Chapter 4

Plan Formulation – Final

Assessment
4.0.  PLAN FORMULATION – FINAL ASSESSMENT

4.1. Summary of Benefits and Costs of River Flow Management Feature
Referring back to Section 3.6.1., four river flow components were evaluated in detail under the river flow management feature and these four components are summarized below:
Component 1.  No Action (150,000 cfs; 75,000 cfs bench)

Component 2.  175,000 cfs Plan:

· Van Buren and Sallisaw operated for 175,000 cfs

· 60,000 cfs bench replacing the 75,000 cfs bench

Component 3.  200,000 cfs Plan:

· Van Buren and Sallisaw operated for 200,000 cfs

· 60,000 cfs bench replacing the 75,000 cfs bench

Component 4.  Operations Only Plan:

· Van Buren and Sallisaw operated for 150,000 cfs or 22-foot stage

· 60,000 cfs bench replacing the 75,000 cfs bench
The four components were evaluated in terms of all the beneficial and adverse changes including economic and environmental consequences.  The major cost associated with these four components was real estate cost.  Components 2 and 3 have the most benefit to navigation.  These plans would reduce the number of high flows (over 100,000 cfs at Van Buren, Arkansas), decrease delays and tow boat operation costs, and increase the number of days that are favorable for longer tows (number of days under 60,000 cfs).  These plans also increase the amount of hydropower generated at generators operated as "run of the river".  However, these two components have some adverse impacts including loss of flood control by increasing the amount of land that floods as well as how often and how long flooding would occur.  These components would also require higher pool elevations in reservoirs that are part of the navigation systems.  Consequently, there would be some damages to recreation facilities adjacent to the reservoirs and loss in recreation visitation due to areas being under water longer and more frequently.  Component 4 would increase the number of days in which longer tows of barges could navigate the system.  However, the number of days of high flows (over 100,000 cfs) will remain as it is under the current operating plan.  Under Component 4, flood control and recreation impacts would not change from the current operating plan.

There were three primary differences between the existing conditions plan and the operations only plan (based upon the SUPER Model analysis).  These three differences address the proposed action in a positive manner: 1) the reduction of 14 days below 60,000 cfs (a key level for farming interest in Arkansas), 2) an increase in days between 40,000 cfs and 60,000 cfs (key to scouring flows in the navigation system), and 3) accelerated evacuation of the storage projects when the system percent storage exceeds 75%.
Table 4-1 summarizes the costs and benefits of the final four river flow management components and the economic impacts on each project purpose.  Details of the transportation rates used are included in Section B.6.5.1., of Appendix B.  Details of the benefit calculations used are explained in Section B.6.8.1., of Appendix B.  
	Table 4-1. Summary of Incremental Net Benefits and Costs

Flow Management Components – Reaches 1 through 6

Average Annual Equivalent Values (July 2004 $)

5.375% Discount Rate, 50-year Period of Analysis

	
	FM-175
	FM-200
	FM-OPS

	Period of Analysis (years)
	50
	50
	50

	Construction Period (years)
	1
	1
	1

	Interest Rate (percent)
	5.375%
	5.375%
	5.375%

	
	
	
	

	Project First Costs1, 2
	12,105,000
	16,094,000
	0

	Interest During Construction
	295,400
	392,700
	0

	Total Project Cost
	$12,400,400
	$16,486,700
	$0

	
	
	
	

	Annual Costs:
	
	
	

	Interest
	666,500
	886,200
	0

	Amortization
	52,500
	69,000
	0

	Operations & Maintenance
	0
	0
	0

	Total Annual Costs
	$719,000
	$955,900
	$0

	
	
	
	

	Annual Benefits3:
	
	
	

	Navigation benefits
	9,220,700
	9,176,100
	8,372,100

	Recreation
	-1,436,900
	-790,200
	0

	Hydropower
	1,340,000
	1,056,000
	466,000

	Non-Ag. Property Damage
	
	
	

	Oklahoma
	-1,800
	-7,500
	0

	Arkansas
	-171,200
	-385,900
	-17,100

	Recreation Facilities OK
	-76,500
	-29,300
	-5,500

	Recreation Facilities AR
	-13,800
	-30,000
	4,000

	Ag. Property Damages
	
	
	

	   Oklahoma
	-119,500
	-245,500
	0

	   Arkansas
	-144,800
	-299,600
	-18,800

	Total Annual Benefits
	$8,596,200
	$8,444,100
	$8,800,700

	
	
	
	

	Incremental Net Benefits
	$7,877,200
	$7,488,119
	$8,800,700

	

	1 Real Estate costs from Economic Appendix Table 4-1.

2 Incremental Costs - costs in addition to those existing with current flow management.

3 Incremental Benefits - benefits in addition to those existing with current flow management..

Source:  USACE, Tulsa and Little Rock Districts, Hydropower Analysis Center, Parsons.


4.2. Summary of Navigation Channel Deepening Feature
Based upon the components review process summarized in Section 3.6.2.5., multiple navigation channel depths and river segment components were selected for detailed analysis from the channel deepening feature.  These components allow for deepening the navigation channel 10, 11, or 12 feet at up to six separate segments of the MKARNS from the mouth at the Mississippi River to the Port of Catoosa in Oklahoma.

Different depths are included in the components because barges carrying some types of solid commodities on the MKARNS (coal, gravel, etc…) are not operating at their full capacity at a 9-foot depth and could carry enough material to navigate up to an 11.5 foot depth.  Barges carrying liquid commodities are not able to carry loads that require more than a 9-foot depth.  
Table 4-2 summarizes the navigation channel deepening components that were evaluated in the final assessment.

	Table 4-2

MKARNS Navigation Channel Deepening Components

	Navigation Depth
	Mouth to River Segment

	Component
	Navigation

Depth
	Mouth to 

Pine Bluff
	Mouth to

Little Rock
	Mouth to

Dardanelle
	Mouth to

Fort Smith
	Mouth to

Muskogee
	Mouth to

Catoosa

	
	
	N.M. 0.0

to

N.M. 75.2
	N.M. 0

to

N.M. 119.5
	N.M. 0

to

NM. 220.3
	N.M. 0

to

N.M. 308.7
	N.M. 0

to

N.M. 394.0
	N.M. 0

to

N.M. 444.8

	
	
	75.2 N.M.
	119.5 N.M.
	220.3 N.M.
	308.7 N.M.
	394.0 N.M.
	444.8 N.M.

	No Action

(No Change in Depth)
	9 Feet
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate

	10 Foot Channel

(1 Foot change)
	10 Feet
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate

	11 Foot Channel

(2 Foot change)
	11 Feet
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate

	12 Foot Channel

(3 Foot change)
	12 Feet
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate
	Evaluate


The two elements of the navigation channel deepening component are:

· Navigation channel deepening via dredging and disposal of dredged materials, and

· Construction of additional river training structures to facilitate maintenance of the deeper navigation channel.

The three components for channel deepening would all include the deepening of the navigation channel but would differ in the amount of material dredged and disposed of as well as the need for any new or modified training structures.
4.2.1. Summary of Additional Dredge Material

Table 4-3 summarizes the required dredging quantities from the navigation channel for each navigation channel depth and segment.  Annual maintenance dredging volume increases for each reach for the 10, 11, and 12-foot channel are shown in Table A-17 in the H&H Appendix.  
	Table 4-3

Initial Dredge Volumes (cubic yards) by River Segment and Navigation Depth*

	Navigation

Depth
	River Segment

	
	Mouth

to
Pine Bluff
	Pine Bluff

to
Little Rock
	Little Rock

to
Dardanelle
	Dardanelle

to
Fort Smith
	Fort Smith

to
Muskogee
	Muskogee

to
Catoosa
	Total

	
	N.M. 0.0
to
N.M. 75.2
	N.M. 75.2
to
N.M. 119.5
	N.M. 119.5
to
N.M. 220.3
	N.M. 220.3
to
N.M. 308.7
	N.M. 308.7
to
N.M. 394.0
	N.M. 394.0

to

N.M. 444.8
	N.M. 0.0

to

N.M. 444.8

	No Action

(9‑Foot Channel)
	Maintenance
	Maintenance
	Maintenance
	Maintenance
	Maintenance
	Maintenance
	Maintenance

	10 Foot Channel
	790,615
	98,929
	196,478
	378,400
	1,319,910
	1,241,554
	4,025,886

	11 Foot Channel
	1,299,276
	225,517
	387,227
	643,500
	2,255,323
	2,026,333
	6,837,176

	12 Foot Channel
	2,066,867
	445,995
	925,439
	1,226,500
	3,256,749
	3,063,790
	10,985,340

	* In addition to maintenance dredging volumes


4.2.2. Summary of Additional Disposal Sites/Dikes and Weirs/Revetments
Dikes, revetments, and weirs have been used successfully as river training structures on the MKARNS for many years.  Dikes and weirs are used to control the depth and location of the main channel thalweg.  Dikes are used to maintain desired channel depths and weirs are used to maintain channel widths.  Revetments are used to maintain the river channel alignment by stabilizing or protecting the channel bank line from erosion and caving.  Dikes run perpendicular to the river while revetments run parallel.  
4.2.2.1. Navigation Channel Deepening - No Action Component
Under this component, the current 9-foot navigation channel would be maintained along the entire MKARNS.  No sections of the navigation system would be deepened through dredging and new river training structures would not be required.

4.2.2.2. Navigation Channel Deepening – 10, 11, or 12-foot Component
Under this component, parts of the MKARNS would be dredged and river training structures would be constructed to achieve a navigable depth of 10, 11, or 12-feet for some or all segments of the MKARNS.  The disposal of dredge material associated with deepening the channel would frequently occur at existing approved disposal sites.  However new disposal sites will be required at some locations along the MKARNS.  The number of new disposal sites for the 10, 11, or 12-foot channel will be the same for each depth, only the size of the disposal sites changes.  The number of new disposal sites within each river segment is as follows:

· 1-Mouth to Pine Bluff


2 new dredge material disposal sites

· 2-Pine Bluff to Little Rock

2 new dredge material disposal sites

· 3-Little Rock to Dardanelle

2 new dredge material disposal sites

· 4-Dardanelle to Fort Smith

0 new dredge material disposal sites

· 5-Ft Smith to Muskogee


20 new dredge material disposal sites

· 6-Muskogee to Catoosa


15 new dredge material disposal sites


Total MKARNS 



41 new dredge material disposal sites

Currently, there are 1,314 dikes and weirs and 295 revetments on the MKARNS.  Under the 10, 11, or 12-foot component there would be a 7% increase in the number of new dikes and weirs and a 0.3% increase in the number of new revetments along the MKARNS.  The number of new dikes, weirs and revetments for the 10, 11, or 12-foot channel will be the same for each depth, only the size of the structures changes.  The number of new and modified dikes and weirs and the number of revetments are as follows:

· 1-Mouth to Pine Bluff
4 new and 21 modified dikes and weirs
· 2-Pine Bluff to Little Rock
30 new and 4 modified dikes and weirs
· 3-Little Rock to Dardanelle
5 and 34 modified dikes and weirs
· 4-Dardanelle to Fort Smith
6 and 28 modified dikes and weirs
· 5-Ft Smith to Muskogee
44 new and 0 modified dikes and weirs
· 6-Muskogee to Catoosa
0 new or modified dikes and weirs
     Total MKARNS 
89 new and 87 modified dikes and weirs
· 1-Mouth to Pine Bluff
0 new and 9 modified revetments

· 2-Pine Bluff to Little Rock
1 new and 0 modified revetments

· 3-Little Rock to Dardanelle
0 new and 1 modified revetment

· 4-Dardanelle to Fort Smith
0 new and 6 modified revetments

· 5-Ft Smith to Muskogee
0 new or modified revetments

· 6-Muskogee to Catoosa
0 new or modified revetments

Total MKARNS 


1 new and 16 modified revetments

4.2.3. Summary of Net Benefits of Final Channel Deepening Components by Reaches
Table 4-4 summarizes the benefit-cost ratios and net benefits (excess benefits over costs) for each channel-deepening component by river segment.  Contingencies used in the cost estimates, dated July 18, 2005, are listed in Tables 4-7 and 4-8.  The only relocations included in the cost estimate are to remove six 10-inch diameter steel abandoned utility pipelines at approximately N.M. 62 (Reach 1).  Detailed costs and benefits for each river segment of each component are presented in Tables 11-3, 11-5, 11-7, 11-9, 11-11, and 11-14, of Appendix B.

	Table 4-4
Summary of Net Benefits of Final Channel Deepening Components

	Navigation Depth
	Mouth to River Segment

	Component
	Mouth to

Pine Bluff
	Mouth to

Little Rock
	Mouth to

Dardanelle
	Mouth to

Fort Smith
	Mouth to

Muskogee
	Mouth to

Catoosa

	
	N.M. 0.0

to

N.M. 75.2

Reach 1
	N.M. 0

to

N.M. 119.5

Reaches 1-2
	N.M. 0

to

NM. 220.3

Reaches 1-3
	N.M. 0

to

N.M. 308.7

Reaches 1-4
	N.M. 0

to

N.M. 394.0

Reaches 1-5
	N.M. 0

to

N.M. 444.8

Reaches 1-6

	No Action

BCR

Net Benefits ($)
	N/A

N/A
	N/A

N/A
	N/A

N/A
	N/A

N/A
	N/A

N/A
	N/A

N/A

	10 Foot Channel BCR

Net Benefits ($)
	0.15
-1,907,500
	0.18
-2,407,100
	0.28
-2,629,900
	0.23
-3,532,100
	0.20
-5,326,500
	0.51
-3,815,500

	11 Foot Channel BCR

Net Benefits ($)
	0.39
-1,475,900
	0.47
-1,693,100
	0.62
-1,613,300
	0.52
-2,649,800
	0.39
-5,319,100
	0.99
  -33,700

	12 Foot Channel BCR

Net Benefits ($)
	0.46
-1,495,300
	0.56
-1,621,900
	0.66
-1,807,100
	0.53
-3,266,900
	0.43
-6,097,600
	1.08
1,009,800


4.2.4. Summary of Benefits & Costs for 10, 11, and 12-foot Channel Depths for Entire MKARNS

A summary of the project costs for the entire MKARNS for the 10-foot, 11-foot, and 12-foot deep channel is included in Table 4-5.
	Table 4-5.  Summary of Incremental Costs Navigation Channel Deepening Components 
Reaches 1 through 6 (July 2004 $)

	Mouth of White River, AR to Catoosa, OK

(NM 0.0 to NM 444.8)
	  Depth of Channel

	
	10 foot
	11 foot
	12 foot

	Construction
	 
	 
	 

	02.03 Demolition
	1,473,430
	1,473,430
	1,473,430

	05.62  Locks - Pin Guide Walls
	3,327,625
	3,327,725
	3,327,725

	09.01.16 Dredging and Rock Removal
	12,622,458
	24,096,037
	30,736,208

	09.01.20 Dredged Material Disposal Areas
	18,762,850
	27,123,250
	31,650,950

	09.01.30 Dikes and Jetties
	21,964,037
	28,082,076
	38,859,990

	Subtotal
	$58,150,400
	$84,102,518
	$106,048,303

	
	
	
	

	01. Real Estate - Dredge Material Disposal Areas
	4,322,060
	4,322,060
	4,322,060

	06. Mitigation
	23,404,487
	23,662,587
	23,662,587

	
	
	
	

	Subtotal
	$27,726,547
	$27,984,647
	$27,984,647

	
	
	
	

	12. Investment by Ports (Non-Federal)
	246,557
	529,985
	961,163

	18. Cultural/Archeological Surveys
	882,840
	882,840
	882,840

	 
	 
	 
	 

	30. Planning Engineering and Design
	8,067,757
	9,424,856
	12,189,970

	31. Contract Administration
	4,931,540
	6,478,194
	8,549,387

	Total 
	$100,005,641
	$129,403,040
	$156,616,310

	 
	 
	 
	 

	Note:  Contingency included in the total above is
	15,569,069
	19,968,794
	24,424,178

	           Escalation included in the total above is
	4,144,935
	5,516,984
	6,688,986

	 
	 
	 
	 

	Operations and Maintenance (O&M) (Annual Cost)
	
	
	

	Dredging
	847,521
	1,274,851
	1,772,702

	Locks, Tow Haulage
	72,586
	144,956
	211,230

	Dikes and Jetties
	383,999
	383,999
	383,999

	Mitigation and Monitoring
	192,452
	192,452
	192,452

	Engineering and Design
	82,139
	113,589
	125,763

	Contract Administration
	89,497
	124,230
	137,590

	Total Annual O&M
	$1,668,193
	$2,234,076
	$2,823,735

	Note: Based on MCACES cost estimates prepared 18 July 2005.


A summary of the benefit-to-cost ratio analyses for the entire MKARNS for the 10-foot, 11-foot, and 12-foot deep channel is included in Table 4-6.  

	Table 4-6.  Summary of Net Incremental Benefits and Costs

Navigation Channel Deepening Components – Reaches 1 through 6

Average Annual Equivalent Values (July 2004 $)

	Mouth of White River, AR to Catoosa, OK

(NM 0.0 to NM 444.8)
	Depth of Channel

	
	NCD-10
	NCD-11
	NCD-12

	Period of Analysis (years)
	 50 
	50
	50

	Construction Period (years)
	4
	4
	4

	Interest Rate (percent)
	5.375%
	5.375%
	5.375%

	
	
	
	

	Project First Costs1,2
	95,614,100
	123,356,100
	148,966,200

	Interest During Construction
	10,517,000
	13,568,500
	16,385,400

	Associated Non-Federal Requirements:
	 
	 
	 

	Local Facilities
	246,600
	530,000
	961,200

	Local Facilities IDC
	27,100
	58,300
	105,700

	
	
	
	 

	Total Project Cost
	$106,404,800
	$137,512,900
	$166,418,500

	
	
	
	

	Annual Costs3:
	
	
	

	Interest
	5,719,300
	7,391,300
	8,945,000

	Amortization
	450,200
	581,800
	704,100

	Operations and Maintenance
	1,668,200
	2,234,100
	2,823,700

	Total Annual Costs
	$7,837,700
	$10,207,200
	$12,472,800

	
	
	
	

	Annual Benefits:
	
	
	

	Navigation Benefits
	$4,022,200
	$10,173,500
	$13,482,600

	
	 
	 
	 

	Benefit-to-Cost Ratio
	0.51
	0.99
	1.08

	Net Benefits
	($3,815,500)
	($33,700)
	$1,009,800

	

	1 From previous table: Project First Costs = “Total” – “Escalation” – “Investment by Ports”

2 Incremental Costs - costs in addition to those existing with 9' channel.

3Incremental Benefits - benefits in addition to those existing with 9' channel


Contingencies:  Table 4-7 summarizes the contingencies used in the cost estimates for each project features for initial construction.  The details on the rationale for each contingency are included in the table located at Tab I in Appendix C.
	Table 4-7
Contingencies on Initial Construction

	Feature
	Approx. % of Total Costs
	Contingency

%

	Demolition
	1%
	80%

	Dredging 
	19%
	15%

	Dredge Material Disposal  Area
	18%
	20%

	Dikes and Jetties
	30%
	25%

	Mitigation
	16%
	25%

	Real Estate – Dredge Disp. Areas
	2%
	20% for AR; 25% for OK

	Guidewalls - Pin Sheetpiling to Concrete Cap 
	1%
	25%

	Investments by Ports
	0.5%
	20%



	PED
	8%
	20%

	S&A
	6%
	20%


Although not initial construction costs, O&M costs for the 10, 11, and 12-foot channel depths are included in the cost estimates and are included in the benefit/cost ratio calculations.  The O&M costs without contingencies for the various channel depth are approximately $1,573,800 for a 10-foot depth; $2,139,300 for an 11-foot depth; and $2,729,100 for a 12-foot depth.  

Table 4-8 summarizes the contingencies used in the cost estimates for each project features for operation and maintenance.  The details on the rationale for each contingency are included in the table located at Tab I in Appendix C.

	Table 4-8
Contingencies on Operation & Maintenance

	Feature
	Approx. % of Total Costs
	Contingency

%

	Dredging
	71%
	25%

	Dikes & Jetties
	16%
	15%

	Tow Haulage Maintenance
	5%
	20%

	E&D
	4%
	15%

	S&A
	4%
	20%


Relocations:  There are no relocations in Oklahoma and one relocation in Arkansas at NM 61 in Reach 1.   This relocation consists of six abandoned 10-inch steel utility pipes.  
4.3. Navigation Channel Maintenance Features
Based upon the navigation channel maintenance feature summarized in Section 3.6.3.1.1, 3.6.3.1.2., and 3.6.3.1.3., three channel maintenance components for maintaining the 9-foot channel in Oklahoma were selected for detailed analysis.  The remaining capacity of existing disposal sites in Oklahoma has a relatively short remaining life, less than 10 years. 
The three dredging and disposal components are summarized below: 

· Use of Active Disposal Sites 

· Maintenance Dredge Material Disposal at Approved Sites in Original 1974 O&M Plan (No Action), and 

· Maintenance Dredge Material Disposal at New Disposal Sites.  

4.3.1. Use of Active Disposal Sites
Existing dredging and disposal to maintain a 9-foot navigation channel will continue at currently active disposal sites until they reach their holding capacity (less than 10 years). No new dredge material disposal sites would be developed.  Maintenance of the channel would use existing Corps lands and would most likely involve the use of environmental sensitive lands including bottom land hardwoods and wetland areas.   

4.3.2. Maintenance Dredge Disposal at Approved Sites in Original 1974 O&M Plan (No Action)
Existing dredging and disposal to maintain a 9-foot navigation channel will continue under this component.  After existing disposal sites reach their holding capacity, dredged material will be disposed of at new sites within areas approved in the original 1974 O&M Plan and EIS, regardless of habitat type.

4.3.3. Maintenance Dredge Disposal at New Disposal Sites
Existing dredging and disposal to maintain a 9-foot navigation channel will continue under this component.  After existing dredge disposal sites reach their holding capacity, dredged material will be disposed of in new designated disposal sites including in-stream disposal.  However, areas with high quality habitat such as forest, wetlands, and high quality grassland will be avoided.

4.4. Alternatives Development
The alternatives developed include combinations of the features and components discussed in earlier sections.  
4.4.1. River Flow Management Features 

Three river flow components were evaluated in detail from the river flow management feature.  The Operations Only component was clearly the most favorable component among the flow management features.  This component achieved the purpose with a positive cost benefit ratio and minimal adverse environmental impacts.  Therefore, this is the only component of the river flow management features that was carried forward as part of the alternatives analyses.  

4.4.2. Channel Deepening Features 

Several channel deepening components were evaluated in detail from the channel deepening feature.  These components included increased channel depths (10, 11, and 12-feet) within six river segments along the entire MKARNS.  The following summarizes the findings:

· Economic benefits of deepening the navigation channel are achieved primarily by deepening the entire system and not portions of the system.  Approximately two thirds of the benefits are realized in the upper most reach, Reach 6.  Incremental deepening of the navigation channel on only lower portions of the MKARNS is not economically justified.

· Deepening the navigation channel to 10 or 11 feet is not economically justified as these cost benefit ratios are 0.51 and 0.99, or below 1.0.

· Deepening the navigation channel to 11 feet, although not economically justified, is so close to being economically justified and within the margin of error for feasibility analyses that this component is carried forward in the alternatives analyses.

· Deepening the navigation channel to 12 feet achieves the purpose, is economically justified with a positive cost benefit ratio, and there are no significant adverse impacts associated with this component.  Consequently, this component is carried forward in the alternatives analyses. 

4.4.3. Navigation Channel Maintenance Features
Two navigation channel maintenance components were evaluated in detail.  The maintenance dredged material disposal in new disposal sites component was clearly the most favorable component among the maintenance dredging and disposal features.  This component achieved the purpose with fewer adverse environmental impacts compared to the other component evaluated.  Financially the two components were similar.  Therefore, this is the only component of the maintenance dredging and disposal features that was carried forward as a part of the alternatives analyses.  

4.4.4. Summary of Alternatives Evaluated

Table 4-9 summarizes the components used in the five alternatives selected for detailed evaluation. 
	Table 4-9. Summary of the Alternatives

	
	Navigation Channel Maintenance*
	Flow Management Operations Only
	Navigation Channel Deepening

11 Ft.
	Navigation Channel Deepening

12 Ft.

	Alternative A
No Action (Dredge disposal sites approved in 1974)
	X
	
	
	

	Alternative B

Maintenance Only (New dredge disposal sites including in-stream disposal)
	X
	
	
	

	Alternative C

Maintenance & 

Ops Only Flow Management
	X
	X
	
	

	Alternative D

Maintenance & 

Ops Only Flow Management & 

11 Foot Navigation Channel
	X
	X
	X
	

	Alternative E

Maintenance &

Ops Only Flow Management & 

12 Foot Navigation Channel
	X
	X
	
	X

	* Navigation channel maintenance activities would occur in the same manner under Alternatives B, C, D, and E.  The Navigation channel depth to be maintained would be 9 feet for Alternatives A, B and C, 11 feet for Alternative D, and 12 feet for Alternative E.  
Source:  USACE 2005


4.4.4.1. Alternative A – No Action (Dredge disposal sites approved in 1974)

Alternative A consists of maintaining the existing 9-foot navigation channel throughout the period of analysis using dredging techniques and disposal areas described in the 1974 O&M plan for which an EIS was prepared and a ROD signed.  No changes in existing river or reservoir operations would be made.  The existing flow management plan would remain unchanged, the existing channel depth would remain unchanged, and the existing maintenance dredging and disposal activities would remain unchanged.

The following characterizes what would occur for each study feature/component under the No Action Alternative:

River Flow Management:  The existing river flow management plan with a taper of 40,000 cfs to 20,000 cfs, a 75,000 cfs flow bench at Van Buren, and 150,000 cfs releases at Van Buren would stay the same.  

Channel Depth: The current 9-foot channel depth would stay the same along the entire MKARNS.  No sections of the navigation system would be deepened through dredging and new river training structures would not be constructed.

Navigation Channel Maintenance: Existing dredging and disposal to maintain the 9-foot navigation channel would continue.  Dredge material would continue to be disposed of in active disposal sites identified and approved in the 1974 EIS until they reach their holding capacity.  The remaining capacity of active disposal sites in Oklahoma has a relatively short remaining life of less than 10 years. Once these disposal sites have reached their capacity, inactive sites approved in the 1974 EIS would be utilized.  These inactive disposal sites have not been utilized since construction of the system and contain mature riparian habitat. Utilizing these sites may require transporting the dredge material further distances, additional mitigation for loss of mature habitat and increase O&M costs to rework the sites for use.   Only existing disposal sites identified and approved in the 1974 EIS would be used and no new dredged material disposal sites would be developed.

Under Alternative A, the remaining storage capacity (in years) for in-stream disposal sites (dike fields) in Arkansas was estimated for Pools 12, 10, 9, 8, 7, 5, 4, 3, 2 and was determined to be 34 years, 64 years, 66 years, 43 years, 40 years, 58 years, 27 years, 53 years, and 47 years, respectively.  There are no dike field disposal sites required in Pool 6. 
4.4.4.2. Alternative B – Maintenance Dredging and Disposal Only
Alternative B includes consideration of all the measures included in Alternative A, except unused upland dredge material disposal sites, approved in the 1974 O&M plan, would not be utilized and the need to mitigate adverse effects to these now valuable sites would be avoided.  Under Alternative B all future disposal in Oklahoma would be in-river, in currently used terrestrial sites, or in newly identified terrestrial sites of low habitat value.  Future disposal in Arkansas would continue to be instream except on the White River Entrance Channel where terrestrial sites are, and would continue to be utilized.  The existing river flow management plan would remain unchanged and the existing channel depth would remain unchanged.  
The following characterizes what would occur for each study feature/component under Alternative B.
River Flow Management:  No change from the current flow management plan.
Channel Depth: No change from the current 9-foot deep channel.
Navigation Channel Maintenance:  Existing dredging and disposal to maintain the navigation channel would continue under this alternative.  After currently utilized dredged material disposal sites reach their holding capacity, dredged material would be disposed of in new disposal sites designated in the 2003 long term DMDP in Oklahoma.  Under this alternative, areas with high quality habitat such as forest, wetlands, and high quality grassland would be avoided wherever possible.  

Under Alternative B, the remaining storage capacity (in years) for in-stream disposal sites (dike fields) in Arkansas was estimated for Pools 12, 10, 9, 8, 7, 5, 4, 3, 2 and was determined to be 34 years, 64 years, 66 years, 43 years, 40 years, 58 years, 27 years, 53 years, and 47 years, respectively.  There are no dike field disposal sites required in Pool 6. 
Navigation channel maintenance would include the construction of:

· 26 new dredge material disposal sites ,

· 2 new and 50 modified river training structures, and
· 2 new and 4 modified revetments.
4.4.4.3. Alternative C – Maintenance Dredging and Disposal and Operations Only River Flow Management
Alternative C consists of adding new dredged material disposal sites in Oklahoma to supplement disposal site capacity, which is expected to reach capacity at some locations along the MKARNS and replacing the existing flow management plan with the Operations Only flow management plan.  The existing depth of the navigation channel would remain the same.  The following characterizes what would occur for each study feature/component under Alternative C:

River Flow Management:  The Operations Only Alternative is the existing plan with a modified 60,000 cfs bench in place of the 75,000 cfs bench when system storage is between 3% and 10% in the spring and 9% and 18% the rest of the year.  

Channel Depth:  No change from the current 9-foot deep channel.
Navigation Channel Maintenance: Existing dredging and disposal to maintain the channel would continue under this alternative.  After currently utilized dredged material disposal sites reach their holding capacity, dredged material would be disposed of in new disposal sites designated in the 2003 long term DMDP in Oklahoma.  Under this alternative, areas with high quality habitat such as forest, wetlands, and high quality grassland would be avoided wherever possible.  

Under Alternative C, the remaining storage capacity (in years) for in-stream disposal sites (dike fields) in Arkansas was estimated for Pools 12, 10, 9, 8, 7, 5, 4, 3, 2 and was determined to be 34 years, 64 years, 66 years, 43 years, 40 years, 58 years, 27 years, 53 years, and 47 years, respectively.  There are no dike field disposal sites required in Pool 6. 
Navigation channel maintenance would include the construction of:

· 26 new dredge material disposal sites ,

· 2 new and 50 modified river training structures, and
· 2 new and 4 modified revetments. 
4.4.4.4. Alternative D - Maintenance Dredging and Disposal, Operations Only River Flow Management, and 11-foot channel depth

Alternative D consists of 1) adding new dredged material disposal sites in Oklahoma to supplement disposal site capacity which is expected to reach capacity at some locations along the MKARNS, 2) replacing the existing flow management plan with the Operations Only flow management plan, and 3) increasing the depth of the navigation channel throughout the MKARNS from 9 feet to 11 feet.  

The following characterizes what would occur for each study feature/component under Alternative D:
River Flow Management:  The Operations Only alternative is the existing plan with a modified 60,000 cfs bench in place of the 75,000 cfs bench when system storage is between 3% and 10% in the spring and 9% and 18% the rest of the year.  

Channel Depth: The current 9-foot navigation channel would be deepened to an 11-foot navigation channel throughout the entire length of the MKARNS. 

Navigation Channel Maintenance:  Existing dredging and disposal to maintain the navigation channel would continue under this alternative.  After currently utilized dredged material disposal sites reach their holding capacity, dredged material would be disposed of in new disposal sites designated in the 2003 long term DMDP for Oklahoma.  Under this alternative, areas with high quality habitat such as forest, wetlands, and high quality grassland would be avoided wherever possible.  
Under Alternative D, the remaining storage capacity (in years) for in-stream disposal sites (dike fields) in Arkansas was estimated for Pools 12, 10, 9, 8, 7, 5, 4, 3, and 2 to be 27 years, 54 years, 56 years, 41 years, 37 years, 44 years, 24 years, 46 years, and 44 years, respectively.
Navigation channel maintenance would include the construction of:

· 67 new dredge material disposal sites,

· 89 new and 87 modified river training structures, and
· 1 new and 16 modified revetments 
4.4.4.5. Alternative E - Maintenance Dredging and Disposal, Operations Only River Flow Management, and 12-foot channel depth
Alternative E consists of 1) adding new dredged material disposal sites in Oklahoma to supplement disposal site capacity which is expected to reach capacity at some locations along the MKARNS, 2) replacing the existing flow management plan with the Operations Only flow management plan, and 3) increasing the depth of the navigation channel throughout the MKARNS from 9 feet to 12 feet.  

The following characterizes what would occur for each study feature/component under Alternative E:

River Flow Management: The Operations Only alternative is defined as the existing plan with a modified 60,000 cfs bench in place of the 75,000 cfs bench when system storage is between 3% and 10% in the spring and 9% and 18% the rest of the year.  

Channel Depth:  The current 9-foot navigation channel would be deepened to a 12-foot navigation channel throughout the entire length of the MKARNS. 
Navigation Channel Maintenance: Existing dredging and disposal to maintain the navigation channel would continue under this alternative.  After currently utilized dredged material disposal sites reach their holding capacity, dredged material would be disposed of in new disposal sites designated in the 2003 long term DMDP.  Under this alternative, areas with high quality habitat such as forest, wetlands, and high quality grassland would be avoided wherever possible.   
Under Alternative E, the remaining storage capacity (in years) for in-stream disposal sites (dike fields) in Arkansas was estimated for Pools 12, 10, 9, 8, 7, 5, 4, 3, and 2 to be 21 years, 39 years, 42 years, 36 years, 32 years, 36 years, 21 years, 38 years, and 40 years, respectively.
Navigation channel maintenance would include the construction of:

· 67  new dredge material disposal sites,

· 89 new and 87 modified river training structures, and

· 1 new and 16 modified revetments 
4.5. Summary of Decisions To Be Made

The final analysis of the five alternatives will require a decision to be made as to which alternative will be implemented and will result in the recommended plan.  The decision regarding which alternative to implement will result in the final Record of Decision (ROD) for this study.  A summary of the five alternatives are listed below.
· Alternative A - No Action

· Alternative B – Navigation Channel Maintenance Only

· Alternative C - Navigation Channel Maintenance and Operations Only Flow Management

· Alternative D - Navigation Channel Maintenance, Operations Only Flow Management, and 11 Foot Navigation Channel

· Alternative E - Navigation Channel Maintenance, Operations Only Flow Management, and 12 Foot Navigation Channel
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