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EXECUTIVE SUMMARY


INTRODUCTION

This Value Engineering (VE) Report summarizes the events of the VE study facilitated by GeoVal, Inc., between November 17 and 21, 2003, for the U.S. Army Corps of Engineers (USACE) New Orleans District, Louisiana. The subjects of the study were the issue necessary to resolve and mitigate the accumulation of fluff and fluid mud in the Atchafalaya Bar Channel, Morgan City, Louisiana.
The purpose of the VE study was to identify viable alternatives to alleviate the problems being generated by fluff and fluid mud to shipping in the Atchafalaya Bar Channel so as to better facilitate navigation.  Such improvement generally looks to improving function, improving quality, incorporating life cycle costs, and reducing and/or increasing cost/performance as appropriate to improve the project value.
PROJECT DESCRIPTION

The New Orleans District Atchafalaya River and Bayous Chene, Boeuf and Black Project provides a 20-ft by 400-ft channel between the Gulf of Mexico and Morgan City, LA, including rig fabrication and oil service facilities in the Amelia area east of Morgan City.

Fluff and fluid mud are causing navigation problems in the Atchafalaya River Bar Channel, a 16-mile reach of the project in the Gulf of Mexico (see Figure 1).  The Corps of Engineers has found that, after dredging, it takes approximately two weeks for fluff to begin returning or forming in the bar channel and an average of 6 to 8 weeks for fluff to build to a thickness of 8 to10 feet with top of fluff estimated at 14 foot depths.  Determination of depth is made using a 28kH acoustic survey sounder.  Local interests, including the Morgan City Harbor and Terminal District, have reported that fluff has caused problems with most vessels’ cooling systems, and that vessels with Kort nozzle propulsion systems have experienced speed and steerage problems.  The Port has also stated that some oil and gas related businesses have or will relocate to other ports if fluff in the bar channel is not reduced.  
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Figure 1: Atchafalaya Bar Channel

SEDIMENTATION SOURCES AND PATHWAYS TO THE ATCHAFALAYA BAR CHANNEL

Introduction

The purpose of this section is to summarize the VE team’s understanding of sediment sources and pathways that are important to sedimentation in the Atchafalaya Bar Channel in order to help guide the Team’s evaluations of alternative solutions.

This summary draws on the work previously done by the Corps of Engineers New Orleans District and Engineer Research and Development Center and Louisiana State University and complements that work by interpreting it in light of the Team’s experience.

Sediment Sources

Sediment depositing in the Bar Channel is predominantly fine-grained and mostly cohesive. On average, it is finer than sediment in the river and on the adjacent shelf. The primary original source of sediment depositing in the Bar Channel is the Atchafalaya River.  Other sources, such as shoreline erosion and ancient delta lobes, may contribute comparatively small amounts, but the river source dominates. Sediment from the Atchafalaya River is dispersed over a large area of bays, marshes, and shelf. Sediment depositing in these areas may remain in place for days to decades until they are resuspended by currents and waves, or they may be buried indefinitely.
Sediment moving into the channel may come directly from the Atchafalaya River plume but it appears that a majority of the Bar Channel deposits come from the shelf adjacent to the channel where Atchafalaya River sediment deposited days, weeks, or even years earlier. For this reason, the observed rate of Bar Channel sedimentation does not necessarily increase when river flows increase. Increases in Bar Channel sedimentation rate do appear to be correlated with meteorological events.

Transport into the Channel

Three possible mechanisms for sediment movement into the Bar Channel were identified by the VE team: 
· Deposition directly from the river plume

· Wave resuspension and cross-channel transport of shelf sediment

· Fluid mud streaming of shelf sediment

Deposition directly from the Atchafalaya River plume occurs as the sediment laden river water flows out of the bay and across the channel.  Some sediment within the plume settles into the channel, where the relatively slower moving water allows it to deposit. Such direct deposition has its greatest effect at the shoreward end of the channel and probably diminishes in importance with distance offshore.

Wave resuspension and cross- channel transport occur when wind waves on the water surface agitate the shelf sediment bed enough to resuspend it.  Once suspended in the water, sediment can be easily transported by shelf currents caused by wind and tide. The wind- and tide-induced currents tend to flow westward much of the time, with occasional reversals to eastward flow, but in both cases they carry a stream of sediment approximately perpendicular to the Bar Channel.  The VE team made an order of magnitude calculation showing that typical transport rate by this mechanism may be more than 20,000 cubic meters per year per meter of channel length and that depositional settling from the cross-channel sediment stream may be on the order of only 400 cubic meters per year per meter. This calculation supports the ERDC observation that the supply of sediment is probably much greater than the amount depositing in the channel.

Fluid mud streaming occurs in some locations when non-breaking surface wind waves  fluidize the top layers of the bed and move it as a near-bottom fluid mud layer in the same direction as wave propagation.  When wave action stops, the fluid mud quickly reconsolidates into a fairly firm bed. Such transport has been observed in the shelf sediment west of Atchafalaya Bay beyond Marsh Island and into the MRGO east of the Mississippi River. With a strong significant wave from the south-southeast as reported by LSU, fluid mud streaming may transport sediment into the Bar Channel from the adjacent east side shelf sediment bed

Wave suspension and cross-channel transport have been observed near the Bar Channel, so it is known to occur. Fluid mud streaming has not yet been observed, but such observation would require special measurement techniques that have not been employed.  Direct deposition from the river plume is almost certainly occurring, but the consensus opinion is that it contributes a much smaller amount of sediment to the channel than cross-channel transport of resuspended sediment

Transport within the channel

Once sediment enters the channel and settles to a level lower than the adjacent shelf, it will tend to be trapped in the channel by the stratification and sheltering of the cut.  Once in the channel, it will, either, deposit in place, move landward with salinity-induced gravitational circulation, move downslope (upstream or downstream) as a suspension density current, or move seaward with high river flow currents. Higher tide ranges will tend to push sediment more landward than lower ranges.

Settling and Deposition

Sediment suspended in the channel settles, so that concentration increases with depth. Rapid settling, damping of turbulence, and floc interactions cause multiple layers to form. A simplified conceptual classification of these layers, from top to bottom, can be described as:
· Sediment suspension (“muddy water”)

· Mobile fluid mud 

· Stationary fluid mud

· Cohesive bed

Acoustic sounding devices will generate reflections from any sharp change in suspension density (but not from any specific density itself) that do not necessarily correspond to any of these layers. Thus acoustic devices cannot be used to reliably identify the top or bottom of fluid mud/fluff.

If the sediment suspension is undisturbed, the several layers will eventually settle into only two – sediment suspension and cohesive bed; however, if they are agitated by waves, currents, or vessel passage they can mix upward, maintaining multiple layers with varying properties.

Implications

The success of some proposed Atchafalaya Bar Channel sedimentation solutions will not depend on which of the three transport mechanisms contributes the most sediment, and they can be implemented without full knowledge of the relative magnitude of the three transport mechanisms. They include dredging techniques, in-channel traps, advance maintenance dredging, and navigable depth.

The success of other solutions depends strongly on the transport mechanism and they should not be fully implemented until the dominant processes are better understood. They include sediment traps parallel to the channel and some barrier schemes. Pilot tests of such plans may be advisable, where appropriate.

PROJECT ANALYSIS

The VE tools and Job Plan were used by the VE team to analyze the project.  The results of these analyses clarified the programmatic objectives and major project functions in terms of performance criteria developed by the team.  The key performance criteria were:
· Cost

· Engineering Feasibility

· Environmental Soundness

· Implementation Time
· Performance Reliability 

· Stakeholder Satisfaction

The team enlisted the assistance of the project managers, designers and operations staff from USACE New Orleans District and the Engineer Research and Development Center in Vicksburg, Mississippi.  Representatives from the Port of Morgan City, Atchafalaya River Coalition, Seagren Corporation, Odom Hydrographic Systems, and river pilots and vessel owners were present during the study to develop these criteria so that the evaluation would reflect their specific requirements.

Team and Stakeholder Issues

In preparing to enter the Evaluation Process, the VE team first participated in an exercise whereby they identified critical issues they saw to be important to the project.  In doing so, the team members were able to focus on these items and develop alternatives relevant to the critical issues in addition to the project functions.  

Two lists were developed.  The first identified critical issues the VE team felt were still open where additional information would eventually be needed for a complete assessment.  The Critical Issues identified are:
· Applicability of navigable depth concept/fluff surveying

· Applicability/economics/side effects of structural alternatives

· Bar channel shoaling

· Buoyancy problems affecting vessels

· Clogging of heat exchangers

· Decreased growth rate of Atchafalaya Delta
· Detecting “bottom” that impedes navigation

· Disposal site location

· Effects/interaction of marine vessel traffic

· Environmental impacts of solutions
· Flocculation of clays where fresh water meets salt water
· Impact of current pipeline locations/depths
· Impacts of gravitational circulation on resuspension

· Impacts of moving disposal areas to west side of channel

· Impacts of weather and/or floods

· Inapplicable standard analysis/modeling techniques

· Incomplete historical record 

· Keeping sediment from entering channel

· Keeping sediment moving through channel

· Lack of accepted consistent definitions

· Lack of consistent navigational marker program

· Limitation in monitoring instrumentation

· Reduction in propulsion efficiency

· Runback of dredged material

· Shoal peak (hump) near upstream end of channel

· Shoaling response to channel enlargement

· Shoaling response to channel training

· Shoaling responses to dredging strategy
· Understanding flow/sediment source/distribution of the system
The team also identified several project constraints listed below:
· Dredging resources

· Environmental considerations

· Funding

· Instrumentation

· Marine traffic/navigability

· Pipelines/Infrastructure

· Severe weather

· Timely solution 

VE ALTERNATIVES 

During the Evaluation Phase of the workshop, the VE team developed 19 alternatives for improvement of the project.  These alternatives were subdivided into three general functional categories developed during the function analysis of the study: manage sediment, reduce shoaling and understand process.  The critical issues presented above were consulted regularly during the process to assure that all concerns raised in the study were addressed.

A summary list of the VE alternatives is presented at the end of this section.  The reader should note that this list represents, in most cases, a combination of Speculation Ideas where appropriate.  Detailed documentation of these key alternatives is contained in the Value Engineering Alternatives Section of this report.  It is also important to note that the listed alternatives generally represent individual concepts.  Combinations of these concepts can, and should, be considered as possible additional comprehensive options.
	SUMMARY OF ALTERNATIVES
Costs in $1,000,000’s

	Alternative Number
	Alternative Title
	First Cost (1)
	Annual O&M Cost
	Total Life Cycle Cost (2)
(Present Worth)
	Relative Confidence in Potential Effectiveness

High, Medium, Low
	Relative Ease of Pilot Testing

High, Medium, Low

	Status Quo
	Annual Dredging
	15.4
	15.4
	259
	Medium
	N/A

	MS-1
	Sweep channel for 2 months every 2 months (3 cycles/yr), with staged dredging potential
	25.3
	16.8
	290
	High
	High

	MS-2
	Agitate and/or fluidize sediment deposits in bar channel
	29.7
	29.7
	498
	Medium
	High

	MS-3
	Use alternative type dredges
	39.9
	11
	213
	Medium
	High

	MS-4
	Use innovative dredging technology
	--
	--
	--
	Medium
	Medium

	MS-5
	Consider performance-based and other alternative type dredging contract and funding options
	25.3
	16.8
	290
	Medium
	High

	MS-6
	Install fixed plant dredging (with sediment traps and permanent pipelines)
	33.6
	4.3
	151
	Medium
	Medium

	MS-7
	Slope channel to sediment sumps
	37.9
	11.2
	215
	Medium
	High

	MS-8
	Install permanent pipes for disposing dredged material
	41.6
	12.8
	248
	Medium
	Medium

	MS-9
	Use new channel survey technology for navigation safety and efficiency
	1.3
	0
	1.3
	Medium
	High

	RS-1
	Perform advanced maintenance dredging in deepened channel, silt/sediment traps, shallow side slopes, dual depth channel, optimize advance maintenance, and/or deepen channel only in reach of shoaling
	32.3
	42
	694
	High
	High

	RS-2
	Construct short cross-channels, doglegs, wide spots, sediment sumps, sediment outlets.  Cross channels might have wing-walls
	18.2
	15.4
	269
	Medium
	High

	RS-3
	Install parallel channel(s) to serve as mud traps
	38.7
	17.9
	321
	Medium
	High

	RS-4
	Install various structures to stop fluff movement into channel
	101.7
	3.9
	223
	Medium
	Low

	RS-5
	Install timber pile or submerged rock turbidity dikes
	286.3
	15.4
	593
	Medium
	Low

	RS-6
	Utilize confined disposal to create a barrier/prevent runback
	184.1
	15.4
	543
	Medium
	Medium

	RS-7
	Relocate disposal areas further from channel
	18.8
	18.8
	315
	Medium
	High

	RS-8
	Polymerize disposal material
	50
	50
	831
	Low
	Medium

	UP-1
	Develop comprehensive simulation model for lower Atchafalaya River and Bay system
	1.3
	.03
	1.8
	N/A
	N/A

	UP-2
	Improve navigational guidance for vessels in the bar channel
	0.5
	0.13
	2.5
	N/A
	N/A


(1) First year (Year-one) cost of option: assumes one-year construction and includes continued “status quo” dredging during construction.

(2) Includes periodic replacement costs not included in annual O&M; present worth based on 6% interest and 50-year project.
Functional Abbreviations:  MS = Manage Sediment; RS = Reduce Shoaling; UP = Understand Process
PRIORITIZATION/GROUPING OF ALTERNATIVES

As a final action during the five-day study, the VE team reviewed the selected alternatives and discussed which alternative or group of alternatives offered the best opportunity for success.  This decision process specifically considered the interests of the users and the expenses that might be incurred by the stakeholders.  The team selected ten groupings of alternatives.

The team then ranked/prioritized each with respect to the other in order to provide the users with the best guidance as to how to proceed.    The team ranked six of the ten.  The remaining four were considered of equal rank.  For clarity, the below list is reproduced in the order of ranking.  It is very important to note, however, that this ranking was performed during the study by the team members prior to the completion of final cost analyses.  As such, they may not represent the best ranking of idea combinations that would provide the most benefit and value to the users.  As such, it is strongly suggested that the reader review the Summary Table of Alternatives and draw his or her own conclusion as to how the alternatives should be ranked.
1. Re-examine dredging cycle leading to more frequent dredging.

2. Institute supplemental-based performance dredging.

3. Institute a field test program to evaluate 1, 3, 4, 6 and 7, with a structural barrier section to evaluate lateral sediment transport and potential for effective barriers.  Number 4 (enhance surveying) needs to be completed.  
4. Institute Enhanced Survey Program.  

5. Investigate cross channels ASAP to assess their performance.
6. Slope channel bottom combined with advanced maintenance and agitation (fixed plant).

7. Implement parallel sediment traps and/or cross channels with supplemental performance specifications.
8. Invest in a research program.
9. Contract small hopper dredge

10. Adopt a navigable depth standard (use European standard (1.2) as the starting point).
VE TEAM AND PROCESS

The five-day study was performed during the period of November 17 to 21, 2003, at the Homewood Suites in New Orleans, Louisiana.  An exit briefing was held on Friday afternoon, November 21st.  Ron Tanenbaum, GeoVal, Inc., facilitated the VE study.  The VE team members are listed below (see Appendix A – Contact Directory and Attendance):
	Ronald J. Tanenbaum, CVS, PhD, PE, GE
	GeoVal, Inc.

	Frank Vicidomina, PE, CVS
	USACE – New Orleans District

	Ronald Burkhard, PE, CVS
	USACE – OVEST

	William (Tony) Thomas, PE
	URS - Mobile Boundary Hydraulics, PLLC

	Kevin Barry, PhD
	USACE – Engineering Research and Development Center

	Christopher Mathewson, PhD, PE, RG
	URS – Texas A&M University

	Allen Teeter, PhD
	URS - Computational Hydraulics & Transport

	Michael Trawle, PE
	URS - Computational Hydraulics & Transport

	Forrest Holly, PhD, PE
	URS - Holly and Associates

	Tom Denes, PhD
	URS Corporation

	William McAnally, PhD, PE
	URS - Mississippi State University

	Johan (Han) Winterwerp
	URS - WL Delft Hydraulics

	Rodger Harris
	Consultant for Port of Morgan City

	Jerry Bostic
	Morgan City Harbor & Terminal District, Port of Morgan City

	Dusty Rhodes
	Port of Morgan City

	G. Paul Kemp
	Louisiana State University

	Nancy Powell
	USACE – New Orleans District

	Michelle Spraul
	USACE – New Orleans District

	Beth Nord
	USACE – New Orleans District


Throughout the VE session, members of the New Orleans District and stakeholders from the Morgan City area supported the VE team.  
Value Engineering is a strictly adhered-to process that follows specific steps and procedures.  The specific steps in the VE process, also known as the VE Job Plan, are as follows:

Step 1.
   Preparation – developing a basic understanding of the client’s/user’s needs and requirements, specific goals and current costs with an agreement on the scope of the study.

Step 2.
   Information – which is gathered prior to and during the study, and is reviewed and discussed with the team.

Step 3.   Function Analysis – defines the functions of the project through an organized use of the Function Analysis System Technique (FAST) diagram that shows how the functions are related to one another.  This is a most important step in the process.

Step 4.   Speculation – also known as creativity – is the application of brainstorming techniques to develop a large quantity of ideas rather than the quality of ideas.

Step 5.   Evaluation – reduces the large quantity of ideas to a few high quality ideas.

Step 6.   Development – the concepts identified in the evaluation phase are developed into specific recommendations/alternatives that have been technically validated and quantified as much as possible.

Step 7.   Report – containing the team’s recommendations and a presentation to the management group to receive their approval of these recommendations.

Step 8.   Implement and Audit – tracking the implementation of projects and auditing the results measure the effectiveness of the value engineering effort.

The VE Job Plan was followed to analyze the criteria/functions of the project and the issues of concern, create and evaluate ideas for change, and develop and present alternatives to the project team and stakeholders.  The study concluded with the informal presentation of the VE alternatives and suggestions, along with a ranking of the most promising alternatives.

Atchafalaya Bar Channel Fluff & Fluid Mud Study, Morgan City, Louisiana
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