,000 11%
P40 $119,252,000 $13,947,000 13%
P50 $121,489,000 $16,183,000 15%
P60 $123,720,000 $18,415,000 18%
P70 $126,131,000 $20,826,000 20%
P80 $128,946,000 $23,641,000 22%
P90 $132,753,000 $27,448,000 26%

P100 $156,365,000 $51,060,000 48%
Note: Costs include PED and S&A. 
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The key cost risk drivers identified through sensitivity analysis are: 
  

 Modifications and Claims 
 Project Scope Definition 
 Plan quantities are at early stages of development 
 Estimates fully capture scope of work 

 
These risks contribute over 89 percent of the statistical cost variance.  The costs of 
modifications on past reaches have varied widely. If the modifications are typical of what 
has been seen in the past it should not have a significant impact on cost or schedule.  
However, there have been major modifications in the past that have resulted in 
significant cost increases (>25%).   
 
The key schedule risk drivers identified through sensitivity analysis are: 
 

 Project Funding Stream 
 Modifications and Claims 
 Permitting issues 
 USACE taking over design if an A/E can’t finish design work 

 
These risks contribute close to 83 percent of the statistical schedule variance.  The lack 
of adequate funding could change the project as it moves forward and potentially split 
the project into smaller contracts and or draw out start of construction due to funding 
issues.  Should significant modifications or claims come up, the project schedule could 
also be delayed. 
 

8. MITIGATION RECOMMENDATIONS 

This section provides a list of recommendations for continued management of the risks 
identified and analyzed in this study.  Note that this list is not all-inclusive. 
 
Risk Drivers:   
 

1. Cost Risk: The key risk driver of Modifications and Claims is partially within the 
PDT’s scope of influence. Modifications and claims should be minimized as the 
project scope is further developed during the Plans and Specifications phase.  
The same can be said for Project Scope Definition.  Monitoring and updates of 
the Total Project Cost and implementation of risk mitigation strategies should be 
managed for identified risks as well as new risks that arise. Whereas the 
developed contingency, itself, is a response to the potential for these risks, these 
risks warrant consideration of other potential responses and proactive monitoring 
and control. 

   
1.  Schedule Risk:   Project Funding is beyond the PDT’s influence.  Proactive 

monitoring and development of mitigation strategies can minimize the adverse 
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schedule effects of these risks. Annual funding received could significantly affect 
the overall project duration and the PDT must integrate it fully with the anticipated 
funding profile.    Other risks relating to USACE completing the design or 
permitting issues are unlikely at this stage of the Chicago Shoreline project.  The 
A/E’s associated with the project have completed past designs without issue but 
it can’ be completely dismissed at this point. Permitting issues should also be 
known at this point but are included on the outside chance something unforeseen 
comes up.   

 
 

2. Risk Management:  Accurate representation of estimates and risks throughout 
the development of the project is critical, and the risk analysis study and 
technical review of said estimate is a critical mitigation strategy.  Cost 
Engineering recommends continuous, proactive, and timely updates to the 
estimate in conjunction with proactive contract placement and phasing planning 
and execution.  It is recommended that the outputs created during the initial risk 
analysis effort serve as tools in future risk management processes.  The risk 
register should be updated at each major project milestone and estimate update.  
The results of the sensitivity analysis may also be used for response planning 
strategy and development.  These tools should be used in conjunction with 
regular risk review meetings.  As an example, recommended uses of the risk 
register include: 

 
 Documenting risk mitigation strategies being pursued in response to the 

identified risks and their assessment in terms of probability and impact. 
 
 Providing project sponsors, stakeholders and leadership/management with a 

documented framework from which risk status can be reported in the context 
of project controls.  

 
 Communicating risk management issues. 

 
 Providing a mechanism for eliciting risk analysis feedback and project control 

input. 
 

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

 
3.  Risk Analysis Updates:  Project leadership should review risk items identified in 

the original risk register and add others, as required, throughout the project life-
cycle.  Risks should be reviewed for status and reevaluation (using qualitative 
measure, at a minimum) and placed on risk management watch lists if any risk’s 
likelihood or impact significantly increases.  Project leadership should also be 
mindful of the potential for secondary (new risks created specifically by the 
response to an original risk) and residual risks (risks that remain and have 
unintended impact following response).   
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Risk 
No. 

Risk/Opportunity 
Event Concerns 

  Project Cost Project Schedule 

PDT 
Discussions 

Likelihood
* Impact* Risk Level* 

Likelihood
* Impact* Risk Level* 

Contract Risks (Internal Risk Items are those that are generated, caused, or controlled within the PDT's sphere of influence.) 

  
PROJECT & 
PROGRAM MGMT                     

PPM-
1 

Project Scope 
definition could 
change 

Due to public 
pressure the City 
changes the design 
to address concerns 
(all 3 proj) 

Based on past 
project 
experience this is 
likely to occur 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  
PPM-

2 
USACE has to 
assume design 
responsibility 

City hired A/E cannot 
finish design 

Based on past 
experience with 
other local 
sponsors 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  

CONTRACT 
ACQUISITION 
RISKS                     

CA-1 Contracting 
acquisition 
undecided 

Local Sponsor could 
send out as SBA and 
increase the price 

PDT feels the 
PM should 
address contract 
risks after this 
meeting 

Unlikely Marginal LOW   Unlikely Marginal LOW 
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  TECHNICAL RISKS                     
TL-1 Design Confidence 

in Products by A/E 
Is USACE confident 
in the 
designs/quantities by 
A/E? 

USACE is 
confident.  
USACE provides 
review/comment
s through out 
design.  A/E is 
using USACE 
guide 
specifications. 
Risk is typically 
low. 

Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  
TL-2 Sufficiency/condition 

of borrow/fill sites 
Quality of fill, sand, 
and stone in large 
quantities 

Environmental 
concerns with 
sand and fill 
none with stone. 
Can mitigate 
risks by requiring 
contractor to 
perform testing 
before bringing it 
on job (written in 
specs) 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  
LANDS AND 
DAMAGES RISKS                     

LD-1 Utilities locations not 
marked on current 
prints 

Unknown utilities and  
or unplanned utility 
relocations/diversion
s to existing sites 
could cause a delay 
and or add costs.  

Previous reaches 
have 
encountered 
some unmarked 
utilities that 
required 
relocation. 
Additional costs 
to LS and 
additional time to 
relocate may be 
required. Given 
location near 
lake, unmarked 

Likely Negligible LOW   Likely Negligible LOW 
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utilities should 
not be a major 
concern. 
Possibly by 
Fullerton Theater 
by the Lake. 

LD-2 All land owned by 
LS. 

No issues anticipated 
regarding RE. 

No issues. Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  

  

REGULATORY 
AND 
ENVIRONMENTAL 
RISKS                     

RE-1 Potential permitting 
issues with placing 
large amounts of fill 
in lake (behind 
SSP). 

Permitting delays 
could delay start of 
construction. 

Even though the 
city is performing 
the work USACE 
still has to obtain 
the 401 permit 
and perform EA's 
and NEPA.  
Obtaining these 
items fall on a 
agency outside 
our control. 

Unlikely Negligible LOW   Unlikely Significan
t 

MODERATE 

  
RE-2 Historical/Cultural 

Site (Prom. Point) 
Getting a approved 
plan approved by the 
public/SHPO 

High level of 
uncernity of how 
the proposed 
design will be 
acceptedby 
public/SHPO 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  

  
CONSTRUCTION 
RISKS                     

CON-
1 

Modifications and or 
claims on  contracts 

Claims or 
modifications could 
cause the actual 
contract cost to 
increase 

We know mods 
will happen, just 
uncertain of the 
magnitude. Look 
at historical data. 

Very Likely Significan
t 

HIGH   Very Likely Marginal MODERATE   
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CON-
2 

Discovering grey 
material 

May encounter 
material that could 
require 
removal/remediation. 

Encountering 
grey material 

would result in 
higher cost, 

delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
3 

Bed Rock Bed rock elevation 
impacting SSP 
driving, 

If top of bedrock 
varies from plan, 

differing site 
condition could 
result in design 

changes & 
delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
4 

weather impacts temperature too low 
for concrete 
placement, storm 
events washing out 
fresh concrete 

Working along 
shore may result 

in delays, 
rework. Need to 
include enough 
weather days in 

schedule. 
Schedule impact 
will be covered 
under CON-1  

Mods and 
Claims. 

Likely Negligible LOW   Likely Marginal MODERATE   

CON-
5 

Site access by 
contractor 

Contractor access 
may be severly 
limited in Promontory 
Point decreasing 
productivity. 

Since we are 
near Field 

Museum, may be 
additional 

requirements by 
city limiting 
contractor 

activity resulting 
in decreased 
productivity, 

longer schedule. 

Likely Negligible LOW   Likely Marginal MODERATE   
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CON-
6 

Impacts from City 
Events 

City events could 
delay construction of 
the remaining 
projects. 

Events such as 
the air show, 
festivals, etc. 
may prevent 
contractor from 
timely completion 
of work.  This 
can be mitigated 
since most of the 
events can be 
determined prior 
to award and 
therefore 
accounted for in 
the costs. Most 
events are short 
term induration. 

Likely Negligible LOW   Likely Negligible LOW   

  ESTIMATE AND 
SCHEDULE RISKS 

                    

EST-
1 

Project 
Development and 
Estimate Risk 

Estimate 
development based 
on unit costs may not 
be reflective of actual 
costs. Quantities 
based on 25 to 50% 
drawings and are not 
complete 

There will be 
changes to 
scope and 

quantity before 
designs are 

finalized. 
Assuming Local 

Sponsor will 
want to keep 
changes to a 

minimum to limit 
their costs since 

this is all Non 
Fed 

expenditures. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

EST-
2 

Plan quantities are 
at early stage of 
development. 

Quantities may vary 
once designs are 
finalized. 

Major qtys have 
been checked.  
Pile lengths are 
still TBD. Used 
adjacent reaches 
which should get 
us close. 

Unlikely Significan
t 

MODERATE   Unlikely Marginal LOW   
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EST-
3 

Estimates capture 
full scope for all 
project features. 

Given prelim design, 
final scope may 
include additional 
features that are not 
currently shown. 

Scope may 
increase causing 
costs to go up 
also. Since these 
are fully LS 
funded they will 
try to minimize 
scope/cost 
increases.  

Likely Marginal MODERATE   Likely Marginal MODERATE   

  FEATURE LEVEL  
RISKS 

                    

FL-1 For Promontory 
Point, local groups 
may influence final 
design.  

Final design may 
incorporate more 
limestone versus 
concrete resulting in 
different scope. 

Delays in getting 
local groups to 
agree to final 

plan may 
continue to delay 

project. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

Programmatic Risks (External Risk Items are those that are generated, caused, or controlled exclusively outside the PDT's sphere of influence.) 
PR-1 Project funding 

stream 
Local Sponsor 
funding delay 
contracts or cause 
major delays or a 
complete stop to 
project. 

It could be very 
likely that the 
City may have 
funding issues  
to complete the 
project by 2018 

Likely Negligible LOW   Likely Significan
t 

HIGH   

PR-2 Delay in approval of 
PACR/LRR 

Delay in approval 
could delay future 
reaches.   

Although not 
likely to occur, 
this should be 
considered as a 
possibility. 

Unlikely Marginal LOW   Unlikely Significan
t 

MODERATE   

PR-3 Fuel Prices Fluctuations in fuel 
costs could have a 
profound impact on 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   

PR-4 Steel Prices Fluctuations in steel 
prices could have a 
profound impact on 
the sheet pile and H 
pile costs, which is a 
significant portion of 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   
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PR-5 Stone Prices Fluctuations in stone 
prices could have a 
profound impact on 
project cost. 

PDT agrees this 
could likely 
occur. Prices 
have typically 
been more stable 
than for fuel or 
steel. 

Unlikely Marginal LOW   Unlikely Negligible LOW   

PR-6 Variations of 
Contract Quantities 

Potential quantity 
variations, 
particularly overruns,  
will impact project 
costs. 

Based on prior 
projects, 
variations in qtys 
averaged XX%. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

PR-7 Bidding Climate Climate may change 
by time last of these 
contracts is awarded. 

Current climate 
is favorable to LS 
(many bidders 
for each project). 
This may change 
a few years out 
resulting in 
higher costs. 

Unlikely Marginal LOW   Unlikely Marginal LOW   
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EXECUTIVE SUMMARY 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the Promontory Point reach of the Illinois Shoreline Erosion, Interim III 
Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline). In compliance with 
Engineer Regulation (ER) 1110-2-1302, Civil Works Cost Engineering a formal risk 
analysis study was conducted for the development of contingency on the total project 
cost.  The purpose of this risk analysis study was to establish project contingencies by 
identifying and measuring the cost and schedule impact of project uncertainties with 
respect to the estimated total project cost. 

Specific to the Promontory Point Project, the most likely constant dollar program year 
cost (First Cost at FY13 price level) is estimated at approximately $57 million including a 
contingency value of $12 Million or approximately 28 percent on all feature accounts.   
 
 

KEY FINDINGS/OBSERVATIONS RECOMMENDATIONS 
 

The key cost risk drivers identified through sensitivity analysis are: 
 

 Modifications and Claims 
 Project Scope Definition 
 Historical/Cultural Site  
 Plan quantities are at early stages of development 

 
These drivers contribute over 80 percent of the statistical cost variance.  The costs of 
modifications on past reaches have varied widely. If the modifications are typical of what 
has been seen in the past it should not have a significant impact on cost or schedule.  
However, there have been major modifications in the past that have resulted in 
significant cost increases (>25%).  The high cultural and historical profile of this area 
could also result in a different scope/cost for this work as the needs of various groups 
are taken into consideration.   
 
The key schedule risk drivers identified through sensitivity analysis are: 
 

 Project Funding Stream 
 Modifications and Claims 
 USACE has to assume design 
 Permitting issues 

 
These drivers contribute close to 82 percent of the statistical schedule variance.  The 
lack of adequate funding could change the project as it moves forward and potentially 
split the project into smaller contracts and or draw out start of construction due to 
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funding issues.  Should significant modifications or claims come up, the project 
schedule could also be delayed. 
 
Recommendations, as detailed within the main report, include the implementation of 
cost and schedule contingencies, further iterative study of risks throughout the project 
life-cycle, potential mitigation throughout the remaining construction, and proactive 
monitoring and control of risk identified in this study. 
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1. PURPOSE 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the Promontory Point reach of the Illinois Shoreline Erosion, Interim III 
Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline).   

2. BACKGROUND 

Chicago’s shoreline is largely man-made and constructed on landfill an average of 
1,500 feet wide. This landfill is a key-contributing factor to the creation of an extensive 
series of lakeshore parks that began in the mid to late 1800s and continued through the 
1940s. During the turn of the last century and into the 1930s, wooden cribs structures 
were constructed primarily to contain the stone fill material in order to provide a base 
upon which 4 to 8 ton cut limestone blocks would be placed in step-stone fashion to 
construct the existing revetment structure. This project provides storm damage 
protection to the Lake Michigan shoreline and, in particular, to Lake Shore Drive, a 
major transportation artery in the City of Chicago.  The previous shoreline structures, 
built in the early 1900s, had deteriorated and no longer functioned to protect against 
storms, flooding and erosion. 
 

The Chicago Shoreline project was authorized under the Water Resources 
Development Act of 1996 (P.L. 104–303) Section 101(12) which stipulated: 
  

The project for storm damage reduction and shoreline erosion protection, 
Lake Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State 
line: Report of the Chief of Engineers, dated April 14, 1994, at a total cost 
of $204,000,000, with an estimated Federal cost of $110,000,000 and an 
estimated non-Federal cost of $94,000,000. The project shall include the 
breakwater near the South Water Filtration Plant described in the report as 
a separate element of the project, at a total cost of $11,470,000, with an 
estimated Federal cost of $7,460,000 and an estimated non-Federal cost 
of $4,010,000. The Secretary shall reimburse the non-Federal interest for 
the Federal share of any costs incurred by the non-Federal interest— (A) 
in reconstructing the revetment structures protecting Solidarity Drive in 
Chicago, Illinois, if such work is determined by the Secretary to be a 
component of the project; and (B) in constructing the breakwater near the 
South Water Filtration Plant in Chicago, Illinois. 

 
Additional authorization was provided under Water Resources Development Act of 
1999 (P.L. 106–53)  Section 318 which stipulated: 
 

The project for storm damage reduction and shore protection, Lake 
Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State line, 
authorized by section 101(a)(12) of the Water Resources Development 
Act of 1996 (110 Stat. 3664), is modified to provide for reimbursement for 
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additional project work undertaken by the non-Federal interest. The 
Secretary shall credit or reimburse the non-Federal interest for the Federal 
share of project costs incurred by the non-Federal interest in designing, 
constructing, or reconstructing reach 2F (700 feet south of Fullerton 
Avenue and 500 feet north of Fullerton Avenue), reach 3M (Meigs Field), 
and segments 7 and 8 of reach 4 (43rd Street to 57th Street), if the non-
Federal interest carries out the work in accordance with plans approved by 
the Secretary, at an estimated total cost of $83,300,000. The Secretary 
shall reimburse the non- Federal interest for the Federal share of project 
costs incurred by the non-Federal interest in reconstructing the revetment 
structures protecting Solidarity Drive in Chicago, Illinois, before the signing 
of the project cooperation agreement, at an estimated total cost of 
$7,600,000. 

 
The construction of the Chicago Shoreline Project began in 1997 and design and 
construction responsibility was divided between the U.S. Army Corps of 
Engineers (USACE), Chicago District and the non-Federal sponsor under the 
terms of the project cooperation agreements. Project segments were constructed 
by USACE, Chicago District or by the City of Chicago, Department of 
Transportation and the Chicago Park District.  Remaining construction contracts 
to be pursued by the non-Federal sponsors will likely exceed the maximum 
project cost limit according to Section 902 of the Water Resources Development 
Act of 1986, as amended.   
 
There are four additional reaches to be completed: 

 Fullerton Theater by the Lake 
 Montrose to Irving 
 45th to 51st 
 Promontory Point 

Due to the differences in the various reaches (design stages, project features, 
etc.), a separate CSRA was prepared for each. 

 

3. REPORT SCOPE 

The scope of the risk analysis report is to calculate and present the cost and schedule 
contingencies at the 80 percent confidence level using the risk analysis processes as 
mandated by U.S. Army Corps of Engineers (USACE) Engineer Regulation (ER) 1110-
2-1150, Engineering and Design for Civil Works, ER 1110-2-1302, Civil Works Cost 
Engineering, and Engineer Technical Letter 1110-2-573, Construction Cost Estimating 
Guide for Civil Works.  The report presents the contingency results for both cost and 
schedule risks for all project features.  The study and presentation excludes 
consideration for operation and maintenance or life cycle costs. 
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3.1 Project Scope 

The formal process included extensive involvement of the PDT for risk identification and 
the development of the risk register for the remaining reaches to be completed along 
the Chicago Shoreline.  The analysis process evaluated the most likely Micro Computer 
Aided Cost Estimating System (MCACES) cost estimate, 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), 1110-2-573, 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 approximate design stage varies for each of the upcoming reaches from 
feasibility level drawings to roughly 50% plans and specifications. 

3.2 USACE Risk Analysis Process 

The risk analysis process follows the USACE Headquarters requirements as well as the 
guidance provided by the Cost Engineering Directory of Expertise for Civil Works (Cost 
Engineering DX).  The risk analysis process reflected within the risk analysis report 
uses probabilistic cost and schedule risk analysis methods within the framework of the 
Crystal Ball software.  The risk analysis results are intended to serve several functions, 
one being the establishment of reasonable contingencies reflective of an 80 percent 
confidence level to successfully accomplish the project work within that established 
contingency amount.  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 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 analyses 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, the 
risk analysis is performed to meet the requirements and recommendations of the 
following documents and sources: 

 ER 1110-2-1150, Engineering and Design for Civil Works Projects. 
 ER 1110-2-1302, Civil Works Cost Engineering. 
 ETL 1110-2-573, Construction Cost Estimating Guide for Civil Works. 
 Cost and Schedule Risk Analysis Process guidance prepared by the USACE Cost 

Engineering DX. 
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 Memorandum from Major General Don T. Riley (U.S. Army Director of Civil 
Works), dated July 3, 2007. 

 Engineering and Construction Bulletin issued by James C. Dalton, P.E. (Chief, 
Engineering and Construction, Directorate of Civil Works), dated September 10, 
2007. 

4. METHODOLOGY/PROCESS 

The risk analysis process for this study is intended to determine the probability of 
various cost outcomes and quantify the required contingency needed in the cost 
estimate to achieve any desired level of cost confidence.  A parallel process is also 
used to determine the probability of various project schedule duration outcomes and 
quantify the required schedule contingency (float) needed in the schedule to achieve 
any desired level of schedule confidence.  

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

The Cost Engineering DX guidance for cost and schedule risk analysis generally 
focuses on the 80-percent level of confidence (P80) for cost contingency calculation.  It 
should be noted that use of P80 as a decision criteria is a risk adverse approach 
(whereas the use of P50 would be a risk neutral approach, and use of levels less than 
50 percent would be risk seeking).  Thus, a P80 confidence level results in greater 
contingency as compared to a P50 confidence level. 

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

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

4.1 Identify and Assess Risk Factors 

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

Checklists or historical databases of common risk factors are sometimes used to 
facilitate risk factor identification.  However, key risk factors are often unique to a project 
and not readily derivable from historical information.  Therefore, input from the entire 
PDT is obtained using creative processes such as brainstorming or other facilitated risk 
assessment meetings.  In practice, a combination of professional judgment from the 
PDT and empirical data from similar projects is desirable and is considered. 

Cost Engineering facilitated a risk identification and qualitative analysis meeting with the 
Project Delivery Team (PDT) on May 10, 2012. Representatives from the following 
disciplines were in attendance: 

 Cost Engineering     
 Project Management 
 Civil 
 Construction 
 Planning 
 Hydraulic/Coastal 
 Environmental 
 Structural 
 Geotechnical 

This meeting focused primarily on risk factor identification using brainstorming 
techniques, but also included some discussions based on risk factors common to 
projects of similar scope and geographic location.     

Additionally, numerous phone calls and informal meetings were conducted throughout 
the risk analysis process on an as-needed basis to further facilitate risk factor 
identification, market analysis, and risk assessment.   

4.2 Quantify Risk Factor Impacts 

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

Similar to the identification and assessment process, risk factor quantification involves 
multiple project team disciplines and functions.  However, the quantification process 
relies more extensively on collaboration between cost engineering, designers, and risk 
analysis team members with lesser inputs from other functions and disciplines.   
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The following is an example of the PDT quantifying risk factor impacts by using an 
iterative, consensus-building approach to estimate the elements of each risk factor: 

 Maximum possible value for the risk factor. 
 Minimum possible value for the risk factor. 
 Most likely value (the statistical mode), if applicable. 
 Nature of the probability density function used to approximate risk factor 

uncertainty. 
 Mathematical correlations between risk factors. 
 Affected cost estimate and schedule elements. 

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

4.3 Analyze Cost Estimate and Schedule Contingency 

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

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

For schedule contingency analysis, the option schedule contingency is calculated as the 
difference between the P80 option duration forecast and the base schedule duration.  
These contingencies are then used to calculate the time value of money impact of 
project delays that are included in the presentation of total cost contingency in section 6.  
The resulting time value of money, or added risk escalation, is then added into the 
contingency amount to reflect the USACE standard for presenting the “total project cost” 
for the fully funded project amount. 

Schedule contingency is analyzed only on the basis of each option and not allocated to 
specific tasks.  Based on Cost Engineering DX guidance, only critical path and near 
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critical path tasks are considered to be uncertain for the purposes of contingency 
analysis.   

5. KEY ASSUMPTIONS 

Key assumptions are those that are most likely to significantly effect the determinations 
and/or estimates of risk presented in the risk analysis.  The key assumptions are 
important to help ensure that project leadership and other decision makers understand 
the steps, logic, limitations, and decisions made in the risk analysis, as well as any 
resultant limitations on the use of outcomes and results.   

The Cost Engineering Team has identified the following key assumptions for the risk 
analysis:  

 Level of design: The cost comparisons and risk analyses performed and reflected 
in this report are based upon design scope and estimates that are slightly beyond 
feasibility level. 

 Design Scope: Some areas of scope are not fully developed and required 
significant assumptions by the cost engineer. 

 Contract Acquisition Strategy:  Consistent with cost estimate and schedule 
assumptions, it is assumed that the contract acquisition strategy is unrestricted 
IFB.  However, the final determination on acquisition strategy may change 
depending on funding availability or other requirements. Use of other acquisition 
strategies may impact costs and schedules. 

 Project Schedule:  For development purposes the project is being developed 
assuming various reaches would be constructed nearly simultaneously.    Also, 
depending on how funding is received; the project could be split into smaller 
phases or have the start of construction delayed. 

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

 Operations and Maintenance: Was not included in this analysis. 
  ATR status: Successfully complete. 
 Impacts Studied:  Moderate and High impacts, as identified in the risk register, 

were considered for the purposes of calculating cost contingency.  Moderate and 
High level risk impacts were only applied to critical path and near critical path 
schedule tasks for the purposes of calculating schedule contingency.  Low and 
moderate level risk impacts should be maintained in project management 
documentation, and reviewed at each project milestone to determine if they 
should be placed on the risk “watch list” for further monitoring and evaluation. 
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6. RISK ANALYSIS RESULTS 

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

6.1 Risk Register 

A risk register is a tool commonly used in project planning and risk analysis and serves 
as the basis for the risk studies and Crystal Ball risk models.  A summary risk register 
that includes typical risk events studied (high and moderate levels) should be presented 
in a table in this section.  The risk register reflects the results of risk factor identification 
and assessment, risk factor quantification, and contingency analysis.  A more detailed 
risk register would be provided in appendix A.  The detailed risk registers of appendix A 
include low level and unrated risks, as well as additional information regarding the 
specific nature and impacts of each risk. 

It is important to note that a risk register can be an effective tool for managing identified 
risks throughout the project life cycle.  As such, it is generally recommended that risk 
registers be updated as the designs, cost estimates, and schedule are further refined, 
especially on large projects with extended schedules.  Recommended uses of the risk 
register going forward include: 

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

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

 Communicating risk management issues. 
 Providing a mechanism for eliciting risk analysis feedback and project control input. 
 Identifying risk transfer, elimination, or mitigation actions required for 

implementation of risk management plans.  

In simple terms, a correlation is a dependency that exists between two risks and may be 
direct or indirect.  An indirect correlation is one in which large values of one risk are 
associated with small values of the other.  Indirect correlations have correlation 
coefficients between 0 and -1.  A direct correlation is one in which large values of one 
risk are associated with large values of the other.  Direct correlations have correlation 
coefficients between 0 and 1. For this project no correlations between risks were 
identified or used. There were similar risk items that were combined to avoid double 
counting or placing too much emphasis on them. 

6.2 Cost Risk Analysis - Cost Contingency Results 

Table 1 provides the Base Estimate Construction Cost contingencies calculated for the 
P80 confidence level.  This is quantified as approximately $9.3 million at the P80 
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confidence level (about 28 percent of the base cost estimate).  For comparison, the cost 
contingency at the P100 and P50 confidence levels was quantified as 20 percent and 
58 percent of the base cost estimate, respectively. The 28 percent contingency 
percentage is applied to the cost estimate on the Total Project Cost Summary to 
calculate the final contingency amount.   
 
Table 1.  Construction Cost Contingency Summary 
 

Risk Analysis Forecast Approximate Base 
Estimate 

Total Contingency 

($) 
Total 

Contingency (%) 
50% Confidence Level 

Construction Feature Cost $33.1M $6.7M 20.3% 
80% Confidence Level 

Construction Feature Cost $33.1M $9.3M 28.0% 
100% Confidence Level 

Construction Feature Cost $33.1M $19.1M 57.6% 
Notes: 

1) Includes construction cost and schedule contingency impacts. 
2) Contingency excludes PED and construction management costs.   

6.2.1 Sensitivity Analysis 
 
Sensitivity analysis generally ranks the relative impact of each risk/opportunity as a 
percentage of total cost uncertainty.  The Crystal Ball software uses a statistical 
measure (contribution to variance) that approximates the impact of each risk/opportunity 
contributing to variability of cost outcomes during Monte Carlo simulation. 
 
Key cost drivers identified in the sensitivity analysis can be used to support 
development of a risk management plan that will facilitate control of risk factors and 
their potential impacts throughout the project lifecycle.  Together with the risk register, 
sensitivity analysis results can also be used to support development of strategies to 
eliminate, mitigate, accept or transfer key risks. 
 

6.2.2 Sensitivity Analysis Results 
 
The risks/opportunities considered as key or primary cost drivers are ranked in order of 
importance in contribution to variance bar charts.  Opportunities that have a potential to 
reduce project cost and are shown with a negative sign; risks are shown with a positive 
sign to reflect the potential to increase project cost.  A longer bar in the sensitivity 
analysis chart represents a greater potential impact to total project cost. It should be 
noted that an understanding of the risk model is also required to understand the outputs 
of the sensitivity. In general, the larger the potential cost variation of an element the 
more likely it will show up as being a highly sensitive item. The actual value of risk 
(contingency) that it is contributing may actually be significantly smaller than other items 
listed much lower on the sensitivity chart.  Figure 1 and 2 shows the Cost and Schedule 
Sensitivity of the Model. 
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Figure 1. Cost Sensitivity Analysis 
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Figure 2. Schedule Sensitivity Analysis 

 

6.3 Schedule Risk Analysis  

Table 2 provides the schedule duration contingencies calculated for the P80 confidence 
level.  The schedule duration contingencies for the P50 and P100 confidence levels are 
also provided for illustrative purposes.   
 
Schedule duration contingency was quantified as 50 months based on the P80 level of 
confidence. The schedule contingencies were calculated by applying the moderate and 
high level schedule risks identified in the risk register for each option to the durations of 
critical path and near critical path tasks.  
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Table 2.  Schedule Duration Contingency Summary 
 

Risk Analysis Forecast 

Base 
Construction 

Schedule 
Duration 
(months) 

Contingency 
(months) 

Contingency 
(%) 

50% Confidence Level 
FPF Construction Duration 31 16 50.0% 

80% Confidence Level 
FPF Construction Duration 31 19 62.4% 

100% Confidence Level 
FPF Construction Duration 31 33 106.7% 

7. MAJOR FINDINGS/OBSERVATIONS 

This section provides a summary of significant risk analysis results in this section, which 
have been identified in the preceding sections of the report.  Risk analysis results are 
intended to provide project leadership with contingency information for scheduling, 
budgeting, and project control purposes, as well as to provide tools to support decision 
making and risk management as projects progress through planning and 
implementation.  Because of the potential for use of risk analysis results for such 
diverse purposes, this section also reiterates and highlights important steps, logic, key 
assumptions, limitations, and decisions to help ensure that the risk analysis results are 
appropriately interpreted.  Table 2 presents project contingencies, which include base 
cost plus cost and schedule contingencies.   

Table 3.  Project Contingencies (Base Cost Plus Cost and Schedule 
Contingencies) 
Confidence 

Level Project Cost  Contingency ($) Contingency 
(%) 

P0 $38,762,000 ($5,472,000) -12%
P10 $48,280,000 $4,046,000 9%
P20 $49,903,000 $5,669,000 13%
P30 $51,104,000 $6,870,000 16%
P40 $52,173,000 $7,939,000 18%
P50 $53,192,000 $8,958,000 20%
P60 $54,217,000 $9,983,000 23%
P70 $55,318,000 $11,084,000 25%
P80 $56,620,000 $12,387,000 28%
P90 $58,453,000 $14,219,000 32%

P100 $69,699,000 $25,465,000 58%
Note: Costs include PED and S&A. 
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The key cost risk drivers identified through sensitivity analysis are: 
 

 Modifications and Claims 
 Project Scope Definition 
 Historical/Cultural Site 
 Plan quantities are at early stages of development 

 
These drivers contribute over 80 percent of the statistical cost variance.  The costs of 
modifications on past reaches have varied widely. If the modifications are typical of 
what has been seen in the past it should not have a significant impact on cost or 
schedule.  However, there have been major modifications in the past that have resulted 
in significant cost  increases (>25%).  The high cultural and historical profile of this area 
could also result in a different scope/costs for this work as the needs of various groups 
are taken into consideration. 
 
The key schedule risk drivers identified through sensitivity analysis are: 
 

 Project Funding Stream 
 Modifications and claims 
 USACE has to assume design 
 Permitting issues 

 
These drivers contribute close to 82 percent of the statistical schedule variance.  The 
lack of adequate funding could change the project as it moves forward and potentially 
split the project into smaller contracts and or draw out start of construction due to 
funding issues.  Should significant modifications or claims come up, the project 
schedule could also be delayed. 
 

8. MITIGATION RECOMMENDATIONS 

This section provides a list of recommendations for continued management of the risks 
identified and analyzed in this study.  Note that this list is not all-inclusive. 
 
Risk Drivers:   
 

1. Cost Risk: The key risk driver of Modifications and Claims is partially within the 
PDT’s scope of influence. Modifications and claims should be minimized as the 
project scope is further developed during the Plans and Specifications phase. 
The same can be said for the remaining larger risk items. Input from outside 
groups due to the sites historical/cultural significance will also help in the 
development of the final design. Including the requirement of these groups earlier 
in the design process as opposed to later will help minimize the cost impact. 
Monitoring and updates of the Total Project Cost and implementation of risk 
mitigation strategies should be managed for identified risks as well as new risks 
that arise. Whereas the developed contingency, itself, is a response to the 
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potential for these risks, these risks warrant consideration of other potential 
responses and proactive monitoring and control. 

   
2.  Schedule Risk:   Project Funding is beyond the PDT’s influence.  Proactive 

monitoring and development of mitigation strategies can minimize the adverse 
schedule effects of these risks. Annual funding received could significantly affect 
the overall project duration and the PDT must integrate it fully with the anticipated 
funding profile. Other risks relating to USACE completing the design or permitting 
issues are unlikely at this stage of the Chicago Shoreline project.  The A/E’s 
associated with the project have completed past designs without issue but it can’ 
be completely dismissed at this point. Permitting issues should also be known at 
this point but are included on the outside chance something unforeseen comes 
up.      

 
3. Risk Management:  Accurate representation of estimates and risks throughout 

the development of the project is critical, and the risk analysis study and 
technical review of said estimate is a critical mitigation strategy.  Cost 
Engineering recommends continuous, proactive, and timely updates to the 
estimate in conjunction with proactive contract placement and phasing planning 
and execution.  It is recommended that the outputs created during the initial risk 
analysis effort serve as tools in future risk management processes.  The risk 
register should be updated at each major project milestone and estimate update.  
The results of the sensitivity analysis may also be used for response planning 
strategy and development.  These tools should be used in conjunction with 
regular risk review meetings.  As an example, recommended uses of the risk 
register include: 

 
 Documenting risk mitigation strategies being pursued in response to the 

identified risks and their assessment in terms of probability and impact. 
 
 Providing project sponsors, stakeholders and leadership/management with a 

documented framework from which risk status can be reported in the context 
of project controls.  

 
 Communicating risk management issues. 

 
 Providing a mechanism for eliciting risk analysis feedback and project control 

input. 
 

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

 
4.  Risk Analysis Updates:  Project leadership should review risk items identified in 

the original risk register and add others, as required, throughout the project life-
cycle.  Risks should be reviewed for status and reevaluation (using qualitative 
measure, at a minimum) and placed on risk management watch lists if any risk’s 
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likelihood or impact significantly increases.  Project leadership should also be 
mindful of the potential for secondary (new risks created specifically by the 
response to an original risk) and residual risks (risks that remain and have 
unintended impact following response).   
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Risk 
No. 

Risk/Opportunity 
Event Concerns 

  Project Cost Project Schedule 

PDT 
Discussions 

Likelihood
* Impact* Risk Level* 

Likelihood
* Impact* Risk Level* 

Contract Risks (Internal Risk Items are those that are generated, caused, or controlled within the PDT's sphere of influence.) 

  
PROJECT & 
PROGRAM MGMT                     

PPM-
1 

Project Scope 
definition could 
change 

Due to public 
pressure the City 
changes the design 
to address concerns 
(all 3 proj) 

Based on past 
project 
experience this is 
likely to occur 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  
PPM-

2 
USACE has to 
assume design 
responsibility 

City hired A/E cannot 
finish design 

Based on past 
experience with 
other local 
sponsors 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  

CONTRACT 
ACQUISITION 
RISKS                     

CA-1 Contracting 
acquisition 
undecided 

Local Sponsor could 
send out as SBA and 
increase the price 

PDT feels the 
PM should 
address contract 
risks after this 
meeting 

Unlikely Marginal LOW   Unlikely Marginal LOW 
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  TECHNICAL RISKS                     
TL-1 Design Confidence 

in Products by A/E 
Is USACE confident 
in the 
designs/quantities by 
A/E? 

USACE is 
confident.  
USACE provides 
review/comment
s through out 
design.  A/E is 
using USACE 
guide 
specifications. 
Risk is typically 
low. 

Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  
TL-2 Sufficiency/condition 

of borrow/fill sites 
Quality of fill, sand, 
and stone in large 
quantities 

Environmental 
concerns with 
sand and fill 
none with stone. 
Can mitigate 
risks by requiring 
contractor to 
perform testing 
before bringing it 
on job (written in 
specs) 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  
LANDS AND 
DAMAGES RISKS                     

LD-1 Utilities locations not 
marked on current 
prints 

Unknown utilities and  
or unplanned utility 
relocations/diversion
s to existing sites 
could cause a delay 
and or add costs.  

Previous reaches 
have 
encountered 
some unmarked 
utilities that 
required 
relocation. 
Additional costs 
to LS and 
additional time to 
relocate may be 
required. Given 
location near 
lake, unmarked 

Likely Negligible LOW   Likely Negligible LOW 
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utilities should 
not be a major 
concern. 
Possibly by 
Fullerton Theater 
by the Lake. 

LD-2 All land owned by 
LS. 

No issues anticipated 
regarding RE. 

No issues. Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  

  

REGULATORY 
AND 
ENVIRONMENTAL 
RISKS                     

RE-1 Potential permitting 
issues with placing 
large amounts of fill 
in lake (behind 
SSP). 

Permitting delays 
could delay start of 
construction. 

Even though the 
city is performing 
the work USACE 
still has to obtain 
the 401 permit 
and perform EA's 
and NEPA.  
Obtaining these 
items fall on a 
agency outside 
our control. 

Unlikely Negligible LOW   Unlikely Significan
t 

MODERATE 

  
RE-2 Historical/Cultural 

Site (Prom. Point) 
Getting a approved 
plan approved by the 
public/SHPO 

High level of 
uncernity of how 
the proposed 
design will be 
acceptedby 
public/SHPO 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  

  
CONSTRUCTION 
RISKS                     

CON-
1 

Modifications and or 
claims on  contracts 

Claims or 
modifications could 
cause the actual 
contract cost to 
increase 

We know mods 
will happen, just 
uncertain of the 
magnitude. Look 
at historical data. 

Very Likely Significan
t 

HIGH   Very Likely Marginal MODERATE   
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CON-
2 

Discovering grey 
material 

May encounter 
material that could 
require 
removal/remediation. 

Encountering 
grey material 

would result in 
higher cost, 

delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
3 

Bed Rock Bed rock elevation 
impacting SSP 
driving, 

If top of bedrock 
varies from plan, 

differing site 
condition could 
result in design 

changes & 
delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
4 

weather impacts temperature too low 
for concrete 
placement, storm 
events washing out 
fresh concrete 

Working along 
shore may result 

in delays, 
rework. Need to 
include enough 
weather days in 

schedule. 
Schedule impact 
will be covered 
under CON-1  

Mods and 
Claims. 

Likely Negligible LOW   Likely Marginal MODERATE   

CON-
5 

Site access by 
contractor 

Contractor access 
may be severly 
limited in Promontory 
Point decreasing 
productivity. 

Since we are 
near Field 

Museum, may be 
additional 

requirements by 
city limiting 
contractor 

activity resulting 
in decreased 
productivity, 

longer schedule. 

Likely Negligible LOW   Likely Marginal MODERATE   
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CON-
6 

Impacts from City 
Events 

City events could 
delay construction of 
the remaining 
projects. 

Events such as 
the air show, 
festivals, etc. 
may prevent 
contractor from 
timely completion 
of work.  This 
can be mitigated 
since most of the 
events can be 
determined prior 
to award and 
therefore 
accounted for in 
the costs. Most 
events are short 
term induration. 

Likely Negligible LOW   Likely Negligible LOW   

  ESTIMATE AND 
SCHEDULE RISKS 

                    

EST-
1 

Project 
Development and 
Estimate Risk 

Estimate 
development based 
on unit costs may not 
be reflective of actual 
costs. Quantities 
based on 25 to 50% 
drawings and are not 
complete 

There will be 
changes to 
scope and 

quantity before 
designs are 

finalized. 
Assuming Local 

Sponsor will 
want to keep 
changes to a 

minimum to limit 
their costs since 

this is all Non 
Fed 

expenditures. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

EST-
2 

Plan quantities are 
at early stage of 
development. 

Quantities may vary 
once designs are 
finalized. 

Major qtys have 
been checked.  
Pile lengths are 
still TBD. Used 
adjacent reaches 
which should get 
us close. 

Unlikely Significan
t 

MODERATE   Unlikely Marginal LOW   
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EST-
3 

Estimates capture 
full scope for all 
project features. 

Given prelim design, 
final scope may 
include additional 
features that are not 
currently shown. 

Scope may 
increase causing 
costs to go up 
also. Since these 
are fully LS 
funded they will 
try to minimize 
scope/cost 
increases.  

Likely Marginal MODERATE   Likely Marginal MODERATE   

  FEATURE LEVEL  
RISKS 

                    

FL-1 For Promontory 
Point, local groups 
may influence final 
design.  

Final design may 
incorporate more 
limestone versus 
concrete resulting in 
different scope. 

Delays in getting 
local groups to 
agree to final 

plan may 
continue to delay 

project. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

Programmatic Risks (External Risk Items are those that are generated, caused, or controlled exclusively outside the PDT's sphere of influence.) 
PR-1 Project funding 

stream 
Local Sponsor 
funding delay 
contracts or cause 
major delays or a 
complete stop to 
project. 

It could be very 
likely that the 
City may have 
funding issues  
to complete the 
project by 2018 

Likely Negligible LOW   Likely Significan
t 

HIGH   

PR-2 Delay in approval of 
PACR/LRR 

Delay in approval 
could delay future 
reaches.   

Although not 
likely to occur, 
this should be 
considered as a 
possibility. 

Unlikely Marginal LOW   Unlikely Significan
t 

MODERATE   

PR-3 Fuel Prices Fluctuations in fuel 
costs could have a 
profound impact on 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   

PR-4 Steel Prices Fluctuations in steel 
prices could have a 
profound impact on 
the sheet pile and H 
pile costs, which is a 
significant portion of 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   
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PR-5 Stone Prices Fluctuations in stone 
prices could have a 
profound impact on 
project cost. 

PDT agrees this 
could likely 
occur. Prices 
have typically 
been more stable 
than for fuel or 
steel. 

Unlikely Marginal LOW   Unlikely Negligible LOW   

PR-6 Variations of 
Contract Quantities 

Potential quantity 
variations, 
particularly overruns,  
will impact project 
costs. 

Based on prior 
projects, 
variations in qtys 
averaged XX%. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

PR-7 Bidding Climate Climate may change 
by time last of these 
contracts is awarded. 

Current climate 
is favorable to LS 
(many bidders 
for each project). 
This may change 
a few years out 
resulting in 
higher costs. 

Unlikely Marginal LOW   Unlikely Marginal LOW   
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EXECUTIVE SUMMARY 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the Montrose to Irving reach of the Illinois Shoreline Erosion, Interim 
III Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline). In compliance with 
Engineer Regulation (ER) 1110-2-1302, Civil Works Cost Engineering a formal risk 
analysis study was conducted for the development of contingency on the total project 
cost.  The purpose of this risk analysis study was to establish project contingencies by 
identifying and measuring the cost and schedule impact of project uncertainties with 
respect to the estimated total project cost. 

Specific to the Montrose to Irving Project, the most likely constant dollar program year 
cost (First Cost at FY13 price level) is estimated at approximately $23 million including a 
contingency value of $5 Million or approximately 25 percent on all feature accounts.   
 
 

KEY FINDINGS/OBSERVATIONS RECOMMENDATIONS 
 

The key cost risk drivers identified through sensitivity analysis are: 
 

 Modifications and Claims 
 Project Scope Definition 
 Estimate Captures full Scope of Project 
 Plan Quantities at early Stage of Development 

 
These drivers contribute over 87 percent of the statistical cost variance.  The costs of 
modifications on past reaches have varied widely. If the modifications are typical of what 
has been seen in the past it should not have a significant impact on cost or schedule.  
However, there have been major modifications in the past that have resulted in 
significant cost increases (>25%).   
 
The key schedule risk drivers identified through sensitivity analysis are: 
 

 Project Funding Stream 
 Modifications and Claims 
 USACE has to assume design 
 Permitting issues 

 
These risks contribute close to 88 percent of the statistical schedule variance.  The lack 
of adequate funding could change the project as it moves forward and potentially split 
the project into smaller contracts and or draw out start of construction due to funding 
issues.  Should significant modifications or claims come up, the project schedule could 
also be delayed. 
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Recommendations, as detailed within the main report, include the implementation of 
cost and schedule contingencies, further iterative study of risks throughout the project 
life-cycle, potential mitigation throughout the remaining construction, and proactive 
monitoring and control of risk identified in this study. 
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1. PURPOSE 

Under the auspices of the U.S. Army Corps of Engineers (USACE), Chicago District, 
this report presents a recommendation for the total project cost and schedule 
contingencies for the Montrose to Irving reach of the Illinois Shoreline Erosion, Interim 
III Wilmette to Illinois/Indiana State Line Project (Chicago Shoreline).   

2. BACKGROUND 

Chicago’s shoreline is largely man-made and constructed on landfill an average of 
1,500 feet wide. This landfill is a key-contributing factor to the creation of an extensive 
series of lakeshore parks that began in the mid to late 1800s and continued through the 
1940s. During the turn of the last century and into the 1930s, wooden cribs structures 
were constructed primarily to contain the stone fill material in order to provide a base 
upon which 4 to 8 ton cut limestone blocks would be placed in step-stone fashion to 
construct the existing revetment structure. This project provides storm damage 
protection to the Lake Michigan shoreline and, in particular, to Lake Shore Drive, a 
major transportation artery in the City of Chicago.  The previous shoreline structures, 
built in the early 1900s, had deteriorated and no longer functioned to protect against 
storms, flooding and erosion. 
 

The Chicago Shoreline project was authorized under the Water Resources 
Development Act of 1996 (P.L. 104–303) Section 101(12) which stipulated: 
  

The project for storm damage reduction and shoreline erosion protection, 
Lake Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State 
line: Report of the Chief of Engineers, dated April 14, 1994, at a total cost 
of $204,000,000, with an estimated Federal cost of $110,000,000 and an 
estimated non-Federal cost of $94,000,000. The project shall include the 
breakwater near the South Water Filtration Plant described in the report as 
a separate element of the project, at a total cost of $11,470,000, with an 
estimated Federal cost of $7,460,000 and an estimated non-Federal cost 
of $4,010,000. The Secretary shall reimburse the non-Federal interest for 
the Federal share of any costs incurred by the non-Federal interest— (A) 
in reconstructing the revetment structures protecting Solidarity Drive in 
Chicago, Illinois, if such work is determined by the Secretary to be a 
component of the project; and (B) in constructing the breakwater near the 
South Water Filtration Plant in Chicago, Illinois. 

 
Additional authorization was provided under Water Resources Development Act of 
1999 (P.L. 106–53)  Section 318 which stipulated: 
 

The project for storm damage reduction and shore protection, Lake 
Michigan, Illinois, from Wilmette, Illinois, to the Illinois-Indiana State line, 
authorized by section 101(a)(12) of the Water Resources Development 
Act of 1996 (110 Stat. 3664), is modified to provide for reimbursement for 
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additional project work undertaken by the non-Federal interest. The 
Secretary shall credit or reimburse the non-Federal interest for the Federal 
share of project costs incurred by the non-Federal interest in designing, 
constructing, or reconstructing reach 2F (700 feet south of Fullerton 
Avenue and 500 feet north of Fullerton Avenue), reach 3M (Meigs Field), 
and segments 7 and 8 of reach 4 (43rd Street to 57th Street), if the non-
Federal interest carries out the work in accordance with plans approved by 
the Secretary, at an estimated total cost of $83,300,000. The Secretary 
shall reimburse the non- Federal interest for the Federal share of project 
costs incurred by the non-Federal interest in reconstructing the revetment 
structures protecting Solidarity Drive in Chicago, Illinois, before the signing 
of the project cooperation agreement, at an estimated total cost of 
$7,600,000. 

 
The construction of the Chicago Shoreline Project began in 1997 and design and 
construction responsibility was divided between the U.S. Army Corps of 
Engineers (USACE), Chicago District and the non-Federal sponsor under the 
terms of the project cooperation agreements. Project segments were constructed 
by USACE, Chicago District or by the City of Chicago, Department of 
Transportation and the Chicago Park District.  Remaining construction contracts 
to be pursued by the non-Federal sponsors will likely exceed the maximum 
project cost limit according to Section 902 of the Water Resources Development 
Act of 1986, as amended.   
 
There are four additional reaches to be completed: 

 Fullerton Theater by the Lake 
 Montrose to Irving 
 45th to 51st 
 Promontory Point  

Due to the differences in the various reaches (design stages, project features, 
etc.), a separate CSRA was prepared for each. 

 

3. REPORT SCOPE 

The scope of the risk analysis report is to calculate and present the cost and schedule 
contingencies at the 80 percent confidence level using the risk analysis processes as 
mandated by U.S. Army Corps of Engineers (USACE) Engineer Regulation (ER) 1110-
2-1150, Engineering and Design for Civil Works, ER 1110-2-1302, Civil Works Cost 
Engineering, and Engineer Technical Letter 1110-2-573, Construction Cost Estimating 
Guide for Civil Works.  The report presents the contingency results for both cost and 
schedule risks for all project features.  The study and presentation excludes 
consideration for operation and maintenance or life cycle costs. 
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3.1 Project Scope 

The formal process included extensive involvement of the PDT for risk identification and 
the development of the risk register for the remaining reaches to be completed along 
the Chicago Shoreline.  The analysis process evaluated the most likely Micro Computer 
Aided Cost Estimating System (MCACES) cost estimate, 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), 1110-2-573, 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 approximate design stage varies for each of the upcoming reaches from 
feasibility level drawings to roughly 50% plans and specifications. 

3.2 USACE Risk Analysis Process 

The risk analysis process follows the USACE Headquarters requirements as well as the 
guidance provided by the Cost Engineering Directory of Expertise for Civil Works (Cost 
Engineering DX).  The risk analysis process reflected within the risk analysis report 
uses probabilistic cost and schedule risk analysis methods within the framework of the 
Crystal Ball software.  The risk analysis results are intended to serve several functions, 
one being the establishment of reasonable contingencies reflective of an 80 percent 
confidence level to successfully accomplish the project work within that established 
contingency amount.  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 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 analyses 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, the 
risk analysis is performed to meet the requirements and recommendations of the 
following documents and sources: 

 ER 1110-2-1150, Engineering and Design for Civil Works Projects. 
 ER 1110-2-1302, Civil Works Cost Engineering. 
 ETL 1110-2-573, Construction Cost Estimating Guide for Civil Works. 
 Cost and Schedule Risk Analysis Process guidance prepared by the USACE Cost 

Engineering DX. 
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 Memorandum from Major General Don T. Riley (U.S. Army Director of Civil 
Works), dated July 3, 2007. 

 Engineering and Construction Bulletin issued by James C. Dalton, P.E. (Chief, 
Engineering and Construction, Directorate of Civil Works), dated September 10, 
2007. 

4. METHODOLOGY/PROCESS 

The risk analysis process for this study is intended to determine the probability of 
various cost outcomes and quantify the required contingency needed in the cost 
estimate to achieve any desired level of cost confidence.  A parallel process is also 
used to determine the probability of various project schedule duration outcomes and 
quantify the required schedule contingency (float) needed in the schedule to achieve 
any desired level of schedule confidence.  

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

The Cost Engineering DX guidance for cost and schedule risk analysis generally 
focuses on the 80-percent level of confidence (P80) for cost contingency calculation.  It 
should be noted that use of P80 as a decision criteria is a risk adverse approach 
(whereas the use of P50 would be a risk neutral approach, and use of levels less than 
50 percent would be risk seeking).  Thus, a P80 confidence level results in greater 
contingency as compared to a P50 confidence level. 

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

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

4.1 Identify and Assess Risk Factors 

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

Checklists or historical databases of common risk factors are sometimes used to 
facilitate risk factor identification.  However, key risk factors are often unique to a project 
and not readily derivable from historical information.  Therefore, input from the entire 
PDT is obtained using creative processes such as brainstorming or other facilitated risk 
assessment meetings.  In practice, a combination of professional judgment from the 
PDT and empirical data from similar projects is desirable and is considered. 

Cost Engineering facilitated a risk identification and qualitative analysis meeting with the 
Project Delivery Team (PDT) on May 10, 2012. Representatives from the following 
disciplines were in attendance: 

 Cost Engineering     
 Project Management 
 Civil 
 Construction 
 Planning 
 Hydraulic/Coastal 
 Environmental 
 Structural 
 Geotechnical 

This meeting focused primarily on risk factor identification using brainstorming 
techniques, but also included some discussions based on risk factors common to 
projects of similar scope and geographic location.     

Additionally, numerous phone calls and informal meetings were conducted throughout 
the risk analysis process on an as-needed basis to further facilitate risk factor 
identification, market analysis, and risk assessment.   

4.2 Quantify Risk Factor Impacts 

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

Similar to the identification and assessment process, risk factor quantification involves 
multiple project team disciplines and functions.  However, the quantification process 
relies more extensively on collaboration between cost engineering, designers, and risk 
analysis team members with lesser inputs from other functions and disciplines.   
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The following is an example of the PDT quantifying risk factor impacts by using an 
iterative, consensus-building approach to estimate the elements of each risk factor: 

 Maximum possible value for the risk factor. 
 Minimum possible value for the risk factor. 
 Most likely value (the statistical mode), if applicable. 
 Nature of the probability density function used to approximate risk factor 

uncertainty. 
 Mathematical correlations between risk factors. 
 Affected cost estimate and schedule elements. 

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

4.3 Analyze Cost Estimate and Schedule Contingency 

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

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

For schedule contingency analysis, the option schedule contingency is calculated as the 
difference between the P80 option duration forecast and the base schedule duration.  
These contingencies are then used to calculate the time value of money impact of 
project delays that are included in the presentation of total cost contingency in section 6.  
The resulting time value of money, or added risk escalation, is then added into the 
contingency amount to reflect the USACE standard for presenting the “total project cost” 
for the fully funded project amount. 

Schedule contingency is analyzed only on the basis of each option and not allocated to 
specific tasks.  Based on Cost Engineering DX guidance, only critical path and near 
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critical path tasks are considered to be uncertain for the purposes of contingency 
analysis.   

5. KEY ASSUMPTIONS 

Key assumptions are those that are most likely to significantly effect the determinations 
and/or estimates of risk presented in the risk analysis.  The key assumptions are 
important to help ensure that project leadership and other decision makers understand 
the steps, logic, limitations, and decisions made in the risk analysis, as well as any 
resultant limitations on the use of outcomes and results.   

The Cost Engineering Team has identified the following key assumptions for the risk 
analysis:  

 Level of design: The cost comparisons and risk analyses performed and reflected 
in this report are based upon design scope and estimates that are slightly beyond 
feasibility level. 

 Design Scope: Some areas of scope are not fully developed and required 
significant assumptions by the cost engineer. 

 Contract Acquisition Strategy:  Consistent with cost estimate and schedule 
assumptions, it is assumed that the contract acquisition strategy is unrestricted 
IFB.  However, the final determination on acquisition strategy may change 
depending on funding availability or other requirements. Use of other acquisition 
strategies may impact costs and schedules. 

 Project Schedule:  For development purposes the project is being developed 
assuming various reaches would be constructed nearly simultaneously.    Also, 
depending on how funding is received; the project could be split into smaller 
phases or have the start of construction delayed. 

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

 Operations and Maintenance: Was not included in this analysis. 
 ATR status: Successfully complete. 
 Impacts Studied:  Moderate and High impacts, as identified in the risk register, 

were considered for the purposes of calculating cost contingency.  Moderate and 
High level risk impacts were only applied to critical path and near critical path 
schedule tasks for the purposes of calculating schedule contingency.  Low and 
moderate level risk impacts should be maintained in project management 
documentation, and reviewed at each project milestone to determine if they 
should be placed on the risk “watch list” for further monitoring and evaluation. 
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6. RISK ANALYSIS RESULTS 

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

6.1 Risk Register 

A risk register is a tool commonly used in project planning and risk analysis and serves 
as the basis for the risk studies and Crystal Ball risk models.  A summary risk register 
that includes typical risk events studied (high and moderate levels) should be presented 
in a table in this section.  The risk register reflects the results of risk factor identification 
and assessment, risk factor quantification, and contingency analysis.  A more detailed 
risk register would be provided in appendix A.  The detailed risk registers of appendix A 
include low level and unrated risks, as well as additional information regarding the 
specific nature and impacts of each risk. 

It is important to note that a risk register can be an effective tool for managing identified 
risks throughout the project life cycle.  As such, it is generally recommended that risk 
registers be updated as the designs, cost estimates, and schedule are further refined, 
especially on large projects with extended schedules.  Recommended uses of the risk 
register going forward include: 

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

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

 Communicating risk management issues. 
 Providing a mechanism for eliciting risk analysis feedback and project control input. 
 Identifying risk transfer, elimination, or mitigation actions required for 

implementation of risk management plans.  

In simple terms, a correlation is a dependency that exists between two risks and may be 
direct or indirect.  An indirect correlation is one in which large values of one risk are 
associated with small values of the other.  Indirect correlations have correlation 
coefficients between 0 and -1.  A direct correlation is one in which large values of one 
risk are associated with large values of the other.  Direct correlations have correlation 
coefficients between 0 and 1. For this project no correlations between risks were 
identified or used. There were similar risk items that were combined to avoid double 
counting or placing too much emphasis on them. 

6.2 Cost Risk Analysis - Cost Contingency Results 

Table 1 provides the Base Estimate Construction Cost contingencies calculated for the 
P80 confidence level.  This is quantified as approximately $3.7 million at the P80 
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confidence level (about 25 percent of the base cost estimate).  For comparison, the cost 
contingency at the P100 and P50 confidence levels was quantified as 18 percent and 
57 percent of the base cost estimate, respectively. The 25 percent contingency 
percentage is applied to the cost estimate on the Total Project Cost Summary to 
calculate the final contingency amount.   
 
Table 1.  Construction Cost Contingency Summary 
 

Risk Analysis Forecast Approximate Base 
Estimate 

Total Contingency 

($) 
Total 

Contingency (%) 
50% Confidence Level 

Construction Feature Cost $14.6M $2.6M 17.5% 
80% Confidence Level 

Construction Feature Cost $14.6M $3.7M 25.2% 
100% Confidence Level 

Construction Feature Cost $14.6M $8.2M 56.5% 
Notes: 

1) Includes construction cost and schedule contingency impacts. 
2) Contingency excludes PED and construction management costs.   

6.2.1 Sensitivity Analysis 
 
Sensitivity analysis generally ranks the relative impact of each risk/opportunity as a 
percentage of total cost uncertainty.  The Crystal Ball software uses a statistical 
measure (contribution to variance) that approximates the impact of each risk/opportunity 
contributing to variability of cost outcomes during Monte Carlo simulation. 
 
Key cost drivers identified in the sensitivity analysis can be used to support 
development of a risk management plan that will facilitate control of risk factors and 
their potential impacts throughout the project lifecycle.  Together with the risk register, 
sensitivity analysis results can also be used to support development of strategies to 
eliminate, mitigate, accept or transfer key risks. 
 

6.2.2 Sensitivity Analysis Results 
 
The risks/opportunities considered as key or primary cost drivers are ranked in order of 
importance in contribution to variance bar charts.  Opportunities that have a potential to 
reduce project cost and are shown with a negative sign; risks are shown with a positive 
sign to reflect the potential to increase project cost.  A longer bar in the sensitivity 
analysis chart represents a greater potential impact to total project cost. It should be 
noted that an understanding of the risk model is also required to understand the outputs 
of the sensitivity. In general, the larger the potential cost variation of an element the 
more likely it will show up as being a highly sensitive item. The actual value of risk 
(contingency) that it is contributing may actually be significantly smaller than other items 
listed much lower on the sensitivity chart.  Figure 1 and 2 shows the Cost and Schedule 
Sensitivity of the Model. 
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Figure 1. Cost Sensitivity Analysis 
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Figure 2. Schedule Sensitivity Analysis 

 

6.3 Schedule Risk Analysis  

Table 2 provides the schedule duration contingencies calculated for the P80 confidence 
level.  The schedule duration contingencies for the P50 and P100 confidence levels are 
also provided for illustrative purposes.   
 
Schedule duration contingency was quantified as 50 months based on the P80 level of 
confidence. The schedule contingencies were calculated by applying the moderate and 
high level schedule risks identified in the risk register for each option to the durations of 
critical path and near critical path tasks.  
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Table 2.  Schedule Duration Contingency Summary 
 

Risk Analysis Forecast 

Base 
Construction 

Schedule 
Duration 
(months) 

Contingency 
(months) 

Contingency 
(%) 

50% Confidence Level 
FPF Construction Duration 31 15 47.8% 

80% Confidence Level 
FPF Construction Duration 31 19 59.8% 

100% Confidence Level 
FPF Construction Duration 31 31 100.4% 

7. MAJOR FINDINGS/OBSERVATIONS 

This section provides a summary of significant risk analysis results in this section, which 
have been identified in the preceding sections of the report.  Risk analysis results are 
intended to provide project leadership with contingency information for scheduling, 
budgeting, and project control purposes, as well as to provide tools to support decision 
making and risk management as projects progress through planning and 
implementation.  Because of the potential for use of risk analysis results for such 
diverse purposes, this section also reiterates and highlights important steps, logic, key 
assumptions, limitations, and decisions to help ensure that the risk analysis results are 
appropriately interpreted.  Table 2 presents project contingencies, which include base 
cost plus cost and schedule contingencies.   

Table 3.  Project Contingencies (Base Cost Plus Cost and Schedule 
Contingencies) 
Confidence 

Level Project Cost  Contingency ($) Contingency 
(%) 

P0 $16,800,000 ($1,875,000) -10%
P10 $19,987,000 $1,312,000 7%
P20 $20,625,000 $1,950,000 10%
P30 $21,097,000 $2,422,000 13%
P40 $21,527,000 $2,851,000 15%
P50 $21,934,000 $3,258,000 17%
P60 $22,351,000 $3,676,000 20%
P70 $22,819,000 $4,144,000 22%
P80 $23,386,000 $4,711,000 25%
P90 $24,153,000 $5,477,000 29%

P100 $29,220,000 $10,545,000 56%
Note: Costs include PED and S&A. 
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The key cost risk drivers identified through sensitivity analysis are: 
 

 Modifications and Claims 
 Project Scope Definition 
 Estimate Captures full Scope of Project 
 Plan Quantities at early Stage of Development 

 
These risks contribute over 87 percent of the statistical cost variance.  The costs of 
modifications on past reaches have varied widely. If the modifications are typical of 
what has been seen in the past it should not have a significant impact on cost or 
schedule.  However, there have been major modifications in the past that have resulted 
in significant cost  increases (>25%).   
 
The key schedule risk drivers identified through sensitivity analysis are: 
 

 Project Funding Stream 
 Modifications and Claims 
 USACE taking over design if an A/E can’t finish design work 
 Permitting issues 

 
These risks contribute close to 88 percent of the statistical schedule variance.  The lack 
of adequate funding could change the project as it moves forward and potentially split 
the project into smaller contracts and or draw out start of construction due to funding 
issues.  Should significant modifications or claims come up, the project schedule could 
also be delayed. 
 

8. MITIGATION RECOMMENDATIONS 

This section provides a list of recommendations for continued management of the risks 
identified and analyzed in this study.  Note that this list is not all-inclusive. 
 
Risk Drivers:   
 

1. Cost Risk: The key risk driver of Modifications and Claims is partially within the 
PDT’s scope of influence. Modifications and claims should be minimized as the 
project scope is further developed during the Plans and Specifications phase. 
The same can be said for the remaining larger risk items. Monitoring and updates 
of the Total Project Cost and implementation of risk mitigation strategies should 
be managed for identified risks as well as new risks that arise. Whereas the 
developed contingency, itself, is a response to the potential for these risks, these 
risks warrant consideration of other potential responses and proactive monitoring 
and control. 

   
2.  Schedule Risk:   Project Funding is beyond the PDT’s influence.  Proactive 

monitoring and development of mitigation strategies can minimize the adverse 
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schedule effects of these risks. Annual funding received could significantly affect 
the overall project duration and the PDT must integrate it fully with the anticipated 
funding profile.  Other risks relating to USACE completing the design or 
permitting issues are unlikely at this stage of the Chicago Shoreline project.  The 
A/E’s associated with the project have completed past designs without issue but 
it can’ be completely dismissed at this point. Permitting issues should also be 
known at this point but are included on the outside chance something unforeseen 
comes up.   

 
3. Risk Management:  Accurate representation of estimates and risks throughout 

the development of the project is critical, and the risk analysis study and 
technical review of said estimate is a critical mitigation strategy.  Cost 
Engineering recommends continuous, proactive, and timely updates to the 
estimate in conjunction with proactive contract placement and phasing planning 
and execution.  It is recommended that the outputs created during the initial risk 
analysis effort serve as tools in future risk management processes.  The risk 
register should be updated at each major project milestone and estimate update.  
The results of the sensitivity analysis may also be used for response planning 
strategy and development.  These tools should be used in conjunction with 
regular risk review meetings.  As an example, recommended uses of the risk 
register include: 

 
 Documenting risk mitigation strategies being pursued in response to the 

identified risks and their assessment in terms of probability and impact. 
 
 Providing project sponsors, stakeholders and leadership/management with a 

documented framework from which risk status can be reported in the context 
of project controls.  

 
 Communicating risk management issues. 

 
 Providing a mechanism for eliciting risk analysis feedback and project control 

input. 
 

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

 
4.  Risk Analysis Updates:  Project leadership should review risk items identified in 

the original risk register and add others, as required, throughout the project life-
cycle.  Risks should be reviewed for status and reevaluation (using qualitative 
measure, at a minimum) and placed on risk management watch lists if any risk’s 
likelihood or impact significantly increases.  Project leadership should also be 
mindful of the potential for secondary (new risks created specifically by the 
response to an original risk) and residual risks (risks that remain and have 
unintended impact following response).   
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Risk 
No. 

Risk/Opportunity 
Event Concerns 

  Project Cost Project Schedule 

PDT 
Discussions 

Likelihood
* Impact* Risk Level* 

Likelihood
* Impact* Risk Level* 

Contract Risks (Internal Risk Items are those that are generated, caused, or controlled within the PDT's sphere of influence.) 

  
PROJECT & 
PROGRAM MGMT                     

PPM-
1 

Project Scope 
definition could 
change 

Due to public 
pressure the City 
changes the design 
to address concerns 
(all 3 proj) 

Based on past 
project 
experience this is 
likely to occur 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  
PPM-

2 
USACE has to 
assume design 
responsibility 

City hired A/E cannot 
finish design 

Based on past 
experience with 
other local 
sponsors 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  

CONTRACT 
ACQUISITION 
RISKS                     

CA-1 Contracting 
acquisition 
undecided 

Local Sponsor could 
send out as SBA and 
increase the price 

PDT feels the 
PM should 
address contract 
risks after this 
meeting 

Unlikely Marginal LOW   Unlikely Marginal LOW 
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  TECHNICAL RISKS                     
TL-1 Design Confidence 

in Products by A/E 
Is USACE confident 
in the 
designs/quantities by 
A/E? 

USACE is 
confident.  
USACE provides 
review/comment
s through out 
design.  A/E is 
using USACE 
guide 
specifications. 
Risk is typically 
low. 

Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  
TL-2 Sufficiency/condition 

of borrow/fill sites 
Quality of fill, sand, 
and stone in large 
quantities 

Environmental 
concerns with 
sand and fill 
none with stone. 
Can mitigate 
risks by requiring 
contractor to 
perform testing 
before bringing it 
on job (written in 
specs) 

Unlikely Marginal LOW   Unlikely Marginal LOW 

  

  
LANDS AND 
DAMAGES RISKS                     

LD-1 Utilities locations not 
marked on current 
prints 

Unknown utilities and  
or unplanned utility 
relocations/diversion
s to existing sites 
could cause a delay 
and or add costs.  

Previous reaches 
have 
encountered 
some unmarked 
utilities that 
required 
relocation. 
Additional costs 
to LS and 
additional time to 
relocate may be 
required. Given 
location near 
lake, unmarked 

Likely Negligible LOW   Likely Negligible LOW 
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utilities should 
not be a major 
concern. 
Possibly by 
Fullerton Theater 
by the Lake. 

LD-2 All land owned by 
LS. 

No issues anticipated 
regarding RE. 

No issues. Very Unlikely Negligible LOW   Very Unlikely Negligible LOW 

  

  

REGULATORY 
AND 
ENVIRONMENTAL 
RISKS                     

RE-1 Potential permitting 
issues with placing 
large amounts of fill 
in lake (behind 
SSP). 

Permitting delays 
could delay start of 
construction. 

Even though the 
city is performing 
the work USACE 
still has to obtain 
the 401 permit 
and perform EA's 
and NEPA.  
Obtaining these 
items fall on a 
agency outside 
our control. 

Unlikely Negligible LOW   Unlikely Significan
t 

MODERATE 

  
RE-2 Historical/Cultural 

Site (Prom. Point) 
Getting a approved 
plan approved by the 
public/SHPO 

High level of 
uncernity of how 
the proposed 
design will be 
acceptedby 
public/SHPO 

Very Likely Significan
t 

HIGH   Very Likely Significan
t 

HIGH 

  

  
CONSTRUCTION 
RISKS                     

CON-
1 

Modifications and or 
claims on  contracts 

Claims or 
modifications could 
cause the actual 
contract cost to 
increase 

We know mods 
will happen, just 
uncertain of the 
magnitude. Look 
at historical data. 

Very Likely Significan
t 

HIGH   Very Likely Marginal MODERATE   



Montrose to Irving – Chicago Shoreline – Cost and Schedule Risk Analysis Report 
 

 A-5

CON-
2 

Discovering grey 
material 

May encounter 
material that could 
require 
removal/remediation. 

Encountering 
grey material 

would result in 
higher cost, 

delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
3 

Bed Rock Bed rock elevation 
impacting SSP 
driving, 

If top of bedrock 
varies from plan, 

differing site 
condition could 
result in design 

changes & 
delays. 

Unlikely Significan
t 

MODERATE   Unlikely Significan
t 

MODERATE   

CON-
4 

weather impacts temperature too low 
for concrete 
placement, storm 
events washing out 
fresh concrete 

Working along 
shore may result 

in delays, 
rework. Need to 
include enough 
weather days in 

schedule. 
Schedule impact 
will be covered 
under CON-1  

Mods and 
Claims. 

Likely Negligible LOW   Likely Marginal MODERATE   

CON-
5 

Site access by 
contractor 

Contractor access 
may be severly 
limited in Promontory 
Point decreasing 
productivity. 

Since we are 
near Field 

Museum, may be 
additional 

requirements by 
city limiting 
contractor 

activity resulting 
in decreased 
productivity, 

longer schedule. 

Likely Negligible LOW   Likely Marginal MODERATE   
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CON-
6 

Impacts from City 
Events 

City events could 
delay construction of 
the remaining 
projects. 

Events such as 
the air show, 
festivals, etc. 
may prevent 
contractor from 
timely completion 
of work.  This 
can be mitigated 
since most of the 
events can be 
determined prior 
to award and 
therefore 
accounted for in 
the costs. Most 
events are short 
term induration. 

Likely Negligible LOW   Likely Negligible LOW   

  ESTIMATE AND 
SCHEDULE RISKS 

                    

EST-
1 

Project 
Development and 
Estimate Risk 

Estimate 
development based 
on unit costs may not 
be reflective of actual 
costs. Quantities 
based on 25 to 50% 
drawings and are not 
complete 

There will be 
changes to 
scope and 

quantity before 
designs are 

finalized. 
Assuming Local 

Sponsor will 
want to keep 
changes to a 

minimum to limit 
their costs since 

this is all Non 
Fed 

expenditures. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

EST-
2 

Plan quantities are 
at early stage of 
development. 

Quantities may vary 
once designs are 
finalized. 

Major qtys have 
been checked.  
Pile lengths are 
still TBD. Used 
adjacent reaches 
which should get 
us close. 

Unlikely Significan
t 

MODERATE   Unlikely Marginal LOW   
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EST-
3 

Estimates capture 
full scope for all 
project features. 

Given prelim design, 
final scope may 
include additional 
features that are not 
currently shown. 

Scope may 
increase causing 
costs to go up 
also. Since these 
are fully LS 
funded they will 
try to minimize 
scope/cost 
increases.  

Likely Marginal MODERATE   Likely Marginal MODERATE   

  FEATURE LEVEL  
RISKS 

                    

FL-1 For Promontory 
Point, local groups 
may influence final 
design.  

Final design may 
incorporate more 
limestone versus 
concrete resulting in 
different scope. 

Delays in getting 
local groups to 
agree to final 

plan may 
continue to delay 

project. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

Programmatic Risks (External Risk Items are those that are generated, caused, or controlled exclusively outside the PDT's sphere of influence.) 
PR-1 Project funding 

stream 
Local Sponsor 
funding delay 
contracts or cause 
major delays or a 
complete stop to 
project. 

It could be very 
likely that the 
City may have 
funding issues  
to complete the 
project by 2018 

Likely Negligible LOW   Likely Significan
t 

HIGH   

PR-2 Delay in approval of 
PACR/LRR 

Delay in approval 
could delay future 
reaches.   

Although not 
likely to occur, 
this should be 
considered as a 
possibility. 

Unlikely Marginal LOW   Unlikely Significan
t 

MODERATE   

PR-3 Fuel Prices Fluctuations in fuel 
costs could have a 
profound impact on 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   

PR-4 Steel Prices Fluctuations in steel 
prices could have a 
profound impact on 
the sheet pile and H 
pile costs, which is a 
significant portion of 
the project cost. 

PDT agrees this 
could likely 
occur. 

Likely Marginal MODERATE   Likely Negligible LOW   
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PR-5 Stone Prices Fluctuations in stone 
prices could have a 
profound impact on 
project cost. 

PDT agrees this 
could likely 
occur. Prices 
have typically 
been more stable 
than for fuel or 
steel. 

Unlikely Marginal LOW   Unlikely Negligible LOW   

PR-6 Variations of 
Contract Quantities 

Potential quantity 
variations, 
particularly overruns,  
will impact project 
costs. 

Based on prior 
projects, 
variations in qtys 
averaged XX%. 

Likely Marginal MODERATE   Likely Marginal MODERATE   

PR-7 Bidding Climate Climate may change 
by time last of these 
contracts is awarded. 

Current climate 
is favorable to LS 
(many bidders 
for each project). 
This may change 
a few years out 
resulting in 
higher costs. 

Unlikely Marginal LOW   Unlikely Marginal LOW   
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7 PROJECT DRAWINGS AND TYPICAL CROSS SECTION 
7.1 Plate 1 – 45th to 51st St - Conceptual Site Layout 
7.2 Plate 2 – 45th to 51st St - Typical Section 
7.3 Plate 3 – 45th to 51st St - Profile Along Beach 
7.4 Plate 4 – 45th to 51st St - Typical Section Rubblemound Breakwater 
7.5 Plate 5 – 45th to 51st St - Typical Section SSP/Concrete Structure 
7.6 Plate 6 – Promontory Point (54th to 56th) - Site Plan 
7.7 Plate 7 – Promontory Point (54th to 56th) - Cross Section 
7.8 Plate 8 – Fullerton Theater by the Lake  - Site Plan 
7.9 Plate 9 – Fullerton Theater by the Lake  - Cross Section A 
7.10 Plate 10 – Fullerton Theater by the Lake - Cross Section B 
7.11 Plate 11 – Fullerton Theater by the Lake - Cross Section  
7.12 Plate 12 – Montrose to Irving - Conceptual Site Plan 
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8 IEPR  RESPONSE (COMMENT 4) APRIL 2013 
 
 
Cost estimates for the remaining reaches were based on previously prepared independent 
government estimates (IGE’s), bid abstracts and contract modifications on past projects.  The 
estimates are based on the most likely costs with contingencies applied based on Cost and 
Schedule Risk Analysis (CSRA) prepared for each reach.  One of the factors considered within 
the CSRA’s is the amount of past contract changes.  Using USACE’s Resident Management 
System (RMS), the amount of the final contract compared to the award amount was evaluated to 
determine what typical ranges were encountered.  The dollar amount of contract changes varied 
from -10% (quantity under runs primarily) to as high as 25% (differing site conditions) of the 
original contract value with an average of 3.3%.  This range was used in the development of the 
cost risk models. Contract modifications were typically one of if not the largest driver of risk and 
the contingencies for all of the remaining reaches.  
 
The other concern was with the stone prices being affected by availability.  The following page 
is an email discussing the large amounts of stone required.  The vendor states that there are no 
issues with availability for the remaining reaches. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



From: Cunningham, Matthew W LRC
To: Zaborowski,  Kendall LRC; Nguyen, Mike LRC
Cc: Druzbicki, David E LRC
Subject: FW: Large Stone Quantites Needed for Future Projects (UNCLASSIFIED)
Date: Friday, March 15, 2013 2:53:17 PM

Classification: UNCLASSIFIED
Caveats: NONE

All,

Please see my email and the stone supplier's email about the stone.  They would have no problem
supplying it. 

Regards

Matthew W. Cunningham
Civil Engineer - Civil Design (CADD\GIS), Specification, and Cost Section
--------------------------------------------------------------------------
U.S. Army Corps Engineers
111 N Canal St, Suite 600
Chicago, IL 60606-7206
Email:  Matthew.W.Cunningham@USACE.Army.Mil
Phone:  312-846-5416

-----Original Message-----
From: M.O. Bohrer [mailto:MBOHRER@michels.us]
Sent: Friday, March 15, 2013 2:27 PM
To: Cunningham, Matthew W LRC
Subject: Re: Large Stone Quantites Needed for Future Projects (UNCLASSIFIED)

Matt thanks for asking.  we should have no problem, with 5 granite quarries and a quartzite quarry we
could supply all of that stone with hard stone.  Between all of those we presently have tens of
thousands of tons already on the ground.  We also have our Hayton limestone quarry we are presently
using to supply over 200,000 tons for your Cat Island project in Green Bay.

In conclusion, we should have no problem supplying all of the stone you need.

Moe Bohrer
AB&J/Michels
Office: 1-920-924-4300 ext.2384
Cell:920-988-3017
Sent from I-Phone

On Mar 15, 2013, at 2:13 PM, "Cunningham, Matthew W LRC"
<Matthew.W.Cunningham@usace.army.mil> wrote:

> Classification: UNCLASSIFIED
> Caveats: NONE
>
> Mr. Bohrer:
>
> In the next few years there could be some Chicago shoreline projects that require a large amount of
types A, B, and C stone sizes.  The Corps has been asked by project reviewers if these large amounts of
stone will still be available from suppliers who we have received price quotes from recently.  Here is a
summary of the stone that would likely be needed for all the jobs:

mailto:/O=USACE EXCHANGE/OU=LRD ADMIN GROUP/CN=RECIPIENTS/CN=H6TECMWC
mailto:nicholas.k.zaborowski@usace.army.mil
mailto:Mike.Nguyen@usace.army.mil
mailto:David.E.Druzbicki@usace.army.mil
mailto:MBOHRER@michels.us


>
> 1. Type A stone Needed:  433,000 tons
> 2. Type B Stone Needed:  210,700 tons
> 3. Type C stone Needed:   50,000 tons
>
> I would really appreciate if you could let me know if your company would in fact be able to supply
these amounts of stone over the next few years.
>
> Thanks you in advance for your help.
>
> Regards
>
>
> Matthew W. Cunningham
> Civil Engineer - Civil Design (CADD\GIS), Specification, and Cost Section
> --------------------------------------------------------------------------
> U.S. Army Corps Engineers
> 111 N Canal St, Suite 600
> Chicago, IL 60606-7206
> Email:  Matthew.W.Cunningham@USACE.Army.Mil
> Phone:  312-846-5416
>
>
>
> Classification: UNCLASSIFIED
> Caveats: NONE
>
>

Classification: UNCLASSIFIED
Caveats: NONE
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Column A B C C - B D

Project Feature

Current 
Congressionally 
Authorized Cost 

Estimate *
(Oct-96 PL)

Authorized Cost 
Estimate 

(Oct-12 PL)

Recommended 
Cost Estimate 

(Oct-12 PL)

Cost Change 
(Oct-12 PL)

Recommended Cost 
Estimate (Fully 

Funded)

Lands and Damages $308,000 $489,000 $124,000 -$365,000 $124,000
Breakwaters/Seawalls $178,022,000 $282,800,000 $411,340,000 $128,540,000 $424,228,000
Levees and Floodwalls $0 $0 $507,000 $507,000 $507,000
Beach Replenishment $2,108,000 $3,349,000 $5,084,000 $1,735,000 $0
PED $11,321,000 $17,984,000 $80,097,000 $62,113,000 $80,534,000
CM $12,242,000 $19,447,000 $38,659,000 $19,212,000 $40,556,000
HTRW $0 $0 $199,000 $199,000 $199,000
Total $204,000,000 $324,069,000 $536,013,000 $211,944,000 $546,148,000



CWCCIS CWCCIS
FY97 (10 - Breakwaters) FY13 (10 - Breakwaters)

499.73 777.83
1.55650051

FY97 (11 - Levees) FY13 (11 - Levees)
486.21 799.7

1.644762551
FY97 (17 - Beach Replenishment) FY13 (17 - Beach Replenishment)

495.55 813.28
1.641166381

CPI CPI

FY97 (Oct 96) FY13 (Oct 12)
158.8 223.227

1.405711587
FY97 (Oct 96) FY13 (Oct 12)

177.9 283.142
1.591579539

Escalation Factors



 
ILLINOIS SHORELINE EROSION, INTERIM III 

WILMETTE TO ILLINOIS/INDIANA STATE LINE 
(CHICAGO SHORELINE) 

POST AUTHORIZATION CHANGE REPORT 
 
 
 
 
 

Appendix D 
 

Cost Increase Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared By: 
 

U.S. Army Corps of Engineers 
Chicago District 

 
 
 
 
 
 

April 2013 
  



 

 

 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY  
 

LEFT BLANK



D - 1 

The following is an account of the cost increases to the Illinois Shoreline Erosion, Interim III, 
Wilmette to Illinois/Indiana State Line Project by each construction contract for the specific 
project reaches.  Some cost increases for project reaches happened prior to the administration of 
a construction contract.  For example, the 40th - 41st Street Beach original plan was 
approximately half the size of the constructed project.  This design change was a result of a 
comment received during a public information meeting.  Hence, changes to the initial cost 
estimate may also be explained by changes in scope and design prior to the award of construction 
contracts, not all of which are captured in this Appendix.  Detailed information on the cost 
increases for each construction contract was not readily available due to the fact that several of 
the contracts were administered by the local sponsor and some contracts were administered 
before the RMS system was implemented by USACE.  Below is a list of contracts, their 
associated cost changes from the original contract amount and a brief description of why the cost 
deviated from the original amount.   
 
Montrose North (+$10,073,950.06) 
 

Modifications to the contract resulted in a net increase of $10,073,950.06.   
 
Modifications to the contract that resulted in cost increases were: 

• relocating a box pile wall;  
• a partnering conference between the government and contractor was required;  
• change in design of the earth anchors;  
• additional pile splices;  
• compensation to the contractor for costs incurred during a suspension of work;  
• changes to the proposed access ramps;  
• jetty rehabilitation redesign work;  
• adding tooled joints on surfaces of the revetment steps for appearance purposes;  
• additional harbor concrete step stone revetment to replace additional failing areas;  
• access road turn-around reconfiguration;  
• redesign of the north end; 
• joint sealant change; 
• royko grove relocation;  
• additional grab bars at ladder locations;  
• royko grove subsoil improvement change;  
• seiche cable system change;  
• revising the access path;  
• repainting warning signs;  
• clearing obstructions from the driving line;  
• delete topsoil and turf and add a stone block wall;  
• provide an additional check survey of the A1 toe stone placed;  
• fence relocation;  
• increased armor stone quantity variation;  
• adding H-pile and sheet pile cut-offs to account for them in the contract cost;  
• re-positioning of armor stone;  
• and equitable adjustment for additional earth fill hauling performed by the contractor. 
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Modifications to the contract that resulted in cost decreases were: 

• changes to the stone fill contract requirements;  
• credit to the government for non-conforming concrete;  
• changing proposed stone pathways to concrete pathways;  
• changing proposed sod to seed;  
• credit to the government for completing the as-built drawings;  
• and a reduction in final quantities submitted by the contractor.   

 
 
Irving Park Road to Belmont Avenue (-$155,128.55) 
 

Modifications to the contract resulted in a net decrease of $155,128.55.   
 
Modifications to the contract that resulted in cost increases were: 

• the need for a security guard service;  
• a partnering conference between the government and contractor was required;  
• revised grade beam design;  
• additional length of batter piles;  
• replacement of handicap access ramps;  
• changes to the wave deflector;  
• and changing a proposed concrete sidewalk to a granite stone path. 

 
Modifications to the contract that resulted in cost decreases were: 

• deletion of intermediate steps located at 36 locations along the revetment;  
• and for a large reduction in final quantities submitted by the contractor.   

 
 
Belmont to Diversey North (+$1,837,490.49) 
 

Modifications to the contract resulted in a net increase of $1,837,490.49.   
 
Modifications to the contract that resulted in cost increases were: 

• installation of additional pile caps,  
• a partnering conference between the government and contractor was required;  
• variation in estimated quantities;  
• additional handling of type A stone;  
• additional construction joints in the wave deflector;  
• work point drawing changes;  
• delay costs for redesign/survey work;  
• additional fence fabric;  
• installation of a permanent barricade west of the bike path;  
• installation of additional grab bar extensions on ladders;  
• changes to tree planting schedule;  
• storage of art stones;  
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• installation of an additional stone pathway;  
• a revision to the wave deflector at the access ramp;  
• changes to the cross section details of the raised toe berm;  
• additional repairs to an existing breakwater;  
• restoration of the south end of the project site;  
• installation of a termination fence at the south end of the project site;  
• indirect cost increases associated with the time extension of the contract;  
• increased costs for topsoil and earthfill;  
• additional maintenance on the fence fabric;  
• additional concrete curb cuts;  
• installation of an additional swing gate;  
• removal of trees damaged by ice;  
• equitable adjustment for the delay in obtaining the harbor permit;  
• equitable adjustment for overtime;  
• equitable adjustment for cutting and re-welding sheet pile;  
• and a increase in final quantities submitted by the contractor. 

 
There were no modifications to this contract that resulted in a decrease to the contract value.   

 
 
Belmont to Diversey South (-$83,155.51) 
 

Modifications to the contract resulted in a net decrease of $83,155.51.   
 
Modifications to the contract that resulted in cost increases were: 

• changes to the raised toe berm design;  
• equitable adjustment on the form liner mold;  
• adding a double check valve on an existing water main; 
• installation of a new drinking fountain; 
• steel wale connection changes at the north end; 
• adding a new gate valve on a water main;  
• and the inspection and repair of concrete cracking at the north end connection.   

 
Modifications to the contract that resulted in cost decreases were: 

• deleting 125 linear feet of water main;  
• a value engineering decision that replaced the use of stone/rubble fill with IDOT CA-

1 bedding stone;  
• deleting the requirement for tree planting,; 
• deleting a new stone pathway;  
• and a reduction in final quantities submitted by the contractor. 

 
 
Belmont Harbor Peninsula 
 
USACE is waiting on cost change information from the City of Chicago. 
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Diversey Revetment (-$19,013.75) 
 

Modifications to the contract resulted in a net decrease of $19,013.75.   
 
Modifications to the contract that resulted in cost increases were: 

• increases in B-stone quantities needed;  
• outer harbor sheet pile quantity increases;  
• revising the sheet pile connection of the outer harbor;  
• relocation of existing art stones;  
• additional concrete repairs on an existing pier;  
• changes in pile quantities to account for cut-off lengths and splices;  
• and the addition of joints at a retaining wall footing.  

  
Modifications to the contract that resulted in cost decreases were: 

• reduction of the final quantities of topsoil, sod, sand, stone, geotextile fabric, and 
earth fill to the actual quantities that were placed; 

• deletion of 1,100 linear feet of temporary chain link fencing. 
 
 
Diversey to Fullerton (+$4,727,607.02) 
 

Modifications to the contract resulted in a net increase of $4,727,607.02. 
 
Modifications to the contract that resulted in cost increases were: 

• additional pile testing;  
• government’s share of partnering session,  
• increased rubble fill and battered H-pile quantities,  
• additional promenade pile splices,  
• winter erosion control,  
• concrete joint changes,  
• wave deflector redesign,  
• modify a portion of the concrete access ramp,  
• add 140 linear feet of fence,  
• extend waler for 6 linear feet,  
• change a proposed path from granite to concrete,  
• additional control joints at north end,  
• bike path relocation, installation of an additional French drain,  
• leaving 80 linear feet of temporary fencing in place,  
• compensation of concrete changes (claim settlement),  
• compensation of earthfill changes (claim settlement),  
• and additional interest on the concrete and earthfill claims.  
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A contract modification that deleted the planting of proposed trees resulted in a decrease to 
the contract value of -$145,521.60.   

 
 
Solidarity Drive 
 
USACE is waiting on cost change information from the City of Chicago. 
 
 
I-55 to 30th Street (+$3,029,247.74) 
 
This contract was administered by USACE before the RMS computer software was mandated for 
use.  Details on the modifications that were executed are in hard copy form in the archive under 
the contract number.  USACE will have to retrieve the files from the archive in order to 
document the changes here in this report. 
 
 
31st Street Beach 
 
USACE is waiting on cost change information from the City of Chicago. 
 
 
31st to 33rd Street (+$55,611.82) 
 
This contract was administered by USACE before the RMS computer software was mandated for 
use.  Details on the modifications that were executed are in hard copy form in the archive under 
the contract number.  USACE will have to retrieve the files from the archive in order to 
document the changes here in this report. 
 
 
33rd to 37th Street (No Increase or Decrease) 
 
This contract was administered by USACE before the RMS computer software was mandated for 
use.  Details on the modifications that were executed are in hard copy form in the archive under 
the contract number.  USACE will have to retrieve the files from the archive in order to 
document the changes here in this report. 
 
 
37th to 40th Street (+$433,923.01) 
 

Modifications to the contract resulted in a net increase of $433,923.01.   
 
Modifications to the contract that resulted in cost increases were: 

• construction of an alternate access road;  
• relocation of 146 linear feet of security fence at the site entrance;  
• installation of new concrete control joints in the wave deflector;  
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• installation of ladder grab bars at all ladder locations;  
• installation 36.5 linear feet of 24-inch reinforced concrete pipe;  
• construction of an additional stone parking lot;  
• replacement of an existing bike path;  
• revision to the existing stone pathway;  
• revision to contract quantities for additional materials needed;  
• and additional local sponsor requests for changes to the bike path. 

 
 

Modifications to the contract that resulted in cost decreases were: 
• using stockpiled material from the 33rd to 37th St Project as earth fill on this project;  
• a value engineering decision regarding the specified stone for the job;  
• deletion of a proposed storm drainage system extension;  
• and a reduction in final quantities submitted by the contractor.   

 
 
40th to 41st Street (+$341,035.52) 
 

Modifications to the contract resulted in a net increase of $341,035.52.   
 
Modifications to the contract that resulted in cost increases were: 

• relocation of a bike path;  
• installing a project information sign;  
• relocation of a parking lot electrical feed;  
• tree replacement;  
• delay costs due to a Presidential visit;  
• construction of an additional access road;  
• removal and disposal of a buried foundation;  
• additional stone toe protection at the north terminus of the revetment;  
• installation of a snow fence around the bio-retention area;  
• revision of the north revetment bench;  
• a change in ground cover type;  
• additional traffic striping;  
• plant species changes;  
• and removing an existing gravel parking lot that was restored with topsoil and sod. 

 
Modifications to the contract that resulted in cost decreases were: 

• two value engineering decisions for an alternate wale design on the north and south 
sheet pile walls;  

• deletion of a proposed water line;  
• deletion of proposed plantings;  
• and a reduction in final quantities submitted by the contractor.   
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41st to 43rd Street (-$747,986.59) 
 

Modifications to the contract resulted in a net decrease of $747,986.59.   
 
Modifications to the contract that resulted in cost increases were: 

• the need to import 9,000 tons of stone fill;  
• a partnering conference between the government and contractor was required;  
• and adjustments to final restoration activities on site.   

 
Modifications to the contract that resulted in cost decreases were: 

• the government furnished steel sheet pile and H-piles in lieu of contractor furnished;  
• the local sponsor requested changes that resulted in cost savings;  
• and a reduction in final quantities submitted by the contractor. 

 
 
43rd to 45th Street – Active Construction Job (+/-$TBD) 
 

USACE is awaiting cost change information from the City of Chicago. 
 
 
51st to 54th Street 
 
USACE is waiting on cost change information from the City of Chicago. 
 
 
56th to 57th Street 
 
USACE is waiting on cost change information from the City of Chicago. 
 
 
South Water Purification Plant 
 
USACE is waiting on cost change information from the City of Chicago. 
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Determining the Section 902 Limit 
 
Section 902 of the Water Resources Development Act (WRDA) of 1986 defines the maximum 
amount that a project may cost. This is often called the 902 Limit or Project Cost Cap. It is, “The 
maximum project cost limit imposed by Section 902 is a numerical value specified by law which 
must be computed in a legal manner (ER 1105-2-100, Appendix G).” 
 
The maximum project cost includes the authorized cost (adjusted for inflation), the current cost 
of any studies, modifications, and action authorized by WRDA 86 or any later law, and 20 
percent of the authorized cost (without adjustment for inflation). The cost of modifications 
required by law is to be kept separate and added to other allowable costs. These three 
components equal the maximum project cost allowed by section 902.   
 
The total project cost is the cost of all work associated with preconstruction engineering and 
design and construction, including real estate and appropriate credit provisions of Section 104 of 
the WRDA of 1986. The project was authorized at a cost of $204,000,000 in the Section 101, 
WRDA 96, Public Law 104-303.   
 
The authorized cost may be increased from the price level in the authorizing document to include 
inflation. The construction component of the authorized cost will be updated to account for 
historical inflation using the Civil Works Construction Cost Index System (EM 1110-2-1304).  
 
The real estate component of the authorized cost will be updated to account for historical 
inflation based on changes to the Consumer Price Index, specifically, the unadjusted percentage 
changes reflected under the "Rent, residential" expenditure category.  
 
The maximum project cost limit imposed by Section 902 is a numerical value specified by law 
which was computed in a legally supportable manner. It is not an estimate of the current cost of 
the project. The limit on project cost was computed including an allowance for inflation through 
the construction period and adding an additional 20 percent. 
 
The total betterments for the Chicago Shoreline project are $10,360,451.  This represents the 
sunk cost for three betterment projects spanning three project reaches over a period of time.  The 
Betterment Calculation Table depicts the distribution of betterments and the price level change.  
The 2012 Price level for the betterments is $13,011,000.
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Betterment Calculation Table 

Projects 

R
ea

ch
 Date 

Started 

Date 
Complet

ed 

Date 
Reach 

Complet
ed 

Months 
(Segment 
start to 
Reach 

Complete) 

Betterment 
Cost 

($1,000) In
de

x 
(C

W
C

C
IS

) Betterment 
Cost 

($1,000) 
2012 PL 

Water Filtration Plant 5 1/1/1997 1/1/1998 1/1/1998 12 $0 1.48 $0 

Belmont Harbor 2 1/1/1998 1/1/1999 1/1/2016 219 $562 1.45 $818 

31st Street Beach 4 1/1/1998 1/1/1999 1/1/2018 244 $562 1.45 $818 

31st - 33rd Street 4 1/1/1998 1/1/1999 1/1/2018 244 $562 1.45 $818 

Solidarity Drive 3 1/1/1998 1/1/1999 1/1/1999 12 $562 1.45 $818 

I-55 to 30th Street 4 1/1/1999 1/1/2000 1/1/2018 231 $562 1.43 $803 

Irving to Belmont 2 1/1/1999 1/1/2002 1/1/2016 207 $305 1.39 $424 

33rd to 37th Street 4 1/1/1999 1/1/2002 1/1/2018 231 $305 1.39 $424 

56th to 57th Street 4 1/1/2001 1/1/2002 1/1/2018 207 $305 1.39 $424 

41st to 43rd Street 4 1/1/2001 1/1/2003 1/1/2018 207 $305 1.34 $408 

51st to 54th Street 4 1/1/2002 1/1/2003 1/1/2018 195 $305 1.34 $408 

Belmont to Diversey North 2 1/1/2002 1/1/2004 1/1/2016 170 $305 1.31 $399 

37th to 40th Street 4 1/1/2002 1/1/2004 1/1/2018 195 $305 1.31 $399 

Montrose North 2 1/1/2000 1/1/2005 1/1/2016 195 $0 1.24 $0 

Diversey to Fullerton 2 1/1/2002 1/1/2005 1/1/2016 170 $0 1.24 $0 

40th to 41st Street 4 1/1/2005 1/1/2008 1/1/2018 158 $5,416 1.12 $6,049 

Belmont to Diversey South 2 1/1/2006 1/1/2008 1/1/2016 122 $0 1.12 $0 

Diversey Revetment 2 1/1/2008 1/1/2010 1/1/2016 97 $0 1.05 $0 

43rd to 45th Street 4 1/1/2011 1/1/2013 1/1/2018 85 $0 1.00 $0 

Montrose to Irving 2 1/1/2011 1/1/2015 1/1/2016 61 $0 1.00 $0 

Fullerton/Theater on the Lake 2 1/1/2010 1/1/2016 1/1/2016 73 $0 1.00 $0 

45th to 51st Street 4 1/1/2012 1/1/2017 1/1/2018 73 $0 1.00 $0 

54th to 56th Street 4 1/1/2013 1/1/2018 1/1/2018 61 $0 1.00 $0 

PACR NA 1/1/2010 3/1/2013 NA NA $0 1.00 NA 

Total For Revetment      $10,360  $13,011 

Total For Breakwater      $0  $0 
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Section 902 Limit Certified Worksheet Tool 
 
Using the Section 902 Limit Tool that was certified by HQUSACE in November 2010, the 
following tables as described in ER 1105-2-100 Appendix G were developed to determine the 
project’s current 902 limit.  The following tables shown were generated output from the certified 
tool.  Table G-1 shows the methodology used to calculate the annual inflation factors associated 
with the construction component of the project. Table G-2 shows the methodology use to 
calculate the annual inflation factors associated with the real estate component of the project. 
Table G-3 shows the methodology used to escalate the authorized cost to current price levels 
based on the current estimated project schedule which includes actual obligations to date. Table 
G-4 illustrates the methodology used to calculate the new Section 902 maximum limit for the 
Little Calumet River Local Flood Control and Recreation Project. A project cost increase fact 
sheet is provided including information from Table G-5 that shows implementation status at the 
time estimated total costs exceed the 902 Limit. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



E - 4 
 

Input Data for 902 Limit Tool  
 

  
 

 

 

FY 96 486.300 172.300 FY 97 $5,252.84 $0.00
FY 97 497.410 177.900 FY 98 $19,044.96 $0.00
FY 98 508.280 185.600 FY 99 $21,370.80 $0.00
FY 99 515.930 192.600 FY 00 $25,221.88 $0.00
FY 00 526.040 199.100 FY 01 $25,631.76 $0.00
FY 01 533.000 207.900 FY 02 $44,449.42 $0.00
FY 02 539.670 218.800 FY 03 $35,394.13 $0.00
FY 03 560.300 224.400 FY 04 $29,609.59 $0.00
FY 04 572.430 231.900 FY 05 $11,234.60 $0.00
FY 05 603.210 237.800 FY 06 $8,905.98 $0.00
FY 06 633.850 242.400 FY 07 $12,562.58 $0.00
FY 07 654.970 249.300 FY 08 $11,115.82 $0.00
FY 08 672.170 260.058 FY 09 $9,463.63 $0.00
FY 09 704.840 266.778 FY 10 $2,256.49 $0.00
FY 10 714.390 270.564 FY 11 $9,173.96 $0.00
FY 11 730.490 272.291 FY 12 $9,144.79 $0.00
FY 12 757.760 277.672
FY 13 772.520 283.142

Chicago Shoreline

Date of Real Estate Index Used

Costs of modifications specified by Law $0

Type of CWCCIS Used
9/30/2012

Quarterly Purpose
10-Jan-12

Project Name:

Total Authorized Cost:

Date of Authorized Price Level:

Current Cost Estimate 
(At Current price level):

Current Fully Funded Cost Estimate 
(Inflated thru mid-point of Construction):

Authorized Cost for Construction
Authorized Cost for Real Estate

Current Cost for Construction
(Construction Portion of Current Cost):

Construction 
Expenditures

Real Estate 
Expenditures

CWCCIS Index Rent-
Residential 

Index

Fiscal 
Year

Fiscal Year
INDEX INPUTS EXPENDITURE INPUTS

10/1/1996First Year of Expenditure:

Current Cost for Real Estate
(Real Estate Portion of Current Cost):

$521,050

$0

Type of Real Estate Index Used

Date of EM 1110-2-1304 Used

10/1/2012
$531,184

$521,050

Date of Current Price Level: 

CUURA207SEHA,CUUSA207SEHA

$204,000

3/6/2013Date Prepared:

Project Purpose: 10 - BREAKWATER & SEAWA   

10/1/1995

$204,000
$0
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Item  (b)  (c)  (d)  (e)  (f) (h) (i) (j)
Date of Price Level 10/1/1995
Authorized Estimate 204,000           486.300 1.00

First Fiscal year FY 96 0.02  1.00 1.01 1.01

 1st Qtr, 2nd yr FY 97 497.410 1.02

Second Fiscal year FY 97 0.02  1.02 1.01 1.03

1st Qtr, 3rd yr FY 98 508.280 1.05

Third Fiscal year FY 98 0.02  1.05 1.01 1.05

1st Qtr, 4th yr FY 99 515.930 1.06

Fourth Fiscal year FY 99 0.02  1.06 1.01 1.07

1st Qtr, 5th yr FY 00 526.040 1.08

Fifth Fiscal year FY 00 0.01  1.08 1.01 1.09

1st Qtr, 6th yr FY 01 533.000 1.10

Sixth Fiscal year FY 01 0.01  1.10 1.01 1.10

1st Qtr, 7th yr FY 02 539.670 1.11

Seventh Fiscal year FY 02 0.04  1.11 1.02 1.13

1st Qtr, 8th yr FY 03 560.300 1.15

Eighth Fiscal year FY 03 0.02  1.15 1.01 1.16

1st Qtr, 9th yr FY 04 572.430 1.18

Nineth Fiscal year FY 04 0.05  1.18 1.03 1.21

1st Qtr, 10th yr FY 05 603.210 1.24

Tenth Fiscal year FY 05 0.05  1.24 1.03 1.27

1st Qtr, 11th yr FY 06 633.850 1.30

Eleventh Fiscal year FY 06 0.03  1.30 1.02 1.33

1st Qtr, 12th yr FY 07 654.970 1.35

Twelfth Fiscal year FY 07 0.03  1.35 1.01 1.36

1st Qtr, 13th yr FY 08 672.170 1.38

Thirteenth Fiscal year FY 08 0.05  1.38 1.02 1.42

1st Qtr, 14th yr FY 09 704.840 1.45

Fourteenth Fiscal year FY 09 0.01  1.45 1.01 1.46

1st Qtr, 15th yr FY 10 714.390 1.47

Fifteenth Fiscal year FY 10 0.02  1.47 1.01 1.49

1st Qtr, 16th yr FY 11 730.490 1.50

Sixteenth Fiscal year FY 11 0.04  1.50 1.02 1.53

1st Qtr, 17th yr FY 12 757.760 1.56

Seventeenth Fiscal year FY 12 0.02  1.56 1.01 1.57

1st Qtr, 18th yr FY 13 772.520 1.59

One Half 
rate of 
Infl FY

Tot Allow 
Inflat for 

FY

Table G-1 (ER 1105-2-100 Appendix G)
CWCCIS Index(s)

Index

Yearly 
Inflat 
Rate

Cumul 
Inflat 
Rate

Cumul 
rate to 

Begin FY
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INDEX SOURCE: EM 1110-2-1304, 30 Sep 2011 
b. Date of the authorized cost and the beginning date of following fiscal years. 
c. These entries are the fiscal years. 
d. These are the index numbers from the referenced publications and must all be expressed with the same base year. 
e. This column equals the index at the beginning of the next year, divided by the index at the beginning of the year, minus one. 
f. The cumulative inflation rate equals the index (column (d)) at the beginning of the year divided by the index of the first line of the table. 
g. The allowed inflation rate equals the cumulative rate through the beginning of the FY (equals one for the first FY after project authorization) 
times one plus 1/2 of the rate of inflation through the beginning of the FY. For the remaining balance, it equals the cumulative rate to the 
beginning of the next fiscal year. 
h. These are the cumulative rates through the beginning of the FY. They are the amounts in column (f) one-half line above. 
i. This is one plus 1/2 the rate of inflation during the fiscal year, 1 + 1/2 x column (e) 
j. The total inflation is the product of the last two entries. 
k. The inflation rate for the remaining balance is the last entry in column (f). 
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Item  (b)  (c)  (d)  (e)  (f) (h) (i) (j)
Date of Price Level 10/1/1995
Authorized Estimate 0 172.300 1.00

First Fiscal year FY 96 0.03  1.00 1.02 1.02

 1st Qtr, 2nd yr FY 97 177.900 1.03

Second Fiscal year FY 97 0.04  1.03 1.02 1.05

1st Qtr, 3rd yr FY 98 185.600 1.08

Third Fiscal year FY 98 0.04  1.08 1.02 1.10

1st Qtr, 4th yr FY 99 192.600 1.12

Fourth Fiscal year FY 99 0.03  1.12 1.02 1.14

1st Qtr, 5th yr FY 00 199.100 1.16

Fifth Fiscal year FY 00 0.04  1.16 1.02 1.18

1st Qtr, 6th yr FY 01 207.900 1.21

Sixth Fiscal year FY 01 0.05  1.21 1.03 1.24

1st Qtr, 7th yr FY 02 218.800 1.27

Seventh Fiscal year FY 02 0.03  1.27 1.01 1.29

1st Qtr, 8th yr FY 03 224.400 1.30

Eighth Fiscal year FY 03 0.03  1.30 1.02 1.32

1st Qtr, 9th yr FY 04 231.900 1.35

Nineth Fiscal year FY 04 0.03  1.35 1.01 1.36

1st Qtr, 10th yr FY 05 237.800 1.38

Tenth Fiscal year FY 05 0.02  1.38 1.01 1.39

1st Qtr, 11th yr FY 06 242.400 1.41

Eleventh Fiscal year FY 06 0.03  1.41 1.01 1.43

1st Qtr, 12th yr FY 07 249.300 1.45

Twelfth Fiscal year FY 07 0.04  1.45 1.02 1.48

1st Qtr, 13th yr FY 08 260.058 1.51

Thirteenth Fiscal year FY 08 0.03  1.51 1.01 1.53

1st Qtr, 14th yr FY 09 266.778 1.55

Fourteenth Fiscal year FY 09 0.01  1.55 1.01 1.56

1st Qtr, 15th yr FY 10 270.564 1.57

Fifteenth Fiscal year FY 10 0.01  1.57 1.00 1.58

1st Qtr, 16th yr FY 11 272.291 1.58

Sixteenth Fiscal year FY 11 0.02  1.58 1.01 1.60

1st Qtr, 17th yr FY 12 277.672 1.61

Seventeenth Fiscal year FY 12 0.02  1.61 1.01 1.63

1st Qtr, 18th yr FY 13 283.142 1.64

One Half 
rate of 
Infl FY

Tot Allow 
Inflat for 

FY

Table G-2 (ER 1105-2-100 Appendix G)
CPI Index(s)

Index

Yearly 
Inflat 
Rate

Cumul 
Inflat 
Rate

Cumul 
rate to 

Begin FY
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INDEX SOURCE: Consumer Price Index for All Urban Consumers: Selected Areas, U.S. Department of Labor, Bureau of Labor Statistics, 
(BLS).  Percentage change reflected under the "Rent, residential" category for Chicago Metropolitan Area was used. 
b. Date of the authorized cost and the beginning date of following fiscal years. 
c. These entries are the fiscal years. 
d. These are the index numbers from the referenced publications and must all be expressed with the same base year. 
e. This column equals the index at the beginning of the next year, divided by the index at the beginning of the year, minus one. 
f. The cumulative inflation rate equals the index (column (d)) at the beginning of the year divided by the index of the first line of the table. 
g. The allowed inflation rate equals the cumulative rate through the beginning of the FY (equals one for the first FY after project authorization) 
times one plus 1/2 of the rate of inflation through the beginning of the FY. For the remaining balance, it equals the cumulative rate to the 
beginning of the next fiscal year. 
h. These are the cumulative rates through the beginning of the FY. They are the amounts in column (f) one-half line above. 
i. This is one plus 1/2 the rate of inflation during the fiscal year, 1 + 1/2 x column (e) 
j. The total inflation is the product of the last two entries. 
k. The inflation rate for the remaining balance is the last entry in column (f). 
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FY Current Project Cost Current Sched (%) Authorized Cost Sched Auth Cost Inflat
Total Constr R.E. Constr R.E. Constr R.E. Constr R.E.
 (a)  (b)  (c)  (d)  (e)  (f)  (g)  (h)  (i)

FY 97 $5,252.84 $5,252.84 $0 1.008 0.00 $2,056.58 $0.00 $2,126.55 $0.00
FY 98 $19,044.96 $19,044.96 $0 3.655 0.00 $7,456.43 $0.00 $7,852.10 $0.00
FY 99 $21,370.80 $21,370.80 $0 4.101 0.00 $8,367.03 $0.00 $8,963.81 $0.00
FY 00 $25,221.88 $25,221.88 $0 4.841 0.00 $9,874.80 $0.00 $10,752.42 $0.00
FY 01 $25,631.76 $25,631.76 $0 4.919 0.00 $10,035.27 $0.00 $11,067.79 $0.00
FY 02 $44,449.42 $44,449.42 $0 8.531 0.00 $17,402.71 $0.00 $19,681.74 $0.00
FY 03 $35,394.13 $35,394.13 $0 6.793 0.00 $13,857.41 $0.00 $16,138.91 $0.00
FY 04 $29,609.59 $29,609.59 $0 5.683 0.00 $11,592.66 $0.00 $14,012.75 $0.00
FY 05 $11,234.60 $11,234.60 $0 2.156 0.00 $4,398.54 $0.00 $5,594.55 $0.00
FY 06 $8,905.98 $8,905.98 $0 1.709 0.00 $3,486.84 $0.00 $4,620.52 $0.00
FY 07 $12,562.58 $12,562.58 $0 2.411 0.00 $4,918.47 $0.00 $6,711.38 $0.00
FY 08 $11,116 $11,116 $0 2.133 0.00 $4,352 $0 $6,161.63 $0.00
FY 09 $9,464 $9,464 $0 1.816 0.00 $3,705 $0 $5,406.64 $0.00
FY 10 $2,256 $2,256 $0 0.433 0.00 $883 $0 $1,312.45 $0.00
FY 11 $9,174 $9,174 $0 1.761 0.00 $3,592 $0 $5,496.03 $0.00
FY 12 $9,145 $9,145 $0 1.755 0.00 $3,580 $0 $5,633.28 $0.00

Total $521,050 $521,050 $0 100.00 0.00 $204,000 $0 $281,558 $0

Table G-3 (ER 1105-2-100 Appendix G)
Authorized Cost Increase Computation

Balance to 
complete $241,217 $241,217 $0 46.294 0.00 $94,440 $0 $150,025 $0
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a. The total of column (a) is the current working estimate of project cost at the current price level, less the cost of any modifications required by 
law. The entries for all years from authorization to the current year are the actual obligations made that year. The balance to complete is the 
remaining cost at current price levels. 
b. Column (b) is the construction component of the cost in column (a). 
c. Column (c) is the real estate component of column (a). Column (b) plus column (c) must equal column (a). 
d. Column (d) is the percent distribution of the construction cost in column (b). It must total 100 percent. 
e. Column (e) is the percent distribution of the real estate cost in column (c). It must total 100 percent. 
f. The total of column (f) is the construction component of the authorized cost, from the authorizing legislation. The yearly entries are the 
distribution of the total by the percentage distributions in column (d). 
g. The total of column (g) is the real estate component of the authorized cost. The yearly entries are the distribution of the total by the percentage 
distributions in column (e). The total of column (f) and the total of column (g) must equal the cost in the authorizing legislation. 
h. The entries in column (h) are the amounts in column (f) increased by the appropriate inflation factor which is derived from the Corps of 
Engineers CWCCIS index. Table G-1 would contain a computation of appropriate construction inflation factors . 
i. The entries in column (i) are the amounts in column (g) increased by the appropriate real estate inflation factor, which is derived from the CPI 
index. Table G-2 would contain a computation of the appropriate real estate inflation factors. 
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Notes: 
a. Line 1a is the current project cost estimate. 
b. Line 1b requires the current project cost estimate including inflation through the construction period ($546,148,000). Betterments of 
$13,011,000, current price level, were subtracted from this total to arrive at the $533,137,000. This is required each year by the annual budget 
guidance EC. This cost estimate will be developed by the appropriate cost engineering element. The ratio of this inflated project estimate to the 
current project estimate is used to inflate the totals of column (h) and (i) from Table G-1 to determine the authorized cost including inflation 
through the construction period. 
c. Line 1c is the ratio of the current estimate including inflation through construction to the current estimate. 
d. Line 1d is the authorized cost at current prices. It is the total of columns (h) and (i) from Table G-1. 
e. Line 1e is the authorized cost including inflation through construction. It is computed as the authorized cost at current price levels times the 
ratio on line 1c. 
f. Line 2 is the cost of any modifications required by law. This is the total cost and includes actual obligations and future obligations including 
inflation through construction. 
g. Line 3 is 20 percent of the cost specified in the authorizing legislation. The authorized cost is the total of columns (f) and (g) in Table G-8.1. 
h. Line 4 is the maximum project cost, including inflation through the construction period, allowed by Section 902. It is the total of lines 1e, 2, 
and 3. 
 
 
 
 
 
 
 
 
 
 
 
 

MAXIMUM COST INCLUDING INFLATION THROUGH CONSTRUCTION

  a. $521,050
  b. $531,184
  c. 1.0194
  d. $281,558

  e. $287,034

Line 2 $0

Line 3 $40,800

Line 4 $327,834
                     Line 1e + line 2 + line 3

Authorized cost at current price levels:
                      (Column (h) plus (i) from table G-3)

Authorized cost, inflated through construction:
                      (Line c x Line d)

Cost of modifications required by law:

 20 percent of authorized cost:
                      .20 x (table G-3, columns (f) + (g)

Maximum cost limited by section 902:

Table G-4 (ER 1105-2-100 Appendix G)

Line 1
Current Project estimate at current price levels:
Current project estimate, inflated through construction:
Ratio: Line 1b / line 1a

FY 12 - Thousands Dollars (000's)
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PROJECT COST INCREASE FACT SHEET 
(ER 1105-2-100 Appendix G Exhibit G-11) 

 
1. Name of Project: Illinois Shoreline Erosion, Interim III, Wilmette to Illinois/Indiana State 
Line (Chicago Shoreline) 
 
2. Section and Law That Authorized or Modified the Project: 
Water Resources Development Act of 1996, October 1996  
 
3. Section 902 Limit on Project Cost: 
a. Authorized Project Cost: (1 Oct 1996 Price Level):  $204,000,000 
b. Price level increases from date of authorized cost*:   $83,034,000 
c. Current cost of modifications required by law**:   $0 
d. 20% of line 3a:       $40,800,000 
e. Maximum project cost limited by Section 902:   $327,834,000 
 
4. Current Project Cost Including Inflation Through Construction: 
a.  Sunk Cost from FY92 to FY96    $1,953,000 
b.  Sunk Cost from FY97 to FY12    $290,194,000 
c.  Future Construction Cost     $243,867,000 
d.  Total Authorized Project (4b and 4c)    $534,061,000 
e.  Betterment at 2012 Price Level    $13,011,000 
f. Current cost estimate (4d – 4e)    $521,050,000 
g. Current Fully Funded Cost Estimate    $546,148,000 
h. Current Fully Funded Estimate Less Betterments  

  (4g – 4e – 4a)      $531,184,000  
 
5. Computation of Percentage Increase: 
a. Current estimate: (Line 4h)      $531,184,000 
b. Less total of lines 3a, b and c:     $287,034,000 
c. Subtotal:        $244,150,000 
d. Percentage increase: (Line 5c/3a)     122.37% 
 
* Line 1e from Table G-4, less the authorized cost. 
** This includes cost of external credit under Section 104 of WRDA `86, for example. (Integral Section 104 credit is 
included in the authorized project cost on line 3a.) (See ER 1165-2-29). 
 
6. Explain cost indices used in 3b; whether national or regional for real estate, and single 
state or two state average for construction: 
Construction cost were updated for historical inflation by applying composite index listed in 
Table A-1, Quarterly Cost Indexes by CWBS Feature Code of EM 1110-2-1304, Civil Works 
Construction Cost Index System (CWCCIS) 30 Sep 2012. The real estate component of the 
authorized cost was updated to account for historical inflation based on changes to the Consumer 
Price Index as published monthly by the U.S. Department of Labor, Bureau of Labor Statistics, 
(BLS).  Because this project was located in a metropolitan area specifically identified in Table 17 
of the BLS publication (Consumer Price Index for All Urban Consumers: Selected Areas), the 
percentage change reflected under the "Rent, residential" category will be the appropriate index. 
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7. Explain increases in 3c; Legislation requiring the modification, and how accommodated. 
N/A 
 
8. Explain reasons for cost changes other that inflation: 
The majority of the cost increases to the Chicago Shoreline Project are a result of the changes to 
the Locally Preferred Plan.  The projected NED costs (which is the basis for the cost sharing 
agreement with the local sponsor) has not seen significant price changes since the start of the 
project.  The NED plan for all project reaches was clearly defined in the original authorizing 
documentation and the design has remained relatively unchanged throughout the life of the 
project.  The NED plan cost estimate has remained relatively unchanged since project 
authorization.  Due to many design changes to the LPP on a reach by reach basis the overall 
project cost has risen.   
 
9. Explain any changes in benefits and provide current BCR. 
The Chicago District has submitted a PACR as a Limited Reevaluation Report performed a 
limited economic analysis on project benefits and costs.  The BCR at the Federal Discount Rate 
of 3.75% is 7.04.  The RBRCR at the Federal Discount Rate of 3.75% is 14.4.  Changes in 
project benefits can be attributed, but are not limited to: a rise in average daily traffic on 
Lakeshore Drive and the depreciated replacement value of the shoreline structures and facilities.   
 
10. Provide detailed explanation of the status of the project. 
From Table G-5 (ER 1105-2-100, Appendix G), the Chicago Shoreline Project has three PCAs 
with multiple contracts, and has one or more contracts awarded with future contracts, the project 
status is such that LRC is continuing implementation of the project until the award of the next 
contract will require funds in excess of the 902 limit. LRC is in the process of submitting a 
PACR that will support legislation to permit the authorization committees to consider inclusion 
of the legislative proposal in an authorizing document in time to prevent a break in project 
implementation. 
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The first National Environmental Policy Act (NEPA) documents for the Illinois Shoreline 
Erosion, Interim III Wilmette to Illinois/Indiana State Line (Chicago Shoreline) Project was an 
Environmental Assessment (EA) with a signed Finding of No Significant Impact (FONSI) from 
July 1993 that accompanied the April 14, 1994 Chief’s Report.  Since then, there have been 
several supplemental EAs for the project, conducted on an as needed basis for various 
construction segments of the project.  For example, the EA for Belmont – Diversey South was 
done in large part to address the cultural issue of existing art stones along the shoreline.  Other 
EAs, such as 40th – 41st Street and the ongoing Montrose to Irving Park were done to update 
coordination of Historic Structures that may be affected by a project with the Illinois Historic 
Preservation Agency.  The next expected NEPA documents for the project are associated with 
the Montrose to Irving Park Road and Fullerton/Theater on the Lake construction reaches.  
Below is a listing of all associated NEPA documents to the Chicago Shoreline Project.    
 
Chicago Shoreline  
Associated NEPA Documents 
 

• First Environmental Assessment (EA) and unsigned Finding Of No Significant Impact 
(FONSI) released December 1992;  

 
• Illinois Shoreline Erosion, Interim III EA 1993  “Final” EA, July 1993, FONSI signed 2 

July 1993 
 

• EA 31st-33rd Streets, FONSI signed 2 July 1993 
 

• EA Reach 5 (South Water Purification Plant) FONSI signed 26 March 1996  
 

• EA 51st Street to 54th Street, FONSI signed 9 August 1999  
 

• EA 54th-57th Street (Promontory Point); FONSI draft dated September 2001 unsigned due 
to public opposition.  This resulted in the 2007 WRDA legislation requiring a Third Party 
Review of this Construction Segment. 

 
• EA 37th - 40th Streets, signed FONSI on 22 January 2003 

 
• EA 40th - 41st Streets FONSI signed 3 June 2005 

 
• EA Belmont – Diversey - South, FONSI signed 11 September 2006 
 
• EA 43rd - 45th Streets FONSI signed 8 March 2007 

 
 

• EA for Fullerton/Theater on the Lake (in draft stage) 
 

• EA for Montrose to Irving Park (in draft stage) 
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