
AT TA C H M E N T S



Attachment 1: Letters of Support



































Attachment 2: Memorandum of Understanding











Attachment 3: Proposed Project Schedule
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Attachment 4: Preliminary Project Budget



Pr e l i m i n a ry Pr o j e c t Bu d g e t
Breakwaters (10,000 linear feet)
descriPtion Volume unit unit Price suB-total

Riprap 182,000 tons $42 $7,644,000 
Bedding 12,000 tons $42.00 $504,000 
Geotextile 31000 sq yds $3.50 $108,500
Survey 1 LS $150,000 $150,000 
Care of Water 1 LS $175,000 $175,000 
Outreach $2716.67

Sub-total = $8,584,216 .67

mob and Demob (5% of contract Price) = $429,075

total = $9,013,291.67

Development of 444 Acres of Beneficial Use
descriPtion Volume unit unit Price suB-total

Riprap 300,000 ton $35 $10,500,000 
Bedding 16,000 ton $39 $624,000 
Geotextile Fabric 60,000 sq yds $3.50 $210,000 
Levees / Ditches 1 ls $2,650,000 $2,650,000 
Survey 1 ls $350,000 $350,000 
Dredging / Excavation 100,000 cu yds $6 $600,000 
Care of Water 1 ls $375,000 $375,000 
Outreach $2716.67

Sub-total = $15,311,716.67
mob and Demob (5% of contract Price) = $765,450

total = $16,077,166.67

Construction of 9 Cells
descriPtion Volume unit unit Price suB-total

Riprap 400,000 ton $38 $15,200,000 
Bedding 25,000 ton $39 $975,000 
Geotextile Fabric 60,000 sq yds $3.50 $210,000 
Cellular Concrete / Other 1 ls $2,500,000 $2,500,000 
Survey 1 ls $500,000 $500,000 
Dredging / Excavation 100,000 cu yds $6 $600,000 
Care of Water 1 ls $500,000 $500,000 
Outreach $2716.67

Sub-total = $20,487,716.66

mob and Demob (4.5% of contract Price) = $921,825 

total = $21,409,541.66

PROJect tOtAL $46,500,000.00 
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GIWW Marine Highway and ANWR: A Beneficial Partnership            Benefit-Cost Analysis

1.0 QUAntItAtIVe BeneFIt – cOSt AnALYSIS

1.1 IntRODUctIOn
A Benefit-Cost Analysis (BCA) was conducted for the Gulf Intracoastal Waterway (GIWW) and 

Aransas National Wildlife Refuge (ANWR) project which provides a monetized and discounting of 

project costs and benefits over a 20-year project life in a common unit of measurement in present day 

dollars.  This BCA attempts to be comprehensive and objective in identifying and quantifying project 

benefits and costs, and to follow closely the guidelines for BCA as delineated by the U.S. DOT in the 

Federal Register Notice of Funding Availability (NOFA).  The benefits that have been estimated for this 

project have been categorized by the long-term outcomes specified in the Selection Criteria section of the 

NOFA.  A conservative approach has been taken in all cases where judgment was used in estimating the 

extent of benefits.  In addition, an effort has been made to present the BCA in as transparent a fashion as 

possible.

2.0 PROJect mAtRIX
For the purpose of the quantitative BCA, the cost of diversion of freight traffic from the current 

GIWW to other modes (ocean and over-land modes) will contribute most directly to the quantifiable 

project benefits.  However, TxDOT does not rely on this benefit alone in order to make the project 

economically viable.  Other elements of the overall project offer benefits that are less directly 

quantifiable.  These include improvements to the environmental health of the GIWW through the ANWR 

with the creation of additional habitat for endangered species such as the Whooping Crane (Grus 

Americana) as well as many other bird, plant and marine species that will benefit from the development in 

beneficial use areas and the construction of rock breakwater.

The analysis is summarized in the Project Matrix (Table 1).  The baseline is based on the current 

status of the GIWW as well as the capabilities for the GIWW to be properly maintained over the next 20 

years without construction of the project components.  Alternatives to the construction of these 

components involve an extensive delay to comply with environmental compliance to existing plans 

including the Dredged Material Management Plan for the GIWW in the ANWR (USACE 1998) and the 

U.S. Fish and Wildlife Service’s Biological Opinion.  
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GIWW Marine Highway and ANWR: A Beneficial Partnership            Benefit-Cost Analysis

table 1:  PROJect mAtRIX
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GIWW Marine Highway and ANWR: A Beneficial Partnership            Benefit-Cost Analysis

Analysis indicates the GIWW could be inoperable for inland barges as early as 2033 without this 

project.

The total development cost of the project, as detailed in the application, is estimated at 

$46,500.000. A TIGER V grant of $43,500,000 is sought.  For the BCA analysis, the full project cost is 

used in computing the BC ratio, as specified in the Federal Register guidance.  No additional operations 

and Maintenance costs have been added to the project development cost.

The project schedule anticipates the completion of the project in the third quarter of 2015.  The 

project will allow the normal maintenance of the GIWW in the reach to continue up to and through its 

construction by diverting dredged material into other nearby placement areas.  Therefore benefits are 

assumed to accrue beginning in 2014.

Tables 2 and 3 summarize the results of the BCA for a 7 percent and 3 percent discount rate, 

respectively, while the following sections describe the methodology, and the basis of assumptions 

including references to sources for the development of the BCA.  In addition to the description and tables 

that are included in the following sections, the complete Excel Workbook that incorporates the 

calculations for the BCA is provided in Table 6.

3.0 ASSUmPtIOnS AnD methODOLOGY

3.1 VOLUme AnD GROWth PROJectIOnS

3.1.1. Oil, Gas and Petroleum Liquids:
The GIWW runs form the southern tip of Brownsville, Texas, to Carabella, Florida.  The Texas 

portion of the canal spans some 423 navigable miles of the Texas coastline.  It connects to the GIWW in 

Louisiana and provides a highway to ports along the GIWW throughout the Gulf of Mexico.  In 2010, the 

GIWW was the Nation’s third busiest inland waterway moving more than 116.2 million tons of cargo.  

Texas handled 63 percent of this traffic.  The Houston to Corpus Christi segment of the GIWW, which is 

directly impacted by this project, handles 26.3 million per year (USACE 2013).

Since 2009, well production of oil, gas and petroleum liquids in the Eagle Ford Shale formation 

have surged to previously unseen levels.  The shale formation has the potential to become the most active 

oil and natural gas field in North America with approximately 235 active drilling rigs.
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GIWW Marine Highway and ANWR: A Beneficial Partnership            Benefit-Cost Analysis

table 2:  Benefit cost with nPV 7% Discount Rate

Long Term Outcomes Total Net Benefit

 Pavement $12,124,957.69
 Dredging $4,237,605.70

Subtotal Quantified Benefits State of Good Repair $16,362,563.39

 Oil Import Costs – Truck
 Freight Savings $432,309,786.55

Subtotal Quantified Benefits Economic Competitiveness $432,309,786.55

 Congestion $2,100,386.37
 Noise $190,944.22

Subtotal Quantified Benefits Livability $2,291,330.59

 Pollution – Truck
 SCC – Truck

Subtotal Quantified Benefits Environmental Sustainability 0

 Crash – Truck $859,248.97
Subtotal Quantified Benefits Safety $859,248.97

total Quantified Benefits $451,822,929.49
GIWW Project cost 46,500,000
Discount Rate 7%
Benefit cost Ratio 9.7

State of Good Repair

economic competitiveness

Livability

environmental Sustainability

Safety

Note: The original Excel spreadsheet for Table 2 is included in the BCA Workbook
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table 3:  Benefit cost with nPV 3% Discount Rate

Currently, more than 20 operators are working in 21 active fields located primarily in rural areas 

of Texas.  A recent study the Texas Railroad Commission’s Eagle Ford Task Force found that one key 

challenge for the continued prosperity of the region is addressing the impact of increased truck traffic on 

secondary roadways.

3.2 FReIGht DIVeRSIOn AVOIDeD
According to USACE (2013), the GIWW Galveston to Corpus Christi freight volumes in 2011 

was equal to 25.5 million tons (Table 4).  The cargo tonnage was primarily liquid in nature (Table 5).

Additional cargo detail can be found in Table 7.

Long Term Outcomes Total Net Benefit

 Pavement $18,919,583.10
 Dredging $5,950,989.94

Subtotal Quantified Benefits State of Good Repair $24,870,573.05

 Oil Import Costs – Truck
 Freight Savings $666,567,514.69

Subtotal Quantified Benefits Economic Competitiveness $666,567,514.69

 Congestion $3,277,408.10
 Noise $297,946.19

Subtotal Quantified Benefits Livability $3,575,354.29

 Pollution – Truck
 SCC – Truck

Subtotal Quantified Benefits Environmental Sustainability 0

 Crash – Truck $1,340,757.86
Subtotal Quantified Benefits Safety $1,340,757.86

total Quantified Benefits $696,354,199.89
GIWW Project cost 46,500,000
Discount Rate 3%
Benefit cost Ratio 15.0

State of Good Repair

economic competitiveness

Livability

environmental Sustainability

Safety

Note: The original Excel spreadsheet for Table 3 is included in the BCA Workbook
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table 4:  GIWW Galveston to corpus christi volume summary

Direction Volumes 1,000 tons (2011)

Inbound Receiving 442

Outbound Shipping 1,057

thru 24,064

Local 0

total 25,563

table 5: GIWW – Galveston to corpus christi commodity Summary

commodity name Volumes 1000 tons (2011)

crude Petroleum 3,038

Other hydrocarbon 2,490

Residual Fuel 2,378

naphtha & Solvents 2,075

Distillate Fuel 1,938

Gasoline 1,550

Benzene & toluene 1,306

Sand & Gravel 1,219

Alcohols 1,119

nitrogen Func. 1,078

Other 7,372

The length of the Galveston to Corpus Christi segment of the waterway is equal to 2000 miles 

and if the waterway becomes inaccessible by inland barges due to failure to maintenance, the alternate 

modes of transport should be sought.  The rail, truck and ocean distance of Houston to Corpus Christi 

(which are considered as alternate mode) are equal to 229  miles, 222 miles and 245 nautical miles 

respectively (USRail 2013; PC*Miler 2013; and Veson Nautical, 2013 respectively).

Note: The original Excel spreadsheet for Table 4 is included in the BCA Workbook

Note: The original Excel spreadsheet for Table 5 is included in the BCA Workbook
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The following diversion scenario is assumed to take place in “no-project case”:

• The waterway volume growth rate is assumed at 1 percent annually (USACE 

1995);

• The channel depth will reduce from its current 9 feet to 6 feet in 2033;

• Once the channel reaches the depth of 6 feet, no traffic can go through it;

• between now and 2033, inland barges will continue using the channel but they 

will operate lighter than their design weight;

• Operating under lighter than designed conditions will increase the transportation 

cost of the inland barge and make it less desirable compared to the ocean going 

barge;

• This increase in the transportation cost will lead to the loss of market share for 

inland barges;

• It is assumed that by 2018 inland barges will lose 50 percent of their market to 

alternate modes of transportation (in 2018 transportation costs of inland barge 

and ocean going barge are almost equal);

• Diversion to other modes are broken down as 80 percent to ocean barge, 15

percent to rail, and 5 percent to truck;

• Inland barge will continue to lose its market through 2033 when it hits 0.

3.3 BeneFIt BASeD On AVOIDAnce In the FReIGht DIVeRSIOn:
Aside from the higher distances, other modes have higher per ton transportation cost between 

Houston and Corpus Christi.  Based on USACE publication (USACE 2004) on operating costs of shallow 

draft vessels, TxDOT has estimated the per ton transportation cost of the tone freight between Houston 

and Corpus Christi using the inland barge to be equal to 4.67 $/ton.  The average load consists of 3,759 

ton of liquid cargo.  The per ton transportation costs of alternates modes are estimated as:

• Inland Barge Cost: 7.01 $/ton at 2506 tons per barge (shallow draft restrictions)

• Ocean Barge: 5.24 $/ton

• Rail: 11.85 $/ton (USRail 2013)

• Truck Cost: 16.50 $/ton (PC*Miler 2013)

• Truck Avoidance Cost: 1.78 $/ton
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These diversions will increase the average per ton transportation cost of 4.67 $/ton in 2013 to 

6.89 $/ton in 2033.  This increase in transportation cost coupled with increases in volumes will impose an 

additional transportation cost of $14.4 million to the society in 2015 and will continue to increase to $31.8 

million in 2033.

3.4 BeneFItS BASeD On the ReDUctIOn In DReDGInG cOStS
In addition to cost savings resulted from the avoidance in freight diversion, based on Tout’s

estimations the project will avoid the increase of the dredging cost from its current estimated $400,000 

per year (in the project area) to $800,000.  This is based on approximately 1000,000 cubic yards of 

dredged material shoaling annually in the GIWW reach slated for breakwater, cell construction within 

placement areas and beneficial use area development in compliance with the 50-year DMMP.  With 

beneficial use placement, the cost of placement is approximately $6 per cubic yard, not including the 

costs of the levees, breakwaters, etc. constructed as part of this project.  Without this project, the dredged 

material would have to be placed in new upland confined placement areas, land for which has not been 

acquired, with additional pumping distance.  This is estimated to increase the dredging costs along, not 

including cost of land, levees, etc. to approximately $8 per cubic yard.

3.5 BeneFItS BASeD On ADDItIOnAL VehIcLe mILeS tRAVeLeD In the 
WIthOUt PROJect cASe

3.5.1. Vmt Savings
An estimate is made of the additional truck VMT that would result from the without-project 

condition.  For the 5 percent of cargo diverted to trucks in the “without project” scenario, there are an 

additional 330 truck-miles traveled for each 20 tons diverted (based on 40 tons loaded trip plus return 

trip).  Based on the truck-miles saved, and considering return trips, annual truck VMT savings in the first 

year of operations is approximately 6,650 VMT in 2014 increasing to 1.12 million VMT in 2033.

3.5.2. monetizing Additional truck Vmt reduction
In addition, the truck VMT reductions resulting from the with-project condition are valued based 

on the Federal Highway Cost Responsibility tables (FHWA, 2000).  The values used are an average of 

those for 80 kip 5 axle vehicles on rural highways.  The per-mile values are applied to pavement wear, 

congestion, crash avoidance, and noise.  (Although air pollution costs may add benefits they were not 

considered in present analysis.)  The costs per miles in this study are presented in year 2000 dollars, 

therefore, for this BCA have been escalated using the Bureau of Labor Statistics CPI calculator 

(http://www.bls.gov/data/inflation_calculator.htm) to represent costs in 2013 dollars.  The values used for 

each category are: 
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• Pavement (0.127 cents/mile) – represent the contribution of a mile of travel to pavement 

deterioration and the costs of repairing the damage.

• Congestion (0.022 cents/mile) – reflect the value of added travel time due to additional 

increments of traffic.

• Crash (0.009 cents/mile) – include medical costs, property damage, lost productivity, 

pain and suffering and other costs associated with highway crashes. 

• Noise (0.002 cents/mile) – reflect changes in the value of adjacent properties caused by 

motor vehicle noise.

These values are applied to the VMT estimated as described earlier to estimate annual savings in 

each of these categories.

4.0 BeneFIt-cOSt AnALYSIS
The final BCA is as follows:

TOTAL BENEFITS: $ 696,354,200

TOTAL PROJECT COST: $   46,500,000

COST BENEFIT: 15.0%
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table 6:  20-Year Benefit cost Analysis

Note: The original Excel spreadsheet for Table 6 is included in the BCA Workbook
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table 7:  commodity transportation on the GIWW

Note: The original Excel spreadsheet for Table 7 is included in the BCA Workbook
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Environmental Information Document

Environmental Information 

One of the more compelling aspects of this project is its profound effect on regional 

environmental sustainability. Construction of the proposed project facilitates movement of barge 

commerce along the GIWW while enhancing the environmental health of the Gulf Intracoastal 

Waterway (GIWW) and the Aransas National Wildlife Refuge (ANWR).

National Environmental Policy Act (NEPA)

The proposed project has obtained clearance under NEPA as part of an assessment of 

methodologies to reduce impacts to and protect critical whooping crane habitat through a Record 

of Decision in 1995, which is supported by The Gulf Intracoastal Waterway – Aransas National 

Wildlife Refuge, Texas Feasibility Report and Final Environmental Impact Statement, also from

1995. Contained within and forming a key component of the Final Environmental Impact 

Statement (FEIS) was the development of beneficial use areas within ANWR. These beneficial 

use areas will be created and implemented as part of the 50-year Dredged Material Management 

Plan (DMMP), developed by the U.S. Army Corps of Engineers (USACE) to guide ongoing 

activities within this stretch of the GIWW. The action is a vital component of the effort to reduce 

habitat loss within ANWR as a result of erosion occurring within the GIWW. Without the 

proposed effort, whooping crane habitat will continue to be impacted by erosion and will suffer 

degradation and loss of this valuable natural resource. Approximately 2,078 acres of whooping 

crane (Grus Americana) habitat has been lost since the construction of the GIWW in 1940. The 

proposed activity as defined in the Feasibility Study and FEIS will create 1,614 acres of this 

habitat and will be a vital component in the protection and preservation of this habitat. This 

project is in support of these ongoing commitments and therefore is in compliance with NEPA. 

Endangered Species Act (Biological Opinion)

Compliance with the Endangered Species Act is documented in the Biological Opinion (BO) 

issued by the U.S. Fish and Wildlife Service dated October 12, 1995. The BO states that the 

construction and maintenance of the existing and proposed erosion and spill control structures 

will ensure the continued presence of the GIWW within the critical habitat of the whooping 

crane and does not indirectly cause the habitat’s destruction or adverse modification.
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Numerous other species will benefit from the establishment of these beneficial use areas 

including such wading birds as the great blue heron (Ardea Herodias), great egret (A. alba), 

snowy egret (Egretta thula), little blue heron (E. caerulea) and many others of the more than 390 

species known to occur in the ANWR.

Dredge Material Management Plan

The DMMP is a 50-year plan to develop beneficial use areas within the ANWR. The goals 

included creation of marsh similar to nearby natural marshes, including both high and low marsh, 

without adversely affecting the critical habitat and while minimizing impacts to other natural 

habitats and navigation. The objectives are to create whooping crane habitat, stabilization and 

accommodation of dredged material, support vegetation communities similar to those of nearby 

marshes, protect and preserve contiguous habitat, avoid creation or increase in navigation 

problems or changes in dredging volume or frequency, and develop habitat for fisheries support.

The amount of habitat originally planned to be created was approximately 1,614 acres. 

Approximately 23 percent, or 370 acres, of this habitat has been created to date. This project will

create an additional 444 acres of habitat, or more than double the habitat created to date, and 

would provide a substantive amount of habitat for the endangered whooping crane, in addition to 

helping fulfill all of the other stated objectives of the DMMP. 

Section 404/10

The proposed project will require authorization under the Clean Water Act and/or Section 10 

under the Rivers and Harbors Act. The proposed creation of beneficial use areas within currently 

planned footprints will be a continuation of ongoing activities of the USACE in the ANWR and 

has been determined by the USACE–Galveston District, to be consistent with the public interest 

for purposes of executing their navigation mission. While construction of a project by the local 

sponsor, rather than by the USACE, does require issuance of a permit, USACE guidance 

provides for the issuance of that permit on the basis of information previously developed by the 

USACE for its own compliance. The Galveston District has pledged their support for the 

proposed project in a letter from the District Commander, Colonel Christopher Sallese 

(Attachment 1 to the application). 
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