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EXECUTIVE SUMMARY

This study examines the most likely and worst case spills of commodities transported in
barge tows on the Gulf Intracoastal Waterway (GIWW) and potential effects on the rare and
endangered whooping crane and its habitat. Other navigation-related habitat preservation matters
are also considered, including bank erosion and structural and nonstructural contingency pians for
protecting the Aransas National Wildlife Refuge (ANWR).

Over 82 percent of the commodities now being shipped by barge on the 31-mile portion
of the GIWW in the vicinity of the ANWR are materials that if spilled in large amounts can
endanger whooping cranes or their habitat. However, the physical and chemical properties of
most of these commodities, the manner in which these commodities are transported (in barges),
and the natural and man-made hydrographic features (such as channel width and depth in the
locale) preclude the spilling of sufficient amounts of these materials to constitute a serious threat.
The materials shipped that present the greatest threat to whooping cranes and habitat are floatable
oils such as crude petroleum, residual (#6) oil, and lubricating oils, which constitute about 16.8
percent of all commodities shipped.

Spills of less than ten barrels of troublesome petroleum-based oils occur occasionally on
the GTWW, but these fugitive spills have not as yet done any serious damage. It is larger volume
spills that could do significant damage at the ANWR. Since this area is isolated from industrial
and commercial activities, the only foreseeable reason for a large spill would be a collision in the
GIWW between a loaded barge and another large vessel such as a barge or towboat.

Historical data indicate that a barge collision is unlikely to occur in the study area.
Dimensions and other physical restraints, including barge design, indicate a worst case in which
up to 1,500 barrels of troublesome floatable oils could be spiiled in the uniikely event of a
collision involving an oil barge.

The probability of chemical or oil spiils from a navigation accident involving vessels
traversing the 50-mile reach of the GIWW that crosses the critical habitat of the whooping crane
was evaluated by using an approach similar to that used by the Minerals Management Service
(MMS) to estimate the likelihood of oil spills in association with the production and
transportation of oil on the U.S. Outer Continental Shelf. Spills resulting from docking or
loading accidents were excluded from consideration because no such facilities are located in the

study area. Spill data were obtained from the Texas Waterway Commission, Coast Guard,



ANWR, and the MMS. Detailed traffic data for 1989 (the most recent available) listing
tonnages,:origins, and destinations for commodities shipped through the smdy reach were
obtained from the Waterborme Commerce Statistics Center (WCSC), New Orleans. The data
were used to determine the most likely spill commodity (Gasoline, WCSC commodity code
2819), which was defined as the commodity with the highest level of ton-hours of shipments
through the study area. The traffic data were also used in combination with information obtained
from interviews with biologists from the ANWR and representatives from companies shipping
hazardous materials through the study reach to determine the worst case spill of the most
dangerous commodity (or combination of commodities) to the whooping crane and the whooping
crane habitat.

The worst case spill scenario developed from this information is a collision between two
barge tows resulting in a spill of significant quantities of crude oil, residual fuel oil, or
lubricating oils. A spill of as little as 10 barrels or more of these floatable, persistent oils at a
critical location on the GIWW in the study reach under adverse wind and tide conditions could
damage habitat or injure birdlife and is considered "significant" for the purposes of this analysis.
A spill of 100 barrels or more of other toxic but volatile (rapidly evaporating) polluting
substances capable of causing damage to birds or habitat is also considered "significant”. A spiil
of only a small portion of the contents of a single compartment of a tank barge (with capacity of
up to 3,000 barrels or 126,000 gallons) typically exceeds 100 barrelis.

‘The approach to evaluate the likelihood of spills uses a spill rate constant (A), based on
historical spill data, expressed in terms of the number of spills per billion ton-hours of
commodities transported through the area from which the spill data were obtained. The
probability of one or more significant spills in the entire Texas inland waterway system was
considered because no significant spills were found to have occurred in the study reach in spill
database queries for the period of 1986 to 1990 in the TWC, Coast Guard, or MMS databases.
This probability was estimated by using the two significant spills identified (which occurred at
Freeport and Port Arthur) and the five-year traffic volume for the entire Texas inland waterway
system in a Poisson process and adjusting the resulting probability to the study area exposure.
The five-year traffic volume of approximately 44.74573 billion ton-miles (or 8.94915 billion ton-
hours) for the Texas inland waterway system was obtained from the traffic records available from
the WCSC.
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The estimated probability of the most likely spill (one or more significant spills over an
exposure to Gasoline of 26,227,210 ton-hours in the study reach in 1989 as determined from
WCSC data) is 0.00217, or 0.217 percent. Expressed as an odds ratio, this probability of the
most likely spill is equivalent to a 1 in 461 chance of one or more most likely spills over an
exposure to Gasoline of 26,227,210 ton-hours per year in the study reach.

The mean spill occurrence estimate ("spiil frequency”) for the most likely spill is obtained
by muitiplying A, the spili rate constant, by the projected ton-hours {#) of Gasoline for the study
reach. The mean most likely spill occurrence is therefore estimated as:

mean most likely spill occurrence = A * ¢ = (0.22348 * 0.03242

= 0.00724 spills per billion ton-hours
or 1 spill per 138.03549 billion ton-hours of commodities transported through the study reach.
Assuming traffic volume per year through the study reach remained at 1989 levels (128,393,996
ton-hours per year), the mean most likely spill occurrence rate for the study reach is 1 spill per
1,075 years.

The probability of the worst case spill was defined for this analysis as the probability of a
collision between two tows that results in a significant spill of crude petroleum (WCSC
commodity code 1311), residual fuel oil (WCSC commodity code 2915), or lubricating oils
(WCSC commodity code 2916} from one or more tank compartments of barges in either or both
tows. The total exposure to worst case commodities traversing the study area in 1989 was
20,764,677 ton-hours or (0.02076 billion ton-hours, as determined from WCSC data. The
probability of the worst case spill is estimated at 0.0000013344, or 0.00013344 percent, over an
exposure in the study area to crude petroleum, residual fue! oil, or lubricating oils of 12,112,728
ton-hours. The exposure to 20,764,677 ton-hours of these commodities was reduced by 7/12 to
the total of 12,112,728 ton-hours, since the whooping cranes are only in residence for 7/12 of the
year. Expressed as an odds ratio, this probability of the worst case spill is equivalent to a 1 in
749,400 chance of one or more worst case spiils over an exposure to worst case commodities of
12,112,677 ton-hours per year in the study reach.

The mean spill occurrence estimate ("spill frequency™) for the worst case spill is obtained
by multiplying A, the spill rate constant, by the projected ton-hours (¢} of crude, residual fuel oil,
and lubricating oil for the study reach. The mean worst case spiil occurrence rate is therefore:

mean worst case spill occurrence rate = A ¥ ¢ = 0.11174 * 0.01497 =

= 0.00167 spills per billion ton-hours
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or 1 spi11 per 597.82 billion ton-hours of crude, residual fuel oil, and lubricating oil transported
through tﬁe study reach. Assuming that traffic volume per seven months of whooping crane
residence at ANWR remained at 1989 levels (128,393,996 ton-hours per year or 74,896,498 ton-
hours per seven months of cranes in residence at ANWR), the mean worst case spill occurrence
for the study reach is | worst case spill per 7,982 years.

To determine how to minimize damages from a spill, an estimate of effects was made for
worst case spills at four locations within the study area, which were selected in consuitation with
the U.S. Fish and Wildlife Service. Likely effects were estimated for the two most prominent
wind and tide conditions prevailing from mid-October to late April while whooping cranes are
normally resident in the area. Prevailing weather conditions are both beneficial and problematic
depending on spill location, but with early response to a spill, favorable weather conditions
usually can be exploited.

Bank erosion problems near the GIWW at the ANWR are caused by both vessel wakes
and wind-driven waves. Field observations indicate that high-speed vessels such as commercial,
sport, and fishing boats cause more wake erosion damage than slow-moving low-wake barge
tows.

Nonstructural contingency measures were considered. Nonstructural measures such as
vessel speed control and one-way traffic would reduce erosion damage and the probability of
barge collisions in the study area. However, vessel speed limits would not eliminate erosion
damage from vessel wakes and would have no effect on erosion from wind-blown waves. In
addition, navigation traffic control measures cannot eliminate the possibility of accidental spillage
of pollutants.

If barge navigation is restricted to one-way traffic through the study area, barge tows
going in the opposite direction must be parked temporarily at the ends of the control zone until
direction change occurs, and the traffic congestion would increase the danger of a collision.
There wouid be some additional shipping costs associated with delays encountered by barge tows
waiting for traffic direction changes, and regulatory expenses would also be significant,

Structural measures to reduce erosion and spill damage threat were also considered. The
construction of riprap dikes and revetments along the navigation channel! would control erosion
damage from both navigation traffic and wind-driven waves. Riprap dikes and revetment can
block spilled oils from getting into sensitive areas such as marsh and tidal flats, particularly when

augmented with floating oil booms at openings in the dikes and revetments for inlet channels,



small boat access, etc. Spilled oils would be generally confined to the navigation channel on
prevailing winds and could be more easily contained by portable booms for prompt cleanup by
skimming and/or absorption.

The most significant advantage of a riprap dike and revetment systern with floating booms
at openings is that the consequences of iess-than-immediate spill response with portable booms
are not as severe. Habitat protection from oil spilis would be in place whenever whooping cranes
were in the vicinity.

Revetments placed where sensitive marsh banks come very close to the edge of the
navigation channel may cause damage to empty errant barges, but should not endanger errant
loaded barges that would ground in shallow waters at channel edge. Revetments, therefore, do
not increase spill risks. Riprap revetments placed on marsh banks may alter or destroy some
critical habitat. Riprap dikes placed in mud flats may alter existing water flow characteristics and
sedimentation rates in the shallows and mud flats between the dike and existing shores. These
changes may be favorable or possibly unfavorable to certain habitat regimes.

The construction of riprap dikes and revetments in the designated areas will reduce
erosion damage and habitat damage in the event of an oil spill. Construction and maintenance
costs for such facilities will be significant, although total costs have not been determined. The
monetary value (liability) of habitat damage that would be prevented by these structures has also

not been determined.
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SPILL CONTINGENCY AND PREVENTION PLAN
FOR THE GULF INTRACOASTAL WATERWAY
AT THE ARANSAS NATIONAL WILDLIFE REFUGE

L. INTRODUCTION

The purpose of this study was to evaluate the effects of potential spill incidents and
determine whether spills can be controlled or prevented with structural measures in the 50-mile
reach of the Gulf Intracoastal Waterway (GIWW) that crosses the critical habitat of the rare and
endangered whooping crane, including a 13.25-mile reach of the Aransas National Wildlife
Refuge (ANWR). In addition, erosion control was to be incorporated into the evaluation of spill
prevention/protection structures. The elements of the analysis included identification of
commodities most frequently transported along the study reach, identification of the commodities
that would be most dangerous to the whooping crane and its habitat in the event of a spill,
selection of locations within the study area for simulation of different types of spills, assessment
of the effects of these different types of spills, analysis of current and mandated prevention and
contingency plans, and development of structural and nonstructural contingency plans that would
prevent spills or reduce their effects and that would also reduce the effects of erosion.

II. STUDY AREA

The study area is located about 35 miles northeast of Corpus Christi, Texas, along the
GIWW between miles 475 and 525 as shown in Figure 1. All mileage locations are statute miles
measured west from Harvey Locks, Louisiana. A 31-mile portion of the GIWW in the 50-mile
study reach crosses the critical habitat of the rare and endangered whooping crane, including
13.25 miles of the GIWW that traverse the southern perimeter of the ANWR.

III. BACKGROUND

The critical habitat of the rare and endangered whooping crane adjacent to the GIWW is
the wintering ground for the only wild breeding flock of whooping cranes. The whooping crane
was nearly extinct in 1941 when the population was only 16. It has grown to over 130 whooping
cranes that winter along the Texas coast. The possibility of barge traffic producing an oil or
chemical spill in the study reach is of concern because whooping crane mortality could occur
from a single spill. Another concern is that the critical habitat is eroding at
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a rate of about two acres a year from vessel traffic wakes and wind-generated waves. This study
examines the commodities shipped through the study area to determine the probability of a spill
of the most frequently shipped commodity (most likely spill), the worst case spill in which the
commodities most hazardous to the whoeping crane and its habitat are spilled, the probability of
the worst case spill, the potential spill size and spill effects, existing spill contingency plans, and
structural and nonstructural plans to reduce the effects of spills and prevent spills.

IV. COMMODITY TRAFFIC ANALYSIS

Barged tonnage by commodity traversing, originating, or ending within the study reach in
1989 was analyzed using commodity figures by port from the port-to-port cargo history database
provided by the Waterborne Commerce Statistics Center (WCSC) in New Orleans. This database
provides the most current tonnage records for commodities transported on the Nation’s internai
waterway system. WCSC commodity codes are listed in Appendix A. The five-digit location
codes defined in the WCSC’s 1989 Port and Dock Manuals were used as port and location
classifications. Port Codes are summarized in Appendix B. Based on these data, the study area
was defined as follows:

ports > 60658 and < 60699 or > 66475 and < 66525
which includes ports between Matagorda Ship Chammel (60658) and Rockport (60699) and any
located along the GIWW between mile 475 (66475, the north end of the ANWR area) and mile
525 (66525, the south end of the ANWR area). Most of the shipments originating or terminating
within the study area are to large industrial sites located along the Victoria Barge Canal (60690).
The Victoria Barge Canal starts at approximately mile 492 of the GIWW and extends to the
northwest of the GIWW, crossing eight miles of San Antonio Bay before its 27-mile inland
portion, which is located between the Guadalupe River and Texas State Highway 185. A list of
commodities and their respective total tonnages shipped along the study reach during 1989 was
compiled from the WCSC database and is presented in Table 1.

'Ihfee database files that met different origin and destination criteria were derived from
the master file. The first file contains commodity tonnages from locations west of the study
reach moving through the study reach to destinations to the east and tonnages from locations east
of the study reach moving through the study reach to destinations to the west. The second file
contains commodity tonnages from locations within the study reach from which commodities
were shipped west or which received commodities from the west. The third file contains



TABLE 1

1989 TONNAGE BY COMMODITY

TRAVELING ALONG THE GIWW STUDY AREA

FROM MILE 475 TO MILE 525

WCSC 1939 WCSC 1989
COMMODITY TONNAGE COMMODITY TONNAGE
CODE BARGED CODE BARGED
Farm Products Agricultural Chemicals
103 45,443 2871 128,641
106 1,534 2872 1,453
107 6,853 2873 24,512
111 11,945 2879 3,010
SUBTOTAL: 65,775 SUBTOTAL: 157,616
Metallic Ores Petroleum Products
1011 9,356 2911 2,622,721
1051 24,501 2912 341,294
1061 5,172 2913 154,331
1091 4,820 2914 1,294,369
SUBTOTAL: 43,849 2915 1,261,836
2916 143,986
Crude Petroleum 2917 534,617
1311 747,916 2918 175,866
SUBTOTAL: 747,916 2920 155,028
2921 13,208
Nonmetallic Minerals 2991 221,213
1442 1,020,639 SUBTOTAL: 6,918,469
1451 17,466
1491 2,951 Primary Metal Products
1493 9,347 3311 45,296
1499 9,934 3314 14,122
3241 41,387 3315 33,074
3291 20,436 3316 2,782
SUBTOTAL: 1,122,160 3317 4,126
3318 5.511
Food and Kindred Products 3324 1,434
2014 2,482 SUBTOTAL: 106,345
2042 3,400
2049 14,979 OTHER COMMODITIES
2061 100,356
2091 8,075 Marine Shelis
SUBTOTAL: 129,292 931 7,000
Forest Products
Industrial Chemicals 2411 1,221
2810 524,007 Fabricated Metal Products
2811 169,146 3411 4,044
2813 581,758 Machinery, Except Electrical
2817 746,372 3511 3,300
2819 2,868,631 Iron and Steel Scrap
2891 21,623 4011 92,175
SUBTOTAL: 4,911,537 SUBTOTAL: 107,740
| TOTAL TONNAGE: 14,310,699 ;

Source: Waterborne Commerce Statistics Center, 1989 Cargo
History Files, New Orleans, La., 1991

-
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commodity tonnages from locations within the study reach from which commodities were shipped
east or which received commodities from the east. Tonnage was then summed by commodity for
each database file. Total 1989 barged tonnage by commodity is presented in tables 2 through 4
based on these generalized origins and destinations. Table 2 shows that 77.8 percent (11,126,275
tons) of the total tonnage passed east or west through the 50-mile study reach. Table 3 shows
that 19.6 percent (3,025,930 tons) of the total tonnage was shipped east or received from the east
through only 17 miles of the 50-mile study reach (from mile 475 to mile 492), then through eight
miles up the Victoria Barge Canal (which leaves the GIWW at mile 492) through San Antonio
Bay. Table 4 shows that 2.6 percent (377,852 tons) of the total tonnage was shipped from the
west or received from the west through 33 miles of the 50-mile study reach (from mile 525 to
mile 492), then through the eight miles of the Victoria Barge Canal through San Antonio Bay.
The total 1989 study reach exposure to commodity shipments by barge is therefore:

2,806,572 tons x (17 miles + 8 miles) + 377,852 tons x (33 miles + 8 miles) +

11,126,275 tons x 50 miles = 641,969,982 ton-miles or 128,393,996 ton-hours
{based on a speed of five miles per hour for 2 loaded tow).

Commodity Most Likely to be Spilled

The commodity most likely to be spilled is defined for this analysis as the commodity
associated with the most ton-hours of exposure to the study reach in 1989. The exposure is
measured in ton-hours to reflect the highest degree of exposure over the entire study area.
Ton-hours are calculated by dividing the commodity’s ton-miles by five miles per hour (the
maximum legal speed for a loaded tow). Traffic analysis shows that Gasoline (WCSC
commodity code 2911) is the commodity type with the greatest number of ton-hours of shipments
through the study reach in 1989. This data is presented in Table 5, which summarizes 1989
traffic volume along the study area by spill probability.

The total exposure 10 Gasoline in the study reach in 1989 was 2,622,721 tons or
26,227,210 won-hours. Entries for Gasoline in tables 2, 3, and 4 reveal that 2,622,721 tons
passed east or west through the 50-mile study reach. No shipments were reported shipped east or
received from the east through only 17 miles of the 50-mile study reach (from mile 475 to mile
492), then through eight miles up the Victoria Barge Canal through San Antonio Bay; and no
shipments were reported shipped west or received from the west through 33 miles of the 50-mile
study reach (from mile 525 to mile 492), then through eight miles up the Victoria Barge Canal
through San Antonio Bay. The eight miles of the Victoria Barge Canal from the GIWW through



PASSING EAST OR WEST THROUGH THE GIWW STUDY AREA

" TABLE 2
1989 TONNAGE BY COMMODITY

FROM MILE 475 TO MILE 525

WCSC 1989 WCSC 1989
COMMODITY TONNAGE COMMODITY TONNAGE
CODE BARGED CODE BARGED
Farm Products Agricultural Chemicals
103 45,443 2871 79,893
106 1,534 2872 1,453
107 6,853 2873 15,869
111 11,945 2879 3,010
SUBTOTAL: 65,775 SUBTOTAL: 100,225
Metallic Ores Petroleum Products
1011 9,356 2911 2,622721
1051 24,501 2912 341,294
1061 5,172 2913 154,331
1091 4,820 2914 1,282,392
SUBTOTAL: 43.849 2915 1,060,978
2916 143,986
Crude Petroleum 2917 526,505
1311 721,978 2918 175,866
SUBTOTAL: 721,978 2920 151,063
2921 13,208
Nonmetallic Minerals 2991 221,213
1442 7,628 SUBTOTAL.: 6,693,557
1451 17,466
1493 9,347 Primary Metal Products
1499 9,934 3311 45,296
3241 41,387 3314 14,122
SUBTOTAL.: 85,762 3315 33,074
3316 2,782
Food and Kindred Products 31317 4,126
2014 2,482 3318 5,511
2042 3,400 3324 1,434
2049 14,979 SUBTOTAL.: 106,345
2061 100,356
2091 8,075 OTHER COMMODITIES
SUBTOTAL.: 129,292
Forest Products
Industrial Chemicals 2411 1,221
2810 475,620 Fabricated Metal Products
2811 169,146 3411 4,044
2813 558,989 Machinery, Except Electrical
2817 746,372 3511 3,300
2819 1,139,181 Iron and Steel Scrap
2891 21,623 4011 59,996
SUBTOTAL: 3,110,931 SUBTOTAL.: 68,561
[TOTAL TONNAGE: 11,126,275 |

Source: Waterborne Commerce Statistics Center, 1989 Cargo
History Files, New Orlcans, La., 1991
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TABLE 3
1989 TONNAGE BY COMMODITY
SHIPPED EAST FROM THE STUDY AREA
OR
RECEIVED WITHIN THE STUDY AREA
FROM THE EAST

WCSC 1989 WCSC 1989
COMMODITY TONNAGE COMMODITY TONNAGE
CODE BARGED CODE BARGED
Nonmetallic Minerals Petroleum Products
1442 803,048 29014 11,977
1491 2,951 2915 113,897
3291 20,436 2917 8.112
SUBTOTAL: $26,435 2920 3,965
SUBTOTAL: 137,951
Industrial Chemicals
2810 43,117 OTHER COMMODITIES
2813 22,769
2819 1,679,730 Maripe Shells
SUBTOTAL: 1,745,616 931 7,000
Iron and Steel Scrap
Agricultural Chemicals 4011 32,179
2871 48,748 SUBTOTAL: 39,179
2873 8,643
SUBTOTAL: 57,391
|TOTAL TONNAGE: 2,806,572 |

Source: Waterborne Commerce Statistics Center, 1989 Cargo
History Files, New Orleans, La., 1991



TABLE 4
1989 TONNAGE BY COMMODITY
SHIPPED WEST FROM THE STUDY AREA
OR
RECEIVED WITHIN THE STUDY AREA
FROM THE WEST

WCSC 1989 WCSC 1989
COMMODITY TONNAGE COMMODITY TONNAGE
CODE BARGED CODE BARGED
Crude Petroleum Industrial Chemicals
1311 25,938 23810 5,270
SUBTOTAL: 25,938 2819 49,720
SUBTOTAL: 54,990
Nonmetallic Minerals
1442 209,963 Petroleum Products
SUBTOTAL: 209,963 2915 86,961
SUBTOTAL: 86,961
[TOTAL TONNAGE: 377,852}

Source: Waterborne Commerce Statistics Center, 1988 Cargo
History Files, New Orleans, La., 1990



TABLE 5
POLLUTION POTENTIAL FROM NAVIGATION ACCIDENTS
ALONG THE STUDY AREA
BY SPILL PROBABILITY

POLLUTION 1989 1989 STUDY AREA
POTENTIAL WCSC BARGE STUDY AREA STUDY AREA SPILL
GROUP CODE COMMODITY DESCRIPTION TYPE TONNAGE TON-HOURS PROBABILITY
3 2911 Gasoliac DST 2,622,721 26,227,210 0.002171404
3 2819 Basic Chemicals, NEC DST 2,868,631 20,198,164 0.001672247
3 2914 Distiliate Fuel Oil DST 1,294,369 12,883 805 0.00106667¢
3+ 2915 Reziduai Fuel Qil 85T 1 1,261,836 11,892,345 0.000984591
3 2817 Benzene & Toluene DST 746372 7,463,720 0.00061793"
3+ 1311 Crudc Petroleum S§ST™1 747,916 7.432,472 0.00061534¢
1 1442 Sand & Gravel DK 1,020,639 5,813,217 0.00048128%
3 2813 Alcohols SST 581,758 5,703,735 0.00047222<
3 2917 Maptba, eic., NEC DST 534,617 5,305,610 0000439262
2 2810 Caustic Soda CAUS 524,007 5,014,999 0.000415202
3 2912 Jet Fuel DST 341,294 3,412,940 0.000282564
3 2991 Petroleum & Coal Products SST 221,213 2,212,130 0.00018314"
2 2918 Asphalt, Tar, Piches ASPH 175,866 1,758,660 0.00014560=
3 2811 Crude Products DST 169,146 1,691,450 0.00014003%
3 2913 Kcrasene DST 154331 1,543,310 0.000127774
2 2920 Coke CH 155,028 1,530,455 0.00012670%
3+ 2916 Lubricating Qils SST™1 143,986 1,439,860 0.00011920%
3 2371 Nitrogenous Chemical Fertilizer DST 128,641 1,042,670 0.000086325
2 2061 Sugar CH 100,356 1,003,560 0.000083087

1 4011 Iron & Steel Scrap DK/OH 92,175 760,854 0.00006299=

2 103 Corn CH 45,443 454,430 0.000037622

1 3311 Pig Iron OH 45,296 452,960 0.000037501

1 3241 Building Cement CEM 41387 413,870 0.00003426°

1 3315 Iron & Stecl Bars OH 33,074 330,740 0.00002738=

1 1051 Bauxite OH 24,501 245,010 0.00002028%

2 2891 Miscellancous Chemical Fertilizer SST 21,623 216,230 0.000017902
2 2873 Phosphatic Chemical Fertilizer DST 24512 201,905 0.00001671¢

1 1451 Clay & Ceramic CH 17,466 174,660 0.00001446(
2 2049 Grain Mill Producis, NEC CH 14,979 149,790 0.000012401
1 3314 Iron & Steel Products OH 14,122 141,220 0.000011692

2 2921 Liquid Petroleum Gas LPG 13,208 132,080 0.00001093=
2 111 Soybcans CH 11,945 119,450 0.00000989C

1 3291 Misc. Nonmetallic Mineral Prod. OH 20,436 102,180 0.00000846C

1 1499 Noametallic Minerals, NEC OH 9,934 99,340 0.00000822<

1 1011 Iron Orc & Concentratcs CH 9,356 93,560 0.000007746
2 1493 Liquid Sulfor LS 9,347 93,470 0.000007739
2 2091 Vegetable Oils SST 8,075 80,750 0.000006685
2 107 Mectallic Ores CH 6,853 68,530 0.000005674

1 3318 Ferroallorys OH 5,511 55,110 0.000004563

1 1061 Mangancsc OH 5,172 51,720 0.000004282

2 1091 Nonfcrrous Mctal Ores & Concentrates, NEC OH 4,820 48,200 0.000003991

1 3317 Iron & Steei Pipe & Tube OH 4,126 41,260 0.000003416

1 3411 Fabricated Mctal Products DK 4,044 40,440 0.000003342

1 931 Marinc Shells DK 7,000 35,000 0.000002898
2 2042 Animal Feeds CH 3,400 34,000 0.000002815

1 3511 Machinery, cxcept Electric DK 3,300 33,000 0.000002732
2 2879 Fertilizers, NEC SST 3,010 30,100 0.000002492
1 3316 lron & Steel Plates & sheels OH 2,782 27820 0.000002303
2 2014 Tallow, Animal Fats, & Oils SST 2,482 24,820 0.000002055
2 106 Farm Products DK 1,534 15,340 0.000001270
2 1491 Salt CH 2,951 14,755 0.000001222

2 2872 Potassic Chem. Fertilizers, Except Mixturcs DST 1,453 14,530 0.000001203

1 3324 Aluminum & Aluminum Alloys, Unworked CH 1,434 14,340 0.000001187

1 2411 Logs DK 1,221 12,210 0.000001011
TOTALS: 14,310,6%9 128 393,996 0.010630000

BARGE TYPE LEGEND: ASPH=asphalt, CAUS=caustic soda, CEM=cement, CH=covercd happer, DK=dcck, DST=double—skin

tack, LS=liquid selfur, LPG=LPG pressure tanks, OH=open bopper, SST=single—skin tank, SST" 1=now 40% to 50% of barges arc double—
skin tanks, 1990 Oil Pollution Act requircs 100% doubie—skin by year 2010.

Source for 1989 commodity tonnages: Waterborne Commerce Statistics Center, 1989 Cargo History Files, New Oricauns, LA, 1991

Source for Pollution Potential Groupings and Spill Probability Estimates: Gulf Engineers & Consultants, Inc.



San Antr_n_:io Bay should be included in the analysis because there is nearby crane habitat, and 3
there would be little chance of spill containment by booming or other means until the canal
moves injand past San Antonio Bay. The 1989 exposure in the study reach in ton-hours to
Gasoline is therefore:
(2,622,721 tons x 50 miles)/5 miles per hour = 26,227,210 ton-hours
In the following section, the probability of one or more spills of the most likely spill
commodity (Gasoline, WCSC 2911) is considered. The existing oil spill probability forecasting
methodologies were reviewed, and the approach that gave the most reasonable but pessimistic
evaluation of spill risk was selected. In this case, an approach that gave a pessimistic evaluation
of spill risk was selected in order to avoid understating the risk of a spill.

V.  SPILL PROBABILITY ASSESSMENT METHODOLOGY

To assess the probability of spilis, the "spill” event must be defined, spill data must be
collected and anaiyzed, and a spill probability forecasting methodology must be selected. The
following sections detail the assumptions and methods used in this swmdy.

In this analysis, the event is a "significant” spill and the random trial involves having two 9
or more different possible outcomes (barge tows in transit either result in a spill or do not), with '
uncertainty in advance as to which outcome prevails. A "significant spill” is defined for the
purposes of this study as a spill of polluting substances incidental to a navigation accident (such
as a hull rupture because of a grounding, collision, or striking a massive submerged object) and
in volume sufficient to pose a threat of injury to whooping cranes or of destruction of whooping
crane habitat. Crude oils, residual fuel oils, lubricating oils, and other low-volatility floating oils
are the polluting substances posing the greatest threat, and a spill of as little as 10 barrels or
more of these oils at a critical location on the GIWW in the ANWR under adverse wind and tide
conditions could damage habitat or injure whooping cranes. A spill of 100 barrels or more of
other polluting substances capable of causing damage to whooping cranes or their critical habitat
is also considered "significant”.

Ten barrels (420 gallons) was selected as the minimum size oil spill to be considered in
this study because oil spills of less than this quantity would quickly become a thin film of such
low oil concentration that it would pose very little threat to crane habitat. The vast majority of
spills of oil and other substances reported by the Coast Guard, Texas Waterway Commission, an,
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and other relevant authorities are in the range from a few gallons to five barrels, and little if any
environmensal damage has been attributed to spills of this magnitude.

The level of 100 barrels as the lowest "significant™ spill quantity for other polluting
substances was chosen after an evaluation of the chemical properties of all substances known to
be shipped through the study reach. Most of the potentially troublesome substances would
evaporate or dissolve quickly in smaller spill quantities, and the impacts would be negligible
because of evaporation or dilution. The chemical composition and reaction with water of the
commodities shipped through the study reach are discussed further in X, WORST CASE SPILL
FACTORS, Chemical Properties of Commodities Transported Through the Study Reach.

VI. SPILL DATA SOURCES

The 50-mile reach (GIWW mile 475 to mile 525) was initially used for spill queries based
on the expanding habitat of the whooping crane over the last several years. Biologists at the
ANWR determined that as the size of the flock has grown, the cranes have required a larger
habitat, extending well beyond the refuge. A study done during the winter of 1989-1990 by U.S.
Fish and Wildlife personnel at the refuge indicates that the whooping crane’s habitat during the
1989-1990 winter extended from Welder Flats at mile 482 east to Aransas Bay and San Jose
Island at mile 517. Thus, database queries including this 50-mile reach of the GIWW encompass
the entire winter habitat of the whooping crane, with 8-mile margins on either side of the habitat.
This allows navigational hazards and past spill incidents to be documented up to 8 miles from the
far margins of present whooping crane habitat.

A 50-mile reach also allows a greater sample of past collisions to be documented. This is
likely to provide a more representative analysis of potential navigational hazards near the
whooping crane’s critical habitat.

Coast Guard regulations require reporting of all spills that leave a sheen on the water.
Unfortunately, many spiils, especially smaller spills, go unreported. Requirements under the
Federal Clean Water Act (40 CFR, Secs. 110.2 et seq.) prohibit discharges that "cause a film or
sheen upon or discoloration of the surface of the water or adjoining shorelines...” Many spills
occur from routine maintenance such as oil changes, from bilge water discharges, or from routine
oil transfers at port. Spills that occur while loading or unloading may go unnoticed by captains
or workers dockside. Additionally, there may be disincentives to report spills because of
negative publicity or fear of liability. Furthermore, tracing of parties responsible for fugitive
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spills is extremely difficuit. For example, it is unlikely that a spill at night of a few gallons will
be n'aced- to the responsible barge tow, crew boat, fishing vessel, etc. Data on spills in the
vicinity of the Texas GIWW indicate that small fugitive spills are fairly infrequent, and a review
of annual reports at the refuge indicate there is little evidence of direct harm to waterfowl from
these spills.

Spills at loading facilities and ports are by far more frequent, and typically of mmch
greater volume, than fugitive spills from vessels in transit. Because there are no loading or
unloading facilities within the study reach, loading and unloading spills are not considered a
significant factor for this study. A review of annual reports at the refuge and inquiries with
refuge personnel also indicate that there is no history of spills related to loading that have
migrated into the refuge from such terminals outside the study reach. It is highly unlikely that a
spill from a loading or unloading facility would be of such magnitude as to pose a threat to the
refuge. Also, such spills could be contained far from the refuge with booms and other methods.

For analysis purposes, data on the occurrence of prior spills were obtained from the
Texas Waterway Commission, the U.S. Coast Guard, the ANWR, and the Minerals Management
Service. The Environmental Protection Agency and the National Response Center also keep a
detailed database of all oit and chemical spills that are reported through the Emergency Response
Notification System (ERNS). However, ERNS data does not detail the cause of vessel reiated
spills, and there is no indication of whether the spill occurred from loading or unloading, or from
a collision, for example. Because our analysis of prior spills is restricted to spills from vessels
within navigable waters of the Texas Intracoastal Waterway system, all such spills should fall
within Coast Guard jurisdiction and should be recorded in their database. An analysis of ERNS
data would therefore be unnecessary.

Texas Waterway Commission Spill Database

The Texas Waterway Commission is the primary source of data for spiils occurring along
the Texas GTWW. Spills included in this database are documented from a variety of sources,
including the Coast Guard and other federal and state reporting agencies and petroleum
companies. The database is comprehensive because it includes spills of any volume of oil,
petrochemicals, or dry products. Spill queries were made for the for the period 1986 through
1990. The database details whether a spill occurred within the GTWW or at a loading facility.

For analysis purposes, it was necessary to draw preliminary conclusions based on the location
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and volume of the spill. For exampie, it is reasonable to assume that a barge spill of a few
gallons that occurred at a dock from equipment failure did not result from a collision. A specific
incident number is assigned to each spill, and copies of these Spill Reports are available from the
Texas Waterway Commission. Full details from Spill Reports were obtained from all collisions
or groundings within the Texas GIWW over the period from 1986 to 1990 because these spills
may be similar t0 potentially threatening spills to the ANWR. These spills form the basis for the
spill probability analysis.

Most documented spills occurring on the navigable waters of Texas are likely to be
documented by both the Texas Waterway Commission and the U.S. Coast Guard. Although it is
common for the Coast Guard to notify the Texas Waterway Commission of spiils, there is no
requirement for the Coast Guard to do so. In conferring with personnel at the Coast Guard and
the Texas Waterway Commission, it was acknowledged that occasionally one agency neglects to
notify the other of a spill or there are slips in documentation, resulting in reporting in only one
source. Consequently, all spill data sources were reviewed independently.

Coast Guard Spill Database

From inquiries through the Freedom of Information Act (FOIA), a search was performed
on the Coast Guard database, CASMAIN, which details all reported vessel casualties in U.S.
waters. Pursuant to the inquiries, the Macine Safety Evaluation Branch of the Marine
Investigation Division searched its database for all vessel casualties along the Texas GIWW from
1985 to present. This search yielded numerous instances of vessel casualties along the GIWW.
Unfortunately, this database does not have parameters that allow a search to be specified to
include only those vessel casualties that resuited in oil or hazardous chemical spills. Vessel
casualties include a range of incidents from groundings to fires, but these casualties may not have
caused spills. However, within GIWW miles 475-525, our interest is also to determine particular
areas of navigational hazard. Another search was initiated through CASMAIN to include only
those vessel casualties occurring in this 50-mile reach of the refuge. The results of this search
include data from 1985 through 1989 and are useful because they detail those areas where
groundings, collisions, and other casualties have occurred even though none of these particular
casualties caused spills.

Another FOIA request was initiated through the Coast Guard’s Marine Environmental
Protection Division through a separate database at the (G-NEP-2) office. This databasé details
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both vessel and non-vessel spills of chemicals, petroleum, and other oils from 1985 to the 3
present. Because it is not possible within this database to limit a query within the GIWW, the

query included all spills occurring in the contiguous navigational canais and the Gulf of Mexico

between miles 475 to 525 specified by the following coordinates:

Latitude 28 degrees 26 minutes by
27 degrees 57 minutes

Longitude 96 degrees 25 mimites by
97 degrees 03 minutes.

Results from this query include spills from various fishing and commercial vessels and
barges in various areas in the Gulf of Mexico and on other navigable and non-navigable waters.
It aiso includes a number of relatively minor non-vessel spills from pipelines and land-based

sources.

Aransas Wildlife Refuge Annual Reports

From inquiries and meetings with personnel from the U.S. Fish and Wildlife Service at
the ANWR, copies were obtained of armnal refuge reports that detail oil and chemical spills O
occurring at the refuge. Reports were examined from fiscal year 1975 to the present, and
various spills from barges were documented. Although these spills are useful in giving a broader
view of spill occurrence, they were not included in an analysis of spill probability because they
occurred on July 10, 1974, and October 11, 1978, and may not be representative of present
conditions because of changes in vessel safety. In the last few years, there has been a growing
body of safety regulations and enforcement of these regulations pertaining to tank barges. Barge
operators have also displayed growing concern over increasing financial liability and bad
publicity resulting from oil and chemical spills. There has also been a growing movement in the
marine industry toward the use of double-hulled vessels, especially for "dirty" or unrefined and
residual fuel oils. Additionally, both of these spills were less than 50 barrels each and of
marginal threat to the whooping cranes and their habitat.

Minerals Management Service

For the last several years, the Minerals Management Service (MMS) has been the primary
federal agency responsible for assessing the probability and effect of oil spills associated with :}
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offshore leasing. The MMS spill database inciudes all spills from 1974 to 1971 fulfilling the

following two requirements:

(1) The source of the spill must be a vessel, generally a tanker or barge, on which a

petroleum product was a cargo. This spill may be fuel for the carrier.

(2) The spill must be at least 1,000 barrels (42,000 gailons, or approximately 136 metric

tons).

The applicability of this database to this study is limited in that the great majority of spills
on any waterway from any source are small spills, under 1,000 barrels. Any analysis based only
on the number of large spills would greatly underestimate the probability of smaller spills. No
spills relevant to this study were found in the MMS database.

VII. ANALYSIS AND DOCUMENTATION OF PRIOR SPILLS
A review of the above detailed sources that document prior spills in or near the Texas
GIWW indicates that there have been very few significant spills in or near the ANWR in the last

five years.

Refuge Reports of Spills Prior to 1986

The 1975 ANWR report states that a spill occurred on July 10, 1974, when a large tank
barge carrying over 30,000 barrels of No. 6 residual fuel oil developed a small leak and released
between 25 to 50 barrels of its cargo along a seven-mile stretch of the refuge. The oil washed
onto the banks of the GIWW and required an eighteen-day cleanup by the Corpus Christi Oil
Spill Association, during which a barge loaded dragline, marsh buggy, and intensive hand
removal were used. Oil, contaminated soil, and vegetation were removed at a cost of $30,000.
There were no losses of wildlife as a result of the spill.

Another spill documented in reports from the refuge indicate that on October 11, 1978, a
tank barge ran aground near Sundown Bay. Several smali leaks were noticed, and approximately
10 to 30 barrels of light crude oil spilled into the Intracoastal Waterway. Booms and sorbent
materials were used by the Coast Guard and the Corpus Christ Oil Spill Control Assoc;iation to
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control the spill. There were no losses of wildlife even though the spill occurred four days prior
to the wliooping cranes winter arrival.

- Another spill occurred on March 19, 1983, in which a tank barge loaded with No. 6 fuel
oil collided with a dredge at the junction of the Port Lavaca ship channel and the GIWW, leaking
approximately 430 barrels into the GIWW. Northerly winds pushed the oil down to Pass Cavallo

and out into the Gulf of Mexico. Some oil deposited on four miles of beach at Matagorda Island.

Four dead, oil-soaked, pied-billed grebes and one ruddy duck were found on the island.

There have been a number of small fugitive spills in the refuge area in the past several
years. Anmual reports from the refuge indicate that two spills occurred in 1990. On Jamary 24,
1990, a spill of approximately 15 gallons (approximately one-third of a barrel) of unknown
material occurred from an unknown vessel into the GIWW south of Sundown Bay. A fugitive
spill of light oil occurred on March 18, 1990, apparently from a barge. No evidence of
permanent damage from these spills is available.

The small number of fugitive spills from vessels passing the refuge apparently have done
little damage to the refuge ecology or the whooping crane. Martens (1976) concluded that low-
level chronic oil exposure to five different marine environments, including marsh habitat, had no
measurable effect on ecological indicators such as species diversity, organism size, growth rate,
or reproduction.

Texas Waterway Commission Data

The Texas Waterway Commission database query performed for this study details 300
spills from various barges within the Texas GIWW and contignous navigational canals and rivers
occurring from 1986 through 1990. Of the 300 spills listed, only two spills occurred within the
Intracoastal Waterway at locations other than piers, docks, berths, or port facilities. One of the
two spills was caused by vessel casualty resulting from collision. These two spills are similar to
potential spills in the ANWR since there are no docking or loading facilities in the study reach.
Thus, they form the population of spills from which to base the probability analysis. One of the
spills occurred near Freeport on March 25, 1990, which resulted in the release of approximately
800 barrels of light crude condensate. The other spill occurred on September 9, 1990, near Port
Arthur in the Intracoastal Waterway and resulted in the release of 680 barrels of naphtha
(raffinate).
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The above mentioned spilt of March 25, 1990, occurred from a 190-foot tank barge on
the GITWW near Freeport and was reported in an article in the Houston Post on March 26, 1990.
It is stated in the newspaper article that the spill was the result of the hull of one barge striking
sunken debris identified as an unmarked sunken barge. This spill is aiso documented in a
detailed Spill Report from the Texas Waterway Commission as a spill of light crude occurring at
Freeport one-quarter mile west of Surfside Bridge. Details indicate that the spill resulted when a
barge ran aground and punctured a cargo tank spilling crude at a rate of 1 barrel per minute.
Interestingly, cause of the spill is listed as human error in the Spill Report, and there is no
mention of the barge striking a sunken barge. Garner Environmental Services of Houston was
cailed to conduct the cleanup.

The second spill occurred on September 9, 1990, at channel mile 291 of the GIWW,
which is two miles west of the highway SH 87 bridge in Port Arthur. This spill occurred as a
result of smoke from a nearby marsh fire causing poor visibility, which resulted in a collision
between a barge carrying naphtha and a barge loaded with unicaded Gasoline. When Coast
Guard personnel arrived on scene, the spilled materials had evaporated and there was no
accumulation of the materials and therefore no noted environmental effect.

Coast Guard Database

A spill of 2800 gailons (approximately 66 barrels) of miscellaneous oil is noted to have
occurred on July 8, 1989, from a fishing vessel in the GIWW within the 50-mile stretch between
channel miles 475 and 525. Apparently, this incident occurred from a collision in which the
vessel lost the bulk of its fuel when it overturned. This spill is unusual in the sense that fishing
vessels do not normally carry such large amounts of fuel. Additionally, fishing vessels would
use Gasoline or diesel as fuel and, if spilled, these materials would evaporate relatively quickly
and therefore pose less of a threat to the environment than many other petroleum products carried
on barges such as residual fuel oil. Fishing vessels would rarely carry volumes of materials that
would pose a significant threat to the whooping crane or its habitat.

On June 2, 1989, a passenger vessel spilled 800 gallons (approximately 19 barrels) of
miscellaneous oil into the GIWW between channel miles 475 and 525. This spill occurred as a
result of a collision causing a hull rupture. Still another spill of 500 gailons (approximately 12
barrels) of miscellaneous oil occurred on June 10, 1988, from a fishing vessel. This s__pi]l

resulted from a fire on the vessel.
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W_ithin this 50-mile stretch, five more spills of miscellaneous oil occurred from fishing
vessels between 1987 and 1989. Each spill was less than 55 gallons (approximately 1.3 barrels).

Importantly, no casuaity related spills occurred within this 50-mile stretch of the GIWW
from barges or tows of any type between 1985 and 1990. This indicates that although tank
barges pose a greater potential threat to the refuge in terms of quantity and types of oil shipped
than fishing and passenger vessels, the probability of a spill of any type from barge tows,
including fugitive spills from bilgewater or oil changes, is significantly less than spills from other
types of vessels. In contrast, despite the greater probability of spills from passenger and fishing
vessels, it is highly uniikely that even a worst case spill from such vessels poses any real threat
to the whooping crane and its habitat based on volumes and types of oil carried. Therefore,
such spills are not included in the spill population for the spill risk analysis for the study reach.

VII. PROBABILITY CONCEPTS

The purpose of this analysis is to produce an objective estimate of the probability of spills
of commodities transported through the study reach. In the objective interpretation of
probability, the probability value of an event (symbolized by P(E) with 0 < P(E) < 1 for any
event E) is the relative frequency of occurrence of the event in reference to a large number of
random trials under constant causal conditions, Existing oil spill probability forecasting
methodologies were reviewed, and an approach similar to that used by the Minerals Management
Service (MMS) to estimate the likelihood of oil spills in association with the production and
transportation of oil on the U.S. Outer Continental Shelf was used to estimate the likelihood of a
spill resulting from a navigation accident in the GIWW,

Constant causal conditions are assumed to apply to this situation as long as the mzmber of
spills observed depends only on the magnitude of the interval of exposure to barge tow traffic.
The outcome of the random trial (spills or no spills) relates to a quantitative characteristic
[number of spills observed (n) over an interval of exposure (f)] and is therefore a random
variable whose numerical value is determined by the outcome of a random trial. Since this
random variable (n spills observed over exposure /) takes on only distinct integer values (n =
0,1,2,... spills), it is a discrete random variable that follows a discrete probability distribution. A
discrete random variable associates a probability P(n = n,) for each of the distinct outcomes 7,
i=0,1.2..).
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The Poisson probability distribution applies to many types of random phenomena such as
the number of typographical errors on a page or the number of winning state lottery tickets held
by persons residing in a particular county. The point of these examples is that the number of
occurrences of the event represented by the random variable is measured within a fixed exposure
interval, such as a standard 8.5 by 11 inch sheet of typing paper in the typographical errors
example or the constant geographic area of a particular county in the state lottery example.

The Poisson probability distribution is the probability distribution most often used to
describe bounded phenomena with negligible probabilities of larger outcomes of the discrete
random variable (larger values of n in the case of spills). Spill probability forecasts are made
separately for different spill-size categories and types of spill sources such as pipelines, ocean-
going tankers, inland barges, etc. However, the common assumption of the various forecast
models commonly used is that spills occur as a Poisson process, with volume of oil (or other
relevant commodity) transported as the exposure variable.

With a Poisson process, the probability P of observing n spills in the course of handling

volume r of a commodity is given by the equation:

(lt)"e'“

P(n) =
n!

where A is the spill occurrence rate per unit exposure.

Criteria for selection of an exposure variable are that the exposure should be simple to
measure and predictable in the future. The choice of ton-hours barged as the exposure variable
for this study is based on the availability of shipping data from the Waterborne Commerce
Statistics Center (WCSC) in New Orleans, Louisiana, for the Texas portion of the GIWW. Also,
forecasts for future GTWW barge traffic are available from the Institute for Water Resources,
U.S. Army Corps of Engineers.

The true rate of spill occurrence per unit exposure {(A) is unknown. If v is the number of
past spills in the fixed spill class over the course of 7 ton-hours of exposure, the estimated
probability that there will be n spills in the next f ton-hours of exposure converges over time to

the Poisson with A estimated using the equation shown below:

A=Y
T

19



T A0 T A S R e M I R R LT

The predi:cted probability distribution equation on spill occurrence for a fixed class of spills 3
includes the predicted future exposure £, the past occurrence rate (v/7), and the uncertainty that
arises from the fact that (v/7) is unlikely to equal the true spill occurrence rate (M) exactly.
The Poisson assumption requires that spills occur independently of each other and that the
number of spills that occur in any interval depends only on the length of the interval. The
Poisson assumption could be questioned in this case if safety and inspection standards were
improved as a resuit of a particular spill and several potentially subsequent spills might be
averted. The historical record of spills indicates that a Poisson model for spill occurrence
provides a reasonable approximation in the case of spills from barges travelling the GIWW.

IX. PROBABILITY OF THE MOST LIKELY SPILL

The probability of the most likely spill was defined for this analysis as the probability of a
significant spill of the commodity associated with the most ton-hours of shipments per year
through the study reach. The results of the traffic analysis show that Gasoline (WCSC
commodity code 2911) is the commodity type with the greatest number of ton-hours of shipments
per year through the study reach.

The nature of the most likely spill is a release of over 100 barrels (a "significant” spill) of °
Gasoline through a rupture in the hull of the barge carrying the commodity. This rupture is
caused by either a collision with another barge in which the colliding barge ruptures the hull of
the first barge and causes the release of some portion of the contents of at least one compartment
of the first barge (carrying Gasoline) or a grounding in which a rupture occurs from the barge
carrying Gasoline striking a hard side or bottom of the GIWW or submerged debris (such as
wreckage of a vessel that has not been reported or removed, a submerged piling, or other debris
massive enough to cause hull ruypture). In the analysis of the probability of the most likely spill,
the contents of the barge colliding with and rupturing a barge carrying Gasoline or the
composition of the debris or other hard surface causing the rupture that results in a spill are not
considered relevant. The event of concern in the probability evaluation for the most likely spill
is merely the occurrence of the spill, regardless of the cause of the hull rupture. Poor visibility
conditions and unreported navigation hazards (such as submerged debris, etc.) are the most
common causes of spills related to navigation accidents of the type involved in the most likely

spill scenario developed for this study.

J
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The estimation of the probability of the most likely spill was developed in three steps.
First, the probability of one or more significant spills was estimated for the Texas inland
waterway system (which includes the entire 406 mile Texas reach of the GIWW from Sabine
River to the Mexican border). In the second step, the probability of one or more significant
spills obtained for the Texas inland waterway system was adjusted for the exposure in the study
reach of the GIWW and the Victoria Barge Canal. The third step consisted of adjusting the
probability of one or more significant spills in the study reach for the volume of Gasoline
transported through the study reach.

The probability of one or more significant spills in the entire Texas inland waterway
system was considered because no significant spills were found to have occurred in the study
reach in spill database queries for the period of 1986 to 1990 in the TWC, Coast Guard, or
MMS databases. This probability was estimated by using the two significant spills identified
(which occurred at Freeport and Port Arthur, respectively) and the five-year traffic volume for
the entire Texas inland waterway system in a Poisson process. The five-year traffic volume of
approximately 44.74573 billion ton-miles or 8.94915 billion ton-hours for the Texas inland
waterway system was obtained from the traffic records available from the WCSC.

The probability of an event equals the sum of the probability values of the basic outcomes
that constitute the event. In this analysis, the event under consideration is the occurrence of one
or more significant spills with the probability of this event occurring given by P(n>1) = P(1) +
P(2) + P(3) + ...) where n is the number of significant spills. The probability value associated
with the entire sample space of zero or more significant spilis is P(n>0) = 1, (1 = P0) + P(1)
+ P(2) + P(3) + ...), therefore, the probability of one or more significant spills is determined
by P(n>1) = 1 - P(0). Alternately stated, the probability of one or more significant spills is
equal to 1 minus the probability of zero significant spills.

The probability of one or more significant gpills in the Texas inland waterway system is
expressed mathematically as P(n> 1) = P(1) + P(2) + P(3) + ... where P(n), the probability
of observing rn significant spills over future exposure of ¢ billion ton-hours, is given by the
Poisson probability function,
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P(ﬂ) = M
n!

where A is the spill occurrence rate per unit exposure (in this case, two significant spills over an
exposure of 8.94915 billion ton-hours with A = 2/8.94915 = 0.22348 spills per billion ton-
hours).

In order to determine the probability of zero significant spills (P(0)), an estimate for the
parameter ¢ (which represents billions of ton-hours of commodities shipped through the Texas
inland waterway system over a five year period in the future) is required. The 1988 INLAND
WATERWAY REVIEW (IWR Report 88-R-7, US Army Corps of Engineers, November 1988)
contains forecasts of traffic levels on the GIWW for the year 2000 ranging from a 4.1 percent
decline to a 23.6 percent increase in tonnage from 1986 levels. The variation is because of the
high proportion of crude petroleum and petroleum products transported on the GIWW,
commodities for which traffic projections can be particularly volatile. A similar mix of
commodities is shipped on the rest of the Texas iniand waterway system. For this analysis, the
higher projection for traffic levels (a 23.6 percent increase which gives ¢ = 11.06114 billion ton-
hours over five years) was used to estimate the value of the parameter ¢ in order to avoid
understating the probability of one or more significant spills in the Texas inland waterway
system.

Substituting the above values for A and ¢, the probability of zero significant spills (P(0))

in the Texas inland waterway system over five years is given by:

(0.22349: 1 1.061)°e ~0.22349+11.061
0!

= 0.08442

PO) =

With P(0) estimated at 0.08442, or an 8.442 percent probability of zero significant spills over an
exposure of 11.061 billion ton-hours, the probability of one or more significant spiils over an
exposure of 11,061 billions ton-hours is P(n>1) = 1 - 0.08442 = 0.91558, or 91.6 percent.
The next step in the estimation of the probability of the most likely spill was to adjust the
probability of one or more significant spills in the Texas inland waterway system over an
exposure of 11.06114 billion ton-miles to the exposure observed in the study reach in 1989. The
probability of one or more significant spills adjusted for the study reach exposure of 128,393,996

ton-hours (or 0.12839 billion ton-hours) is:
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P(n>1) = 0.91558 * (study reach exposure / projected Texas GIWW exposure)

P(n>1) = 0.91558 * (0.128394 / 11.06114) = 0.01063
Alternately stated, the estimated probability of one or more significant spills over an exposure of
128,393,996 ton-hours of commodity shipments in the study reach is 0.01063, or 1.06 percent.

The final step in the estimation of the probability of the most likely spill was to adjust the
probability of one or more significant spills in the study reach over an exposure of 128,393,996
ton-hours of commodity shipments in the smdy reach in 1989 for Gasoline. Inspection of entries
for Gasoline (WCSC commodity code 2911) in Tables 2, 3, and 4 reveals that 2,622,721 tons
passed east or west through the entire 50-mile study reach and that none were shipped east or
received from the east or shipped west or received from the west. The exposure observed in the
study reach in 1989 for Gasoline (WCSC commodity code 2911) is therefore:

2,622,721 tons * 50 miles = 131,136,050 ton-miles or 26,227.210 ton-hours.

The probability of one or more significant spills adjusted for the study reach exposure to
Gasoline (WCSC code 2911) is:

P(n>1) = 0.01063 * (study reach exposure to Gasoline / total study reach exposure)

P(n>1) = 0.01063 * (26,227,210 / 128,393,996) = Q,00217
Alternately stated, the estimated probability of the most likely spill (one or more significant spills
over an exposure to Gasoline of 26,227,210 ton-hours in the study reach) is 0.00217, or 0.217
percent. Expressed as an odds ratio, this probability of the most likely spill is equivalent to a 1
in 461 chance of one or more most likely spills over an exposure to Gasoline of 26,227,210 ton-
hours in the study reach. _

The mean spill occurrence estimate ("spill frequency™) for the most likely spill is obtained
by multiplying X, the spill rate constant, by the projected ton-hours (f) of Gasoline for the study
reach. As shown above, A = 0.22348, and the projected shipment volume ¢ of billion ton-hours
of Gasoline was obtained by assuming the projected increase of 23.6 percent for GIWW traffic
applies to shipments of Gasoline, giving

t = (26,227,210 / 1,000,000,000) * 1.236 = 0.03242 billion ton-hours
of traffic through the study reach for Gasoline. The mean most likely spill occurrence is
therefore:

mean most likely spill occurrence = A * ¢ = 0.22348 * 0.03242

= 0.00724 spills per billion ton-hours
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or 1 spill per 138.03549 billion ton-hours transported through the smdy reach. Assuming traffic
volume per year through the swmudy reach remained at 1989 levels (128,393,996 ton-hours per
year), the mean most likely spill occurrence rate for the study reach is 1 spill per 1,075 years.

X. WORST CASE SPILL FACTORS

In ordinary worst case analysis, an effort is made to determine which combination of
events and circumstances would canse the greatest harm. Unfortunately, since little is known
about how whooping cranes would react to a spill event, it is difficult to devise a worst possible
barge accident or commodity spill scenario. In the opinion of some experts, the loss of one
whooping crane could be catastrophic. As a consequence, any situation that could cause
whooping crane mortality either immediately or eventually as a result of habitat damage could be
a worst case. This version of the worst case scenario is pessimistic. A spill that could cause
mortality if it occurred at a critical location along the 50-mile reach in unfavorable weather
conditions while the whooping cranes are in residence may cause no irreparable damage if it
should occur a mile or so from the critical location. Also, wind direction and tidal flow at the
time of an accidental spill could be favorable and transport the pollutants away from critical
habitat. On the other hand, a spill large enough or perhaps toxic encugh to kill one whooping
crane may aiso be enough to kill severai or many cranes if they should contact a wind-transported
oil wave while feeding on a tidal flat near the GIWW.

For the purposes of this study, the worst case spill is defined as the event occurring in the
50-mile reach of the GTWW and/or the 8-mile reach of the Victoria Barge Canal near whooping
crane habitat that has the potential for killing the greatest number of whooping cranes either by
direct contact or indirectly through destruction or contamination of critical habitat. Since the
whooping cranes occupy large areas in territorial family units, a worst case event wouid most
likely involve killing several families of whooping cranes within a high use area. An example of
a high use area is Wynne’s Cut, near mile 507 of the GIWW, where up to 22 cranes have been
observed feeding simultaneously in the vicinity. Figure 2 shows the locations of the whooping
crane territories during the 1991-1992 winter.

The worst case spill scenario involves several factors: (1) the chemical properties of the
commodities spilled, (2) the weather and tide conditions in the accident location, and (3) barge
construction and the potential size of a spill (determined by hull configuration, depth of the

channel bottom, and the location of a hull rupture in a navigation accident).
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There are no mamifacturing plants, product loading or transportation intermodal transfer
points, or commodity storage facilities located along the 31-mile portion of the GIWW that
traverses the critical habitat of the rare and endangered whooping crane. The primary spill threat
to this critical habitat is presented by the commodities that are shipped through the area in barge
tows on the GIWW and the Victoria Barge Canal.

Traffic analysis performed for this study indicates that over 84 percent of the commodities
now being transported through the ANWR are materials that can, if spilled in "significant”
amounts (over 10 barrels for oils or over 100 barrels for other volatile hazardous commodities as
previously explained), endanger whooping cranes and/or damage critical habitat. However, many
of these endangering materials are shipped in tanks or other containers within or upon barges
designed to prevent commodity spillage (such as double hull barges). Also, physical properties
of some of the materials (such as volatility) limit their damage potential.

Chemical Properties of Commodities Transported through the Study Reach

Barge cargo descriptions, shipment tonnage, and shipping distances are reported and
annual statistics are published by the Waterborne Commerce Statistics Center (WCSC).
Commodities shipped by barge are identified by a four-digit classification system similar to the
Standard Industrial Classification (SIC) code system, with the first two digits representing the
Major Industrial Group from which the commeodity originates, and the last two digits representing
a product description applicable to a commodity being shipped. In most cases, the WCSC code
identifies a commodity specifically (e.g., 0101 - Cotton, raw), and in other cases the WCSC
Code number includes a wide variety of materials (e.g., 0191 - Miscellaneous Farm Products).

Information on barge traffic on the GIWW in the study area during calendar year 1989 is
shown in Table 5 of this report. The table identifies specifically a wide variety of commodities
that are being shipped through the study area. The highest exposure (the most ton-hours) in the
study area is to Gasoline, WCSC code 2911, because Gasoline is shipped through the entire 50-
mile reach of the GIWW study area, usually originating in Corpus Christi and destined for
Houston. However, the greatest tonnage of any one commodity class shipped through the study
area by barge is WCSC code 2819 - Basic Chemicals and Basic Chemical Products, Not
Elsewhere Classified (NEC). This broad definition does not indicate or imply any chemical or
physical properties of the various "basic chemicals” included in these shipments. Because of the

pollution impact of certain "basic chemicals” when spilled in marine commerce, it was necessary
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to use information received from varicus shippers, industries, and port authorities in the vicinity
of Victoria and Corpus Christi to identify the various substances being received or shipped by
barge under this classification (WCSC coded 2819).

Not all of the commodities shipped by barge through the study area are dangerous or have
any potential for causing whooping crane mortality or critical habitat destruction. In order to
assess the environmentai risk of barge shipments through the study area, the various WCSC
commodity classes shown in Table 5 have been divided into three groups according to the
severity of the threat to whooping cranes and their habitat associated with barge navigation.
These three pollution potential groupings are shown in Table 6 and are as follows:

GR: 1. Included in this first severity grouping are materials that are “inert” and
which, when spilled in a navigation accident, pose no environmental threat except for
possible obstruction of a navigation channei. Commodities in this class include mineral
aggregates, ceramics, scrap iron, and steet pipe. During the 1989 reporting period, 9.52
percent of the total tonnage (or 6.96 percent of the total ton-hours of exposure) in the
study area was in this grouping.

GROUP 2. Materials in this second grouping are capable of causing transient water
pollution probiems if spilled in a navigation accident, but which present no significant
threat of whooping crane mortality or critical habitat destruction where ordinary and/or
mandatory pollution response actions are in effect, such as in the GIWW. Examples of
materials in this class include sugar, grain mill products, petroleum coke, and low-
nitrogen-content chemical fertilizers. On a tonnage basis, 7.90 perceat of the traffic in
the study area during 1989 was in this category. On a ton-hours of exposure basis, 8.57
percent of the traffic in the study area during 1989 was in this category.

GROUP 3.  Any class of commodity known to include or suspected of including
materials that alone or in combination with other barge transported materials present a
significant hazard to whooping cranes and critical habitat are included in this grouping.
Materials are placed in this grouping on the basis of ignitability, chemical reactivity,
and/or other physical and chemical properties that threaten whooping crane life or critical
habitat. In recognition that not all materials in this grouping present the same degree of
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TABLE 6
POLLUTION POTENTIAL FROM NAVIGATION ACCIDENTS

ALONG THE STUDY AREA
BY POLLUTION POTENTIAL GROUPINGS
POLLUTION . 1989 19289  STUDY AREA
POTENTIAL WCSC BARGE STUDYAREA  STUDY AREA SPILL
GROUP CODE___ COMMODITY DESCRIPTION TYPFE TONNAGE ____TON-HOURS __ PROBABILITY
1 1451 Chy & Coamic cH 17.466 174,660 0000014460
1 931  Marisc Shells DK 7,000 35,000 0.000002593
1 3291  Misc. Noametallic Mineral Prod. oH 20,436 102,180 0.000008460
1 3311 Piglroa oH 45296 452,960 0000037501
1 1011  Irom Ore & Comccatrates CH 9,156 93,560 0000007746
1 3511  Machinery, cxoept Eloctric DK 3,300 33,000 0.000002732
1 1051  Bawxite oH 24,501 245,010 0.000020285
L 4011 Lros & Steel Scaap DE/OH 922175 760,354 0.000062993
1 3313  Ferrvallorys OH 5511 55110 0000004563
1 3316  Irom & Sicol Phvies & sheets oH 2,782 7520 0.000002303
1 3241  Building Ccmeat CEM 41387 413,570 0.000054265
1 3317  Iron & Steed Pipe & Tube o= 4126 41,260 0.0000M416
1 3324  Aluminem & Alumivem Alloys, Usworked CcH 1434 14,340 0.000001157
1 3411  Pabricatod Metal Produsts DK 4,044 40,440 0.000083348
1 3314  Lrom & Steel Prodeen OH 14122 141,220 0.000011692
1 1442  Sand & Gravel DK 1,020,639 5.513.217 0000431228
1 1061  hinngancse on 5172 SL120 0.000004282
1 3315  Irom & Steel Bans oH 330N 330,740 0.000027383
1 1499  Nommctallic Miaerals, NEC oH 9,934 99340 0000008225
1 2411  Lom DK 21 12210 0.000001011
[ SUBTOTAL: 136297% 8,955,511 0.000740037]
FERCENTAGE: 9_52% 6.96% 6.96%
2 2014  Tablow, Animal Pats, & Ods sST 2,452 24,520 0.000002055
2 107 Noalcrrous hictal Ores & Coaceatrates, NEC OoH 4,320 43,700 0.000003991
2 2918  Asphalt, Tar, Pitches ASFH 175366 1,753,660 0000145600
2 107  Metallic Ores CH 6,353 63,530 0.000005674
2 106  Farm Prodwch DK L1534 15340 0.000001270
2 2091  Vepstable Ois SST 075 80750 0000006685
2 111  Soybcams cH 11945 119,450 0.000005390
2 2391  Misccllancoms Chemical Pertilizer SST 21623 216,230 0.000017902
2 2061  Sugar CcH 100,356 1,003,560 0.000083037
2 2573  Phosphatic Chemical Featilirer DST 24,512 201,905 0.000016716
2 103 Com CH A543 454,430 DLO00037623
2 2872  Potasic Chem Fertilizers, Except Mixtures DST 1453 14,530 0.000001203
2 2810  Camstic Soda CAUS 524,007 5,014,999 0.000415202
2 2049  Grain Mil Products, NEC cH 14971 149,790 0000012401
2 1491 Sakt cH 2,951 14,755 0.000001222
2 1493  Liqgmid Selfur Ls 9.347 93,470 0.000007739
2 2042  Asisal Pecds CH 3,400 34,000 0.000002315
z 287  Fertilizers, NEC SST 3,010 30,100 0.000002492
2 2920 Coke CcH 155,028 1,530,455 0.000126709
2 2921  Liquid Petrolcam Gas LPG 13208 132,030 0.000010935
[ SUBTOTAL: 1,130,392 11,006,054 0.000911214 ]
PERCENTAGE: 7.90% 35I% 55T%
3 913 Kcrosene DST 154331 1,543,310 0.000127774
3 2991  Perrolemm & Coal Products ssT 221213 2,712,130 0.000153147
3 2313  Alcokals SST 531,758 5.703,735 0.000472224
3 2914  Distillate Fucl 0l DsT 1,294,369 12,883,305 0001066676
3 2917  Naptha, cic, NEC DST 534,617 5.305.610 0.000439262
3 2317  Beazac & Tolwcac psT 746372 7,463,720 0.000617937
3 2511  Crmdc Products DST 169,146 1,691,460 0.000140039
3 2519  Basic Chemicals, NEC DST 2,363,631 20,198,164 0001672247
3 2571 Nittogemons Chemical Fertilizer DST 128,641 1,M42,670 0.00DDBE32S
3 2911  Gasolise DST 262,771 26,217,710 0.002171404
3 2912 et Fudd DST 341,294 3,412,540 0.000252564
f SUBTOTAL: 9,663,093 57,634,754 0.007259599
PERCENTAGE: 67.52% B29% 3 29%
3+ 2916  Lubricatiag Oiks SST™1 143,926 1,439,360 0.000119209
3+ 2915  Residual Puel 0dl SST~1 1.261,83% 15,892,345 0.000954591
3+ 1311  Crude Pctrolcam SST~1 747916 TAIZATZ 0000615349
i SUBTOTAL: 2,153,738 20,764,677 0.001719150]
PERCENTAGE: 15.05% 1617% 1617%
TOTALS: 14.310,699 128,393,996 0.010630000
PERCENTAGE: 100.00% 100.00% 100.00%
GROUPS 3 & 3+ TOTAL PERCENTAGE: $257% B ATR B4 47% |
(Hazardow C ditics) 1
BARGE TYPE LEGEND: ASPH=asphalt, CAUS tic soda, CEM cH d hopper, DK =deck, DST=doublc—xkia

ank. LS=liquid sulfur, LFG=LPG pressare tanks. OH=opca bopper, SST=smghc—skin tank, S5T ™ 1 =mow 40% 10 50% of barges arc doublc—
skin tanks, 1990 Od Follution Act requires 100% dowble —tiin by year 2010.

Sowrce fof 1939 commodity toasspes: Waltrborse Commerce Statihtics Cenler, 198% Cargo Hintory Files, New Oricans, LA | 1991

Source for Pollution Potential Gronpings and Spill Probability Estimates: Gulf Engin

&C
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hazard, those commodities which, when spilled in a navigation accident, present the
greatest hazard to whooping cranes or critical habitat, are designated as "3+*. In 1989,
67.52 percent of the total tonnage (or 68.29 percent of the total ton-hours of exposure) in
the study area was in category "3", and 15.05 percent of the total tonnage (or 16.17
percent of the total ton-hours of exposure) in the study area was in category "3+".

The term "significant hazard" deserves further description in this situation. The intention
is to include all materials barged through the area that under any combination of circumstances or
events could injure a whooping crane or cause any immediate or long-term damage to critical
habitat. Furthermore, the territorial orientation and natural tendency to disperse, and the
tendency to avoid or flee from human encroachment, offers little protection because the whooping
cranes have become accustomed to barge tows and other vessels travelling the GIWW (such as
tour boats and crew boats) and now tend to mostly ignore these intrusions. Therefore, even
otherwise harmless barged chemicals that can under unusual (and even very unlikely)
circumstances explode in a barge accident, and coincidentally injure a whooping crane that may
be nearby, are included in the classification "significant hazard* (Groups 3 or 3+) along with
other obviously significant materials such as crude oil.

Most of the barged commodities identified in Table 5 as presenting a significant hazard to
whooping cranes (Pollution Potential Group 3 and 3+) are petroleum or products derived from
petroleum. There are, however, significant differences in the effect these commodities have on
the environment and in the threat the individual products present to whooping cranes
overwintering in the vicinity of ANWR. For instance, lighter refined products such as diesel fuel
and Gasoline are more acutely toxic than crude oil, but they dissipate rapidly when spilled.

Also, freshly spilled crude is more toxic than oil that has been in the water ("weathered™) for a
number of days because of the immediate presence of the more toxic voiatile constituents of
crude, such as benzene and toluene, which quickly evaporate or dissolve.

Petroleum base oils that have lost or been stripped of the more toxic volatile fractions
typically present in crude oil, such as "weathered crude, residual (#6) fuel oil, and lubricants, are
nevertheless a greater hazard for whooping cranes. These persistent and floatable oils, when
spilled from barges, endure longer in the environment and can be transported longer distances by
wind and tidal flow. Spilled oils can adhere to exposed banks, vegetation, and marine organisms
(whooping crane food supply) in habitat areas and perhaps on the legs or on the head 61' neck of
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cranes as they probe for food in oil-poliuted shallow waters. Cranes subjected to oiling could
lose the ablllty to protect themselves against the adverse characteristics of water and temperature,
and preening of oiled feathers would result in oil ingestion. The tolerance, if any, that whooping
cranes have for oil is unknown; but experts believe that contact with or ingestion of small
amounts of petroleum base oils would probably be fatal.

A critical review of Poliution Potential Group 2 commodities listed in Table 6 may raise
questions in regard to the "significance” of liquid sulfur, liquid petroleum gas, and asphalt, tar,
and pitches. All of these commodities are combustible, and burning sulfur yields a very
dangerous gas, sulfur dioxide, which could easily kill whooping cranes. Liquid petroleum gas is
pot a significant threat because these materials are carried in removable heavy steel cylinders and
are very unlikely to be damaged in a navigation accident in the study area, and explosion within
the tanks is not a problem if damage occurs. Sulfur, asphalt, tars, and pitches are difficuit to
ignite, and when spilled sink immediately to the bottom of the receiving water. These latter
materials should be removed if spilled in large amounts, but even large amounts spilled in the
navigation channel would not harm the whooping cranes or their critical habitat if removed within
a few weeks.

Of the commodities in Pollution Potential Group 3 in Table 6, 48 percent are petroleum
refining products that are increasingly shipped in double skin tank barges. These products are
light weight (floatable), ignitable liquids including Gasoline, naphtha, benzene and toluene, jet
fuel, kerosene, and distillate fuel oil (diesel fuel). Although spillage of these commodities
usually does not cause serious water pollution problems because of rapid evaporation, spillage in
large amounts at a critical time and place, such as the entire contents of a barge compartment (up
to 3,000 barrels or 126,000 gallons) near a mud flat where whooping cranes are feeding, could
present a "significant” hazard. Shipment of these commodities in double skin barges reduces the
possibility of spilling large quantities if a navigation accident occurs, but some risk of fire and
explosion incidental to barge collision remains.

Commodities classed as "WCSC code 2811 - Crude Petroleum Products” and "WCSC
code 2991 - Petroleum and Crude Products™ are similar in hazard to that of the petroleum
products described in the previous paragraph, except that these products are now often shipped in
single skin tank barges, and thus there is increased risk of the entire contents of a barge
compartment (about 3,000 barrels or 126,000 gallons). Use of double skin barges for these
commodities is increasing rapidly and is mandatory by 2010 under the Qil Poliution Act of 1990.
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Among the commodities shipped in double skin barges is nitrogenous chemical fertilizer.
Although this commodity when spilled presents only a transient water pollution control problem,
it is considered a "significant” hazard because of a possibility for explosion in a barge collision
and fire accident.

Alcohols (WCSC code 2813) are often shipped in single skin barges and are classed in
Pollution Potential Group 3. Although the aicohols barged through the study area would tend to
mix with the water column if spilled, and present a transient water pollution problem, alcohols
are classed as a significant hazard because they are toxic to some degree and could present a fire
and explosion hazard in a barge collision situation.

A concern mentioned previously is that the broad classification "WCSC code 2819 - Basic
Chemicals, Not Elsewhere Classified" may include some barged commodities that present an
extreme threat to the whooping crane and its critical habitat. Information from manufacturers,
shippers, and port authorities in the vicinity (along the Victoria Barge Canal, and in or near
Corpus Christi, Seadrift, Port Lavaca, Point Comfort, etc.) indicates that about a fourth of the
barged commodities in this classification are liquified, combustible, and reactive gases, namely
anhydrous ammonia and butadiene, which are shipped in cylindrical steel tanks within a barge
similar to those used for liquified petroleum gas. A larger percent of the total consists of nitriles
such as acrylonitrile and acetone cyanohydrin manufactured in the Victoria area. Because these
materials are highly toxic, reactive, and ignitible, they are shipped in double-skin tank barges that
have bracing in the void between the inner and outer hulls and use long forerakes (usually 25
feet), with additional bracing to provide extra protection from impact damage to the tanks
containing commodities in double-skin tank barges, which reduces the risk of spillage in a
navigation accident.

Another portion (about 25 percent) of the WCSC code 2819 commodities shipped through
the study area is cumene and other benzene-like aromatic hydrocarbon compounds such as xylene
that are manufactured in Corpus Christi. The hazard potential is the same as that for light-weight
ignitable petroleumn fractions shipped by double skin barges, as previously described. This broad
commodity classification also includes the combustible liquid organic compounds ethylene glycol
and acetone, the risk potential for which is simnilar to that of alcohol. The broad classification
also includes some non-hazardous inorganic compounds.

The most serious threat (worst case spill commodities) to whooping cranes and critical
habitat from commodities barged through the study area is presented by crude oil, residual oil,
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and lubricating oil in amounts that could be spilled as a result of a navigation accident. These
commodiﬁes float, persist in the environment, and are difficult to remove once contact is made
with shore or vegetation. Although recent Federal legisiation requires that petroleum and
petroleum products all be shipped in double skin tank barges by the year 2010, a substantial
quantity of oil is still being shipped in single skin tanks. Because rather large amounts of oil
could be lost from the rupture of a single compartment of a tank barge (up to 3,000 barrels or
126,000 gallons) in a barge collision accident and that coilision could occur at a critical location
while the whooping cranes are in residence in the area, these commodities are the most hazardous
to whooping crane life and critical habitat and are rated GROUP "3+ " pollution potential in
Table 6.

Commodities reported to be shipped through the study area do not include strong
oxidants, strong acids, or other materials which might, in the event of a barge accident in which
cargo commingling occurs, cause some catastrophic reaction with the products now being shipped
through the study area. Caustic soda is shipped through the study area as a water solution in
special barges and presents no significant reactivity threat. Also, pesticides and herbicides are
not manufactured in the vicinity and are not shipped by barge through the study area.

Since there are no barge loading or unloading activities on the GIWW in the study area,
there is no threat of spillage from such operations. The navigation channel in the study area is
presently free of bridge piers and other structures that could cause impact damage to a barge hull
that would result in cargo spillage. A cement bag erosion protection wall lines the north bank of
the GIWW along the area between Mustang Lake and Sundown Bay, but this structure could only
be struck by an empty barge tow because the water nearby is too shallow for a ioaded barge to
traverse without grounding on the soft bottom beside the channel before reaching the wall. The
bottoms along the edge of the navigation channel are soft, except at the rock outcroppings
(ledges) along the Rockport end of the study area (mile 525 and higher), and accidental
groundings are unlikely to cause barge hull damage leading to cargo spillage. The most plausible
threat is from a navigation accident involving the collision of a barge tow with another large
vessel, such as another barge tow.

In consideration of the above, the worst case spill is more specifically described as any
collision-type navigation accident in the study area involving a barge tow and another large vessei
in which one or more barge compartments containing fioatable, persistent petroleum could be
ruptured.
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Weather and Tide Conditions

Lunar tides in the Gulf of Mexico along the coast of Texas are of the mixed type, having
two unequal high waters and/or two unequal low waters each tidal day. The range between high
and low each tidal day is less than two feet. Tidal flow into and from the Gulf of Mexico and
embayments in the vicinity of ANWR is restricted by the narrow flow channel (Cedar Bayou)
between the barrier islands of San Jose and Matagorda. The directional orientation of tidal flow
in the local embayments on a falling tide is southwestwardly (parallel to the coastline, towards
Cedar Bayou and Aransas Pass), but the minor fluctuation in water surface elevations from lunar
tides does not cause strong currents in the GIWW and is not a major preblem in pollutant spill
damage control or in erosion control at the ANWR.

Tidal surges or storm tides associated with tropical cyclones (hurricanes) in the Gulf of
Mexico landfalling in the vicinity of Aransas could have a profound effect on water levels, soil
erosion, and the dispersion of spilled floatable pollutants into the sensitive coastal marsh
environment. Hurricane landfail in the vicinity of Aransas occurs infrequently, and then usually
in late summer or very early fall. The potential for hurricane landfall is minimal after arrivai of
cooling fall weather (about mid-October). The whooping cranes in the study area are
over-wintering migratory birds. Hurricanes are not a significant threat to these whooping cranes
because they do not ordinarily arrive at Aransas until after the hurricane season is past.

Ordinary and storm-related winds are the predominant weather factors influencing tidal
stages, flows, and wave heights. Thus, they are the most important factors in considering the
fate of any pollutants that would be spilled in a navigation accident. Mean monthly windspeeds
in the Corpus Christi area during October exceed 10 mph, gradually increasing through the fall
and winter to over 14 mph in April. Wind roses (Figure 3) are presented on the following pages
for Corpus Christi (provided by the Texas State Climatologist) and normals, means and extremes
(Figure 4) for Corpus Christi (published by the Weather Bureau) are presented below.

The available climatological data indicate that if a pollutant spill occurs on the GIWW in
the vicinity of the ANWR during October through April when the whooping cranes are in
residence, the most likely weather conditions will be brisk southeasterly (onshore) winds, about
10-14 mph, coming from the southeast and south-southeast. These prevailing winds would cause
"high-tide” conditions, and mud flats in the vicinity of ANWR would be flooded.

The second most likely weather condition for a spill event is brisk northerly winds
incoming from between True North and 22.5° N. When brisk "northers” are blowing-,-water is
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blown out of the embayments, and "low-tide” conditions can be expected, exposing mud flats in
the vicinity of the ANWR.

Westerly winds and calms would be preferred conditions in the event of a spill, but
unfortunately these conditions occur infrequently in the area. Whereas prevailing onshore winds
are driven by solar heat, "northers” by arctic high pressure systems, and easterly winds by
approaching weather fronts, a driving force for westerly winds is generally absent in the area.
The quarterly wind roses for Corpus Christi indicate clearly that westerly winds seldom occur,
and the velocity of westerly wind is quite mild (4 to 7 knots) in comparison to the strong onshore
and northerly winds, which often exceed 18 knots.

Barge Construction and Potential Spill Size

Floatable petroleum-based oils are the barged commodities that have the greatest potential
for harm to the whooping crane and its habitat. The spillage threat is from the possibility of an
accidental collision with another barge tow or massive submerged object involving a loaded oil
barge operating within the confines of the GIWW or the Victoria Barge Canal.

A search of available information found no record of a barge collision on the GIWW that
resulted in spillage of a large amount of cil (1,000 barrels or more). The GIWW in the 31-mile
study reach is a relatively straight run with only a few slight bends. The channel is well marked
and is free of visual obstructions such as trees. However, fog is common in the study area and
does represent a visual obstruction. The probability of occurrence of a barge collision accident in
the area appears $o0 be low. However, the absence of historical data does not preclude a rational
estimate of how much o0il would or could be lost in the event of a navigation accident involving
collision with a loaded oil barge.

The presence of vessels containing large quantities of oil near whooping crane habitat is
obviously not a desirable situation. The image of a large loaded ocean-going oil tanker stuck on
a reef and disgorging vast quantities of crude oil at low tide through a breached hull is commonly
portrayed in the news media as the typical oil spill. Fortunately, the risk situation in the GIWW
and the Victoria Barge Canal near the ANWR is not the same as that in an ocean-going tanker
spill situation, and the differences are not merely in magnitude. Differences in wind, weather,
tide conditions, vessel architecture, and obstacles to navigation make the situation quite different.
In fact, the Federal Intracoastal Waterway system was built for the purpose of protecting

37



waterborne shipping from the perils of navigation in the open sea, such as high winds, waves,
submergéd reefs, etc.

The bottom width of the GIWW navigation channel through the study area is 125 feet,
and the project depth is 12 feet. The navigation channel itself contains the deepest waters in the
study area, since much of the channel was cut through mud flats, low marshes, and shallow
embayments. Natural waters of eight feet or more in depth are encountered only where the
navigation channel extends southwestward of Long Reef (mile 517) in Aransas Bay. The channel
bottom and banks throughout the smdy area are soft (sand and silt) and are free of oyster beds,
rocky ledges, bridge abutments, and other obstructions. Because of the soft bottom, the
grounding of a loaded barge has not (historically) caused a breach in the hull (and attendant oil
spillage). _

There are a mumber of shell reefs in shallow embayments alongside the GIWW navigation
channel. It is possible for an empty barge to be grounded on shell reefs at high tide, but loaded
barges would become grounded on soft bottoms at the edge of the channel and are thus not in
jeopardy. Figure 5, which shows a loaded barge in a typical channel cross-section, illustrates the
barge-confining nature of the channel in shaliow waters and mud ﬂats

Although empty barges do not pose a significant spill threat, they are difficult to control
in strong cross winds. Empty barges of all kinds, not just oil barges, ride high in the water and
are vulnerable to being pushed laterally by such winds. Long tows of empty barges are
especially difficult to control. When strong onshore winds (crosswise of the GIWW) are
blowing, which is a frequent occurrence, tides are high and mud flats are flooded. In these
conditions, accidental groundings by empty barges could occur at the edge of low marsh near the
channel, causing habitat damage, accelerated marsh erosion, and possible damage to erosion
control structures.

Partially loaded barges are not a consideration because of infrequent occurrence. Barges
are economical for moving large quantities of cargo. Most often the shipping need is on a
continuing basis, and because of the high cost and problems associated with cleaning barges,
barges are dedicated for use in transporting specific commodities or compatible types of
commodities. Therefore, barges are usually loaded to the draft allowable for safe navigation
(about 9 feet 6 inches on the GIWW according to several tow operators interviewed) or they are
empty and in transit to a shipper. Small and infrequently occurring loads are usually shipped

more economically by rail or truck.
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Individual barges used in the area can contain as many as 20,000 barrels
(840,000 gaﬂom) of oil without drawing more than 10 feet of water in the shallow (12-foot
control depth) navigation channel. However, oil barges have 3-12 individual cargo
compartments, the largest of which would ordinarily contain less than the full-compartment
capacity of about 3,000 barrels (126,000 gallons).

Smaller (three-compartment) oil barges are typically about 35 feet wide by 200 feet long
(including a 25-foot forerake and a 6-foot stern bulkhead). Larger (as many as 10 compartments)
barges have a maximum Coast Guard allowable width of 54 feet. Lengths range to over 300
feet, including fore and aft bulkheads, which help absorb collision impacts.

Some oil barges do not have a forerake, but instead have six feet of bulkhead at both
ends. These barges, which are referred to as "box barges," are rarely used as lead barges in é
tow because of poor navigation characteristics.

There are three ways that oil could escape accidently from the loaded cargo barges
passing through the study area: (1) an undetected leak from a "single-skin” barge; (2) a barge
collision causing rupture of the sides or bottom of an oil compartment; and (3) ripping open the
bottom of a skin tank by grounding on rock or striking some large submerged object such as a
sunken wreck. It is unlikely that a leaking oil barge would go undetected before a barge tow
reaches the remote ANWR. The small amount of spillage that would be invoived in such a
fugitive spill (usually less than 50 gallons) is not considered in this study. The possibility of
damage to the bottom of a loaded barge in this well-maintained channel with soft bottom and
sides is remote. The most plausible oil spill threat in the study area is from a navigation accident
involving collision of an oil barge tow with another large vessel such as another tow of loaded
barges.

Because of the fact that loaded oil barges in the vicinity of ANWR cannot escape the
narrow confines of the GIWW except in the open deep waters of Aransas Bay, an accident
involving significant oil spillage would occur within the confines of the channel itself. Barge
architecture, channel geometry, speed limits, and other navigation practices limit the amount of
damage and resulting oil spillage that could occur incidental to a collision. Undamaged oil
compartments cannot be completely submerged because hatches and pressure/vacuum relief
valves (PRVs) are over 15 feet above barge bottoms, and oil barges are equipped with pumps
which can be used to transfer cargo from a damaged compartment to undamaged compartments to

reduce or eliminate spillage as shown in Figure 6.
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Figure 6. Single-Skin Barge Showing Pumps (1), Pressure/Vacuum Relief Valves (2), and
Cargo Compartment Hatches (3)
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Loaded barges in motion are capable of causing severe structural damage during a collision. The
damaging'force depends upon total mass in motion and the relative speed (and thus deceleration 3
rate) at impact. Lead barges in an oil tow are equipped with a slightly elevated forerake
(see Figure 7) designed to absorb much of the collision force, which minimizes damage to the
foremost oil compartment(s). Regulations of the U.S. Coast Guard limit the operating speed of
loaded barge tows to five mph, which further reduces damage in the event of a coilision.
Loaded oil barges drawing about 10 feet of water are comparatively easy to control on
inland waterways where strong cross-currents are not a problem. Also, cross winds are not a
serious problem in steering loaded barges. However, since empty barges are much more difficult
to steer, especially where strong cross winds are encountered, a barge collision in the study area
would most likely involve a tow of empty barges.
The relatively narrow channel of the GIWW tends to prevent the comparatively long tows
of loaded oil barges from being sideswiped. Only through serious pilot error or the unlikely
event that a loaded oil barge tow would be blown off course could a tow become grounded in a
way that exposed a large sidewall to potential collision; and even under these circumstances, the
exposure would be at a small acute angle. Figure 8 illustrates these factors.
The Qil Pollution Act of 1990 requires that "skin tanks" be phased out by 2010 and that o
oil be shipped exclusively in double-hull or "double-skin”" barges. Conversions are already
taking place in anticipation of this requirement. When double-skin barges for oil shipping
become mandatory, the probability of damage to an oil compartment of a barge sideswiped in a
collision within the channel will be negligible.
There are two specific locations in the study area where a loaded oil barge may be at risk
of a side-impact ;:ollision. One location is Welder Flats, where barge tows exit the Victoria
Barge Canal into the GIWW. Although there are no specific navigation traffic control systems
for the area, visibility is unobstructed and radio contact and coordination is common between
barge tows approaching the intersection.
Another problem area is in the open deep waters of Aransas Bay southwestward of Long
Reef (mile 517). A tow of loaded oil barges could turn perpendicular to the axis of the channel
without becoming grounded and perhaps be struck broadside by an oncoming barge tow. Some
of the contents of two oil compartments (less than 6,000 barrels) could be spilled, but great

distances (over 5 miles) and prevailing southwesterly winds would protect whooping crane habitat
. from damage. . 3
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Figure 7. Lead Barge With Elevated Forerake
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From these facts, it is apparent that if a significant spill threat exists in the study area, it
is associated with a frontal impact collision involving a loaded oil barge and another barge.
‘Where collision impact energy is spread evenly across the bow, the forerake absorbs collision
energy and damage to barge oil compartments is unlikely on either of the colliding front barges.
If the frontal impact energy is received on only one side of the bow, damage to an oil
compartment (behind the forerake) is more likely to occur. Thus, in frontal collisions involving
large oil barges (54 feet wide) that have two cargo compartments side by side behind the
forerake, it is unlikely that both forward compartments would be damaged.

It should also be noted that some barge tows in the area employ bow thrusters to help
steering in difficult navigation simations. In the event of a frontal collision, these units would
absorb shock and prevent damage to cargo compartments in the lead barge.

Most of the floatable oil commodities are being shipped through the study area in barges
with "single-skin tanks." The hull plates or "outer skin" of the barge function as a containing
wall for the individual oil tanks or cargo compartments.

To achieve economies of scale, the double-skin barges used for shipping crude and
residual oils (comparatively low-value products) tend to be large (54 by 300 feet or more) and
have a large (25 to 40-foot) forerake to help absorb the force of collisions. Many double-skin
barges for oil shipment are already in service. In the event of a navigation accident involving
such barges, there is significantly less risk of breaching the bottom or side walls of the oil
storage compartments.

Although conversion of the shipping fleet to double-skin barges will undoubtedly reduce
the possibility of oil spillage, there is a disadvantage. If the outer skin of a double-skin oil barge
is breached below the water line, a loaded double-skin oil barge will most likely sink.
Conversely, a single-skin barge loaded with light or medium-weight crude oil or residual oils
with a specific gravity less than one will remain afloat if only one compartment is breached,
because of the buoyancy of the other (unbreached) compartments and the buoyancy of the oil in
the breached compartment. Because of the relatively shallow depth of the GIWW (-12 feet at
mean low tide) in the study area, even a sunken oil barge would not constitute a serious spillage
problem because oil compartment hatches and pressure/vacuum relief valves would be situated
well above the high-water level, and oils would be retained in undamaged compartments.
Figures 9 and 10 illustrate cargo compartment hatches and pressure/vacuum relief values and the
situations that would be encountered with damaged single-skin and double-skin barges;
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In the event an oil compartinent was breached in a collision, the tow operator would
transfer oil from the damaged compartment to undamaged compartments. The objectives would
be to ballast in such a way as to eliminate or minimize oil loss through the cargo compartment
breach and to transfer as much oil as possible to a safe containment tank. All oil barges have
piping and a pump driven by a diesel engine to offload cargo or transfer cargo from one
compartment to another. Oil barge tows also have portable compressed-air driven pumps and oil
hoses that can be used to pump oil from the top of a damaged compartment to an undamaged
compartment, or to a slop oil storage tank (if available). In the relatively shallow GIWW, oil
cargo compartments are loaded for only 9-10 feet of draft, and plenty of extra storage space is
available m undamaged compartments during an emergency.

In the very unlikely event of a head-on collision at the slow speeds in the GIWW, it is
unlikely that severe damage to an oil storage compartment behind the forerake would occur. If a
worst case event did occur, it is unlikely that as much as half the cargo could escape before
leakage would be contained by natural or deliberate water ballasting and by cargo salvage within
the injured barge. Because the largest barge compartments used on the GIWW would contain
only about 3,000 barrels of oil when loaded, a worst case situation could involve less than 1,500
barrels of floatable oils spilled in a relatively short period of time (about an hour).

XI. WORST CASE SPILL PROBABILITY _

The probability of the worst case spill was definad for this analysis as the probability of a
collision between two tows that results in a significant spill of crude petroleum (WCSC
commodity code 1311), residual fuel oil (WCSC commodity code 2915), or lubricating oils
(WCSC commodity code 2916) from one or more tank compartments of barges in either or both
tows. This outcome can be considered the joint outcome of two separate events: (1) a collision
between two tows (event C) and (2) a significant spill of crude, residual fuel oil, or lubricating
oils (event S). Therefore, the probability of the worst case spill is the joint probability of events
C and S occurring, symbolized by P(C N S). This probability is determined by multiplying the
marginal probability of event S occurring irrespective of event C (P(S)) by the conditional
probability of event C occurring, given that event S occurs (P(C | S)). This is symbolized by
P(C N S) = P(S) * P(C | S). The estimation of this joint probability was developed in two
steps. The first step involved assessing the probability of one or more significant spills of crude,

residual fuel oil, or lubricating oil using the same approach as for the most likely spill.

48

-

W



Secondly, the conditional probability of a collision between two tows given that a significant spill
occurs was assessed by an examination of the data available concerning collisions resulting from
navigation hazards (other than docking or loading related hazards) such as poor visibility
conditions in the Texas inland waterway system.

The marginal probability of one or more significant spills of crude, residual fuel oil, or
lubricating oil, irrespective of whether a collision occurred, is estimated by following the same
procedure as for the most likely spill. The probability of one or more significant spills of any
commodity in the entire Texas inland waterway system is adjusted for the ton-hours of all
commodities shipped through the study reach, and then adjusted for the ton-hours of crude,
residual fuel oil, and lubricating oil traversing the study reach. As shown above in the most
likely spill section, the probability of one or more significant spills of any commeodity in the
Texas inland waterway system over an exposure of 11.06114 billion ton-hours of commodity
shipments is 0.91558, or 91.6 percent.

The ton-hours of worst case commodities traversing the study area during 1989 as
presented in Table 5 are: (1) 7,432,472 ton-hours of crude petroleum (WCSC code 1311), (2)
11,892,345 ton-hours of residual fuel oil (WCSC code 2915), and (3) 1,439,860 ton-hours of
lubricating oils (WCSC code 2916). The total exposure to worst case commodities traversing the
study area in 1989 is therefore 20,764,677 ton-hours or 0.02076 billion ton-hours.

The first step in determining the probability of one or more spills of the worst case
commodities (P(S)) is to adjust the probability of one or more spills of any commodity in the
Texas inland waterway system over an exposure of 11.06114 billion ton-hours by the overall
study reach exposure of 0.12839 billion ton-hours:

overall study reach P(S) = study reach P (n > 1)

= 0.91558 * (0.12839 / 11.06114) = 0.01063
This probability of one or more spills of any commodity shipped through the study reach is then
adjusted for the study reach exposure to worst case commodities:

study reach worst case commodities P(S) = 0.01063 * (0.02076 / 0.12839) =

= 0.00172

The conditional probability of a collision between two tows given that a significant spill
occurs was assessed by an examination of the data available for the Texas inland waterway
system for the period of 1986 to 1990 concerning collisions unrelated to docking or loading.
Only one collision meeting such criteria was found. This collision resulted in a spill of 680
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barrels of naphtha (a much lighter petroleum product than any of the worst case commodities),
which was caused by poor visibility conditions because of smoke from a marsh fire alongside the
GIWW near Port Arthur on September 9, 1990. The assumption that collisions occur along the
GIWW as a Poisson process is reasonable for this analysis, and the same approach as above for
the most likely spill was used to estimate the probability of one or more collisions occurring in
the Texas inland waterway system over an exposure of 11.06114 billion ton-hours.

The collision occurrence rate per unit exposure {)\) is estimated in this case by dividing
the number of collisions observed in the past (v = 1) by the past exposure (7 = 8.949 billion
ton-hours), which gives A = 1/ 8.949 = 0.11174. The probability of zero collisions in the
Texas inland waterway system over an exposure of # = 11.06114 billion ton-hours is given by:

_ (0.11174*11-061 14)0e-0.lll74-ll.06114
o

P(0) = 0.29055

As shown previously, the probability of one or more collisions is 1 minus the probability of zero
collisions. With P(0) estimated at 0.29055, or a 29.1 percent probability of zero collisions over
an exposure of 11.06114 billion ton-hours, the conditional probability of one or more collisions
given a significant spill over an exposure of 11.061 billion ton-hours in the Texas inland
waterway system is:

P(C | 8) = 1-0.29055 = 0.70945, or 70.9 percent.
This probability was then adjusted for the overall study reach exposure by multiplying the
probability calculated above by the ratio of the study reach exposure to the entire Texas GTWW
exposure:

overall study reach P(C | S) = 0.70945 * (0.12839 / 11.06114) = 0.00823
The above probability was finally adjusted for the study reach exposure to the worst case
commodities by multiplying the overall study reach P(C | S) by the ratio of the study reach
exposure to worst case commodities to the overall study reach exposure:

study reach worst case commodities P(C | S) = 0.00823 * (0.02076 / 0.12839) =

= 0.00133

Finally, the probability of the worst case spill is estimated by

P(C N S) = P(S)* P(C | S) = 0.00172 * 0.00133 = 0.0000022876,
or 0.00023 percent, over an exposure to crude petroleum, residual fuel oil, or lubricating oils of

20,764,677 ton-hours in the study reach. Expressed as an odds ratio, this probability of the
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worst case spill is equivalent to a 1 in 437,139 chance of one or more worst case spills over an
exposure to crude oil, residual fuel oil, and lubricating oils of 20,764,677 ton-hours in the study
reach.

Given the fact that the whooping cranes are in residence at the refuge from October
through April (seven months of the year), the worst case spill probability must be adjusted once
more by multiplying the probabilities determined above by 7/12:

P(C N S) = 0.0000022876 * 7/12 = 0.0000013344,
or 0.00013344 percent, over an exposure to crude petroleum, residual fuel oil, or lubricating oils
of 12,112,728 ton-hours. The exposure to 20,764,677 ton-hours of these commodities is also
reduced by 7/12 to the total of 12,112,728 ton-hours since the whooping cranes are only in
residence for 7/12 of the year. Expressed as an odds ratio, this probability of the worst case spill
is equivalent to a 1 in 749,400 chance of one or more worst case spiils over an exposure to worst
case commodities of 12,112,677 ton-hours in the study reach.

The mean spill occurrence estimate ("spill frequency®) for the worst case spill is obtained
by multiplying A, the spill rate constant, by the projected ton-hours (7) of crude, residual fuel oil,
and lubricating oil for the study reach. As shown above, A = 0.11174, and the projected volume
t of ton-hours exposure to crude, residual fuel oil, and lubricating oil was obtained by assuming
the projected increase of 23.6 percent for GIWW traffic applies to shipments of crude, residual
fuel oil, and lubricating oil, giving

t = 0.02076 * 1.236 * (7/12) = 0.01497 biilion ton-hours
of traffic through the study reach for crude, residual fuel oil, and lubricating oil for the seven
months the whooping cranes are in residence. The mean worst case spill occurrence rate is
therefore:

mean worst case spill occurrence rate = A * 7 = 0.11174 * 0.01497 =

= 0,00167 spills per billion ton-hours
or 1 spill per 597.82 billion ton-hours of crude, residual fuel oil, and lubricating oil transported
through the study reach. Assuming traffic volume per seven months of whooping crane residence
at ANWR remained at 1989 levels (128,393,996 ton-hours per year or 74,896,498 ton-hours per
seven months of cranes in residence at ANWR), the mean worst case spill occurrence for the

study reach is 1 worst case spill per 7,982 years.
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XIT. SI_MULATION OF SPILL EFFECTS IN SELECTED POTENTIAL SPILL o

LOCATIONS

The worst case spill event in the vicinity of the ANWR is a head-on collision involving a
barge loaded with crude oil, petroleum residual, or lubricating oil. Although historical navigation
data and analysis of local conditions indicate that the probability of such an accident on the
GIWW in the vicinity of the ANWR is quite low, it is possible that nearly 1,500 barrels of
fioatable oils could be spilled.

When spilled on water, floatable crude and residual oils tend to spread on the water
surface. In the relatively warm ANWR climate, layers of oil on water evaporate, weather, and
photo-oxidize rapidly; and wave action and rainfall help disperse oil through the water column
for particle absorption and precipitation and chemical and biochemical degradation. However,
intense wave action also mixes oil and water forming a floating emulsion known as "mousse”.
Because mousse can contain as much as 75 percent water, it complicates mechanical removal by
greatly increasing the volume of material that must be removed.

After an oil slick spreads and thins, it becomes more difficult to remove by skimming.

A weir skimmer has an efficiency of about 50 percent in a thick layer of oil (25 millimeters or

more), but recovery efficiency drops to about 10 percent in thin layers (1 to 8 millimeters). The °
key to minimizing damage from an oil spill is prompt containment in the smallest possible area

using naturai barriers if available and artificial barriers such as floating booms. Prompt

collection and removal of trapped spillage is also quite important.

A spill of about 1,500 barrels of floatable oils tends to disperse rapidly in wind-swept
open waters such as San Antonio Bay. If 1,500 barrels of oil from a point source are spread
evenly in a mile-long, fan-shaped plume opening at 30° from a spill site, the fayer thickness
would be less than 0.34 millimeters (assuming no evaporation or dispersion losses). Winds (in
this case blowing an oil film) tend to waver in direction. Wind roses for the area (see Figure 3}
indicate prevailing wind direction is from the south southeast and southeast (directions which are
only 22.5° apart), and winter winds are from the north and north northeast (again 22.5% apart). A
30° opening was selected for the hypothetical oil plume in an attempt to illustrate the probable
effect of wavering wind direction on dispersal of spilled oil in the vicinity of ANWR.

Oil films less than 1 millimeter thick are difficult to capture and recover, but would tend
to weather rapidly. Whooping crane critical habitat more than a mile downwind across open

_~,
water from a spill site would not be in serious jeopardy, because much of the spilled oil that is -
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not captured by portable oil booms would be evaporated or dispersed before traveiling a greater
distance from the spill site. However, smali amounts of "tar balls" or oily emulsion known as
"mousse” formed as a result of wave action could perhaps deposit on downwind shores if not
destroyed beforehand by natural forces. Therefore, human sentinels should be depioyed to haze
whooping cranes away from any habitat shallows or shores in jeopardy downwind of the spill
site.

Weather and tidal currents influence the speed at which spilled oils are dispersed in the
environment or transported to critical habitat that is susceptible to damage by floatable oils. The
prevailing winds from the southeast and south-southeast at the ANWR tend to keep tidal water
levels high, so that tidal flats are usually covered with water up to the edges of low marshes.
During these prevailing winds, uncontained floating pollutants such as oil would tend to be blown
northwestwardly toward marsh banks or bank erosion barriers. If not trapped and/or deposited
promptly, fugitive oils could be blown into unprotected openings leading to tidal ponds in the low
marshes that are a favored habitat for whooping cranes.

When winds at ANWR shift to strong northerly, which is not a rare event in wintertime,
they tend to push waters out of the local embayments, and tidal water levels drop. Edges of the
GIWW and tidal flats incised by the channel may be exposed, and currents within the channel
would tend to be southwestwardly toward Aransas Pass. Floating pollutants such as oils would
be blown to the southeast side of the channel. If not trapped, deposited on adjacent mud flats,
dissipated, or otherwise removed, they would migrate southwestwardly and eventually blow
southward into bays through openings in the dredged material deposits on the southeast side of
the GIWW.

There are many oyster beds located near the GIWW, especially near where the channel
crosses San Antonio Bay. Exposed oysters could become coated with spilled floating oil,
presenting a hazard to birdlife including wading birds if the oil coated oyster beds become
re-submerged before cleanup. Petroleum base oils do not kill the oysters unless the oysters
become smothered, but oil definitely does not improve the taste of oysters.

During prevailing southeasterly winds and associated high tides, oyster beds are not
exposed and in no jeopardy from spilled floatable oils. On northerly winds with low tide, parts
of some oyster beds may be exposed and Subject to coating by floatable oils. In that unfortunate
event, oil coated oysters would need to be cleaned by water jet or other means, using the same

techniques used for coated rock jetties or natural rock deposits.
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Wmds from the southwest and calm (unmeasurable) winds are also experienced in the
area. If winds from the southwest are experienced infrequently and for brief periods incidental to
an oil spill in the GIWW, the threat to sensitive tidal ponds in the low marshes would not be as
great as from the brisk prevailing winds from the southeast. Similarly, the spill damage potential
on tidal flat areas south of the navigation channel couid be a serious problem during low-tide
conditions. '

In all wind and tide situations, prompt containment by portable booms and removal by
skimming and/or absorption of spilled oil is obviously an essential element in damage control.
Spill control and pollution abatement procedures would be the same during "northers” as during
the predominating "southeasters.” However, strong northers are infrequent, and during a
norther, the danger of oil blowing into tidal ponds and low marsh is minimal. Unfortunately,
southeasters present the greatest risk of habitat damage, and these are the predominating winds.

Other weather conditions such as temperature and rainfail are a consideration in spill
damage assessment. Freshly spilled crude oil, for example, is more acutely toxic than oil that
has been in the water (weathered) for a number of days because the more toxic volatile
constituents, such as benzene and toluene, quickly evaporate and dissolve. Microbes in water
and soils also aid in destroying oils dispersed in the environment, Warm temperatures speed up
evaporation and microbial decomposition, and rainfall may dissipate and mix floating oil
constituents into the water column. Although these factors are important in long-term
remediation, the major emphasis in the ANWR area shouid be immediate containment and
removal of oils before "weathering” comes into play.

Fortunately, the worst case spill involves no more than 1,500 barrels, not all of which
would be deposited on sensitive habitat. However, spillage in certain critical locations with
prevailing southeasterly winds could cause oil deposits on marsh banks and emergent vegetation
in flooded mud flats. The oil and heavily tainted soils and vegetation would have to be removed,
and additional habitat damage would occur from the movement of workers and equipment to
these difficult-to-access locations. Damage incurred on northerly winds with associated low-tide
conditions would be limited to oil deposits on exposed mud flats and reefs adjacent to the
navigation channel. Qil-contaminated soils should be readily accessible from the edge of the
navigation channel and could be mechanically removed, if necessary, for disposal in compliance
with Federal and State regulations.
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Locations Within the Study Area Selected for Spill Effect Analysis

Representative potential spill locations where the most damage to the whooping crane or
its habitat would occur were selected in consultation with U.S. Fish and Wildlife Service
(USFWS) personnel, ANWR biologists, and Corps personnel. Criteria used in the evaluation of
potential spilt sites included terrain features and known or potential navigation hazards.

Four sites were selected for spill effects modelling: mile 492 of the GIWW at its
intersection with the Victoria Barge Canal near Welder Flats; mile 499 of the GIWW in San
Antonio Bay near Mustang Lake and False Live Oak Point; mile 507 of the GIWW in the
ANWR near Wynne’s Cut (across from Sundown Bay); and mile 515 of the GIWW near Long
Reef in Aransas Bay.

The first site was selected because of the habitat areas in Welder Flats alongside the
GIWW and the Victoria Barge Canal and the barge tow cross-traffic at the intersection of the
GIWW and the Victoria Barge Canal. The second site was selected because of the open water of
San Antonio Bay and the habitat areas on the shore of the Bay along the eastern side of the
ANWR (near Mustang Lake, Live Oak Point, etc.). The third site was chosen because of the
high density of the crane population and the commercial and private fishing boat traffic on a
private channe] that intersects the GIWW in the area of Wynne’s Cut. The choice of the fourth
site was based on the proximity of the area to habitat around Dunham Bay and the navigation
hazard posed by Long Reef.

At each of the four sites sclected for study, the effect of spilling up to 1,500 barrels of
floatable petroleum base oil (a "worst case” spill) is modeled to aid in assessing the potential
effect on whooping cranes and critical habitat. Because wind is the predominant driving force for
transporting floatable oil from a spill site in the GIWW toward any critical habitat in the vicinity,
the model studies illustrate the direction spilled oil would migrate when prevailing wind from the
southeast are blowing, and also when the second most likely wind conditions occur ("northers™).
The four locations selected do not represent the absolute instantaneous worst possible locations
for spill occurrence because the whooping crane territories cover wide areas and these territories
can shift location from year-to-year. However, the modeling technique can be used to illustrate
spill effects at any location or weather condition selected for analysis. The analysis for the four
locations does encompass the range of possible "worst case” simations from a spill in the ANWR
reach of the GIWW close to a known area of consistently high whooping crane use (V{ynne’s Cut
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site) to a spill in an open bay near a large area of critical whooping crane habitat (San Antonio
Bay site).>

Intersection of the GIWW and Victoria Barge Canal Near Welder Flats

The expected downwind migration routes of floatable oils from a barge collision at
Welder Flats are shown in Figures 11 and 12. During prevailing southeasterly winds, the
marshy banks of a dredged materials island immediately north of the Victoria Barge
Canal-GIWW intersection would almost certainly receive the brunt of the spilled oil shown in
Figure 11. If booms could be set up promptly to keep cil from being blown around the western
tip of the island, the spillage could be contained and very little habitat damage would result. If
not contained south of the island, the oils would endanger about 23 acres of submerged
vegetation and a half-mile of naniral marsh banks about 2,000 feet northwest of the collision site.
Further damage could be avoided by placing a portable boom across the Victoria Barge Canal to
block migration. Fortunately, the potentially damaged areas are accessible from the Victoria
Barge Canal.

If the worst case scenario were to occur 1,000 feet or more to the northeast, much more
submerged vegetation would be in jeopardy, more marsh bank could be damaged, and access to
damaged habitat for cleanup would be more difficult. If the accident occurred 1,000 feet or more
to the southeast, prevailing southeast winds would blow uncontained oils into open waters, away
from critical habitat.

If the worst case accident occurs during a norther, the uncontained oils would be blown

into the open waters of San Antonio Bay south of the collision site as shown in Figure 12.

GIWW in San Antonio Bay Northeast of Mustang Lake

A worst case spill occurring on the GIWW in San Antonio Bay northeast of Mustang
Lake would be difficult to contain because of the wave heights encountered in open waters on
prevailing or northerly winds. However, the plume would spread over open waters on both
prevailing and northerly winds, as indicated in Figures 13 and 14. The nearest habitat areas in
jeopardy would be the marshes at Webb Point to the northeast and at Ayers Point to the south.
These features are four or more miles distant from the site, and damage at these locations, if any,

would be minor. However, proper spill response effort should include placing human sentinels at
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these locations to monitor for presence of tar balls or mousse until the threat ceases and to haze
whooping cranes away from polluted or endangered shallows and shores.

If the spill were to occur more to the southwest near False Live Qak Point, some marsh
immediately north of the channel could be damaged on prevailing winds, and uncontained oils
would be blown around the northeast tip of a marshy peninsula and escape into open waters in
the direction of Webb Point. Nevertheless, it would be easier to boom and contain a spill in
more protected waters.

GIWW Near Wynne’s Cut Area Across From Sundown Bay

A worst case spill occurring at Wynne’s Cut on prevailing winds with high tides could
result in some habitat damage even if containment booms were installed rapidly. Prevailing
winds would blow oils directly toward submerged vegetation and marsh banks along the
northwest shore of Sundown Bay as shown in Figure 15. Travel distance to the nearest marsh
banks is less than a half-mile. Uncontained oil could then spread slowly along the shoreline of
Sundown Bay, in both directions perpendicular to the winds. It would be necessary to block
littoral migration by placing portable booms anchored on shore and extending perpendicular to
the shore out into Sundown Bay. Jon boats may be needed for access across this shallow bay.

Although there is a cut in the marshes leading to tidal ponds about a mile northeast of the
site, it is unlikely that fugitive oil would move that far before the spill could be contained by
portable booms. Nevertheless, floating booms would need to be used to block oil ingress through
this cut as soon as possible to prevent even more serious habitat damage. If the oil could not be
contained near the spill site, booms could be placed perpendicular to the Sundown Bay shoreline
to minimize the area damaged. About 10 acres of submerged vegetation and about a mile of
marsh banks could be damaged, some quite severely. If whooping cranes were feeding in the
area and were not deliberately and continually frightened away, they could be exposed to a fatal
oil coating.

The consequences of a spill on strong northerly winds would not be as severe as shown in
Figure 16. Uncontained oil could coat easily accessible banks along the bay side of the
navigation channel and the west side of Wynne’s Cut. Spilled oil could be easily contained by
booming perpendicular to the channel bayside banks and across Wynne’s Cut. If oil escapes
before booms can be placed, most of the fugitive oil would be pushed out of Wynne’s Cut and
into open waters by the northerly winds and falling tide currents. |
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GIWW in Aransas Bay Near Mile 515

A worst case spill in Aransas Bay near mile 515 would be difficult to contain because of
high waves normally encountered with prevailing winds from the southeast. These winds wouid
blow spilled oil into open waters toward Goose Island (over three miles away), and the marsh
and tidal flats at Blackjack Point (2.4 miles downwind) would be in jeopardy (tar balls, mousse,
etc.). The situation is illustrated in Figure 17.

In this situation, crane habitat would not be seriously damaged. If the spill occurred
closer to Blackjack Peninsula, more of the marsh banks and tidal flats would be damaged, and
the damage would be greater because the shoreline would be closer to the spill site. If the
accident happens further to the southeast beyond Long Reef, crane habitat would not be
endangered.

A spill occurring at mile 515 on a norther would probably cause problems at Long Reef,
about two miles south of mile marker 515. Tide levels are ordinarily low during a norther, and
the reef would act as a trap for undispersed oils. The reef banks downwind of the spill couid be
fouled. Although the area is accessible and would be easy to clean, some damage to crane
habitat could occur. This situation is shown in Figure 18.

XIII. EROSION AND SPILL EFFECTS MITIGATION PLANS

The GIWW channel through the ANWR is bounded by marshland, tidal flats, and other
valuable whooping crane habitat. The marshland is subject to erosion from wind and wave action
generated by natural prevailing winds and navigation traffic in the GIWW.

Concern has been expressed about several aspects of GIWW usage. One concern is the
erosion and subsequent loss of valuable habitat. Another concern is the potential spillage of
persistent, floatable petroleum-based oils that couid occur through a navigation accident on the
GIWW, possibly endangering cranes in the event of direct contact or habitat contamination.

Prevention of habitat damage from spillage and control of erosion along the GIWW from
San Antonio Bay to Aransas Bay would require construction of an unbroken structural barrier
along the landward side of the GIWW. The bayside or gulfside shores beside the GIWW would
require intermittent protection at areas of vital habitat, particularly those defined by the USFWS.
However, these structural measures could cause other undetermined effects on habitat. The areas

with the highest erosion rate were identified by USFWS personnel and are shown in Figure 19.
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Nonstructural measures to reduce the risk of spills and erosion damage have the capacity
to reduce the risk of spills but not to eliminate damages. Observations at the site indicate that the
slow-moving barge tows in the GIWW produce very little wake. The faster commercial fishing
and private motorcraft produce larger wakes and could be a significant factor in the erosion

problem.

Existing Contingency Plans

The Oil Pollution Act of 1990 (enacted by Public Law 101-380, August 18, 1990)
mandates that companies shipping and receiving oil in U.S. waters must have a U.S. Coast
Guard-approved oil spill response plan by February 18, 1993. OQil shippers will not be allowed
to operate through U.S. coastal waters to U.S. terminals without such plans. The response plan
must identify private resources for responding to a catastrophic oil spill. The roles of the various
public agencies and private entities are changing as the national, state, and regional rcspohse
plans are being reshaped after OPA *90.

A partnership of Federal government, states, local government, and industry comprises a
network of individual contingency plans that describe the roles, responsibilities, requirements,
and capabilities of different levels of government and industry. The National Contingency Plan
fa Federal regulation administered by the Environmental Protection Agency (EPA) under 40 CFR
Part 300] requires development of local contingency plans by Coast Guard districts in which On-
Scene Coordinators (OSCs) are designated for specific maritime port areas and are located in
those areas. EPA’s inland OSCs are designated by region and are generally stationed at EPA
regional offices. Predesignated OSCs make the initial determination of the need for Federal spill
oversight and response. EPA OSCs often make this evaluation by telephoning the local or state
officials at the scene. Coast Guard OSCs make some level of response to virtually every spill
reported, and the EPA OSCs provide technical assistance in the development of contingency
plans. State oil spill contingency plans are developed under individual state authority and are not
required by the NCP (National Contingency Plan). Appendix C contains a directory of contacts
at various agencies and response organizations.

The Texas Water Commission (TWC) was designated by the Governor of Texas, in
accordance with the provisions of the National Qil and Hazardous Substances Pollution
Contingency Plan, as the agency to supervise state-authorized pollution removal operations.
TWC was designated the state governmental agency to request reimbursement for pollution
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cleanup expenses for the reasonable costs incurred from the 311(k) revolving fund administered
by the U.S. Coast Guard pursuant to 33 CFR Part 153. In all cases, Texas requires that reports
of discharges or spills be made to the Texas Emergency Response Center, or through the TWC.
The TWC is required to inform its District Offices and other concerned state and Federai
agencies as appropriate for minor spills and will make immediate telephone contact with the
EPA, Region VI, and/or the appropriate U.S. Coast Guard Captain of the Port for ail spills or
releases within the U.S. Coast Guard’s pre-designated OSC’s area of responsibility.

Subsequent to the enactment of the 1990 Qil Pollution Act, the Legislature of Texas
amended Subtitle C, Title II, Natural Resources Code by adding Chapter 40, the "Qil Spill
Prevention and Response Act of 1991". This Act designated the Texas General Land Office
(GLQ) as the lead state agency for the prevention of and response to actial or threatened
unauthorized discharges of oil. The GLO was authorized to contract with any public agency or
private entity to enforce and administer the Act. The Act also created the Coastal Protection
Fund, which is financed through a fee on crude oil transferred at marine terminals. The fund is
used for administrative costs, acquiring state response equipment, operating regional response
centers, and paying response costs and third-party and natural resource damages. The GLO will
work in cooperation with the TWC, and nothing in the Act precludes the TWC from assuming
response and cleanup duties in situations involving predominantly a hazardous substance
discharge, pursuant to Subchapter G, Chapter 26, of the Water Code, and the state coastal
discharge contingency plan.

The GLO is directed under the Act to promulgate a state coastal discharge contingency
plan of response for actual or threatened unauthorized discharges of oil and cleanup of pollution
from such discharges. The TWC will develop provisions of the plan relating to unauthorized
discharges of hazardous substances, and the Texas Parks and Wildlife Department (TPWD) will
develop provisions of the plan relating to rescue and rehabilitation of aquatic life and wildlife and
the habitats on which they depend.

Contributions from the oil and maritime transport industries (in addition to tax revenues
provided by the Texas OSPRA ’91) have been procured through the efforts of the GLO and are
being used to purchase spill response equipment. Budget allocation decisions are still being
considered, and placement of on-site spill response equipment is being coordinated with other
public and private agencies. The statewide response plan being developed by the GLO is
currently in the initial development phase and will not be availabie until early 1993. 'fhe
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function of the GLO in terms of spill response in the short run is to fill the gaps in Texas’ spill
response left by the Coast Guard and the Marine Spill Response Corporation and to analyze and
develop new response procedures. Another function of the GLO is to evaluate private spill
response firms and issue permits to and certify qualified spill responders.

TPWD’s role in oil spill response and recovery is as the state natural resource trustee
under state and Federal laws. The department investigates any pollution and can bring charges
against any responsible party for damages to state biological resources. TPWD is in the process
of updating its response notification plan. It has started purchasing spill response equipment
{(booms, etc.) and has begun arrangements with landowners around Welder Flats to pre-position
storage containers with pre-measured booms and to locate mumbered posts as part of the Welder
Flats Spill Contingency Plan. Another initiative under the Welder Flats plan is to develop a local
response team comprised of local contacts from industry personnel from plants located along the
Victoria Barge Canal. These companies represent a source of experts and personnel trained in
spill response and safety that could be quickly recruited during an emergency situation. The
Environmental Contaminants Branch staff has received spill response training, and Law
Enforcement (Wardens) have personal protection and the safety training to evaluate safety hazards
of a spill situation. Additional staff and more specific training are anticipated as response
capabilities are achieved.

The Corpus Christi Marine Safety Office of the U.S. Coast Guard developed the Texas
Oil and Hazardous Substance Local Contingency Plan in compliance with the Federal Water
Pollution Control Act (FWPCA) of 1972, as amended by the Clean Water Act (CWA) of 1977
(33 U.S.C. 1321), the Comprehensive Environmental Response, Compensation and Liability Act
of 1980 (CERCLA) (46 U.S.C. 4605), and the National Contingency Plan (40 CFR 300), which
provides for the development, revision, and implementation, as necessary, of plans for areas over
which the U.S. Coast Guard has the responsibility to furnish or provide the On Scene
Coordinator during oil or hazardous substance spill emergencies. Discussions with the Coast
Guard MSO revealed that the Local Contingency Plan will be replaced by the Port Area
Committee report in early 1993. Changes to the plan are promulgated as amendments on a
yearly basis following annual review, and the 1991 amendments to the existing plan (dated
March 15, 1990) have been completed. These amendments consist of updated phone numbers
and addresses for plan participants.
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The USFWS is also developing a spill contingency plan focusing specifically on the
ANWR area and the threat to the whooping crane. ANWR personnel have recorded the size and
location of the small cuts between the bays and marsh areas on the refuge and the habitat areas
on Matagorda Island in order to prepare for booming in the event of a spill in the GIWW (see
Appendix D). Whooping crane behavior is also being analyzed to determine the best techniques
for keeping the cranes away from spill sites. USFWS and TPWD personnel trained in the
handling of these birds are the only people ailowed by law to conduct hazing activities or to
handle sick, injured, or contaminated whooping cranes. A Key Contact person (Dr. James
Lewis, Whooping Crane Coordinator, (505) 766-2914 or FTS 474-2914) has been designated to
advise authorized Federal and state personnel in the handling of whooping cranes. Before hazing
is attempted, it is important to have an uncontaminated area the whooping cranes can be directed
to. Also, whooping cranes are very fragile and have been observed to die from stress during
handling. The Key Contact can provide advice in these matters. Shallow-draft boats should be
used to patrol shorelines to keep the cranes away from spilled contaminants instead of airboats,
because airboats would tend to flush cranes from the interior salt marsh back toward the
contaminated habitat.

The Corpus Christi Area Oil Spill Control Association (CCAOSCA) is a participant in
several current spill contingency plans. It is an industry-local government nonprofit cooperative
that provides oil spill cleanup services primarily for the tidal waters of Aransas, Nueces, and San
Patricio Counties behind the barrier islands; but its equipment and expertise are available
elsewhere to its members, governmental agencies, or others who need oil spill cleanup services.
When larger spills occur, equipment contractors, marine contractors, labor contractors, and
others with whom the organization has working agreements are utilized to augment its own staff
when the need arises. In all of the aforementioned situations, CCAOSCA provides direction of
all oil spill cleanup work. CCAOSCA’s office warehouse and maintenance shop are strategically
located on the north side of the Corpus Christi Inner Harbor in the port area. Equipment
includes a 28-foot twin inboard boat, 21-foot airboat, several outboard powered boats, a 40-foot
lowboy semi-trailer, a 75-barrel vacuum truck, two pickup trucks, pumps, light plants, hoses, a
24-foot skimmer barge, and several other types of skimmers. CCAOSCA has approximately
7500 feet of containment boom, with two trailer-mounted boom reels containing 600 feet, ready
for instant response when needed. CCAOSCA aiso maintains a large stock of manufactured
sorbents. The Coast Guard’s contingency plan (from the Corpus Christi Marine Safety Office)
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presently incorporates CCAOSCA’s services; but after the 1991 Texas OSPRA law, the
membersi:‘rp (over 40 private companies are members of the CCAOSCA and provide funding for
its activities) is revising the Association’s charter and will decide on the new coverage area in
order to apply for a permit to the GLO by June 15, 1992. The Association had a storage site in
Rockport on land donated by the City of Rockport, but the City dedicated the land to other uses
recently and the Association decided to close the Rockport facility. Currently, CCAOSCA serves
the areas of Aransas, Nueces, and San Patricio counties, but has travelled as far away as the
Colorado River. Response time to the ANWR area for CCAOSCA is currently (after closure of
the Rockport facility) about two hours during weekdays, 8 a.m. to 5 p.m., and up to four hours
otherwise.

Garner Environmental Services is another major factor in the spill cleanup business.
Garner has offices in Houston, Texas City, and Port Arthur. It generally responds to spills in the
area along the GIWW and its branches from the Colorado River to the Sabine River. Garner
provides comprehensive control and cleanup of spills, with full supervision of the process and
fast response. Garner’s response time to the refoge would be approximately the same as
CCAOSCA. Garner has an extensive stock of spill response equipment and could handle the
situation at the refuge; but until the simation with CCAOSCA is resolved this summer, it is
uncertain which company would respond to a spill in the refuge area.

The Marine Spill Response Corporation (MSRC) was created in August 1990 to succeed
the Petroleum Industry Response Organization (PIRO). It will operate out of five regional
response centers, the closest of which is in Lake Charles, Louisiana. Each of the centers will be
supported by several strategically placed equipment sites. The Marine Preservation Association,
an organization including oil companies and shippers and receivers of oil, will fund MSRC, but
will have no control over operations. Each region will have four to six prestaging areas where
equipment and sometimes vessels and personnel will be located. MSRC is intended to provide a
best-effort response to major spills of persistent oil in U.S. coastal and tidal waters that are
beyond the capacity of local response organizations. MSRC is in the initial stages of acquiring
equipment and staffing the Lake Charles office and is planning on reaching fully operational
status within 30 months of enactment of the comprehensive Qil Pollution Act of 1990. MSRC is
not intended to replace existing oil spill cooperatives and independent response contractors such
as CCAOSCA and Garner. MSRC will respond when this infrastructure does not have sufficient

72



resources to respond to a large spill. Some joint training of MSRC subcontractors will be paid
for by MSRC.

Nonstructural Spill Contingency Plans

In addition to the proposed riprap dikes and revetments, several nonstructural plans for
reducing the likelihood of spills and erosion were evaluated. These plans would require
coordination between authorities because some aspects are outside the jurisdiction of the Corps of
Engineers.

Slower operating speeds have been proposed to help reduce habitat erosion and the
chances for navigation accidents and their severity. The Coast Guard has jurisdiction over
navigation practices on the GIWW. Coast Guard regulations limit barge tow speeds to five mph
when loaded and seven mph empty. Barge tows traversing the study area at these speeds were
observed to produce a very small wake that does not appear to be a significant factor in habitat
erosion. Crew boats, fishing boats, and private craft have been observed travelling through the
study reach at speeds mmch faster than barge tows, producing wakes several times as high. To
control vessel operating speeds in the study area, new Coast Guard speed limits would be needed,
involving a rule-making procedure as well as additional funding for the increased Coast Guard
personnel and equipment that would be needed for effective enforcement.

Another measure for reducing the risk of navigation accidents would be one-way traffic
restrictions. This measure, which would aiso fall under the authority of the Coast Guard for
implementation, would reduce the chances for collisions between vessels travelling in opposite
directions. Risk reductions would occur in areas that are navigation hazards because of channel
conditions (such as shoaling or sharp bends) or visual obstructions resulting from weather
conditions, vegetation, or smoke from channel-side fires. Tow captains operating in the GIWW
and Victoria Barge Canal have indicated that they maintain radio contact and receive advice from
approaching operators about wind and weather conditions ahead. If the weather is unsafe or
another tow would be crossing San Antonio Bay simultaneously from the opposite direction, tow
captains usually moor on the side of the GIWW in places such as the dredged material disposal
area (Barge Mooring Area) near the intersection of the Victoria Barge Canal and the GIWW.

Hazards that most concern operators regularly navigating the study area were identified
through interviews with twelve tow captains and port captains from companies of various sizes in
Houston, New Orleans, and Baton Rouge. Most of those interviewed had navigated ﬂ1e GIWW
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through Aransas Bay within the past three months. Interviewed tow captains and port captains
agree thz& the study reach is safe for navigation. Unlike certain areas of the GIWW in Louisiana
or on the eastern Texas coast, the study reach is free of visual obstructions. In daylight, tow
operators can see¢ oncoming traffic clearly because of the lack of trees. Another navigational
advantage is the straight run of the study reach, which contains few bends or turns. In general,
there is an adequate number of properly maintained navigational aids such as green and red
dayboard markers and radar buoys for navigation after dark or in poor visibility.

Another factor adding to the safety of the study reach is its muddy and sandy bottom,
which is free of oyster beds, reefs, rocky ledges, or other obstructions. With such a soft bottom,
a grounding is very unlikely to canse a spill. The only exception is in the GIWW near Rockport
(see Figure 20), which a port captain mentioned as a hazard because of the abundant rock ledges
lining the canal. His concern was that grounding on a rock ledge could split a number of
compartments in a single-skin tank barge and cause a significant spill. The portion of the GIWW
near Rockport is just outside of the smdy reach, and prevailing winds would push spilled oil
away from the refuge.

Another area of navigational concern lies directly across from the entrance to Mustang
Lake approximately at mile 501 (Figure 21). This is a high shoaling area of the GIWW, and
barge groundings have been reported (see Table 7). Nearby, approximately at mile 503, there is
a bend in the channel that could be improved through better markings with additional dayboards.

One common concern is pushing empty barges (empties) when there is a strong wind,
especially when the empties are in line (strung out) instead of side-by-side (doubled up). Because
empty barges sit high in the water, they have a large area for the wind to catch. It is not
uncommon when pushing at least two barges strung out in a 25-mph wind to use a steering
compensation of 12 degrees or more to maintain a straight course. To avoid entering open bays,
tow captains typically "hold up in the wind" by mooring in areas where the channei is protected
by dredged material banks or barrier islands. If there is a strong wind over a number of hours,
numerous vessels may be moored along the canal in the "Barge Mooring Area” at approximately
mile 491.5, as shown in Figure 22. This is an area of concern to captains because the moored
vessels may present a collision hazard to oncoming barge traffic.

Another area of concern is that navigational buoys may become off-station and lose their
original placement. Wayward barges may run over red and green markers, resulting in their

becoming off-station, particularly when empty barges face high winds and are blown slightly
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Year/Date

1985
2/18/85

5/10/85

1986
1/27/86

5/19/86

7/08/86

1987
2121/87

7/15/817

12/3/87

12/25/87

1988
6/14/91

11/14/88

1988
4/15/89

9/16/89

Table 7. Non-Spill Vessel Casualties Within the

Channel Mile

525

525

475

523

503

525

492

506.9

525

515

487

487

525

GIWW Channel Miles 475 to 525

(1985 through 1988)

Description

Accidental grounding of barge and towboat due to pilot error;
$5,000 damage to barge

Barge and towboat collision with a pier or dock due to
pilot error; no documented monetary damage

Crossing collision between an OSV and a tank barge in tow
due to pilot error; no docamented monetary damage

Meeting collision between a fishing vessel and a tank barge

and nls towboat due to pilot error; $60,000 damage to fishing
vesse

Accidental grounding of a tank barge in tow due to error
in judgement; $38,000 damage to tank barge

Collision with a pier of a tank barge in tow due to error
in judgement; no noted monetary e

Accidental dgroundm of a freight barge in tow due to
error in judgement; $500.00 damage to freight barge

Accidental grounding of two tank barges in tow due to error
1ng g

in judgement; no monetary damage
Accidental %'fundin of a tank barge in tow due to error in
judgement; $2,200 e to tow

Accidental grounding of a tow due to unknown cause; $5,000
damage to tow

Accidental grounding of a tow due to pilot error; $1,500
damage to tow

Accidental grounding of a tow due to pilot error;
$23,000 damage to tow

Accidental grounding of a tow due to shoaling; no
documentec[gr monetary damage

Source: U.S. Coast Guard CASMAIN Data Base (1991), Washington, D.C.
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off-course. Storms and high winds may also result in marker displacement. The Coast Guard is
responsible for replacement and maintenance of these navigational aids and does so on a regular
basis. The prevailing opinion is that the markers are well maintained. However, it is not
uncommon for buoys to become off-station for a few days. Although the prudent mariner does
not rely solely on navigational aids, tow captains occasionally ground barges because they relied
on an off-station buoy.

The majority of tow operators interviewed were from larger companies. The larger
companies commonly stated that in comparison to many other areas of the GIWW in Texas and
other states, the smdy reach is a relatively safe navigational area. Captains from smaller
companies have some reservations about the safety of the sdy reach. This difference seems to
be related to the horsepower that accompanies the barge tow and whether the company typicaily
uses bow thrusters in its tow configurations. It appears that smaller companies may be more
likely to have underpowered towboats and lack bow thrusters.

Bow thrusters have been suggested as one possible remedy to the situation of
underpowered tows and their associated problems with steering and control. A bow thruster is a
self-propelled, steerable, wedged section that is attached to the bow of the leading barge in a tow.
It provides additional steering and control and is especially helpful in high winds or when
operated with an underpowered towboat. In addition to providing steerage, about one-haif of the
bow thrusters assist the towboat by providing backward thrust.

Data from the U.S. Coast Guard’s CASMAIN database details various vessel casualties
for mile 475-525 from 1985 through 1988 (see Table 7). Although this database does not
identify vessel casualties that resulted in spills, it does indicate areas along the waterway that may
pose navigational hazards as evidenced by past collisions, groundings, or shoaling.

From 1983 through 1988, there were 13 separate tow vessel casualties in the 50-mile
study reach. Five of these casualties occurred on mile 525 (see Figure 15). The most common
casualty was accidental grounding, which occurred in nine of the 13 cases. There were three
accidental groundings and two collisions of barges with piers and docks in separate years at
mile 525. These data indicate that mile 525 in Aransas Bay is a recurrent navigational hazard for
collisions with docks and piers, for accidental groundings, and for shoaling. There is a fairly
sharp bend at mile 525, and eastbound or westbound tows that are steered too wide before the
bend may become grounded in the seven- to eighi-foot depths adjacent to the channel.
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The area of next greatest concern is mile 487, in which two vessel casualties occurred,
both of v:ihich were groundings through pilot error. That pilot error is the most common cause
of vessel casualty was confirmed by the interviews with experienced tow captains, who agreed
that vessel operator experience and care are the most important factors in vessel safety and far
exceed factors such as vessel horsepower, double-hulled tanks, and bow thrusters.

These data are significant only for determining areas of navigational hazard and do not
necessarily indicate that these areas of the channel are more prone to vessel spills. Accidental
grounding is by far the most common cause of vessel casualty. However, an accidental
grounding is unlikely to cause a spiil within the study area because of the soft bottom composed
of mud and sand.

In summary, the implementation of one-way traffic would only provide a small decrease
in the likelihood of a collision because one-way traffic is already a common practice on the
portions of the study area that pose a navigation hazard. Safety records also indicate the extreme
rarity of collisions of barge tows in the GIWW. Reports for the entire Texas inland waterway
system (which includes the GIWW and all intersecting rivers and channels) from the Texas Water
Commission for the years 1986 through 1990 indicate that only one out of 300 spills resulted
from a collision between barge tows at a site other than those with piers, docks, berths, or port
facilities. This collision resulted from poor visibility caused by a nearby marsh fire.

One-way traffic enforcement would require installation of a Coast Guard traffic control
station within the study area, along with appropriate communications equipment and personnel.
Traffic control centers are usually only located in major cross-traffic areas near industrial or
metropolitan centers such as Houston or Texas City. Some facilities have been closed because of
cutbacks in Coast Guard funding.

The only barge tow cross-traffic location within the study area is at the intersection of the
GIWW and the Victoria Barge Canal. Southbound traffic on the Victoria Barge Canal has the
right-of-way over traffic on the GIWW according to Coast Guard regulations, but tows on the
Victoria Barge Canal generally yield to tows on the GIWW according to experienced tow
captains. _

An alternative to a traffic control facility would be use of mandatory turning notices on
marine radio. Creation and enforcement of a regulation requiring this type of broadcast notice
would fall under the authority of the Coast Guard. Such messages are broadcast over

channels 13 (GIWW information channel) and 16 (emergency messages) when tows are turning at
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an intersection of the GIWW and a busy tributary such as the ship channels in Mississippi at
Bayou Cassat, Pascagoula, and Gulfport. The message used in Mississippi consists of the phrase
"Security, Security, Security, this is <vessel name> travelling <direction> on <GIWW or
intersecting channel > turning onto < direction and path>." The study area is remote enough so
that little if any interference from typical sources (such as police radios) would be encountered.

Structural Measures

A protection system capable of withstanding the effects of both wind-driven waves and
navigation wakes is needed to prevent marshland erosion and to provide the desired level of
protection for crane habitat along the study reach of the GIWW. The protection system should
also facilitate cleanup and serve as a barrier to prevent spilled commodities from leaving the
GIWW and contaminating critical habitat.

Several erosion control methods and protective devices that have proven effective in
similar environments were reviewed for consideration at this site. Protection devices considered
for use at this location included riprap dikes, sand bags, sand pillows, Longard tubes rubber tire
dikes, brush dikes and gobi-block revetment. These types of devices and systems were used by
the Corps of Engineers in the Shoreline Erosion Control Demonstration Program authorized by
Section 54 of Public Law 93-251 of the Water Resources Development Act of 1974. This
program was accomplished by 16 Corps of Engineers Districts including the Galveston District.

The devices were evaluated at the specific sites in the program. However, each device
was not evaluated under all environments and conditions. Also, the devices were not ranked
since each was used at an individual site. Each structure or device was monitored to determine
its general effectiveness and capacity to withstand the wave climate to which it was subjected.

Primary considerations in the evaluation of any protection system are construction costs,
minimizing damage to habitat during construction, minimizing long-term maintenance costs, and
maintaining accessibility to the structure(s) utilized at the protection system location. These
considerations must be balanced with the desire to provide the highest level of erosion prevention
and spillage containment. To the extent possible, the protection system should also provide for
circulation of tidal flow to prevent stagnation and promote entrapment of sediment in off-channel
areas too deep to be useful as habitat.

Since permeability is an important factor in providing for tidal exchange and drainage,
riprap dike should be constructed using the smallest rock size consistent with the wave climate.
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Since this is a relatively protected area not subject to wave action from the Gulf of Mexico, it
will be possible to use a moderate size stone. Also, because permeability is necessary for
circulation of tidal flow, a core of impervious material (such as clay) should not be used in the
riprap revetments or dikes. The rock configuration will be such as to minimize or prevent non-
soluble commodities spilled in the GIWW from passing through the dike. Although the riprap
may become coated with spilled material, its effectiveness will not be diminished and the rock in
the revetments or dikes can be cleaned by waterjet or other means during the spill response and
remediation process.

Through evatuation of the various erosion control devices discussed above, it was
determined that the protection system that would best accomplish the project objectives is a riprap
dike located immediately adjacent and parallel to the GIWW. The location of the riprap
revetments and dikes is shown in Figures 23 and 24. The placement of the riprap dike on the
natural bottom outside the dredged channel provides several benefits. The shallow natural bottom
between the top-of-cut of the GIWW and the channel-side toe of the riprap dike would reduce or
prevent damage from barge or boat traffic and reduce the chance for dike undermining from
channel-side erosion. Most importantly, the dike would reduce wave action. Permeability of the
dike would be low enough to prohibit the passage of oils and high enough to allow sufficient
flow-through for interior drainage and tidal flow exchange with the adjacent bays and tidal ponds.
Openings would be required only at major channel entrances or at access points required for
habitat management.

Locating the riprap dike alongside the channel would facilitate construction and
maintenance. The disadvantage of a rock dike in the vicinity of the channel is that there is 2
danger that an empty barge tow could be blown off course by strong onshore winds, damaging
the dike and/or empty barges.

Riprap for dike construction can be placed from barge loads of rock with boom-type
eguipment. Barge-based construction along the channel would result in little or no damage o the
mud flats, although the areas covered by riprap would obviously be destroyed. Other types of
construction along the existing shoreline would require land-based or marsh-buggy equipment,
which would damage marshland and tidal pond water bottoms, thereby producing habitat losses.

In areas where the edge of the channel comes close to the marsh and there is insufficient

berm on which to place a dike, rock can be placed from a barge-mounted crane bucket, and
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riprap revetments can be placed along the edge of the channel adjacent to the marshland as shown
in Figure 24.

In consultation with U.S. Fish and Wildlife (USFWS) representatives, areas along the
GIWW with erosion problems and nearby critical habitat of the whooping crane were identified.
These areas are shown on Figure 19. USFWS agents have indicated a need for erosion
protection along the entire shoreline on the Blackjack Peninsula side of the GIWW and on certain
parts of the Bay side of the GIWW and the islardds immediately south of the GTWW. The
locations recommended for placement of the rock dikes protect these areas and provide a
structural barrier to block pollutants spilled in the GTWW, especially floatable oils, from entering
critical habitat areas and to facilitate spiil cleanup.

The locations recommended for the riprap dikes are shown in Figures 25 (ANWR) and 26
(Welder Flats). It should be noted that the recommendations also inciude placement of riprap
dikes near Welder Flats (Figure 26) from the island (just north of the Victoria Barge
Canal/GIWW intersection) northward beside the GIWW. These dikes would help protect critical
habitat in the vicinity of the increased navigation hazard associated with cross traffic near the
intersection of the two canals.

All the erosion and habitat areas of concern could be protected with dikes constructed
from barge-based equipment, with the exception of the San Antonio Bay side of the small,
unnamed island between False Live Oak Island and Rattlesnake Island. The GIWW side of this
island could be protected with a riprap revetment constructed with barge-based equipment, but
the shallow waters on the San Antonio Bay side of the island would preclude the use of barge-
based procedures.

The dike system should be constructed to the lowest elevation consistent with the average
wave climate and tidal conditions. This would usually be about one and one-haif feet above
normal high tide. It is not practical or necessary to construct the dikes to an elevation to
withstand hurricane tides. In the event of hurricane tides, the dikes would be inundated at an
early stage in the approaching storm tides and would not suffer severe damage as a resuit of
being completely covered. The base of the dike should be on filter cloth ballasted to secure
placement and prevent displacement of the outboard edges. The typical sections shown in figures
12 and 13 provide a view of the recommended construction.

The dike should be intermittently pierced with timber piles at approximately one-half mile
intervals. The timber piles should be suitably marked with reflective markers or othe; approved
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devices to advise marine traffic of the dike locations and access openings. The openings should
be about'SO feet wide with piling on each terminus as shown in Figure 27 to serve as markers
and to facilitate attachment of a floating boom during seasonal occupation by the whooping cranes
and to provide protection for off-channel areas during spill occurrences and when cleanup
activities are underway.

Evaluation of Proposed Contingency Plans

Nonstructural measures such as vessel speed control and one-way traffic would reduce
erosion damage and the probability of barge coilisions in the study area. However, vessel speed
timits would not eliminate erosion damage from vessel wakes and would have no affect on
erosion from wind-blown waves. In addition, navigation traffic control measures cannot
eliminate the possibility of accidental spillage of poliutants.

If barge navigation is restricted to one-way traffic through the study area, barge tows
going in the opposite direction must be parked temporariiy at the ends of the control zone untii
direction change occurs, which increases the danger of a collision. There would obviously be
some additional shipping costs associated with delays encountered by barge tows waiting for
traffic direction changes, and regulatory expenses would also be significant.

The construction of riprap dikes and revetments along the navigation channel would
control erosion damage from both navigation traffic and wind-driven waves. Riprap dikes and
revetment can block spilled oils from getting into sensitive areas such as marsh and tidal flats,
particularly when augmented with floating oil booms at openings in the dikes and revetments for
inlet channels, small boat access, etc. Spilled oils would be generaily confined to the navigation
channel on prevailing winds. On northerly winds, oils not trapped within the dike and
revetments could be blown through openings between the dredge material islands and into open
waters southward of the navigation channel. Although soluble pollutants can flow easily through
riprap dikes, the soluble pollutants such as sugar and alcohol that are shipped through the study
area do not present a serious threat to whooping cranes or their habitat.

The most significant advantage of a riprap dike and revetment system with floating booms
at openings is that the consequences of less-than-immediate spill response with portable booms
are not as severe. Habitat protection from oil spills would be in place whenever whooping cranes

were in the vicinity.
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Oil-polluted riprap is not easy to clean, but dikes and revetments would be easily
accessible from the navigation channel. Oil~contaminated riprap needs to be cleaned sufficiently
by pressure hoses or other means so that a sheen does not form on the water surface after wave
lap. Black coating or caking that does not leave a sheen when splashed shouid not present a
hazard to whooping crane life and should eventunally biodegrade.

Floating oil booms in place from October to April in order to protect openings in riprap
dikes and revetments can be removed in late spring for repair and storage and replaced when
whooping cranes arrive in the fall. The booms require maintenance while in place, and
additional portabie booms shouid be available in the vicinity for rapid deployment to prevent an
oil spill from spreading, coating riprap, and increasing cleanup area and costs. Presumably, the
capability for these tasks, or at least supervisory control, would be given to the ANWR.

Revetments placed where sensitive marsh banks come very close to the edge of the
navigation channel may cause damage to empty errant barges, but should not endanger loaded
barges and therefore do not increase spill risks. Riprap revetments placed on marsh banks may
alter or destroy some whooping crane habitat. Riprap dikes placed in mud flats may alter
existing water flow characteristics and sedimentation rates in the shallows and mud flats between
the dike and existing shores. These changes may be favorable or possibly unfavorable to certain
habitat regimes.

The construction of riprap dikes and revetments in the designated areas will reduce
erosion damage and habitat damage in the event of an oil spill. Construction and maintenance
costs for such facilities will be significant, although total costs have not been determined. The
monetary value (liability) of habitat damage that would be prevented by these structures has also
not been determined.

The U.S. Coast Guard Local Contingency Plan for the Corpus Christi Marine Safety
Zone takes special recognition of critical habitat areas at and near ANWR requiring immediate
notification of any spill. Unfortunately, the critical area is a long distance from Coast Guard
installations and/or the resources such as portable booms, skimmers, and absorbants. The key to
minimizing damage is containment of spilled oil at the spill site, and the sooner portable oil
booms are deployed to contain the oil spilled, the less likelihood there is of habitat damage and
more costly cleanup measures. With prompt response to a spill, less boom footage is required

for containment than after a delay of several hours for marshalling and transport.
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Although federal and state laws place responsibility for initial containment measures on
the vessel operator (at least until the arrival of the Coast Guard On-Scene Coordinator), Vessel
operators have not always been able to handle the situation following a spill. In view of the
critical situation at ANWR, it is recommended that the capability to respond immediately with
sufficient boom to contain a "worst case" spill should be avaiiable at or near ANWR to minimize
response time.

If the passive protection system of riprap dikes and seasonally placed floating booms is
installed, the capability to install, maintain, repair and store oil booms and similar equipment will
be needed at ANWR. This capability could also be expanded to include spill response with
portable booms, absorbants, and other equipment.
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Appendix A

WATERBORNE COMMERCE STATISTICS CENTER
COMMOD!TY CODES

et
CODE  CONMODITY NAME

161 COTTON, RAW

102 BARLEY AND RYE

193 CORN

106 0ATS

105 RIZE

106 SCRGHLYM GRAINS

107 WHEAT

111 SOVBEENS

112 FLAYSEED

119 OILSEEDS, NOT ELSEZWHERE CLASSIFIED

121 TORACCO, LEAF

122 HAY AND FGODER

129 FIELD CROPS, AND ELSEWKERE CLASSIFIED

131 FRESH FRUITS

132 BANANAS AND PLANTAINS

133 COFFEE, GREEN AND ROASTED (INCLUDIHG INSTANT)
134 COCOA BERHS

141 FRESH AND FROZEN VEGETABLES

{51 LIVE £KIRALS (LIVESTCCK) EXCEPT 200 ANIMALS, CATS, DOGS, ETC.
1461 ANIWALS &ND ANINAL PRODUCTS, NOT ELSENHERE CLASSIFIED
191 MISC. FARM FROD

841 CRUDE RUBRER & ALLIED &UMS

861 FOREST FROJUCTS, NGT ELSEWHERE CLASSIFIED

911 FRESH FiSH, EXCEPT SHELLFISH

912 SHELLFISH, EICEFT PREPARED OR PREPARED
913 MERHARGEN

931 NARIME SHELLS

1011 IROR ORZ 4ND CCHCEWTRATES

1021 COPPER CRZ AND CONCENTRSTES

F0%1 BRUXITE AWD GTHER ALUMINUK ORES & CONCENTRATES

1081 MANEANESE JRES AND CONCENTRATES

1631 WONFERRQUS METAL ORCS % CONCENTRATES, NOT ELSEMHERE CLASSIFIED
1121 €03 & LIGNITE

1331 CRUZE FETROLELN

1611 LIMESTGNE FLUX % CALCAREQUS STONE

1412 BUILDIHG STGNE, LRWORKED

1442 BAAD, SRAVEL ARD CRUSHED ROCK

1431 CLAY, CERAMIC AkD REFRACTGRY MATERIALS

1471 PHOSFHATE ROCK

1479 HATURAL FESTILIZER WATERIALS, NOT ELSEWHERE CLASSIFIED



Appendix A
WATERBORNE COMMERCE STATISTICS CENTER
COMMODITY CODES

HCSE
CODE  CIMMODITY NAKE

1491 SALY

1892 SHLPHUR, DRY

1493 SULPHUR, LIQUIR

1494 BYPSUM, CRUDE AND PLANTERS

1699 WONMETALLIC NINERALS, EXCEPT FUELS, XOT ELSEWHERE CLASSIFIED

1911 CROHANCE & ACCESSORIES

2011 MEAT, FRESH, CHILLED, FROZEN

2012 MEAT % MEAT PRODUCTS PREPARED OR PRESEZRVED, INCLUDING CANNED KEAT PRODUCTS
2014 TALLONW, ANIMAL FATS AND DILS

2015 ANINAL BY-PRODUCTS, NOT ELSEWHERE CLASSIFIED

2021 DAIRY PRODUCTS, EICEPT DRIED ¥ILX & CREAR

2022 DRIED HILK & CREAM '

2031 FISH & FISH PRODUCTS, INCLUDING SHELLFISH, PREPARED OR PRESERVED
2034 VEGETABLES & FREPARATICNS, CANMED & OTHERWISE PREPARED & PRESERVED
2039 FRUITS, AND FRUIT & VEBETABLE JUICES, CANNED & OTHERWISE PREPARED & PRESERVED
2041 WHERT FLOUR ARD SEMQLINA

2042 ANIMAL FEEDS

2049 GRAIN MILL PRODUCTS, HOT ELSEWHERE CLASSIFIED

2051 SUBAR

2962 NOLASSES

2081 ALCOHOLIC BEVERAGES

2091 VEEETABLE JILS, ALL GRADES, MARGARINE & ZHORTENING

2092 ANIMAL OILS AND FATS, NOT ELSEWHERE CLRSSIFIED, INCLUDING MARIME
2094 GROCERIES

2095 ICE

2099 MISC FGGD PRGD

2111 TCBACCD MANUFAETURES

22il BASIE TEXTILE PRODUCTS, EXCEPY TEXTILE FIEERS

2d12 TEXTILE FIBERS K0T ELSEWHERE CLASSIFIED

2311 APPAREL AND DTHER FINISHED TEXTILE FRODUCTS

2441 LGS

2412 RAFTED LO33

2413 FUEL 4600, CRARCOAL, AHD WASTES

2414 TIMBER, FLETS, FOLES, FILING, A¥D OTHER WOCH IN THE ROUEH

24135 FULPWO0D, LGS

gklés WOOD CHiPS, STAVES, MOLDINGS
g4l LUMEER

2431 VENEER, PLYWCGD AND DTHER WORKED N3aD
2591 UCJH HANUFACTURES, NJT ELSEWHERE CLASS
ccli FURKITURE & FIATURES

2611 FULP

IFIES
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WATERBORNE COMMERCE STATISTICS CENTER
COMMODITY CODES

WCED
CODE  COMMODDITY NAME

2621 STAHDARD NEWSPRINI PAPER

2431 PAFER AND PAPERBOARD

2591 PULP, FRFER ROT OTVEEWISE CLASSIFIZD

2711 PRIRTED KATTER

2810 SOBIUN HYDROXICE (LAUSTIC SOCA)

2811 CRUDE PRGDUCTS FROM COAL TAR, PETROLELM & NATURAL 6R5, EXCEPT BENZEME U TOLUENE
2812 DYES, ORGANIC PTSMENT, DYEING & TANNING MATERIALS

2813 ALLDACLS

2816 RADIDACTIVE & ASSOCIATED MARTERIALS, INCLUDINE WASTES

2817 BENZENE AND TGLUENE, CRULE & COMBERCIALLY FURE

2818 SULFURIC ACID

2819 BASIC CHEMICALS AND FRODUCTS, NOT ELSENWHERE CLASSIFIED

2821 PLASTIC MATERIALS, REGEMERATED CELLULOSE & GTHER SYNTHETIC RESINS, INCLUDING FILK, SHEETING, & LANINATES
2822 SYNTHETIC RUBBER '

2023 SYNTHETIC (MAN-WADE) FIBER

2831 DRUGS {EIOLOGICAL PRODUCTS, MEDICINAL CHENICALS, BOTANICAL PRODUCTS & FHARMACEUTICAL PREPARATION
2341 SOAP, DETERGEHTS, & CLEANING FREPARATIONS; PERFUMES, COSMETICS, & OTHER TOILET FREPARATIONS
2851 PAINTS, VARNISHES, LACQUERS, cHAMELS, AND ALLIED PRGDUCTS

2861 GuUM AND KOOD CHEMICALS

2871 NITROGEHDUS CHEM FERTILIZERS, EXCEPT BIXTURES

2872 PITASSIC CHEM FERTILIZERS,EXCEPT KIXTURES

2673 PHOSPHATIC CHEM FERTILIZERS, EXCEPT MIXTURES

2876 IASECTICIDES, FUNGICILES, PESTICIDES, L DISINFECTANTS

2879 FERTILIZERS AND FERTILIZERS MRTERIALS

2891 NISC CREM PRGE

2711 BASOLINE. INCLUDIKG HATURAL SASOLTHE

2912 JET FIEL

2915 KERQSERE

2914 DISTILLATE FUEL OiL

2915 RESIDUAL FUEL DIL

2918 LUERICATING OILS L GREASES

c?17 WAPTHA, RINERAL SPIRITS, SOLVENTS, 40T ELSEWHERE CLASSIFIED

2918 ASFHALT. TAR, &KD PITCHES

2720 COKE, IRCLUDING PETROLEUM CCHE

2921 LISUEFIEE PETROLEUN BASES, CCAL GASES, NATURAL BAS. L MATURAL SRS LIUIDS

29531 AGPFALT BUILDIRS MATERIALS

2991 PETROLEUN ANG CDAL PRODUCTS, KOT ELSEWRERE CLRSSIFIED

2011 RUBRER X0 MISC PLASTIC FRED

3111 LEATHER AND LEETHER FRODUCTS

2211 BLAES ARD GLASS FRODUCTS

Ic4l BUILDING CENMENT
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WATERBORNE COMMERCE STATISTICS CENTER
COMMODITY CODES

WCsC
CICE  COMMODITY WARME

3251 STRUCTURAL CLAY PRODUCTS, INCLUDINS REFRACTCRIES

227} LINE

3231 CUT STGYE & STONE PRODUCTS

3291 MISC NONRETALLIC MINERAL PROD

3311 PIE IAON

2912 5LAG

3313 COKE (COAL & PETROLEUN), PETROLECN PITCHES & ASPHALTS, & NAPTHA & SOLVENTS

7314 1RON & STEEL LGOTS, & GTHER PRINARY FORNS, INCLUDING BLANKS FOR TUBE & PIPE, L SPONGE IRON
3315 IRON & STEEL PARS, RADS, ANGLES, SHAPES & SECTIONS, INCLUDING SHEET PILINGS

3316 IR0N AND STEEL PLATES, SHEETS

3317 RON AND STEEL PIFE AND TUBE

3318 FERROALLOYS

3319 PRIMARY IRON & STEEL FRODUCTS, NOT ELSEWHERE CLASSIFIED INCLUDING CASTINGS IN THE ROUGH
2321 HONFERRCUS METALS FRINARY SHELTER PRODUCT, 3ASIC SHAPES, WIRE CASTINGS & FORGINGS, EXCEPT CORPER, LEAD, 2INC & ALUX;
3322 COPPER AND CCFPER ALLOYS, WHETHER OR HOT REFINED, UNWORKED °
3323 LEAD AND ZIKC INCLUDING ALLOYS, UMMORKED

3324 ALUNINUM AHD ALUXINU ALLOYS, UNMORKED

3411 FABRICATED METAL PRODUCTS,EXCEPT ORDNANCE, MACKINERY, & TRANSPORTATION EQUIPHENT

3511 MACKINERY, EXCEPT ELECTRICAL

3511 ELECTRICAL MACHINERY EQUIPMENT & SUPPLIES

3711 MOTOR VEHICLES, PARTS AND EQUIPKENT

721 ATRCRAFT BHD PARTS

3731 SHIFS AND BBATS

3791 MISC TRANS ECUIFMENT

3di1 IHSTR, TIME, FHGTO, OPTICAL G6O0DS, WATCHES AND CLOCKS

3911 NISC MANUF FRODUCTS

W11 1RGN AMD STEEL SCREP

4012 NCNFERRDUS METAL SCRAP

4022 TEXTILE WASTE, SCRAF, 24D SWEEPINGS

GOch FAPER WASTE ANG SCRAP

4029 HESTE AND SCRAP, KOT ELSEWHERE CLASSIEIZD

411 VATER

4112 COUMODITIES, WOT ELSEWHERE CLASSIFIED

4113 MISCELLEREOUS SRIPHENTS 4T IDENTIFIAGLE BY COMNGDITY

5115 FATERIALS USED 13 WATERWAY IMPROVEMENT, SCYERRMEWT WATERIALS

4115 ENPTY CONTAINERS

5599 DEFARTYENT CF OEFENSE CONTRGLLED CARSO 4 SPECIAL CATEBORY ITZKS
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Appendix B

WATERBORNE COMMERCE STATISTICS CENTER
PORT AND DOCK CODES

tISTRICT/REGICN

BEBIN  END AREA
NEW ENGLAKD DIVISICH 1 - 1999 ATLANTIC ARER
HEW YORK DISTRICT 2000 - 3599 ATLANTIC AREA
PHILADELPHIA DISTRICT 5000 - 4999 ATLANTIC AREA
BALTIMARE DISTRICT 3000 - 6349 ATLANTIC AREA

NORFOLK DISTRICT

WILMINGTON DISTRICY

CHARLESTEN BISTRILT

SAVARNAH DISTRICT

JACKSCRVILLE DISTRICT (CONT AT 14158)
KOBILE DiSTRICT

JACKSINVILLE EISTRICT {(CONT FROM 16939)

NEW ORLERKS DISTRICT {COKT FROM 15999 % CONT AT 45000)

YICKS3URG DISTRICT

HEMPHIS DISTRICT

ST LOUIS DISTRICT

ROCK ISLARD DISTRICT

5T PAUL MSTRICT

LOUISVILLE BISTRICT

HUNTIMBTON DISTRICT

PITTSBURGH DISTRICT

NASHVILLE JISTRICT (CORT AT 45003)
LOUISVILLE DISTRICT {CONT FRUN 41543)
NASHVILLE DISTRICT

KANSAS CITY DISTRICT

OMAHA DISTRICT

GALVESTON DISTRICT (SEE INDIVIDUAL PORT CODES BELCW)
TULSA DISTRICT (CONTIMUED AT 643681

LITTLE ROCK DISTRICT

TULSA DISTRICT {CCNTIRUED FRON &1459)

REW GRLEANS (CONT FROM 20434/CONT AT 46000}

HOBILE SISTRICY

NEW ORLEANS (CGNT FROM £5033/CONT AT A7000)
SALVESTCH DISTRICT/GINM (SEE INDIVIDUAL CODES BELOW)
HEW ORLEANS DISTRICT (CONT FROM b4cAS)

RLASKAN TRANS-SHIP PT AT PANAMA

ST. LAWRENCE RIVER, NY
ST. LAWRENCE RIVER, ONTARID
LAKE BNTARID

LAKE ERIE

DETROIT RIVER

LAKE ST CLAIR

€T CLAIR

LAKE HURDN

ILLINOIS RIVER

LAKE NICHIGAR

5T MARY'S 2iVER

LAKE SUPERIOR

L0S ARBELES DISTRICT
SAN FRAHCISCD BISTRICT
FACIFIC 3CEsN DIVISIGH
PORTLANG DISTRICT
SERTTLE BISTRICT
arlLn WALLE DISTRICT
ALASKA DISTRICT

6330 -14999
11000 -11999
12000 -12999
13000 -13739
14000 -14999
15000 -15699
16158 -17959
20000 -20999
21313 -21999
22000 ~£2354
30000 30997
31300 -51799
32615 -32999
40000 -41543
41544 -4599
43000 -43981
44000 -44999
45000 -45002
43003 -47999
50900 -50999
31499 -02999

60001 -50999
61000 ~51499
62000 -54307
64308 -44999
65000 -65034
65033 -£5450
66000 -b02465
bb2b6 -56700
67000 6702
69999

70001 -704%9
70500 -70799
71000 -71999
72000 -72999
73000 -73999
74000 -74999
73000 -759%99
76000 -76999
77000 -77291
77410 -779%9
78000 -7695%
79000 -79599
60000 -59799
81000 -32399
Bad00 -69999
F0060 -70599
91000 -91399
52000 -2899
930006 -59%98

ATLANTIC AREA
ATLANTIC ARZA
RTLANTIC ARER
\TLANTIC AREA
v-6C
nv-6C
]
nv-6C
NV-6C
ry-6C
MVY-6C
Mv-6C
#v-6C
ny-6C
v-6C
Hy-6C
NV-6C
nY-5¢
nv-€C
MV-6C
nv-6C

HV-6C
My-6C
Hy=-56C
Ny-6C
NY-6L
#v-6C
HY-6C
HY-6L
MY-6C
Hy-6C

GREAT LAKES
BREAT LEKES
GREAT LAKES
SREAT LAKES
ZREAT LARES
GREAT LAKES
BREAT LAKES
GREAT LAKES
GREAT LARES
GEERT LAKES
SRERT LARES
GREAT LAKES
PRCIFIC AREn
FACIFIC ARER
FRCIFIC AAEA
FeCIFIC AREA
FACIFIC ARER
FACIFIC nRER
FRCIFIC AREA



Appendix B
WATERBORNE COMMERCE STATISTICS CENTER

PORT AND DOCK CODES

FALVESTON DISIRICT BEGIN END AREA

JOHNSON BAYCD, LA 50002 "v-6C
GULF VIA SABJME PASS 50019 #V-6C
SABINE PASS HARBOR £0020 v-gL
SABINE LAKE LOWER AREA 80021 Ny-6C
SABINE LAKE UPPER AREA 50049 Ny-§C
CRANBE, 50050 WV-8C
BEAUMDNT, TX 60055 nv-6C
FERRY LANBING PORT BOLIVAR 50800 Mv-6C
PORT BOLIVAR. TX 50204 MV-6€
JCT HSC AWD TEXAS CITY CHANNEL 40205 MV-BC
TRINITY BAY OFF DOUBLE BAYOU 50300 Hv-6C
DOUBLE BAYOU 50302 Nvy-6C
GALVESTON BAY OFF ANARUAC CHARNEL 50315 Ny-6C
ANAHUAC CHANNEL, TI 60315 NV-&C
TRINITY RIVER CHANNEL 60318 MV-6C
HATAGORDA BAY (THES 1S QUT OF ORDER / SEE 40453) 50350 W-sC
CEDAR BAYOU 60352 NY-8C
600SE CREEK 60383 W-6C
GULF AT HOUSTGM, TEXAS CITY, GALVESTOM 50359 NV-6C
HOUSTON SHIP CHANN 60370 Hv-8C
SALVESTON BAY VYIA CLEAR CREEK 8030 Hy-6C
CLEAR CREEK ' 50392 Av-6C
GALVESTON BAY V1A DICKIMNSON BAYOU 50404 ny-aC
DICKINSEN BAYBU 50405 KvV-6C
TEXAS CITY, TX 60414 HV-6C
CHOCOLATE Bavou 50480 Hy-6C
BASTROP BAYDU 50494 Hv-6C
SAN BERNARD RIVER 50517 Mv-6C
FREEPGRY 50518 Wv-6C
BULF AT FREEPDRT 50519 Nv-5C
COLDRADD RIVER 60523 Hv-6C
OPEN WATER VIA CHANNEL 7O PALACIOS 60529 Hv-6C
CHANNEL 70 PALACIOS 50330 My-8C
BPEN WATER VIA PORT LAVACA 50657 Ny-8C
HATAGORDA SHIP CHAMNEL 60438 HV-6C
OPEN WATER V1A GUADALUPE RIVER 60489 ny-8C
BUADALUPE RIVER TG VICTORIA 50550 ny-sC
OPEN WATER V13 ROCKPORT CHANMEL 60698 nv-6C
ROCKPORT 40699 fv-6C
GULF AT PCRT ARANSAS 60749 Hy-6C
CHANMEL TJ ARANSAS PASS $4730 My-6C
CORPUS CERISTI 50770 Mv-6C
TRANS-SHIPMENT PT BULF CF MEXICOD 50719 wV-6C
OPEN MATER AT FT MANSFIELD 60929 My-6C
OFEN WATER VIA ARROYD CCLORADG 60939 NV-6C
ARRDYD CCLORAZO 50940 nv-6C
GINM SABINE TO GALVESTON bb2bd -55350 HyV-6C
SALVESTON BAY TQ SALVESTCH CHANNEL 54330 -56333 My-gC
BALVESTON CAUSEWAY 46337 HV-&C
HORTH END SARBENT 3ERCH 66410 Hy-6C
SOUTH END SARBERWT EEACH bb422 NV-6C
HORTE Ziil ARARSAS WILDLIFE REFUSE {AWA) 86475 ny-6C
SUUTH EMD 4RANSAS WILILIFE REFUGE 66525 mY-gC
SOUTH E6D AWR TO BROWNSYILLE (NMILE £90) 46323 -66690 Hy-6C

SOURCE: Pert and Deck Manuals. Calendar Year 19BR, 4 Vels.,

Haterborne icazerce at3tistics Center. few Grleans, .a.

1988,

)



Appendix C

RESPONSE DIRECTORY



RESPONSE ASSISTANCE DIRECTORY

2500 FEDERAL AGENCIES

U. S. COAST GUARD

National Response Center
Washington, D. C.

Marine Safety Office
Corpus Christi, TX

MSO Corpus Christi’s Resident
Officer in Brownsviile, TX

Captain JOHN E. LINDAK
(Co-chairman, RRT)

Commander P. P. WIECZYNSKI
(Alternate)

Environmental Health Officers

CAPT Michael ADESS
Atlantic Area

CAPT James HENSLEY
Pacific Area

LCDR TERUEEN
Ninth Coast Guard District

CAPT Jerry JOHNSON
Commandant (G-KOM-4)

National Strike Force
CG Atlantic Area Strike Team (LAST)

CG Pacific Area Strike Team (PAST)

1-800-424-8802
(24 hours)

FTS: 529-3162/3192
COM: (512) 888-3162
(24 hours)

FAX; (512) 888-3115
Cellular Phones (2):
(512) 946-3986
(512) 946-3987

COM: (512) 546-2786
FTS: 529-2583
FAX: (512) 546-2583

(Duty hours)
FTS: 682-6296

COM: (504) 682-6296
(Non-duty hours)
FIS: 682-6225
COM: (504) 589-6225

FIS: 664-6448
COM: (212) 668-6448
FTS: 536-3591

COM: (415) 437-3591
FTS: 942-39%4

COM: (216) 522-3994
FAX: (216) 522-3261

FTS: 942-3994

FTIS: 537-6601
COM: (205) 639-6601

FIS: 556-2655
COM: (415) 883-3311



Mr. Charles A. Gazda

ENVIRONMENTAL PROTECTION AGENCY

EPA Emergency Response Branch

(Co-chairman, RRT)

Mr. Russel F, Rhoades

Environmental Services Division

Environmental Response Team
(Request assistance through EPA HQ
Hazardous Response Support Division

during working hours)

Duty Hours

COM: (214) 655-2270
FTS: 255-2270
Non-Duty Hours

FTS: 255-2666
COM: (214) 767-2666

Duty Hours
COM: (214) 655-2210

FTS: 255-2210
Non-Duty Hours

FTS: 255-2222
COM: (214) 655-2222
Telecopy

FTS: 255-2142
COM: (214) 655-2142

TELEX: 89 786
TWX: (710) 822-9269
(Hotline)

FTS: 340-6740
COM: (201) 321-6660
(Daytime)

(201) 321-6740

DEPARTMENT OF COMMERCE

National Marine Fisheries Service

Mr. Donald Moore
Area Supervisor

Ted Keiser

Duty Hours

FTS: 527-6699
COM: (409) 766-3699
Non-Duty Hours

COM: (409) 744-4953

Duty Hours
COM: (305) 3614306
FTS: 350-1306

L



Nati i Atmospheric Administration

LCDR Chris Nelson
Scientific Support

FTS: 682-6901/6225
COM: (504) 589-6227
Pager: PIN# 27149
1-800-759-7243
Celluiar Phone:
(504) 5830799

DEPARTMENT OF THE INTERIOR

Mr. Raymond P. Churan
Regional Environmental Officer
Albuquerque, NM

(Primary)

Mr. Glenn B. Sekavec

Regional Environmental Assistant
Albuquerque, NM

(Alternate)

U. S. Fish and Wildlife Service

Mr. Brian Cain

U.S. Fish and Wildlife Service
Corpus Christi, TX

(Primary)

Mr. Larry Gamble

U.S. Fish and Wildlife Service
Corpus Christi, TX

(Alternate)

Mr. Brent Giezentanner
Aransas National Wildlife Refuge

Mr, Stephen Thompson
Laguna Atacosa National Wildlife Refuge

C3

FTS: 474-3565
COM: (505) 766-3565
Non-Duty Hours

COM: (505) 294-8215

Duty Hours

FIS: 4742914
COM: (505) 766-2914
Non-Duty Hours

COM: (505) 865-5409
Telecopy

FTS: 474-2289

FTS: 5266700
COM: (713) 750-1700
Non-Duty Hours

(713) 480-7418

FTS: 529-3346
COM: (512) 888-3346
Non-Duty Hours

(512) 992-2435

COM: (512) 286-3533
(512) 289-3559

COM: (512) 748-3607



Natio; ervi

Mr. Jim Walters
Nationat Park Service
Sante Fe, NM

Mr. Bill Tanner
National Park Service
Santa Fe, NM

Mr. John Hunter

Padre Island National Seashore
(Primary)

Mr. Steve Adams

Mr. John Lujan

Padre Island National Seashore
(Alternates)

Minerals Management Service

New Orleans District Office

Lake Jackson, Texas District Office

Mr. Robert Meurer
Offshore Platform Inspection Office
Corpus Christi, TX

FTS: 4766371
COM: (505) 988-6371
Non-Duty Hours

(505) 471-8392

FTS: 4766371
COM: (505) 988-6371
Non-Duty Hours

(505) 471-5906

COM: (512) 937-2621

COM: (512) 937-2621
COM: (512) 949-8173

FTS: 680-9505
COM: (504) 736-2505

COM: (409) 299-1041

COM: (512) 888-3241

DEPARTMENT OF DEFENSE

U. S. Army Corps of Engineers

Southwestern Division; Texas (inland)

Mr. Jim Harrison, Chief
Emergency Response Branch

C-4

Duty Hours
FTS: 729-2425
COM: (214) 767-2425
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~ U, S. Army Corps of Engineers (cont’d)

Mr. Dale Davidson Duty Hours

Natural Disaster Manager FTS: 729-2424

(Alternate) COM: (214) 767-2381
Non-Duty Hours
COM: (214) 296-2163
Telecopy

FTS: 729-5306/05
COM: (214) 767-5306

Southwestern Division; Texas (coastal)

Jerry Smith Duty Hours
Galveston, TX FTS: 542-7199
Non-Duty Hours

COM: (409) 938-3106

Galveston District, Galveston, TX

Mr. Gus Marinos COM: (409) 766-3956
(Primary) Non-Duty Hours

COM: (409) 7634673
Mr. Don Briggs COM: (409) 766-3960
(Alternate)

FEDERAL EMERGENCY MANAGEMENT AGENCY

Mr. James E. McClanahan General Info;
or Alton Ray COM: (202) 646-2500

Duty Desk:

COM: (202) 646-2400

GULF COAST

CHAIRMAN, JOINT RESPONSE TEAM
U.S.:
CAPTAIN JOHN E. LINDAK TELEPHONE: (504) 589-6271
EIGHTH COAST GUARD DISTRICT TELEX: 701801 USCG NLN UD

HAILE BOGGS FEDERAL BUILDING
500 CAMP STREET
NEW ORLEANS, LOUISIANA 70130



ON SCENE COORDINATORS (OSC)

CAPTAIN ANTHONY C. ALEJANDRO TELEPHONE: (512) 888-3192
COMMANDING OFFICER DUTY TELEPHONE:

USCG MARINE SAFETY OFFICE (512) 888-3162

P. O. BOX 1621

CORPUS CHRISTI, TX 78403

2502 STATE AND LOCAL AGENCIES AND ORGANIZATIONS

Texas Water Commission

Mr. David Barker COM: (512) 463-7727
(24 Hours)

or Duty Officer COM: (512) 465-2138

Mr. Chip Voltz COM: (512) 851-8484

(Corpus Christi) COM: (512) 853-8008(H)

Mr. Charles Webster COM: (512) 968-3165

{Brownsvilie)

Ms. Mary Track COM: (512) 463-7761

or Mr. Don Fawn COM: (512) 463-8175

(Austin)

Texas Parks and Wildlife Department

Region 4 Duty Hours

Resource Protection Division COM: (713) 474-2811
Non-Duty Hours
COM: (713) 471-3203

Mr. Charles R. Chandler Duty Hours
Resource Protection Division COM: (512) 937-6323
Region § Non-Duty Hours

COM: (512) 851-1570

Governor of Texas

Office of the Governor COM: (512) 463-2000

C-6

)
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Texas General Land Office

Mr. Dudley Lightsey Duty Hours
Austin, TX COM: (512) 5784654
Mr. Lloyd Mullins Duty Hours
Aransas Pass, TX COM: (512) 758-7228

Non-Duty Hours
COM: (512) 758-5053

Department of Public Safety
Mr. Anthony Michniak Duty Hours

Corpus Christi COM: (512) 854-2681
: Non-Duty Hours
COM: (512) 465-2000/2277

Mr. Ted Childs Duty Hours

Harlingen COM: (512) 423-1160
Texas Department of Agriculture

Corpus Christi Satellite Office COM: (512) 546-5135

Texas Department of Highways and Public Transportation

Mr. Donal R. Mosier Duty Hours

Corpus Christi COM: (512) 855-8281
Non-Duty Hours
COM: (512) 991-3641

Mr. Amadeo Saenz Duty Hours

Pharr COM: (512) 787-2773
Non-Duty Hours

COM: (512) 686-6617

Texas Air Control Board

Mr. Tom Palmer Duty Hours
P.E., Director COM: (512) 882-5828
Corpus Christi Non-Duty Hours

COM: (512) 643-5878



Mr. Robert J. Guzman Duty Hours
Director- COM: (512) 425-6010
Harlingen Non-Duty Hours

COM: (512) 4230163

Texas Department of Health
Mr. Charles B. Marshall, Jr.
Public Health Regional Director
Harlingen Office COM: (512) 423-0130
Corpus Christi Office COM: (512) 888-7762

Railroad Commission of Texas
Mr. Fermin Munoz, Jr. COM: (512) 242-3113
District 4 COM: (512) 242-3117
District Director
Texas Water Development Board
Mr. Gary Powell COM: (512) 463-7979
(Circulation Maps)

Local Emergency Planning Committees

Aransas County COM: (512) 729-6282
Cameron County COM: (512) 542-8764
Kenedy County COM: (512) 294-5224
Matagorda County COM: (409) 245-4871
Refugio County COM: (512) 526-5653
Willacy County COM: (512) 689-3321
Calhoun County COM: (512) 552-3226
Jackson County COM: (512) 782-6662
Kleberg County COM: (512) 592-6629
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Nueces County
San Patricio County

Victoria City/County

2503 OTHER ORGANIZATIONS

University of T Mari t Po

Mr. John Thompson
Dr. Pat Parker

Cleanup Contractors

Corpus Christi Area Oil Spill Control Association
P. O. Box 717, 1231 Navigation Blvd.
Corpus Christi, TX 78403

Marine Services
P. O. Box 416
Port Isabel, TX 78578

Peterson-Riedel Maritime Services
1110 Howard Drive
Deer Park, TX 77536

Marine Pollution Control Inc.
21 21st St South
Texas City, TX 77590

Clean Gulf Association
101 Holt Rd
Victoria, TX 77901

Garner Environmental Service
314 Allen Genoa Rd
Houston, TX 77017

Emtech (Environmental Services Inc.)
312 S. Ricey
Houston, TX 77506

COM:
COM:

COM:

COM:
COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

(512) 838-0444
(512) 3644944

(512) 465-2138

(512) 749-6711
(512) 749-6756

(512) 882-2656

(512) 943-2648

(713) 479-5295

1-800-334-0004

(713) 488-3463

(512) 575-1443

(713) 920-1300

1-800-336-0909



Cleanup Contractors (cont’d)
Oil Spill Control Services

4639 Corona Suite #2

Corpus Christi, TX 78411
Miller Environmental Services
4260 Beacon St

Corpus Christi, TX 78405
Malin Environmental

5220 Ave G

Galveston, TX 77551

Yacuum Tru er Equipment
Allwaste Services

Brine Service Company, Inc.
H. and K. Vac Trucks, Inc.
Industrial Service

Nueces Vacuum Services
Parkem Industrial Services
Pronto Vacuum Service

SDC Services, Inc.
Southwestern Refining Company
Union Carbide Corporation

E. I. Dupont De Nemours
Coastal Refining and Marketing

KOCH Refining Company

C-10

COM:

COM:

COM:

COM.:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

(512) 855-8913

(512) 883-5726

(409) 744-8510

(512) 289-6100
(512) 289-0063
(512) 3644311
(512) 882-3597
(512) 884-9642
(512) 289-0832
(512) 449-1541
(512) 855-4551
(512) 884-8863
(512) 552-9711
(512) 572-1872
(512) 887-4100

(512) 241-4811
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Bird Rescue/Cleanup

The International Bird Rescue Research Center

Aquatic Park
Berkeley, CA 94710

The Humane Society of the U.S.
2100 L Street NW
Washington, D.C.

National Audubon Society
Corpus Christi, TX

Offshore Helicopter Services

Evergreen Helicopters
6842 Old Brownsville Rd

Industrial Helicopters
Rt 3, Box 423 Old Brownsville Rd

Omniflight Offshore Helicopters
Corpus Christi International Airport

Petroleum Helicopters
N Highway 35, Rockport

Waste Disposal Facilities

Chemical Waste Management, Inc.
P. O. Box 9295
Corpus Christi, TX 78408

Safety-Kleen Corporation
3820 Bratton Road
Corpus Christi, TX 78415

SDC Service, Inc.
P. O. Box 7142
Corpus Christi, TX 78415

Texas Ecologists, Inc.
P. O. Box 307
Robstown, TX 78380

Safety-Kieen Corporation
4 Mile N. of Jackson Rd
McAllen, TX 78501

C-11

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:

(415) 841-9086
(202) 452-1100

(512) 854-6070

(512) 854-9955
(512) 265-9533
(512) 289-1181

(512) 289-5057

(512) 852-8284
(512) 697-8460
(512) 855-4551
1-800-242-3209

(512) 697-8460



Divers

Copeland’s Marine Divers, Inc.
4041 SPID, C. C.

Oigetree Gum Byrre Welsh & Hubner
2816 N. Shoreline, C. C.

Padre Island Dive Shop
7336 SPID, C. C.

Bill Wolf Diving
Brownsville

3 C’s Diving Service
Brownsville
Salvage Companies

Bisso Marine Co.
New Orleans, LA

Portable Marine Services Inc.
Pasadena, TX

The Salvage Association
Houston, TX

Robertson Marine Sales

Redfish Bay Terminal

Billy Cannon

Homer Robertson

Jed Brundrett

Gulf King

C-12

COM:

COM:

COM:

COM:

COM:

COM:

COM:

COM:
COM:
COM:
COM:
COM:
Mobil:
COM:

COM:

(512) 854-1135

(512) 883-7244

(512) 851-9238

(512) 943-2980

(512) 943-3814

(504) 866-6341

(713) 472-7716

(713) 961-0591
(512) 749-5820
(512) 758-1323

(512) 233-4833
(512) 942-2648

(512) 749-5820
850-0499

(512) 749-5532

(512) 758-5379
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Appendix D

SIZE AND LOCATION

OF CUTS BETWEEN BAYS
AND MARSH AREAS IN
WHOOPING CRANE

CRITICIAL HABITAT
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MARSH OPENINGS - OIL SPILL RESPONSE PLANNING
Boom Length/Marsh Opening (Cut) Length:

{cuts not drawn to scale}

I - 20 m 11 - 248 m 20 - 1000+ m

2 - 240 m 12 - 50 m 21 - 7 m

3 - two cuts, ~ 20 m each 13 - 160 m 22 - 320 m

4 - 115 m 14 - 115 m i
5 - 62 m 15a -~ Il m

6 - 26 m 18b - 100 m

7 - 265 m 16 - 58 m

8§ - 57 m 17 - 18 m

9 - 250 m 18 - 21 m

10 - 166 m 19 - 1000+ m
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MARSH OPENINGS -
Boom Length/Marsh Opening (Cut) Length:

(cuts nol dramn to scele}

OIL

I -30m
2 - 17 m (low spot, high tide will breach)
3 - 10 m (low spot)
4 - 3m
5-3m
6§ -22m
7-45m
8 - 456 m
9 -5 m
10 - 20 m
H -~ 26 m
12 - 19m
13 - 46 m
4 ~5m
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SPILL RESPONSE PLANNING

15
16
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18 -
19 -

20
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22 -

23

26
27
28

60 m

40 m

30 m (side creek off cove)

110 m at mouth, 40 m at sandbar inside

110 m

double cut, two openings measuring 35 m & [5 m, respectively
25 m (needed only at high tide)

143 m (3 cuts, use one continuous boom)

85 m

- 180 m
25 -

15 m (only needed at high tide - oyster ridge low spot)
30 m
220 m
250 m
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EXECUTIVE SUMMARY

This study principally reports on the outcome of discussions held by a Delphi panel brought
together to compare a proposed open water channel with the existing land-locked channel of the
GIWW in the vicinity of the Aransas National Wildlife Refuge, the wintering ground for the
threatened and endangered whooping cranes. One outcome of the meeting was to look at an
additional open bay aiternative. The additional aiternative is considered in this report as well as the
originally proposed alternative.

Most of the panel judged the existing channel to be safer for navigation than either open bay
alternative. The alternative consisting of two straight legs with a wrn in Mesquite Bay was judged
to have five to six times greater spill potential due to collision than the existing channel. The
proposed alternative which followed the historic channel and made use of existing cuts through the
reefs was judged to have a potental risk factor nine to 10 times greater than the existing channel.

The panel members feit that small spills of less than 20-30 gallons of diesel fuel or bilge
pumpage were the most likely spills with small spilis of several hundred galions of fuel from a
sunken shrimp boat or pleasure boat as the next most likely. The worst case spill was judged by
most of the panel members to be a significant quantity of crude oil, residual oil or lubricating oil.

Environmental impacis of spills on the different alternatives were discussed without a decision
on which alternative would suffer the most impact. The point was made that the whooping cranes
are irreplaceable while other resources were duplicated in other areas.

It was agreed that cleanup would be more difficult in the open bay than in the existing
channel with the exception that if contamination got into the shaliow Sundown Bay the impacts would
be quite severe.

An esumate of effecis of spills was made for worst case spills at a number of sites on the two
alternatives. Likely effects were estimated for the two most prominent wind/tide regimes prevailing
from mid-October to late April while whooping cranes are normaily resident in the area. Biotic
communities affected by each spill scenario were identified and probable biological effects discussed.

Most of the panel members felt the existing alignment to be the better alternative. Their
agreement was highly conditional on the ability to insure against negative impacts in the event of a
spill. Several of the panel members declined to express a position on this question.

General concerns and points of comparison among the alternatives, both explicit and implicit,
were evident during the panel discussion and during meetings by GEC staff with individual resource
agency personnel and other informed parties. These and other factors were taken into account in
Gulf Engineers & Consultants’ (GEC) evaluation of the existing and alternative routes. As a result
of its own deliberations GEC felt that the best course of action would be to continue to use the
existing channel while seeking increased protection for whooping cranes and their habitat;
particularly in the vicinity of Sundown Bay.
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Final Report

ARANSAS NATIONAL WILDLIFE REFUGE
QUALITATIVE CONTAMINANT SPILL ANALYSIS
FOR
THE EXISTING GIWW ALIGNMENT
AND AN OPEN BAY ALTERNATIVE ALIGNMENT

I. INTRODUCTION

In June of 1992, Guif Engineers & Consultants, Inc. (GEC) produced a report titled Spill
Contingency and Prevention Plan for the Gulf Intracoastal Waterway at the Aransas National Wildlife
Refuge for the Galveston District, U.S. Army Corps of Engineers. That study examined the most
likely and worst case spill scenarios of commodities transported in barge tows on the Gulf
Intracoastal Waterway (GIWW) and potential effects on the rare and endangered whooping crane and
its habitat. The project area covered in that report consisted of a 31-mile portion of the existing
channel of the GIWW that crosses the critical habitat of the rare and endangered whooping crane,
including a 13.25-mile reach of the Aransas National Wildlife Refuge (ANWR). The southern end
of the project area is located about 35 miles northeast of Corpus Christi, Texas. The 1992 report
used an analysis of the types and amounts of the commodities shipped over this portion of the
GIWW, a spill probability estimation procedure developed by the Minerals Management Service, and
historical spill data on the GTWW to define a worst case spill and calculate the probability of a worst
case spill occurring in the smdy region. The worst case spill was defined as the release of 10 or
more barrels of crude petroleumn, residual fuel oil, or lubricating oil.

The present study is a follow-on to the 1992 study cited above and draws heavily on it. The
purpose of the present study is to evaluate the relative probability and effect of a contaminant spiil
in the existing channel alignment and in two possible alternate open bay alignments southeast of the
existing channel. Because there are no previous large spills along the GIWW in the project area or
along the Texas coast (except at docks) to provide a basis for statistical comparisons of land-locked
and open bay navigation incidents that could cause a contaminant spiil, it was decided to use a
qualitative approach (the Delphi Technique) to compare the existing route and alternative open bay
routes. A panel made up of knowledgeable experts from state and federal natural resource agencies,
navigation and shipping interests, regulatory agencies, spiil response agencies, and the Corps of
Engineers was convened and charged with judgmentally determining the relative probability, probable
locations, and most likely and worst case scenarios for a spill occurring along the three routes.

Drawing on the 1992 study, input from the Delphi panel, and other sources, a qualitative
impact analysis of the most probable and worst case spill events for the various alignments was
carried out. The analysis includes a study of spill direction of movement, biological impacts on the
ecosystem, and practicality and impacts of recovery and cleanup. Comparison of alternatives is
restricted to the geographic areas that fall within the points of divergence of the alternate routings.
To provide for both comparison and continuity, maps and discussion concerning the projected
dispersion plumes and effects of wind and tide conditions for spill locations on the existing channel
are included from the 1992 GEC Report. The same methodology and assumpnons used in that report
to project oil spill plumes and impacts are used in this effort. Finally, the routing alternatives are



evaluated in terms of their overall positive and negative qualities, particularly with respect to their
probable effect on whooping cranes.

1I. ROUTING ALTERNATIVES

The routing alternatives that serve as the basis for this evaluation are the existing channel
alignment and two open bay alternatives (Figure 1). The first open bay alternative was designed by
the Corps of Engineers. The second open bay alternative was designed by GEC on the basis of
comments made during the panel meeting to consider the effects of a straighter channel.

Existing Channel

The existing channel of the GIWW is a fairly straight land-locked route that passes through
the area of the ANWR where the residual flock of less than 20 whooping cranes were concentrated
in the 1940s. This is still the area in which they are most heavily concentrated.

Open Bay Alignment 1

Open Bay Alignment 1 follows as much as possible a route that was in use before the present
land-locked alignment was dredged. It makes use of a number of namral previously dredged cuts
or passages through existing oyster reefs that trend approximately north-south across Carlos Bay,
Mesquite Bay, and Ayres Bay. Traversing from one pass or cut through a reef to one in the next
reef requires a number of direction changes that typically are made near the easterly or westerly sides
of the reefs. The Delphi panel judged this alternative to be very difficult to navigate safely.
Consequently, a second alternative was explored that removed the hazards of multple turns.

Open Bay Alignment 2

Open Bay Alignment 2 consists of two straight legs with a turn in the middle of Mesquite
Bay. New passages through the oyster reefs would need 1o be dredged under this alignment
ailternative.

III. DELPHI PANEL
Panel Inputs

Persons participating in the Delphi panel were sent a packet of background materials in
preparation for the meeting. The background material for the Delphi panel included the following:
a copy of the 1992 GEC report; a copy of the letter informing them of the questions/concerns to be
addressed in the mmeeting; a study area map showing several likely spill sites on the proposed
alternative (Open Bay Alignment 1) open bay route; commodity tonnages shipped through the study
area; a classification of commodities by the impact potential; wind roses showing prevailing and
frontal passage wind directions; and a preliminary spill analysis for the likely spill sites on Open Bay
Alignment 1. The purposes of these materials were to both focus and inform the discussion while
still Jeaving the panel members free to explore any questions they thought pertinent. A copy of the
information packet contents is included as Attachment I to this report.
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Seven questions were posed to panel members in advance letters and in the information
packet:

1. In what places are spills most likely to occur in the existing alignment and in the
open bay alignment?

2. What is the relative probability of a spill occurring in the existing channel alignment
versus the open bay alignment?

3. Is one alignment more dangerous than another in terms of the quantity of any
particular commodity that could be spilled?

4. What is the most likely spill in the two alignments?

5. What is the worst case spill in the two alignments?

6. What would be the envirommental effects of the worst case spills for the two
alignments?

7. What are the potentials for containment and cleanup of the worst case spills in the

two alignments?

The Delphi panel identified the average most likely spill as being a spiil of 20-30 gallons of
diesel fuel or bilge pumpage from a shrimp boat, crew boat, or pleasure yacht. Spills making up
this average could range from a few gallons to several hundred gallons of fuel (in the unlikely event
that a shrimp boat or pleasure boat sank in the area). Spills of this nature were discussed in the 1992
GEC report, and literature was cited (Martens, 1976) that indicated little environmenta] damage was
likely from small spills such as these. After discussion of a number of possibilities, it was agreed
by a number of the panel members that the most likely worst case spill would be one involving crude
oil, residual fuel oil or lubricating oil from a barge collision. This is the same worst case identified
in the 1992 GEC report. Accordingly, the same model has been applied to likely spill locations in
the two open bay alternatives in order to describe the actions of such a spiil under the same wind/tide
conditions used in the 1992 study. Using the outcomes of this analysis, qualitative descriptions were
prepared of likely environmental effects on the different biotic communities impacted under the
various scenarios. The descriptions of likely spills is presented in Section IV. Worst Case Spill
Scenarios. Descriptions of the biotic communities in the area subject to impact by worst case spiils
and the effects on these various communities of a worst case oil spill are described in Section V.
Environmental Impact.

Meeting Summary

A meeting was held at the Marriott Hotel in Corpus Christi, Texas, on December 7, 1993,
to discuss the relative risk of barge spills on the existing GIWW alignment in the vicinity of the
Aransas National Wildlife Refuge versus an aiternate open bay alignment south of the existing
channel. A panel of experis was assembled to make this determination because of an absence of
historic data on spills in open bay situations along the GIWW. Other issues that were to be
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addressed by the panel included probable spill site, spill quantities, most likely and worst case spills,
environmental effects, and potentials for containment and cleanup.

The panel members in anendance were as follows:

Captain Jay Reining — U.S. Coast Guard

James Randall -- Texas Deparunent of Transportation

Duke Mroz — Texas General Land Office

Terry Roberts -- Galveston District Corps of Engineers

Billy Harper -- Hollywood Marine

Brent Giezentanner -- Aransas National Wildlife Refuge

Roy Perez -- U.S. Fish and Wildlife Service

Tom Stehn -- Aransas National Wildlife Refuge

Neil McLellan -- Galveston District Corps of Engineers

Johnny French -- U.S. Fish and Wildlife Service

Leo Braun - Dixie Carriers

Ken Rice -- Texas Parks and Wildlife Department
Others in attendance were:

Bill Kasparek -- U.S. Coast Guard

Kelly Roberts — U.S. Coast Guard

Jacques Bagur -- Gulf Engincers & Consultants, Inc.

Jim Hoover -- Gulf Engineers & Consuitants, Inc.

Mike Loden -- Gulf Engineers & Tonsultants, Inc.

The first question that was addressed in the discussion concerned the most likely places for
spills on the existing GIWW channel and the alternative open bay alignment within the confines of
the points where the channels diverged. There was general agreement that the existing channel did
not have any particular places that posed unusual difficulties, but that if a collision were to occur
anywhere, it would probably be at the entrances to the land-locked portion of the channel. For the
open bay alignment, there was general agreement that the greatest potential for collisions and spills
would be at turns in the channel where there were reefs, that the potentials would exist on either side
of the reefs under either of the two prevailing wind conditions, and that a spill would probably
involve a collision between a loaded barge and an empty, wind-driven barge.

Throughout this discussion, the resource agency panel members usually deferred to the panel
members who were knowledgeable about barge transport and safety. However, an objection was
raised to the numerous turns in the open bay alignment design, since these produced the most likely
circumstances for collisions. It was explained that the alternate alignment was designed o minimize
environmental damage by making maximum use of existing passes through the reefs. The panel



requested that GEC provide a supplementary analysis involving a broad open bay channel alignment
that would minimize mrns. This supplementary analysis is included in the present report.

With respect to the relative potential for a collision in the existing channel versus the open
bay alignment, there was general agreement that the existing channel is safer because it is fairly
straight and offers protection from the wind. The open bay alignment would be more dangerous
because of winds, the long unprotected distances involved, the inability of empty barge tows to get
off-channel to avoid loaded tows or oncoming empty tows in difficult circumstances (because the
open bay is shallow and contains mud and reefs), currents, shoaling that would be exacerbated by
the inability to maintain constant dredging because of the presence of birds, difficulties in maintaining
aids to navigation (which are easily knocked off position by empties in windy circumstances), and
the need to maintain greater speed for control under windy conditions, which would increase the
severity of accidents.

Panel members were asked to give a number rating for the spill potentials on the existng
chanpel, the original open bay alternative (Open Bay Alignment 1), and the modified open bay
alternative (Open Bay Alignment 2) involving straightening the design. Some of the resource agency
panel members were reluctant to pose numbers, pointing out that the unpredictable often happens and
that it is alright to increase the potental for a spill if the potental for damage from a spill was
decreased. There was general agreement that straightening the open bay alignment would reduce the
chance of a spill, particularly if a very wide channel were to be constructed, but that because of the
wind factor (primarity), it would still be more dangerous than the existing channel. According to
the panel members who responded to this question, which included most of them, the relative chance
of a spill would be 9-10 times greater in the open bay alignment as originally proposed than in the
existing channel and five to six times greater in the modified open bay alignment than in the existing
channel.

The third question addressed was whether there could be any differences in the quantties that
would be spilled in an open bay collision versus the existing channel. There was little comment on
this question, but a general consensus emerged that there would be little or no difference as far as
barges were concerned. The point was made that the concrete mats on the edge of the GIWW in
the Aransas Refuge do not present a hazard because they generally cannot be reached by loaded
barges, and even if they could be reached by empty barges, the mats would simply be pushed down
into the mud.

The discussion during this period centered on the potential for explosions and the problem
of chronic, small spiils from shrimp boats and pleasure boats. Questions with respect to the potential
for explosions and attendant damage were generally answered in terms of the unlikelihood of such
an occurrence given present transport storage technology and the strong likelihood that any blast
effects would be directed upward with little horizontal impact.

ANWR panel members objected to the concentration on barge spills in GEC’s original report
and suggested that smaller spills from collisions or simply improper practices on the part of small
vessel operators could have a significant impact on the resources under their jurisdiction. Although
there was general agreement that small vessel operators pose greater hazards, discussions with
respect to the relative risks of small spills in enclosed channels versus open bay channels were
inconclusive.
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The next question concerned the most likely spili commodity, which appears to be determined
by the commodity most commoniy carried. Again, however, the discussion quickly shifted to small
spills and the relative likelihood of their occurrence in different areas. Although there was some
agreement that small spills would most likely involve diesel fuel rather than gasoline, the probiem
of relative risks was unresolvabie because of the lack of data on small vessei discharges and on spills
involving small vessel coliisions in ciosed channels versus open bay channelis.

The fourth issue addressed by the panel concerned the most probabie worst case and worst
conceivable worst case. There was considerable discussion about the meaning of terms and the
appropriateness of such categories. Although it would be inappropriate to say that there was a
consensus in this area, three primary points emerged. If probability of occurrences alone is taken
into consideration, the worst case wouid be the sinking of a shrimp boat with a possible fuel spill
of several hundred gallons. Some panei members, particuiarly the navigational interests, stated that
oil would be the worst case spili. Resource agency panel members were much more concerned with
any commodity that might be persistent or have iong-term effects on the habitat or food chain.
Benzene and toluene were suggested as possibme,but objections were raised with respect to the
technical possibility of spillage. The point was also made that if a chemical entered the food chain
through an open bay spill, it wouid have the same impact as a similar spill in the existing channel.

The discussion on the fifth issue, environmental impact and cleanup, was conducted in
general terms with respect to different geographic areas. There was widespread agreement that the
whole area is filied with valuable resources; but the point was made that all resources other than the
whooping cranes were replaceable. The ANWR panel members emphasized the critical concentration
of cranes in the area immediately north of the existing GIWW channel and were particularly
concerned about a spill that would get into Sundown Bay.

There was general agreement that cieanup in the open bay would be more difficult than in
the existing channel; but again, differential impact was emphasized. The point was then made that
under certain conditions the critical habitat of the whooping cranes could be affected adversely by
a spill in the open bay because of the amount of time that would be needed to get men and equipment
to the spill site and the difficulty of operating in very shallow water. It was also suggested that
technological measures are available for protecting the critical habitat that are much less costly than
building a new channel.

One panel member then asked the other panel members if they would be willing to summarize
their opinions about the existing channel versus the alternatives. There was an objection to any
formal voting, and the point was made that there are many issues other than spill potential that would
peed to be taken into consideration in reaching a decision. For those willing to take a position there
was a consensus in favor of the existing chanmel, but with the introduction of additional safety
measures.

IV. MOST PROBABLE WORST CASE SPILL SCENARIOS

As noted earlier the present report draws on the methods and findings of the 1992 report.
The discussion of the effects of likely weather and tide conditions on oil spill plume dispersion is
excerpted from that study and reprised below.
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Weather and Tide Conditions

Lunar tides in the Gulf of Mexico along the coast of Texas are of the mixed type, having two
unequal high waters and/or two unequal low waters each tidal day. The range between high and low
each tidal day is less than rwo feet. Tidal flow into and from the Gulf of Mexico and embayments
in the vicinity of ANWR is restricted by the narrow flow chaanel (Cedar Bayou) between the barrier
islands of San Jose and Matagorda. The directional orientation of tidal flow in the local embayments
on a falling tide is southwestwardly (parallel to the coastline, towards Cedar Bayou and Aransas
Pass), but the minor fluctuation in water surface elevations from lunar tides does not cause strong
currents in the GIWW and is not a major problem in pollutant spill damage control or in erosion
control at the ANWR.

Tidal surges or storm tides associated with tropical cyclones (hurricanes) in the Guilf of
Mexico landfalling in the vicinity of Aransas could have a profound effect on water levels, soil
erosion, and the dispersion of spilled floatable pollutants into the sensitive coastal marsh
environment. Hurricane landfall in the vicinity of Aransas occurs infrequently, and then usually in
late summer or very early fall. The potential for hurricane landfall is minimal after arrival of
cooling fall weather (about mid-October). The whooping cranes in the study area are over-wintering
migratory birds. Hurricanes are not a significant threat to these whooping cranes because they do
not ordinarily arrive at Aransas untl after the hurricane season is past.

Ordinary and storm-related winds are the predominant weather factors influencing tidal
stages, flows, and wave heights. Thus, they are the most important factors in considering the fate
of any pollutants that would be spilled in a navigation accident. Mean monthly windspeeds in the
Corpus Christi area during October exceed 10 mph, gradually increasing through the fall and winter
to over 14 mph in April. (Wind roses are presented in the information sent to panel members, see
Attachment 1).

The available climatological data indicate that if a pollutant spill occurs on the GIWW in the
vicinity of the ANWR during October through April when the whooping cranes are in residence, the
most likely weather conditions will be brisk southeasterly (onshore) winds, about 10-14 mph, coming
from the southeast and south-southeast. These prevailing winds would cause "high-tide” conditions,
and mud flats in the vicinity of ANWR would be flooded.

The second most likely weather condition for a spill event is brisk northerly winds incoming
from between True North and 22.5° N. When brisk "northers” are blowing, water is blown out of
the embayments, and "low-tide” conditions can be expected, exposing mud flats in the vicinity of
the ANWR.

Westerly winds and calms would be preferred conditions in the event of a spill, but
unfortunately these conditions occur infrequently in the area. Whereas prevailing onshore winds are
driven by solar heat, "northers” by arctic high pressure systems, and easterly winds by approaching
weather fronts, a driving force for westerly winds is generally absent in the area. The quarterly
wind roses for Corpus Christi indicate clearly that westerly winds seldom occur, and the velocity of
westerly wind is quite mild (3 to 6 mph) in comparison to the strong onshore and northerly winds,
which often exceed 16 mph.
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Existing Channel
Site No. 1 (San Antonio Bay Northeast of Mustang Lake--Figures 2 and 3)
Scenario A: Wind from Northeast

A worst case spill occurring on the GIWW in San Antonio Bay northeast of
Mustang Lake would be difficult to contain because of the wave heights
encountered in open waters on either prevailing or northerly winds.
However, with northerly winds the plume would spread over open waters as
indicated i Figure 2. The nearest habitat areas in jeopardy to the south
would be at Ayres Point. These featres are four or more miles distant from
the site, and damage at this location, if any, would be minor and likely
limited to the presence of some tar balls or mousse.

Scenario B: Wind from Southeast

The same difficulty in containing spills due to wave heights in open water
wouid be encountered in this scenario as that above. The nearest habitat
areas in jeopardy to the northwest would be the marshes at Webb Point, four
or more miles away. As in the case of northerly winds at this location, the
minor damages expected would be limited to the presence of tar balls and
mousse (see Figure 3).

Site No. 2 (Near Wynne’s Cut Area Across From Sundown Bay--Figures 4 and 5)
Scenario A: Wind from Northeast

The consequences of a spill on strong northerly winds are shown in Figure 4.
Uncontained oil could coat easily accessible banks along the bay side of the
existing navigation channel and the west side of Wynne’s Cut. If oil escapes
before booms can be pilaced, most of the fugitive oil would be pushed out of
Wynne’s Cut and into open waters by the northerly winds and falling tide
currents.

Scenario B: Wind from Southeast

A worst case spill occurring at Wynne’s Cut on prevailing winds with high
tides could result in some habitat damage even if containment booms were
installed rapidly. Prevailing winds would blow oils directly toward
submerged vegetation and marsh banks along the northwest shore of Sundown
Bay as shown in Figure 5. Travel distance to the nearest marsh banks is less
than a half-mile. Uncontained oil could then spread slowly along the
shoreline of Sundown Bay, in both directions perpendicular to the winds. It
would be necessary to block littoral migration by placing portable booms
anchored on shore and extending perpendicular to the shore out into Sundown
Bay. Jon boats may be needed for access across this shallow bay.
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Although there is a cut in the marshes leading to tidal ponds about a mile
northeast of the site, it is unlikely that fugitive oil would move that far before
the spill could be contained by portable booms. Nevertheless, floating booms
would need to be used to block oil ingress through this cut as soon as
possible to prevent even more serious habitat damage. If the oil could not be
contained near the spill site, booms could be placed perpendicular to the
Sundown Bay shoreline to minimize the area damaged. About 10 acres of
submerged vegetation and about a mile of marsh banks could be damaged,
some quite severely. If whooping cranes were feeding in the area and were
not deliberately and continually frightened away, they could be exposed to a
fatal oil coating.

Site No. 3 (Aransas Bay Near Mile 515--Figures 6 and 7)
Scenario A: Wind from Northeast

A spill occurring at mile 515 on a norther would probably cause problems at
Long Reef, about two miles south of mile marker 515. Tide levels are
ordinarily low during a norther, and the reef would act as a trap for
undispersed oils. The reef banks downwind of the spill could be fouled.
Although the area is accessible and would be easy to clean, some damage to
crane habitat could occur. This situation is shown in Figure 6.

Scenario B: Wind from Southeast

A worst case spill in Aransas Bay near mile 515 would be difficult to contain
because of high waves normally encountered with prevailing winds from the
southeast. These winds would blow spilled oil into open waters toward
Goose [sland (over three miles away), and the marsh and tidal flats at
Blackjack Point (2.4 miles downwind) would be in jeopardy (tar balls,
mousse, etc.). The situation is illuswated in Figure 7.

In this situation, crane habitat would not be seriously damaged. If the spill
occurred closer to Blackjack Peninsula, more of the marsh banks and tidal
flats would be damaged, and the damage would be greater because the
shoreline would be closer to the spill site. If the accident happens further to
the southeast beyond Long Reef, crane habitat would not be endangered.

Open Bay Alignment 1
Site No. 1 {Second Chain of Islands—Figure 8)
Scenario A: Wind from Northeast
Tides under this situation are typically very low. The natural area at this site
has a depth of three feet (plus or minus). Thus, loaded barges would be

confined to the chanmel. An oil spill would probably involve one
compartment, since reef sheer or crushing should not be a problem. Under
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these circumstances, shaliow water to the south would be comparatively
unobstructed for about one-half mile, and then shallow bands of exposed reef
would be encountered. Oils would stick to a wide band of exposed bank, and
the rest would be blown southwestward toward the lower end of Ayres Reef,
which is exposed at low tide, where the rest of the oil would be trapped.

Secenario B: Wind from Southeast

This is typically a higher tide situation. Only small parts of the shell reefs
of the Second Chain of Islands would be exposed, but the exposed parts could
become oil coated. Winds would tend to blow the oil toward the pass about
1.2 miles away at the northeast end of Rattlesnake Island. The oil slick
should be well broken up by landfall, but tar balls and oil would deposit at
the high tide level on the southeast shore of Rattiesnake Island and the spoil
area northeast of Rafttlesnake Island. Sormne tar balls could be carried on high
tide through the pass and into the marshes beyond the existing GIWW
channel, unless an oil boom was placed promptly to block floating oil at the
pass.

Site No. 2 (Southeast Edge of Ayres Dugout--Figure 9)
Scenario A: Wind from Northeast

Under this low tide condition, the oil plume would tend to disperse in the
open water of Mesquite Bay toward Cedar Bayou. Some tar balls would be
deposited on mud flats near Cedar Bayou that would be exposed at low tide.

Scenario B: Wind from Southeast

Under this high tide situation, there may be a danger of greater spill volume,
since reef at the edge of the channel could cause shearing or cracking of a
barge hull. Some oil may coat the exposed parts of Ayres Reef, but the
water would be high enough to prevent much reef coating. With less than a
mile of open water to the southeast shore of Roddy Island, the high tide shore
should be significantly affected. Some oil would probably alsc deposit on
Ayres Island, but it is not likely that much would go through the pass
between Roddy Island and Ayres Island, even if it were not boomed.

Site No. 3 (Southwest End of Cedar Dugout--Figure 10)
Scenario A: Wind from Northeast

The left flank of the oil plume would be blown against the west side of Cedar
Reef, which is well exposed on low tide. The exposed edge of the reef
would be heavily coated with oil. Most of the plume would be blown out
into Carlos Bay. Although the plume would probably be broken up and
dispersed, tar balls and some oil would probabiy coat the exposed shallow
bottoms and the shell reef at the northwest side of San Jose Island.

18
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Scenario B: Wind from Southeast

Winds would cause spilled oil to be blown promptly to and deposit on the
high tide shore at Cedar Point and thence westerly along the north, high
water shoreline of Carlos Bay. The spill could be easily contained near
Cedar Point by rapidly installing a floating boom from the shoreline a few
hundred feet west of Cedar Point extending a few hundred feet southward into
Carlos Bay. However, the exposed high water shore could be heavily coated
with oil.

Site No. 4 (Southwest End of Cape Carlos Dugout--Figure 11)
Scenario A: Wind from Northeast

Oil spilled at this point would be blown out into Spalding Bight toward
Spalding Reef, about 0.7 mile downwind. Because of low tides associated
with strong northers, Spalding Reef should be exposed sufficiently so that
most, if not all, of the oil still floating would heavily coat the north side of
Spalding Reef or be trapped against the reef. If any slipped by the sides or
over the top of the reef, some slight tar balling could occur in the shallow
flats near the shoreline northeast of Jay Bird Point. However, if booms are
placed promptly at the flanks of Spalding Reef, the spill should be contained.

Scenario B: Wind from Southeast

Aerial photographs indicate most of the reef north of the spill site should be
submerged on high tide, so spilled oil would tend to be blown promptly
against the high tide shoreline of Bludworth Island. The shoreline would
probably be heavily coated, but the maps and photographs indicate spilled oils
would tend to be contained by the onshore winds in the concave shoreline
southwest of Cape Carlos.

Open Bay Alignment 2
Site No. 1 (Second Chain of Islands—Figure 12)
Scenario A: Wind from Northeast

Under ordinary conditions, most of the reef at the Second Chain of Islands
is submerged, although surrounding waters are less than three feet deep.
With strong wind from the north/northeast, tides would be very low and
much of the shell reef exposed, including banks where the channel would
incise the reef from the northeast side to the southwest. In this vicinity,
barges would tend to be confined to the navigation channel itself, minimizing
the danger of reef sheer in the event of a barge accident, or of crashing on
reef rock. In the event of an oil spill at the northeast side of the reef,
probably only one barge compartment of oil would be involved; but
depending on where an accident occurs, some or most of any spilled oil
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would be funnelled (blown) promptly down the narrow channel through the
reef and escape into the lower end of Ayres Bay. Other oils escaping at the
spill site would tend to heavily coat exposed reef bands on the southeast side
of the Second Chain of Islands, and the rest blown south/southwestwardly
with a trap formed by the exposed shallow bottoms at and eastward of Ayres
Reef.

Scenario B: Wind From Southeast

This is typically a higher tide situation. Only small parts of the shell reefs
of the Second Chain of Islands would be exposed, but the exposed parts could
become oil coated. Winds would tend to blow the oil toward the pass about
one mile away at the northeast end of Rattlesnake Island. The oil slick
should be well broken up by landfail, but tar balls and oil would deposit at
the high tide level on the spoil area northeast of Rattlesnake Island. Some tar
balls could be carried on high tide through the pass and into the marshes
beyond the existing GIWW channel, unless an oil boom was placed promptly
to block floating oil at the pass. '

Site No. 2 (Southeast Edge of Ayres Dugout-—-Figure 13)
Scenario A: Wind From Northeast

Under this low tide condition, the oil phtme would tend to disperse in the
open water of Mesquite Bay toward Cedar Bayou. Some tar balls would be
deposited on mud flats near Cedar Bayou that would be exposed at low tide.

Scenario B: Wind From Southeast

Under this high tide situation, there may be a danger of greater spill volume,
since reef at the edge of the channel could cause shearing or cracking of a
barge hull. Some oil may coat the exposed parts of Ayres Reef, but the
water would be high enough to prevent much reef coating. With less than a
mile of open water to the southeast shore of Roddy Island, the high tide shore
should be significantly affected. Some oil would probably also deposit on
Ayres Island, but it is not likely that much would go through the pass
between Roddy Island and Ayres Island, even if it were not boomed.

Site No. 3 (Turn In Mesquite Bay—Figure 14)
Scenario A: Wind From Northeast

Under ordinary conditions, the waters in Mesquite Bay are only about four
feet deep. A loaded oil barge would be confined to the channel, and the
threat of reef damage to barges by shear or crushing is absent at this location.
Winds would spread oil southwestwardly over open waters toward San Jose
Island about two miles downwind. The plume should be well dispersed in
open waters; but the shallow flats within the vicinity, which are well exposed
due to low tide conditions, could be heavily tar balled.
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Scenario B: Wind From Southeast

Spilied oil would be blown northwesterly over open waters toward Bludworth
Island, about two miles downwind. The plume should be well dispersed
before landfall; but under the associated high tide condition, the high water
shoreline of Bludworth Island and the southwest end of Roddy Island would
be heavily coated with oil. Some oil would be blown through the pass
between Bludworth and Ayres islands, and tar balls would be blown across
and deposited on the banks of Sundown Bay.

Site No. 4 (East Edge of Cedar Reef--Figure 15)
Scenario A: Wind From Northeast

Oils spilled at this location would be blown promptly toward and heavily coat
the banks along the northwest shore of San Jose Island and shallow bottoms
northward of Spailding Cove, which would be exposed on the low tide
conditions.

Scenario B: Wind From Southwest

Aerial photographs indicate most of Cedar Reef should be submerged under
the high tide conditions associated with strong southeasterlies; however, any
exposed parts of the reef northward of the spill site would be heavily coated
as the plume spreads toward Bludworth Island. Although the plume would
be well dispersed before landfall, the high water shoreline of Bludworth
Island berween Cedar Pomt and Cape Carlos would be heavily coated with
oil.

Site No. 5 (Southwest Edge of Reef South of Cape Carlos--Figure 16)
Scenario A: Wind From Northeast

Oil spilled at the point would be blown into Spalding Cove toward Spalding
Reef about 0.5 miles downwind. Because of low tides associated with strong
porthers, Spalding Reef should be well exposed and be heavily coated with
oil. Much of the oil would slip by the reef and heavily coat and tar ball the
shallow flats exposed by low tides, along the shoreline of San Jose Island to
Jay Bird Reef.

Scenario B: Wind From Southeast

Aerial photographs indicate most of the reef north of the spill site should be
submerged on high tide, so spilled oil would tend to be blown promptly
against the high tide shoreline of Bludworth Island. The shoreline would
probably be heavily coated, but the maps and photographs indicate spilied oils
would tend to be contained by the onshore winds in the concavé shoreline
southwest of Cape Carlos.
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V. ENVIRONMENTAL IMPACT
Bii)tic Communities

In the event of a petroleum spill in the GIWW there is a potential for adverse impacts on
biotic communities. To determine which communities might be impacted, the locations of oil plumes
and coastal contamination, as determined in figures 2 through 16 were compared with habitats
identified by Espey, Huston & Associates (1987). Tabies 1 through 3 list the types of communities
likely impacted for each spill site under each alternative route.

There are eight community types (EHA, 1987) that could be affected by spiils that may occur
within the two alternate routes:
1. Shell Reef Community
Shallow Water Community
Shell Ridge Community
Tidal Flat Community
Seagrass Community
Low Marsh Community

High Marsh Community

® N L R W

Tidal Pond Community

Each of these communities is an integral part of the bay ecosystem. Each community has
its own unique species and assemblages of species. Protected species may tend to be concentrated
in a particular commmunity. Green sea wrtles are more likely found in seagrass beds; piping plovers
utilize tidal flats for foraging; and brown pelicans are most often observed feeding in shallow
estuarine waters.

Some amimals utilize a variety of resources from several community types to provide food,
defense, and cover. Whooping cranes, as well as other wading birds, are likely to forage in most
of the communities potentially impacted by spills.

Shell Reef Community

Reefs within the area consist of live oysters and clams and accumulations of dead
oyster or clam shelis that are oriented perpendicular to the prevailing currents and often exposed at
high tide. They are centers of secondary productivity where suspended organic particulate matier
is concentrated and made available to other consumers (EPA, 1992). Shell reefs, by virtue of the
hard substrate and crevices, provide cover for a variety of worms, crustaceans, and mollusks that
typically are different and more diverse than those found in the soft substrates elsewhere in the bay.
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Table 1. Biotic Communities Potentially Impacted by

L

Spills Occurring in the Existing Channel

Spill Site

Wind Direction

Communities Impacted

GIWW Northeast of Mustang
Lake

Northeast

Southeast

Shallow water

Reef
Shallow water

GIWW at Wynne's Cut

Northeast

Southeast

Shallow water
Low marsh

Shallow water
Low marsh
High marsh
Tidal pond
Seagrass

GIWW in Aransas Bay near
S.M. 515

Northeast

Southeast

Reef
Shallow water

Reef
Shallow water
Low marsh

Source: Gulf Engineers & Consultants, Inc.
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Table 2.

Biotic Communities Potentially Impacted by Spills
Occurring in Open Bay Alignment 1

Spill Site

Wind Direction

Communities Impacted

No. 1

Northeast

Southeast

Reef

Shallow Water
Shell Ridge
Tidal Flat
Reef

Shallow Water
Seagrass

Tidal Flat
Low Marsh

No. 2

Northeast

Southeast

Reef

Shallow Water
Seagrass

Tidal Flat!
Reef

Shallow Water
Low Marsh
High Marsh
Tidal Flat
Seagrass

No. 3

Northeast

Southeast

Reef

Shallow Water
Tidal Flat
Seagrass
Shallow Water
Low Marsh
High Marsh

No. 4

Northeast

Southeast

Reef

Shallow Water
Seagrass

Tidal Flat’
Reef

Shallow Water
Low Marsh
High Marsh
Tidal Pond

'The community would likely be impacted by the presence of tar balls resulting from the

spill.

Source: Gulf Engineers & Consultants, Inc.
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Table 3. Biotic Communities Potentially Impacted by Spills
Occurring in Open Bay Alignment 2

Spill Site

Wind Direction

Communities Impacted

No. |1

Northeast

Southeast

Reef
Shallow Water
Tidal Flat'

Reef

Shallow Water
Seagrass

Tidal Flat
Low Marsh

No. 2

Northeast

Southeast

Shallow Water
Seagrass
Tidal Flat

Reef

Shallow Water
Low Marsh
High Marsh
Tidal Flat
Seagrass

No. 3

Northeast

Southeast

Shallow Water
Low Marsh!
Tidal Flat!
Seagrass'

Reef

Shallow Water
Low Marsh
Tidal Flat
Seagrass

No. 4

Northeast

Southeast

Reef

Shallow Water
Tidal Flat
Seaprass

Shaliow Water
Low Marsh
High Marsh
Tidal Flat

No. 5

Northeast

Southeast

Reef

Shallow Water
Tidal Flat
Seagrass

Shatlow Water
Low Marsh
High Marsh
Tidal Flat

'The community would likely be impacted by the presence of tar balls resulting from the spill.

Source: Gulf Engineers & Consultants, Inc.
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Shallow Water Community

Shallow water habitats are defined as areas of open water between mean sea level and
three feet deep. Substrates are soft to moderately firm, consisting of sand and silt (EHA, 1988).
Large populations of burrowing polychaete worms, crabs, shrimps, and bivalves are found in this
community. Many of these benthicinvertebrates, but particularly polychaetes, are fed upon by other
burrowing species and by bottom-feeding fishes (EPA, 1992). Important shellfish include brown,
white, and pink shrimps. Commercial finfish include menhaden, seatrout, red and black drum,
croaker, mullet, spot, flounder, and anchovy. Piscivorous diving birds include pelicans, cormorants,
and ospreys.

Shell Ridge Community

The shell ridge community develops on accumuliations of dead oyster shells on the
bay shore. The community is considered to be among the more diverse in the area because of
gradients in ground moisture, soil salinity, soil compaction, wind exposure, and surface isolation
(McAlister, 1988). Within the shell ridge habitat there is a transition from dense live oaks to brushy-
scrubby vegetation to halophytic grasses. Animals include semi-terrestrial crustaceans, insects,
rodents, and reptiles. Numerous birds utilize the shell ridge habitats for feeding and roosting
(McAlister and McAlister, 1993).

Tidal Flats Community

Tidal flats are flat, barren washover areas influenced by tidal regimes and wind
(EHA, 1988). They range from mean sea level to two to three feet in elevation. Because of tidal
inundation and drying, tidal flats are characterized by hypersaline soil that supports relatvely few
patches of vascular vegetation, with cover less than 25 percent (EHA, 1988). Algal mats, which can
form a dense layer, occur in the lower areas of the tidal flats. Bacteria, however, are the major
biomass producers. Invertebrates include polychaete worms, some bivalves and snails, and others
tolerant of substrates with high salinity, low oxygen, and high temperatres during low tides. At
high tide, mobile invertebrates, such as crabs and shrimp, and fishes are present. Terrestrial
vertebrates feeding in tidal flats include a variety of wading birds, guils, terns, and black skimmers
(McAlister and McAlister, 1993).

Seagrass Community

Seagrass beds within the area consist of mixtures primarily of widgeongrass and shoal
grass that occur in shallow-water areas usually between one and three feet deep. Seagrasses are
generally limited in distribution by depth, turbidity, and temperature (EPA, 1992). Seagrass beds
serve as nursery sites, feeding locations, and cover for a variety of crustaceans and fishes of
commercial and recreational importance.

Low Marsh Community
Low marshes are found adjacent to open water and generally receive frequent
inundation by tides. 1n the Aransas area two types of low marshes have been observed: those

dominated by smooth cordgrass and those dominated by a mixwre of maritime saltwort and sea
oxeye daisy (EHA, 1988). Burrowing invertebrates include polychaete worms, clams. and small
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crustaceans. Snails are abundant on the plants. Crabs, shrimps, and small fishes are found in the
shallow water during high tides. A number of vertebrates take advantage of the food resources of
this community.

High Marsh Community

High marsh tends 0 be inundated less frequently than low marsh, but may
occasionally be flooded by rainfail or unusually high tides. The most abundant plants include the
sea oxeye daisy, marsh elder, shoregrass, and saltgrass (EHA, 1988). Semi-terrestrial crustaceans
and insects are the most abundant invertebrates. Reptiles and foraging birds are the most common
vertebrates.

Tidal Pond Community

Tidal ponds are located within low marsh areas and differ from landiocked ponds by
having a tidal connection. Vegetation surrounding the ponds is that typical of the low marsh
community. Animals include a variety of small crustaceans, worms, and snails and bivalves. Crabs,
shrimps, and fishes provide food for the many species of birds that forage in these ponds.

Biologicai Impacts
General

It has been determined that the most likely location for any open bay spill is at a turn
at or near a shell reef. Under the scenario developed for such a spill, it would occur during adverse
weather conditions with winds blowing either from the north-northeast or from the southeast. Plumes
would be roughly triangular in shape extending from the point of the spill and spread by wind either
toward the south-southwest or toward the northwest.

The distance of the shoreline (or exposed reef) from the point of the spill and the rate
at which spilled petroleum is advanced by wind will, to a great extent, determine the amount of
damage to shoreline communities. The longer the petroleum is exposed to the elements and the more
dispersed the substance, the less severe will be the impacts on shoreline communities.

Petroleum products such as crude oil and heavier fuels consist of a mixture of volatile
lighter fractions, such as shorter-chained aliphatic compounds and aromatic compounds, and non-
volatile heavy fractions consisting of large molecular weight substances. As the lighter fractions are
lost from the mixture, the spilled petroleum loses many of its adhesive characteristics, or
"stickiness," and asphalt-like "tar balls" are formed from the heavy fractions. Temperature and wind
velocity would influence the rate at which the volatile fractions would be lost. Higher temperatures
would increase the rate at which volatile compounds would be lost to the atmosphere. Higher winds
would increase turbulence, promoting emulsification of the oil and the retention of the volatle

fractions in the oil mass.

Physical impacts of a petroleum spill on an organism are due, in large part, to the
product coating the body of the organism, thereby suffocating it or interfering with the function of
external protective structures (e.g., bird feathers). Semi-solid tar balls generally cause fewer adverse
physical impacts on organisms than fresher, stickier oil.
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Systemic impacts on estuarine organisms resuit from the ingestion or absorption of
compounds that make up the volatile fraction of the cil. Many of the aliphatic and aromatic
(including polyaromatic) compounds are toxic and/or carcinogenic. Organisms that come into direct
contact with freshly spilled oil can absorb toxic compounds directly through the integument. Others
may ingest the oil. The acute adverse impacts of oil spills are typically of short duraton (EPA,
1992) because of the volatility of the lighter fractions of petroleum products.

There is, however, a potential for chronic adverse effects of the lighter fractions.
Although many of these materials are only slightly soluble, they are able to enter the water column
through petroleum spills (Wang and Hoffman, 1991).

The effects of exposure of polyaromatic hydrocarbons (PAHs), which constinite a
portion of the volatile fraction, are both acute and chronic. PAHs are toxic and are "among the most
potent carcinogens known to exist” (Eisler, 1987, as related by Gamble er al., 1989). Petroleum
spills are the primary source of PAHs in aquatc systems (Gamble er al., 1989). Once in the water,
these materials tend to become associated with organic matter and become incorporated into animal
tissue through ingestion by detritivores. Some filter feeding invertebrates, particularly mollusks, tend
to concentrate PAHs, while fishes and crustaceans tend to metabolize them (Gamble er al., 1989;
Gilmore, 1991).

Shell Reef Community

Physical impacts of an oil spill on a sheli reef would include the coating of exposed
oyster shells and crevices. Exposed invertebrates would be killed. Birds that feed or rest on oily
reefs could become coated with oil and killed outright or mortally incapacitated.

Chronic effects include the incorporaton of toxic substances into the tissues of
invertebrates thereby potentially affecting predators such as fishes, crustaceans, and birds.

Shallow Water Community

Adverse impacts of an oil spill on shallow water organisms would primarily be
restricted to those that would come directly into contact with the surface of the water. Turtles and
marine mammals that must surface for air could inhale or ingest oil. Swimming and diving birds
that alight on the surface of the oil and water could become coated with oil.

Shell Ridge Community

Wind-driven tides would wash oil onto the shell ridge. Plants, insects, crustaceans,
and other organisms that would be coated with 0il would die. Burrows and crevices would trap oil,
thereby eliminating potential habitat. Reptiles, birds, and mammals that feed at shell ridges or
inhabit them could suffer acute or chronic njury.

Tidal Flat Community

Tidal flats have a potential to suffer severely from oil contamination. A coating of

oil on the exposed substrate could virtually eliminate not only burrowing and surface-dwelling
invertebrates found in these communities, but also the bacrerial and algal production on which the
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community depends. An extended period of decreased primary and secondary productivity would
likely resulr.

Seagrass Community

Seagrasses are unlikely to be exposed directly to floating oil. There is, however, a
likelithood of sea turtles ingesung or inhaling oil when they surface for air. Chronic effects on the
seagrass community could result in decreased productivity until such time as volatile compounds
become reduced in concentration and isolated from the community.

Low Marsh Community

As with the tidal flat community, the low marsh community could receive significant
adverse impacts from an oil spill. Marsh plants would be killed, invertebrates would be destroyed,
and predators could become coated with oil. Chronic effects could include a migration of toxic
substances into the substrate, thereby inhibiting primary and secondary production for an extended
period of time.

High Marsh Community

Effects of an oil spill on the high marsh community would be influenced by tides.
A spill during times of especially high tides wouid create conditions similar to those of the low
marsh. At relatively low tides, oil contamination may not extend far into the high marsh community.
Communnity

In the tidal pond community, the periphery of the pond, which is predominantly low
marsh habitat, would be coated with oil. Birds and reptiles on the surface of the water could be
physically impacted by the oil. Chronic effects could be more significant in this habitat than in
others because restricted flushing would tend to retain toxic substances in the ponds. Long-term
damage would involve lowered primary and secondary productivity, thereby reducing food
availability. Contaminated food items may adversely affect such predators as birds, reptiles, fishes,
and small mammais.

VI. EVALUATION OF ALTERNATIVES

The preceding analysis provides an overview of the generalized environmental impacts that
would be sustained by various communities under an oil spill scenario for the existing Guif
Intracoastal Waterway (GTWW) channel and two alternate Open Bay Alignments. A higher level of
analysis would require site-specific information and a much greater refinement of the impact scenario
than is appropriate at this stage of planning.

GEC’s analysis of environmental impact is based on oil and not on small spilis or persistent
chemicals for the following reasons:

1. Oil is the most likely commodity to be involved in a spill that would produce
significant environmental damage.
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2. The chance of a spill involving a persistent chemical that would affect the food chain
is negligible because of the way in which such chemicals are carried on barges. In
any case, an open bay spill affecting the food chain would afford the same dangers
as an existing channel spill affecting the food chain. As a consequence, this appears
to be a moot issue in the comparison of alternative courses of action.

J

3. As the panel noted, a small spill involving collision of a barge and a shrimp boat is
much more likely than a large spill involving a collision between two barges.
However, the environmental damage from such a spill and even the accumulation of
such spills would be smail. The 1992 GEC Report noted that the small number of
fugitive spills from vessels passing the refuge apparently have done little damage to
the refuge ecology or to the whooping crane. A research report cited (Martens,
1976) concluded that for five different marine environments, inciuding marsh habitar,
low level chronic oil exposure had no measurable effect on ecological indicators such
as species diversity, organism size, growth rate, or reproduction. This is not to
suggest that this is not an important issue for agencies or that a single crane that
might be killed under such circumstances is of no importance to the survival of the
flock. Nevertheless, the chance of a small spill is at least as great in the open bay
scenarios as it is for the existing channel.

As a consequence, the following analysis is restricted to a comparison of alternatives in the
context of differential impacts related to the potential for a significant oil spill.

I

Existing Channel

l. Since this is the no-action alternative, it would not entail the environmental
damage that would accompany construction of Open Bay Alignments 1 and 2.

2. Environmental problems in conjunction with the existing channel are minor
and are not expected to increase significantly.

3. The existing channel is very safe for navigation because it is mostly protected
from wind and currents and is fairly straight with good visibility, and has soft
banks. Its degree of safety is demonstrated by the fact that it has been used
for many decades by a high volume of traffic without mishap.

4, The major concern with the existing channel is that it is near the highest
concentration of whooping cranes.

3. An oil spill at Sundown Bay would have the potential to produce whooping
crane mortality untess mechanical containment devices were installed to keep
oil from entering Sundown Bay.

6. A spill within the existing channel would be comparatively easier to contain
and clean up, especially if it occurred in the confined portions of the channel.

2
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Open Bay Alignment 1

l.

t-2

Ll

The construction of Open Bay Alignment 1 would cause significant
environmental damage, but not as much damage as Open Bay Alignment 2.

Open Bay Alignment 1 does not appear to offer as great a risk of changing
existing bay ecology because it utilizes existing cuts. Some (if not all) of
these cuts were dredged at the turn of the century and almost certainly were
made through areas of natural flow at that time.

Rapid containment of a spill would not be feasible as a practicai matter in the
open bay. As a consequence. some spills would have the potential to affect
the whooping cranes presently concentrated on the north side of the existing
channel. The only way that Open Bay Alignment 1 could secure the desired
protection for the cranes would be if the passes from the bay into the existing
GIWW channel were closed off, either by filling the passes with something
like dredge spoil or by installing mechanical protective devices.

Open Bay Alignment 1 would increase the risk of whooping crane mortality
on the north shores of San Jose and Matagorda Islands and on the south
shores of the islands paralleling the existing GIWW channel. The problem
will probably be more acute by the time construction 1s completed because of
the high probability of increased concentrations of cranes in the these areas.

Open Bay Alignment 1 would increase the risk of a spill by 9-10 times as
compared to the existing channel, based on the judgment of some of the panel
members.

Containment would be difficult if not impossible under the circumstances in
which spills are most likely to occur (e.g., high winds, sirong tides).

A spill would be difficult to clean up because of problems of equipment
deployment and access to impacted areas due to shallow water, reefs, etc.

Open Bay Alignment 2

1.

Open Bay Alignment 2 provides increased safety for waterborne transport,
reducing the risk of a spill due to collisions between barges to 5-6 times as
compared to the existing channel, based on the judgment of some of the panel
members,

The construction of Open Bay Alignment 2 would involve large-scale
environmental damage.

Construction of Open Bay Alignment 2 would perhaps be more likely than

Open Bay Alignment 1 to change the ecology of the bay in a way that would
significantly alter the natural resources in the area.
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Open Bay Alignment 2 would not resolve the critical deficiency of Open Bay
Alignment 1, which is its inability to insure that a spill would not invade the
area in which whooping cranes are presently concentrated.

It would move the channel closer to the north shores of San Jose and
Matagorda Islands. These areas provide whooping crane habitat at present
and will probably have greater concentrations of whooping cranes in the
future.

Containment would be difficult if not impossible under most circumstances.

A spill would be difficuit to clean up because of problems of equipment
deployment and access to impacted areas due to shallow water, reefs, etc.

1If Open Bay Alignment 2 is pursued, the channel should be made much larger
than presently envisioned. The major problem with the open bay alternatives
using a narrow channel is the inability of barges, particularly of a tow of
empties, to maneuver sufficiently in high winds and strong tide situations to
avoid collisions. Since the level of environmental damage would be high for
Open Bay Alignment 2 under any circumstances, the level of environmental
damage might as well be increased to secure a much higher level of safety.

VII. SUMMARY AND CONCLUSIONS

Panel members, calling on their varied experience and expertise, were requested to consider
seven specific questions relative to the existing channel and a proposed open bay alignment.
Discussion was not limited to the seven questions posed in advance of the panel meeting. At the
request of the panel members a second open bay alternative route was also considered.

The seven questions posed to panel members in advance of the meeting were:

1.

In what places are spills most likely to occur in the existing alignment and in the
open bay alignment?

What is the relative probability of a spill occurring in the existing channel alignment
versus the open bay alignment?

Is one alignment more dangerous than another in terms of the quantity of any
particular commodity that could be spifled?

What is the most likely spill in the two alignments?
What is the worst case spill in the two alignments?

What would be the environmental effects of the worst case spills for the two
alignments?
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7. What are the potentials for containment and cleanup of the worst case spills in the
two alignments?

The panel felt that spills on the existing channe! would be most likely at the entrances on each
end of the land-locked portions. Spills/collisions were most likely at turns or reef passages on the
open alternatves.

The panel felt that the exisung channel was a very safe route for navigation since it is
straight, land-locked, has good visibility, and is not subject to wind and current effects. In contrast,
collisions/spills on the two open bay alternatives were judged to be five times more likely for Open
Bay Alignment 2 and 9-10 times more likely for Open Bav Alignment | than the existing channel.

The panel members had little comment on the question of differences in quantities that would
be spilled in an open bay collision versus the existing channel. A general consensus emerged that
there would be little or no difference as far as barges are concerned.

The most likely spill was identified as a relatively small spill of diesel fuel or bilge pumpage
resulting from improper practices by shrimp boats, pleasure craft or crew boats, or from the possible
sinking of one of these types of vessels.

The panel agreed thar the worst case spill. based on probability and environmental impact,
would be one involving crude oil, residual fuel oil or lubricating oil from a barge collision.

Environmental impacts were discussed in general terms concerning different geographical
areas. As stated earlier, the point was made that the whooping cranes are irreplaceable despite wide
agreement that the whole area is filled with valuable biologic resources. Of particular concern was
a spill that might get into Sundown Bay from a collision in the existing channel.

There was general agreement that cleanup of any spill would be more difficult in the open
bays than in the confines of the existing channel.

Most of the panel members indicated that the existing channel was the preferred navigation

route but with a strong emphasis on introducing additional safety measures that would protect critical
habitat in the event of a spill.
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Dear

Znciosed is a packet of background materiais for the meeting that will be heid ont December 7. 1993,
:n Corpus Christi 1o discuss the relarive risk of barge spiils on the existing GIWW alignment in the
vicinity ot the Aransas Nationai Wildlife Refuge versus an aiternative open bav alignment south of
ne existing channei.

There are seven questions that we nope 1o have answered before the meeting is concluded:

l.

[ B9

In whar places are spills most likely 1o occur in the existing alignment and in the
alternate open bay alignment?

These places should be limited to points between where the alignments diverge, since
we are interested in comparing one alignment 10 the other. Some of the factors that
shoulid be taken into consideration in answering this question are wurns. visibility, and
obstructions. (See enclosed study area map.)

What is the reiative probability of a spiil occurring in the exxstmg channe! alignment
versus the open bay alignment?

Given the absence of historic data on spills in open bav situations aiong the GIWW.
this question wiii need 1o be answered by the panel’s best judgment. Factors that
should be taken into considerarion in estimating the relative probability of spills on
the two alignments include channei straightness. obstructions. visibility, wind. waves.
currents, and channef length. (See enclosed smdy area map.)

Is one alignment more dangerous than another in terms of the quantity of any
particular commodity that couid be spilled?

In GEC'’s Spiil Contingencv and Prevention Plan for the GTIWW, a one-compartment
spill was used for analysis. Is this a reasonable assumprion for the existing
alignment, and are there factors about the open bay alignment that would make a two-
comparunent spill possible? (See enclosed study area map.)

What is the most likely spill in the two alignments?

Most likelv spills are generally determined by the highest-volume commodity moving
through an area that has the capacity 1o be spilled. We have enclosed Waterborne
Commerce statistics for vour consideration. Are there any factors on the horizon that
wouid cause this commodity mix to change?

SnQineenna s SCONOMICS » 1ranspomnaton Technoiogy s Social Analvsis « Environmental Planning

P. Q. Box 84010 « Baton Rouge, Louisiana 70884-4010 « 1504) 927-5588 « Fax (504) 927-4644
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3. What is the worst case spill for the two alignments?

We would like this discussion to consider two possibilities: (a) a most probable
worst case spill: and (b) a worst conceivable worst case spill. The laner wiil allow
free rein for the imagination. but must be based on technically real spiil potentials.
Factors that should be taken into consideration in answering this question inciude
commodity movements through the area. ability to be spilled (storage factors),
volume that could be spilled, and general potential for environmental damage. The
information contained in Chapter 10 of GEC’s Spill Contingency and Preventon Plan
for the GIWW should be helpful in answering this question. In that report and in the
most probable worst case spiil scenarios presented in the enclosed packet, oil was
considered to be the worst case spill commodity. The panel may decide on a
different commodity for the most probable worst case spill and almost certainly will
decide on a different commodity for the worst conceivable worst case spill.

6. What would be the environmental effects of the worst case spilis for the wo
alignments?

Obviously, potential effects on whooping cranes will be a subject of discussion.
However, the discussion should consider all aspects of the environment. We will
need to tatk concretely about the probable effects of specific spiils at specific points
and under differemt wind conditions, as in the most probable worst case spill
scenarios for oil presented in the enclosed writeup and illustrated in the study area
map. Please remember that we will not be discussing the overall effects of
construction of the open bay alignment. These are important issues; but our
conversation will be restricted to the effects of spills.

7. What are the potentials for containment and cleanup of the worst case spills in the
two alignments?

(See enclosed study area map.)

We hope to be able to achieve a consensus among the panel members in providing answers to these
seven questions, which will be quite a challenge for all of us even in an all-day meeting.

We look forward to seeing you ar 8:30 2.m. on Tuesday at the Marriou in Corpus Christi.

Sincerely,

James Hoover
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TABLE 1
1989 TONNAGE BY COMMODITY
TRAVELING ALONG THE GIWW STUDY AREA

FROM MILE 475 TO MILE 525

WCSC 1989 WCSC 1989
COMMODITY TONNAGE COMMODITY TONNAGE
CODE 3ARGED CODE BARGED
Farm Producis Aericuitural Chemicais
103 45.443 2871 128.641
106 1.534 2872 1.453
107 6.853 2873 24,512
111 11,945 2879 3,010
SUBTOTAL: 43.775 SUBTOTAL: 157.616
Metailic Ores Petrolevm Products
1011 2.356 2911 2.622.721
1051 24.501 2912 341294
1061 5.172 2913 154,331
1091 1,820 2914 1.294.369
SUBTOTAL: 43.849 2915 1.261.836
2916 143.986
Crude Petroieum 2917 534.617
1311 747,916 2918 175.866
SUBTOTAL: 747.916 2920 155,028
2921 13,208
Nonmetallic Minerais 2991 221213
1442 1,020.639 SUBTOTAL: 6.918.469
1451 17.466
1491 2.951 Primarv Metal Products
1493 9.347 3311 45296
1499 9.934 3314 14,122
3241 41,387 3315 33,074
3291 20,436 3318 2.782
SUBTOTAL: 1,122,160 3317 4,126
3318 5.511
Food and Kindred Products 3324 1,434
2014 2,482 SUBTOTAL: 106.345
2042 3.400
2049 14,979 OTHER COMMODITIES
2061 100356
2091 8.075 Marine Shells
SUBTOTAL: 129,292 931 7.000
Forest Products
Industrial Chemicais 2411 1221
2810 524,007 Fabricated Metal Products
2811 169,146 3411 4,044
2813 581,758 Machinerv, Except Eleetrical
2817 746372 3511 3.300
2819 2.868.631 [ron and Steef Scrap
2891 21.623 4011 92.175
SUBTOTAL: 4,911.537 SUBTOTAL: 107,740
TOTAL TONNAGE: 14.310.699 |

Source: Waterborne Commerce Statistics Ceoter. 1989 Cargo

History Files. New Orieans. La., 1991



TABLE 6
POLLUTION POTENTIAL FROM NAVIGATION ACCIDENTS

ALONG THE STUDY AREA
BY POLLUTION POTENTIAL GROUPINGS
FOLLUTION 1959 1939 STUDY AREA
POTENTIAL  +CSC BARGE  STUDY AREA  STUDY AREA SPILL
GROUP < {IDB COMMODITY DESCRIPTION T™YPrE TONMAGE TON-HOURS PROBABILITY
} 1451 Chavr& Coamae CH 1T.46b 174,660 1.0000144.60
i o3t SManme »bcils DK T.000 35.000 0.000002893
i 3551 Mise, Noamesaslic Mlineras Prod. o 70436 102180 0. D0000E4ED
i 3311 Pix lrom OH 43,296 £32.960 0.000037501
1 1011 Irom Ure & Coscoatrates CH 9356 F3560 000000746
1 s ‘schimery, coxem tloctre o] 4 5300 33.000 0. 0002
1 1051 Y - OH 24501 Z45.010 0.00002RS
i 011 Lrom & Stecd Scrap DX gL1T5 T60.854 0.(RDOEYYS
H 3313 Ferromiinsw OH £511 55110 00000045463
H 1316 Irom & Steel Phates & sheet oH s ¥ 4 1320 0.Q000XZ30S
1 3241 Cuwildimg Cemens CEM 41387 4138570 0000263
1 33317 iron & Steel Pioe & Tube OH 4 1286 41260 0.00003416
1 3324 Alumni & Al Adiows. U sworses CH 1.434 14340 Q.0000011%7
1 j411 Farixswa betal Prodecs DK [%: =) +0.440 J.000D0348
1 3318 [rom & Stces Provecis OH 14,122 140220 0.000011692
H 1442 Samad & Graved DE 1.020.839 5.313%.217 0.000451 2338
1 1061 Manzanten OH 51T 5L720 0.000004252
H 3315 Lrom & Stce) Oars oH 13074 330740 0.0000Z7333
1 1459 Nosmemilic Miacras NEC OH 9,934 92340 0.000008225
1 2811 Lows DK 1221 12210 0.0000N011
SUBTOTAL: 1.362.976 1. 938 511 3.000740037
YERCENTAGE: 3.52% [ 6.96%
2z 1014 Tallow. Asamad Fate & Qs 55T 432 24320 2.000002055
z 1 Nowlesroms seci Ures & Copexatrases. NEC oH 4,520 48200 0.0D00a3991
b4 %13 Aavhadt, Tar, Pitches ASFH 175,566 1.753.660 0000145403
z a7 Metnilar Ores CH 4,453 -8 530 2.0000058674
z 1 O Farm Prodwes DE 1534 15340 0.00000M270
M pe Vexpavie Ois 55T 5073 LA750 0.00000568 5
2 158 Scoycane CH 11.945 119.450 000000990
e pd 3 Y Miscel Ch Fenily 53T 21623 2146230 3.0 YTI02
p ~héi S auar CH 100356 1003 560 0 0D0GE30ET
2 2273 Pvosphane Chesmund Ferviizey DST 24.512 my a5 0.000167%6
b 103 Cam ca 45,443 454430 0000037623
2 Py P Chem. Fenili Exneyst Miocoeyes DsT 1453 14330 0000001208
2 210 Canstm Sexdm CAUS 52A.007 5.034.999 0.000415202
2 104% Graim bl Prodeces, NEC CH 14979 149,790 0.000012401
z 14 Salt CcH 2.951 14,755 000000127
4 1493 Loguisk Sulinr LS 347 93470 0.00000773%
r4 2042 Anomsl Fesds CH 31,400 34,000 0000002815
2 379 Certlzoen. NEC 55T 3,010 30100 000000242
pa 2920 Coks cH 155028 1.530.455 QODO124709
2 2921 Liqyuid Petrolcnm (Gas LG 13208 132,080 0.000010933
SUBTOTAL: 1, 130892 1006054 00009112141
PERCENTAGE: 7. 0% 3.57% 35T
3 1913 Keronewme DST 154331 1543310 0.Q001XTTTS
3 I Tetroicam & Coal Prodecu 55T 121218 1212130 . 0.000133147
3 hifs] Alcemhanes S§T 530753 5,735,735 0.0004 72214
3 914 Distikaia Fusi Gl DST L4369 12 X33 5D 0. 001066676
3 2917 Napua cic. NEC DsST 534617 5.305.410 000439262
3 1B17 Bemsens & Toleeac DsT T463IT2 T.A&3,T20 0.000417957
3 2511 Crade Prodecx DsT 169,146 L&9L 460 O.0D1400Y
3 2519 Basie Chemarats. WNEC DST 2268 631 MIANA 164 000187247
3 2¥71  Nitregceows Chemicad Fertilizey DsT L2E.642 LOSZ6T0 0000086325
3 2911 Gantdimn DST 26T 26271210 0002171404
3 2912 let Puct DsT LI 3412940 0O00ZEZS64
SUBTOTAL: 9. Ga3. 050 57.684. 754 0.0072595991
PERCENTAGE: 2l 52% 3.29% 64.29%
3+ 2916 Lubriescian Uil S5T"1 143,986 L.439.860 0000115209
34 2915 Resload Fmel O SST™ 1 1261 336 11392345 0000934591
I+ 1311 Crada Petrolexm 55T 747,916 TAI2AT2 &.0DDE15349
SUBTOTAL: 1153.733 20.764.677 0.0017191501
PERCENTAGE: 15.05% 1617% 14817%
TOTALS: 14310659 125393 996 0.030630000
PERCENTAGE: 10000r% 100.00% 100L.00%
GROUPS 3 & 3+ TOTAL PERCENTAGE: SL57% 24.47% 4 4T% |
_(Hazrdoms C aien )
BARGE TYPTE LEGEND: ASFHmsanaait, CAUS=cansixe sods. CEM CH hovexr. DL =dech, DST=dossle~siia

ank LSslgud salfur, LPG=1LPG premars asks. OH = oo sopper, SSTesmpe—skin sk, S5T ™ 1 = now «0% w0 50% of barges are doabic—
skim ks, 1990 Od Pollution Act requaes | 00% dowido -y iy yoar 2010,

suree tor (989 commonay Wemkeca® Wi leraofwe fom merce Sttty Coaser. 1989 Carmo Hatorr riex,. Now Uticams. LA, 1991
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MOST PROBABLE WORST CASE SPILL SCENARIOS
OPEN BAY ALIGNMENT

SITE NO. 1 (SECOND CHAIN OF ISLANDS)
Scenario A: Wind from Northeast

Tides under this siitation are typically very low. The nawrai area at this site has a depth of
three fest (plus or minus}. Thus. icaded barges would be confined to the channei. An oii
spiil would probably invoive one comparmment. since reef sheer or crushing should not be
a problem. Under these circumstances. shallow water to the south wouid be compararively
unobstructed for about one-half mile. and then shaliow bands of exposed reef would be
encountered. Qils wouid stick to a wide band of exposed bank. and the rest would be blown
southwestward toward the lower end of Avres Reef. which is exposed at low tide. where the
rest of the oil would be trapped.

Scenario B: Wind from Southeast

This is typically a higher tide situation. Only smail parts of the shell reefs of the Second
Chain of Islands would be exposed. bur the exposed parts could become oil coaied. Winds
would tend to biow the oil toward the pass abour 1.2 miles away at the northeast end of
Rattlesnake Island. The oil slick should be well broken up by landfall, but tar balls and oil
would deposit at the high tide level on the southeast shore of Rattlesnake Island and the spoil
area northeast of Rattlesnake Island. Some tar bails could be carred on high tide through
the pass and into the marshes beyond the existing GIWW channei, unless an oil boom was
placed promptly to block floating oil at the pass.

SITE NO. 2 (SOUTHEAST EDGE OF AYRES DUGOUT)
Scenario A: Wind from Northeast

Under this low tide condition, the oil plume would tend to disperse in the open water of
Mesquite Bay toward Cedar Bayou. Some tar balls would be deposited on mud flats near
Cedar Bayou that would be exposed at low tide.

Scenario B: Wind from Southeast

Under this high tide sitation, there may be a danger of greater spill volume. since reef at
the edge of the channel could cause shearing or cracking of a barge hull. Some oil may coat
the exposed parts of Ayres Reef. but the water would be high enough to prevent much reef
coating. With less than a mile of open water to the southeast shore of Roddy Island, the high
tide shore should be significantly affected. Some oil would probably also deposit on Ayres
[sland. but it is not likely that much would go through the pass between Roddy Island and
Ayres Island, even if it were not boomed.
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SITE NO. 3 (SOUTHWEST END OF CEDAR DUGOUT)

Scenario A: Wind from Northeast

The left flank of the oil plume would be blown against the west side of Cedar Reef. which
15 well exposed on low tide. The exposed edge of the reet wouid be heaviiv coated with oil.
Most of the plume wouid be biown our into Carlos Bav. Although the plume wouid probabiv
be broken up and dispersed. tar balls and some oil would probably coat the exposed shallow
bottoms and the shell reef at the northwest side of Ballou Island.

Scenario B;: Wind from Southeast

Winds would cause spilled oil 1o be biown promptly to and deposit on the high tide shore at
Cedar Point and thence westerly along the north. high-water shoreline of Carlos Bav. The
spill could be easilv contained near Cedar Point by rapidly instaliing a floating boom trom
the shoreline a few hundred feet west of Cedar Point extending a few hundred feet southward
into Carlos Bav. However. the exposed high water shore could be heavily coated with oil.

SITE NO. 4 (SOUTHWEST END OF CAPE CARLOS DUGOUT)

Scenario A: Wind from Northeast

Oil spilled at this point would be blown out into Spaiding Bight toward Spalding Reef. about
(.7 mile downwind. Because of low tides associated with strong northers, Spalding Reef
should be exposed sufficiently so that most, if not all. of the oil still floating would heavily
coat the north side of Spalding Reef or be trapped against the reef. If any slipped by the
sides or over the top of the reef, some slight tar balling could occur in the shallow flats near
the shoreline northeast of Jay Bird Point. However. if booms are placed promptly at the
flanks of Spaiding Reef, the spill should be contained. '

Scenario B: Wind from Southeast

Aerial photographs indicate most of the reef north of the spill site should be submerged on
high tide. so spilled oil would tend to be blown promptly against the high tide shoreline of
Bludworth Island. The shoreline would probably be heavily coated. but the maps and
photographs indicate spilled oils would tend to be contained by the onshore winds in the
concave shoreline southwest of Cape Carlos.
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APPENDIX A - SECTION 3

OIL SPILL CONTINGENCY PLAN FOR
ARANSAS NATIONAL WILDLIFE REFUGE, TEXAS
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Qil Spill Contingency Plan
for
Aran ional Wildlife R

Purpose

This plan is intended to serve as a step by step guide to emergency oil spill response in the event
that such a spill threatens refuge lands and wildlife.

Because it may take several hours before professional oil spill responders and cleanup crews
arrive, the emergency efforts of refuge personnel may play a key role in reducing impacts to
refuge lands and wildlife resources. The primary goal in this emergency response is to minimize
the impacts on the trust resources of the U.S. Fish and Wildlife Service (Service). Appeandix
B lists the priorities for Service response, as outlined in the Service’s Response Plan for
Discharges of Oil and Releases of Hazardous Substances (Service Contingency Plan - SCP). For
specifics regarding legal authorities and responsibilities, refer to the Service Contingency Plan.

This plan pertains to spills of petroleum products only. Because of the threat to human health
involved in responding to hazardous substances spills, evacuation may be the appropriate
response. There are few Service personnel who are trained for hazardous spill response. The
Service policy states that Service personnel will not enter hazardous waste sites without specific
Regional clearance. Additionally, the likelihood of a petroleum spill in the vicinity of Aransas
National Wildlife Refuge (ANWR) is greater than that of a hazardous substance spill, since most
barges carrying hazardous cargo are double-hulled versus the single-hulled barges used for
petroleum products. Of particular concern at this refuge are potential impacts to endangered
whooping cranes and their critical habitat (see appendix A).

Following is a numbered, step by step response sequence that should be followed in the event
an oil spill is discovered or reported to tbe refuge. Three likely spill scenarios are covered in
the response sequence. These three scenarios are:

(A) A pipeline leak or rupture on land.

(B) A barge collision or spill in the Gulf Intracoastal Waterway (GIWW), a submerged
pipeline leak or break, or a leak from sinking vessel fuel tanks.

(C) An offshore oil spill in the Gulf of Mexico moving onshore.
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After completing steps one through six proceed to 7A (landlocked pipeline leak or rupture), 78
(spill in the GIWW), or 7C (spill offshore) according to the spill scenario. Actions which should
be taken in order to prepare for a spill are presented in Appendix D. Equipment needs are
presented in Appendix E. Secondary responses are listed in Appendix F. Appendix G provides
telephone numbers of those who may need to be contacted. Wildlife rehabilitation, in particular
oiled bird cleaning, is addressed in Appendix H.

This is a dynamic document and is intended to be updated as appropriate. Although it is
recognized that it is impossible to foresee, prepare for, and control all potential oil spill
scenarios, it is hoped that this document will help guide personnel reacting in the critical initial
stages.

Priority Response Sequence

1. Cease all non—critical work. If more than one staff member is available, assign
one to make the telephone contacts while other personnel proceed immediately to field
response (step 7). If only one staff member is available, begin with the phone calls in
the order listed.

2. If they bave not already been notified, call the following:
Corpus Christi Marine Safety Office 512/888-3162.
Pipeline Company (in the event of a pipeline spill only.
See Appendices C for locations and D for phone numbers)
Refuge Manager Brent Geizentanner Home (512) 552-5282
Office (512) 286-3559/3533
National Response Center (800) 424-8802 or (202) 267-2675.
Texas Emergency Response Center (TERC) (512) 463-7727
Texas General Land Office 1-800-832-8224
Texas Water Commission (512) 968-3165
USFWS Texas Coast Spill Coordinator - Brian Cain
Office (713) 286 8282
Home (713) 480 7418
Mobile phone (713) 542 1861
Tell them:

i. Your name and callback number.

ii. Exact location and pature of the incident.
lii. Extent of personal injuries, fire and damage.

iv. Wind speed and direction (if possible).

v. If identifiable, the type of material involved and the extent of the spill. If possible, give
them the barge or ship name and number. OQNLY trained personnel should ever approach
a fire or spill.

()
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3. Call the Environmental Contaminants Specialist at the Corpus Christi ES Office,
Contaminants Specialists - Tom Schultz or Steve Robertson
Office (512) 994-9005
After Hours (512) 855-8744 or (512) 991-4659

4. Call the designated pilot and arrange for an overflight survey for the refuge manager
immediately, or at first Light if spill occurs at night.
Contact pilot for low-level flight:
Air Exec (Victoria) (512) 578-3506
Pilot, Gerry Shore (Home) (512) 782-6407

Other federally approved aircraft:
Victoria Aviation (Victoria) (512) 578-1221

Helicopters:
Crescent Airways (Corpus Christi) (305) 987-1900

5. Check wind speed and direction. Call Weather information at the National Weather Service:

Corpus Christi (512) 289-1861
Victoria (512) 575-1782

6. If possible, designate one person as the media contact. This should be someone who
can provide specific information about the resources at risk. If the spill is large enough
to catch the media’s attention, the refuge will be besieged by the press! Make sure the
media is informed that they must stay above the 2000 foot airspace above the refuge to
avoid harassment (constinting take under the Endangered Species Act) of the whooping
cranes when they are present.

A. Rupture of pipeline on Refuge property.

7A. Contact the pipeline company (if you bave not already done so) and ensure they have shut
down the line and are responding to the spill. Refer to Appendix C for identification of
~ pipeline operators and Appendix G for pipeline phone aumbers.

8A. Contain the oil. Immediately go to the vicinity with bulldozers, other heavy equipment
and hand tools (shovels, picks etc.) and begin erecting a containment berm all around the
blowout area, The pond required may be of significant size, depending on the flow of
oil. Some wvplands will be destroyed but it will be far better to contain the spill. Prevent
the spill from getting into any waterways, where it would spread very quickly. Erect
(bulldoze) earthen dikes across affected ditches if there is little water flow in them. If
there is significant water flow in the affected waterways, setup barrier and absorbent
booms to help contain the flow of oil.
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9A. If oil threatens to get into the GIWW, proceed with steps 7B and 8B. It may be
necessary to contain the oil within a marsh area by closing off an inlet area.

10A. Remain in the area and haze birds away from the oiled sections, and, if vehicle access
is possible, to direct vacuum trucks to the boom locations.

11A. Coordinate with the USFWS spill coordinator to determine if oiled birds will be
cleaned. Follow oiled wildlife rehabilitation protocol (see appendix H).

B. One or more barges run aground or collide in the GIWW, breaking their hulls and thus
releasing their cargo. Note: this also applies to submerged pipeline breaks.

7B. Immediately go to the vicinity with boom materials and extend these across the inlets
and openings at prior designated stations (Appendix B, various figures), securing the
booms to the fixed anchor points. Continue fixing booms along openings both above and
below the spill, especially downwind or downstream: however, boom deployment must
occur throughout the area because shifting winds, tides and currents could spread-oil
virtually everywhere. Important: Make sure of the identity of the material before
approaching. Do not approach the spill area if the material spilled is unknown.
Hazardous chemical spills present a severe danger, and evacuation of the area may
be necessary. During winter months, (October-April) whooping cranes and waterfowl
will be at high risk. In spring and summer, (March-July) nesting colonies of birds on the
rookery islands will be at high risk. Concentrations of shore birds will be at risk from
August through May.

8B. Mobilize boats to the spill area. Contact TP&W (appendix G) and request their assistance.
Patrol and haze waterfow] and/or shorebirds from the area about to be oiled, as directed
from aerial survey, and later from the oiled areas. During the period of March to July
herons, egrets, terns, and gulls will be nesting on islands on spoil and natural islands, in
particular the Second Chain of Islands. Hazing these birds in the vicinity of these islands
would be counterproductive and is not recommended. An absorbent barrier, even if only
of hay bales, in the intertidal area of the rookeries should be deployed to help minimize
umpacts.

9B. Remain in the area and haze birds away from the oiled sections, and, if vehicle access is
possible, to direct vacuum trucks to the boom locations.

10B. Coordinate with the USFWS Spill Coordinator to determine if oiled birds will be cleaned.
Follow oiled wildlife rehabilitation protocol (see appendix H).

C.  Offshore Spill coming onshore.

In this scenario, there should be a little more time to organize a response. The Coast Guard may
coordinate booming of passes to the Gulf, use of dispersants, etc., to reduce impacts on shore

()
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and bays.

7C. Booming of small inlet areas {(see 9A & 10A) may be appropriate, but the decision to do
so will be made by the USFWS Spill Coordinator on a case by case basis.

8C. The more severe impact will likely be to the beaches on Matagorda Island. Human
activities on the beach, such as pre-assessment and cleanup crews will help to deter bird
presence. Additional hazing crews and deployment of scare guns will be necessary to
keep birds away from oiled areas, with particular attention on piping plovers and brown
pelicans.

9C. Coordinate with the USFWS Spill Coordinator to determine if oiled birds will be cleaned.
Follow oiled wildlife rehabilitation protocol (see appendix H).
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APPENDIX A

Limitations of Plan in Reference to Threat to Whooping Cranes

An insurmountable problem that many feel is the greatest threat faced by the whooping cranes
is the location of the GIWW. Hazardous chemicais are hauied within 100 yards of wintering
whoopers. More than 60% of the whooper territories adjoin the GIWW. Spilled materials could
contact whooping cranes even as a boat captain was reporting the incident to the Coast Guard.

This plan is inadequate in providing full protection for the whooping cranes. Such a plan is not
possible since chemicals are transported right through the center of the whooping crane winter
range. Spills of hazardous materials may threaten human health so that approach could only be
done by personnel wearing special protective suits and breathing apparatus. Spills of gaseous
materials could directly kiil all whoopers downwind of the disaster. Response time at best is 1-2
hours by the refuge staff, and 3-4 hours by spill control specialists. An event occurring at night
or during bad weather (the most probable times), would slow response time further. In addition,
the response of the whooping cranes to spilled materials and humans trying to haze the whoopers
away from a spill is currently unknown.

What this plan does attempt to do is organize the refuge staff so that what little can be done to
lessen impacts to wildlife will be done professionally.

Plan limitations-Whooping Crane Biology

1. It is likely that because chemicals are carried so close to the cranes, some whooping cranes
and some habitat will be impacted by a spill incident.

a. There is no known safe techoology to capture whooping cranes and keep them in
captivity until their habitat is no longer contaminated. Whooping cranes are fragile and
can die from shock during capture and/or handling. If whooping cranes become oiled,
they can probably only be captured whea they are too weak to fly. By this time the
stress of capture and handling may kill them. In addition, ingested oils, and/or chemical
exposure will probably lead to permanent physical damage and could affect the
reproductive process. The decision to attempt to capture a whooping crane must be made
by the refuge manager, and should be done only if knowledgeable avian health experts
are present.

b. Whooping craoe adults are strongly territorial. This means that hazing whooping
cranes away from a spill area using a helicopter, airboat, or human on foot, may not be
effective. Adult whoopers on their territory normally will respond to disturbance by
walking or flying to a different part of the territory. If a large section of habitat is
impacted by a spiil, the problem becomes very difficult. Even if the whoopers leave a
territory temporarily during the day, they are likely to try to return to the territory at
night to roost. Although the whoopers decades ago responded to the placement of
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agricultural grains on the edges of the salt marsh, the whoopers alive today have never
been exposed to this. At best, response to baiting would take days. Even after feeding
on bait, the whoopers would then return to their territories in the salt marsh, just as
whoopers that feed on acorns in upland areas return to the marsh regularly. Similarly,
burning refuge uplands to provide feeding areas for whoopers would not be effective.

c. Once saltmarsh habitat has been impacted by oil and/or chemicals, cleanup will be at
best incomplete and recovery could take many years. Burning oil residues in the marsh
may lessen impacts somewhat. To clean saltmarsh, all contaminated soil and vegetation
would have to be removed, and then the marsh re-built. This bas never been
accomplished on a large scale.

2. If it is mecessary to haze whooping cranes away from a small area in}pacted by a spill, the
following methods are suggested;

a. Whooping cranes definitely flush upon approach by an airboat or a human on foot.
Approach in a small boat or vehicle will also flush cranes. Since airboats cause the most
disturbance, they should only be used in a spill response after approval by the refuge
manager, who bopefully will be in consultation with the Services” Whooping Crane
Coordinator (Jim Lewis (505) 766-2914) in Albuquerque. Human presence in the spill
area either in an outboard or on foot will keep cranes away from the immediate area.

b. A major problem in keeping cranes out of a spill area is that territorial cranes will
tend to remain in their territory when flushed, and will at a minimum try to roost at night
in their territory. Thus, humans would have to patrol the spill area 24 bours a day. If
a spill is located along a refuge shoreline, such as along the banks of the GIWW or the
edge of Sundown Bay, these areas will need to be patrolled in a small outboard or on foot
on a 24-hour basis. Scare guus alone would not be effective.

¢. Helicopters should not be used to flush whooping cranes unless a whooping crane
expert is present. No one should attempt to "herd™ a group of whoopers once they are
flushed. In addition, much helicopter traffic normally connected with the spill event will
have to be prohibited, closely limited or controlled to prevent disturbance to the whoopers
In nearby areas not impacted by the spill. Helicopter flights by the media should not be
allowed. All helicopters should maintain the 2,000-foot minimum altitude over a national
wildlife refuge as required by the FAA unless a specific waiver is received from the
refuge manager. It is likely that a single Coast Guard helicopter will be used to locate
the spill and will need to approach the spill site at a low level. After that, all helicopter
operations should be prohibited during the 6-month time frame when the cranes are
present (October 15 to April 15) unless authorized in advance by the refuge manager.
Aerial operations should be conducted in fixed-wing aircraft that-are much less disturbing
to the whoopers.
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Appendix B

Each of the actions listed below should be provided for during advance planning and carried out
where applicable in the event of a spill. The actions are listed in order of priority, should lack
of manpower or other limiting factors constrain the level of response to a spill.

1.

Protect threatened and endangered species and their habitats including, where advisable,
rescue and rehabilitation of individual animals.

Minimize the direct and immediate impacts to fish and wildlife populations (such as
dispersal of birds and other wildlife) and advise the On Scene Coordinator (OSC) of
actions needed to minimize impacts to or prevent destruction of fish and wildlife and their
habitats.

Assist State agencies or the OSC with collection of oiled birds and other wildlife and
advise/assist groups wishing to rehabilitate oiled wildlife. The Texas Wildlife
Rehabilitaon Coalition out of Houston will likely be involved. Refer to appendix H
"Qiled Wildlife Rehabilitation Protocol”.

Provide the media and public with information on Service response activities only through
the On Scene Coordinator. Avoid talking directly to the press "off the cuff™.

Perform other activities to minimize indirect impacts to fish and wildlife resources, as
warranted. Identify priorities and mark nesting islands that could easily be boomed or
’hay banded’ to help keep oil off the beach.
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Appendix C

Maps and Figures

Roads, trails and gates on Aransas NWR
Roads, trails and gates on Matagorda Island

Cl1  Marsh Inlets for Booms on Aransas NWR
C2  Marsh Inlets for Booms on Matagorda Istand
C3  Pipelines on Aransas NWR

C4  Pipelines on Matagorda Island

C5  Description of active pipelines

C6

C7

)
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ACTIVE QIL AND GAS FACILITIES, ARANSAS AND MATAGORDA IS.

Conoco operates a pipeline and right-of-way (R.C.W.)
originating at wells 57 and 62 north of Walker Mill,
crossing Walker Mill rcad, running to well 71 on Lime
Ash road, crossing Lime Ash road and running to their
battery on the Middle road.

Conoco operates a pipeline (R.0.W.) originating at well
36 (Which will soon be plugged), and running to their
battery on the middle road. An addition to this will be
made once their well on the east side of Burgentine Lake
begins producing.

Conoco is currently operating 5 active wells on Aransas
Refuge. These are #36, 71, 75, 62, and 57. Well #36 is
Scheduled to be plugged. Two new wells are scheduled to
be drilled in 1993, one on the east side of Burgentine
lake and another northwest of the middle road between lime
ash and Mitchell headguarters. Conoco is also planning

to rework a well in the Walker Mill area.

Enron’s Houston Pipeline Co. Division has a right-of-way for
a 12 inch pipeline that originates at the Conoco battery,
crosses St. Charles bay and the Lamar tract, and carries
Conoco production to off-refuge facilities.

Enron operates a pipeline (R.0.W.) from an inactive well near
Walker mill that 3Jjoins thier lines north of the refuge
entrance. This pipeline currently has no product in it, but
is under pressure.

Enron operates a pipeline (R.C.W.) that originates

from facilities in the Gulf, crosses Matagorda Island South of
Panther Point, and returns ashore north of the refuge
entrance.

Mitchell Energy operates a pipeline (R.0O.W.) that originates
from production facilities in Mesguite Bay, runs across the
G.I.W.W., Sundown Bay and East Shore Road to their
headquarters on the Middle road.

Mitchell Energy operates a pipeline (R.O.W.) for a 4 inch line
from its on-refuge processing plant, along the west side of
Middle road and the back gate road to loading docks outside
the refuge.

P.G. and E. Resources Offshore operates a pipeline (R.0O.W.)
originating in the Gulf that crosses Matagorda Island south of
Panther point (but is north of and parallel to the Enron
line).

C5a



Active 0il and Gas Production Facilities (Cont.)

Addresses:
CONOCO Inc. MITCHELL ENERGY
4444 Corona Dr. 2001 Timberloch Place
P.0. Box 2226 . P.O. Box 4000
Corpus Christi, TX 78403 The Woodlands,TX 77387-4000
(512) 850-7400 (Corpus off.) (713) 377-5500

286-3640 (Refuge off.)
ENRON/HOUSTON PIPELINE P.G. AND E. RESOURCES OFFSH.
Hwy 35 545 Upper Broadway, Suite 706
Tivoli, TX 77099 _ Corpus Christi, TX 78476
(512) 286-3567 (Tivoli off.) (512) 884-3399 (C.C. office)
(713) 225-7444 (Houston off.) (214) 750-3800 (Dallas off.)

C5b
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Appendix D

Preparations Prior to a Spill

1. Locate pilot with proper certifications for overflight survey. Clarify needs, billing,
availability etc. so no time is lost when a situation arises.

2. Arrange for training of personnel.
i. Oil Spill Control School. Corpus Christi. Personnel involved in oil spill response
work should have OSHA safety training.

ii. Oiled Bird Cleaning. Annual workshops.

3. Ensure that all staff who may be capturing oiled birds are listed oo state and federal
collecting permits.

4. Measure distances to be covered by fixed-position booms, taking into account sags and
angular deflection arrangements. Acquire sufficient boom material. Instal} o site storage sheds
or obtain trailer for storing/transporting booms and other spill control material. Ensure
availability of a boat adequate for boom deployment along minor inlet areas.

5. Locate positions for boom anchors and set. Refuge personnel must develop a boom strategy,
locating and marking exact locations where booms should be placed for maximum efficiency for
all three of the likely scenarios. Determine where permanent anchors should be installed.

6. Check to see if booms can be extended without wading/swimming.. ie. using throwlines.

7. Carry out drills as required to familiarize staff with equipment, procedures, etc.
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Equipment On Site
Quantity
200 feet in 10’ sections
200 feet in 10’ sections
0
7?7 scare guns
25 1b scale
55 gallon drum soap
1 Edemco 100-Jr blow dryer
1 Sears dental aqua jet

1 Wells Cargo Express Wagon
mobilization to site

Need:

Appendix E

Item
Acme oil containment boom
5" sorbent 5 boom
Ropes, throw lines for setting up booms
Bird hazing equipment (air canons, etc)

Bird cleaning supplies and designated work area

Trailer loaded with boom material for

Sorbent pads and materials

Portable anchors for variable-position
booms

Plastic mesh screen (100 ft), 1X2" stakes, 30-36" high (30), and electricians plastic cable ties
(150 6-8" size) for tern chick corrals if this is deemed a viable option.

Absorbent pads and boom material- identify potential source, sufficient for thousands of linear
feet of coverage for shoreline barriers. *
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Appendix F

Secondary Responses

1. Search for, cleanup, and tabulate oiled birds. Prepare data sheets on bird numbers and
species. See appendix H. As part of oiled wildlife rehabilitation efforts, considerable volumes
of oily, soapy water will be produced. A tank for storage of this effluent will be necessary,
along with a regular removal, by vacuum truck, to the PRP’s (potentially responsible party)
designated waste handler. ‘

2. Maintain documentation of staff time and expenditures for equipment during the response
since these will be reimbursed either from the responsible party or the Oil Spill Liability Trust
Fund administered by the US Coast Guard. Accurate documentation will also be needed for
NRDA (Natural Resource Damage Assessment) compensation claims.
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Other Important Contacts and Phone Numbers
Refuge radio frequency Band # 34.830 mhz

Matagorda Island Office 813-2156

Pilot: Gerry Shore (512) 578-3506 Home
(512) 782-6407 Office

Refuge personnel
Brent Giezentanner 552-5282
Ken Schwindt 576-9481
John Magera 286-3532
Tom Stehn 758-2354
Chris Pease 286-3860
Andy Andes 790-9824
Louise Frasier 286-3594
Susie Perez 286-3826 (unlisted)
Smokey Cranfill 286-3308
Jenny Plympton 286-3728
Frank Cortez 286-3693
Mickey Harris 552-9316
Norman Von Heuvel 729-6051
Gary Coppock 3644321
Gary Murphy 729-9836
Beverly Fletcher 286-3848
Diana Villarreal 286-3742 (unlisted)
FIRE DEPARTMENTS Tivoli 286-3211
Austwell 286-3763
ADJACENT LANDOWNERS
Alan Reilly (512) 286-3314
FM 2040
Austwell, TX 77950
John Tatton (512) 526-2932

Salt Creek Ranch, FM 774
Refugio, TX 78377

Appendix G
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Matagorda Island State Park & Wildlife Management Area

Port O’Connor 983-2215
Matagorda [s. Celluiar 319-1622

TEXAS GAME WARDENS
Carl Wilson Tivoli 286-3676
Mobile 319-4019

TP&W Regional Law Enforcement Office in Rockport, Tx 729-2315

Port Lavaca Wardens Office 553-4683
R.G. Martinez 987-2913
Texas Nature Conservancy Matagorda  877-7024

Rockport 790-9440
Texas Wildlife Rehabilitation Coalition Inc. (713) 941-8902

USFWS LAW ENFORCEMENT Tom Mason Office (512) 888 3167
Corpus Christ

Tom Healy Office (512) 575-8608
Victoria
Regional Whooping Crane Coordinator Jim Lewis Office (505) 766-3792
Home (505) 821-3823
Pipeline companies

CONOCO Inc. Refuge Office (512) 850-7400
Corpus Office (512) 286-3640

Enron/Houston Tivoli Office (512) 286-3567
Houston Office (713) 225-7444

Mitchell Energy (713) 377-5500

P.G. & E. Resources Corpus Office (512) 884-3399
Dallas Office (214) 750-3800

County Law Enforcement/Emergency Medical Services

Aransas County Sheriff 729-2222
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Refugio County Sheriff  526-2351
Tivoli Deputy Sheriff 286-3737
Austwell Deputy Sheriff 286-3263

9y
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Appendix H
Oiled Wildlife Rehabilitation Strategy

During an oil spiil event, the US Fish and Wildlife Service (USFWS) and Texas Parks and
Wildlife Department (TP&W) will jointly assume the responsibility for the cleanup and
rehabilitation of oiled wildlife. The decision as to IF, WHERE and WHEN will be made on a
case by case basis. The procedures to be used will be those employed in the Qiled Bird Cleaning
Workshops jointly sponsored by USFWS, TP&W and the Texas Wildlife Rehabilitation Coalition
(TWRC) and/or other permitted wildlife rehabilitation individuals. Only rehabilitators with
current state and federal permits will operate cleanup centers, with non permitted volunteers
working under their guidance in the case of a spill having a major impact on wildlife.

NOTE: Oiled wildlife can be quite dangerous, especially herons and their kin. Do not attempt
their "rescue” unless you are properly prepared with protective eye wear, nets, gloves etc. Be
aware of possible infecticus disease risks from bandling weakened and sick wildlife.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services
c/fo TAMU-CC, Campus Box 338
6300 Ocean Drive
Corpus Christ, Texas 78412

October 13, 1995

James M. Kieslich

Chief, Planning Division
Attn: Terry Roberts

U.S. Army Corps of Engineers
P.O. Box 1229

Galveston, Texas 77553-1229

Dear Mr. Kieslich:

Enclosed are copies dated October 12, 1995 cf a final biclogical opinion and a
final Supplemental Fish and Wildlife Coordination Act Report based upon the
activities proposed in the Galveston District's May 1995 Draft Gulf Intracoastal
Waterway — Aransas National Wildlife Refuge (Section 216) Feasibility Study and
the Draft Environmental Impact Statement, Gulf Intracoastal Waterway (Section 216
Study), Aransas National Wildlife Refuge. Also enclosed is a copy of a Draft
Fish and Wildlife Coordination Act Report dated September 20, 1994 which compared
the environmental impacts of alternative routes for this reach of the GIWW. Both
coordination act reports were submitted for review to the District, the Fish and
Wildlife Service's Regional Office, the National Marine Fisheries Service, and
the Texas Parks and Wildlife Department. Few comments were generated by the
September 20, 1994 report; accordingly, it is adopted verbatim as a Final FWCA
Report. Verbal comments were received from the District and the Service's
Regional Office; the District's are reflected in small but substantive changes
in the text of the Supplemental FWCA Report, while the Regional Office only noted
its approval of those documents. Brief comments were received from the NMFS in
a letter dated August 4, 1995, while more lengthy comments were provided by TPWD
in a draft letter dated October 4, 1995. Copies of these letters are enclosed.
Changes were made to the Supplemental FWCA Report as appropriate. A copy of any
final letter of comment from TPWD will be forwarded upon its receipt.

Comments were also solicited and received on the biological opinion from the
District and the Regional Office. The final opinion reflects substantive inputs
from both sources.

If there are any questions about any of these documents, please contact Johnny
French at (512) 994-9005.

Sincerely,

Floyd A. A

Floyd A. Nudi
Acting Field Supervisor



DRAFT FISH AND WILDLIFE
COORDINATION ACT REPORT
ALTERNATIVE ROUTES THROUGH
ARANSAS REACH OF THE

GULF INTRACOASTAL WATERWAY

September 20, 1994

(Adopted as Final FWCA Report October 12, 1995)



sracucive sumsary DRAFT

This report is provided ags a supplement for the reconnaissance study of the

proposed dredging maintenance and/or realignment plan of the Gulf Intercoastal
Waterway (GIWW) Section 216 Study. This report addresses 43.3 miles of the Texas
section of the Gulf Intercoastal Waterway (GIWW), extending from the Espiritu
Santo Bay near Matagorda Island (Calhoun County) to Aransas Bay near Rockport,

Texas (Aransas County).

This Draft FPish and Wildlife Coordination Act Report (DFWCAR) involves evaluating
the GIWW's proposed four alternatives {Fig.l). The alternatives consisted of the
following: Alternative # 1 - shoreline protection of existing GIWW_channel,
Alternative #2 - realignment to north of the Aransas National Wildlife Refuge
{NWR), Alternative # 3 - realignment to old channel through bay, and Alternative
# 4 - realignment through barrier island. The objective(s) of the selected route
would entail the following points: 1) avoiding the whooping crane critical
habitat boundary located on Aransas National Wildlife Refuge (NWR); 2) averting
impacts to other listed species and critical habitat(s); and 3) maximizing the

economic benefits of the proposed realignment.

As a result of various discussions and meetings, listed below, that have occurred
concerning these alternatives, the preferred alternative has been Alternative #1
(shoreline protection of the existing channel). Problems associated with poor
containment structures and improper spoil disposal methods have resulted in
repeated levee failures at various spoil disposal sites along this waterway. In
addition to affecting the wintering habitats of the endangered whooping crane,
this problem could result in increased turbidity and contaminant levels within
the bays, affecting seagrass beds, seabird rockeries, Federally listed sea
turtles, fisheries, and oyster reefs. The general shoreline areas that would

regquire protection along the existing alignment between channel miles 485 and 525
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were considered to be every exposed bank within approximately 600 feet of the
waterway. The possible bank hardening methods include riprap, interlocking

concrete mats, articulated concrete mats, and bulkheads.

General authority for this study is provided in the Endangered Species Act, Fish
and Wildlife Coordination Act, Coastal Zone Management Act, Estuary Protection
Act, Migratory Bird Treaty Act, and the National Environmental Policy Act. The
information and project assessment contained in this DFWCAR are based on data
obtained during Fish and Wildlife Service {Service) field investigations, Texas
Colonial Waterbird Colonies Census Summaries, materials generated by the Port
Area Committee for the South Texas Coastal Zone and correspondence with Mr. Terry

Roberts of the U.S. Army Corps of Engineers (Corps), Galveston District.

This DFWCAR was prepared under the specific authority of and in accordance with
the provisions of the U.S§. Fish and Wildlife Coordination Rct (48 Stat; 401, as
amended; 16 U.S.C. 66l et seq.}. The Fish and Wildlife Coordination Act
indicates that fish and wildlife conservation measures should consist of "means
and measures that should be adopted to prevent the loss of or damage to such
wildlife resources, as well as to provide concurrently for the development and
improvement of such resources". 1In additioﬁ, the Endangered Species Act requires
that "each Federal agency shall, in consultation with and with the assistance of
the Service, insure that any action authorized, funded, or carried out by such
agency is not likely to jeopardize the continued existence of any endangered or
threatened species...™. Section 7 of the Endangered Species Act requires each
Federal agency to formally consult with the Service if their project "may effect™
an endangered or threatened species and/or adversely modify its critical habitat.
This report will constitute the official report of the Secretary of Interior on
the project within the meaning of Section 2(b) of the Act. We have worked with
the Texas Parks and Wildlife Department (TPWD) and the National Marine Fisheries

Service (NMFS), and their comments will be included in the Final FWCAR.



DRAFT

Relevant Prior Studies/Reports

The Corpe provided previous views on the project in a November 1985 report
entitled, "Gulf Intercoastal Waterway, Texas, Section 216 Reconnaissance Report”.
Other relevant documents include both a report dated July 1591 concerning a draft
biological opinion on erosion of whooping crane habitat along the GIWW and
reporte associated with the Second ARgency Scoping Meeting for the GIWW located
at Aransas NWR on May 1993. Panel members at that scoping meeting included
personnel from the following agencies: U.S. Fish and Wildlife Service (Service),
TPWD, NMFS, U.S. Coast Guard, Texas Department of Transpeortation, and the Corps.
Following the Second Agency Scoping Meeting, another meeting was held in December
1993 to discuss a comparison of spill risks on two preferred alternatives, the
shore protection of existing GIWW channel (Alternative #1) and the realignment
to the old channel through Mesquite and Ayers bays (Alternative #3). This
meeting utilized the Delphi techniques to qualitatively discuss the issues and
arrive at a consensus. The members at this meeting included agency personnel
from the previous Second Agency Scoping meeting plus personnel from the Texas
General Land Office, Hollywood Marine, Dixie Carriers, and Gulf Engineers &

Consultants, Inc.

Description of Study Area

The study area consists of 43.3 miles of the Texas section of the Gulf
Intercoastal Waterway (GIWW) and extends from the Espiritu Santo Bay near
Matagorda Island {Calhoun County) to Aransas Bay near Rockport, Texas (Aransas
County)}. The proposed project area contains bays and estuaries, wetlands, and

upland wildlife habitats.

()
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Explanation of Fish and Wildlife Rescurce Concerns and Planning Objectives

Concerning the feasibility of the proposed alternatives, there are several
factors which influence their selection, such as: 1) impacts to listed species
and critical habitat(s), 2) alterations to hydrolegy, and 3) economic issues.
Favorable objectives of the selected route would be to aveid the whooping crane
critical habitat boundary located near the Aransas NWR; to minimize the
environmental effects to the critical habitat; and to maximize the economic

benefits of the proposed realignment.

Description of Fish and Wildlife Resources

Existing: The proposed project area contains wetland and upland wildlife
habitats. The wetland areas, including tidal marshes and estuaries, provide
habitat for various waterfowl, shorebirds, wading birds, gulls, terns, rails,
cranes, reptilee, and amphibians. During migration, waterfowl use the wetland
areas and adjacent croplands for resting and feeding. Snow geese, white—~fronted
geese, Canadian geese, pintail widgeon, gadwall, green-winged teal, mallards,
sandhill cranes, and whooping cranes use these areas. A species catalog of the

Federally listed and candidate species per county is provided below.

The upland habitat provides habitat for numerocus species of openland and
rangeland wildlife. Mammals inhabiting these areas include white-tailed deer,
javelina, raccoon, opossum, cottontail rabbit, jack rabbit, skunk, armadillo,
bobcat, wild hogs, bats, squirrel, and coyote. Birds that inhabit these areas
include the Rio Grande turkey, bobwhite quail, mourning dove, sandhill crane,
Attwater's prairie chicken, vermillion flycatcher, and western kingbird.
Numerous species of hawks, owls, woodpeckers, flycatchers, swallows, thrashers,

thrushes, warblers, buntings, and sparrows also inhabit the area.
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Fish, reptiles, and amphibians utilize the wet habitats also. The Mission, San

Antonio, Guadalupe, and Aransas Rivers contain fresh and saltwater fish including
catfish, black basgs, carp, sunfish, gar, redfish, and other drum species. The
bays and estuaries are alsc important areas for shrimp, crab, seatrout, redfish,

flounder, Atlantic croaker, delphin, sea turtles and other salt water species.

The following list provides information on Federally listed threatened and
endangered species from the proposed project area. The list has been expanded
to include candidate species as well. Candidate species have no protection under
the Endangered Species Act; however, the Service has substantial information on
Category 1 species to support their listing as threatened or endangered. The
development and publication of proposed rules for Category 1 _species is
anticipated. Category 2 species are those for which available information
indicates that proposing to list as endangered or threatened is possibly
appropriate, but substantial data on biological vulnerability and threats are not
currently known to support the immediate preparation of rules. However, actions
that might contribute to the listing of candidate species should be avoided. A
letter designation follows the species name that represents the current Federal
status of the species. Within the following list, the letters E, PE, T, PT, C1,
and C2 represent the status of Endangered, Proposed Endangered, Threatened,
Proposed Threatened, Category 1, and Category 2, respectively. Our data

indicates that the following species may occur in the area:

Aransas County:

American peregrine falcon (Falco peregrinus anatum) — E
Attwater's prairie chicken (Tympanuchus cupido attwateri) - E
brown pelican (Pelecanus occidentalis) - E

hawksbill sea turtle (Eretmochelys imbricata) — E

jaguarundi (Felis yagouaroundi) - E

Kemp's ridley sea turtle (Lepidochelys kempi) - E

leatherback sea turtle (Dermochelys coriacea) -~ E

ocelot (Felis pardalis) - E

whooping crane {Grus americana) - E
bald eagle {Haliaeetus leucocephalus) - PT
Arctic peregrine falcon {(Falco peregrinus tundrius) - T

green sea turtle {(Chelonia mydas) - T
loggerhead sea turtle {Caretta caretta) - T
piping plover (Charadrius melodus) - T
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Gulf Coast hog—nosed skunk (Conepatus leuconotus texensis) - Cl
mountain plover (Charadrius montanus) - Cl

Gulf salt marsh snake (Nerodia clarki)} - C2

Aransas short-tailed shrew (Blarina hylophaga plumbea) - C2
Audubon's oriole (Icterus graduacauda audubonii) - C2
black-spotted newt (Notophthalmus meridionalis) - €2
ferruginous hawk (Buteo regalis) — C2

long-billed curlew (Numenius americanus} - C2

loggerhead shrike (Lanius ludovicianus) - C2

rough—-seed sea purslane (Sesuvium trianthemoides) - C2

reddish egret (Egretta rufescens) - C2

Texas Botteri's sparrow (ARimophila botterii texana) - C2

Texas diamondback terrapin (Malaclemys terrapin littoralis) - C2
Texas horned lizard (Phrynosoma cornutum) - C2

Texas olive sparrow (Arremonops rufivirgatus rufivirgatus)} -~ C2
western snowy plover (Charadrius alexandrinus nivosus) — C2
white-faced ibis (Plegadis chihi) - C2

Refugio County:

Attwater's prairie chicken (Tympanuchus cupido attwateri) - E

black lace cactus (Echinccereus reichenbachii wvar. albertii) -E

hawksbill sea turtle {Eretmochelys imbricata) - E

Kemp's ridley sea turtle (Lepidochelys kempi) - E

leatherback sea turtle (Dermochelys coriacea) - E

ocelot (Felis pardalis) - E

whooping crane (Grus americana) — E

green sea turtle {Chelonia mydas) - T

loggerhead sea turtle (Caretta caretta) - T

bald eagle (Haliaeetus leucocephalus) - PT

piping plover (Charadrius melodus) - T

Gulf Coast hog—nosed skunk (Conepatus leuconotus texensis) - Cl

mountain plover (Charadrius montanus) - C1

black-spotted newt (Notophthalmus meridicnalis) - C2

Cagle's map turtle (Graptemys caglei) - Cl

ferruginous hawk (Buteo regalis) - C2

long-billed curlew (Numenius americanus) - C2

loggerhead shrike (Lanius ludovicianus) - C2

northern gray hawk (Buteo nitidus) - C2

reddish egret (Egretta rufescens) — C2

Ric Grande lesser siren {Siren intermedia texana) -~ C2

Texas diamondback terrapin (Malaclemys terrapin littoralis) - C2

Texas horned lizard (Phrynosoma cornutum) - C2

Texas olive sparrow {Arremonops rufivirgatus rufivirgatus) - C2

Texas windmill grass {Chloris texensis) — C2

Welder spine aster (Machaeranthera heterocarpa) - C2
syn.=({Psilactis heterocarpa)

western snowy plover (Charadrius alexandrinus nivosus) - C2

white-faced ibis {Plegadis chihi) - C2

Calhoun County:

American peregrine falcon (Falcc peregrinus anatum) - E
brown pelican (Pelecanus occidentalis} - E

hawksbill sea turtle (Eretmochelys imbricata) - E
Kemp's ridley sea turtle (Lepidochelys kempi) - E
leatherback sea turtle (Dermochelys coriacea) - E

whooping crane (Grus americana) - E
bald eagle {(Haliaeetus leucocephalus) - PT
Arctic peregrine falcon {Falco peregrinus tundrius) - T
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green sea turtle (Chelonia mydas) - T

loggerhead sea turtle (Caretta caretta) - T

piping plover (Charadrius melodus) - T

Gulf Coast hog—nosed skunk (Conepatus leuconotus texensis) — Cl
ferruginous hawk (Buteo regalis) - CTZ

Gulf salt marsh snake (Nerodia clarki) - C2

long-billed curlew (Numenius americanus) -~ C2

loggerhead shrike {Lanius ludovicianus) - C2

reddish egret (Egretta rufescens) - CZ

Texas diamondback terrapin (Malaclemys terrapin littoralis) - C2
Texas horned lizard (Phrynosoma cornutum) - C2

western snowy plover (Charadrius alexandrinus nivosus) — C2
white—-faced ibis (Plegadis chihi) - C2Z

Future Without: The future without the project would involve continuation

of this section of the GIWW without utilization of the proposed shoreline
protection alternative. A continued gradual loss of shoreline habitats due to
erosion and of bay habitats due to the expansion of existing disposal areas would

be expected.

Summary of Plan Selection Process and Identification of Evaluated Alternatives

Based on information obtained on a FAX from Mr. Terry Roberts of the U.S. Army
Corps of Engineers on June 7, 1994, previous literature on the project, and notes
from the Second Agency Scoping Meeting held in May 1994, there exist three other
realignment alternatives in addition to the modification of the existing channel
for this reach of the GIWW. These four alternatives are the following:

#l) shore protection of existing GIWW channel

#2) realignment to north of the Aransas NWR

#3) realignment to old channel through Mesquite and Ayers Bays

#4) realignment through Barrier Island.

Description of Selected Plan and Evaluated Alternatives

By the time the Second Agency Scoping Meeting took place (May 19%94), the list of



DRAFT

four potential alternatives was reduced to two. These were Alternative # 1
(shore protection of existing GIWW channel) and Alternative #3 (realignment to
old channel through Mesquite and Ayers Bays). Although a consensus was not
achieved by the end of the latter December 1993 meeting, most members of the
Delphi panel agreed that shore protection of the existing GIWW channel
(Alternative # 1) was the preferred selected plan. The primary reasons for this
selection are as follows. The open-bay alignment (# 3) was much riskier for
cargo spills than the existing, present channel since the tows would not be
protected from winds and currents as in the land-locked existing reach. Aalso,
navigaticnal aids (buoys) would be more likely to be moved accidently out of
position, creating additional navigational hazards. The panel also agreed that
a spill in the open bay would be more hazardous to the environment because it
could not be contained and had the potential to destroy many mcre acres of marsh

than a similar spill in the present alignment.

Description of Impacts

Concerning assorted impacts of the proposed selected plan and the three
alternative plans, the following considerations are addressed. Regarding impact
to listed species and critical habitat(s), the shore protection of the existing
channel or alternative #1 would leave the GIWW within the whooping crane critical
habitat boundary and the Aransas NWR. Problems associated with faulty
containment structures and improper spoil disposal methods have resulted in
repeated levee failures at various speoil disposal sites along this waterway. In
addition to affecting the wintering habitats of the endangered whooping crane,
this problem could result in increased levels of turbidity and contaminants

within the bays, affecting seagrass beds, seabird rookeries, listed sea turtles,

fisheries, and oyster reefs.
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The proposed terrestrial route (Alternative # 2) would affect a variety of
habitats, many of which are important to listed gspecies. The predominant species
of concern for this route would be the Attwater's prairie chicken, whooping

crane, bald eagle, American peregrine falcon, brown pelican, Kemp's ridley sea
turtle, green sea turtle, loggerhead sea turtle, piping plover, ocelot, and

jaguarundi.

In additicn to impacting these species, the utilization of this alternative could
increase bay water turbidity, thus affecting the oyster beds, 3seagrass
communities, seabirds, and fisheries; and it would significantly alter the
overall hydrology of Aransas NWR, which would be isclated on an island by this

alternative.

The potential impacts associated with Alternative # 3, the open bay route, were
listed above. Specifically, this involved the following: 1) greater risks for
cargo spills due to the lack of wind and current protection; 2) increased
navigational hazards due to the curves present in the route; and 3) the potential
for spills to be more hazardous and environmentally damaging since they could not

be contained as readily as when in a land-locked channel.

Finally, the potential impacts connected with Alternative # 4, realignment
through the barrier islands, Matagorda Island and San Jose Island, would include
impacts to habitats proximal to the whooping crane critical habitat boundary,
which alsc harbor populations of the threatened piping plover and other

shorebirds. A canal through the islands would also severely impact the hydrology

of the islands.

In addition to the potentially impacted species listed in this section, the
following listed and candidate plant species may be present i1f appropriate
habitat exists. In Aransas county, the €2 plant rough-seed sea purslane

(Sesuvium trianthemoides) may be present along saline, sandy dunes and bay flats
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areas. Two €2 and one endangered plant may exist in Refugioc county if
appropriate habitat exists. The Federally endangered black lace cactus

{Echinocereus reichenbachii wvar. albertii) occurs in natural open areas in

mesquite brush in loamy to sandy loam soils that are somewhat saline and
sometimes inundated. The black lace cactus is a small, deep green cylinder
shaped cactus with dark-tipped spines and pink to purple flowers. Also, the C2

plants Texas windmill grass (Chloris texensis} and Welder spine aster

(Machaeranthera heterocarpa) may be present in Refugic county. The Texas

windmill grass exists in native prairie communities, while and the Welder spine
aster prefers weedy, clayey socils, and road-side habitats. Surveys for these

species may be required prior to initiating any land clearing development.

Description of Selected Plan and Evaluated Alternatives

The selected plan (Alternative #1) would eliminate or greatly reduce the erosicon
impacts from navigation traffic in the existing channel by hardening or armeoring
the banks via several means. These possible bank hardening methods include
riprap, interlocking concrete mats, articulated concrete mats, and bulkheads.
The general shoreline areas that would require protection along the existing
alignment occurs between channel miles 485 and 525 were considered to be any
exposed banks within approximately 600 feet of the waterway. It is proposed that
no protection is required for the GIWW reach across San Antonio Bay from mile 492
to approximately mile 501 and in Aransas Bay from mile 512.5 to the end of the
project at mile 525. Therefore, the total distance of shoreline protection,
including both sides of the waterway where required, is 29.7 miles. The wind
tidal flats directly adjacent to the waterway are largely barren mud and sand
surfaces that are periodically covered with blue-green algal mats and scattered
marsh plants. These environments along the waterway grade into a brackish to
freshwater marsh with big cordgrass, marshy cordgrass, bullrush, cattail, rushes,

mammals, snakes, and waterfowl. Beneficial uses with this alternative for dredge
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material include the possible creation of intertidal marshes along with the
enlargement and nourishment of selected islands. These actions were suggested

as part of the proposed 50-year disposal plan for this alternative.

Alternative #2 would involve realignment of the channel to the north of the
Aransas NWR. This alignment would occur completely outside of the whooping crane
critical habitat area. The dimensions of the proposed realignment would be
consistent with the existing GIWW at 12 feet deep and 125 feet wide. This
proposed alignment is divided into three landlocked reaches and two bay reaches.
The start of the proposed alternative #2 realignment exits the existing GIWW at
channel mile marker 485.5 (near Fulghum Camp) and travels in a westerly direction
across the prairie until it enters San Antonio Bay just north of Moqggé}g‘Point.
Afterwards, the alignment turns slightly southwest and crosses the water to a
location just north of Webb Point on the west side of San Antonio Bay. At this
point, the proposed route continues across the farmland just north of Aransas NWR
until it meets Texas State Highway 35 northwest of Burgentine Lake. The channel
parallels the highway to the east until it crosses Cavasso Creek. At thig
location, the channel route turns slightly southeast and enters Aransas Bay
between Holiday Beach and Goose Island State Park. Once at Aransas Bay, the
channel alignment turns almost due south and passes near Fulton and Rockport to
again intersect the existing GIWW near statute mile marker 521.3 across from Key
Allegro. The enviromments this route would traverse consist of cultivated areas,
pPrairie grasslands vegetated with bluestem and indiangrass, flat to gently
rolling uplands covered with chaparral (sparse mesquite, huisache, hackberry and
cactus), and a mixed oak-pothole complex of ancient dunes and wind-formed
depressions. The latter habitat type is heavily populated with whitetail deer
and aquatic birds, especially waterfowl in season. Cattle grazing is the chief
land use; many terrestrial birds and small mammals also live along this route
(e.g., meadowlarks flycatchers, souther harrier hawks, racoons, bobcats, and
skunks}. The waterway sections include reef communities with patches of dense

oysters, mollusks, algae, and bryozoans. The length of the new proposed
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realignment would be 43.4 miles.

Alternative #3 involves realignment of the GIWW to follow an old channel through
Mesquite and Ayers Bays. Heading northeasterly, the departure from the existing
channel would occur at approximately mile 515 and reunite with the existing
channel at mile 494. Some of the work materials dredged between San Antonioc and
Aransas Bays would be depesited in the bays to create bird islands. BAdditioconal
work material would be stockpiled in existing leveed disposal areas and later
forced into the existing channel for marsh creation. Maintenance material from
landlocked reaches would be disposed of using a combination cof beneficial uses,
channel filling, or placed alcong the Gulf shoreline of Matagorda Island. This
route would intersect areas with reef communities, dense oyster beﬁga_b;ackish
to freshwater marsh, muddy sand, saltmarsh, cordgrass, bullrush, cattails,

rushes, and assorted waterfowl.

The final Alternative #4 involves realignment through the barrier islands.
Traveling northeasterly, the departure from the existing channel would take place
at approximately mile 522.5 near Rockport and reunite with the existing channel
at mile 478. All new work and maintenance material would be placed along the
Gulf of Mexico shoreline of Matagorda Island. Once the new channel was
completed, material from the existing leveed disposal areas would be pushed into
the existing channel to £ill it as much as possible for marsh creation. The
environments involved in this alternative consist of reef communities, brackish
to freshwater marsh, berms along bay-lagoon margin, salt-—-tolerant grasses,

vegetated barrier flat, and blue-green algal flats.

Discussion and Justification of Fish and Wildlife Conservation Measures

The primary fish and wildlife conservation measure for the proposed existing

route (Alternative #1) has been the halting of the extensive erosion of whooping
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crane critical habitat that has occurred due to the effects of barge traffic

vessel wakes, river discharge, and wind generated wave exposure.

List of Recommendations

The Service recommends instituting effective methods to stop erosion and
preventing levee failure. These actions are esgential to the continued use of
the GIWW waterway within the whooping crane critical habitat. Concerning
beneficial uses of dredged material, the proposal to utilize dredged material to
create intertidal marshes reguires more research to determine its effect on the
agquatic community. It is apparent that the use of this technique as a beneficial
use of dredged material will result in an overall loss of shallow, unvegetated
subtidal bay bottom. This type of habitat is also in short supply. Continued
studies should be performed to determine the significance of the proposed
exchange of habitat types on agquatic species. It is also essential that the
beneficial program uses plans be carried out under exacting supervision to
achieve the benefits desired. Unless this kind of supervision is provided, the

Service will not support the program.

Summary of Findings and Service Position

A Service position on the preferred alternative(s) for the operaticn of the 43.3
miles of the Texas section of the Gulf Intercoastal Waterway (GIWW) has not been
determined at this time. The Service will await the responses of the other
resource agencies to this draft document and to the upcoming meetings to be held
by the Corps on the specific details of the beneficial use actions and levee
failure prevention techniques, and will incorporate the coordinated findings in

the final FWCAR.
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Supplemental Fish and Wildlife Coordination Act Report
Gulf Intracocastal Waterway - Aransas National Wildlife Refuge
{(Section 216) Feasibility Study

Executive Summary

On September 20, 1994 the Fish and Wildlife Service provided a Draft Fish and
Wildlife Coordination Act Report to the Galveston District, U.S. Army Corps of
Engineers, to assist in the comparison of four alternative routes for the Gulf
Intraccastal Waterway (GIWW) within the vicinities of the critical habitat of the
whooping crane and the Aransas National Wildlife Refuge in Aransas and Calhoun
Counties, Texas. Since that date, the District has completed additional planning
regarding that Aransas reach of the GIWW, as described in two documents provided

to the Service on June 2, 1995: The Draft Gulf Intracoastal Waterway — Aransas

National Wildlife Refuge Section 216) Feasibility Study and the Braft

Environmental Impact Statement, Gulf Intracoastal Waterway (Section 216 Study,

Arangas National Wildlife Refuge. These documents provide additional information

not only on the four alternative routes, but also details on proposed shoreline
erosion control and spill containment facilities and on a proposed 50-year
disposal plan for the project's maintenance dredging. This Supplemental Fish and
Wildlife Coordination Act Report addresses this new information, discusses some
of the issues of potential conflict, and expresses the Service's position of

conditional endorsement of the proposed actions.

This Supplemental FWCA Report was prepared under the specific authority of and
in accordance with the provisions of the U.5. Fish and Wildlife Coordination Act
(48 stat; 401, as amended; 16 U.S.C. 661 et seg.). The Pish and Wildlife
Coordination Act indicates that fish and wildlife conservation measures should
consist of '"means and measures that should be adopted to prevent the loss of or
damage to such wildlife resources, as well as to provide concurrently for the
development and improvement of such resources.” 1In addition, the Endangered
Species Act requires that "each Federal agency shall, in consultation with and
with the assistance of the Service, insure that any action authorized, funded,

or carried out by such agency is not likely to jeopardize the continued existence
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of any endangered or threatened species or result in the destruction or adverse
modification of [the critical} habitat of such species". Section 7 of the
Endangered Species Act requires each Federal agency to formally consult with the
Service if their project "may effect' an endangered or threatened species and/or
adversely modify its critical habitat. This report will constitute the official
report of the Secretary of the Interior on the project within the meaning of
Section 2{b) of the Act. We have worked with the Texas Parks and Wildlife
Department (TPWD) and the Naticonal Marine Fisheries Service (NMFS), and their
comments on the Draft FWCA Report and the Supplemental Draft FWCA Report are

enclosed.

Description of New Selected Plans

The following information is excerpted from the DEIS:

Bank Erosion Protection Plan.

- = - [Elrosion is still occurring along the GIWW and is reducing
the amount of feeding habitat for the endangered whooping crane. In
an effort to stop this loss, erosion control using a temporary
barrier of concrete bags held in place with steel reinforcing rods
was first initiated in 1989 through the cooperative efforts of the
COE; USFWS; several navigation, oil supply, and oil companies; local
whooping crane tour guides; and several hundred citizen volunteers.
Approximately 6,900 feet of shoreline in Aransas NWR was protected
by these volunteers between 1989 and 1992. In 1992, the USFWS
experimented with a more permanent method of shore stabilization
using 8-foot wide cellular concrete mattress to protect 400 feet of
shoreline. This method was acceptable to the USFWS, so it was added
to the list of methods for evaluation. - - - The concrete

mattress plan was determined the "best" armoring method and would



meet the requirements of the agreement with the USFWS reached during
a section 7 consultation for maintaining the GIWW in designated

critical habitat - - -.

The COE has placed about 16,000 feet of concrete mattress varying
from 16 to 20 feet wide along the north bank of the GIWW in the
Aransas NWR in the summers of 1992, 1993, and 1994. Approximately
2,000 feet or more of shoreline will be added each year thereafter,
until the Section 216 study is completed and the project is
authorized for construction. BAuthorization is currently expected in
FY 1996, with construction to begin in FY 1998. At that time, the
remainder of the shoreline identified by the USFWS as requiring
protection will be armored for a total length of about 84,000 feet
(Figure 6). BAdditional protection consisting of geotextile tubes
filled with dredged material and/or grout will be used to protect
the open stretch of Sundown Bay. The tubes will run in
approximately 1,000-foot lengths with 100 foot openings between each
section for a total length of about 13,500 feet. The final length
of each section of tubes and number and width of openings will be
determine during the PED phase after circulation studies in Sundown
Bay are completed. The circulation studies will determine the
number and size of openings needed to maintain adeguate circulation
in Sundown Bay. These tubes will simulate oyster reefs running
parallel to the GIWW with the top protruding slightly above the
water at low tide. Oysters are expected to colonize the surface of
the tubes and form a series of reefs to protect the back marshes of
Sundown Bay. Seagrass coverage and density also should increase in
Sundown Bay as a result of the wave protection afforded by the

tubes.

The concrete mats and the grout tubes will reguire periodic
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maintenance throughout the 50-year project life. Periodic
inspection of all of the project components is necessary to make
timely repairs, as regquired. The specific responsibilities of the
various agencies in regards to operation and maintenance of the
erosion control and the spill containment features are continuing to
be developed. The responsibilities related to the maintenance of
the eresion control components would consist of mat repairs and
grout tube replacement/repairs, as necesgsary. These activities
would result from normal deterioration, vandals, boat or barge
damage and storms. The Refuge staff frequently monitors the entire
reach of waterway through the critical habitat and would, therefore,
be aware of the needs for maintenance and best be able to determine
what could and should be done in the best interests of the
endangered species and its habitat that they are entrusted to
protect. This rationale has led to a request by the COE for the
USFWS to assume this responsibility. There are other factors that
will also weigh heavily on the final decision which will be resolved
as ceoordination continues. [Note: Rick Medina confirmed via
telephone on October 2, 1995 that the COE had determined to assume
this maintenance responeibility.] Regardless of which agency
assumes this responsibility, maintenance of the erosion control
features will be accomplished entirely at Federal expense. These

coste are estimated to average $15,000 per year.

Spill Contingencies and Analysis - - -

The concrete mattress and grout tube erosion protection in the
critical habitat will help prevent contaminants from reaching the

marsh, except on very high tides or under storm conditions. The COE



will also place timber pilings on each side of all openings to the
marsh or cuts leading to the surrounding bays for attaching booms to
contain oil or other floating contaminants. For large areas
requiring protection that are wider than the normal 100-foot length
of spill containment booms, such as Dunham Bay and most of Welder
Flats, pilings will be placed parallel to and near the GIWW at about
300 foot intervals. The booms will be stored at the Refuge in a

location to be designated later by the Refuge Manager.

The COE is coordinating with the USFWS, refuge personnel. TGLO, and
U.S. coast Guard on the roles and responsibilities of each agency
for spill response, deployment, clean-up, equipment storage, normal
maintenance, and replacement of the spill equipment. The question
of who should be responsible for the estimated $34,000 annual costs
for the operation, maintenance, repair, and replacement of the spill
control components is more complex than for erosion control
features. The Texas General Land Office and the U.S. Coast Guard
have responsibilities for spill response, as well as the USFWS as it
relates to protection of the habitat of the Refuge. 2All agencies
have agreed that responsibility for spill response, deployment,
clean-~up, and storage of the spill equipment resides with the USFWS,
TGLO, and Coast Guard. However, the issue of responsibility for
normal maintenance and replacing equipment (booms, storage trailers,
and attachment pilings) that is no longer operable has not been
resolved. [Note: Rick Medina confirmed via telephone on October 2,
1995, that the COE was assuming this maintenance responsgibility.]
Coordination between the various agencies concerning a specific
delineation of roles and responsibilities is continuing. The
decisions will be documented in the Final Feasibility Report for

consideration for Congressional authorization.
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50-Year Disposal Plan

Net losses of whooping crane critical habitat since the original
GIWW was completed through Welder Flats and Blackjack Peninsula in
1940 {and including a short stretch of the Channel to Victoria) have
amounted to about 2,078 acres. This includes direct losses from
construction of the channel and disposal of dredged material,
indirect losses from wind and vessel waves, sea-level rise and land
subsidence, and any gains in crane habitat in the area during the
period 1940 to 1986 (the period of analysis for the above
reference). Recent annual losses have been calculated at 2.5-4
acres per year, mostly on the northern (mainland) side of the

channel.

The 50-year disposal plan will offset most of these habitat losses
by beneficially using most of the dredged maintenance material to
create approximately 1,614 acres of marsh at severﬁl selected sites
within the critical habitat. The rest of the dredged material will
be placed in existing upland disposal areas and one new upland
disposal area (upland site 1) located just outside the criticél
habitat east of Welder Flats. The new disposal area will replace DA

120 and 120a.

Maintenance dredging through the land-locked areas of the critical
habitat generally occurs on a 4 to 7-year cycle, depending on the
reach of channel. Under the new disposal plan, the smaller
beneficial use marsh sites (less than 50 acres) will be filled in
one cycle, generally during the first to third dredging cycles for

the closest section of channel. The larger beneficial use sites



will be subdivided into cells sized to contain most, if not all, of
the material to be dredged during its designated cycle in the
closest section of channel. The exact size of the cell will be
determined prior to dredging after surveys are conducted to
determine the amount of material to be removed from the channel and
the bottom tepography and depth of the beneficial use sites to be
filled. Confining levees for the cells (probably geotextile tubes)
will be constructed at the time of filling. The beneficial use
sites will be used during alternating dredging cycles to give the
newly created marsh a chance to establish before depositing new
material in adjacent cells and then creating connecting channels
between cells and the surrounding bay. The connecting channels will
allow circulation within and between the cells and bays to enhance
their use by estuarine organisms and increase their value as crane

feeding habitat.

On an alternating basis, the next dredging cycle will use upland
leveed disposal areas and then the beneficial use sites - - -. To
prevent levee failures, the leveed upland sites will have a minimum
of 2 feet of freeboard (one more foot than previously used) above
ponded water level with more frequent inspections to prevent ponded
water from overtopping the levees. By alternating between
beneficial use sites and upland leveed sites between cycles, an
extra drying time of at least 4 years is established in the disposal
schedule which will allow the material to compact more and extend
the life of the upland disposal site. The extra capacity may be
needed if some unforeseen event should occur, such as a severe storm
creating extra shoaling problems or some shoaled material may become
contaminated during a particular dredging cycle which must be
contained in a leveed site. At the end of the 50-year disposal

period, the levees for the upland disposal sites (except upland site



1l east of Welder Flats) are expected to reach final heights of 18-36
feet. These heights are based on past dredging history and may
change depending on actual dredging volumes encountered in the

future.

Upland site 1 which replaces DA 120 and 120A is located about 500
feet northeast of the road going to Fulghum's Fish Camp (outside the
Critical Habkitat) and 3,000 feet northwest of the centerline of the
GIWW. The proposed site is at least 1,500 feet northeast of the
closest whooping crane territory and whooping cranes have not been
observed feeding in the proposed area. The site covers an area of
100 acres {3,630 x 1,200 feet) plus another 53 acres of right-of-way
for access to perimeter levees and pipeline influent and effluent
routes. A final levee height for this disposal site after 50 years
use 1s expected to be about 12 feet. The site was chosen to be as
near the GIWW as possible to minimize pumping distance and
environmental impacts using aerial photographs as a quide. The site
avoids the salt flats next to the GIWW (except for the pipeline
corridors), all ponds that show up on the photograph, and will
remove only a few small live oak thickets in the area. The major
benefit of the new disposal site is the elimination of the long,
narrow DA 120 which has a history of levee faililure. The dispesal
site is too narrow for efficient levee maintenance and dredging
needs and, as a consequence, material has spilled into Shoalwater
Bay covering valuable emergent marsh and seagrass beds used by
whooping cranes. DA 121 is expected to reach its capacity by the
time the 50-year disposal plan is implemented and will not be part

of the new disposal plan.

Whooping <cranes are very cautious about approaching high

obstructions because of the potential for predators hiding nearby.



Therefore, in order to enhance the marshes and aquatic habitat near
DA 120 and 121 for whooping crane use and to prevent erosion of
levees and their contents which could adversely affect these
habitats, the sites will be modified by pushing the levees into the
interior of the disposal sites. Upland vegetation will quickly
invade the sites to help prevent erosion and provide a diversity of

habitat for wildlife in the area.

About 77% of the previously lost whooping crane feeding habitat will
be replaced and newly created marsh in the beneficial use sites and
an inefficient upland disposal site (DA 120) will be replaced,
preventing the possibility of future levee failure and burial of
valuable crane feeding habitat in Shoalwater Bay. Also, the
remaining upland leveed disposal sites will have at least 2 feet of
levee freeboard above water ponding levels and meore frequent levee
inspections to prevent overtopping and levee failure to protect
surrounding crane feeding habitat. Maintenance material destined
for DA 121, which will soon reach its capacity, will be placed in
beneficial use Site A and open-bay DA 122. Although the new upland
disposal site will remove some potential upland feeding area that
could be used by whooping cranes (small live oak thickets}, its
major benefit is the elimination of any future levee failures on DA
120 which could destroy much more valuable marsh and seagrass
feeding habitat. Several studies and site redesigns will alleviate
concerns of State and Federal resource agencies about the disposal
and beneficial uses plan and an Interagency Coordination Team will
be formed to follow the progress of the beneficial use gites and
make recommendations to correct any deficiencies that may occur.

The NMFS will monitor the sites to determine thelr success in
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becoming functiconally equivalent to natural marshes and make
recommendations to correct any problems that may be found.

[Citations and references deleted]

Description of Impacts

The proposed bank erosion protection plan is expected to reduce GIWW-related
erosion to a negligible level. In fact, according to the Draft Feasibility
Study, the plan would prevent the loss of approximately 1139 acres of critical
habitat during the pericd of 1996 through 2051. Since the construction proposed
would take place while the whooping cranes are absent, the erosion controls
structures' installation would not disturb these birds. Observations of whooping
cranes feeding in areas already armored against erosion have shown them to be
indifferent to the presence of the shoreline protection. Some of these birds
still feed in ponde which would have been destroyed by now if that protection had
not been afforded. 1Installation of the remaining concrete mattress structures
would call for the removal or displacement of 9 to 10 acres of salt marsh and/or
submerged aquatic wvegetation, but some of this loss would be offset as marsh
plants grow in between the mattress blocks, and the same amount of acreage would
have been lost in as little as 2-3 years had it not been installed. Other
erosion contreol mechanisms may be used where feasible instead of concrete

mattresses to reduce impacte in specific areas.

The DEIS paintes a very different picture of the gituation if the erosion control

plan is neot carried out:

Although approximately 16,000 feet of the most critically eroded
shoreline will be protected by late 1994, if no action is taken at
the end of the feasibility study to protect the critical habitat
from further erosion, maintenance operations will cease and erosion

from continued navigation use and natural causes up to about 2003
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will occur at about 2 acres per year. After 2003 and up to the end
of the study period of analysis (2051), it is estimated that natural
erosion {navigation-~induced erosion will have ceased) will occur at
about (or somewhat less than) one acre per year. The direct loss of
marsh due to erosion is estimated at about 64 acres for the pericd
1 996-2051. However, there is an indirect loss of habitat when
erosion exposes marsh ponds and lakes. This allows waves and
currents to enter and scour the soft bottom and deepen the pond
until it is not useable by feeding cranes. This loss is estimated
to be about 1,075 acres over the period of analysis, most of which
will occur in McMullen Lake and Sundown Bay. This loss may not
jeopardize the survival of the whooping crane as a species, but it
will 1limit +the ability of the population which has already
established territories along the GIWW to survive, particularly
during periods of low food availability. During these times of
stress, the cranes need larger areas to forage in order to survive.

{Reference deleted.]

The Service points out if enough critical habitat is lost, it may jeopardize the
species. A similar, though less immediate, picture can be predicted if the
erosion control structures are completed as planned, but not maintained. Little
by little, erosion would begin again to destroy the marshes and ponds of the
critical habitat, and, through that loss, eventually threaten the continued

existence of the whooping cranes.

As regards the plans to control oil spills in the critical habitat, there are
actually three methods proposed. The first of these is the GIWW's alignment.
The Draft Feasibility Report concludes that of the alternative routes assessed
through the habitat, the current alignment had navigational safety advantages,
as well as a nearly land-locked configuration, which would tend to minimize the

frequency of spills and aid in their confinement. The second method is the use
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of the proposed shoreline erosion control structures, which would almost double
as booms, limiting the spread of spills. The third method involves the actual
installation of anchor piling in the erosion controls at gaps, and the provigion
for booms to be stored at the Aransas National Wildlife Refuge to facilitate
their rapid deployment. Installation of the timber piling would take place when
the whooping cranes were not present, and would not present a significant
deterrent to their use of the critical habitat when present. Failure to provide
and maintain in the anchors and booms as proposed would significantly delay spill
control efforts, allowing spilled material to penetrate deeply into marshes,
ponds, and tidal flats where cleanup would be difficult, if not impossible to

accomplish without lasting adverse impact to the critical habitat.

The impacts of the proposed 50-year disposal plan are designed to be beneficial,
making it difficult to find potential adverse effects. One of the latter might
be the construction of a new upland disposal site which would remove some small
live oak thickets that might have provided foraging areas for the whooping crane.
However, this disposal site has not historically been used by the cranes, and it
would lie outside the critical habitat. Use of this site would alsc allow
abandonment of an existing disposal site with inadequate capacity and a history
of levee failure. This and ancther site soon to reach full capacity would be
altered by pushing their old bayshore levees down intc the center of the sites,
making the adjacent shorelines less intimidating to feeding cranes. Future levee
failures would be avoided by increasing freeboards and inspecting the levee
failures more frequently, thus protecting the critical habitat, and the District
would coordinate with the Service and other resource agencies in the formation
of an Interagency Coordination Team to address similar levee problems should they
recur. The Interagency Coordination Team would also evaluate the methods used
for construction, planting and monitoring the 1600 acres of marsh that would be
produced by the 50-year plén. The National Marine Fisheries Service will play
a vital role in monitoring the success of the marshes, and has already

egtablished a baseline for comparing the productivity of unvegetated bay bottoms
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which would be the sites of the proposed beneficial uses disposal areas.
Finally, some of the dredged material is to be placed to add to the beneficial

effects of the erosion control structures.

The locations of the disposal areas are as yet not precisely settled, and years
of planning and last—-minute changes will make it impossible to predict how large
each will be and which designs will be incorporated. One issue yet to be
addressed is how to meet the suspended sediment standard for the effluents from
the relatively small beneficial uses disposal area cell sites. Another is
whether diecharging these effluents into the bays, rather than back into the
GIWW, would have a significant effect on the water quality of each bay. These
are issues potentially affecting the critical habitat which cannot be addressed
easily at this time, but it is expected that the Interagency Coordination Team
will consider them and offer solutions. It is anticipated that as the solutions

are proposed, they will be subject to further consultation, at least informally.

Discussion and Justification of Fish and Wildlife Conservation Measures

In addition to the primary fish and wildlife conservation measure originally
proposed, that of halting the extensive erosion of whooping crane critical
habitat, the proposed alternative now includes the measures of installing spill
control features and utilizing a 50-year dredged material disposal plan which
would create 1600 acres of new marsh. Thus, while preventing the loss due to
erogion of another 1139 acres of critical habitat during the period from 1996
through 2051, the project would help defend the deterioration of that same
habitat from the infiltration of spilled ligquid cargoes, and at the same time
restore an acreage of marsh equivalent to approximately 77 percent of loss of

whooping crane habitat previously attributable to the existence of the GIWW.

List of Recommendations

14
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On October 2, 1995, Rick Medina notified the Service telephonically that the
District had determined to assume the responsibility for maintaining the erosion
and spill control structures proposed after they are installed. The Service
views the maintenance of the structures in the same 1light it views their
construction: both construction and maintenance are necessary to insure the
continued presence of the GIWW does not indirectly cause the destruction or
adverse modification of the whooping crane's critical habitat, and, over time,
cause so much harm as to become likely to jeopardize the continued existence of
that species. The District's assumption of this maintenance responsibility
thereby responds affirmatively to the major recommendation of the Supplemental

Draft FWCA Report.

The placement of the concrete mattress ercsion control devices would involve the
loss of 9 to 10 acres of aguatic vegetation if installed at all proposed sites.
Consequently, where feasible, alternative control measures should be considered

and constructed to minimize this loss.

There are details of the proposed S50-year disposal plan which have yet to be
worked out. These include additional actions to be taken to prevent levee
failures from affecting critical habitat, selection of specific sizes and
locations for the beneficial uses sites, monitoring and retrofitting the
beneficial use sites to improve their productivity, and issues relating to the
quality, location, and impacts of effluents from those sites. <The District
proposes, and the Service recommends, the formation of an Interagency
Coordination Team to address these areas of concern and to formulate proposed

responses to them.

Summary of Findings and Service Position

The Service believes Interagency Coordination Team supervision of the whole

beneficial uses program is essential to achieving the benefits desired and to
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avoiding or minimizing possible adverse impacts. The Service conditions its
approval of the 50-year dredged material disposal plan on the formation and
oversight of the plan by the Interagency Coordination Team. The Service
considers the proposed alternative channel location, shoreline protection
facilities, and spill contaimment facilities necessary and appropriate responses
to the requirements of the Fish and Wildlife Coordination Act and the Endangered
Species Act. Maintenance of each of the latter by the District is considered

equally necessary and appropriate.

Enclosures
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§ ¥ * | UNMTED STATES DEPARTMENT OF CUMMERCE
< % s National Oceanic and Atmospheric Administration
S NATIONAL MARINE FISHSRIES SERVICE
e Southeast Regional Office
9721 Executive Center Drive N.
St. Petersburg, Florida 33702
August 8, 1995
ROGETIdTParéz, Field Supervisor ETIEIC
T8 Fishand wildlife Service EE W
Ecological Services Y | QESS 2
c/o TAMU~CC, Campus Box 358 T R T
5200 Oceszn Drive 1 PS— -.—c-—-h.-'.'t:,_._.:---'--"f‘;’-'
Corpus Christi, Texas 78412 ;v AR

Dear Mr. Perez:

The National Marine Fisheries Service has received the Draft Fish
and Wildlife Coordination Report and the Supplement to that report
dated June 30, 1995. These documents were prepared by the U.S.
Fish and Wildlife Service to assist the Galveston District Corps of
Engineers in the planning for the Section 216 Report for the cGulf
Intracoastal Waterway (GIWW) Aransas Wildlife Refuge Reach.

We have reviewed the subject document and concur with the "List of
Recommendations™ provided on page 13 of the Executive Summary. We
have determined that of the four proposed alternatives
investigated, Alternative 1, which calls for shoreline protection
of the existing GIWW alignment, would have the least adverse impact
to living marine resources. We also believe that the proposed 50
year disposal plan to create 1600 acres of intertidal marsh would
be beneficial to living marine resources, if properly constructed

and maintained.

If we can be of further assistance, please contact Rusty Swafford
of our Galveston Field Branch at (409) 766-3699.

Sincerely yours,

Andreas Hag‘er, Jr.
fﬂ3551stant Regional Director
Habitat Conservation Division

@ Printed on Recycled Paper



TEXAS
COMMISSIONERS PArkKs AND WILDLIFE DEPARTMENT ANDREW SANSOM

LEE AL BASS 4200 Smith School Hoad = Austin, Taxas 78744 » 512-385-4804 Executive Dicector
Chairman, Ft. Worth
NOLAN RYAN
Vica-Chairmen
_
October 4, 19985
M_zrcxeramlﬁou U. S. Fish and Wildlife Service
emple Ecological Services
RAY CLYMER cfo TAMU-CC, Campus Box 338
Wichdz Fats 6300 Ocean Dr.
YGNAOOL‘;GAHZA Corpus Christi, Texas 78412

”'gh?f‘ﬂ PICIG HEATH Attention: Mr. Johnny French
TERESE TARLTON HERSHEY
RE: Draft Coordination Report on the U. S. Army Corps of
StuNHOWARD-CHMNE  Engineers Study of Alternative Routes for the Gulif

Intracoastal Waterway, Vicinity of the Aransas National

WALTER UMPHREY Wildlife Refuge, Aransas and Calhoun Counties, Texas and
a Supplement to this Draft Report

PERRY R, BASS.
S Dear Mr. French: 3

After a review of the subject report and its supplement
this Department wishes to provide the following comments:

We are in general agreement with the September 20, 1994
Draft Report. This document, while meaningful, is very
general and indicates that upon being provided with more
specific information, more definitive comments can be
provided. The paramount item in this document is that
Alternative No. 1 is the preferred checice. We concur.

While again, this Department generally agrees with the
July 5, 1995 Supplement, which is more specific and
detailed than the earlier document, there are some areas
for which we would like to offer important, specific
recommendations. On Page 2, Last paragraph and Page 3,
first paragraph: While the cellular concrete mattress
has proven to be acceptable in many applications, there
are some cases where other methods of erosion control
such as the geotextile tube or rock rubble breakwater
are more appropriate. The ability to maintain sufficient
flexibility to employ all of these different methods when
needed will be important in achieving the least damaging,
efficient erosion control geared toward habitat
enhancement/creation.

)

Page 3, bottom of page: This Department is not aware of
extensive oyster colonizations occurring on existing

LK)
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geotextiles (tubes in use for two years in this area).
Department staff has visited these sites on several
occasions and has yet to see a significant oyster
population.

Page 2

Page S, second paragraph: The Federal agencies should be
aware that this Department is the State Agency, assisted
by the Texas General Land Office, responsible for the
management of the Welder Flats Coastal Preserve. The
State has a Management Plan developed, including a Spill
Contingency Plan for this area. Coordination/cooperation
between the Federal and State agencies should result in
a more effective spill response effort should the need

arise.

In addition to the above comments, we are providing a
copy of our letter of July 13, 1955 to the Corps of
Engineers regarding their Draft Feasibility study on the
216 Study of the Aransas National Wildlife Refuge, Gulf
Intracoastal Waterway- Please give these comments
consideration where appropriate.

Sincerely,

Robert W. (Bob) Spain
Chief, Habitat Assessment Branch

RWS:RAH:JRM:fmd
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ENDANGERED SPECIES ACT CORRESPONDENCE



DEPARTMENT OF THE ARMY
GALVESTON DISTRICT. CORPS OF ENGINEERS
P.O. BOX 1229
GALVESTON. TEXAS 778583-122¢

R trTion OF: October 1, 1992

Environmental
Rescurces Branch

Mr. Rogelio Perez

Field Supervisor

U.S. Fish and Wildlife Service
c/o CCSU, Campus Box 338
Corpus Christi, Texas 78412

Dear KMr. Perez:

The Galveston District, Corps of Engireers, is studying the
feasibility of protecting about 18 miles of eroding shoreline
along the Gulf Intracocastal Waterway (GIWW) where it passes
through designated Critical Habitat for the endangered whooping
crane (see enclosed map). The study is authorized by Section 216
of Public Law 91-611 (1970 Flood Control Act) which permits the
Corps of Engineers to review the operation of completed Corps
projects that may have changed because of physical or economic

reasons.

Shore erosion along the study segment, located between Port
O‘'Connor and Port Aransas, is caused by a combination of wind-
generated waves and vessel traffic in the GIWW. Erosion is
removing marsh habitat in the Aransas National Wildlife Refuge
(AMWR) and nearby Welder Flats area that is critical to the
survival of the whooping crane. 1If no action is taken to stop
the erosion, the established territories of each pair of cranes
will be gradually reduced until the area can no longer support
them, leading to a possible decline in the population.

The feasibility study is considering three realignment
alternatives for the GIWW (two going around the critical habitat
and one following the original route through the middle of the
bay system), one armoring plan to prevent erosion along the
present alignment, and a "No Action® plan (see enclosed map).
Beneficial uses of dredged material will also be explored.

I request that you provide a list of any threatened or
endangered species and their critical habitats that may occur in
the study area. 1 appreciate your cooperation in assisting us to



fulfill our responsibilities regarding Section 7 of the Endan-
gered Species Act. If you have any questions, please contact Dr.
Terry Roberts at 409/766-3035.

Sincerely,
’
"..’ - _"/;/ 7 t:
éf . o —

Sidney H. Tanner
Acting:Chief, Planning Division

Enclosure
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
.0, BOX 1229
GALVESTON, TEXAS 77553-1220

ATENTION OF: October 1, 1882

Environmental
Resources Branch

Dr. Chariles Oravetz

Chief, Protected Species Management Branch
National Marine Fisheries Service

9450 Koger Boulevard

St . Petersburg, Florida 33702

Dear Dr. Oravetz:

The Gealveston District, Corps of Engineers, is studying the
feasibility of protecting about 18 miles of eroding shoreline
along the Gulf Intracoastal Waterway (GIWW) where it passes
through designated Critical Habitat for the endangered whooping
crane {see enclosed map). The study 1is authorized by Section 216
of Public Law 91-611 (1970 Flood Control Act) which permits the
Corps of Engineers to review the operation of completed Corps
projects that may have changed because of physical or economic

reasons.

Shore erosion along the study segment, located between Port
O'Connor and Port Aransas, 1s caused by a combination of wind-
generated waves and vessel traffic in the GIWW. Erosion is
removing marsh habitat in the Aransas National Wildlife Refuge
(ANWR)} and nearby Welder Flats area that is critical to the
survival of the whooping crane. If no action is taken to stop
the erosion, the established territories of each pair of cranes
will be gradually reduced until the area can no longer support
them, leading to a possible decline in the population.

The feasibility study is considering three realignment
alternatives for the GIWW (two going around the critical habitat
and one following the original route through the middle of the
bay system), one armoring plan to prevent erosion along the
present alignment, and a "“No Action® plan (see enclosed map).
Beneficial uses of dredged material will also be explored.

I request that you provide a list of any threatened or
endangered species and their critical habitats that may occur in
the study area. I appreciate your cooperation in assisting us to



fulfill our responsibilities regarding Section 7 of the Endan-

gered Species Act.
Terry Roberts at 409/766-3035.

Enclosure

If you have any questions, please contact Dr.

Sincerely,

o 20 .

XE. ~

L4

/Sidney HL Tanner
Acting Chief, Planning Division

)



VICINITY MAP
SGA ar

ILE

W
NP
/"‘\4‘

AW
b
O
/ LEGEND
T (0 emmm— ALT 1 SHORE PROTECTION
CRITICAL g" o 4 OF EXISTING CHANNEL
HABITAT RN
BOUNDARY \\cf v
\‘\\ I
N
\\\..
COPANO
BAY

FULTON

3 A
BEALE »f MWILEE

v a4 ALT 2 REALIGNMENT NORTH
OF REFUGE

o m o omm ALT 3 REALIGNMENT TO DLD
CHANNEL THRU BAY

VIIHIREITIn ALT 4 REALIGNMENT THRU
BARRIER ISLAND

GIWW ARANSAS-NATIONAL
WILDLIFE REFUGE, TEXAS

ALTERNATIVE
ALIGNMENTS




DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
F.0. BOX 1229
GALVESTON. TEXAS 77553-1229

REPLY TO
ATTENTION OF: October 30, 1992

Environmental
Resources Branch

Mr. Gary Graham

Endangered Resources Branch

Texas Parks and Wildlife Department
3000 I-Highway 35 South, Suite 100
Austin, Texas 78704

Dear Mr. Graham:

The Galveston District, Corps of Engineers, 1is studying the
feasibility of protecting about 18 miles of eroding shoreline
along the Gulf Intracoastal Waterway (GIWW) where it passes
through desigrated Critical Habitat for the endangered whooping
crane (see enclosed map). The study is authorized by Section 216
of Public Law 91-611 (1970 Flood Control Act) which permits the
Corps of Engineers to review the operation of completed Corps
projects that may have changed because of physical or economic

reasons.

Shore erosion along the study segment, located between Port
O'Connor and Port Aransas, is caused by a combination of wind-
generated waves and vessel traffic in the GIWW. Erosion is
removing marsh habitat in the Aransas National Wildlife Refuge
(ANWR) and nearby Welder Flats area that is critical to the
survival of the whooping crane. If no action is taken to stop
the erosion, the established territories of each pair of cranes
will be gradually reduced until the area can no longer support
them, leading to a possible decline in the population.

The feasibility study is considering three realignment
alternatives for the GIWW (two going around the critical habitat
and one following the original route through the middle of the
bay system), one armoring plan to prevent erosion along ‘the
present alignment, and a "No Action" plan (see enclosed map).
Beneficial uses of dredged material will also be explored.

It would help the Corps to prepare an Environmental impact
Statement and Biological Assessment of project impacts to rare .
and endangered species if you would provide a list of these
species recognized by the State of Texas that might occur in the
- area of the project. Please include any information you may have
_ on known locations for these species as well as any federally



listed threatened or endangered species in the area. I appreci-
ate your cooperation in assisting us in preparing these docu-
ments. If you have any questions, please contact Dr. Terry

Roberts at 409/766-3035.

Sincerely,

Sidney H. Tanner
Acting Chief, Planning Division

Enclosure

Copy Furnished with Enclosure:

Mr. Dick Harrington
Resource Protection Division

Texas Parks and Wildlife Department
Campus Box 317

Corpus Christi State University
6300 Ocean Drive )

Corpus Christi, Texas 78412
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February 25, 1994

Environmental
Resources Branch

Mr. Rogelio Pere:z

Field Supervisor

U.S. Fish and Wildlife Service
c/o CCSU, Campus Box 338
Corpus Christi, Texas 78412

Dear Mr. Perez:

The Galveston District sent a letter to you dated
October 1, 1992, requesting a list of threatened and
endangered species and their critical habitats that may
occur in the area of the Aransas .lational Wildlife
Refuge. A copy of this letter and map is enclosed for
quick reference. In your reply dated February 10,
1993, you provided a list of species for the District
to consider under the guidelines of the Endangered
Species Act (ESA}.

Because it has taken longer than expected to obtain
the necessary information on the project alternatives
and any impacts on the protected species in the area, a
Biological Assessment for ypur review has been delayed
beyond the 180 day time limit provided in the ESA.
Therefore, I request an update on the species list you
previously provided. This list is also enclosed for
quick reference.

Thank you for your cooperation in helping us to
fulfill our responsibilities under Section 7 of the

BESA. If you have any questions, please contact Dr.
Terry Roberts at 409/766-3035.

Sincerely,

James M. Kieslich
Chief, Planning Division

Enclosures
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February 25, 1994

Environmental Resources Branch

Dr. Charles Qravet:z

Chief, Protected Species
Management Branch

National Marine Fisheries Service

9450 Koger Boulevard

St. Petersburg, Florida 33702

Dear Dr. Oravetz:

The Galveston District sent a letter to you dated
October 1, 1992 requesting a list of threatened and
endangered species and their critical habitats that may
occur 1n the area of the Aransas National Wildlife
Refuge. A copy of this letter ard map is enclosed for
guick reference. In your regiy <ated Ocicher 9, 1992,
you provided a list of species for the District to
consider under the .guidelines of the Endangered Species

Act (ESA).

Because it has taken longer than expected to obtain
the necessary information on the project alternatives
and any impacts on the protected species in the area, a
Biological Assessment for your review has been delayed
beyond the 180 day time limit provided in the ESA.
Therefore, I request an update on the species list you
previously provided. This list is also enclosed for

quick reference.

Thank you for your cooperation in bhelping us to
fuifill our responsibilities under Section 7 of the
ESA. If you have any questions, please contact Dr.
Terry Roberts at 409/766-3035.

Sincerely,

James M. Kieslich
Chief, Planning Division

Enclosures
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United States Department of the Interior pmics m———
L1
FISH AND WILDLIFE SERVICE R
Ecological Services - .=
¢/0 CCSU, Campus Box 338
6300 Ocean Drive
Corpus Christi, Texas 78412

February 10, 1993

Colonel John P. Basilotto
District Engineer

Attn: Sidney H. Tanner

U.S. Army Corps of Engineers
P.O. Box 1229

Galveston, TX 77553

Consultation No. 2-11-93-1-082
Dear Colonel Basilotto:

This responds to your facsimile transmission dated January 4, 1993, requesting
information on species Federally listed or proposed for listing as threatened or
endangered occurring in Aransas, Calhoun and Refugio counties. In addition, you
requested information on designated critical habitat in your action area. It is
our understanding that the information will be used to assess potential impacts
agsociated with the proposed realignment alternatives for the Gulf Intraccastal
Waterway.

The following list provides information on Federally listed species from the area
mentioned in your request. The list has beéen expanded teo include candidate
species as well. Candidate species have nco protection under the Endangered
species Act; however, the U. S. Fish and Wildlife Service (Service) has
substantial information on Category 1 species to support their listing as
threatened or endangered. The development and publication of proposed rules for
Category 1 species is acticipated. Category 2 species are those for which
available information indicates that proposing to list as endangered or
threatened is possibly appropriate, but substantial data on biological
vulnerability and threats are not currently known to support the immediate
preparation of rules. However, actions that might contribute to the listing of
candidate species should be avoided. A letter designation follows the species
name that represents the current Federal status of the species. Within the
following list, the letters E, T, Cl, and C2 represent the statuses of
Endangered, Threatened, Category 1, and Category 2 respectively. Qur data
indicates that the following species may occur in the area:

Aransas

American peregrine falcon (Falco peregrinug anatum) - E
Attwater's prairie chicken (Tympanuchus cupido attwateri) - E
bald eagle (Haliaeetus leucocephalus) — E

brown pelican (Pelecanus occidentalis) — E

hawksbill sea turtle {Eretmochelys imbricata) - E

jaguarundi (Felis yagouaroundi) — E

Kemp's ridley sea turtle {Lepidochelys kempi) ~ E
leatherback sea turtle (Dermochelys coriacea) — E

ocelot (Felis pardalis) - E

whooping crane (Grus americanzj — E




P

Arctic peregrine falcon (Falco peregrinus tundrius) — T

green sea turtle (Chelonia mydas} - T

loggerhead sea turtle (Caretta caretta) - T

piping plover (Charadrius melodus) - T

Gulf Coast hog-nosed skunk (Conepatus leuconotus texensis) — Cl
Gulf salt marsh snake (Nerodia clarki) - C2

Aransas short-tailed shrew (Blarina hylophaga plumbea) - C2
Audubon's oriole (Icterus graduacauda audubonii)} - C2
black-spotted newt (Notophthalmus meridicnalis) - C2
ferruginous hawk (Buteo regalig) - C2

long-billed curlew {Numenius americanus) - C2

loggerhead shrike (Lanius ludovicianus) - C2

mountain plover {Charadrius montanus) - C2

rough-seed sea purslane (Sesuvium trianthemoides) - C2

reddish egret {Egretta rufescens) - C2

Texas Botteri's sparrow (Aimophila botterii texana) - C2

Texas diamondback terrapin (Malaclemys terrapin littoralis} - C2
Texas horned lizard (Phrynosoma cornutum) - C2

Texas olive sparrow (Arremonops rufivirgatus rufivirgatus) - C2
western snowy plover (Charadrius alexandrinus nivosus) — C2
white-faced ibis (Plegadis chihi) -~ C2

Calhoun

American peregrine falcon (Falco peregrinus anatum) - E
bald eagle (Haliaeetus leucocephalus) - E

brown pelican (Pelecanus occidentalis) - E

hawksbill sea turtie (Eretmochelys imbricata) — E

Kemp's ridley sea turtle (Lepidochelys kempi) — E
leatherback sea turtle (Dermochelys coriacea) ~ E

whooping crane (Grus americana) — E

Arctic peregrine falcon (Falce peregrinus tundrius) — T
green sea turtle (Chelonia mydas) — T

loggerhead sea turtle (Caretta caretta) - T

piping plover {Charadrius melodus) — T

Gulf Coast hog—nosed skunk (Conepatus leuconotus texensis) - Cl
ferruginous hawk {(Buteo regalisg} - C2

Gulf salt marsh snake (Nerodia clarki) - C2

long-billed curlew (Numenius americanus) - <2

loggerhead shrike (Lanius ludovicianus) - C2

reddish egret (Egretta rufescens) - C2

Texas diamondback terrapin (Malaclemys terrapin littoralis) - C2
Texas horned lizard (Phrynosoma cornutum) — C2

western snowy plover (Charadrius alexandrinus nivosus) - C2
white-faced ibis (Plegadis chihi} - C2

Refuqgio

Attwater's prairie chicken (Tympanuchus cupido attwateri) - E
bald eagle (Haliaeetus leucocephalus) -~ E

black lace cactus (Ech;nocereus reichenbachii var. albertii) -E
hawksbill sea turtle (Eretmochelys imbricata) — E

Kemp's ridley sea turtle (Lepidochelys kempi) — E

leatherback sea turtle (Dermochelys coriacea) — E

ocelot (Felis pardalis)} - E

whooping crane (Grus americana) — E

green sea turtle (Chelonia mydas) - T

loggerhead sea turtle (Caretta caretta) - T

piping plover (Charadrius melodus) - T
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Gulf Coast hog—nosed skunk (Conepatus leuconotus texensis) - Cl
black-spotted newt (Notophthalmus meridionalis) - C2

Cagle's map turtle (Graptemys caglei) - C2

ferruginous hawk (Buteo regalis) - C2

long~billed curlew (Numeniug americanus) - C2

loggerhead shrike (Lanius ludovicianus) — C2

mountain plover (Charadrius montanus) - C2

northern gray hawk (Buteo nitidus}) - C2

reddish egret (Egretta rufescens) — C2

Rio Grande lesser siren (Siren intermedia texana) — C2

Texas diamondback terrapin (Malaclemys terrapin littoralis) - C2
Texas horned lizard (Phrynosoma cornutum) — C2

Texas olive sparrow (Arremonops rufivirgatus rufivirgatus) - C2
Texas windmill grass (Chloris texensis) - C2

Welder spine aster (Machaeranthera heterocarpa}) - C2

western snowy plover (Charadrius alexandrinus nivosus)} - C2
white-faced ibis (Plegadis chihi) - C2

Whooping cranes winter at the Aransas National Wildlife Refuge and on Matagorda
Island, and critical habitat has been designated in Aransas, Calhoun and Refugioc
counties. The endangered whooping crane occurs as & migrant throughout central
Texas. The crane's preferred roosting habitat consists of relatively isolated
wetlands (marshes, shallow stream channels and playa lakes) often within two

miles of grain fields.

Section 7 of the Endangered Species Act requires that all Federal agencies
consult with the U.S. Fish and Wildlife Service to ensure that actions
authorized, funded or carried  out by such agencies do not jeopardize the
continued existence of any listed threatened or endangered species or adversely
modify or destroy critical habitat of such species. It is the responsibility of
the Federal action agency to determine if the proposed project  may affect
threatened or endangered species. If a "may affect" determination is made, the
Federal agency shall initiate the formal Section 7 consultation process by
writing to: Field Supervisor; U.S. Fish and Wildlife Service; ¢/o CCSU - Campus
Box 338; 6300 Ocean Drive; Corpus Christi, Texas 78412, If no effect is
evident, no further consultation is needed; however, we would appreciate the
opportunity to review the criteria used to arrive at that determination.

If we can be of further assistance, please contact Tim Cooper of our office at
{512) 888-3346.

Sincerely,

Ny

ROGELIO PEREZ
Field Supervisor
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Area Engineer, U.S. Army Corps of Engineers, Corpus Christi, TX

Executive Director, Texas Parks & Wildlife Department, Austin, TX

Supv., Resource Protection Br., Texas Parks & Wildlife Dept., Austin, TX
R. A. Harrington, Texas Parks & Wildlife Dept., Corpus Christi, TX
Director, Land Management Policy Section, General Land Office, Austin, TX
Field Representative, General Land Office, Aransas Pass, TX
Commissioner, Texas Water Commission, ATTN: Charles Eanes, Austin, TX
Southwest Regional Office, National Audubon Society, Austin, TX

Texas Sanctuary Coordinator, Nat'l Audubon Society, Corpus Christi, TX
Executive Director, The Texas Shrimp Association, Austin, TX

Regional Administrator, Environmental Protection Agency, Dallas, TX
Regional Director, Nat'l Marine Fisheries Service, St. Petersburg, FL
Area Supervisor, Habitat Conservation Division, NMFS, Galveston, TX
Regional Director, Naticnal Park Service, USDI, Santa Fe, NM
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October 9, 1992 F/SE013:TLD

Mr. Sidney H. Tanner

Acting Chief, Planning Division
U.S. Dept. of the Army
Galveston District, COE

Post Office Box 1229

Galveston, Texas 77553-1229

Dear Mr. Tanner:

This responds to Yyour letter of October 1, 1992, requesting
information on endangered and threatened species under the
jurisdiction of the National Marine Fisheries Service (NMFS) which
might occur in the vicinity of Gulf Intracoastal Waterway's
shoreline between Port O'Connor and Port Aransas, Texas. The
enclosed list contains species under NMFS purview that may occur in
the marine environment off Texas coast. No critical habitat for
species under NMFS jurisdiction has been designated in that area,

nor has .critical habitat been proposed.

I1f you have any questions, please contact Terry Henwood, Fishery
Bioclogist, at 813/893-3366.

Sincerely yours,

/&L?M

Charles A. Oravetz, Chief
Protected Species Management
Ea. ﬂnv.ll

Enclosure
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Endangered and Threatened Species and Critical Habitats

Listed species

fin whale
humpback whale
right whale
sei whale
sperm whale

green sea turtle

hawksbill sea turtle

Kemp's (Atlantic)
ridley sea turtle
leatherback sea
turtle

loggerhead sea
turtle

under NMFS Jurisdiction

Texas

Scientific Name

Balaenoptera physalus
Megaptera novaeangliae

Eubaleana glacialis
Balaenoptera borealis
Physeter catodon

Chelonia mydas
Eretmochelys imbricata

Lepidochelys kempl

Dermochelys coriacea

Caretta caretta

SPECIES PROPOSED FOR LISTING

None

CRITICAL HABITAT
None

CRITICAL HABITAT PROPOSED FOR LISTING

None

Status Date Listed
E 12/02/70
E 12/02/70
E 12/02/70
E 12/02/70
E 12/02/70
TH 07/28/78
E 06/02/70
E 12/02/70
E 06/02/70
TH 07/28/78
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4200 Smith School Road ® Austin, Texas 76744 & 512-389-4800 ”"’“E‘"m%‘—i;;’i’?
January 12, 1993
Mr. Terry Roberts
Department of the Army
Galveston District, Corps of Engineers
P.O. Box 1229

Galveston, Texas 77553-1229

Dear Mr. Roberts:

1 am writing to provide information relative to the endangered resource
concerns of alternatives suggested in a study authorized by Section 216 of
Public Law 91-611. The study in question addresses the feasibility of
protecting eroding shoreline along the Gulf Intracoastal Waterway (GIWW)
where it passes through designated critical habiizt of the endangered whooping
crane. The following is a list of the species 1dentified by the Natural Heritage
Program as being of special concern and occurring in the area of the four
alternative routes. The species name, common name and state and federal

listing status are presented.

Species Comumon pame Federal State
Grus americana Whooping Crane E E
Lepidochelys kempi Kemp’s Ridley Sea Turtle E E
Pelecanus occidentalis Brown ‘Pelican E E
Tympanuchus cupido attwateri  Attwater's Prairie Chicken E E
Charadrius melodus Piping Plover T T
Egrerta rufescens Reddish Egret 2 T
Malaclentys terrapin littoralis Texas Diamondback Terrapin = C2

Nerodia clarkii Guif Saltmarsh Snake (6

Thurovia triflora * Threeflower Broomweed

* Unlisted species tracked by the Texas Natural Heritage Program.

For purposes of our evaluation, we have identified the four alternatives as follows:

Alternative 1 : Existing alignment.
Alternative IT : Realignment north of the refuge.

Alternative III :
Alternative IV :

Realignment through the old channel through the bay.
Realignment through the barrier island.



Whooping Crane

We have several concerns relative to the whooping crane. These include the reduction of
quality habitat for the wintering birds due to erosion along the GTWW. In the cases of
Alternatives I and III, some measures, possibly armoring areas adjacent to the waterway
and/or restricting the speed of traffic within critical habitat, must be taken to reduce the risk
of such erosion. Such measures would be equally necessary in the vicinity of Welder Flats,
an area also within the boundaries of critical habitat for the crane. In addition, restoration
of marsh habitat already lost to erosion should be pursued, regardless of the alignment finally
agreed upon. Options for future dredge disposal should be outlined and presented. These
options might include, but should not be limited to, beneficial uses such as restoration of

degraded or destroyed marsh.

The other major cons.deration for those alternatives remaining within critical habitat is the
potential for toxic spills by cargo traffic through the GIWW. It appears to us that
Alternative I may provide a better alternative relative to this concemn. Alternative I offers a
straighter course for movement of traffic and also provides some areas where spill
containment is simplified by the presence of high ground adjacent and paralle! to the existing
channel. On the other hand, a spill along the existing waterway would immediately impact
high quality, heavily used critical habitat. It should be kept in mind, however, that spills
along Alternative HI have the peicniial of impacting a broader expanse of critical habitat due
to the decreased opportunity ot spill containment offered by the open bay conditions. The
possibility of toxic spills within the existing alignment might be minimized if traffic control
measures (i.e. one-way traffic) are initiated for barge traffic traversing critical habitat.
Deployment of spill control equipment along the waterway in the area of critical habitat
might also be considered.

To reiterate, erosion control measures and restoration of already degraded or lost marsh
should be addressed regardless of the alternative. Alternative II and IV, of course, offer
better solutions to problems associated with the whooping cranes as these realignments
completely avoid critical habitat.

Piping Plover

Piping plovers are present in the coastal areas of Texas during migration and winter, The
species is federally listed as threatened in Texas and uses areas of sand, mud, and algal flats
as well as beaches. Alternatives II and IV have the greatest potential for negative impacts
on thesc habitats. Alternative III passes near several areas along the west sides of Matagorda
and San Jose Islands where piping plovers are known to forage. These areas, located on
flats along Ayers Reef and north and west of Big Brundrett Lake, represent known locations
used by piping plovers. Other nearby localities may also be important to the species. The
possibility of cumulative impacts to these foraging areas should be addressed in any analysis
of preferred routes. The negative impact associated with Alternative IV arises from the
potential degradation or destruction of areas used by piping plovers on the Gulf side (beach-
habitats) of Matagorda Island. The effects of erosion, toxic contamination, and increased
traffic on the viability of these wintering populations should be considered. It may be

)



possible to address some of the concermns associated with Altemative III by adjusting the
route such that it passes further away from Matagorda and San Jose Islands (along a more
direct route through the bay). This sort of realignment would have associated negative
impacts as it would require the dredging of previously undredged bay bottom. Also, this
realignment might more directly impact the Second and Third Chains of Islands. Erosion
control should be considered in the development of plans for Alternative III since problems
of erosion associated with this route could have negative consequences for piping plover
foraping habitat, waterbird nesting islands, and whooping crane critical habitat.

Waterbird Colonies

The brown pelican, a federally endangered species, historically nested on Long Reef, Second
Chain of Islands, and Third Chain of Islands. The route proposed in Alternative III would
pass closer to Second and Third Chains than the present route does and therefore may cause
increased erosion of these islands as well as subjecting them to increased risk of
contamination by toxic or oil spills. These islands may become important in the future as the
USFWS and TPWD attempt to initiate brown pelican colonies in presently unoccupied areas
of the Texas Gulf Coast, as is recommended in the Recovery Plan for the species. Reddish
egrets, a species under consideration for listing, recently nested on Long Reef, Second Chain
of Islands, and Third Chain of Islands and uses nearby marsh areas for foraging. Impacts
associated with degradation of foraging habitat for reddish egrets appear to be less in
Aliemative III than in Alternative I.  Other species nest on the forementioned islands as well
as Tumstake Spoil. Erosion control should be addressed when considering altemnative routes
which pass near these islands. The following is a list of colonies impacted by the various
alternatives. Colonies highlighted in bold are those that were known to be active during the

1990 census:

Alternatives
Colony Name Colony No. I 108 m v
Long Reef * 609501 X X
Second Chain * 609-422 X
Third Chain * 609424 X X
Turnstake 609-320 X X
Big Bird Istand 609-321 X X
Aransas Spoil 609421 X
Aransas Mainland 609-380 X
San Antonio Spoil 609-322 X
Cape Carlos Dugout 609-540 X
Ballou Island 609-500 X
Matagorda Spit 609-423 X
Matagorda Island NAS  609-360 X
Cedar Bayou . 609-520 X

* Historical nesting sites for the Brown Pelican.

3



Attwater’s Prairie Chicken

The route suggested in Alternative II lies within essential habitat of Attwater’s prairie
chicken and therefore is a cause for concern. Construction of a canal within this area would
inevitably lead to loss of habitat for this species. This route is the only route that could
impact many of the terrestrial species of the area.

Category 2 Reptile Species

Two species of reptiles which are being considered for listing by the USFWS are found in
the vicinity of the critical habitat of whooping cranes. These species are the Gulf saltmarsh
snake (Nerodia clarkii) and the Texas diamondback terrapin (Malaclemys terrapin littoralis).
With respect to impacts on the viability of populations of these two species, Alternative I
would be preferable to Alternative I. Both species use brackish to salt water marshes and
flats and Altemnative I presently has the greatest negative impac: on these habitats. Solutions
to erosion and spill risk problems associated with Altemative I would also provide protection
for these species. Alternative I passes through the upper portions of San Antonio and St.
Charles Bays and would also have negative consequences for these species.

Kemp’s Ridley Sea Turtle

It is difficult to determine the relative impacts of the various alternatives on this species. It
seems likely, however, that routes traversing longer sections of open water (i.e. Alternatives
I and III) have the potential for greater impacts. This is particularly true with respect to risk
of toxic contamination. Measures taken to alleviate the threat of spills would be beneficial
for this species, as well as other sea turtles and marine mammals.

Additional Concerns

Overall disturbance to ecosystems should be heavily weighted in any analysis of the effects
on threatened or endangered species of an area. In this context, it appears that Alternatives
I and IV have the greatest potential for damage to existing ecosystems. Both of these
options would require digging new canals through terrestrial systems. If damage due to
erosion can be controlled and reversed along the present route, continued use of this route
would prevent further disturbance that would inevitably be associated with re-dredging the
old waterway route (Alternative I). Hydrologic disturbances associated with each

alternative should also be addressed.

If I can be of any further assistance to you, please let me know.

Sincerely,

Lee F. Elliott
Conservation Scientist

cC:
Lee Ann Linam, TPWD
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c/o CCSU, Campus Box 3338
6300 Ocean Drive
Corpus Christ, Texas 78412

April 15, 1954

James M, Kieslich,

Chief, Planning Division
U.S. hrmy Corps of Bnginears
D, 0. Box 122%

Galveston, TX 77553-1229
attn: Dr. Terry Roberts

Consultation No. 2-1i-93-I-0823a
Dear Mr. Kieslich:

This responds to your letter dated February 25, 1994, regarding your request
for an update on the Federally listed threatened, endangered and candidate
species for the counties included in the area of the Aransas National Wildlife
Refuge. It is our understanding that the information will be used in the
preparation of a biological asseasment ©f the Gulf Intracoastal Waterway
through the refuge.

The following list provides information on the Federally listed species from
the area mentioned in your requect. The list has been expanded to irclude
candidate species as well. Candidate species have no legal protection under
the Endangered Species Act; however, the Service.has substantial information
on Category 1 species to support their listing as threatened or endangered.
The development and publicaticn of proposed rules for these species is
anticipated. Category 2 species are those for which available information
indicates that proposing to list as endangered or threatened is possibly
appropriate, but substantial data on bioclogical vulnerability and threats are
not currently keowm to support the immediate preparation of rules. Actions
that might contribute to the listing of the candidate species should be
avoided. Our data indicates that the following candidate species may occur in
the area:

Aransase

American peregrine falcon (Falco peregrinug anatum) — E
Bttwater's prairie chicken (Tympanuchus cupido attwateri) - E
bald eagle (Haliacetus laucocephalus) - E

brown pelican (Pelecanus qccidentalis) — E

hawksbill sea turtle (Eretmochelys imbricata) - E

jaguarund{ (Felis yaqouaroundi)} = E

Femp's ridley sea turtle (Lepidochelys kempi} - E
leatherback sea turtle (Dermochelys coriacea) ~ E

ocelot (Felis pardalis) - E

whooping erane (Grus americanz) - E

Arctic peregrine falcon (Falco peregrinus tundrius) — T

grean sea turtle (Chelonia mydas) — T

loggerhead sea turtle (Caxetta caretta) — T

piping plover (Charadrius melodusa) - T

Gulf Coast hog-nosed skunk (Conepatus leuconotus texensis) — Cl
mountain plover {Charadrius montanud) — Cl
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Gulf salt marsh spake {Nerodia clarki) — €2

Aransas short—tailed shrew (Blarina hylophaga plumbea) -~ ¢2
Audnbon'‘s oriole (Icterus graduacauda audubonii}) ~ €2
black~spotted newt (Notophthalmus meridionaiic) — C2
ferruginons hawk (Buteo regalig) -~ C2

loggerhead shrike (Lanius ludovicianus) - C2

rough—seed sea purslane (Sesuvium trianthemoides) — €2
reddish egret (Egretta rufescens) — C2

Texas Botteri's sparrow (Aimophila botterii texana) - ¢2
Teaxas diamondback terrapin (Malac 8§ terrapin littoralis) - C2
Texas hormed lizard {(Phrynosama cormutum) — C2

Texas olive sparrow (Arremonops rufivirgatus rufivirgatus) - o2
western spowy plover (Charadrius alexandrinus nivosus} — C2
white-faced ibia (Plegadis c¢hihi) - C2

Calboun

american peregrine falcon (Falco peregrirus apatum) — E

bald eagle (Haliaeetus leucocephalus) - E

brown pelican (Pelecanus occidentalis) - E

hawksbill sea turtle (Eretmochelys imbricata) - E

Ramp'sa ridley sea turtle {Lepidochelvs kempi} - 5

leatherback sea turtle (Dermochelys coriacea) - B

whooping crane (Grus americana) — E

Arctic peregrine falcom (Palco peragrinus tundrius) — T

green sea turtle (Chelonia mydas) — T

loggerhead sea turtle (Caretta caretta) - T

piping plover (Charadrius pelcdus) — T

Gulf Coast hog—nosed skunk (Conepatus leuconotus texensis) - €1
ferruginous hawk (Buteo regalis) -~ C2

Gulf salt marsh spake (Nerodia clarki) -~ C2

loggerhead shrike {Lanins ludovicianus) - €2

reddish egret (Egretta rufescens) — C2 )

Texas diamondback terrapin (Malaclemys terrapin littoralis) - €2
Texas horned lizard (Phrynosoma cornutum) — C2

western snowy plover (Charadrius alexandrinus nivosus) - C2
white—faced ibis {Plegadis chihi) - C2

Refugio

Attwater's prairie chicken (Tympanuchus cupido attwateri) - B
bald eagle (Baliaeetusa leucocephalus) - E

black lace cactus (Echinocereus reichenbachii var. albertii) -E
hawksbill sea turtle {Eretmochelys imbricata) - E

FRemp*s ridley sea turtle (Lepidochelys kempi) - E

ieatherback sea turtle (Dermochelys coriacea) — E

ocelot (Felis pardalis}) - E

whooping crane (Grus americana) — E

green sea turtle (Chelonia mydas) - T

loggerhead sea turtle {(Caretta caretta) - T

piping plover (Charadrins melodus) - T

Cagle's map turtle (Graptemys caglei} - Cl

Gulf Coast hog-posed siunk (Conepatus leuconotus texensis) - C1
mountain plover (Charadrius meoatanus) -~ ClL

black—spotted rewt (Notovhthalmus meridionalis} - €2
ferruginons hawk (Buteo reqalis) - C2

loggerhead shrike (Lanius ludoviecianus) - C2

porthern gray hawk (Buteo nitidus) — C2

reddish egret {Egretta rufescens) — €2

Rio Grande lessex siren (Siren intermedia texana) -~ ¢€2

Texas diamondback terrapin (Malaclemys terrapin littoralis) - €2
Texas horned lizard (Phrymoscma cornutum) ~ C2

O
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Texas olive sparrow (Arremonops rufiwvivgatus rufivirgatus) — C2

Texas windmill grase (Chloris texensis) ~ C2

Welder spine aster (Machaeranthera heterocarpa) — €2
syn.=({Peilactis hetarocarpa)

western snowy plover (Charadrius alexandrinus nivosus) -~ €2

white-faced ibis (Plegadis chihi) — C2

Please note that since our letter to you, dated February 10, 1993, there has
changes in the status of two candidate species. The mountain plover
{Charadrius montanus) has been changed fraom a candidate category 2 to a
cateqory 1 species. The long-billed curlew (Numenius americanus) has been
removed from an candidate categery—2>designation. The status of all other
threatened, endangered and candidate species is unchanged, and there are no
additional species for Arazpnsas, Cameron and Refugio counties.

We appreciate the opportunity to assist you in fulfilling your
responsibilities under Section 7 of the ESA. If you bave any further
questions, please contact Pat Bacak-Clements of our office at (512) 994-9005.

Sincerely,

Tl C QAP

THOMAS E. GRAHL
Acting Field Supervisor



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services
c/o TAMU-CC, Campus Box 338
6300 Ocean Drive
Corpus Christi, Texas 78412

October 13, 199%

James M. Kieslich

Chief, Planning Division
Attn: Terry Roberts

U.S5. Army Corps of Engineers
P.O. Box 1229

Galveston, Texas 77553-1229

Dear Mr. Kieslich:

Enclosed are copies dated October 12, 1995 of a final biolegical opinion and a
final Supplemental Fish and Wildlife Ccordination Act Report based upon the
activities proposed in the Galveston District's May 1995 Draft Gulf Intracoastal
Waterway — Aransas Natioconal Wildlife Refuge (Section 216) Feasibility Study and
the Draft Environmental Impact Statement, Gulf Intracoastal Waterway (Section 216
Study), Aransas National Wildlife Refuge. Also enclosed is a copy of a Draft
Fish and Wildlife Coordination Act Report dated September 20, 1994 which compared
the environmental impacts of alternative routes for this reach of the GIWW. Both
coordination act reports were submitted for review to the District, the Fish and
Wildlife Service's Regional Qffice, the Rational Marine Fisheries Service, and
the Texas Parks and Wildlife Department. Few comments were generated by the
September 20, 1994 report; accordingly, it is adopted verbatim as a Final FWCA
Report. Verbal comments were received from the District and the Service's
Regional Office; the District's are reflected in small but substantive changes
in the text of the Supplemental FWCR Report, while the Regional Office only noted
its approval of those documents. Brief comments were received from the NMFS in
a letter dated August 4, 1995, while more lengthy comments were provided by TPWD
in a draft letter dated October 4, 1995. Copies of these letters are enclosed.
Changes were made to the Supplemental FWCA Report as appropriate. A copy of any
final letter of comment from TPWD will be forwarded upon its receipt.

Comments were also solicited and received on the biological opinion from the
District and the Regional Office. The final copinion reflects substantive inputs
from both sources.

If there are any questions about any of these documents, please contact Johnny
French at (512) 994-9005.

Sincerely,

Floyd A. YA

Floyd A. Nudi
Acting Field Supervisor



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services
cfo TAMU-CC, Campus Box 338
6300 Ocean Drive
Corpus Christi, Texas 78412

October 12, 1995

Colonel Robert B. Gatlin
District Engineer
U.S. Army Corps of Engineers
P.0. Box 1229
Galveston, Texas 77553-1229
Consultation No. 2-11-89-F-77B

Dear Colonel Gatlin:

This responds to a request by Galveston District representatives Rick Medina, Sid
Tanner, and Terry Roberts at a meeting in this office on April 28, 1995, that the
Fish and Wildlife Service formally congult with the District pursuant to Section
7 of the Endangered Species Act of 1973, as amended, on the effects of activities
under way and proposed by the District along the Gulf Intraccastal Waterway
within the critical habitat of the endangered whooping crane. This consultation
was initiated, or, more properly, reinitiated, upon receipt of draft documents,
including a bioclogical assessment, from the District on May 11, 1995.

CONSULTATION HISTORY

The District and the Service last consulted formally over the effects of the
GIWW's presence within the critical habitat between May of 1989 and May of 1993.
By that consultation's conclusion, actions had already been taken to combat
temporarily erosion-related losgses of the critical habitat, and studies were
underway under the authority of Section 216 of the 1970 Flood Control Act to
permanently control that erosion and also to control spills of fuels or cargoes
from vessels transitting the critical habitat, mainly within the boundaries of
the Aransas National Wildlife Refuge. The May 25, 1993 biological opinion
reached these findings:

It is my biological opinion that erosion indirectly associated with
the presence of the Gulf Intracoastal Waterway within the critical
habitat of the whooping crane has resulted in the destruction and
adverse modification of that critical habitat, and that toxic spills
on that reach of the GIWW likewise threaten its destruction and
adverse modification. However, it is alsc my biological opinicn
that temporary and long-term features presently incorporated inte
the Corps' programs, especially those associated with the Section
216 study, will avoid significant destruction and adverse
modification of the critical habitat from erosion and spills, and as
a consequence avoid erosion- and spill-related jeopardy to the
whooping crane's continued existence.

Since the date of that opinion, the District has continued to study and
experiment with shoreline protection and spill control measures as anticipated,
and has also analyzed alternative routes to see if the erosion and spill problems
could be avoided in that fashion. At the same time, the District has also been
seeking solutions to its long-term dredged material dispeosal needs in the
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critical habitat reach. The contrecl measures and routes and a proposed 50-year
disposal plan have been discussed in the District's Draft Gulf Intracocastal
Waterway — Arangas National Wildlife Refuge (Section 216) Feasibility Study, and
Draft Environmental Impact Statement, Gulf Intracoastal Waterway (Section 216
Study), Aransas National Wildlife Refuge, released on June 2, 1995. The DEIS
contains extensive discussions of the potential effects of the erosion control,
spill control, and 50-year disposal plans upon Pederally-listed threatened, and
endangered, and candidate species, and is intended to serve as a biological
assessment in the context of this formal consultation.

On June 30, 1995, the Service provided the District with a draft biological
opinion which improperly constituted a "conditional jeopardy;" i.e., it
determined that jeopardy would occur unless the District committed itself to
carry out the construction and maintenance of the erosion and spill control
structures. When Rick Medina confirmed this commitment by telephone on October
2, 1995, the biological opinion was corrected and finalized accordingly.

This bioclogical opinion is based upon the information provided by the District
in previous bioclogical assessments, the Draft PFeasibility Study, the DEIS,
consultation with experts, and available literature and data in Service files,
including the May 25, 1993 biological opinion.

BIOLOGICAL OPINION

It is my biological opinion that the construction and maintenance of the existing
and proposed erosion and spill control structures will insure that the continued
presence of the GIWW, a waterway which exists because the District is the sole
entity authorized to maintain it, within the critical habitat of the whooping
crane, does not indirectly cause the habitat's destruction or adverse
modification, and thereby also eventually jeopardize the continued existence of
the endangered species. It is also my opinion that the specific erosion and
spill control structures and the general 50-year maintenance plan proposed are
in their net effects likely to be beneficial to the critical habitat and to the
whooping crane, although assurances regarding the last are likely to require
further informal consultations as the maintenance plan is refined. I concur with
the findings in the DEIS/biclogical assessment that all other listed or candidate
species in the project area are not likely to be adversely affected to a
measurable degree, and that most should benefit from the proposed actions.

BACKGROUND INFORMATION
The following information is excerpted from the District's May 1995 DEIS.

Project Description

Bank Erosion Protection Plan.

— — — [Elrosion is still occurring along the GIWW and is reducing
the amount of feeding habitat for the endangered whooping crane. In
an effort to stop this loss, erosion control using a temporary
barrier of concrete bags held in place with steel reinforcing rods
was first initiated in 1989 through the cooperative efforts of the
COE; USFWS; several navigation, oil supply, and oil companies; local
whooping crane tour guides; and several hundred citizen volunteers.
Approximately 6,900 feet of shoreline in Aransas NWR was protected
by these volunteers between 1989 and 1992. In 1992, the USFWS
experimented with a more permanent method of shore gtabilization
using 8-foot wide cellular concrete mattress to protect 400 feet of
shoreline. This method was acceptable to the USFWS, so it was added
to the list of methods for evaluatien. - - - The concrete
mattress plan was determined the "best" armoring method and would

O
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meet the requirements of the agreement with the USFWS reached during
a Section 7 consultation for maintaining the GIWW in designated
critical habitat - - -.

The COE has placed about 16,000 feet of concrete mattress varying
from 16 to 20 feet wide along the north bank of the GIWW in the
Aransas NWR in the summers of 1992, 1993, and 1994. BApproximately
2,000 feet or more of shoreline will be added each year thereafter,
until the Section 216 study is completed and the project is
authorized for construction. BAuthorization is currently expected in
FY 1996, with construction to begin in FY 1998. At that time, the
remainder of the shoreline identified by the USFWS as requiring
protection will be armored for a total length of about 84,000 feet.
Additional protection consisting of geotextile tubes filled with
dredged material and/or grout will be used to protect the open
stretch of Sundown Bay. The tubes will run in approximately 1,000~
foot lengthsa with 100 foot openings between each section for a total
length of about 13,500 feet. The final length of each section of
tubes and number and width of openings will be determined during the
PED phase after circulation studies in Sundown Bay are completed.
The circulation studies will determine the number and size of
openings needed to maintain adegquate circulation in Sundown Bay.
These tubes will simulate oyster reefs running parallel to the GIWW
with the top protruding slightly above the water at low tide.
Oysters are expected to colonize the surface of the tubes and form
a series of reefs to protect the back marshes of Sundown Bay.
Seagrass coverage and density also should increase in Sundown Bay as
a result of the wave protection afforded by the tubes.

The concrete mats and the grout tubes will reguire periodic
maintenance throughout +the 50-year project life. Periodic
inspection of all of the project components is necessary to make
timely repairs, as required. The specific responsibilities of the
various agencies in regards to operation and maintenance of the
erosion control and the spill containment features are continuing to
be developed. The responsibilities related to the maintenance of
the erosion control components would consist of mat repairs and
grout tube replacement/repairs, as necessary. These activities
would result from normal deterioration, vandals, boat or barge
damage and storms. The Refuge staff fregquently monitors the entire
reach of waterway through the critical habitat and would, therefore,
be aware of the needs for maintenance and best be able to determine
what could and should be done in the best interests of +the
endangered species and its habitat that they are entrusted to
protect. This rationale has led to a request by the COE for the
USFWS to assume this responsibility. There are other factors that
will also weigh heavily on the final decision which will be resclved

as coordination continues. [Note: Rick Medina confirmed via
telephone on October 2, 1995 that the COE had determined to assume
this maintenance responsibility.] Regardless of which agency

assumes this responsibility, maintenance of the erosion control
features will be accomplished entirely at Federal expense. These
costs are estimated to average $15,000 per year.

Spill Contingencies and Analysis - - -

The concrete mattress and grout tube erosion protection in the
critical habitat will help prevent contaminants from reaching the
marsh, except on very high tides or under storm conditions. The COE
will also place timber pilings on each side of all openings to the
marsh or cuts leading to the surrounding bays for attaching booms to
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contain oil or other floating contaminants. For large areas
requiring protection that are wider than the normal 100-foot length
of spill containment booms, such as Dunham Bay and most of Welder
Flats, pilings will be placed parallel to and near the GIWW at about
300 foot intervals. The booms will be stored at the Refuge in a
location to be designated later by the Refuge Manager.

The COE is coordinating with the USFWS, refuge personnel, TGLO, and
U.8. coast Guard on the roles and responsibilities of each agency
for spill response, deployment, clean-up, equipment storage, normal
maintenance, and replacement of the spill equipment. The question
of who should be responsible for the estimated $34,000 annual costs
for the operation, maintenance, repair, and replacement of the spill
control components is more complex than for erosion control
features. The Texas General Land Office and the U.S. Cecast Guard
have responsibilities for spill response, as well as the USFWS as it
relates to protection of the habitat of the Refuge. All agencies
have agreed that responsibility for spill response, deployment,
clean—up, and storage of the spill equipment resides with the USFWS,
TGLC, and Coast Guard. However, the issue of resgsponsibility for
normal maintenance and replacing equipment (booms, storage trailers,
and attachment pilings} that is no longer operable has not been
regolved. [Note: Rick Medina confirmed via telephone on October 2,
1995, that the COE was assuming this maintenance responsibility. ]
Coordination between the wvarious agencies concerning a specific
delineation of roles and responsibilities is continuing. The
decisions will be documented in the Final PFeasibility Report for
consideration for Congressional authorization.

50-Year Disposal Plan

Net losses of whooping crane critical habitat since the original
GIWW was completed through Welder Flats and Blackjack Peninsula in
1940 (and including a short stretch of the Channel to Victoria} have
amounted to about 2,078 acres. This includes direct losses from
construction of the channel and disposal of dredged material
indirect losses from wind and vessel waves, sea-level rise and land
subsidence, and any gains in crane habitat in the area during the
period 1940 to 1986 (the period of analysis for the above
reference). Recent annual losses have been calculated at 2.5-4
acres per year, mostly on the northern (mainland} side of the
channel.

The 50-year disposal plan will offset most of these habitat losses
by beneficially using most of the dredged maintenance material to
create approximately 1,614 acres of marsh at several selected sites
within the critical habitat. The rest of the dredged material will
be placed in existing upland disposal areas and one new upland
disposal area (upland site 1) located just outside the critical
habitat east of Welder Flats. The new disposal area will replace DA
120 and 120A.

Maintenance dredging through the land-locked areas of the critical
habitat generally occurs on a 4- to 7-year cycle, depending on the
reach of channel, Under the new disposal plan, the smaller
beneficial use marsh sites (less than 50 acres) will be filled in
one cycle, generally during the first to third dredging cycles for
the closest section of channel. The larger beneficial use sites
will be subdivided into cells sized to contain most, if not all, of
the material to be dredged during its designated cycle in the
closest section of channel. The exact size of the cell will be
determined prior to dredging after surveys are conducted to

()
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determine the amount of material to be remcved from the channel and
the bottom topography and depth of the beneficial use sites to be
filled. Confining levees for the cells (probably geotextile tubes)
will be constructed at the time of filling. The beneficial use
sites will be used during alternating dredging cycles to give the
newly created marsh a chance to establish before depositing new
material in adjacent cells and then creating connecting channels
between cells and the surrounding bay. The connecting channels will
allow circulation within and between the cells and bays to enhance
their use by estuarine organisms and increase their value as crane
feeding habitat.

On an alternating basis, the next dredging cycle will use upland
leveed disposal areas and then the beneficial use sites. To prevent
levee failures, the leveed upland sites will have a minimum of two
feet of freeboard (one more foot than previously used) above ponded
water level with more frequent inspections to prevent ponded water
from overtopping the levees. By alternating between beneficial use
sites and upland leveed sites between cycles, an extra drying time
of at least four (4) years is established in the disposal schedule
which will allow the material to compact more and extend the life of
the upland disposal site. The extra capacity may be needed if some
unforeseen event should occur, such as a severe storm creating extra
shoaling problems or some shoaled material may become contaminated
during a particular dredging cycle which must be contained in a
leveed site. At the end of the 50-year disposal period, the levees
for the upland disposal sites (except upland site 1 east of Welder
Flats) are expected to reach final heights of 18-36 feet. These
heights are based on past dredging history and may change depending
on actual dredging volumes encountered in the future.

Upland site 1 which replaces DR 120 and 120A is located about 500
feet northeast of the road going to Fulghum's Fish Camp (outside the
Critical Habitat) and 3,000 feet northwest of the centerline of the
GIWW. The proposed site is at least 1,500 feet northeast of the
closest whooping crane territory and whooping cranes have not been
observed feeding in the proposed area. The Bite covers an area of
100 acres (3,630 x 1,200 feet) plus another 53 acres of right-of-way
for access to perimeter levees and pipeline influent and effluent
routes. A final levee height for this disposal site after 50 years
use is expected to be about 12 feet. The site was chosen to be as
near the GIWW as possible to minimize pumping distance and
environmental impacts using aerial photographs as a guide. The site
avoids the salt flats next to the GIWW (except for the pipeline
corridors), all ponds that show up on the photograph, and will
remove only a few small live ocak thickets in the area. The major
benefit of the new disposal seite is the elimination of the long,
narrow DA 120 which has a history of levee failure. The disposal
gite is too narrow for efficient levee maintenance and dredging
needs and, as a consequence, material has spilled into Shoalwater
Bay covering valuable emergent marsh and seagrass beds used by
whooping cranes. DA 121 is expected to reach its capacity by the
time the 50-year disposal plan is implemented and will not be part
of the new disposal plan.

Whooping cranes are very cautious about approaching high
obstructions because of the potential for predators hiding nearby.
Therefore, in order to enhance the marshes and aquatic habitat near
DA 120 and 121 for whooping crane use and to prevent erosion of
levees and their contents which could adversely affect these
habitats, the sites will be modified by pushing the levees into the
interior of the disposal sites. Upland vegetation will quickly
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invade the sites to help prevent ercsion and provide a diversity of
habitat for wildlife in the area.

About 77% of the previously lost whooping crane feeding habitat will
be replaced with newly created marsh in the beneficial use sites and
an inefficient upland disposal site (DA 120) will be replaced,
preventing the possibility of future levee failure and burial of
valuable crane feeding habitat in Shoalwater Bay. Also, the
remaining upland leveed disposal sites will have at least 2 feet of
levee freeboard above water ponding levels and more frequent levee
inspections to prevent overtopping and levee failure to protect
surrounding crane feeding habitat. Maintenance material destined
for DA 121, which will soon reach its capacity, will be placed in
beneficial use Site A and open—-bay DA 122. Although the new upland
disposal site will remove some potential upland feeding area that
could be used by whooping cranes (small live oak thickets), its
major benefit is the elimination of any future levee failures on DA
120 which could destroy much more valuable marsh and seagrass
feeding habitat. Several studies and site redesigns will alleviate
concerne of State and Federal resource agencies about the disposal
and beneficial uses plan and an ICT will be formed to follow the
progress of the beneficial use sites and make recommendations to
correct any deficiencies that may occur. The NMFS will monitor the
sites to determine their success in becoming functionally equivalent
to natural marshes and make recommendations to correct any problems
that may be found.

[Citations and references deleted]

WHOOPING CRANE

Habitat Requirements, Distribution and Population, Reasons for Decline, and
Vulnerability to Extinction - The discussions of these subjects are incorporated
by reference to pages 20 through 27 of the May 25, 1993 biological opinion.

Project Impacts

The propesed bank erocsion protection plan is expected to reduce GIWW-related
erosion to a negligible level. In fact, according to the Draft Feasibility
Study, the plan would prevent the loss of approximately 1139 acres of critical
habitat during the period of 1996 through 2051. Since the construction proposed
would take place while the whooping cranes are absent, the erosion control
gtructures’' installation would not disturb these birds. Observations of whooping
cranes feeding in areas already armored against erosion have shown them to be
indifferent to the presence of the shoreline protection, and some birds still
feed in ponds which would have been destroyed by now if that protection had not
been afforded. Installation of the remaining concrete mattress structures would
call for the removal or displacement of 9 to 10 acres of salt marsh and/or
submerged aquatic vegetation, but some of this loss would be offset as marsh
pPlants grow in between the mattress blocks, and the same acreage would have been
lost in as little as 2-3 years had it not been installed. Minor adjustments in
the location and type of erosion control structure will be made where feasible
to reduce or even offset these losses with additional vegetatien.

The DEIS paints a very different picture of the situation if the erosion control
plan is not carried out:

Although approximately 16,000 feet of the most critically eroded
shoreline will be protected by late 1994, if no action is taken at

)
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the end of the feasibility study to protect the critical habitat
from further erosion, maintenance operations will cease and erosion
from continued navigation use and natural causes up to about 2003
will occur at about 2 acres per year. After 2003 and up to the end
of the study period of analysis (2051), it is estimated that natural
erosion (navigation—induced erosion will have ceased) will occur at
about (or somewhat less than) one acre per year. The direct loss of
marsh due to erosion is estimated at about 64 acres for the period
1996-2051. However, there is an indirect loss of habitat when
erosion exposes marsh ponds and lakes. This allows waves and
currents to enter and scour the soft bottom and deepen the pond
until it is not useable by feeding cranes. This loss is estimated
to be about 1,075 acres over the period of analysis, most of which
will occur in McMullen Lake and Sundown Bay. This loss may not
jeopardize the survival of the whooping crane as a species, but it
will 1limit the ability of the population which has already
established territories along the GIWW to survive, particularly
during periods of low food availability. During these times of
stress, the cranes need larger areas to forage in order to survive.
[Reference deleted.] )

The Service points out if enough critical habitat is lost, it may jeopardize the
species. A similar, though less immediate, picture can be predicted if the
erosion control structures are completed as planned, but not maintained. Little
by little, erosion would begin again to destroy the marshes and ponds of the
critical habitat, and through that loss, eventually threaten the continued
existence of the whooping cranes.

As regards the plans to control oil spills in the critical habitat, there are
actually three mechanisms proposed. The first of these is the GIWW's alignment.
The Draft Feasibility Report concludes that of the alternative routes assessed
through the habitat, the current alignment had navigational safety advantages,
as well as a nearly land-locked configuration, which would tend to minimize the
frequency of spills and aid in their confinement. The second mechanism is
intrinsic to the proposed shoreline erosion control structures, which would
almost double as booms, limiting the spread of spills. The third mechanism is
the actual installation of anchor piling at gaps in the erosion controls and the
provision for booms to be stored at the Aransas National Wildlife Refuge to
facilitate their rapid deployment. Installation of the timber piling would take
place when the whooping cranes were not present, and would not present a
significant deterrent to their use of the critical habitat when present. Failure
to provide and maintain the anchors and booms as proposed would significantly
delay spill control efforts, allowing spilled material to penetrate deeply into
marshes, ponds, and tidal flats where cleanup would be difficult, if not
impossible to accomplish, without lasting adverse impact to the critical habitat.

The impacts of the proposed 50-year disposal plan are designed to be beneficial,
making it difficult to find potential adverese effects. One of the latter might
be the construction of a new upland disposal site which would remove some small
live ocak thickets that might have provided foraging areas for the whooping crane.
However, this disposal site has not historically been used by the cranes, and it
would lie outside the critical habitat. Use of this site would also allow
abandonment of an existing disposal site with inadeguate capacity and a history
of levee failure. This and another site soon to reach full capacity would be
altered by pushing their old bayshore levees down intoc the center of the sites,
making the adjacent shorelines less intimidating to feeding cranes. Future levee
failures would be avoided by increasing freeboards and inspecting the levees
failures more fregquently, thus protecting the critical habitat, and the District
would coordinate with the Service and other resource agencies in the formation
of an Interagency Coordination Team (ICT} to address similar levee problems
should they recur. The ICT would also evaluate the mnethods used for
constructing, planting and monitoring the 1600 acres of marsh that would be
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produced by the 50-year plan. The Naticnal Marine Fisheries Service will play
a wvital role in monitoring the success of the marshes, and has already
established a baseline for comparing the productivity of unvegetated bay bottoms
which would be the sites of the proposed beneficial uses disposal areas.
Finally, some of the dredged material is to be placed to add to the beneficial
effects of the erosion control structures.

The locations of the disposal areas are as yet not precisely settled, and years
of planning and last-minute changes will make it impossible to predict how large
each will be and which designs will be incorporated. ©One issue yet to Dbe
addressed is how to meet the suspended sediment standard for the effluents from
the relatively small beneficial uses disposal area cell sites. Another is
whether discharging these effluents into the bays, rather than back intc the
GIWW, would have a significant effect on the water guality of each bay. These
are igsues potentially affecting the critical habitat which cannot be addressed
easily at this time, but it is expected that the ICT will consider them and offer
solutions. It is anticipated that as the solutions are proposed, they will be
subject to further consultation, at least informally.

Conclusions

The proposed actions are generally beneficial to the critical habitat and the
whooping crane. As far as the Service is concerned, the District would uphold
the intent of Section 7 of the ESA by constructing and maintaining the proposed
or gimilar shoreline erosion and spill control structures.

Avoidance of future levee failures, tailoring the exact size and locations of the
beneficial uses sites, and the gquality of the sites' return flows are all issues
still under review by the agencies. Further consultation must address these
issues when their solutions are proposed.

OTHER SPECIES

The DEIS assessed, in addition to the whooping crane, 42 other species on the
Federal endangered, threatened, or candidate lists and found that they would
either be benefited by the creation of marsh, have their habitat protected,
and/or be unaffected by the proposed actions. The Service concurs with this
biological assessment; hence, further consultation is not necessary for these
other species unless the plans or information assessed change.

Incidental Take

Section 9 of the Act, as amended, prohibits any taking (harass, harm, pursue,
hunt, shoot, wound, kill, trap, capture or collect, or attempt to engage in any
such conduct) of listed species without special exemption. Under the terms of
Section 7 (b)(4) and Section 7 (0)(2), taking that is incidental to and not
intended as part of the agency action is not considered taking within the bounds
of the Act, provided that such taking is in compliance with the incidental take
statement. Furthermore, "Harm", in the definition of "take" in the Act means an
act which actually kills or injures wildlife. Such an act may include
significant habitat modification or degradation where it actually kills or
injures wildlife by significantly impairing essential behavioral patterns,
including breeding, feeding, or sheltering.

The unavoidable loss of 9 to 10 acres of marsh within the critical habitat during
installation of the erosion control structures is considered too small to have
a detectable effect on the whooping crane or its recovery. Most other activities
within the critical habitat, provided they take place in the manner planned,
should either avoid impacting areas currently used by the whooping cranes, or

O
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create more useable habitat for them. Therefore, no incidental take of
individual whooping cranes is anticipated.

Conservation Recommendations

Section 7 (a){l) of the Endangered Species Act directs Federal agencies to
utilize their authorities to further the purposes of the Act by carrying out
conservation programs for the benefit of endangered and threatened species. The
term "conservation recommendations™ has been defined as suggestions of the
Service regarding discretionary measures to minimize or avoid adverse effects of
a proposed action on listed species or critical habitat or regarding the
development of informaticon.

The Service made two conservation recommendations in its May 25, 1993 biclogical
opinion. The first of these, to seek to apply the beneficial uses of dredged
material techniques to erosion control and the restoration of marsh in the
Aransas reach, has been followed and would be implemented as a part of the
present maintenance program. The second, regarding reduction of navigation
hazards and additional spill control features, has not received as much response,
and should remain on the record as worthy of further consideration.

In order for the Service to be kept informed of actions that either minimize or
avoid adverse effects or benefit listed species or their habitat, the Service is
requesting notification of the implementation of any conservation
recommendations.

Conclusion

This concludes formal consultation on the indirect effects of erosion and spills
associated with the existence of the GIWW, the effects of plans to control these
impacts, and on the effects of a 50-year maintenance plan. As required by 50 CFR
402.16, reinitiation of formal consultation is required if: (1) new information
reveals effects of the agency action that may impact listed species or critical
habitat in a manner or to an extent not considered in this biclogical opinion;
(2) the agency action is subsequently modified in a manner that causes an effect
to the listed species or critical habitat that was not considered in this
biclogical opinicon; {3) a new species is listed or critical habitat designated
that may be affected by the action; or (4) the anticipated incidental take amount
or extent is exceeded.

The Service appreciates the cooperation the Corps provided in this consultation.
If you have any guestion about this biological opinion, please contact me at
{512) 994-9005.

Sincerely,

j@d A. Nudi

Floyd A. Nudi
Acting Field Supervisor
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cc:
Director, U.S. Fish & Wildlife Service, Washington, D.C.

Regiconal Director, U.S. Fish & Wildlife Service, Albugquerque, NM
Division Engineer, Southwest Division, 1114 Commerce, Dallas, TX
Executive Directory, Texas Parks & Wildlife Department, Austin, TX
Refuge Manager, Aransas National Wildlife Refuge, Austwell, TX

Regional Director, National Marine Fisheries Service, St. Petersburg, FL
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0CT 20 {995 F/SEO13.JEB
James M. Kieslich
Chief, Planning Division
Galveston District
U.S. Amy Corps of Engineers
P. 0. Box 1229
Galveston, TX 77553-1229

Dear Mr. Kieslich:

This responds to your request for consultation on measures to protect whooping crane critical
habitat in the Aransas National Wildlife Refuge, Texas. The project involves: 1) erosion control
along 84,000 feet of shoreline adjacent to the Guif Intracoastal Waterway using concrete
mattress; 2) placing 10 sections of geotextile tubes filled with dredged material and/or grout to
protect the open stretch of Sundown Bay; 3) placement of pilings for attaching spill containment
booms; and 4) a 50-year disposal plan which will create additional wetland areas. A biological
assessment (BA), in the form of the Environmental Impact Statement, was submitted pursuant to
Section 7 of the Endangered Species Act of 1993 (ESA).

We have reviewed the BA and concur with your determination that populations of threatened or
endangered species under our purview would not be adversely affected by the proposed action.
Because of the creation of seagrass habitat, Kemp’s ridley, green, and loggerhead turtles are
likely to benefit from this project.

This concludes consultation responsibilities under Section 7 of the ESA. However, consultation
should be reinitiated if new information reveals impacts of the identified activity that may affect
listed species or their critical habitat, a new species is listed, the identified activity is
subsequently modified, or critical habitat is determined that may be affected by the proposed
activity. Please be reminded that this project should also be coordinated with our Habitat
Conservation Division. You may contact Donald Moore at the Galveston Field Branch, 4700
Avenue U, Galveston, TX 77551-5997 or call (409) 766-3699.

If you have any questions please contact Jeffrey Brown, Fishery Biologist, at (813) 570-5312.

cc. F/PR8
F/SEO2

@ Printed on Recycled Paper




APPENDIX B - SECTION 3

SECTION 404 (b) (1) EVALUATION



GULF INTRACOASTAL WATERWAY
ARANSAS NATIONAL WILDLIFE REFUGE
(SECTION 216 STUDY)

SECTION 404 (b} (1) EVALUATION

I. Project Description

a. Location. The Aransas National Wildlife Refuge (NWR) reach of the GIWW is located
in Aransas and Calhoun Counties between Aransas and Matagorda Bays about 40 miles
northeast of Corpus Christi. The Aransas NWR study area encompasses a 42-mile section
of the GIWW between channel mile 478.5 and 521.1 measured from the Harvey Locks,
Louisiana.

b. General Description.

(1) Bank Protection Plan - Structures for a bank protection and spill containment plan
will be located between Aransas and Shoalwater Bays along the GIWW. The bank
protection plan consists of a geotextile filter fabric placed on the smoothed banks of the
existing marsh with 17 to 19-foot lengths of articulated concrete mattress on top. Slopes
will be 1 vertical (V) on 3 horizontal (H) with the bottom of the mattress at an elevation of
about 2.0 feet below Mean Low Tide (MLT). The top at the existing marsh is at an
elevation of about 2.5 feet above MLT. The concrete mattress will be anchored at the top
and exposed sides at the ends of protection by cable and flexible anchors. The top and
toe of the mattress will be buried with the excavated material. A barrier consisting of up
to 1000-foot sections of grout tubes with 100-foot openings between sections will be used
to protect Sundown Bay from wave scour. The grout tube sections will be placed along the
edge of the GIWW and will be barely emergent at Mean Low Tide (MLT) to mimic oyster
reefs.

(2) Spili Containment Plan - The spill containment plan consists of piles placed on
each side of marsh/pond openings and passes leading to the bays. For wider areas, such
as Dunham Bay and Welder Flats, the piles for attaching the booms will be placed 300 feet
apart paralleling, but away from the edge of the GIWW. Spill containment booms will be
stored at the Aransas NWR headquarters for safety and ease of maintenance until needed.

(3) Beneficial Use Sites - A 50-year disposal plan is not part of the recommended plan
to protect critical habitat for the endangered whooping crane. However, long-term plans
for disposal of dredged maintenance material is considered a necessary part of the overall
solution to the loss of critical habitat. The 50-year disposal plan will be constructed under
O&M authority and consists of, among other things, beneficial uses of dredged material
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that will create additional marsh habitat for the whooping cranes to feed in. The 11
beneficial use sites vary in size from approximately 10 to 407 acres and, except for the
smaller sites (generally less than 40 acres), will be composed of smaller cells that will be
filled with dredged maintenance material over a period of about 50 years. The cell levees
consist of geotextile tubes, except along the inside margin nearest the shoreline which will
be an earthfill levee. The outside beneficial use site perimeter in the bays will consist of
geotubes filled with sand or similar material and breakwater riprap at the most erosive sites
to protect the sites from wave erosion. The smaller beneficial use sites will be used to fill
in some deeper areas of scoured lakes to restore their usefulness as crane-feeding habitat
and to narrow the openings in some marsh ponds that have been eroding wider. Disposal
Areas 127, 129, 130A, 130B, and 131 still have capacity and will be used on aiternating
dredging cycles with the beneficial use sites. Disposal Areas 120A, 120, and 121 will not
be used since they will have reached their capacity by the time the 50-year disposal plan
is implemented. A new disposal site will be created inland from Fuighum's Fish Camp
northeast of the critical habitat. It is about 3,000 feet inland from the centerline of the
GIww.

c. Authority and Purpose. This study is being conducted under authority of Section 216
of the 1970 River and Harbor and Flood Control Act (Public Law 91-611).

d. General Description of Dredged or Fill Material.

(1) General Characteristics of Material.

(a) Bank Protection Plan - Fill material will consist of new-work material (generally
stiff clay) that will be removed and stored nearby during bank shaping for the concrete
mattress. After the mattress is laid on the prepared bank, the top and toe of the mattress
will be buried by placing the previously removed fill material on the ends at the top and toe.
The grout tubes consist of 9-foot long geotextile tubes filled with a grout mixture consisting
of 15% concrete aggregate and 85% sand.

(b} Spili Containment Plan - Piles approximately 30-feet long will be driven into the
mud at preselected locations to serve as attachment points for oil spill booms. The top of
the pile will be between 1.5 and 3.0 feet above MLT.

(¢) Beneficial Use Sites - These sites have a combination of earthen, geotextile
tube, and breakwater levees. The inside levee nearest the shoreline (about 300 feet away
from and paralleling the shore) will consist of sand-clay matenal removed from the interior
of the beneficial use site with a back-hoe or similar device. The levee will have a 10-foot
crown, 1V:3H side slopes, and will be designed to provide a minimum of 1-foot of
freeboard. The 500-foot long geotextile tubes will be filled with coarse-grained material
(sand). The breakwater around parts of some of the beneficial use sites will consist of
riprap (5-80 Ib. stones) with a 6-foot crown, 1.5V:1H side slopes, with a top elevation of
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about 3.6 feet above MLT. The upland disposal sites have earthen levees with a 10-foot
crown and 1V:3H side slopes. Material for the levees will be taken from the interior of the
sites. Dredged maintenance material from the GIWW will be placed into the upland
disposal sites and beneficial use sites.

(2) Quantity of Material - Required materials include:

(a) Bank Protection Plan - 1,239,700 square feet (sf) of cellular concrete mattress
and 153,600 square yards (sy) of filter fabric are required. Grout tube revetments require
29,140 sy of filter fabric, 20,175 cubic yards (cy) of grout, and 8,965 geotextile tubes.

(b) Piles - 772 piles will be used.

(c) Beneficial Use Sites - These sites will be constructed over a 50-year period and
the larger sites will be subdivided into cells sized to be filied during one dredging cycle.
Quantities of materials and fill used in these sites will consist of 29,118 feet of cast levees
requiring 233,000 cy of fill; 787,000 sy of filter fabric under the geotextile tubes and
breakwater with about 122,000 cy of fill to bury the edges of the cloth; approximately
154,000 feet of 500-foot long geotextile tubes of various sizes and configurations (1-3
tubes in a cross-section) for a total of 570 tubes requiring about 858,000 cy of fill; 1,100
feet of 9-foot long grout tubes for a total of 122 tubes; and 30,800 feet of breakwater
requiring about 39,000 tons of 5-80 Ib. rock. Approximately 20,873,000 cy of dredged
maintenance material will be used to fill these sites over the 50-year period. The levees
on the upland disposal sites will be raised as needed and will require varying amounts of
earth fill.

(3) Source of Material - Fill material for the geotextile tubes and the earthen levees
will come from suitable sources inside the beneficial use sites or a nearby area if suitable
materials cannot be found inside the sites. Aggregate for the grout will come from
commercial sources near Columbus, Texas. Geotextile tubes and filter fabric are available
from commercial sources in Houston, Texas. Rock for the breakwater will come from
quarries in central Texas.

e. Description of the Proposed Discharge - Construction Sites.

(1) Location - Figure 1 shows the proposed sites for bank protection, spill
containment, and beneficial use sites.

(2) Size - The bank armoring will consist of laying about 62,000 feet of 17 to 19-foot
wide concrete mattress which will cover about 35 acres of marsh bank. The beneficial use
sites will cover a total of about 1,614 acres of shallow, nonvegetated bay bottom. The
upland disposal sites, including the new site, cover about 600 acres.



(3) Type of Site and Habitat - Habitat affected by the bank protection plan includes
marsh edge, mud/shell bank, and shallow nonvegetated water adjacent to the GIWW. The
spill containment booms will be driven into the mud next to inlets, sloughs, and in shallow,
nonvegetated water next to the GIWW. The beneficial use sites will be located in shallow,
nonvegetated bay bottom or inlets to ponds/lakes. These sites will be confined with low
levees. The presently-designated upland sites are built on old unconfined disposal
mounds built up over the years, and the new site is on coastal prairie.

(4) Timing and Duration of Discharge - Construction of the bank protection and spill
containment plans will occur during the summers of 1998-2000. The beneficial use sites
and the new upland disposal site will be constructed during the maintenance dredging
cycles over a 50-year period. Dredging is limited to the 6-month period when whooping
cranes are absent from the Aransas NWR.

f. Description of Disposal Method.

The bank protection plan will use barges to haul equipment and material to the sites.
Back-hoes or similar devices will shape the bank and the concrete mattress will be placed
on the bank with a crane. A pile-driver will be used to drive the piles into position.
Construction equipment and materials will be barged to the beneficial use sites where
back-hoes, draglines, bulldozers, pumps, and hydraulic dredges will be used to build the
breakwaters, levees, and fill the grout and geotextile tubes. Maintenance material will be
pumped to the celis in the sites by hydraulic pipeline dredge during a dredging cycle and
marsh vegetation planted after the sediments have compacted. Levees at the upland sites
will be raised or built using draglines and bulldozers. Maintenance matenal will be pumped
inside with a hydraulic pipeline dredge.

fl. Factual Deteminations

a. Physical Substrate Determinations.

(1) Substrate Elevation and Stope - The concrete mattress for the bank protection plan
will be placed at heights between about 2.0 feet below MLT and 3.5 feet above MLT and
will have a slope of about 1V:3H. The grout tubes across Sundown Bay are desighed to
be barely emergent at MLT. The 30-foot piles in the spill containment plan will be driven
into the mud until the top is at a height of about 1.5 to 3 feet above MLT. Some beneficial
use sites will have earthen levees with 10-foot crowns, 1V:3H side slopes, and have a
height of about 7 feet above MLT. The geotextile tubes are designed to provide about 1
foot of freeboard, except for the outer perimeter tubes which will have a height of at least
3.6 feet above MLT. The stone breakwater will have a height of 3.6 feet above MLT. The
earth levees for the upland disposal sites will have a 10-foot crown and 1V:3H side slopes.
The final estimated levee heights at the end of the 50-year disposal period range from 17
to 36 feet.
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(2) Sediment Type - The concrete mattress in the bank protection plan will be placed
on a layer of filter fabric which is on top of the shaped bank. The stiff mud removed during
bank shaping will be placed over the top and toe ends of the mattress and fiiter fabric to
help anchor them. Grout tubes across Sundown Bay will be placed on a layer of filter
fabric which is on top of the soft bay sediments. Piles for the spill containment plan will be
driven into the native mud substrate in preselected locations. Earthen levees in the
beneficial use sites will be constructed with stiff clay from inside the sites. The geotextile
tubes will be filled with coarse sediments from within the sites or from a nearby area if none
can be found inside the site. Stone for the breakwater range in size from 5 to 80 Ibs.

(3) Dredged/Fill Material Movement - Material excavated during bank shaping for the
bank protection pian will be stored nearby and returned to the site to bury the top and toe
ends of the mattress and filter fabric. Grout tubes will be placed directly on top of the filter
fabric and sediments along Sundown Bay. Some of the softer muds will be gradually
moved aside as the heavy grout tubes settle. The earthen levees at the beneficial use
sites are expected to erode slightly until vegetation covers and protects them. They are
not expected to experience wave erosion since they are located on the back (protected)
side of the sites near land. The geotextile tubes and rock breakwater are not expected to
move laterally once in place. Some softer mud under these barriers may be displaced as
the tubes and rock settle. Most of the dredged maintenance material pumped into the ceils
will be held in place by the levees. Design modifications will be evaiuated before
construction to minimize sediment escape in the effluent. The upland disposal sites have
a firm base and the levees and contained sediments are not expected to move.

(4) Physical Effects on Benthos - Those nonmobile organisms occurring in the
sediments at the bank protection and beneficial use sites will be buried or removed during
construction (bank shaping and mattress placement) and disposal operations. The
concrete mattress is designed with voids to ailow some recolonization after construction.
The beneficial use sites are designed to create new marsh with interconnecting channels
and ponds which will create more diverse habitat for recolonization than existed before the
sites were constructed. There are no effects expected on benthos due to disposal in the
upland sites.

(6) Other Effects - None known.

(6) Actions Taken to Minimize Impacts - Each of the plans were fully coordinated with
State and Federal resource agencies. Their recommendations were fully considered
during redesign of the plans to minimize adverse impacts. An Interagency Coordination
Team made up of members from appropriate State and Federal resource agencies will
oversee design, construction, and moritoring efforts for the beneficial use sites to ensure
functional marshes are created.



b. Water Circulation, Fluctuation, and Salinity Determinations.

(1) Water - The bank protection plan, beneficial use sites, and upland disposal areas
are expected to have only short-term impacts on water quality in the area.

(a) Salinity - Salinity will not be altered.
(b) Water Chemistry - No impacts are expected.

(¢) Clarity - There will be some temporary increase in local turbidity during
construction and disposal operations. Water clarity is expected to return to normal
background levels shortly after operations are completed.

(d) Color - Water immediately surrounding the construction sites will become
discolored temporarily due to disturbance of the sediment.

(e) Odor - There may be a short period when foul odors are emitted by the dredged
material contained in the beneficial use sites and upland disposal areas. This is caused
by decomposition of organic materials exposed in the freshly-deposited sediments. There
is no human habitation close to this area that may be affected by the odors.

() Taste - No detectable impacts. This is a marine environment.

(g) Dissolved Gas Levels - Dissolved oxygen may be lowered temporarily inside the
beneficial use sites as freshly exposed organic material decomposes.

{h) Nutrients - Nutrient ievels may be temporarily elevated near the beneficiai use
sites as sediments release their organic compounds.

(i) Eutrophication - Nutrients are not expected to reach levels high enough for
periods long enough to lead to eutrophication of the surrounding waters.

(j) Others as Appropriate - None known.

(2) Current Patterns and Circulation - The District will evaluate the impacts of two
large disposal sites (A and B) on circulation in the lower part of San Antonio Bay at the
request of the resource agencies. Circuiation affects in Sundown Bay caused by the grout
tube protection plan will also be evaluated. The other beneficial use sites, upland disposal
sites, and bank protection plan are not expected to adversely affect currents or circulation
patterns.

(a) Current Patterns and Flow - The effects of two beneficial use sites and the grout
tubes at Sundown Bay will be evaluated and redesigned, if necessary.
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(b} Velocity - No adverse impacts expected.
(c) Stratification - None expected. This is a shallow-water environment.

(d) Hydrologic Regime - No adverse impacts expected. The 300-foot band of water
between most of the beneficial use sites and the shoreline will be protected from wave
action, allowing seagrass to invade the area.

(3) Normal Water Level Fluctuations - No adverse impacts expected.
(4) Salinity Gradients - No changes expected.

(5) Actions That Will Be Taken to Minimize Impacts - The effects of two beneficial use
sites and the grout tube protection for Sundown Bay will be evaluated. The plans will be
redesigned, if necessary, to minimize any adverse impacts.

e. Suspended Particulate/Turbidity Determination.

(1) Expected Changes in Suspended Particulates and Turbidity Levels in Vicinity of
Disposal Site - An increase in suspended particulates and turbidity levels is expected
during construction and disposal operations. These are temporary and localized events.
Construction of the beneficial use sites will be re-evaluated and coordinated with the
resource agencies to further minimize any escape of suspended particulates.

(2) Effects on Chemical and Physical Properties of the Water Column.

(a) Light Penetration - Turbidity levels will be temporarily increased near the
construction and disposal sites. However, water clarity will benefit in the areas behind the
beneficial use sites where luxuriant seagrass beds are expected to grow due to the calm
conditions. This has ailready been demonstrated in the area where Mitchell Energy
constructed two similar beneficial use sites as mitigation for their operations.

(b) Dissolved Oxygen - Dissolved oxygen is not expected to be adversely impacted,
except temporarily inside the beneficial use sites during disposal operations.

(c) Toxic Metals and Organics - None have been identified at any of the
construction sites or in the GIWW during dredging operations, except for some aberrant
high oil and grease values in 1984-1985. These high values have not been found since
that time.

(d) Pathogens - None expected or found.



(e) Aesthetics - The bank protection and beneficial use sites have been designed
and coordinated with the resource agencies to minimize environmental impacts and
adverse aesthetic qualities. All facilities are designed to have the lowest profile possible
while protecting the critical habitat and newly created marsh from erosion.

(f) Others as Appropriate - None known.

(3) Effects on Biota - About 9-10 acres of marsh will be removed during construction
of the bank protection plan. However, this marsh would have been lost to erosion without
the bank protection plan. About 1,614 acres of new marsh will be created with the
beneficial use sites which will benefit approximately 95% of the estuarine species. These
species depend on sait marshes at sometime in their life cycle for protection, food, and as
a nursery site. Only the new upland disposal site will have a new impact since the others
already exist and will not be eniarged. About 100 acres of coastal prairie will be covered
by the new site and another 53 acres of praine and nonvegetated salt flats will be used as
right-of-way and for pipeline corridors. No other impacts are expected on photosynthesis,
suspension/filter feeders, and sight feeders, except for temporary impacts from disposai
operations which will temporarily increase the local turbidity levels.

(4) Actions Taken to Minimize Impacts - Construction and disposal will be closely
coordinated with the resource agencies to assure minimal impacts.

d. Contaminant Determinations - No increase in contaminant levels is expected during
construction and disposal operations. Sediment and elutriate samples from the channel
have indicated compliance with all EPA standards for heavy metals and organic
compounds where they exist.

e. Aquatic Ecosystem and Organism Determinations.

(1) Effects on Plankton - Construction and disposal operations are expected to have
only minor temporary, local impacts on plankton due to increased turbidity levels.

(2) Effects on Benthos - Construction and disposal operations of the bank protection
plan and beneficial use sites will bury some benthos, but marsh creation will ultimately
benefit a greater diversity of benthic species than before.

(3) Effects on Nekton - The same effects are expected on nekton as listed for benthos.
Marsh creation will ultimately provide greater benefits for estuarine species than existed
in the nonvegetated bay habitat.

(4) Effects on Aquatic Food Web - The estuarine food web will benefit from greater
productivity associated with creation of an additional 1,614 acres of marsh and protection
of existing marsh/pond habitat by bank protection.
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(5) Effects on Special Aquatic Sites - The project has been extensively coordinated
with the resource agencies to protect the wetlands (marsh/pond), mudftats, and shaliow
vegetated (seagrass) habitats inside the designated critical habitat for the endangered
whooping cranes. Other threatened and endangered species will benefit as well (see EIS).
There are no coral reefs or riffle and pool complexes in the project area. The EIS also
describes benefits to other wildlife in the area.

f. Proposed Disposal Site Determinations.

(1) Mixing Zone Determination - There is adequate area in the GIWW where upland
disposal sites and some beneficial use sites (one-time use only) discharge their effluent
and in the bays where most of the beneficial use sites will discharge effluent over the 50-
year disposal period to establish a mixing zone sufficient for diluting suspended
particulates and preventing concentrations of pollutants above EPA standards from
occurring.

(2) Determination of Compliance With Applicable Water Quality Standards - Sediment
and elutriate samples from the GIWW and bioassay tests indicate all values for heavy
metals and organic compounds are within EPA standards, except for 1984-1985. There
were some aberrant and temporary high-values for oil and grease at some sites in the
GIWW in those years. The high values have not been recorded since. The State of Texas
has issued a water quality certificate for current maintenance dredging in the project area,
indicating the District is meeting water quality standards.

(3) Potential Effects on Human Use Characteristic.

(a) Municipal and Private Water Supply - The project is in a remote, marine
environment where there are no freshwater supplies. The project will not impact any
municipal or private water supplies.

(b) Recreational and Commercial Fisheries - Recreational and commercial fishing
in the bays in the project area may increase as a result of the additional marsh created in
the beneficial use sites. The desirable sports and commercial species use marsh habitat
during development and depend on marsh productivity to enhance the marine food web.

(c) Water Related Recreation - The project will not affect recreation directly, but
may enhance sports fishing indirectly by increasing the population of desirable sports
species.

(d) Aesthetics - The project is designed to minimize any adverse impacts to the
environment and aesthetic qualities in the area in order to benefit an endangered species
and its critical habitat.



(e) Parks, National and Historic Monuments, National Seashores, Wilderness
Areas, Research Sites, and Similar Preserves - Only the Aransas NWR is located in the
project area. The project is designed specifically to protect wetland habitat in the Refuge
and create additional wetlands during a 50-year period with beneficial uses of dredged
maintenance material.

g. Detemination of Cumulative Effects on the Aquatic Ecosystem - The project
construction and disposal plans are designed to eliminate any adverse affects on the

aquatic ecosystem. The plans are expected to result in net benefits to the environment
without adding to negative cumulative impacts in the aquatic ecosystem.

h. Determination of Secondary Effects on the Aquatic Ecosystem - No significant
secondary effects on the aquatic ecosystem should occur as a result of the recommended

project.
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FINDINGS OF COMPLIANCE WITH
SECTION 404 (b) (1) GUIDELINES

FOR

GULF INTRACOASTAL WATERWAY
ARANSAS NATIONAL WILDLIFE REFUGE
(SECTION 216)

1. No significant adaptations of the Guidelines were made relative to the evaluation for this
project.

2. Four alternatives and two variations of two of the alternatives to the GIWW in the study
area were evaluated for this project (Section 2.0, EIS). All plans, including a No Action
plan, were considered to the same level of detail for evaluation in a two-step process to
arrive at a plan for recommendation for construction. The three alternative realignment
plans (Figure 9, EIS) were not selected because of significant environmental damages that
would occur (Table 1, EIS) and higher costs. Alternative 2 - Existing Alignment was the
recommended plan because it protected designated critical habitat, minimized
environmental damage, and was the least-costly alternative.

3. The recommended project will not violate any applicable State or Federal water quality
criteria or toxic effluent standards of Section 307 of the Clean Water Act. Dredging and
construction is limited to the six months of the year when whooping cranes (an endangered
species) are absent from the project area.

4. The recommended project will not adversely affect any State or Federally-listed
threatened or endangered species or their critical habitat or violate any protective
measures for any sanctuary. The project is specifically designed to protect critical habitat
designated under the Endangered Species Act for the whooping crane.

5. The recommended bank protection, and spill containment plans, as well as the ancillary
beneficial use plan, will not result in adverse effects on human health and welfare,
including municipal and private water supplies, recreation and commercial fishing,
plankton, fish, shellfish, wildlife, and special aquatic sites. The new marshes in the
beneficial use sites will provide additional habitat for various life stages of estuarine
species and other wildlife. There are no significant adverse impacts expected for the
estuarine ecosystem diversity, productivity and stability, and recreational, aesthetic, and
economic values.

6. Appropriate steps to minimize potential adverse impacts of beneficial use site effluent
on the estuarine system include close coordination with State and Federal resource
agencies during final design prior to construction to incorporate all valid suggestions.
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7. Based on the guidelines, the recommended construction of the bank protection, spill
containment, and beneficial use sites and upland disposal areas for a 50-year disposal

plan and subsequent disposal operations are specified as complying with requirements of
Section 404(b)}(1) guidelines.

@WMK‘@M 1o
ief, Planning and

Environmental Division
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CULTURAL RESOURCES COORDINATION



DEPARTMENT OF THE ARMY
GALVESTON DISTRICT. CORPS OF ENGINEERS
P.O. BOX 1229
GALVESTON, TEXAS 77853-1220

REPLY TO

ATTENTION OF: August 23, 1991

Environmental
Resources Branch

James E. Bruseth, Ph.D.

Deputy State Historic
Preservation Officer

Texas Historical Commission

P.O. Box 12276

Austin, Texas 78711

Dear Dr. Bruseth:

The Galveston District, Corps of Engineers is studying
erosion control alternatives along a segment of the Gulf Intra-
coastal Waterway (GIWW) in Calhoun and Aransas Counties, Texas.
Several alternatives have been proposed, with structural protec-
tion of the existing channel banks appearing to be the most
feasible. A cultural resource survey with a locational map and
brief project description is enclosed for your review. The
survey covers the existing channel banks of the GIWW and does not
include possible alternative alignments, disposal areas, or
underwater resources.

We request your review of this report and concurrence in our
finding that no cultural resource sites will be impacted by
possible erosion control measures constructed immediately adja-
cent to the existing GIWW channel in this project area. Please
direct any questions to Ms. Carolyn Good at 409/766-3038.

Sincerely,

William Fickel, Jr.
Chief, Planning Division

Enclosure
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TEXAS HISTORICAL COMMISSION
P.0. BOX 12276 AUSTIN, TEXAS 78711 (5121463-6100

September 10, 1991

Mr. George Rochen

Chief, Construction-Operations
Division

Department of the Army

Galveston District, Corps of Engineers

P.O. Box 1229

Galveston, TX 77553

Re: Gulf Intercoastal Waterway
erosion control alternatives in Calhoun/ Aransas Co.
(COE-VD, A4, A5, A6,D1d)

Dear Mr. Rochen:

We are in receipt of an archeological report concerning the above referenced undertaking. After
reviewing the report we conclude that, as described, the proposal should not affect sites on the
National Register of Historic Places, nor any site determined eligible for the National Register.
Please be advised that any artifacts collected during the cultural resources survey should be
curated at an adequate repository as defined in the Secretary of Interior's regulations entitled
"Curation of Federally-Owned and Administered Archeological Collections” (36CFR79).

The project may continue without further consultation with this office. However, it is possible
that buried archeological deposits may be present in the project area. If artifacts are encountered
during construction, work should cease in the immediate area; work can continue in the project
area where no archeological deposits are present. The Advisory Council on Historic
Preservation should be contacted in accordance with 36CFR800.11.b.2. Please also notify the
State Historic Preservation Officer (512/463-6096).

Sincprely,
J E. gmseth, Plgi g -
State Historic Preservation Officer
B

Gte State Cpency for Hirtane Sresrewation
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May 9, 1994

Environmental
Resources Branch

James E. Bruseth, Ph.D.

Deputy State Historic
Preservation Officer

Texas Historical Commission

P.O. Box 12276

Austin, Texas 78711

Dear Dr. Bruseth:

Reference is made to the Gulf Intracoastal Waterway (GIWW),
Aransas National Wildlife Refuge Project, Calhoun and Aransas
Counties, Texas. A shoreline cultural resource survey was -
previously coordinated with your office on August 23, 1991. At
this time we would like to coordinate a Scope of Work for Archi-
val Research with you. The primary emphasis of this work will be
the investigation of historic shipwrecks and navigational fea-
tures that may be affected by our project, as well as other
historic sites that may be present. The proposed archival
research will be conducted by Steven Hovyt of Espey, Huston and
Associates, Inc. We would appreciate your review of this Scope
of Work. Please direct any questions or comments to Ms. Carolyn
Murphy at 409/766-3038.

Sincerely,

James M. Kieslich
Chief, Planning Division

Enclosure



CLRTIS TUNNELL
EXECUTIVE DIRECTOR

TEXAS HISTORICAL COMMISSION

P.O. BOX 12276 AUSTIN. TEXAS 78711-2276 (TELEPHONE) 512-463-6096 {FAX) 512-463-6095 (RELAY TX} [-800-735-2980(TDD»

DEPARTMENT OF ANTIQUITIES PROTECTION

May 20, 1994

James M. Kieslich
Department of t he Arm
Galveston District, Corps of Engineers

P.O. Box 1229
Galveston, Texas 77553-1229 6\,{5’)
Re: GIWW Aransas National Wildlife Refuge
(CL, AS, E2, F11)
Dear Mr. Kieslich:
Thank you for sending for review the Scope of Work for the above referenced archival
research project. The concur with the work planned. We are glad to see this little known
stretch of the coast receive study.

We look forward to working with you n this project.

o Lt
y o
Jame$ FBruseth, Ph.D. J. Barto Arnold ITI

Histoc Preservation Officer State Marine Archeologist
JEB/JBA/ig

The State Agency for Historic Preservation
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Comparison of Estuarine Habitat Utilization by Nekton
at Aransas National Wildlife Refuge

Lawrence P. Rozas
Thomas J. Minello
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Shannon Whaley
John Boyd
Marie Pattillo
Mark Pattillo
Timothy Baumer

National Marine Fisheries Service

Southeast Fisheries Science Center
Galveston Laboratory

9 September 1994
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Introduction

Erosion along the shores of the Gulf Intracoastal Waterway (GIWW) at the southern boundary of
the Aransas National Wildlife Refuge (ANWR) is causing a net loss of the salt marsh in the vicinity
of the refuge (Ray and Wilber 1991, Hershberger et al. 1993). Salt marsh provides valuable
fishery habitat, supporting the young of many species (Zimmerman and Minello 1984, Rozas
1993). In addition, the animals inhabiting these marshes provide food for Whooping Cranes Grus
americana, which overwinter at ANWR. Primary foraging areas for the cranes are in the brackish
bays, marshes, and salt flats between the mainland and bamier islands in and around the refuge
(U.S. Fish and Wildlife Service 1993). In the fall when high tides flood tidal marshes, the birds
feed primarily on blue crabs Callinectes sapidus; in winter when water levels are low, cranes
forage in shallow subtidal areas where they prey on clams as well as blue crabs (Hunt and Slack
1989, U.S. Fish and Wildlife Service 1993).

Natural marsh formation through delta-building processes can offset marsh losses; however, this is
not occurring in the vicinity of the refuge. Natural marsh formation along the Gulf coast is
currently occurring at a significant rate only at the Aftchafalaya River delta in Louisiana. In the
vicinity of ANWR, as along most of the northwestern Guif, where wetland loss rates are high and
losses are not compensated by natural marsh formation, the use of dredged material to create
intertidal marshes is one of the few options available for offsetting wetland losses (Shreffler et al.
1992).

A proposed project 1o use dredged material produced from routine maintenance of the GTIWW to
creale intertidal marshes along the channel would increase the area of salt marsh habitat in the
vicinity of ANWR. In addition, placing dredged material islands away from the present shoreline
as planned will provide protected shallow areas behind created marshes and may increase the
coverage of submerged aquatic vegetation (SAV) in the area. However, use of dredged material to
create these habitats alongside the GIWW would result in an overall loss of shallow unvegetated
subtidal habitat. The impact of this tradeoff on fishery species and whooping crane prey is
unknown. Although previous studies have quantified benthic infaunal populations, nekton
assemblages of aquatic habitats in the area have not been quantitatively sampled (Harper 1976,
Espey, Huston & Associates, Inc. 1986a, b, Ray and Wilber 1991).

The objectives of our study were to (1) describe the nekton assemblages of shallow subtidal and
intertidal habitats of the Aransas National Wildlife Refuge, (2) compare nekton densities among
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three major habitats (unvegetated bottom, submerged grass bed, and salt marsh), and (3) predict
what the tradeoff will be in replacing shallow subtidal areas with salt marsh and possibly SAV.

Approach

Our approach was to document preferred habitats of nekton using the ANWR during the fall just
prior to the arrival of Whooping Cranes at the refuge and again in the spring after the cranes had
departed for their breeding grounds. Preferred habitats were identified by sampling all habitats
over a short period of time when they were all inundated, and therefore equally accessible to
aquatic organisms, and comparing densities of animals among habitats. The results on habitat
utilization can then be used to predict the impact of replacing marsh with subtidal habitat.

Methods

The study area was located in south Texas along the southeast border of ANWR and encompassed
all proposed dredged material disposal sites along the GIWW between Aransas Bay and San
Antonio Bay (Fig. 1). We sampled three major habitats (shallow unvegetated bottom, seagrass,
and salt marsh) at 12 different locations to determine animal use patterns (Fig. 1); the habitat types
sampled at each location are listed in Table 1. During each sampling period (September 20-23,
1993 and May 9-12, 1994), we collected a total of 100 macrofaunal samples from 20 sites; these
included six Spartina alterniflora marsh sites, seven seagrass sites dominated by a mixture of
Ruppia maritima and Halodule wrightii, and seven shallow unvegetated subtidal sites. Within each
site, we randomly selected replicate sample locations (five replicate samples/site) using a random
number generator and a grid placed over the potential sample areas. We collected samples during
the day when all habitats were inundated and available to aquatic organisms.

Macrofauna (fishes, crustaceans, and molluscs) were collected with a drop sampler using the
procedure described by Zimmerman et al. (1984). We employed a 1.14 m diameter cylinder that
was dropped from a boom on a boat and entrapped organisms within a 1.0 m2 area. Two persons
positioned the cylinder over the sample area by slowly pushing from the boat's stern. When
released from the boom, the cylinder fell rapidly onto the sample area. Disturbance to the sample
area prior to releasing the cylinder was minimized using this procedure. The distances from the
bow and stern of the boat to the edge of the sample area were 3.5 and 8.3 m, respectively.

After the cylinder enclosed a sample, we measured water temperature and dissolved oxygen in the
sampler with a YSI Model 51B meter. We determined salinity with an American Optical
temperature-compensated refractometer. Turbidity was ascertained in the laboratory from a water



sample collected in the cylinder. We estimated water depth at the sample site by averaging the
maximum and minimum depths measured within the sampler. At vegetated sites, we clipped plant
stems at ground level, counted them (dead and alive combined), and removed them from the
cylinder. Ateach seagrass site, we determined SAV biomass (above- and below-ground) from
three 5-cm diameter cores collected at random locations inside the drop sampler; vegetation was
washed, dried to a constant weight, and weighed to the nearest 0.1 g.

We captured natant macrofauna trapped in the drop sampler using dip nets and by pumping the
water out of the enclosure and through a 1-mm mesh net. When the sampler was completely
drained, any animals remaining on the bottom were removed by hand. Samples were preserved in
formalin with Rose Bengal stain and returned to the laboratory for processing. In the laboratory
the samples were sorted, and macrofauna were identified to species or lowest feasible taxon.
Crustaceans were measured to the nearest 1 mm in total length or carapace width, and fishes were
measured and assigned to 5 mm size categories.

Data Analyses

Fall 1993 and Spring 1994 data were analyzed scparately. We examined differences among
habitats by using 1-way ANOV As to test whether physical characteristics (mean dissolved oxygen,
salinity, water temperature, turbidity, and water depth) and densities of numerically dominant
fishes and decapod crustaceans were equal among all sampling sites. We then used a priori
contrasts to compare unvegetated bottom, seagrass, and salt marsh sites. Densities of fishes and
crustaceans were positively related to the standard deviation; therefore, we performed a log + 1
transformation of the original density values prior to analyses. Other variables were not
transformed. All tabular and graphical data presented in this report are untransformed means. All
analyses were conducted with SuperANOV A software (Abacus Concepts 1989) using a
significance level of 0.05.

Results

There were differences among habitats in most physical parameters that were measured (Tables 2-
4). Fall water temperatures were higher than those measured in the spring. Average water
termperatures in marsh and seagrass beds were significantly higher than in unvegetated subtidal
areas in both fall and spring; temperatures in marsh and seagrass beds were similar in fall, but
slightly higher in the grass beds than marsh in spring. Dissolved oxygen concentrations were
similar at SAYV sites during both sampling periods, but higher in spring in the other two habitats
(Table 2). Average concentrations were highest in seagrass beds and marsh in the fali and spring,
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respectively; average dissolved oxygen levels were greater in the vegetated habitats than
unvegetated areas during both sampling periods. Turbidity levels, which were higher in spring
than fall, were always lower at unvegetated than vegetated sites (Tables 2-4). In fall, average
turbidity was greatest at SAV sites, but in spring marsh sites had the highest values. Although we
collected all our samples in shallow water (<lm deep), the deepest water occurred over
unvegetated bottom, and marsh habitat contained the shallowest water. Water levels were
generally higher during the fall than spring sampling period (Table 2). Salinities were higher in
spring than fall (21.9-22.19, vs 14.5-14.89% ). Average salinities at marsh and SAYV sites were
similar duning both sampling periods, and in fall all three habitats had similar salinities. Although
salinities at unvegetated sites were lower than vegetated sites in the spring, the difference was less
than the accuracy of the instrument we used to measure this parameter (Tables 2 and 4). The
density of stems in the Spartina marsh was higher in fall than in spring, but SAV biomass was
greater in spring than fali (Table 2).

We collected a total of 25 species of fishes, 12 species of crustaceans, and 8 species of molluscs in
fall and 29 species of fishes, 13 species of crustaceans, and 12 species of molluscs in spring
(Tables 5 and 6). Macrofaunal densities (all taxa combined) were significantly higher in marshes
than the other two habitats, and densities in seagrass beds were greater than in unvegetated habitat
(Tables 5-8). Although marsh and seagrass beds had significantly higher densities of fishes than
unvegetated bottom, densities in marsh and seagrass habitats were not significantly different (Fig.
2 and 3, Tables 5-8). Significant differences in overall macrofaunal densities among habitats were
due mostly to crustaceans, which were much more numerous than fishes or molluscs in the study
area (Figs. 2-7, Tables 5-8).

In fall, naked goby Gobiosoma bosc, rainwater killifish Lucania parva, bay anchovy Anchoa
mitchilli, and spotted seatrout Cynoscion nebulosus numerically dominated the fish assemblages
and accounted for 79% of the fishes we collected (Table 5). The distribution of these species
(except bay anchovy) differed among habitats (Fig. 8). Naked goby, rainwater killifish, and
spotted seatrout were all significantly more abundant in marsh and seagrass beds than unvegetated
bottom (Tables 5 and 7). Naked goby and spotted seatrout densities in marsh and seagrass were
similar, but rainwater killifish were significantly more abundant in marsh (Tables 5 and 7).

In spring, naked goby and bay anchovy also numerically dominated the fishes, as did pinfish
Lagodon rhomboides and guif pipefish Syngnathus scovelli; these species accounted for 75% of
the fishes collected (Table 6). Pinfish, naked goby, and gulf pipefish were significantly more
abundant in marsh and SAV than unvegetated habitat; pinfish densities were greater in marsh than
SAV, but naked goby and gulf pipefish were similarly distributed between the two vegetated



habitats (Fig. 9, Tables 6 and 8). Bay anchovy were significantly more abundant in unvegetated
habitat than SAV and were absent from marsh habitat (Fig. 9, Tables 6 and 8).

Numerically dominant crustaceans in the fall included daggerblade grass shrimp Palaemonetes
pugio, blue crab, brown shrimp Penaeus aztecus, and white shrimp P. setiferus, which
represented 97% of the crustaceans in our samples (Table 5). Greatest densities of dominant
crustaceans {except white shrimp) occurred in marsh (Fig. 10), and abundances in seagrass were
significantly greater than on unvegetated bottom (Tables 5 and 7). Densities of white shrimp were
also lowest in unvegetated habitat, but densities in marsh and seagrass were not significantly
different (Fig. 10, Tables 5 and 7).

In spring, daggerblade grass shrimp, blue crab, brown shrimp, and brackish grass shrimp
Palaemonetes intermedius were numerically dominant, accounting for 98% of the crustacean catch
(Table 6). Densities of these species (except brown shrimp) were greatest in marsh, and greater in
SAYV than unvegetated habitat (Fig. 11, Tables 6 and 8). Brown shrimp densities were also greater
in marsh and SAV than unvegetated areas, but highest densities were found in SAV (Fig. 11,
Tables 6 and 8).

Our sampling method can quantitatively sample large epifaunal molluscs (e.g., marsh periwinkle
Littorina irrorata), but it is not designed to quantitatively sample benthic infauna and small
epifauna. Most molluscs were taken when the intake hose came into contact with the substrate as
we pumped the water out of the sampler. Therefore, densities reported here for most species are
much lower than what occurs naturally in the study area. However, these data do give an indication
of the relauve abundance of molluscs among habitats. We collected most molluscs on unvegetated
bottorn and in seagrass beds (Tables 5 and 6). Atlantic rangia Rangia cuneata accounted for >80%
of all molluscs taken in fall (Table 5), whereas brown rangia Ra}:gia flexuosa and minor jackknife
Enis minor represented >65% of molluscs collected in spring (Table 6). Atlantic rangia (in fall)
and minor jackknife (in spring) were most abundant in unvegetated bottom and they were absent in
marsh habitat (Tables 5-8). In the spring, the abundance of brown rangia in unvegetated and SAV
habitats was similar, but this species was significantly less abundant in marsh (Tables 6 and 8).

Discussion

The salt marsh and seagrass habitats of our study area supported much higher densities of fishes
and decapod crustaceans than nearby unvegetated subtidal areas (Table 9). Bay anchovy was the
only numerically dominant species that was collected in unvegetated areas at densities that were
similar to (fall) or greater than (spring) the vegetated habitats. Our results are supported by studies
conducted in other estuaries that also document less direct use of unvegetated subtidal habitat in
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comparison with salt marshes and submerged grass beds (Heck and Thoman 1984, Zimmerman
and Minello 1984, Lubbers et al. 1990, Thomas et al. 1990, Fredette et al. 1991).

Dissolved oxygen concentrations and water temperatures were significantly lower in unvegetated
than vegetated habitats, but it is unlikely that these differences could explain the low densities of
nekton on unvegetated bottom. Dissolved oxygen concentrations in the unvegetated habitat were
always adequate to sustain estuarine species, and it is unlikely that the lower water temperature we
observed in the deeper unvegetated habitat was biologically significant. Turbid water may alter
predator-prey relationships, affecting the value of estuarine habitats for some species (Cyrus and
Blaber 1987, Minello et al. 1987), and we did observe a statistically significant lower average
turbidity level in unvegetated habitats. The low turbidity levels observed in unvegetated habitat
may have contributed to the low densities of nekton we found there. However, the higher turbidity
observed in the shallow vegetated habitats may be a sampling artifact. Dropping the sampler into
shallow water may cause resuspension of bottom sediments and a rise in turbidity levels
throughout the water column. The sampler may have also resuspended bottom sediments in the
deeper unvegetated habitat; however, turbidity levels at the surface where the water sample was
taken may not have been affected as it was in shallow water.

In addition to the presence of vegetative structure, vegetated and unvegetated habitats differed
substantially in water depth. These factors combined may have been most important in influencing
nekton habitat selection because the risk of predation in deep, unvegetated areas is high (Baltz et al.
1993, Minello 1993, Ruiz et al. 1993). Unvegetated areas may have harbored large aquatic
predators that were constrained by the shallow water and structure of vegetated habitats. In a study
of a subestuary of Chesapeake Bay, Ruiz et al. (1993) found that known predators of small fishes
and decapods (e.g., large spot Leiostomus xanthurus, Atlantic croaker Micropogonias undulatus,
and blue crabs) were often most abundant in waters >70 cm deep, and the mortality rates of
tethered daggerblade grass shrimp, killifish, and small blue crabs significantly increased with
depth. Animals using marsh or seagrass beds are also afforded protection from predators by
hiding in the vegetation (Hecfc and Thoman 1981, Minello and Zimmerman 1983, Wilson et al.
1987, 1990, Rozas and Odum 1988, Minello et al. 1989).

Because our marsh samples were confined to low marsh adjacent to shallow subtidal areas, our
results should not be applied to high marsh or marsh remote from subtidal areas. Marsh elevation
and the proximity of a marsh to subtidal habitat may influence habitat selection within salt marshes
(Minello et al. 1991, Rozas 1993). Forexample, Rozas and Reed (1993) found that gulf killifish
and diamond killifish preferred high (Distichlis spicata) marsh over low S. alterniflora marsh, but
brown shrimp and white shrimp were most abundant in low §. alterniflora marsh. Minello et al.



1994 reported densities of daggerblade grass shrimp and brown shrimp 1.2 to 4.3 times higher on
low than high S. alrerniflora marsh, but found no effect of elevation on the abundance of white
shrimp. A difference in average water depth between fall and spring in our study area may have
caused the switch in habitat preference we observed for brown shrimp. In the fall, brown shrimp
were most abundant in salt marsh when the water depth in this habitat averaged 37 cm. However,
in the spring when the average flooding depth in marsh habitat was only 19 cm, brown shrimp
densities were greatest in SAV.

Habitat at the marsh-water interface (marsh edge habitat) has been shown to contain greater
densities of most nekton species, especially those of commercial value. Peterson and Tumer
(1994) found that although resident marsh species (mostly grass shrimp and killifishes) used
interior Spartina marsh, most nekton was concentrated in marsh within 3 m of the waters edge.
Because many fishery species prefer marsh edge, increasing this habitat in solid stands of Spartina
alterniflora marsh may enhance its habitat value and cause a substantial increase in its use by these
species. For example, constructing channels in a transplanted Spartina marsh increased densities
of brown shrimp and white shrimp near the channels by a factor of 4.6 to 13 (Minello et al. 1994} .
Adding channels also significantly raised the densities of polychaete worms and daggerblade grass
shrimp in the marsh edge. These animals are an important food of nekton predators such as small
fishes, blue crabs, and brown shrimp (Gleason and Wellington 1988, Minello et al. 1989, Thomas
1989, McTigue and Zimmerman 1991).

In summary, salt marsh and seagrass habitats supported significantly greater densities of most
species. Therefore, replacing some open bay bottom in the study area with marsh and seagrass
habitats should have a positive effect on most species that were dominant in our study. Even
though some open bay habitat will be lost by creating new marsh, the area replaced by marsh will
be small relative to the total area of open bay habitat in the vicinity, and species that use shallow
unvegetated bottom will likely find suitable habitat near constructed marshes. Therefore, if
marshes that are functionally equivalent to natural marshes can be constructed, the increased benefit
of enlarging the habitat area for fishery and forage species that use marsh systems should outweigh
the loss of open bay habitat. To enhance fishery habitat, we recommend expanding both salt
marsh and seagrass habitat in the study area. Low marsh edge habitat should be maximized by
creaung large areas of S. alternifiora marsh interspersed with a dense network of shallow channels
and interconnected ponds. Expansion of seagrass habitat should be promoted by leaving shallow
protected subtidal areas between existing disposal areas and the constructed marshes. Such areas,
as well as marsh ponds, will likely provide suitable conditions for the establishment of seagrasses.
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Table 1. Habitat types sampled at each location September 20-23, 1993 (F=fall) and
May 9-12, 1994 (S=spring). Numbers (1-12) refer to sample locations in the
study area shown in Figure 1.

LOCATION UNVEGETATED
NUMBER MARSH SEAGRASS BOTTOM

1 F.S

2 F.S

3 F,S F.S F,S

4 F.S F

5 S F,S

6 F.S F.S

7 F,S F.S

8 F,S F,S F.S

9 F.S
10 F.S F.S

11 | F,S F

12 )



Table 2. Environmental characteristics of habitats. Mean and (one standard error) are given for six parameters measured in September 1993
and May 1994. Vegetation was characterized for Spartina marsh as stem density (stems/square m) and for Seagrass beds as biomass, dry
weight {g/58.9 square cm). Sample number: marsh=30, seagrass=35, and unvegetated bottom=35 (except one missing value for dissolved
oxygen concentration during spring 1994 period).

Oxygen {ppm) Salinity {o/oo) Temperature (oC) Turbidity (FTU) Water Depth (cm) Vegetation
HABITAT MEAN  S.E. MEAN S.E. MEAN  S.E. MEAN S. E. MEAN = S.E. MEAN  S.E.
FALL 1993
Spartina marsh 7.0 (0.26) 14.5 (0.33) 31.3 (0.24) 37.6 (4.33) 37  (1.4) 117 (12)
Seagrass beds 8.1 (0.27) 14.6 (0.34) 31.1 (0.26) 51.6 (9.89) 48 {1.7) 0.33 (0.06)
Unvegetated bottom 5.8 (0.11) 14.8 (0.32) 29.4 (0.16) 16.4 (1.84) 78 (1.1) 0 {0)
SPRING 1994
Spartina marsh 8.7 (0.41) 22.1 (0.05) 27.3 (0.22) 76.1 (9.79) 19  (1.3) 83 (8)
Seagrass beds 8.1 (0.14) 22.1 (0.04) 27.7 (0.28) 63.9 (5.10) 30 (1.7) 0.48 (0.12)
Unvegetated bottom 6.6 (0.16) 21,9 (0.14) 26.4 (0.13) 51.3 (6.30) 66 (2.2) 0 (0)
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Table 3. Results of the ANOVA a priori Contrasts of differences in environmental parameters

among habitats for the September 1993 sampling period. M = marsh, SG = seagrass,

and UB = unvegetated bottom.

Parameter Contrast d.f. F p
Water Temperature Mvs SG 1,80 3.242 0.0756
Mvs UB 1,80 317.324 0.0001
SGvs UB 1,80 277.789 0.0001
Salinity Mvs SG 1,80 0.192 0.6627
Mvs UB 1,80 2.768 0.1001
SGvs UB 1,80 1.628 0.2057
Dissolved Oxygen Mvs SG 1,80 19.629 0.0001
Mvs UB 1,80 22.582 0.0001
SGvs UB 1,80 91.346 0.0001
Turbidity Mvs 8G 1,80 6.496 0.0127
Mvs UB 1,80 14.738 0.0002
SGvs UB 1,80 44.203 0.0001
Water Depth Mvs SG 1,80 50.038 0.0001
Mvs UB 1,80 689.195 0.0001
SGvs UB 1,80 411.874 0.0001



Table 4. Results of the ANOVA a priori Contrasts of differences in environmental parameters
among habitats for the May 1994 sampling period. M = marsh, SG = seagrass,
and UB = unvegetated bottom.

Parameter Contrast d.f. F P
Water Temperature Mvs SG 1,80 10.051 0.0022
Mvs UB 1,80 63.827 0.0001
SGvsUB 1,80 134.913 0.0001
Salinity Mvs SG 1,80 0.042 0.8384
Mvs UB 1,80 20.262 0.0001
SGvs UB 1,80 20.000 0.0001
Dissolved Oxygen Myvs SG 1,79 11.483 0.0011
Mvs UB 1,79 125.258 0.0001
SGvsUB 1,79 64.346 0.0001
Turbidity Mvs SG 1,80 3.413 0.0684
Mvs UB 1,80 14.160 0.0003
SGvs UB 1,80 3.975 0.0496
Water Depth Mvs SG 1,80 38.908 0.¢001
Mvs UB 1,80 746.436 0.0001
SGvsUB 1,80 481.550 0.0001



Table 5. Density of animals in habitats sampled September 20-23, 1993, Mean, number of animals/sample, and
(8. E.}, one standard error, are given for each habitat. Sample number: marsh=30, seagrass=35, and unvegetated
bottom=35. Total number of animals collected in all habitats combined is given for each taxa. Relative abundance
(RA) of species within major categories (fishes, crustaceans, and molluscs) for all habitats combined are given only
when equal o a least 1%.

Spartina Seagrass Unvegetaled

marsh bads bottom Total
SPECIES MEAN S.E.  MEAN S.E. MEAN S.E. Catch BA{%)
ASHES
Naked Goby Gobiosoma bosci 4.3 (0.80) 6.4 (1.25) 0.4 (0.21) 367 54.0
Rainwater Killifish Lucania parva 1.5 (0.55) 0.9 (0.44) 0.0 (0.00) 77 11.3
Bay Anchovy Anchoa mitchilli 0.3 (0.19) 0.5 (0.28) 0.8 (0.31) b5 8.1
Spotted Seatrout Cynoscion nebulosus 0.5 (0.13) 0.5 (0.12) 0.1 (0.05) 38 5.3
Unidentified Larval Fish 0.3 (0.10) 0.2 (0.10) 0.2 (0.10) 23 3.4
Sheepshead Minnow Cyprinodon variegatus 0.3 (0.22) 0.2 (0.14) 0.0 (0.00) 16 2.4
Gulf Killifish Fundulus grandis 0.5 (0.16) 0.0 (0.00) 0.0 (0.00) 15 2.2
Pinfish Lagodon rhomboides 0.2 (0.07) 0.3 (0.13) 0.0 (0.00) 15 2,2
Unknown fish species 0.2 (0.20) 0.1 (0.06) 0.1 (0.05) 11 1.6
Gulf Pipefish Syngnathus scovelli 0.2 (0.10) 0.1 (0.05) 0.0 (0.00) 10 1.5
Flagfin Mojarra Eucinostomus melanopterus 0.0 (0.03) 0.3 (0.26) 0.0 (0.00) 10 1.5
Blackcheek Tonguefish Symphurus plagiusa 0.0 (0.00) 0.2 (0.13) 0.0 (0.03) 7 1.0
Inland Silverside Menidia beryllina 0.0 (0.00) 0.2 (0.17) 0.0 (0.00) 6
Mojarra Eucinostomus spp. 0.0 (0.00) 0.1 (0.06) 0.1 (0.09) 6
Striped Mullet Mugil cephalus 0.1 {(0.05) 0.1 (0.04) 0.0 (0.03) 5
Darter goby Gobionellus boleosoma 0.0 (0.00) 0.1 (0.05) 0.0 (0.00) 4
Gulf Toadfish Opsanus beta 0.0 {0.03) 0.0 (0.00) 0.1 (0.06) 3
Lined Sole Achirus lineatus 0.0 (0.03) 0.0 (0.00) 0.0 (0.03) 2
Unidetified Goby 0.0 (0.03) 0.0 (0.03) 0.0 (0.00) 2
Red Drum Scianops ocellatus 0.0 (0.03) 0.0 (0.00) 0.0 (0.00) 1
Sailfin Molly Poecilia latipinna 0.0 (0.03) 0.0 (0.00) 0.0 (0.00) 1
Spotfin Mojarra Eucinostomus argenteus 0.0 (0.03) 0.0 (0.00) 0.0 (0.00) 1
Gulf Menhaden Brevoortia patronus 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Green Goby Microgobius thalassinus 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Speckled Worm eel Myrophis puctatus 0.0 (0.00) 0.0 (0.00) 0.0 (0.03) 1
Inshore Lizardfish Synodus foetens 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Chain Pipefish Syngnathus lousianae 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Gizzard Shad Dorosoma cepedianum 0.0 (0.00) 0.0 (0.03) 0.0 (00M 1
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Table 5. (Continued).

Spartina Seagrass Unvegetated

marsh beds bottom Total
SPECIES MEAN S.E. MEAN S.E. MEAN S.E. Catch RA(%)
Gafftopsail Catfish Bagre marinus 0.0 (0.00) 0.0 (0.00) 0.0 (0.03) 1
TOTAL FISHES 8.7 (0.99) 10.1 (1.46) 1.9 (0.50) 680
CRUSTACEANS
Daggerblade Grass Shrimp Palasmonetes pugio 106.0 (14.48) 4.4 (1.37) 0.0 (0.00) 3333 ¢€8.9
Blue Crab Callinectes sapidus 11,1 (0.93) 7.5 (1.42) 0.4 (0.22) 610 12.6
Brown Shrimp Penaeus aztecus 6.0 (0.94) 5.3 (1.49) 0.2 (0.08) 371 7.7
White Shrimp Penasus setiferus 5.8 (0.94) 5.1 (1.02) 0.0 (0.03) 355 7.3
Brackish Grass Shrimp Palaemonetes intermedius 1.9 (1.06) 0.5 (0.28) 0.0 (0.00) 74 1.5
Harris Mud Crab Rhithropanopeus harissi 0.5 {0.20) 0.6 (0.28) 0.1 (0.05) 39
Estuarine Ghost Shrimp Callianassa jamaicensis 0.0 (0.00) 0.1 (0.04) 0.8 (0.33) 29
Ghost Shrimp Callianassa spp. 0.0 (0.00) 0.0 (0.00) 0.2 (0.12) 7
Unknown Xanthidae 0.0 (0.33) 0.1 (0.07) 0.0 (0.03) 6
Estuarine longeye shrimp Oygrides limicola 0.0 (0.00) 0.1 (0.09) 0.0 (0.00) 4
Palaemonetes spp. 0.0 (0.00) 0.0 (0.03) 0,0 (0.03) q
Thinstripe Hermit Crab Clibanarius vittatus 0.1 {0.07) 0.0 (0.03) 0.0 (0.00) 3
Mud Crab Neopanope texana 0.1 (0.13) 0.0 (0.00) 0.0 (0.00) 2
Marsh Grass Shrimp Palaemonetes vulgaris 0.0 (0.03) 0.0 (0.00) 0.0 (0.00) 1
Carolinian Ghost Shrimp Callianassa major 0.0 (0.00) 0.0 (0.00) 0.0 (0.03) 1
Unknown Crustacean 0.0 (0.00) 0.0 (0.00) 0.0 (0.03) 1
TOTAL CRUSTACEANS 131.5 (15.20) 23.7 (3.79) 1.8 (0.42) 4840
MOLLUSCS
Atlantic Rangia Rangia cuneata 0.0 (0.00) 0.8 (0.25) 2.5 (1.14) 114 80.9
Brown Rangia Rangia flexucsa 0.0 (0.00) 0.1 (0.08) 0.1 (0,09) 10 7.1
Virgin Nerite Neritina virginea 0.2 (0.08) 0.1 (0.04) 0.0 (0.00) 7 5.0
Minor Jackknife Ensis minor 0.0 (0.00) 0.1 (0.09) 0.0 (0.00) 3 2.1
Olive Nerite Neritina reclivata 0.1 (0.05) 0.0 (0.00) 0.0 (0.00) 2 1.4
Bantum Hydrobe Littoridinops palustrus 0.0 (0.03) 0.0 (0.00) 0.0 (0.00) 1
Hooked Mussel Ischadiumn recurvum 0.0 (0.03) 0.0 (0.00) 0.0 (0.00) 1
Tellin Tellina spp. 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Atlantic Papermussel Amygdalum papyrium 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Macoma Macoma spp. 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
TOTAL MOLLUSCS 0.3 (0.10) 1.2 (0.29) 2.6 (1.14) 141
GRAND TOTAL 140.5 (15.33) 35.0 (4.88) 6.3 (1.48) 5661

0
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Tabte 6. Density of animals in habitats sampled May 9-12, 1994. Mean, number of animals/sample, and (S. E.), one
standard error, are given for each habitat. Sample number: marsh=30, seagrass=35, and unvegetated bottom=35.
Total number of animals collacted in all habitats combined is given for each taxa. Relative abundance (RA) of species
within major categories (fishes, crustaceans, and molluscs) for all habitats combined are given only when at least 1%.

Spartina Seagrass Unvegsetated Total

marsh beds botlom  catch RA(%)
SPECIEES MEAN  S.E. MEAN S.E. MEAN S.E
ASHES
Pinfish Lagodon rhomboides 4.6 (1.08) 2.1 {0.43) 0.0 (0.00) 214 29.6
Naked goby Goblosoma bosc 2.1 {0.58) a.s {(1.03) 0.3 (0.17) 208 28.8
Gulf pipefish Syngnathus scovslli 1.2 (0.38) 0.9 {0.20) 0.0 (0.00) 69 9.5
Bay anchovy Anchoa mitchilli 0.0 (0.00} 0.3 {0.14) 1.1 (0.25) 52 7.2
Inland silverside Menidia beryliina 0.6 (0.30) 0.2 (0.17) 0.0 (0.03) 27 3.7
Silver perch Bairdiella chrysoura 0.9 (0.90) 0.0 (0.00) 0.0 (0.00) 27 3.7
Sheepshead Archosargus probatocephalus 0.3 (0.11) 0.2 (0.10) 0.0 (0.00}) 17
Sheepshead minnow Cyprinodon variegatus 0.2 (0.14) 0.3 (0.22) 0.0 (0.00) 16
White mullet Mugil curema 0.3 (0.24) 0.0 {0.00) 0.0 (0.00) 9
Striped anchovy Anchoa hepsstus 0.0 (0.00) 0.0 (0.00) 0.2 (0.16) 8
Unidentified goby 0.0 (0.03) 0.2 (0.12) 0.0 (0.03) 8
Spot Leiostomus xanthurus 0.0 {0.00) 0.2 {0.08) 0.0 ({0.00) 7
Guif killitish Fundulus grandis 0.2 (0.09) 0.0 (0.00) 0.0 (0.00) 7
Skilletfish Gobiesox strumosus 0.2 {0.10) 0.0 (0.00) 0.0 (0.00) 6
Gult menhaden Brevoortia patronus 0.1 (0.07) 0.1 (0.09) 0.0 (0.00) 5
Red drum Sciaenops ocellatus 0.1 (0.06) 0.0 (0.03) 0.0 (0.00) 5
Rough silverside Membras martinica 0.0 (0.00) 0.0 (0.03) 0.1 (0.11) 5
Striped mullet Mugil cephalus 0.1 (0.05) 0.1 {0.04) 0.0 (0.00) 4
Rainwater killifish Lucania parva 0.1 {0.07) 0.1 (0.04) 0.0 (0.00) 4
Unidentified larval fish 0.0 (0.00) 0.0 {0.03) 0.1 {0.09) 4
Atlantic croaker Micropogonias undulatus 0.0 (0.00) 0.0 {0.00) 0.1 (0.05) 3
Darter goby Gobionellus boleocsoma 0.0 (0.00) 0.1 {0.09) 0.0 {0.00) 3
Chain pipsfish Syngnathus louisianae 0.0 (0.03) 0.1 (0.04) 0.0 (0.00) 3
Southern floundsr Paralichthys lethostigma 0.0 (0.03) 0.0 (0.03) 0.0 (0.00) 2
Spotted seatrout Cynoscion nebulosus 0.0 {0.00) 0.1 (0.06) 0.0 (0,00) 2
Hardhead catfish Arius felis 0.0 (0.00) 0.0 (0.00) 0.1 (0.06) 2
Atlantic needlefish Strongylura marina 0.0 (0.00) 0.1 (0.06) 0.0 (0.00) 2
Speckled worm esf Myrophis punclatus 0.0 (0,00} 0.0 (0.03) 0.0 (0.00) 1
Bay whiff Citharichthys spilopterus 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Pigtish Orthopristis chrysoptera 6.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1
Gulf toadtish Opsanus beta 0.0 (0.03) 0.0 {0.00) 0.0 (0.00) 1
TOTAL FISHES 11.2  (1.91) 9.0 (1.44) 2.1 (0.34) 723
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Table 6. (Conlinued).

Spartina Seagrass Unvegetated
marsh beds bottom Total
SPECIES MEAN S.E. MEAN S. E. MEAN S.E. Catch RA{%)

CRUSTACEANS
Daggerblade grass shrimp Palaesmonetes pugio  233.3 (26,37) 28.7 (12.23) 0.0 (0,00) 8003 81.3
Brackish grass shtimp Palaemonetes intermedius 21.2 {6.73) 2.3 (0.92) 0.0 (0.00) 717 7.3

Brown shrimp Penaeus azlecus 4.5 (0.88) 11.3 (1.25) 0.7 (0.18) 557 5.7
Blue crab Callinectes sapidus 10.3  {0.96) 2.5 (0.32) 0.1 (0.08) 401 4.1
Harris mud crab Rhithropanopeus harrissi 0.8 {0.18) 1.7 (0.29) 0.1 (0.07) 83

Big claw snapping shrimp Alpheus heterochaelis 0.6  (0.28) 0.0 (0.00) 6.0 (0.00) 18

Grass shrimp Palasmonetes spp.{pl) 0.0 (0.03) 0.4 {0.23) 0.1 (0.04) 16
Thinstripe hermit Clibanarlus vittatus 0.2 (0.14) 0.2 (0.08) 0.1 (0.05) 15

White shrimp Penaeus setiferus 0.1 (0.07) 0.2 (0.08) 0.0 (0.00) 8

Zoslera shrimp Hippolyte zostericola 0.0 (0.00) 0.2 {0.15) 0.0 (0.00) 8

Esturine ghost shrimp Callianassa jamaicensis 0.0 {0.00) 0.0 {0.03} 0.1 (0.08) 6

Lesser blue crab Callinectes similis 0.0 (0.00) 0.1 (0.04) 0.0 (0.03) 3

Arrow shrimp Tozeuma carolinense 0.0 (0.00) 0.1 {0.06) 0.0 {0.00) 2

Glass shrimp Leplochela spp. 0.0 (0.00) 0.0 (0.00) 0.0 (0.03) 1

Marsh grass shrimp Pataemonetes vulgaris 0.0 (0.00) 0.0 {0.03}) 0.0 {0.00) 1

Grass shrimp Palaemonetes spp. 0.0 (0.00) 0.0 (0.00) 0.0 (0.03) 1

TOTAL CRUSTACEANS 270.8 (30.78) 47.7 (13.30) 1.3 (0.24) 9840
MOLLUSCS

Brown rangia Rangia flexuosa 0.3 (0.14) 1.8 (0.37) 3.8 (1.85) 207 41.6
Minor Jackknife Ensis minor 0.0 (0.00) 0.2 (0.12) 3.2 (0.92) 118 23.7
Sayella spp. 0.1 (0.07) 1.8 {0.63) 0.1 (0.04) 68 13.9
Plicate hornsnail Cerithidea pliculosa 0.4 (0.37) 1.0 {0.59) 0.0 (0.00) 47 9.4
Dwart suriclam Mulinia lateralis 0.1 {0.07) 0.6 (0.37) 0.0 (0.00) 24 4.8
Tellin Tellina spp. 0.0 (0.00) 0.1 {0.09) 0.3 (0.18) 14

Atlantic papermussel Amygdalum papyrium 0.0 (0.03) 0.1 (0.09) 0.0 (0.00) 6

Atlantic rangia Rangia cuneata 0.0 (0.03) 0.0 {0.03) 0.1 {0.06) 4

Virgin nerite Neritina virginea 0.0 (0.03) 0.1 (0.04) 0.0 (0.00) 3

Say tellin Tellina texana 0.0 {0.00) 0.0 (0.00) 0.0 (0.03) 1

Amber glassy-bubble Haminoea succinea 0.0 (0.00) 0.0 (0.03) 0.0 (0.00) 1

Tampa tellin Tellina tampaensis 0.0 {0.00) 0.0 (0.00) 0.0 (0.03) 1

Ribbed mussel Gaukensia demissa 0.0 (0.00) 0.0 {0.00) 0.0 (0.03) 1

Tagelus spp. 0.0 (0.03) 0.0 (0.00) 0.0 (0.00) 1

Pitted baby-bubble Rictaxis punctostriatus 0.0 (0.00) 0.0 {0.03) 0.0 (0.00) 1

TOTAL MOLLUSCS 1.1 {0.486) 5.8 (1.13) 7.5 (2.02) 498
GRAND TOTAL 283.1 (31.41) 62.4 (14.46) 11.0 (2.02) 11061

0




Table 7. Resuits of the ANOVA a priori Contrasts of differences in mean catch among
habitats for the September 1993 sampling period. M = marsh, SG = seagrass, and
UB = unvegetated bottom.

Taxa Contrast d.f. F P
Total Macrofauna Mvs SG 1,80 73.703 0.0001
Mvs UB 1,80 305.821 0.0001
SGvs UB 1,80 85.864 0.0001
Total Fishes Mvs SG 1,80 0.021 0.8842
Mvs UB 1,80 49.328 0.0001
SGvs UB 1,80 51.238 0.0001
Naked Goby Mvs SG 1,80 0.844 0.3609
Mvs UB 1,80 32.663 0.0001
SGvsUB 1,80 47.679 0.0001
Rainwater Killifish ' Mvs SG 1,80 6.024 0.0163
Mvs UB 1,80 30.758 0.0001
SGvs UB 1,80 10.354 0.0019
Bay Anchovy Mvs 5G 1,80 0.073 0.7884
Mvs UB 1,80 2.385 0.1264
SGvs UB 1,80 1.762 0.1882
Spotted Seatrout Mvs 8G 1,80 0.102 0.7498
Mvs UB 1,80 9,987 0.0022
SGvs UB 1,80 B8.740 0.0041
Total Crustaceans Mvs SG 1,80 87.072 0.0001
Mvs UB 1,80 340.259 0.0001
SGvs UB 1,80 90.004 0.0001
Daggerblade Grass Shrimp M vs SG 1,80 182.978 0.0001
Mvs UB 1,80 489.509 0.0001
SGvsUB 1,80 27.576 0.0001
Blue Crab Mvs SG 1,80 20.765 0.0001
Mvs UB 1,80 162.879 0.0001
SGvs UB 1,80 72.943 0.0001
Brown Shrimp Mvs SG 1,80 4.155 0.0448
Mvs UB 1,80 77.523 0.0001

SGwsUB 1,80 49.599 0.0001



Table 7. (Continued).

Taxa Contrast d.f. F p
White Shrimp Mvs 5G ,80 1.168 0.2831
Mvs UB 1,80 75.264 0.0001
SGvs UB 1,80 62.488 0.0001
Total Molluscs Mvs SG .80 6.603 0.0120
Mvs UB ,80 17.943 0.0001
SGvsUB ,80 3.008 0.0867
Atlantic Rangia Mvs SG 1,80 9.396 0.0030
Mvs UB 1,80 30.544 0.0001
SGvsUB 1,80 6.564 0.0123
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Table 8. Results of the ANOVA a priori Contrasts of differences in mean catch among
habitats for the May 1994 sampling period. M = marsh, SG = seagrass, and UB =

unvegetated bottom.

Taxa Contrast d.f, F p
Total Macrofauna Mvs SG 1,80 123.758 0.0001
Mvs UB 1,80 384.941 0.0001
SGvs UB 1,80 78.183 0.0001
Total Fishes Mvs SG .80 1.307 0.2563
Mvs UB ,80 55.158 0.0001
SGvsUB ,80 42.774 0.0001
Pinfish Mvs SG 1,80 9.371 0.003
Mvs UB 1,80 92.668 0.0001
SGvs UB 1,80 46.693 0.0001
Naked Goby Mvs SG 1,80 1.681 0.1986
Mvs UB 1,80 14.139 0.0003
SGvsUB 1,80 27.700 0.0001
Gulf Pipefish Mvs SG 1,80 0.140 0.7091
Mvs UB 1,80 29.763 0.0001
SGvs UB 1,80 27.969 0.0001
Bay Anchovy Mvs SG 1,80 3.240 0.0756
Mvs UB 1,80 29.463 0.0001
SGvs UB 1,80 14.258 0.0003
Total Crustaceans Mvs SG 1,80 186.778 0.0001
Mvs UB 1,80 856.979 0.0001
SGwvsUB 1,80 263.895 0.0001
Daggerblade Grass Shrimp  Mvs SG 1,80 331.847 0.0001
Mvs UB 1,80 829.924 0.0001
SGvs UB 1,80 121.533 0.0001
Brackish Grass Shrimp Mvs SG 1,80 106.765 0.0001
Mvs UB 1,80 192.070 0.0001
SGvs UB 1,80 13.470 0.0004



Table 8. (Continued).

FN

Taxa Contrast d.f. p
Brown Shrimp Mvs SG 1,80 30.751 0.0001
Mvs UB 1,80 40.152 0.0001
SGvs UB 1,80 152.944 0.0001
Blue Crab Mvs 5G 1,80 111.305 0.0001
Mvs UB 1,80 360.686 0.0001
SGvs UB 1,80 77.199 0.0001
Total Molluscs Mvs SG 1,80 27.641 0.0001
Mvs UB 1,80 30.520 0.0001
SGvsUB 1,80 0.077 0.7818
Brown Rangia Mvs SG 1,80 9.799 0.0024
Mvs UB 1,80 15.937 0.0001
SGvs UB 1,80 0.804 0.3724
Minor Jackknife Mvs SG .80 0.744 0.3909
Mvs UB 1,80 78.241 0.0001
SGvsUB 1,80 69.032 0.0001

W
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Table 9. Summary of habitat preferences in two study periods for major taxonomic groups
and numerically dominant species. M = marsh, SG = seagrass, and UB = unvegetated bottom.
> - significantly greater than (i.e., habitat to left of symbol contained significantly more
animals than habitat to right of symbol} and = - no significant difference in animal density
between habitats. Missing habitat contained no individuals of the taxon.

L

Preferred Habitat

Taxa Fall 1993 Spring 1994
Total Macrofauna M>SG>UB M>8G > UB
Total Fishes M=SG>UB M=SG>UB
Naked Goby M=SG>UB M=SG>UB
Bay Anchovy M=SG=UB UB > SG
Rainwater Killifish M>SG

Spotted Seatrout M=8G>UB

Pinfish M>SG
Guif Pipefish M=SG
Total Crustaceans M> SG>UB M>S8G>UB
Daggerblade Grass Shrimp M>SG M>S5G
Brown Shrimp M>SG>UB SG>M>UB
Blue Crab M>SG>UB M>SG>UB
White Shrimp M=SG>UB

Brackish Grass Shrimp M>SG
Total Molluscs UB=SG>M UB>SG>M
Atlantic Rangia UB>SG

Brown Rangia UB=SG>M
Minor Jackknife UB>SG
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Figure 1. Map of the study area showing its location along the south Texas coast. We sampled
salt marsh, seagrass, and unvegetated habitats at 20 sites in twelve locations (1-12) between
San Antonio Bay and Aransas Bay. See Table 1 for habitats sampled at each location.
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Figure 2. Average number of fishes (individuals/m?) collected in September 1993 from each marsh (M), seagrass (S), and

unvegetated (U) site. Error bars = one standard error (S, E.). Means and S. E.'s were calculated from five samples taken at each
site.
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Figure 3. Average number of fishes (individuals/m2) collected in May 1994 from each marsh (M), seagrass (S), and unvegetated (U)
site. Error bars = one standard error (S. E.). Means and S. E.'s were calculated from five samples taken at each site.
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TOTAL CRUSTACEANS - FALL 1993
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Figure 4. Average number of crustaceans (individuals/m?) collected in September 1993 from each marsh (M), seagrass (S), and

unvegetated (U) site. Error bars = one standard error (S. E.). Means and S. E.'s were calculated from five samples taken at each
site.
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Figure 5. Average number of crustaceans (individuals/m?) collected in May 1994 from each marsh (M), seagrass (S), and
unvegetated (U) site. Error bars = one standard error (8. E.). Means and S. E.'s were calculated from five samples taken at each
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BIOLOGICAL ASSESSMENT FOR

IMPACTS TO ENDANGERED AND THREATENED SPECIES

MAINTENANCE DREDGING

GULF INTRACOASTAL WATERWAY, TEXAS (STATIONS 698+000 - 860+000) AND
CHANNEL TO VICTORIA, TEXAS (STATIONS 0+00 - 180+00)

1.0 INTRODUCTION AND PURPOSE

This assessment is being prepared for the purpose of fulfilling the Gal-
veston District's requirements as outlined under Section 7(c) of the En-
dangered Species Act. The Federal activity is the maintenance dredging of the
Gulf Intracoastal Waterway, Texas (GIWW) between U. S. Army Corps of Engineers
(COE) Stations 698+000 and 860+000 and maintenance dredging of the Channel to
Victoria, Texas (CV) between COE Stations OHJ0 and 180+00. These channel seg-
ments are within the critical habitat of the Whooping Crane.

This biological assessment is being prepared to address the use of dis-
posal areas not previously assessed, assess impacts to species not previously
listed, provide updated water and sediment quality data, and assess the ef-
fects of erosion as related to the Federal navigation projects within the
critical habitat. Portions of these channels, adjacent channels, the cor-
responding disposal areas, and the associated impacts to listed species have
been addressed in previous biological assessments (BA) and formal consultation
within and adjacent to the critical habitat. The documents listed below have
been previously furmished to the U. S. Fish and Wildlife Service (USFWS) and
National Marine Fisheries Service (NMFS) and are incorporated by reference.

— Biological Assessment, GIWW - San Antonio Bay to Aramnsas Bay,
June 1984 (COE, 1984).

- Biological Opinion from U. S. Fish and Wildlife Service,
GIWW - San Antonio Bay to Aransas Bay, April 1985 (USFWS, 1985).

~ Biological Assessment, GIWW - Matagorda Bay to Shoalwater Bay,
February 1986 (COE, 1986a).

- Biological Assessment, GIWW — Channel to Victoria and Channel to
Seadrift, February 1986 (COE, 1986b).

— Biological Assessment, GIWW - Across San Antonio Bay, April 1986
(COE, 1986c).

- Biological Assessment, GIWW - Across Aransas Bay (Stations
860+000 - 890+000), October 1986 (COE, 1986d4).

— Biological Assessment, GIWW - Across Aransas Bay (Statioms
830+H000 - 860+000), April 1988 (COE, 1988a).



In addition, an August 1988 Draft report by Espey, Huston and As-
sociates, Inc. (EH&A) entitled "Disposal Plan for Maintenance Dredging of the
Gulf Intracoastal Waterway through the Critical Habitat of the Whooping Crane'
is also incorporated by reference. The report provides detailed information
on the project area, proposed disposal areas, habitat changes and water and
sediment quality data. The draft report has been previously furnished to the
USFWS and NMFS.

2.0 LISTED SPECIES AND CRITICAL HABITAT

The USFWS by letter dated March 31, 1989 and the NMFS by letter dated
March 29, 198% (Appendix A) provided a listing of the endangered and
threatened species that may occur iIn the vicinity of the projects. These
species are listed in Table 1. Of the listed species, only the whooping crane
has designated critical habitat in the vicinity of the projects. The critical
habitat was designated by Federal Register, Vol, 43, No. 94, Monday, May 15,
1978, The channels and the critical habitat boundary are shown on Figure 1.

3.0 DREDGING AND DISPOSAL METHODS

Dredging is performed by a hydraulic pipeline dredge. The dredging
utilizes a variety of upland and open water disposal areas. The project area
includes the dredging and disposal that occurs within the critical habitat on
the GIWW between COE stations 698+000 and 860+000 and on the CV between sta-
tions 0+00 and 180400, These channels have been segmented into reaches based
on the historical frequency of dredging (Figures 2-5). The average frequency
of maintenance dredging and average annual shoaling rate for each reach is
shown below:

DREDGING AVG. ANNUAL

REACH COE STATIONS FREQ. (YRS) SHOALING (CY)
1 698+000 to 7244000 9.0 46,000
II 724+000 to 775+000 2.5 713,000
III 775+300 to 830+000 4.0 171,000
v 830+000 to 8604000 3.0 279,000
cv 0400 to 180+00 ’ 2.5 52,000

4.0 DESCRIPTION OF DISPOSAL AREAS

The disposal areas to be used for each reach are depicted in Figures 1-5
also. A complete description of all disposal areas to be utilized can be
found in the corresponding referenced BA and/or in the EH&A report. Only
those disposal areas not addressed in previous assessments will be included
here.



LIST OF ENDANGERED AND THREATENED SPECIES

LISTED SPECIES

Fin Whale

Sei Whale

Humpback Whale

Right Whale

Sperm Whale

Leatherback Sea Turtle
Hawksbill Sea Turtle
Loggerhead Sea Turtle
Green Sea Turtle

Kemp's Ridley Sea Turtle
Ocelot

Jaguarundi

American Alligator
Attwater's Prairie Chicken
Interior Least Tern
Aplomadoc Falcon

Arctic Peregrine Falcon
Bald Eagle

Piping Plover

Brown Pelican

Whooping Crane

E - Endangered

TABLE 1

SCIENTIFIC NAME

Balaenoptera physalus

Balaenoptera borealis

Megaptera novaeangliae

Balaena glacialis

Physeter catodon

Dermochelys coriacea

Eretmochelys imbricata

Caretta caretta

Chelonia mydas

Lepidochelys kempii

Felis pardalis

Felis yagouaroundi

Alligator mississippiensis

Tympanuchus cupido attwateri

Sternma antillarum

Falco femoralis septentrionalis

Falco peregrinus tundrius

Haliaeetus leucocephalus

Charadrius melodus

Pelecanus occidentalis

Grus americamna

TH - Threatened

STATUS

TH
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4.1 Gulf Intraccastal Waterway

Disposal Area (DA) No. 120-B. This area is the unleveed portion of the
emergent island located south of the GIWW. Much of the island was created
from the unconfined deposition of dredged material. As a result, elevations
range from 49 feet Mean Low Tide (MLT) along the channel to +0 feet MLT along
the bay shoreline. The bay shoreline is characterized by a thin belt of
smooth cordgrass, Spartina alterniflora. Behind this fringe are the typical
flats of glasswort and salt-flat grass. This area will be leveed prior to its
next use. Since the island 1s so marrow, only the area located between ap-
proximate COE stations 702+000 - 7074000 has sufficient width to construct a
levee system.

Disposal Area No. 120-C. This area is similar to DA 120-B and is lo-
cated at the western end of the island between stations 713+000 - 715+000.
This portion of the area has an existing levee on three sides. The eastern
side is unleveed. Prior to the next dredging in this reach, the east levee
will be constructed to prevent material from entering Shoalwater Bay.

Disposal Area No. 121. The western two-thirds of the upland portion of
this area was completely leveed and utilized during the 1986 dredging across
San Antonio Bay. On the eastern one-third of the area, the back levees have
been breached by tides and two shallow ponds have formed within the disposal
area. The ponds are vegetated with Salicornia grading into Borrichia moving
away from the GIWW. Since Refuge personnel expressed concern that these ponds
may be of potential use to cranes and the area was outside the limits of
dredging, this portion was not utilized in 1986. The eastern portion will
continue to be avoided until dredging occurs in this reach of the chammel.
When used, the existing levees will be reconstructed and no material will be
allowed to flow into Shoalwater-Bay.

4.2 Channel to Victoria

Disposal Area No. 1. This is a partially emergent area located along
the east wye of the Channel to Victoria. There is a substantial island along
the front limit. The island was created from past deposition of dredged
material, The backside of the island is extremely shallow. To minimize im-
pacts to the shallow area behind the island, this area will not be used as
long as DA 2 is available.

Disposal Area No, 2. This area is similar to DA 1 and is located on the
west wye. Material is deposited on the emergent island and allowed to flow
into San Aantonio Bay.

Disposal Area No. 3. This is a partially emergent area with several is-
lands located on the west side of the Channel to Victoria. Some small oyster
beds are located along the front limit and Spartina fringes the island
shoreline. 7To minimize impacts to oyster reefs, disposal will be limited to
the rear half of the area within specific limits. In addition, turbidity bar-
riers will be used to help protect the reefs.




4.3 Direct Impacts to Disposal Areas.

Impacts to these and the other disposal areas within the critical
habitat will occur as a result of open water disposal in San Antonio and Aran-
sas Bays and upland disposal within the land-locked reaches.

The most commercially important benthic invertebrate in the bay systems
is the oyster (Crassostrea virginica), which grows in reefs at several
localities in the bays. The marsh clam (Rangia cuneata) occupies a wider
variety of shallow water habitats in the bay area. Commercially important
motile invertebrates are the blue crab (Callinectes sapidus), brown shrimp
(Penaeus aztecus), and white shrimp (Penaeus setiferus). The blue crab is
found in the bays, brackish flats, marsh edges and mud bottoms. The most im—
portant commercial and sport fishes are spotted seatrout (Cymoscion
nebulosus), red drum (Sciaenops ocellata), and Gulf flounder (Paralichthys

lethostigma).

The direct impact to these species will be from physical burial. Some
immobile benthic species will be lost, while other more hardy species will
survive the physical disturbance. Recolonization of the areas will generally
occur in 6-12 months. Sport fishes will avoid the areas for feeding or spawn-
ing during disposal operations. Since use of these areas has occurred on a
regular basis for over 40 years, these species are tolerant of these and
similar disturbances resulting from hurricanes, northers, shrimping and ex-
treme tidal fluctuatioms. A temporary increase in turbidity will result from
disposal operations, but should subside within a few weeks. Given the
naturally high turbidity levels in the bays, this impact should be minimal.

Within the leveed areas, the placement of dredged material will ini-
tially cover all vegetation inside the area and transform the habitat into a
type closely resembling mudflats. TFor most of the first year after disposal
and after heavy rains for several years, standing water would remain over much
of the area. This standing water/mudflat habitat often attracts large numbers
of shorebirds and some waterfowl due to the nutrient-rich, recently mixed mud
with its associated invertebrate fauna. As aquatic plants become established,
marshy fringes and islands are created. As supernatant water drains, the
habitat succeeds from an isolated marsh-type habitat to an upland-type com-
munity.

5.0 DIRECT EFFECTS TO LISTED SPECIES
5.1 Whales

The five species of whales listed by the NMFS are known to occur in the
Gulf of Mexico. Records indicate that of these species, the sperm whale is
the most common along the Texas Coast (Schmidly and Shane, 1978). Sperm
whales apparently prefer deeper waters and only approach shorelines charac-
terized by shelves that drop off rapidly in depth. The gradual slope of
Texas' continental shelf may account for the fact that few stranding records
of this species have been recorded. Strandings for the right, sei, finback,
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and humpback whales are even more rare. Since the nearest opening to the Gulf
from either end of the project area is over 15 miles away, it is unlikely that
any whales would be encountered. Therefore, no effects to these species are
expected.

5.2 Turtles

Of the five sea turtle species which are known to occur in the Gulf of
Mexico, only the green, Kemp's ridley and loggerhead normally enter bays. The
hawksbill is very rare in the Gulf (NMFS, 1985) and the leatherback is an
oceanic species which prefers offshore waters (Ermst and Barbour, 1972). Each
of the three species that normally enter bays is discussed in more detail in
the 1988 BA for Aransas Bay (COE, 1988a). These species would be expected to
utilize the seagrass beds present in scattered locations, usually near
shorelines adjacent to San Jose Island and the mainland. Yo seagrass beds are
in the area to be dredged or within disposal areas.

Although some turtle species are known te possibly hibernate in chan-
nels, there is no documentation cof this occurring in Texas. NMFS, however,
has identified Aransas Bay as an area that may have a high potential for
hibernating turtles. In January 1987 and September-October 1988, the COE
funded NMFS to perform turtle trawling surveys in the GIWW in Aransas Bay.
The surveys were performed in the channel prior to and during dredging opera-
tions associated with maintenance dredging of two portions of Aransas Bay.
The purpose of the surveys was to insure that sea turtles were not in the
channel prior to dredging. No sea turtles were taken in any trawls. There-
fore, no effects to these species are expected. The COE will continue to
coordinate with NMFS concerning hibernation of turtles in these channels.

5.3 Ocelot and Jaguarundi

In Texas, ocelots and jaguarundi occur in the Rio Grande Valley in the
dense thorny chaparral dominated by mesquite and white brush. It has been es-
timated that only 1Z of the South Texas area currently supports optimal
habitat for these species. In southern Texas, ocelots have been observed
resting in depressions in the ground, usually at the base of a large tree such
as mesquite. For jaguarundi's, thickets need not be continuous, but may be
interspersed with open areas (Tewes and Schmidly, 1987). The present range of
the small and disjunct populations are confined to native brushlands of the
lower Rio Grande Valley and possibly north along the coast to Corpus Christi.
The last confirmed report of a jaguarundi was from a road-kill in Cameron
County in 1986. This species may be nearly extirpated (USFWS, 1987a).

Within the project area, dense brush communities exist within the Aran-
sas National Wildlife Refuge (ANWR) which are preferred by these species.
These communities are primarily on the mainland. ANWR personnel report no
record of ocelots at the Refuge. Numerous sightings of jaguarundi's have been
reported, but no confirmed sightings. They have been reported on the oak
uplands on the mainland (T. Stehn, ANWR, Austwell, Tx, pers. comm.). No ef-
fects to these species are expected,

11



5.4 American Alligator

The USFWS has recently removed the American alligator from class-
ification as a Threatemed and Endangered species. It remains, however, under
a "Threatened due to Similarity of Appearance" classification as a means of
protecting still jeopardized crocodilian species that have similar hides. The
American alligator is no longer believed to be in danger of extinction (USFWS,
1987b). Approximately 250 alligators are at the ANWR, mostly in freshwater
ponds and sloughs on the mainland (Stehn, pers. comm.). Based upon its
reclassification, no effects are expected.

5,5 Attwater's Prairie Chicken

The present range of the Attwater's prairie chicken has been reduced to
several coastal counties in Texas, including Aransas, Refugio, Goliad, and
Victoria counties. The optimum habitat includes interspersion of short-,
mid-, and tallgrass prairie, soils varying from loose sand to tight clay or
silt, and close permament sources of water (USFWS, 1980). The greatest threat
to existing populations is from habitat loss due to farmland conversion, urban
development, and overgrazing. The Texas population has been estimated at 452
birds in 1989. The Attwater Prairie Chicken National Wildlife Refuge was es-
tablished in 1972 in Colorado County to protect the species.

ANWR personnel have reported a limited population of prairie chickens (6
birds) in the northwestern portion of the Refuge. The disposal areas do not
contain the preferred habitat and are lacking in permanent sources of water.
Refuge personnel report that it is unlikely the birds would be encountered
within the project area (Stehn, pers. comm.). No effect on this species is
expected.

5.6 Interior Least Tern

In Texas, the interior least tern is rare, numbering about 80 birds on
segments of the Canadian and Red Rivers in the Texas panhandle and 60 birds on
the Rio Grande River (Federal Register, 1985a). Breeding habitat characteris-
tics include bare or nearly bare ground and alluvial islands or sandbars for
nesting, availability of food, and favorable water levels during the nesting
seasomn.

At present, terns occur as small remnant colonies within their historic
distribution (USFWS, 1987a). In Texas, the interior least tern's historic
range includes the entire State except the coast and a 50 mile zone inland
from the coast (Federal Register, 1985a). Along the coast, it is difficult to
distinguish from the coastal tern. Since the project area lies within 10
miles of the coast, no effect on this species is expected.

5.7 Aplomado Falcon

The preferred habitat of this species is open terrain with scattered
trees, relatively low ground cover, an abundance of small to medium-sized
birds, and a supply of suitable nesting platforms, particularly yuccas and
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mesquite. No nests have been verified in the United States since 1952 and
they are now known to nest only in Mexico. ANWR records report only acciden-—
tal occurrences of this species In the Refuge. It is unlikely that this
species would be encountered within the project area, therefore, no effects
are expected.

5.8 Arctic Peregrine Falcon

This species is discussed in each of the previously referenced BA's. In
summary, the Texas coast from Matagorda Island southward has been found to be
an important migration pathway for the arctic peregrine falcon during spring
and fall migrations. South Padre Island is a major migration stopover point
for the species during the periods September 22-October 25 and April 1-May 15.
While not as great in numbers, falcons are frequently seen at Matagorda Is-
land, San Jose Island and in the Welder Marsh area., There are no natural
marshes or mudflats to be impacted within the project area. The interior of
some confined disposal areas, with its open, rather barren aquatic habitat can
attract shorebirds and therefore, falcoms. Since dredging is performed be-
tween April 15 ~ October 15, when the birds are least likely to be present,
this activity should have no effect on the species.

5.9 Bald Eagle

The bald eagle has also been discussed in previous BA's. In summary,
bald eagles in Texas frequent the Gulf Coast, estuaries, rivers, and lakes
(Oberholser, et al., 1974). High unobstructed perches, near water with abun-
dant fish, are required for nesting. Only 2 few sightings have been reported
in Aransas, Refugio, Victoria, amd San Patricic Counties. Within the project
area, the disposal areas do not provide suitable habitat and no known areas of
eagle use will be impacted. Because of the apparent rarity of the bald eagle
in the project area, no effects to the species are expected.

5.10 Piping Plover

The piping plover is usually found along the coast of Texas a2s a migrant
from fall through spring (Science Incorporated, 1981), and breeds along the
north Atlantic coast and in the northern Great Plains (USFWS, 1984). This
species leaves the breeding grounds early and is one of the first birds to
return north imn the spring (Oberholser, et al., 1974). It feeds primarily in
moist sand along beaches and sand flats adjacent to beaches and inlets
{Chapman, 1984), but appears to prefer the beach habitat in fall and spring
months and the sand flats during the winter months (Haig, 1987}.

The plover is listed as threatened or endangered throughout its range
due to disturbance from recreational vehicles and pedestrian traffic and
habitat loss from commercial development of beaches and the concomitant loss
of adjacent sand flats through stabilization of sand wmovement (USFWS, 1984,
1986; Federal Register, 1985b; Haig, 1987). Loss of wintering habitat is a
significant threat to the plover, particularly in Texas, because the major
portion of the population now winters along North and South Padre Island and
Bolivar Flats (Federal Register, 1985b; Haig and Oring, 1985; Haig, 1987).
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The dredging and disposal areas do not contain preferred habitat for the
plover. In addition, plovers are not usually present during the time period
dredging is performed. No effects to this species are expected.

5.11 Brown Pelican

The brown pelican is discussed in each of the previocusly referenced
BA's. In summary, the major nesting colonmy is located at Brown Pelican island
in Corpus Christi Bay, approximately 17 miles south of the project area
(USFWS, 1987a). This colony produced 350 breeding pairs in 1987 (Texas Parks
-and Wildlife Department, 1987). A past colony, within the project area, has
variled In location between Second Chain of Islands and Long Reef, Nesting did
not occur in this area between 1983 and 1988. In 1989, 26 pairs have been ob-
served nesting on Second Chain of Islands (Stehn, pers. comm.)}.

The National Audubon Society (NAS) has expressed concern that Long Reef,
located within DA 134, is eroding away and could benefit from periodic
replenishment with dredged material (J. Grantham, pers. comm.). However, it
is necessary that disposal on Long Reef not occur during nesting seasorn,
usually March 1 - mid July. As a result, during the 1988 dredging across
Aransas Bay, dredged material was deposited on the backside of Long Reef. The
efficacy of this operation is still being evaluated. The COE will continue to
coordinate with the NAS on nesting activities and the need for material from
future dredging operations. Since disposal activities either do not impact
nesting areas or are performed during nmon-nesting periods, no effects to this
species are expected.

5.12 Whooping Crane

The whooping crane is discussed in each of the previously referenced
BA's., In summary, almost the entire wild population of whooping cranes spends
the winter at or near the ANWR. Along the Texas coast, the preferred habitat
are permanent ponds subject to bay tides, fringe marshes in shallow bays,
semi-permanent ponds connected to bayous and ephemeral ponds with superior
feeding places (Allen, 1952). The cranes also use the shallow open water
areas of Dunham, St. Charles and Sundown Bays. Whooping cranes begin arriving
at their wintering grounds in mid-October and remain until mid-April, although
some linger until mid-May. During the 1988-1989 season, 137 cranes wintered
at the ANWR and one near Ganado. Of this number, one was killed and four have
been unaccounted for, leaving the flock at 133 (Stehn, pers. comm.).

Whooping c¢ranes are extremely wary of human activity and will avoid
areas of human disturbance despite suitability of the habitat. For this
reason, dredging and other activities are prohibited within the critiecal
habitat between October 15 and April 15 when the whooping cranes are present
in the area (USFWS, 1985). While the dredging and disposal operations are
within the eritical habitat of the whooping crane, no direct effect on cranes
is expected since these operations are performed when the cranes are not at
the critical habitat,
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6.0 DIRECT EFFECTS OF DREDGING AND DISPOSAL ON CRITICAL HABITAT

Direct effects on critical habitat are related to changes in habitat
from dredging and disposal operations. Effects on critical habitat from ero-
sion are an indirect effect and are discussed in Section 7.0,

Two studies have been performed to evaluate the changes in habitat as a
result of channel construction and maintenance dredging along the GIWW and CV
within the critical habitat. The first study was. performed by Stehn (1986)
and the second in 1987 by EH&A. The EH&A study is included in EH&A (1988).
Another study by Ramirez et al., (1988) also discussed habitat changes and
erosion, but utilizes the data from Stehn (1986) and will not be discussed
here. Both studies utilized the identical 1930 black and white and 1986 color
aerial photographs to measure habitat changes. Both studies were limited by
the coverage provided by the 1930 photos, which did not include most of San
Antonio and Aransas Bays. In addition, both studies include habitat located
outside the critical habitat boundary. This area extends east of the critical
habitat for a distance of approximately eight miles along the GIWW.

6.1 Stehn Study

Stehn (1986) plotted broad habitat classes from the photos on to
topographic maps and measured the changes in habitat. Aerial photographs from
intermittent years were also used to identify progressive changes, although no
measurements were made. The Channel to Victoria is not included in Stehn
(1986). No maps are included in the report. The analysis is divided into two
segments, the portion through the ANWR and the Dewberry Isiand to Welder Point
area., Within each segment, a narrative of the changes is also provided.

The habitat changes in Stehn (1986) are summarized in Table 2. These
results show a net degradation of 2,410 acres along the GIWW. Stehn (1986)
indirectly attempted to distinguish between channel construction and sub-
sequent operations and maintenance (0 & M) activities by estimating the amount
of channel erosion that had occurred in each segment. These estimates are
discussed later.

6.2 EH&A Study

In the EH&A study (EH&A, 1988), 13 habitat types were delineated and
plotted using a Computer-Aided Drafting system (AUTOCAD) and digitized to com-~
pute the differences between the photos. EH&A (1988) provides a complete
description of the methods, results, and detailed maps. EH&A (1988) also in-
cluded the Channel to Victoria.

While EH&A (1988) divided the area of coverage into 10 individual seg-
ments, these have been combined into two segments similar to Stehn (1986) and
are summarized in Table 2. EH&A (1988) shows a net degradation of 1,985 acres
on the GIWW and 71 acres on the CV. EH&A also distinguished between habitat
changes associated with channel construction and O & M activities. This
showed a net O & M change of 1,152 acres for the GIWW and 5 acres for the CV,
The O & M period utilized is from 1941 to 1986 which represents the start of
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COMPARISON OF HABITAT CHANGES STUDIES

TABLE 2

Dewberry Island to Welder Point

Acres of Habitat Loss
Acres of Habitat Gain-
Net Acres

Loss/Gain Ratio

Avg Acres Loss/Yr

Stehn (1986)

-1,561

Through Aransas National Wildlife Refuge

301
1,260

~28

Total

Acres of Habitat Loss
Acres of Habitat Gain
Net Acres

Loss/Gain Ratio

Avg Acres Loss/Yr

GIWW

Acres of Habitat -Loss
Acres of Habitat Gain
Total Net Acres

Total Loss/Gain Ratio
Avg Acres Loss/Yr

Acres of Habitat Loss
Acres of Habitat Gain
O & M Net Acres

0 & M Loss/Gain Ratio
Avg Acres Loss/Yr

Channel to Victoria

Acres of Habitat Loss
Acres of Habitat Gain
Total Net Acres

Total Loss/Gain Ratio
Avg Acres Loss/Yr

Acres of Habitat Loss
Acres of Habitat Gain
0 & M Net Acres

0 & M Loss/Gain Ratio
Avg Acres Loss/Yr

335

-1,150

~-26

(incl Ch) -3,047

(excl Ch)

{(incl Ch)

(excl Ch)

636

-2,410

16

~54

5.2:1

4.4:1

4.8:1

EHA (1988)

-1,762
654
-1,108

=25

-1,324
447
~877

-19

-3,086
1,101
-1,985

—44

-2,253
1,101
-1,152

~26

-114
43
=71

-48
43
-5

2.7:1

3.0:1

2.8:

2.6:

1

1

()
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construction of the 12-foot channel and the date of the aerial photos. Over
the 45~year 0 & M period for the GIWW, this represents a net loss of habitat
of 25.6 acres per year.

EH&A (1988) states an important qualifier for this data, which would
apply to Stehn (1986) as well:

"While it can be assumed that the majority of changes have
been the direct or indirect result of the conmstruection, operation
and maintenance of the GIWW, some changes are attributable teo other
processes such as natural erosion and accretion, subsidence, reef
bullding or decline, matural marsh eveclution and succession, fire,
influence of cattle grazing and range management, and other human
activities. It is not possible with this limited analysis to be
able to distinguish specifically between GIWW caused changes and
changes attributable to other processes.”

6.3 Revised EH&A (1988) Data

Neither EH&A (1988) nor Stehn (1986) classified the habitat changes
based upon the reaches and channel statioms described in Section 3.0. In ad-
dition, both studies included habitat changes from an approximate 8 mile
stretch of the GIWW located east of the critical habitat boundary. Since this
area is located outside the critical habitat, the values have been revised to
reflect this and divided into reaches. Errors found in EH&A (1988) were also
corrected. These were related to acreages associated with the original chan-
nel construction. EH&A had assumed a uniform top width of chanmnel of 210
feet. In reviewing historical dredging plans, the depth of dredging and side
slopes varied among the reaches, which in turn affected the top width of chan~
nel. The maximum top width of chapnel constructed for each reach was:

Reach 1 - 210 feet
Reach II - 305 feet
Reach III - 265 feet
‘Reach IV - 305 feet
Ch to Vic -~ 166 feet

The revised EH&A data are shown in Table 3. The total net change on the
GIWW within the critical habitat is reduced from 1,985 acres to 1,373 acres.
The O & M loss is reduced from 1,152 acres to 540 acres. The average O & M
loss is 12 acres/year rather than 26. These differences represent the net
change from the excluded portion located outside of the critical habitat as
well as the changes in channel top width. The construction of the channel ac-
counts for nearly 40 Z of the total change in habitat and 60 Z of the net
change in habitat. Of the 15,747 acres within the coverage of the aerial
photographs, the 1,373 and 540 acres changed represent 8.7 Z and 3.4 Z,
respectively, of the total habitat.

6.4  Habitat Changes Since 1974

The average O & M loss per year has been taken out of context by many
regource agencies and the news media. As discussed above, within the critical

17



TABLE 3

REVISION OF EH&A (1988) HABITAT CHANGES DATA

REACH
I 1T 111 IV

Including Original Channel

Acres of Habitat Loss =439 ~350 -1,110 =215
Acres of Habitat Gain 201 93 354 93
Total Net Acres =238 =257 ~756 -122
Total Loss/Gain Ratio 2.2:1 3.8:1 3.1:1 2.3:1
Avg Acres Loss/¥Yr -5.3 -5.7 -16.8 ~2.7
Excluding Original Channel

Acres of Habitat Loss =323 =234 -726 2
Acres of Habitat Gain 201 93 354 93
0 & M Net Acres ~-122 -141 =372 95
0 & M Loss/Gain Ratio 1.6:1 2.5:1 2,1:1 na
Avg Acres Loss/Yr -2.7 -3.1 -8.3 2.1
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TOTAL

-2,114
741
-1,373
2.9:1

-30.5

-1,281
741
~540
1.7:1

-12.0
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habitat, the O & M loss is approximately 12 acres/year rather than 26
acres/year. This value represents an average over the 45-year time period.

It does not mean that 12 acres of habitat were lost inm each of 1987, 1988, and
1989. ©Nor does it mean that 12 acres per year have eroded away. As will be
discussed below, a more appropriate time period for measurement of the 530
acre change in habitat is between 1941 and 1974.

The year 1974 is significant as it relates to habitat changes as a
result of maintenance dredging and disposal activities. Prior to 1974, uncon-
fined disposal occurred on the land portions within Reaches I and III. 1In
this manner, habitat was always being altered, some was degraded while some
was enhanced. In 1974, based on recommendations from USFWS, levees were con-
structed to create part of DA 120-B, DA 120-C, two-thirds of DA 121, DA 127,
DA 129, and DA 131. Alteration of crane habitat as a result of disposal ac-~
tivities ended, for the most part, with the construction of these leveed dis-
posal areas.

No disposal has occurred in DA 120-B or DA 120-C since 1974, At DA 121,
the eastern two-thirds of the area was leveed in 1974. In subsequent uses,
material flowed out of the western end until completely leveed in 1986, This
form of disposal created the tidal flats behind the area, which Refuge person-

nel report has contributed to an increase in crane usage since 1973 (COE,

1986a). The 1986 levee was constructed on existing upland portions of the

area at the request of the USFWS to prevent further material from entering San
Antonio Bay.

Within the ANWR, disposal activities occurred only within leveed DA's
127, 129, and 131 between 1974 and 1985. 1In 1985, DA's 130-A and 130-B were
constructed on upland portions of Blackjack Peninsula which cranes did not use
{COE, 1984; USFWS, 1985). Comparison with 1975 aerial photos indicates that
the location of these areas were densely vegetated uplands in 1975 as well.

In summary, changes in critical habitat since 1974 have not been occur-
ring at the rate of 12 or 26 acres/year (180 or 390 acres between 1974 and
1989) as a result of disposal operations. Losses during this time period,
however, have occurred as a result of erosion and other natural processes and
these effects are more fully discussed in Section 7.0. Therefore, since (1)
upland and open water disposal areas are being used that are not suitable
crane habitat, (2) these are substantially the same areas today as they were
in 1974, and (3) these areas were being utilized prior to designation of
critical habitat in 1978, no adverse modification of critical habitat is oc-
curring as a result of disposal operationms.

7.0 INDIRECT AND CUMULATIVE EFFECTS OF DREDGING AND DISPOSAL

Potential indirect or cumulative effects of dredging and disposal are
from resuspension of any pollutants during dredging and disposal, erosion, and
levee failure.
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7.1 Water and Sediment Qualigy-

Extensive chemical and biological data have been collected by the COE
within and adjacent to the project area. Table 4 summarizes the data col-
lected by the COE and USFWS. Except as noted in the table, these data have
been thoroughly discussed in EH&A (1988) and in each previously referenced BA.
EH&A (1988) also contains an extensive annotated bilbliography of the impacts
of dredging and dredged material disposal and a review of the literature as
related to chemical and biological effects.

7.1,1 Chemistry Data

Water, sediment, and elutriate analyses have been performed for a
variety of heavy metals and organic compounds on samples from each dredging
reach. These historical data do not indicate any significant water or sedi-
ment quality problem within the project area. Ambilent water and elutriate
analyses indicate that most parameters do not generally exceed EPA water
quality criteria, where they exist. No EPA criteria exist for marine sedi-
wments. Sediment values are generally below detection limits for most organic
compounds. While high oil and grease values were found in the project area in
1984-1985, subsequent analyses have not detected these high levels. Analysis
for PAH's are all below minimum detection levels.

The potential toxicological effects of contaminants associated with bot-
tom sediments are a function of an extremely complex array of envirommental
variables. Many studies have indicated that there is generally not sig-
nificant release of contaminants, e.g. oil and grease, pesticides, PCB's, and
heavy metals, into the water column during the discharge of dredged material
(May, 1973; Fulk et al., 1975; Chen et al., 1976; Lee, 1977). DiSalvo,
et al., (1977) specifically assessed sediment associated oil and grease in
aquatic environments and concluded that the hydrocarbon components were not
readily transferred from sediments to the tissues of estuarine species tested
(USFWS, 1985).

.. Chemical analyses data not included in EH&A (1988) or referenced BA's
are included in Appendix B. These data are from samples collected in 1988 and
1989 from the GIWW-Turnstake Island to Live Oak Point (Reach II) and the Chan-
nel to Victoria. Samples were analyzed for heavy metals, pesticides, and 16
specific PAH's. On both channels, ambient water and elutriate analyses were
below the detection level for all parameters. Sediment values for heavy met-
als that were not below detection limits were either within or below their
historical range. None of the specific PAH's were detected in any sample.

7.1.2 Bioassessment Studies

Bicassays and biocaccumulation studies have been performed on Reaches I,
11, I1I, CV, and in Aransas Bay adjacent to Reach IV. These included 1liquid,
suspended particulate, and solid phase biocassays from channel sediments and
disposal areas. In the liquid and suspended phase tests, there were either no
statistically significant differences between tests and reference or no
8¢~-hr LC 50 could be calculated. In the solid phase biocassays, survival of
individual and total organisms was not significantly different from the
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TABLE 4

SUMMARY OF BIOLOGICAL AND CHEMICAL DATA COLLECTED

DATE TYPE OF ANALYSES PERFORMED BY
REACH I 1985 Water/Sediment/Elutriate COE
* 1985 Sediment . TUSFWS
1986 Bioassay/Bioaccumulation COE
REACH II 1976 Water/Sediment COE
1979 Water/Sediment COE
1981 Water/Sediment COE
1983 Water/Sediment/Elutriate COE
1985 Water/Sediment/Elutriate COE
* 1985 Sediment USFWS
1986 Bioassay/Biocaccumulation COE
1987 Benthic Study COE
**% 1988 Water/Sediment/Elutriate COE
REACH TII 1983 Water/Sediment/Elutriate COE
1984 Water/Sediment/Elutriate COE
1984 Crab & Willet Tissue COE
1985 Crab, Fish, & Willet Tissue COE
1985 Crab & Shrimp Tissue USFWS
* 1985 Sediment USFWS
1986 Disposal Area Effluent & COE
Bioassays
1987 Disposal Area Bioassays/ _ COE
Bioaccumulation
1987 Plant Tissue USFWS
REACH IV 1977 Water/Sediment COE
1981 Water/Sediment COE
1984 Water/Sediment/Elutriate COE
* 1985 Sediment USFWS
1986 Water/Sediment/Elutriate COE
1986 Bioassay/Bioaccumulation COE
1986 Benthic Study COE
k%% 1988 Water/Sediment/Elutriate COE
CH TO VIC 1976 Water/Sediment COE
1979 Water/Sediment COE
1982 Water/Sediment/Elutriate COE
1985 Water/Sediment/Elutriate COE
* 1985 Sediment USFWS
1986 Biocassay/Bioaccumulation COE
k% 1989 Water/Sediment/Elutriate COE

* Reference Ramirez, et al., (1988).
** Data included in Appendix B.
*%%* PReference COE (1988a).
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reference. In Reach III, bioassays were performed using dredged material from
the confined DA's and sediment from Sundown and Dunham Bays, areas of known
crane use, These bicassays showed no significant difference in survival be-
tween the bay sediments and DA sediments.

Benthic assessment studies including physical and bioclogical charac-
terizations have been conducted in both Aramsas and San Antonio Bays. Ten
disposal area stations and ten non-disposal area stations in each bay were
sampled for grain-size and benthic macroinfaunal analyses. Both studies show
that no major distinctions can be made between control areas and DA's based on
benthic macroinfauna and sediment texture (EH&A, 1988).

7.1.3 USFWS Data

In 1985, the USFWS analyzed tissues of crab and shrimp collected in
Reach III for several PAH's. With one exception, tissue levels were below
detection limits and were consistent with previous COE data., The USFWS
reports that the significance of this one finding can not be determined with
the limited amount of data (USFWS, 1985). In 1987, samples of wolfberry from
DA 129 and from Burgentine Lake were analyzed for possible uptake of trace
metals. The USFWS found some metals in the DA sample higher and some lower as
compared to the Burgentine Lake samples. The USFWS concluded, however, that
the levels were within the range expected in background samples (EH&A, 1988).

Ramirez, et al., .(1988) reports on a preliminary study conducted by the
USFWS in 1985 in which oil and grease levels were analyzed in 373 sediment
samples. The samples were collected from throughout the various bay systems
between Port QO'Connmor and Rockport. Only 5 Z of these samples had levels con-
sidered by Ramirez, et al., (1988) to be polluted. The majority of these
higher levels were from samples collected near the many known oil and gas
fields and pipelines which are within the critical habitat. While Ramirez,
et al., (1988) reports that higher oil and grease levels were found in the
GIWW than in the surrounding bays, no data are provided to gquantify the extent
and magnitude of these levels.

7.1.4 Conclusion

The results of extensive chemical analyses, bioassays and tissue
analyses show that (1) resuspension of contaminants is not likely to occur,
(2) contaminants are not bioaccumulating in sensitive marine species, and (3)
the data support the conclusions in the literature that no unacceptable im—
pacts will occur as a result of dredging and disposal.
7.2 Erosion

7.2.1 COE Study - ANWR

In 1988, the COE performed a study to evaluate the erosion occurring
along the GIWW in the ANWR. The purpose of the study was to define the mag-
nitude of the problem, evaluate potential solutions, and determine applicable
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Federal authorities which may be used to provide erosion control in the area.
The study limits were between stations 775+000 and 8404000 (COE, 1988b).
Copies of this study have been previously furnished USFWS and NMFS.

The study found that two types of erosion are occurring (1) a gradual
and continual overall widening of the GIWW and (2) a more rapid land loss in
isclated areas. Most of the erosion is occurring along the north side of the
GIWW with only minor erosion along the south side. On the north side, the
average rate of erosion has been estimated at 1.5 to 3 feet per yvear. The
average rate on the south side is onme foot per year. It is estimated that
44,000 feet ocut of 140,000 feet of bank line (both banks) is eroding. These
rates are based on comparison of 1950 and 1986 aerial photos. The areas and
their erosion rates are shown on Figure 6. This indicates that 31 percent of
the total reach is erosional and the remaining 69 percent is either stable,
has erosion rates of less than 0.5 feet per year, or is in open water. This
eroded area equates to a loss of approximately 2 feet per year (2 acres per
year} or about 90 acres since 1944,

Erosion concerns along the north bank are related to breaches that have
formed between the channel and isolated ponds that represent crane feeding
areas. As these breaches continue to occur, the ponds will be scoured ocut
through wave action and will lose their value as feeding areas. In addition,
narrow strips of land that provided wave protection at McMullen Lake (Mustang
Lake)} and Sundown Bay are being lost, thus exposing greater portions of these
areas to further erosion. Along the south bank, uplands are being eroded to
create shallow areas of marginal crame value.

An attempt was made to correlate possible causes of the erosion and
shoaling with various factors which may influence either or both of these.
Factors considered were effects of GIWW traffic, river discharges, wind and
wave exposure, hurricanes, and dredged material placement procedures.

Due to the general erosion in the area, it can be concluded that vessel
waves are a contributing cause of the erosion. The amount of erosion caused
by vessel wakes is related to a number of factors and by a complicated com-
bination of forces as a vessel passes a location. If traffic was the only
cause of the erosion, it would follow that the erosion would be equal along
the opposite banks. However, since erosion has occurred at a greater rate
along the north bank, there are other factors contributing to the erosion.

While most of the study area is protected from wind-generated, long
fetched waves, there are several areas which are exposed to waves generated
over a considerable expanse of water. Because of the northeast-southwest
alignment of the channel, wind-generated waves moving across the GIWW from the
prevailing southeast direction would directly strike the northerm bank of the
GIWW while the southern bank is protected from such waves. These south-
southeast waves occur 50 percent of the time.

The shoaling rate analysis shows an extremely high shoaling rate im-
mediately after channel construction followed by a more stable period as the
chammel dimensions stabilized. Since 1974, the shoaling rate has decreased.
it is estimated that the portion of the eroding bank contributing to shoaling

23



O

® NI

S3LVM NOISOHA

I9N434 T4
AYHOLYN SYENVHY ~MMID

v zominy B0
wasing vs o (D
WAL t0 2

TIL¥E WOIS0uT BG4 GRIBTT
APZ OINGINY HNVS

AV8 IFNNOS3IN

APE SIYAV

v wmogni¥

YINORIHIA WI¥LrADYIB

ION4AEY FAITATIM TYNOILYN

BYSNYHY

Ave SITHPHT 45




w4

is approximately 20 percent. The remaining 80 percent is thought to be loose
bay bottom sediments that move along the bay bottom by currents generated by
the wind and eventually accumulates in the chanmel.

In summary, the erosion within the ANWR is occurring at an average rate
of 2 acres per vear since 1944. The erosion is caused by a combination of
traffic on the waterway and wave action from exposure to open expanses of bay
waters south and southeast of the channel. To a lesser extent, hurricanes and
other infrequent events cause erosion and/or shoaling in the waterway.
Adequate data do not exist to quantify the amount from the various contribut-
ing agents, :

7.2.2 COE Study - Shoalwater Bay/Welder Point

A limited evaluation was made of the erosion occurring within the Shoal-
water Bay to Welder Point reach of the GIWW. A comparison was made of 1975
and 1986 aerial photos at ten locations where banks existed on both sides of
the channel. For this time period, the erosion along the channel 1is estimated
at 3.2 feet per year per bank. Most of this is occurring along the south bank
and a portion of the north bank. This results in a loss of approximately 2.5
acres per year within this reach. It is also noted that the backside of the
emergent bank accreted approximately one foot per year or (.7 acres per year.
Since no disposal has occurred in this area since 1974, with the exception of
DA 121, this accretion appears to represent a marsh fringe resulting from the
1974 dredging which had not yet established in the 1975 photos,

While erosion is occurring within this reach of channel, the effects on
cranes are uncertain. The high upland banks created from past unconfined dis-
posal are being eroded to create a shallow water area between the channel top
width and the emergent bank. Stehn (1986) states that this area is of mar-
ginal quality with limited crame use. Therefore, upland areas with no crane
use are being eroded to create shallow areas of marginal crane use.

7.2.3 USFWS Study

Stehn (1986) estimated the amount of erosion along the GIWW within the
Dewberry Island to Welder Point portion and through the ANWR. Using 1986
aerial photos, measurements Were made at various points of the bank-to-bank
width and an average width determined. The annual rate of ercsion was then
determined by subtracting the channel width and dividing by the 45 year time
period.

In the Welder Point area, Stehn (1986} estimated the 1986 average width
at 526 feet and the erosion rate at 7.0 feet per year (or 3.5 feet for each
bank per yvear). Through the ANWR, the chamnel width was estimated at 419 feet
and the erosion rate at 4.6 feet per year (or 2.3 feet for each bank per
year).

Stehn (1986) used a channel width of 210 feet. As explained in Section
6.3, the constructed top widths of the channel were 210 feet and 265 feet,
respectively, for Welder Point and the ANWR. Applying this correction to the
ANWR data results in a revised erosion rate of 3.4 feet per year (1.7 feet per
bank). These estimates are consistent with the COE studies.
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7.3 Levee Failure-

The USFWS has expressed concern over the potential impact of a levee
failure as a result of two incidents during dredging of the GIWW through the
ANWR in 1985. The ANWR areas were "“repaired as necessary”. Only specific
sections were repalred, with the remainder of the levee system left as is.

The two failures occurred in sections not designated for repairs. No failures
occurred in the repaired areas. Since then, disposal area levees have been
newly constructed or reconstructed. This is an important distinction from
that performed at the Refuge. For all areas, the levees will be reconstructed
prior to use, thus reducing the potential for failure from unrepaired sec-—
tions. In addition, the levee crown width has been increased from 6 feet to 8
feet, thus providing greater levee stability.

As a result of these past failures, a Dredged Material Spill Contingency
Plan has been implemented for dredging operations involving confined disposal
areas. The plan requirements are shown in Table 5. These measures should
reduce the potential for a levee failure and minimize any impacts. Should a
breach occur, the impacts would be similar to those that created much of the
existing areas.

The other major concerm is the erosion occurring along the bay side of
DA's 127 and 129 which is threatening to breach the levees and expose the con-
tained dredged material to the bay (Figure 6). The primary cause of the ero-
sion is wind-generated .waves from the predominant southeast direction and is
further enhanced during storm conditions. The COE is currently evaluating the
most effective remedy to this problem.

The concern from this problem is whether potentially contaminated
material from within the DA's will re-enter the bay system and pose a threat
to cranes. As discussed in Section 7.1, the material being dredged is not
considered contaminated. In addition, bioassays of the dried dredged material
indicate no significant difference when compared to surrounding bay bottoms
and known crane use areas. While efforts are being made to prevent the ero-—
sion of the levees, no impact to crane habitat is expected should this occur.

7.4 Other Effects

Another indirect effect as a result of maintenance dredging is the con~
tinued risk of oil or chemical spills on the GIWW and CV. As the channels are
maintained, barge traffic carrying hazardous or toxic material will continue
to use the channels, The risk of a spill from a collision will continue to
exist,.

Conversely, if the channels are not maintained, the channels will shoal
to depths unsafe for this same barge traffic. Barges will continue to use the
channels, thus increasing the risk of spill from a grounding or collision.
Alternatively, a reduced depth would force barges to '"light-load" in order to
avoid grounding. This would increase the number of barges on the channels
necessary to caryy the same tomnage. The increased traffic would also in-
crease the risk of a spill.
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TABLE 5
DREDGED MATERIAL SPILL CONTINGENCY PLAN
Dredged Material Spill Contingency Plan. The Contractor will provide and

maintain an effective dredged material spill contingency plan that includes
the following as a minimum:

a) The Contractor will be required to have 24-hour a day monitoring of
each confined disposal area during disposal operations. The personmnel
monitoring the levees will be in radio contact with the dredge. The number
and qualifications of personnel to be used for this purpose should be included
in the plan.

b) The Contractor will be required to identify and have available the
names and phone numbers of companies having silt curtains which can contain
any dredged material discharged from the disposal area.

c) The Contractor's Dredged Material Spill Contingency Plan will in-
clude the following procedures to be followed in the event of a spill:

1) The dredge will cease cperations in the disposal area.

2) The Contractor will immediately notify the Contracting Officer
who in turn will notify the U. S. Fish and Wildlife Service, the Texas Parks
and Wildlife Department, and General Land Office.

3) The Contractor will submit a specific clean-up plan to the Con-
tracting Officer for approval. No clean-up actions will commence until the
plan has been approved by the Contracting Officer. The clean-up of misplaced
material will be at the Contractor's expense.

d) The contractor will be required to submit the Dredged Material Spill
Contingency Plan to the Contracting Officer for approval.
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8.0 SUMMARY OF EFFECTS

¢)

Maintenance dredging of the Gulf Intracoastal Waterway and Channel to
Victoria has been evaluated for direct and indirect effects on endangered and
threatened species and modification of critical habitat. The following sum-
marizes these effects: ’

a. No direct effect on any of the 21 listed specles is expected to oc-
cur as a result of dredging and disposal operationms.

b. The presently utilized upland disposal areas were created prior to
critical habitat designation and impacts have been limited to these areas
since 1974; therefore, no adverse modification of critical habitat is occur-
ring as a result of disposal operatioms.

¢. The existing open water disposal areas are not utilized by any
listed species.

d. Based on extensive chemical analyses, bioassays, and tissue
analyses, no direct or indirect effect to any species is expected as a result
of resuspension of contaminants from dredging and disposal operations within
the critical habitat.

e. Erosion along the GIWW within the Aransas National Wildlife Refuge
is occurring at an average rate of 2 feet per year. This loss of ap-
proximately 2 acres per year of critical habitat is an indirect effect of the -
channel. o

£f. Erosion along the GIWW in the vicinity of Welder Point, based omn
limited data, is occurring at an average rate of 3 feet per year, principally
along the south bank. This loss of approximately 2.5 acres per year of criti-
cal habitat is an indirect effect of the channel,

g. There is no evidence that erosion is occurring along that portion of
the Channel to Victoria that is within the c¢ritical habitat.

h. The potential for levee failure has been reduced through better con-
struction of levees.

i. Maintenance of the channel will continue the risk of oil or chemical
spills. However, failure to maintain the channel may increase the risk of a
spill.

9.0  CONCLUSION

Based on this assessment, modification of whooping crane critical
habitat is occurring from the indirect effects of erosion along the Gulf
Intracoastal Waterway between Corps of Engineers stations 6984000 ~ 728+000
(critical habitat boundary to Turnstake Island) and 770+000 - 838+000 (False
Live Oak Point to Dunham Island). Formal consultation with the U. S. Fish and
Wildlife Service will be requested for this effect to critical habitat within f:}
these areas.
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MAY 1 6 1989

Uperations &
Maintenance Branch

tr. Roy Perez

Field Supervisor

U.5. Fish & Wildlife Service
c/o CCSYU, box 338

v300 Ocean Drive

Corpus Christi, Texas 78412

Dear Kr. Perez:

Pursuant to Section 7(c} of the Endangered Species Act, a
biological assessment for iuwpacts to endangered and threatened
species has been prepared for the maintenance uredging of the Gulf
Intrecovastal Waterway (GIWW) and the Channel to Victoria, Texas,
witmn the critical nabitat of the whooping crame (Enclasure),
based on this assesswent, no direct or indirect efrfects on listed
species are expected. o direct erfects ovn critical habitat are
expected. Indirect effects of erosion upon ¢ritical habitat of the
whuoping Crane, however, 4re occurring.

Therefore, I request initiation of formal consultation for thne
indirect effects of erosion upon critical habitat of the whooping
crane vuccurring along the GIwd between stations ¢95+000 - 728+0G0
and 770+000 - 53b+0G0. In accordance with Section 402,14 (g)(%) of
50 CFR 402, 1 request that a draft copy of the biological wpinicn be
Turnished. We appreciate your continuea cooperatiun in allowing us
w fulfill our responsivilities under tie Endangered Species Act.

Sincerely,

John A. Tudela
Colonel, Corps of Engineers
Jistrict Enginecr

Enclosure
Coples Furrnished w/encl:

USFUS, Albuquerque, New hiexico

USFWS, Aransas tational Wildlife Refuge, Austwell, Texas

SULPT, Austin, Texas

TPHD, Austin, Texas

GLG, Austin, Texas

wational Audubon Soctety, Corpus Christi, Texas

Sierra Club Legal Defense Fund, Ms. Lori Potter, Denver, Colorado
Sierra Club, ir. Brandt Hannchen, Houston, Texas

S, St. Petersburg, Florida (w/0 encl)

v S, Galveston, Texas {w/c encl)



S

UNITED STATES

DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

ECOLOGICAL SERVICES
¢/o CCSY, Campus Box 338

6300 Ocean Drive
Corpus Christi, Texas 78412

March 31, 1989

George R. Rochen

Chief, Construction-Operations
Division

U.5. Army, Corps of Engineers
P. 0. Box 1229

Galveston, Texas 77553

Consultation No. 2-11-89-I-77
Dear Mr. Rochen:

In a certified letter dated March 21, 1989, you requested that this office
provide the Galveston District with a list of endangered, threatened, or
proposed species which might occur along the Gulf Intracoastal Waterway
within the critical habitat of the whooping crane. Because your letter was
not received until March 29, and to prevent further delays, that list was
telephoned on March 29 and 30 to Mr. Richard Medina of your Operations and
Maintenance Branch. Conseguently, the following list of endangered (E) and
threatened (T) species is simply a confirmation of the information already
provided:

Wheooping Crane - E Jaguarundi - E

Grus Americana Felis yagouaroundi

Ocelot - E Eastern Brown Pelican - E
Felis pardalis Pelecanus occidentalis
Kemp's Ridley Sea Turtle - E Aplomade Falcon - E
Lepidochelys kempii Falco femoralis

Piping Plover - T Green Sea Turtle - T
Charadrius melodus Chelonia mydas

Attwater's Prairie Chicken - E Arctic Peregrine Falcon - E
Tympanuchus cupide attwateri Falco peregqrinus tundrius
Loggerhead Sea Turtle - T Interior Least Tern - T
Caretta caretta Sterra antillarium

Bald Eagle - E Hawksbill Sea Turtle - E
Haliaeetus leucocephalus Eretmochelys imbricata

American Alligater - T
Alligator mississippiensis




We look forward to reviewing your Biological Assessment covering these
species.

Sincerely,

ROGELI{Q PEREZ ‘
Field Supervisor

ce:
Director, U.S. Fish and Wildlife Service, Washington, D. C.
Regional Director, U.S. Fish & Wildlife Service, Albuquerque, NM (FWE/SE)

)



Mr. George R. Rochen

Chief, Construction Operations
Division

U.S. Dept. of the Army

Galveston District, COE

Post Office Box 1229
Galveston, TX 77553-1229%

Dear Mr. Rochen:

UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southeast Regional Office
9450 Koger Boulevard
S5t. Petersburg, ¥L 33702

March 29, 1989 F/SER23:TAH: td

This responds to your March 21, 1989, letter requesting information
on threatened and endangered species under the jurisdiction of the

National Marine Fisheries Service
occur in the vicinity of the proposed project.

{(NOAA Fisheries) which might

The enclosed list

contains species under NOAA Fisheries purview that may be present

in the Texas marine environment.

If you have any questions,
Fishery Biologist, FTS 826-3366.

Enclosure

please contact Dr.

Terry Henwood,

Sincerely yours,

Mq.ong‘

Charles A. Oravetz, Chief
Protected Species Management
Branch




Endangered and Threatened Species and Critical Habitats

Listed species

fin whale
humpback whale
right whale '
sei whale
sperm whale

green sea turtle

hawksbill sea turtle

Kemp's (Atlantic)
ridley sea turtle
leatherback sea
turtle

loggerhead sea
turtle-

under NMFS Jurisdiction

Texas

Scientific Name

Balaenoptera physalus

Megaptera novaeanglliae

Eubaleana glacialis

Balaenoptera borealis

Physeter catodon

Chelonia mydas

Eretmochelys 1imbricata

Lepidochelys kempl

Dermochelys coriacea

Caretta caretta

SPECIES PROPOSED FOR LISTING

None

CRITICAL HABITAT
None

CRITICAL HABITAT PROPOSED FOR LISTING

None

Status Date Listed
E 12/02/70
E 12/02/70
E 12/02/70
E 12/02/70
E 12/02/70
TH 07/28/78
E 06/02/70
E 12/02/70
E 06/02/70
TH 07/28/78
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GULF INTRACOASTAL WATERWAY

TURNSTAKE ISLAND TC LIVE OAK POINT

Page 1 of 10
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Date - Arsenic Cadmium Chromium Copper Lead

Sample No, Sampled Station ug/l mg/kg ug/l mg/kg uwg/l mg/kg ug/l mg/kg ug/l mg/kg
Detection Limits 2.0 1.0 2.0 0.1 10.0 1.0 1,0 1.0 5.0 1.0
Criteria {See Notes} 69.0 43,0 1100.0 2.9 140.0
Sediment GIC~-SAB-~BB-1 21 Nov 88 725+000 ‘ BDL BDL 3.4 2.8 BDL
Water GIC-SAB-88-1 21 Nov B8 725+000 BDL BDL BDL BDL BDL
Elutxiate GIC-SAB-88-1 21 Nov 88 1254000 BPL BDL BDL BDL BDL
Sediment GIC-SAB-88-2 21 Nov 88 730+000 BDL BDL 3.2 2.4 BDL
Water GIC~ShB-88-2 21 Nov B8 7304000 BDL BDL BDL BDL BDL
Elutriate GIC-ShAB~88-2 21 Nov BB 730+000 BDL BDL BDL BDL BDL
Sediment GIC-SAB-88-13 21 Nov B8 735+000 BDL BDL 3.7 2.6 BLL
Water GIC-SAB-8B-3 21 Nov BB 735+000 BDL BDL BDL BDL BDL
Elutriate GIC-ShB-BB-3 21 Nov BS 7354000 BDL BDL BDL BDL BDL
Sediment GIC~-ShB-88-4 21 Nov 8B 740+000 BDL BDL 4.2 2.8 BDL
Water GIC-5AB-88-4 21 Mov 88 740+000 BOL BDL BDL BDL BDL
Elutriate GIC-SAB~88-4 21 Nov B8 7404000 BDL BDL BDL . BDL BDL
Sediment GIC-SAB-88-5 21 Nov 88 745+000 BDL BDL 2.8 2.6 BDL
Water GIC-SAB-88-5 21 Nov 88 745+000 BDL BDL BDL BDL BDL
Elutriate GIC~-SAB-88-5 21 Nov 88 7454000 BOL BDL BDL BDL BDL
Sediment GIC-SAB-88-DAl123 21 Hov 88 745+000 BDL BDL 1.8 1.5 BDL
Water GIC-SAB-B8-DA]23 21 Nov 88 745+000 BDL BDL BDL BDL BDL
Elutriate GIC~SAB-B88-DA1213 21 Nov 88 7454000 ~—~rrmmr e m e e e e NOTE 8 —-—--m—rrormr e et cc s m s e e
Sediment GIC-SAB-B88-REF123 21 Nov 88 745+000 BDL BDL 2.1 2.2 BDL
Water GIC-SAB-88-~REF123 21 HNov 8B 745+000 BDL BDL BDL BDL BDL
Elutriate GIC~-SAB-88-REF123 21 Nov 88 7454000 BDL BDL BDL BDL BDL
Sediment GIC-SAB-88-6 21 Nov 88 750+000 BDL BDL 2.9 2.6 BDL |
Water GIC~-S5AB-8B-6 21 Nov 88 750+000 BDL BEDL BDL BDL BDL
Elutriate GIC~-SAB-88-~6 21 Nov 88 750+000 BDL BDL BDL BDL BDL
Sediment GIC~-SAB-B88~7 21 Kov 88 755+000 BDL DDL 3.8 3.1 BDL
Water G1C-5AB8-88-7 21 Nov 88 755+000 BDL BDL BDL BDL BDL
Elutrinate GIC-SAB-88-7 21 XNov B8 755+000 BDL BDL BDL BDL BDL
Sediment GIC-S5AB-BB-8 21 Nov 8B 7604000 BDI, BDL 3.6 2.5 BoL
Water GIC-5hB-9B-8 21 Hov 88 760+000 BDL HDL BDL BDL BDL
Elutriate GIC-ShbB-B8-80 21 Nov 88 760+000 BDL BDL BDL BDL BDL
Sediment GIC-SAB-88-9 21 Nov 88 765+000 BDL BDL 3.7 2.5 BDL
Water GIC-SAB-BB-9 21 Nov 88 765+000 DL BDL BDL BDL BDL

Elutriate GIC~-SAB-88-9 21 Nov 88 7654000 BDL BBL BDL BDL BDL



GULF INTRACOASTAL WATERWAY
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Page 2 of 10 ‘
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Date Arsenlc Cadmium Chromium Copper Lead

Sample No, Sampled Station ug/l mg/kg ug/l mg/kg ug/l mg/kg ug/l mg/kg ug/l mg/kg
Detection Limits 2.0 1.0 2,0 0.1 10.0 1.0 1.0 1.0 5.0 1.0
Criteria (See Notes) 69.0 42.0 1100.0 2.9 140,0
Sediment GIC-SAB-B8B~DA125 21 Nov 88 7654000 BDL <0.6 2.6 2,1 BDL
Water GIC-SAR-8B-DAl125 21 Nov 88 7654000 BDL BDL BDL BDL BDL
Elutriate GIC~-ShB-88-DA125 21 Nov BB 7654000 ~--mmrrcm e e NOTE B =-~-c-mmmmm e nm et e e e e m e e
Sediment GIC~SAR-BB-REF125 21 Nov 88 7654000 BDL BDL 2.9 2.4 BDL
Water GIC-SAB-88-REF125 21 HNov 88 7654000 BDL BDL BDL BDL BDL
Elutriate GIC~SAB~8B8-REF125 21 Nov 88 7654000 BDL BDL BDL BDL BDL
Sediment GIC~-SAB-88~10 21 Nov BB 770+000 BDL BDL 3.1 2.4 BDL
Rater GIC~-SAB-88-10 21 Nov B8 7704000 BDL BDL BDL BDL BDL
Elutriate GIC-SAB-B8~10 21 Mov 88 770+000 BDL BDL BDL BDL BDL
Sediment GIC-SAB-88~11 2] Nov 88 7154000 BDL BDL 4.0 2.9 BDL
Water GIC-S5AB-8B-11 21 Nov 88 7754000 BDL BDL BDL BDL BDL
Elutriate GIC—SAB-88~11 21 Nov 68 775+000 BDL BODL BDL BDL BDL




~,

GULF INTRACOASTAL WATERWAY

TURNSTAKE ISLAND TO LIVE OAK POINT

Date Sampled: 21 Nov 88 Page 3 of 10
Mercury Nickel Selenium Zinc Total PCB 4,4'-DDT Chlordane

Sample HNo. ug/l mg/kg ug/l mg/kg ug/l mg/kg ug/l mg/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg
Detection Limits 0.2 0.1 5.0 1.0 2.0 0.5 5.0 1.0 0.5 5.0 0.02 0.2 0,02 0.2
Criteria (See Notes) 2.1 75.0 300.0 95.0 10,0 0.13 0.09
Sediment SAB-B88-1 BDL 3.2 . BDL 10.6 BDL BDL BDL
Water SAB-88-1 BDL BDL BDL BDL BDL BDL BDL
Elutriate SKAB-88-1 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-88-2 BDL 2.7 BDL 10.3 BDL BDL BDL
Water SAB-BB-2 BDL BDL BDL BDL BDL BDL BDL
Elutriate SAB-B8B-2 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-BB-3 BDL 3.2 BDL 11.1 BDL BDL BDL
Water SAB~-88-3 BDL BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-3 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-BHB-4 BDL 3.6 BDL 12,8 BDL BDL BDL
Water SAB-88-4 BDL BDL BDL BDL BDL BDL BDL
Elutriate ShB-BB-4 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-88-5 BDL 2.6 BDL 10.8 BDL BDL BDL
Water SAB~BB~5 BDL BDL BDL BDL BDL BDL BDL
Elutriate ShBE-8B-5 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-88-DAl23 BDL 1.7 BDL 7.6 BDL BLL BDL
Water SAB-88-DAal123 BDL BDL BDL BDL BDL BDL BDL
Elutriate SAB-BB~DAl23 ~errrmmmereec et —m s m—mm e NOTE B «-w-rcmcmmemcenerr=e= e — e ——m o e
Sediment ShB~BB8-REF123 BDL 2.9 BDL 10.8 BDL BDL BDL
Water SAB-88-REF123 BDL BDL BDL BDL BDL BDL BDL
Elutriate SAB-HB-REF123 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-BB-6 BDL © 3,0 BDL 10.2 BDL BDL BOL
Waterx ShB-B8-6 BDL BDL BDL BDL BDL BDL BDL
Elutriate ShB~BB8-6 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-88-7 BDL 3.2 BDL 13.0 BDL BDL BDL
Water ShB-88-7 BDL BDL BDL BDL BDL BDL BDL
Elutriate SAB-B8-7 BDL ., BDL BDL BDL BDL BDL BDL
Sediment ShB-88-8 BDL 3.0 BDL 11.4 BDL BDL BDL
Water SAB-88-8 BDL BDL BDL BDL BDL BDL BDL
Elutriate SAB-BB-8 BDL BDL BDL BDL BDL BDL BDL
Sediment SAB-88-9 BDL 3.2 EDL 11,7 BDL BDL BDL
Water SAB-88-9 BDL BDL BDL BDL BDL BDL BDL

Elutriate SAB-88-9 BDL 8DL BDL BDL BDL BDL BDL



GULF INTRACOASTAL WATERWAY

TURNSTAKE ISLAND TO LIVE OAK POIRT

Date Sampled: 21 Nov 88 Page 4 of 10
Mercury Nickel Selenium Zine Total PCB 4,4'-DDT Chlordane
Sample No. ug/l mg/kg ug/l mg/kg ug/l ma/kg vg/l mg/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg :
Detection Limits 0.2 0.1 5.0 1.0 2.0 0.5 5.0 1.0 0.5 5.0 0.02 0.2 0.02 0.2 .
i
Criteria (See Notes) 2.1 75.0 300.0 95.0 10.0 0.13 0.09
Sediment SAR-88-DA125 BDL 2.4 . BDL 9.9 BDL BDL BDL
Water SAB-88-DA125 BDL BDL BDL BDL BDL BDL BDL
Elutriate  SAB=BB-DR125 oo oo e HOTE 8 -m-=sscomms—mmm oo mm e e e !
i
Sediment SAB-88-REF125 BDL 2.6 BDL 10.9 BDL BDL BDL E
Water SAB-8B-REF125 BDL BDL BDL BDL BDL BDL BDL é
Elutriate SAB-BB-REF125 BDL BDL BDL BDL BDL BDL BDL '
Sediment SAB-88~10 BDL 2.7 BDL 10.0 BDL BDL BDL
Hater SAB-B8B~10 BDL BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-10 BDL BDL BDL BDL BDL BDL BDL :
Sediment SAB-B8B~11 BDL 1.5 BDL 12.2 BDL BDL BDL @
Water SAR-88-11 BDL BDL BDL BDL BDL BDL BDL ;
Elutriate SAB-88-11 BDL BDL BDL BDL BDL BDL BDL
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GULF INTRACOASTAL WATERWAY.
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TURRSTAKE ISLAND TO LIVE OAK POINT

Date Sampled: 21 Nov 88

Page 5 of 10

Fluoranthene Benzo (a)pyrene

ug/l

BDL
BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL

BDL
BDPL

BDL
BDL

BDL
BDL

ug/kg
10.0

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

ug/l
0.5

BDL
BDL

BDL
BDL

BDL
BDL

BDL
BDL

BDL
BPL

BDL
BDL

ug/kyg

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

Toxaphene Total PAH Naphthalene Acenaphthene
Sample No. ug/l ug/kg ug/l mg/kg ug/l ug/kg wg/l ug/kg
Detection Limits 8.5 5.0 5.0 0.5 2.0 50.0 2,0 50.0
Criteria (See Notes) 0.21 300.0 2350.0 270.0
Sediment S5AB-08-1 BDL BDL . BDL BDL
Water SAB-88~1 BDL BDL BDL BDL
Elutriate SAB-88-1 BDL BDL BDL BDL
Sediment ShAB-88-2 BDL BDL BDL BDL
Water SAB-88-2 BDL BDL BDL BDL
Elutriate SAB-88-2 BDL BDL BDL BDL
Sedifent SAB-88-3 BDL BDL BDL BDL
Water SAB-88-3 BDL BDL BDL BDL
Elutriate SAB-88-3 BDL BDL BDL BDL
Sediment SHB-88-4 BDL BDL BDL BDL
Water ShB-BB-4 BDL BDL BDL BDL
Elutriate ShB-88-4 BDL BDL BDL BDL
Sediment SAB-88-5 BDL BDL BDL BDL
Water SAB-@8~5 BDL BDL BDL BDL
Elutriate SAB-88-5 BDL BDL BDL BDL
Sediment SAB-808-DA123 BDL BDL BDL BDL
Water ShB-88-DA123 BDL BDL BDL BDL
Elutriate SAB-BB-DA123 ~w----mmrmckr e —— NOTE B wm-—-mmmmm s e c e e v e e e e e
Sediment SAB-BB-REF123 BDL BDL BDL BDL
Water SAB-88-REF123 BDL BDL BDL BDL
Elutriate SAB-8B8-REF123 BDL BDL BDL BDL
Sediment ShB-88-6 BDL BDL BDL BDL
Water SAB-88-6 BDL BDL BDL BDL
Elutriate ShB-88-6 BDL BDL BDL BDL
Sediment SAB-08-7 BDL BDL BDL BDL
Water SAB-88-7 BDL BDL BDL BDL
Elutriate SAB-8B-7 BDL BDL BDL BDL
Sediment SAB-88-8 BDL boL BDL BDL
Water SAD~88-8 BDL BDL BDL BDL
Elutriate ShB-88-8 BDL BDL BDL BDL
Sediment ShB-88-9 BDL BDL BDL BDL
Water SAB-88-9 BDL BDL BDL BDL

Elutriate SAB-88-9 BDL BDL BDL BDL

BDL
BDL

BDL
BDL



GULF INTRACOASTAL WATERWAY

Date Sampled: 21 Nov B8 Page 6 of 10
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Toxaphene Total PAH Naphthalene Acenaphthene Fluoranthene Benzo(a)pyrene
Sample No. vg/l ug/kg ug/l mg/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg 1
Detection Limits 0.50 5.0 5.0 0.5 2.00 50.0 2.0 50.0 0.5 10.0 0.50 10.0 :
Criteria (See Notes) 0.21 300.0 2350.00 970.0 40,0 :
Sediment SAB~B8-DA125 BDL BDL ’ BDL BDL BDL BDL %
Water SAB-BB-DA125 BDL BDL BDL BDL BDL BDL 7
Elutriate  SAB-B8~DAl25 ~es-tmmcmcmmmmemc e meecnee oo NOTE 8 ~—-=m—m o m e e e e e e 1
§
Sediment SAB-8B-REF125 BDL BDL BDL BDL BDL BDL §
Water SAB-88~REF125 BDL BDL BDL BDL BDL BDL ;
Elutriate SAB-BB-~REF125 BDL BDL BDL BDL BDL BDL
Sediment SAB-88-10 BDL BDL BDL BDL BDL BDL
Water SAB-B8-10 BDL BDL BDL BDL BDL BDL
Elutriate SABR-B8-10 BDL BDL BDL BDL BDL BDL i
Sediment SAB-8B-11 BDL BDL BDL BDL BDL BDL ?
Water SAB-88-11 BDL BDL BDL BDL BDL BDL
Elutridte  SAB-88-11 BDL BDL BDL BDL BDL BDL i

|
|
1



GULF INTRACOASTAL WATERWAY.

Date Sampled: 21 Nov 88 Page 7 of 10
Acenaphthylene Fluorene Phenanthrene Anthracene Pyrene Benzo(a)anthra
Sample No,. ug/l wug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l wug/kg
Detection Limits 2.5 50.0 0.5 10.0 1.0 20.0 1.0 20.0 0.5 10.0 1.0 20.0

Criteria (See Notes)

Sediment SAR-8B-1 BDL BDL , BDL BDL EDL BDL
Water ShB-BE-1 BDL BDL BDL BDL BDL BDL
Elutriate  SAB-88-1 BDL BDL BDL BDL BDL BDL
Sediment ShB-B8-2 pDL BDL BDL BDL BDL BDL
Water SRB-88-2 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-2 BDL BDL BDL BDL BDL BDL
Sediment SAB-B8~3 BDL BDL BDL BDL BDL BDL
Water SAB-B8-3 BDL BDL BDL BDL BDL BDL
Elutriate SAB-86-3 BDL BDL BDL BDL BDL BDL
Sediment SAB-8B8-4 BDL BDL BDL BDL BDL BDL
Water SAB-B88-4 BDL BDL BDL BDL BDL BDL
Elutriate  SHB-B8-4 BDL BDL BDL BDL BDL BDL
Sediment SKB-88-5 BDL BDL BDL BDL BDL BDL
Water ShB~B8-5 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-5 BDL BDL BDL BDL BDL BDL
Sediment SAB-BB-DA123 BDL BDL BDL BDL BDL BDL
Water SAB~BB-DA123 BDL . BDL BDL BDL BDL BDL
Elutriate SAB-BB-DAl123 ~-cmcercemmde s c s a————— e NOTE 8 =w-ecormmm e s cmc e mme —m e m R i
Sediment SAB-88-REF]23 BDL BDL BDL BDL - BDL BDL
Water SAB-B8-REF123 BDL BDL BDL BDL BDL EDL
Elutriate  SKB-88-REF123 BDL BDL BDL BDL BDL BDL
Sediment SAB-8B-6 BDL BDL BDL BDL BDL BDL
Water SRB-88-6 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-6 BDL BDL BDL BDL BDL BDL
Sediment SAL-08-7 BbL BDIL BDL BDL BDL BDL
Water SAB-88-7 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-7 BDL BDL BDL BDL BDL BDL
Sediment SRB-88-8 BDL BDL BDL BDL BDL BDL
Water SRB-B#-B BDL BDL BDL BDL BDL BDL
Elutriate  ShB-8§-B BDL BDL BDL BDL BDL BDL
Sediment SRB~BB-9 BDL BDL BDL BDL BDL BDL
Water SAB-88-9 BDL BDL BDL BDL BDL BDL

Elutriate ShB-88-9 BDL BDL BDL BDL BDL BDL



Date Sampled: 21 Nov 88
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Benzo(a)anthra

Sample No.
Petection Limits

Criteria {See Notes})

Sediment SAB-88-DA125
Water ShB-88-DAl125
Elutriate SAB-B88-DA125
Sediment SAB-B8-REF125
Water SAB~B8~REF125
Elutriate SAB-B88~-REF125
Sediment SAB-B88-10
Water SAB-BB-10
Elutriate SKB-BB-10
Sediment SAB-88-11
Water SAB-88-11
Elutriate SAB-BB-11

Acenaphthylene
ug/l ug/kg
2,5 50.0
BDL
BDL
BDL
BDL
BDL
BDL
BEDL
BDL
BDL
BDL
BDL

GULF INTRACOASTAL WATERWAY

TURNSTAKE ISLAND TO LIVE OAK POINT

Fluorene Phenanthrene Anthracene

ug/l ug/kg ug/l wug/kg ug/1l ug/kg

e k. e -y 5 T n R = kL T kL B i o e A e g o A e AR A R L G e A An ke A e R e S e o T Ak L AL o e A —

0.5 10.0 1.0 20.0 1.0 20.0
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL
BDL BDL BDL

Pyrene

ug/l ug/kg
0.5 10.0

BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

BDL
BDL
BDL

Page 8 of 10

ug/l ug/kg

BDL
BDL

BDL
BDL

BDL

BDL
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GULF INTRACOASTAL WATERWAY.

Date Sampled: 21 Nov @8 Page 9 of 10
Chrysene Benzo (b) fluor Benzo(k)}fluor Benzo(ghi}per'Dibenzo{ahlan Indeno{l23cd)py
Sample No. vg/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg
Detection Limits 0.5 10.0 0.1 2.0 0.1 2.0 0.1 2.0 0.5 10.0 0.5 10.0

Criteria (See Notes)

Sediment SAB~B8-1 BDL BDL . BDL BDL BDL BDL
HWater SAB-B88~1 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-1 BDL BDL BDL BDL BDL BDL
Sediment SAB-BB-2 BDL BDL BDL BDL BDL BDL
Water SAB-88-2 BDL BDL BDL BDL BDL BDL
Elutriate SAB~-B88-2 BDL BDL BDL BDL BDL BDL
Sediment ShB-8B-3 BDL BDL BDL BDL BDL BDL
Water SAB-88-3 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-3 BDL BDL BDL BDL BDL BDL
Sediment S5AB~-B8-4 BDL BDL BDL BDL BDL, BDL
Water ShB-8B8-4 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-4 BDL BDL BDL BDL BDL BDL
Sediment SAB-88-5 BDL BDL BDL BDL BDL BDL
Water SAB-BB-5 BDL BDL BDL BDL BDL BDL
Elutriate SAB-BB-5 BDL ©  BDL BDL BDL BDL BDL
Sediment SAB-8B-DA123 BDL BDL BDL BDL BDL BDL
Water SAB-88~DAR121 BDL : BDL BDL BDL BDL BDL
Elutriate SAB-H8-DAl23 =---mr-—mmcmmccema e - NOTE 8 =~=~—wo—me——we - B atat bl DLl Dt
Sediment SAB-B8B-REF123 EDL BDL BDL BDL BDL BDL
Water SAB-88-REF123 BDL BDL BDL BDL BDL BDL
Elutriate SAB-BB~REF123 BDL BDL BDL BDL BDL BDL
Sediment SAB-88-6 BDL BDL BDL BDL BDL BDL
Water SAB-88-6 BDL BDL BDL BDL BDL BDL
Elutriate SAB-BB-6 BDL BDL BDL BDL BDL BDL
Sediment SAB-88-7 BDL 8Dl BDL BDL BDL BDL
Water SAB-88-7 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-7 BDL BDL BDL BDL BDL BDL
Sediment SAB-8B-8 BDL BDL BDL BDL BDL BDL
Water SAB-B8-8 BDL BDL BDL BDL BDL BDL
Elutriate SLB-B8-8 BDL 8DL BDL BDL BDL BDL
Sediment SkB-B88-9 BDL BDL BDL BDL BDL BDL
Water SAB-B8B8-9 BDL BDL BDL BDL BDL BDL

Elutriate SAB-BE-9 BDL BDL BDL BDL BDL BDPL

Y



GULF INTRACOASTAL WATERWAY
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TURNSTAKE ISLAND TO LIVE OAK POINT

Date Sampled: 21 Nov 88 Fage 10 Of_io,-

---------- Chrysene Benzo (b) fluor Benzo(k)fluox Benzo{ghl)per Dibenzol(ah)an Indeno(123cdlpy
Sample No. ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg uwg/l ug/kg ug/l ug/kg

Detection Limits 0.5 10.0 0.1 2.0 0.1 2.0 0.1 2.0 0.5 10.0 0.5 10.0

Criteria (See Notes)

Sediment SAB-88-~DA125 BDL BDL BDL BDL BDL BDL
Water SAB-88-DA125 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88~DAl25 --re-m-—mmem——mae- e —— et e e ———— e NOTE 8 ~—worecmrmc e e et e e e e
Sediment SAB-BB-REF125 BDL BDL BDL BDL BDL BDL
Water SAB-88-REF125 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-~REF125 BDL BDL BDL BDL BDL BDL
Sediment SAB-88-10 . BDL BDL BDL BDL BDL BDL
Water SAB-88-10 BDOL BDL BDL BDL BDL BDL
Elutriate SAB-88-10 BDL BDL BDL BDL BDL BDL
Sediment ShB-88-11 BDL BDL BDL BDL BDL BDL
Water SAB-88-11 BDL BDL BDL BDL BDL BDL
Elutriate SAB-88-11 BDL 8DL BDL BDL BDL BDL
NOTES: 1. Criteria shown are EPA Quality Criteria for Water, 1986; March 1987 and January 1988,

These water quality criteria are shown only for comparative purposes since there ia no
regulatory requirement for the discharge of dredge material to meet these criteria,
Presently, no EPA criteria exist for marine sediment,

2. No EPA criteria presently exist for the following parameters: total PAH; acenaphthene;
fluoranthene and naphthalene, The value shown is that concentration at which acute
toxicity to saltwater aquatic life has been observed,

3. The criterion for toxaphene lies below the detection limit which is routinely attainable by
commercial laboratories. Consequently, this minimum detection limit is used as a reference
value,

4. Chromium is expressed as total chromium.

5. Total PAH is expressed as fluoranthene equivalents,.

6. BDL = Below Detection Limits,

7. Dredging Invitation No. DACW64-89-B-0014.

B, Analyscs not performed, 0 ﬁ)

u AYT Aad A e e e A aee Y L] . . . -
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;
;
:
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;
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Sample No.

Detection Limits

Criteria

Sediment
Water
Elutriate

Sediment
Water
Elutriate

Sediment
Water
Elutriate

Sediment
Water
Elutriate

Sediment
Water
Elutriate

Sediment
Water
Elutriate

Sediment
Water
Elutriate

Sediment
Water
Elutriate

Scediment
Water
Elutriate

Sediment
Water
Elutriate

Sediment
Water
Elutriate

[(See Notes)

GIC-89-V-3
GIC-89-V-3
GIC-89-V-~3

GIC-89-V-4
GiC-89-V-4
GI1C-B%-V-4

GIC-89~V-5
GIC-89-V-5
GIC~-89-V-5

GIC-B9-V-DA3
GIC-89-V-DA3l
GIC-89-V-DA3

GIC-88-Vé6
GIC-8B-Vé
GI1C-88-V6

GIC~-88-V7
G1C-88-V7
GIC-88-V?

GIC-88~V-DA7
GIC-88-V-DA7
GIC-88~-V-DAT

GIC-88-V-~REF7
G1V-88-V=REF?
G1C-88-V-REF7

GIC-8B-V-18
GIC-BB-V-§
G1C-88-V-B

GIV-8B8-v-9
GIC-88-V-9
GIC-BB-V~9

GIC-48-Vv-DAl3
GI1C-88-V-DAl3
GIC-88-V-DAl3

Date

Sampled

31
1
31

31
3l
3

1
31
i1

31
31
3l

17
17
17

17
17
17

17
17
17

17
17
17

17
17
17

17
17
17

17
17
17

Jan
Jan
Jan

Jan
Jan
Jan

Jan
Jan
Jan

Jan
Jan
Jan

Dac
Dec
Dec

Dec
Dec

Dec

Dec
Dec
Dec

Dec
Dec
Dec

Dec
Dec
Dec

Dec
Dec
Dec

Dec
Dec
Dec

B9
B3
82

89
89
as

83
89
89

B9
a9

88
88
88

B8
&8
88

88
88
88

88
88
88

88
88
g8

a8
B8
es

88
88
88

Station

50+00
50+00
50+00

100+00
100+00
100400

150+00
150+00
150400

170+00
170400
170400

200400
200400
200+00

250400
250400
250400

280+00
280400
280400

280+00
280+00
280400

300400
300+00
300+00

350+00
350+00
350+00

390+00
390+00
350+00

GULF INTRACOASTAL WATERWAY.

CHANNEL TO VICTORIA § SEADRIFT

Arsenic
ug/l mg/kg
2.0 1.0
69.0
BDL |
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Cadmium

ug/l mg/kg
2.0 0.1

43.0
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

£
Page 1 of 9
Chromium Copper Lead
ug/l mg/k ug/l mg/kg ug/l mg/kg
10.0 1.0 1.0 1.0 5.0 1.0
1100.0 2.9 140.0
3.8 3.5 <1,2
BDL BDL BDL
BDL BDL BDL
4.6 6.0 <1.1
BDL BDL BDL
BDL BDL BDL
3.7 2.7 BDL
BDL BDL BDL
BDL BDL BDL
2.2 1.5 1.3
BDL BDL BD L
NOTE 8 =-=-=- ———— e ———————
3,9 r BDL
EDL BDL BDL
BDL BDL BDL
3.9 2.8 BDL
BDL BDL BDL
BDL BDL BDL
2.0 2.1 BDL
BDL BDL BDL
NOTE B =====—w=ww et m e ———
2,3 2.5 BDL
BDL BDL BDL
BDL BDL BDL
1.6 2.4 BDL
BDL BDL BDL
BDL BDL BDL
2.9 2.6 1.2
BDL BDL BDL
BDL BDL BDL
2.3 1.8 1.5
BDL BDL BDL
NOTE B rmrrrremseee e mmem e r e cm e e e
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Date

Sample No. Sampled Station
Detection Limits
Criteria (See Notes)
Sediment GIC~88-REF13 17 Dec 88 390400
Water GIC-88-REF13 17 Dec 88 380+00
Elutriate GIC-88-REF13 17 Dec 88 390+00
Sediment GIC~88-V-10 17 Dec B8 400+00
Water GI1C-88-v-10 17 Dec 88 400400
Elutriate GIC-88~V-10 17 Dec B8 400400
Sediment GI1C-88-v-11 17 Dec 88 450+00
Water GIC~-BB-V-11 17 Dec 88 450+00
Elutriate GIC-88-V-11 17 Dec 88 450+00
Sediment GIC-88~-V=-12 17 bec 88 500+00
Water GIC-88-v~-12 17 Dec 88 500+00
Elutriate GIC-88-V-12 17 Dec B8 S500+00
Sediment GIC-88-5~3 17 Dec B8 60+00
Water GIC-88-5~3 17 Dec 88 60400
Elutriate GIC-8§8-8-3 17 Dec B8 60+00
Sediment GIC-88-5-4 17 Dec B8 108400
Water GIC-B88-5-4 17 Dec 88 108400
Elutriate GIC-88-5-4 17 Dec 088 108+00

Arsenice

vg/l mg/kg
2.0 1.0

69.0
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDIL
BDL

BDL

BDL
BDL

BDL

BDL

Cadmium
ug/l mg/kg
2.0 0.1
43.0
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Chromium
ug/l mg/kg
10.0 1.0

1100.0
2.5

BDL

BDL
3.1

BDL

BDL
3.4

BDL

BDL
3.3

BDL

BDL
2.8

BDL

BEDL
3.8

BDL

BDL

Copper
ug/l mg/kg
1.0 1.0
2.9
2.6
BDL
BDL
2,9
BDL
PDL
a.0
BDL
BDL
3.0
BDL
BDL
2,4
BDL
BDL
5.4
BDL
BDL

Page 2 of 9
Laad
ug/l mg/kg
5.0 1.0

140.0
BDL

BDL

BDL
2.3

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL
BDL

BDL

BDL

()




GULF INTRACOASTAL WATERWAY

Dates Sampled: 17 Dec 88, 31 Jan 89 Page 3 of 9
Mercury Nickel Selenium 2inc Total PCB 4,4'-DDT Chlordane
Sample No, ug/l mg/kg ug/l mg/kg ug/l mg/kg ug/l mg/fkg ug/l ug/kg ug/l ug/kg ug/l ug/kg
Detection Limits 0,2 0.1 2.0 1.0 2,0 0.5 5.0 1.0 0.5 5.0 0.02 0.2 0.02 0.2
Criteria (S5ee Notes) 2.1 75.0 300.0 95.0 10.0 0.12 0.09
Sediment GIC-89-v-3 BDL 3.7 . BDL 10,7 BDL BDL BDL
Hater GIC-B9-v-3 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-89-v-3 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-B9-V-4 BDL 4.2 BDL 12.9 BDL BDL BDL
Water GIC-B9-V-4 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-89-v-4 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC~-89-V-5 BDL 3.3 BDL 10.2 BDL BDL BDL
Water GIC~-89~V-5 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-89-Vv-5 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-89-V-DA3 BDL 1.6 BDL 5.6 BDL BDL BDL
Water GIC-B89-V-DA3 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-89-V-DA) ----------mmmeem e e e NOTE 8 ----------- - e e e — e
Sediment GIC-BB-VE BDL 3.1 BDL 11.4 BDL BDL BDL
Water GIC-BB~V6 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-8B-V6 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-BB=V7 BDL 2.8 BDL 11.5 BDL BDL BDL
Water GIC-88-V7 BDL BDL" BDL BDL BDL BDL BDL
Elutriate GIC-8B-V7 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-BB-V-DAT Lo, 2.4 BDL 7.4 BDL uDL BDOL
Waler GIC-BH-V-DA7 BDL POL BDL BDL BDL BDL BDL
Elutriate GlC~8B=V=DA7 ~c-—mtmrcmmr e m e e e e ———— NOTE B === == e o e e e e e et e
Sediment GIC-BB-REF7 BDL 2.1 BDL 8.0 BDL BDL BDL
Water GIC-08B8-REF7 BDL RNL BDL BDL BDL BDL BEDL
Elutriate GIC-BB-REF7 HDL DL BDL BDL BDL BDL BDL
Sediment GIC-8B-V-8 BDL 3.0 BDL 10,2 BDL BDL BDL
Water GlC~-BB-V-8 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-88-V-8 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-88-V~-9 BDL 2.8 BDL 9.0 BDL BDL BDL
Water GIC-88-V-9 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-BB-V-9 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-88-V-DAl3] BDL 2.7 BDL 8.0 BDL BDL BDL
Water GIC-88-V-DAl3 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-8B-V-DAld -+ e e e NOTE B =mmemmmrm et e e v et



GULF INTRACOASTAL WATERWAY

L i A4 ey e g Ly

CHANNEL TO VICTORIA & SEADRIFT

Dates Sampled: 17 Dec 88, 31 lan 89 Page 4 of 9
Mercury Nickel Selenium Zinc Total PCB 4,4'-0DDT Chlordane
Sample KNo. ug/l mg/kg ug/l mg/kg ug/1l mg/kg ug/l mg/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg
Detection Limits 0.2 0.1 5.0 1.0 2.0 0.5 5,0 1.0 0.5 5.0 0.02 0.2 0,02 0.2
Criteria {See Notes) 2.1 75.0 300.0 95.0 10.0 0.13 0.09
Sediment GIC-B8B~REF13 BDL 2.9 BDL 8.5 BDL BDL BDL
Water GIC~8B-REF13 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-8B-REF13 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-BB-V=10 BDL 3.2 BDL 10.0 BDL BDL BDL
Hater GIC~8B-V-10 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-88-V-10 BDL HDL BDL BDL BDL BDL BDL
Sediment GIC-88~V~10 BDL 3.0 BDL 10.4 BDL BDL BDL
Water GIC~B8~V=10 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-B8B~-V-10 BDL BDL BbL BDL BDL BDL BDL
Sediment GIC~88-v-12 BDL 3.1 BDL 10.0 BDL BDL BDL
Water G1C-88~v~12 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC~-88-v-12 BDL BDL BDL BDL BDL BDL BDL
Sediment G1C~88-5-13 BDL 2.7 BEDL 9.5 BDL BDL BDL
Water GIC-88-5-3 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-88-~58-3 BDL BDL BDL BDL BDL BDL BDL
Sediment GIC-88-5-4 BDL 3.0 BDL 17.6 BDL BDL BDL
Water GIC-8B8-S-4 BDL BDL BDL BDL BDL BDL BDL
Elutriate GIC-88-5-4 BDL BDL BDL BDL BDL BDL BDL

i
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GULF INTRACOASTAL WATERWAY.

Page 5 of 9

bPates Sampled: 17 Dec 88, 31 Jan 89
Toxaphene Total PAH Naphthalene Acenaphthene Fluoranthene Benzol(a)pyrene

Sample No. ug/l ug/kyg ug/l myg/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg
Detection Limits 0.5 5.0 5.0 0.5 2.0 50.0 2.0 50,0 0.5 10,0 0.5 10.0
Criteria (See Notes) 0.21 300.0 2350.0 970.0 410.0
Sediment GIC-§9~v-3 BDL BDL . BDL BDL BDL ; BDL
Water GIC-89=-V=-3 BDL BDL BDL BDL BDL BDL
Elutriate GIC~-89-V-23 BDL BDL BDL BDL BDL BDL
Sediment GIC~-89-V-4 BDL BDL BDL BDL BDL BDL
Water GIC-89-V-4 BDL BDL BDL BDL BDL BDL
Elutriate GIC-89-v-4 BDL BDL BDL BDL BDL BDL
Sediment GIC-89-V=-5 BDL BDL BDL BDL BDL BDL
Water GIC-89-V-5 BDL BDL BDL BDL BDL BDL
Elutriate GIC-89-V-5 BDL BDL BDL BDL BDL BDL
Sediment GIC~89~V~-DA3 BDL BDL BDL BDL BDL BDL
Water GIC-89-V-DA3 BDL BDL BDL BDL BDL BDL
Elutriate GIC-89-V-DA3 —-----mmmemrtmr e NOTE 8 == -——mme e e e e et
Sediment GIC-88-V6 BDL BDL BDL BDL BDL BDL
Water GIC-B88-V6 BDL BDL BDL BDL BDL BDL
Elutriate GIC-8B-V6 BDL BDL BDL BDL BDL BDL
Sediment GIC-88-V7? BDL BDL BDL BDL ADL BDL
Water GIC-88-v7 BDL BDL BDL BDL BDL BDL
Elutriate GIC-BB-V7 BDL BDL BDL BDL BDL BDL
Sediment GIC-88-V-DA7 BDL BDL BDL BDL BDL BDL
Water GIC-BB-V-DA? EDL BDL BDL BDL BDL BDL
Elutriate GIC-88-V-DAT7 ~--—e-mrm—mmr st dm e L s s - NOTE 8 ~r----—-— e rrmmr e e e e e s r e m o — o
Sediment GIC-88-V-REF7T BDL BDL BDL BDL BDL BDL
Water GIC-88-V-REF7 BDL BDL BDL BDL BDL BDL
Elutriate GIC-B8B~V-REF?7 BDL BDL BDL BDL BDL BDL
Sediment GIC-g8-v-8 BDL BDL BDL BDL BDL BDL
Water GIC-§8-V-8B BDL BDL BDL BDL BDL BDL
Elutriate GIC-8B8~V-8 BDL BDL BDL BDL BDL BDL
Sediment G1C-~88-V-98 BPL BDL BDL BDL BDL BDL
Water GI1C-88-v-9 BDL BDL BDL BDL BDL BDL
Elutriate GIC-88-V-9 HDL BDL BDL BDL BDL BDL
Sediment GIC-88-Vv-DAll BOL BDL BDL BDL BDL BDL
Water GIC-88-V~DAl13 BDL BDL BDL BDL BDL BDL
Elutriate GIC-88-V-DAl} wrmmrrmrmmmm o m o mm e e e e NOTE 8 -----mtcmmmmmmnen e e e msam——a o=

.
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Dates Sampled: 17 Dec BB, 31 Jan 89 Page 6 of 9
Toxaphene Total PAH Naphthalene Acenaphthene Fluoranthene Benzo(a)pyrene
Sample No. ug/l ug/kg ug/l mg/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg
Detection Limits 0.50 5.0 5.0 0.5 2.00 50.0 2,0 50.0 0.5 10.0 0.50 10.0
Criteria (See Notes) 0.21 300.0 2350.00 970.0 40.0
Sediment GIC-B88-V-REF13 BDL BDL BDL BDL BDL BDL
Water GIC~8B-V~REF13 BDL BDL BDL BDL BDL BDL
Blutriate GIC-88-V~REF13 BDL BDL BDL BDL BDL BDL
Sediment GIC-88-V=-10 . BDL BDL BDL BDL BDL BDL
Water GIC-8B8-V~10 BDL BDL BDL BDL BDL BDL
Elutriate GIC-88-v-10 BDL BDL BDL BDL BDL BDL
Sediment GIC-88-v=-11 BDL BDL BDL BOL BDL BDL
Water GIC-BB~V~11 BDL BDL BDL BDL BDL BDL
Elutriate GIC~88-V-11 BDL BDL BDL BDL BDL BDL
Sediment GIC-88-V-12 BDL BDL BDL BDL BDL BDL 1
Water GIC-88-V-12 BDL BDL BDL BDL BDL BDL i
Elutrlate GIC-B88-V~12 BDL BDL BDL BDL BDL BDL :
]
Sediment GIC-B8-5-3 BDL DL BDL BDL BDL BDL 5
Water GIC-88-5~3 BDL BDL BDL BDL BDL BDL 5
Elutriate GIC-B8~5-3 BDL BDL BDL BDL BDL BDL
Sediment GIC~BB~5-4 BDL BDL BDL BDL BDL BDL
Water GIC-88-5-4 BDL BDL BDL BDL BDL BDL
Elutriste GIC~-BB-5-1 BDL BDL BDL BDL BDL BDL



GULF INTRACOASTAL WATERWAY

Dates Sampled: 17 Dec 88, 31 Jan 89 Page 7 of 9
Acenaphthylene Fluorene Phenanthrene Anthracene Pyrene Benzo(a)anthra
Sample No. ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/l ug/kg ug/1l ug/kg
Detection Limits 2.5 50.0 0.5 10.0 1.0 20.0 1.0 20.0 0.5 10.0 1.0 20.0
Criteria {(See Notes)
Sediment GIC-89-V-3 BDL BDL BDL BDL BDL BDL
Hater GIC-89-V-3 BDL BDL BDL BDL BDL BDL
Elutriate GIC~-89~V~3 BDL BDL BDL BDL BDL BDL
Sediment GIC-99-V-4 BDL BDL BDL BDL BDL BDL
Hater GIC-89-v-4 BDL BDL BDL BDL BDL BDL
Elutriate GIC-99-v-4 BDL BDL BDL BDL BDL BDL
Sediment GIC-89-V-5 BDL BDL BDL BDL BDL BDL
Hater GIC-89-V-5 BDL BDL BDL BDL BDL BDL
Elutriate GIC-89=-V-5 BDL BDL BDL BDL BDL BDL
Sediment GIC-89-V-DA3 BDL BDL BDL BDL BDL BDL
Water GIC-89-V-DA)] BDL BDL BDL BDL BDL BDL
Elutriate GIC-89=V-DA3 —=crmcmcccccccc e st c e e e et e ———— NOTE 8 ====r=remmrr e r e e e

e



GULF 1NTRACOASTAL WATERWAY
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Dates Sampled: 17 Dec 88, 31 Jan 89 ' Page B of 9 :
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Chrysene Benzo(b) flusr Benzo(k)fluor Benzol(ghilper Dibenzo{ah)an Indeno(123cd)py

sample No, ug/l ug/kg ug/l uvg/kg ug/l ug/kg vwg/l ug/lkg ug/l ug/kg ug/l wug/lkg

Detection Limits 0.5 10,0 0.1 2.0 0.1 2.0 0.1 2.0 0.5 10.0 0.5 10.0

i
b
T
1
i
&
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H
i
H

Criteria (See Notes)

Sediment GIC-89-V-3 BDL BDL BDL BDL BDL BDL

Water GIC-B89-V-3 BDL BDL BDL BDL BDL BDL

Elutriate GIC-B89-V-3 BDL BDL BDL BDL BDL BDL

Sediment GIC-89-v=~-4 BDL BDL BDL BDL BDL BDL

Water GIC-89-~V-4 BDL BDL BDL BDL BDL BDL

Elutriate GIC~89-V-4 BDL BDL BDL BDL BDL BDL ;
Sediment GIC-89-Vv~5 BDL BEDL BDL BDL BDL BDL

Water GIC-89-v-5 BDL BDL BDL BDL BDL BDL

Elutriate GIC-89-v~-5 BDL BDL BDL BDL BDL BDL

Sediment GIC~-89-V-DA3 BDL BDL BDL BDL BDL BDL !
Water GIC-89-V-DA} BDL BDL BDL BDL BDL BDL

Elutriate GIC-89~V=DA3 ~e-mu--- L e el e «= NOTE B ~=-r-=-—smemccmcne—mw et m —m e
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GULF INTRACOASTAL WATERWAY
CHANNEL TO VICTORIA & SEADRIFT
Page 9 of 9

Criteria shown are EPA Quality Criteria for Water, 1986; March 1987 and January 1988,
These water guality criteria are shown only for comparative purposes since there is no
regulatory requirement for the discharge of dredge material to meet these criteria,
Presently, no EPA criteria exist for marine sediment,
No EPA criteria presently exist for the fellowing parameters: total PAH; acenaphthene;
fluoranthene and naphthalene. The value shown is that concentration at which acute
toxicity to saltwater agquatic life has been observed.
The criterion for toxaphene lies below the detection limit which is routinely attainable by
commexrcial lahoratories. Conseguently, this minimum detection limit is used as a reference
value,
Chromium is expressed as total chromium,
Total PAH is expressed as fluoranthene eguivalents.
BEDL = Below Detection Limits.
Dredging Invitation No. DACW64-89-B-0022.

Analyses not performed,

Data for sample nos. 3, 4, 5, and DA3 are mean values calculated from duplicate sample analyses.
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Ecological Services
¢/0 CCSU, Campus Box 338
6300 Ocean Drive
Corpus Christ, Texas 78412

May 25, 1993

Colonel John P. Basilotto
District Engineer

U.S. Army Corps of Engineers
P.O. Box 122%

Galveston, TX 775583

Consultation No. 2-11-89-F-77
Dear Colonel Basilotto:

Enclosed is the final version of the biological opinion on the indirect effects
of erosion associated with the existence of the Gulf Intracoastal Waterway (GIWW)
upon the whooping crane critical habitat. This version reflects your April 30,
1593 letter of comments on the April 7, 1993 draft of the opinion, as well as the
commitments mentioned in your March 24, 1993 letter to Refuge Manager Brent
Geizentanner. As I promised in my April 7, 1993 cover letter conveying the last
draft, the Corps' willingness to implement the elements of that draft’'s
reasonable and prudent alternatives into its current GIWW maintenance program has
allowed the Service to conclude a non—adverse biological opinion.

We have added a footnote to the bioclogical opinion peointing out the reasoning
behind not accepting as sufficiently conservative the spill projections of the
Gulf Engineers report. We will accept your April 30, 1993 letter's
characterization of this reasoning as "intuition" if we may choose to define
intuition as meaning "a keen and quick insight." Congress clearly intended the
Service to produce biological opinions with insufficient data and time to be
certain; hence, intuition can be an appropriate tool, if backed by reasoning, for
rendering biological opinions.

In regards to your comments in the April 30, 1993 letter concerning the
requirements in Reasonable and Prudent Alternative 1 for the Corps to provide
transfer funding to and a single point of contact with the Aransas National
Wildlife Refuge Manager, it appears the elimination of the Reasonable and Prudent
Alternatives section from the biological opinion will leave you to resolve these
issues with the Refuge Manager. When you apply for the refuge use permit
necessary to carry out the project-related activities on refuge property, you
will find that the draft biological opinion had anticipated the permit conditions
and was attempting to facilitate your acquisition of that permit.

We have added language to the incidental take section of the biological opinion
to clarify that although some erosion will continue after September 1994, <he
shoreline protection to which the Corps is committed before and after that date
will minimize that erosion to the level of anticipated incidental take. As
concerns your letter's other comments, we believe the deletion of the reasonable
and prudent alternative section moots the issues raised.



This concludes a long but positive process for the endangered whooping crane.
Please contact me if you have any questions about the final biclogical opinion.

Sincerely,

‘_7 VV_\/
ROGELIO PEREZ
Field Supervisor

Enclosure

cc:
Regional Director, U.S. Fish and Wildlife Service, Albuquergue, NM (FWE/SE)
Refuge Manager, Aransas National Wildlife Refuge, Austwell, Texas

State Administrator, U.S. Fish and Wildlife Service, RAustin, Texas (ES)
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Colonel John P. Basilotto
District Engineer
U.S. Army Corps of Engineers
P.O. Box 1229
Galveston, Texas 775353

Consultation No. 2-11-89-F-77
Dear Colonel Basilotto:
This responds to Colonel John A. Tudela's request of May 16, 1989, for formal
consultation pursuant to Section 7 of the Endangered Species Act {(Act) of 1973, as
amended, on the indirect effects of erosion associated with the existence of the Gulf

Intracoastal Waterway (GIWW) and the Channel to Victoria, Texas {CV)}, upon the

critical habitat of the endangered whooping crane (Grus americana). The project

areas over which consultation was requested are the segments of these channels
between U.S. Army Corps of Engineers (Corps) Stations 698 + 000 to 728 + 000, and
770 + 000 to 838 + 000 on the GIWW. These segments are within the critical habitat
of the whooping crane. This consultation was initiated on May 17, 1989, the date the

request was received by the Fish a