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Presentation Notes
Welcome to the Olmsted Project.



Overview of Topics

Importance of Olmsted

Project History/Timeline of Events
Overview of Construction
Innovations and Improvements
Management and Controls
Realities

Discussion

BUILDING STRONGg,




e

DASHIELDS
US Army Corps EMSWORTH
Ohio River & Great Lakes Division ‘,
MONTGOMERY ISLAND ) ALLEGHENYR
] PA
! NEW CUMBERLAND —\. @Fittsburgh
[
[
‘ S LA ‘ MONONGAHELAR.
| T OHIO ;
, INDIANA , HANNIBAL - i
‘ ; WILLOW ISLAND
! | AL
- BELLEVILLE
! Cincinnati
CAPT. A. MELDAHL RACINE\
WVA
Z MARKLAND R.C. BYQD ' EMSWORTH
Q) > - DASHIELDS
. ILLINOIS & %,
D & + "4y,
"
) MEALRINE % GREENUP
/,p NEWBURGH > ‘ MONTGOMERY ISLAND I
®Louisville % ¢,/ Huntington NEW CUMBERLAND | Sl
JOHN T. MYERS B @ PIKE ISLAND
— ATR | 650
x ' CANNELTON — HANNIBAL
8 o’?‘é‘% E wiLLowistanp |
] LAND KENTUCKY geLLeviLe | 600
N
= & S RAGINE
A& om0 PITTSBURGH 550
GREENUP DISTRICT
O L M ST E D § APT. A. MELDAHL I 1000 Liberty Ave.
HUB of the IWTS__ ™
T e 15222-4186
| (412) 644-4130 -
R HUNTINGTON DISTRICT
! 502 8th St.
CANNELTON Huntington, WVA 25701-2070 400
NEwBURGH | (304) 529-5452
JOHN T. MYERS l
SMITHLAND | LECEND 350
Laps2 | LOUISVILLE DISTRICT I EXISTING STRUCTURE
L&D 53 I P.O. Box 59 AND POOL
O L M ST E D Louisville, KY 40201-0059 B UNDER CONSTRUCTION 300
_V (502) 582-5736
250
981 950 900 850 800 750 700 650 600 550 500 450 400 350 300 250 200 150 100 50 0

10 River Main Stem

ELEVATION IN FEET (M.S.L.)

3

BUILDING STRONGg,



Presenter
Presentation Notes
Civil works boundary (watershed based)
  Kentucky, Indiana, Illinois, Ohio, Tennessee
  76,000 square miles
  20 lake projects: 8 in Kentucky, 8 in Indiana and 4 in Ohio
  18 locks and dams: 16 on Ohio River and 2 on Green River
The primary civil works services we provide include:
  flood damage reduction
  navigation
  regulatory activities
  water supply
  water quality
  hydropower
  environmental conservation and enhancement
  recreation 
  emergency response




Olmsted Locks & Dam Project
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Locks and Dams 52 & 53

Hub of the Inland Navigation System
L&D 52-53 = 91M tons annually

1928/1929: L&D 52 & 53 in service

1949-1957: Miscellaneous studies

1969: L&D 52 1,200-ft Chamber operational (temporary chamber)
1977: Recon Report for Major Rehab L&D 52 & 53

1980: L&D 53 1,200-ft Chamber operational (temporary chamber)
1985: Feasibility Report

1988: Authorization B - S TRONGe



Presenter
Presentation Notes
L&D 52 & 53 – 81 years old
46 mile pool to Smithland
Junction of: Ohio, Mississippi, Cumberland & Tennessee Rivers

Twin 1,200’ X 110’ lock chambers
Five tainter Gates
1,400’ Navigable Pass
Fixed Weir



Olmsted Importance

M &D 5253

= 91M
| _tonsiyr

Original (600’) Chamber - 1928 Original (600’) Chamber - 1929
Temporary (1,200-ft) Chamber - 1969 Temporary (1,200-ft) Chamber - 1980
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More tonnage passes Locks & Dam 52 than any other place in the system (In FY 2012, 91.4 million tons)

52/53 have exceeded their design life, credible and significant  failure modes exist  

$14.35 per ton average transportation rate savings at 52/53

Loss of average rate savings of all commodities that transit through L/D 52 & 53 is approximately $3.5M per day (increased shipping cost)   




»
AVERAGE ANNUAL BENEFITS AND COSTS

Olmsted Locks and Dam Replacement
(1 Oct 2011 price level, 7%)

Average Annual Percent
Benefit or Cost Category Equivilent Of Total

Annualized Benefits Benefit and cost cash flows

Transportation Benefits - efficiency $ 706,296,867 81% for years 1986-2069 are

Transportation Benefits - reliability $ 116,975,474 13% .

Fuel Tax Revenues $ 19,976,006 2% discounted to year 2020

Less WOPC Normal O&M $ 7,664,547 1% and amortized into an

Less LD 52 Repairs $ 12,291,092 1% | . | t

Less LD 53 Repairs $ 11,860,808 1% average annual equivalent.
TOTAL Annual Benefits $ 875,064,795 100%

“Net Benefits” represent

Annualized Costs “ PP : “ ”

Construction * $ 211,450,732 90% Beneflts (LIS COStS

Interest During Construction ** $ 19,093,734 8%

Normal O&M $ 3,832,274 2%

Main Chamber Maintenance $ 277,669 0% 0

Aux Chamber Maintenance $ 314,605 0% 81% of the AV. Ann

Dam Maintenance $ 60,200 0% Transportatlon benefits
TOTAL Annual Costs $ 235,029,214 100% arlse from aV0|d|ng Closures
Net Annual Project Benefits $ 640,035,580 at L/Ds 52 & 53 ($706M)

SOURCE: Post Authorization Change Report (PACR) dated April 2012. Years
1986 through 2069 using year 2020 (locks operational year) as base year for
discounting and amortization.

* Total base cost of $2918177900

** Sunk IDC removed per OWPR guidance.
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Annual benefit estimates reflect the annualized value of project future benefit streams; the equivalent annual value of future project benefits.  It does not imply this exact or approximate value of benefits or costs will be realized each year. 

Net annual benefit estimates reflect the difference between 50-year future streams of benefits and costs, similarly discounted to present worth and amortized to an equivalent annual value.  

Discounting is performed using “discount rates”, rates (similar to interest rates on an investment) used to approximate the “time value” of costs and benefits (A dollar earned today is more valuable than a dollar earned 50 years from today).  For the PACR analysis, the current FY 2012 Federal discount rate of 4.0% was used, as well as the OMB discount rate of 7.0%.  Costs and benefits shown reflect the 7.0% rate.

The primary benefit categories considered were:
	Transportation Rate Savings
	Locks and Dams 52 and 53 Repair Cost Avoidance
	O&M Reductions
	Fuel Tax Revenues

The primary cost categories considered were:
	Construction Cost (with IDC)
	Olmsted Future Maintenance/Repair Costs
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OLMSTED TIMELINE OF EVENTS
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Hydraulic Wickets vs T/G with Boat Operated Wickets
	- Operation: Remotely vs Boat
GDM Supplement – hydraulic operated all wicket dam
Seismic design & advance technology
1:5 Model & Full Scale Prototype 
Maintenance Requirements 
1995 Black & Veatch Dam Configuration LCCA
Essentially same LCC 
12 April 1995 Meeting - LRL, LRD, B&V, Industry
15 June 1995 LRD Approved Decision to change to Boat Operated Wicket Dam
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OLMSTED TIMELINE OF EVENTS
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30 September 2002 - Advertised as Firm Fixed Price (FFP)
Why wasn’t there interest: Schedule complexity, river uncertainty, size & duration (bonds)
No bidders, FFP procurement cancelled
Explored different procurement methods & packages
Advertised using Cost Reimbursable contract



Congressional Interaction &
Authorization Milestones

Post Authorization Change Request (13 Apr 2012)
» $2.918B, Dam Operational 2020, Project Complete 2024

Construction Method Validation (31 May 2012)
» Validated that In-The-Wet (ITW) is the most efficient method to complete the project

Qualitative Risk Assessment (28 Aug 2012)

» Validated that Locks & Dam Nos. 52/53 are failing and identified failure mode
mitigation measures

Continuing Resolution (17 Oct 2013) increased Olmsted authorization avoiding significant
slow/shutdown impacts

» Cost ($80M - $208M)
» Schedule (1 -3 Years)

2014 Consolidated Appropriations Act (17 Jan 2014)
» Division D—Energy and Water Development and Related Agencies
» 25% IWTF “during [this] fiscal year period”

2014 WRRDA Legislation (10 Jun 2014)
» 15% IWTF cost share for FY15 and beyond
» Sense of Congress to expend not less than $150M annually until complete
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>
Olmsted Cofferdam/Locks/Approach Walls

Awarded 1993 Completed 1995

Awarded 1999 Awarded 1995 Completed 2002

Completed 2004
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 Cofferdam allowed for in-the-dry construction of two 1200-foot locks.
 Special mill runs were required for the great length including modifications to the mill itself.


Lock Construction
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In the past the construction methodology was to build a cofferdam and unwater the area to build the structure in the dry.

This is a very costly temporary structure.
Structure are subject to overtopping by river 
A number of them have failed during construction.

IN the DRY Decision:
Lesson learned from this area of river:  
	Two cells failed during constrcution at Olmsted
	At 53 we waited two year for water to go down to perform last remaining work.
	Four more cofferdams would be needed to build Dam.
	Environmental challenges downstream with cofferdams.


Engineering analysis consluded it would be cheaper and quicker to use a different construction method. 



Olmsted Project Overview

Fixed Weir

* Left Boat
Abutment

Navigable Pass

*Foundation prep through NP9 complete
*All 2014 LWS Milestones (PB Nos. 1-4, RBA
and NP1) and Stretch Goal (NP2) complete
*All 2015 LWS Paving Blocks (PB Nos. 5-8)

precast in-progress

*All 2015 LWS Shells (NP Nos. 3-5) and
Stretch Goal (NP6) precast in-progress

Locks & Approach
Walls

Tainter Gates
*All (18 of 18) TG Shells set
*TG-1 erected
*TG-2 in fabrication (6 July
delivery)
*TG-3,4,5 released for
fabrication/expedited delivery

Operations
Facilities

Dam Access Road

Resident Engineers
Office

Completed
Under Contract

Future

13
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Presenter
Presentation Notes
Rendering of Completed Project- WGA is to construct the Dam Portion of Project showing the 5 Tainter Gates with Piers and Wickets in the left hand portion of the photo.

All total about a dozen contracts have been completed to date.
Dam contract is underway and is the largest.
Upon completion there will be a series of smaller contracts for support facilities and demolition of 52 and 53.
Completion of entire project 2024 including future rive and funding issues.

Why Olmsted?
90 M ton/year average the last 10 years.
8,000 tow trips in 2010.

Cost Rebaseline:
Because of a recent cost rebaseline the cost of the project has gone up significantly.  Now projecting based on certain funding assumptions and river condition estimated cost is now $2.9B.    More on this later.


Navigable Pass Precast
Elements

Tainter Gate
Precast
Elements
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Dam Contract

Awarded 28 January 2004 to a WGA

Cost Reimbursable: Cost plus Award Fee
Current completion: March 2019

EAC: $1.729 Billion

Spent to date (31 Dec 2014): $1.118 Billion

Current Force Count:
Staff: 160
Craft Labor: 447

156 control accounts; 6,593 cost codes: &
17,120 schedule activities
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Olmsted Dam - Aerial
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Working w industry and Coast Guard to provide and mark a safe channel past the work in the river – notices to navigation will note changes

NOTE:  All the shells for the Tainter section are either in the water or in the casting yard.


Olmsted Dam — Precast

* Lower Pier Shell No. 5 suspended under Super Gantry Crane
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Working w industry and Coast Guard to provide and mark a safe channel past the work in the river – notices to navigation will note changes

NOTE:  All the shells for the Tainter section are either in the water of in the casting yard.


Precast Yard/Shell Work
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Tainter Gate Sections in-place
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Construction
of Shells
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SBS
Pintels
and
Recelvers
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Note male pintels on SBS2 and female receivers on SBS1

 Note the typical #10 rebar coming out of the underside of SBS2 that is designed to lap rebar sticking out of SBS1


Tremie concrete bonds to the foundation piles and also the headed bars embedded in the shells.
  


22
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***  One Minute  45 seconds ***

Note:  Flat Jacks     Cylinder in pintle  

Shell Weights with lift frame are between 2,900 to 4,700 tons.



 Dam is a Cost Reimbursable contract.  Some have Asked How we got there.
At time of advertisement:
-  Bonding situation was difficult
-  Large contractors had heard about the tough river conditions in area from the previous contractors, 
-  Two of three contractor on Locks went bankrupt.  
-  Risk of new construction method all lead to a cost reimbursable contract.    

Recently had the National Contracting Organization review the acquisition method.

No bidders.

When original 52 and 53 were built they were time and material.  Risk was too great in the early 20’s.  Government hired all the workers and ran the job.  Somewhat  similar to our CR contract where Government has most of the risk.


Shell Preparation Activities
Containment structures & wire brushes
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Technical details:

Note Brushes for receipt of sheet pile cut off wall.

Brackets must match up with H piles in the cut off wall.


SS2 Tremie Mat Rebar
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Under side of shell sitting on position “O”.

Workers must weld the lower reinforcement steel to bottom of shell via the steel frames in top left photo.


Precast Yard — 3 Months
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Precast Yard — Lower Pier Shell
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Cat Barge with Lower Pier Shell

Setting difficulties included
lining up the keyway with the
training wall with 1” of

c ’

that had '%” clearance 21 BUILDING STRONG,
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Rendering of lower pier shell being set on sill shell. All underwater operations.


NavPass Shell w/ Wickets
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Olmsted Dam — Heavy LIift

* Lower Pier Shell No. 5 (17/18) being lowered from the Catamaran Barge
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Working w industry and Coast Guard to provide and mark a safe channel past the work in the river – notices to navigation will note changes

NOTE:  All the shells for the Tainter section are either in the water of in the casting yard.


Specialized Tools to Build Olmsted Dam

Cat Barge w/ Lifting Frame Lifting Frame

Tremie Rebar Template

Gantry w/ Lifting Frame
on Cradle y J
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Super Gantry Crane

Facts & Figures:

Cost: $9.5 million
Lifting System: 12 Strand Jacks
Lifting Capacity: 5,100 tons
Travel Speed:

20’ per minute (unloaded)

10’ per minute (loaded)

Interior Dimensions:
100’ tall by 130" wide

31 BUILDING STRONGg,




Catamaran Barge Construction

Facts & Figures:
Cost: $19 million.

The barge will be moved by two
4,500 HP push boats.

Dimensions:
310’ Wide, 200’ Long, 115’ High.

BUILDING STRONGg,




Strand Jack Heavy Lift Equipment

Facts & Figures:
Cost: ~$240,000 per jack

Lifting Speed: 20’ per hour




Cradle Transport System
Push-Pull Skid System

Cost: $4 million Travel Speed: 64’ per hour
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Olmsted Dam — Marine

* Low Water Season = 15 Jun through 30 Nov
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Working w industry and Coast Guard to provide and mark a safe channel past the work in the river – notices to navigation will note changes

NOTE:  All the shells for the Tainter section are either in the water of in the casting yard.


Dam Foundation

Master Pile /

L Sheet Pile walls

Foundation Pipe
- Piles

Downstream

Rock Scour
/ Protection

\
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Aquadigger
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Features Include:
3 Legged Jacking Spuds – Capable of Lifting the barge out of buoyancy to allow the GPS System to be accurately located, which will allow the excavator’s electronic system to excavate within plus 0”, minus 6” tolerance. 



Aquadigger

Barge: $14 million
180" x 50" x 11" deep

Excavator:
$3,500,000
Bucket Size: 5 CY
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Features Include:
3 Legged Jacking Spuds – Capable of Lifting the barge out of buoyancy to allow the GPS System to be accurately located, which will allow the excavator’s electronic system to excavate within plus 0”, minus 6” tolerance. 



Grout Mat
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Pile Driving Equipment
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Piling will be driven in single rows using a Spotter Barge template for alignment.


Pipe Pile Installation

Driving Template
Survey Data Below
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Shell Positioning Control Room View
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***  36 Seconds ***

NOTE:  The Red dot moving around while the shell is lowered into place.

Actual screen shots of a shell being lowered into river.

Shot taken every five minutes over a 10 to 12 hour period of time.


White Circle is 1 inch tolerance.
Green Circle is 3 inch tolerance.


Tainter Gate
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Tainter Gate
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Tainter Gate
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Dive Operations

6,000 Dive Operations on the project.

48 BUILDING STRONGg,




Innovations and Improvement

Dive Curtain

Tremie Bubblers

Rapid Impact Compaction
Dredge Hurley

Screed

Self Consolidating Concrete
Lean Marine Operations

Partnering (w/ customer rep)

49
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Dive Curtain
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Tremie Bubblers
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Bubbler tubes to gage level of tremie filling shells under water conceived, designed in-house – SBS 5 had 576 tubes for a total of 11 miles of tubes


Shell SBS2 Results

Red Dots = Filled
Green Dots = No
Tremie

B Moy
“f 24
Frie. Brar
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QUALITY IS KEY NO MATTER HOW IT IS CONSTRUCTED.  

Dots represent various elevations and locations under the shell.

They indicate where the tremie concrete has flowed to when the underside of shell or void is being filled.

Will have an electronic data file for each placement.

Contract also calls for randomly drilling some shells looking for voids that must be filled up.


Rapid Impact Compaction
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8 foot in diameter 55-ton rapid impact compactor for the nav pass footprint conceived, designed in-house 


Screed & Dredge Hurley

Dredge Hurley:
[ days; previously 4 weeks

Screed:
18 hours; previously 7-10 days
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Screed is controlled using the ringer crane and gps systems used for placing grout mats. It is 40 foot wide and performs final grade screeding in 18 hours what was taking the aqua digger 7-10 days


Self Consolidating Concrete
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Self consolidating concrete to infill LP shells with considerable rebar and steel – less time, safer 

(center photo) Warm joint placement of multiple lifts a first in construction – joint almost invisible 



Lean Marine Operations / Partnering

= Partnering is performed with all stakeholders
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Management Controls

» Integrated Baseline Schedule

- Weekly Construction Coordination Meeting

- Week
. Daily

y Schedule Review Meeting
Productivity Meeting (War Room)

- Monthly Risk Management
- Monthly Schedule Metrics (SPI)

BUILDING STRONGg,




Management Controls

= Cost Control Measures

- Yearly Internal Cost Estimate (Louisville District)
- Certified Estimate (Walla Walla District)

- Weekly Cost Review Meeting

- Monthly Project Changes Meeting

. Cost Metrics
* Weekly CPI (labor)
« Monthly CPI Reports (contract)

BUILDING STRONGg,




Dam Contractor
Project Controls

Integrated Project Controls staff
Professional Certification of lead PC staff

WBS and control accounts - scope/deliverables,
budget, schedule and manager

Established Change Control and Risk Management
programs are continuously updated

Earned value rules consistently applied

Baseline changes controlled and documented

) BUILDING STRONGg,
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* Project Controls Staff
» Project Controls Manager
» 3 Schedulers
» 1 Cost Analysis
» 2 EVMS staff
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Dam Contract
Key Software

Oracle (Accounting)

» Operated on site by URS staff

» Actual cost data (ACWP) exported to and verified in excel and imported
to Prism using approved WBS

Primavera P6 (Schedule):

» Contains detailed project Network Analysis CPM Schedule along with
time phased budgets (BCWS) using WBS

Prism (EVM):
» Integrates accounting, schedule, EAC and performance data

» Performs EVM calculations

» Generates EVM reports and data for export

BUILDING STRONGg,




WGA Project Controls
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Olmsted Project
Time and Cost Scorecard —Jan 2015

Expenditures
Planned (BCWS)

Earned
Actual

(BCWP)

(ACWP)

$1.877B
$1.876B
$1.863B

BCWP: Reports the value (based on % complete) of the work
performed to date.

Target:

Actuals as compared to Planned: ( <1% = Green) (>1%and <3% =
Yellow) and (>3% = Red)

Schedule

(PACR)/(Current)
Project Complete  Sep 2024/Mar 2022
Dam Operational  Sep 2020/Oct 2018

Measures: Planned project completion and Dam contract operational
dates

Target:

Green: Current = PACR-12 months

Yellow: Current = PACR-11 months to PACR-7 months

Red: Current = PACR-6 months to after PACR date

Olmsted Project TEP Trend

b il

3.110
3.100
3.090
3.080
3.070
3.060
3.050
3.040
3.030
3.020
3.010

TEP in Billions

Sep-14

Oct-14

Nov-14

Dec-14

Sep-14

Oct-14

Nov-14

Dec-14

m PACR w/risk

3.099

3.099

3.099

3.099

Est. w/risk

3.046

3.046

3.047

3.063

* Est. TEP still includes $244M in risk-based contingency from the original
PACR formulation. Risk mitigation efforts and 3 years of actualized non-event
expasure should trend that allowance significantly lower but first must he

Olmsted Major Activity Schedule

captured in the next bi-annual certified cost estimate scheduled for 2016.
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Olmsted L&D Project Earned Value Analysis
(Based on DOD Gold Card)

Jan 2015

$3,500,000,000

=$3.1B

PACR (Fully Funded)

/

$3,300,000,000

Contingency (Out Year) = $44M

——$36M

s

Contingency (Dam) = $200M

_

$3,100,000,000

$2,900,000,000
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Realities

1. Jobs. Olmsted directly supports approx. 600 engineers, foremen and craft
workers.

2. Hub of the Inland Water Transportation System. Approx. 91M tons of
commo)dities transit Locks and Dam Nos. 52/53 annually. (Busiest node in the
system

3. Olmsted must be built. Locks and Dam Nos. 52/53 must be replaced in the
near future to ensure reliable navigation of the lower Ohio.

4. Value to the nation. The estimated annual net benefit of the operational project
is $640 million.

5. Olmsted is inland navigation’s top priority. The Inland Waterways Users
Board (IWUB) has adopted the Inland Marine Transportation System (IMTS) Capital
Investment Strategy report that ranks Olmsted Locks and Dam as the number one
priority for locks and dams construction projects.

6. Project oversight has increased. Olmsted is a USACE designated mega-
project. All additional management controls are in place.

7. Execution. Using the existing cost-reimbursable contract and the in-the-wet
construction method is the most efficient way to complete the project on schedule
and within budget.
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The inland waterway transportation system provides an important alternative to truck and rail. It is a highly cost-effective and energy efficient means for transporting commercial goods, especially major bulk commodities like coal, grain, and petroleum products. This system is also a key component of state and local economies and job creation efforts and is essential in order to maintain economic competitiveness. 

This figure represents transportation and maintenance cost reductions. Water-borne transportation remains the cheapest, safest, cleanest mode for bulk commodities.  91 million tons pass L&D 52 every year, making it the busiest stretch of inland waterway in the nation. 

This figure represents transportation and maintenance cost reductions. Water-borne transportation remains the cheapest, safest, cleanest mode for bulk commodities.  91 billion tons pass L&D 52 every year, making it the busiest stretch of inland waterway in the nation. 


Questions/Discussion
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Working w industry and Coast Guard to provide and mark a safe channel past the work in the river – notices to navigation will note changes

NOTE:  All the shells for the Tainter section are either in the water or in the casting yard.
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