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I .O INTRODUCTION 

This appendix to the Gulf Landing Environmental Report (ER) was developed as 
a supplemental submission. It was specifically developed to address a request identified 
during the initial completeness review by the U.S. Coast Guard as follows: 

“NOAA expressed concern that the environmental review data, while containing 
qualitative data for the Northern Gulf of Mexico, is not applicable for the specific 
site proposed for the location of the deepwater port. Moreover, the NOAA 
regional office in Baton Rouge, LA, considers it essential that you quantifL the 
entrainment mortality of eggs and larvae of marine fishery species, as accurately 
as possible, at the proposed port sites. NOAA would prefer that you provide 
depth-specific data on the densities of fish eggs and larvae at each site; 
however, we appreciate the realities that this information may have to be 
obtained over a considerable period of time (Le., at least one year). In order to 
address this issue, it is recommended that your environmental staff examine the 
NOAA Sea Map data set, which may contain much of the pertinent information 
required to complete your environmental review. With regard to depth-specific 
data, you may address this issue by indicating what information is readily 
available, providing some qualitative discussion of the issue and problems 
associated with timely collection of such data, and proposing to obtain 
information as part of an environmental monitoring program. ” 

Gulf Landing has reviewed the Southeast Area Monitoring and Assessment 
Program (SEAMAP) data and completed a reassessment of its potential impact within this 
appendix. 

2.0 AVAILABLE ICHTHYOPLANKTON DATA 

There are limited site-specific or depth-stratified ichthyoplankton data available 
from either West Cameron Block 213, the preferred location for the Gulf Landing LNG 
terminal, or West Cameron Block 183, the potential alternative location for the terminal. 
Plankton by its very nature is at the mercy of winds and currents in open ocean situations. 
Although some members of the ichthyoplankton can swim, planktonic populations tend to 
vary greatly over rather short periods of time in the open ocean. Collecting meaningful 
site-specific and/or depth-stratified data on ichthyoplanktonic populations at any specific 
location would require, at a minimum, seasonal sampling over a period of several years. 

2.1 SEAMAP DATA 

The SEAMAP project is an ongoing database being compiled by a 
State/Federal/university program. The purpose of this program is the collection and 
dissemination of fishery-independent information, or information collected without direct 
reliance on statistics reported by commercial or recreational fishermen, in the U.S. waters of 
the Gulf of Mexico (GOM). The SEAMAP program began in March 1981 and continues 
through the present. 
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SEAMAP plankton samples are taken at stations arranged in a systematic grid 
across the entire northern GOM. Stations are spaced at a minimum of 30 nmi (1/2 degree) 
and are usually sampled in the spring (April-May) and fall (September-October). Plankton 
sampling gear consists of standard 61-cm bongo nets for water column sampling and a 2 m 
x 1 m neuston net for air/sea interface sampling. Mesh size on the bongos is 0.333 mm, 
while mesh size on the neuston net is 0.948 mm. 

A plankton sampling station may consist of both an oblique bongo net tow 
through the water column and a surface neuston tow, or just a surface neuston tow alone. 
At bongo net stations, the standard oblique tow consists of lowering the net to a depth 2 m 
above the bottom at a payout speed of 50 m/min, allowing a 30-s settling time, then 
retrieving the net at a vertical rate of 20 m/min, while the vessel maintains a speed of 1.5 kn 
(maintaining a wire angle of 45'). Neuston tows are made with the 2-m diameter net half 
submerged for 10 min at a vessel speed of 1.5 kn. No flow meters are attached to the 
neuston nets, making this data set impossible to quantify accurately. For this reason only, 
data collected in bongo net tows are presented in this review. 

Because the SEAMAP bongo net tows are oblique through the entire water 
column, no inference about ichthyoplankton depth stratification can be obtained from these 
data. Studies in shallower water (10-m [30-ft] depths) areas inshore of the project site 
where depth stratified sampling did occur have indicated concentrations of zooplankton and 
fish eggs to be between four and five times higher at the surface than at the bottom (Wolff 
and Wormuth, 1984). 

For the purposes of this review, the SEAMAP plankton data set for the entire 
GOM was downloaded from ftp.mslabs.noaa.gov/pub/seamap/gulf/plankton.zip, the N O M  
SEAMAP Internet FTP site. Estimates of the potential entrainment of fish larvae and fish 
eggs during the operation of a seawater intake system such as the one proposed for Gulf 
Landing, were developed using SEAMAP stations within a 30-min (30 nmi) box around the 
proposed and alternative project sites (Figure 1). These stations were retrieved from the 
master data set using MS Access 2000, and their contents were converted into MS Excel 
spreadsheet format for analysis. Due to the SEAMAP sampling strategy, stations within 
21 nmi of Block 213 were assessed for estimating impacts at the preferred location, and 
stations within 25 nmi of Block 183 were assessed for estimating impacts at the alternative 
location (Figure 1). Total concentrations of ichthyoplankton within the SEAMAP 30-min 
(30 nmi) by 30-min (30 nmi) area also were evaluated. 

N O M  has provided an estimate of 11,587 fish eggs per million gallons of water 
based on SEAMAP data (Nancy Thompson/Alex Chester memorandum to Roy Crabtree, 
Regional Administrator July 11, 2003). However, although eggs are collected and sorted 
from SEAMAP samples, they are not cataloged into the SEAMAP system. SEAMAP has 
thousands of eggs, but they do not have any way to access or provide station specific data 
(Kim Williams, manager NOAA SEAMAP sample archives St. Petersburg, Florida, personal 
communication). We have utilized the NOAA estimate of 11,587 fish eggs per million 
gallons of water in Table 1 of this response. The SEAMAP data are collected in the spring 
and fall when spawning and recruitment of fish species may be seasonally high. 
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Per Day 

2.2 SHAW ET AL. (2002) DATA 

Per ~ii Per Day 

In order to develop the quantitative estimates of potential marine larval fish 
entrainment presented in the Gulf Landing LNG Terminal ER, we selected data from the 
MMS OCS Study 2002-077, “Offshore Petroleum Platforms: Functional Significance for 
Larval Fish Across Longitudinal and Latitudinal Gradients” by Richard F. Shaw et al. (2002). 
We made this decision as it may be argued that the Shaw et al. (2002) data set represents 
the best data available to assess potential entrainment impacts from offshore operations 
such as those proposed by Gulf Landing. 

West Cameron 21 3 
(Preferred Alternative) 
West Cameron 183 

The Shaw et al. (2002) data were collected on offshore structures (petroleum 
platforms). Offshore structures represent hard substrate, or “vertical benthos” imposed into 
an otherwise featureless pelagic environment. Offshore structures of all types are thought 
to enhance the production of habitat-limited species by providing additional spawning habitat 
and nursery and recruitment area (Shaw et al., 2002). For this reason, we believe data 
collected around structures are more appropriate for estimating ichthyoplankton populations 
likely to be present around the Gulf Landing facilities once they are constructed. Sampling 
periods in the Shaw et al. (2002) study were for two consecutive nights at approximately 
14-day intervals consistent with new and full moon periods. These moon-phase sampling 
periods were targeted to correspond with peak spawning or peak recruitment periods for 
benthic and pelagic fishes. Collections were made using a near surface modified quatrefoil 
light trap, and a near surface, passively fished 60-cm diameter plankton net with a mesh 
size of 333 pm, and sampling was continued over a calendar period of 9 months. 

536,457 

491,271 1,471,549 796,800 

From these data, the quantitative estimates of potential larval fish entrainment 
presented in Table 4.14 and discussed on pages 4-32 through 4-35 of the Environmental 
Consequences section (Section 4.0) of the Gulf Landing ER were developed. These data 
were also used to compare potential larval fish entrainment under various seawater intake 
volume scenarios presented in Table 2.3 on page 2-25 of the Alternatives section of the ER. 

2.3 COMPARISON OF DATA 

Table 1 presents a summary of the results of this SEAMAP data analysis in 
terms of the potential entrainment of fish eggs and larvae for the preferred (West Cameron 
Block 21 3) and alternative (West Cameron Block 183) Gulf Landing locations compared to 
the larval fish entrainment estimates based on Shaw et al. (2002). 

Table 1. Comparison of potential entrainment estimates for fish larvae and fish eggs based 
on a seawater intake of 127 million gallons per day. 

Data Set 

Fish Larvae Fish Ems Fish Larvae 
Locations SEAMAP I Shaw et al. 2002 

I 

55 1 433 Entire 30-nmiL SEAMAP 
Sampling Grid 
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Although there are minor variations between the estimated entrainment potential 
for fish larvae between the preferred location (West Cameron Block 213) and the possible 
alternative location in West Cameron 183, these differences are not felt to be significant. All 
estimates of potential entrainment presented here are based on the worst-case assumption 
that ichthyoplankton are distributed evenly throughout the water column. The actual 
entrainment potential for a near bottom intake isolated within a bottom-to-surface caisson is 
anticipated to be much lower than estimates developed from the full water column analysis. 
The Gulf Landing monitoring program has been designed to assess actual levels of 
entrainment and to provide data for the adjustment of the seawater intake if necessary. 

The complete SEAMAP data set used to develop the potential entrainment 
estimates presented in Table 1 is present in the following summary tables: 

Table 2 - Summary of total larval fishes collected within 21 nmi of West 
Cameron Block 21 3 (June 1984 through July 1999); 

Table 3 - Taxonomic breakdown of larval fishes collected within 21 nmi of West 
Cameron Block 21 3 (June 1984 through July 1999); 

Table 4 - Summary of total larval fishes collected within 25 nmi of West 
Cameron Block 183 (June 1982 through September 1999); 

Table 5 - Taxonomic breakdown of larval fishes collected within 25 nmi of West 
Cameron Block 183 (June 1982 through September 1999); 

Table 6 - Summary of total larval fishes collected within the 30-nmi SEAMAP 
sampling grid containing both West Cameron Block 21 3 and West Cameron 
Block 183 (June 1984 through July 1999); and 

2.4 DATA UNCERTAINTY AND APPLICABILITY 

The objective of our analysis has been to quantitatively estimate the potential for 
the entrainment of fish eggs and larvae by the seawater intake system proposed for the Gulf 
Landing LNG facility. We have conducted this assessment using the best available data; 
however there are several caveats, which must be placed around these estimates. These 
are as follows: 

I )  All available ichthyoplankton data were collected either at the surface or 
throughout the entire water column. There are no depth specific 
ichthyoplankton data from the project site or in the nearby sampling stations 
summarized in the SEAMAP database. Nearshore data outside the project 
area (Wolff and Wormuth, 1984) suggest ichthyoplankton concentrations in 
near surface samples of four to five times greater than in near bottom 
samples. Our assessments of potential ichthyoplankton impacts are based 
on water being drawn from the entire water column. These estimates must 
be considered "worst case" because the actual seawater intake will be in an 
isolated structure near the bottom; 

2) The Shaw et al. (2002) data set upon which our original quantitative impacts 
was based, was collected with the specific objective of collecting larval fishes 
at the phase of the moon when they are most abundant, that is when 
spawning and recruitment are at maximum levels. During other times of the 
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Mean 
Standard Deviation 

Standard Error 
95% Confidence Interval 
99% Confindence Interval 

Size 
Total 

Minimum 

Table 2. Summary of total larval fishes collected within 21 nmi of West Cameron Block 213 
(June 1984 through July 1999). 

1.116 I 1  1.591 
0.433 43.277 
0.075 7.534 
0.153 15.346 
0.206 20.632 

33.0 33.0 
36.825 3682.51 7 
0.465 46.512 

Ir Maximum I 2.000 I 200.000 11 
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Table 3. Taxonomic breakdown of larval fishes collected within 21 nmi of West Cameron 
Block 21 3 (June 1984 through July 1999). 

li lCh/oroscombrus I I I 
I 

II I I I I I N 

Euthynnus 
Little tunny atletteratus 0.460 1.25 0.04 12 36.4 
Left-eye flounder Bothidae 0.457 1.24 0.04 11  33.3 
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Table 3. (Continued). 
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Table 3. (Continued). 
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Occurrence 
Mean 3 in Total Nos. Name Scientific Name ~arvae/m~ Composition Larvae/m of Sam les 

Total Percent 

Bascanichth vs 

Table 3. (Continued). 

Percent 
Occurrence 
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Table 4. Summary of total catches of larval fishes collected within 25 nmi of West Cameron 
Block 183 (June 1982 through September 1999). 
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Station Latitude 
28031 29'29.98" 
63032 29'33.40" 
63040 29O30.01 'N 

Table 4. (Continued). 

Longitude Date Total/m3 TotaV100 m3 
93'29.95'W 9/12/1997 1.944 194.444 
93'29.67'W 9/9/1999 0.610 61.017 
93°00.03'W 9/10/1999 0.907 90.667 
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Table 5. Taxonomic breakdown of larval fishes collected within 25 nmi of West Cameron 
Block 183 (June 1982 through July 1999). 
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Table 5. (Continued). 
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Table 5. (Continued). 
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Table 5. (Continued). 
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Table 6. Summary of total larval fishes collected within the 30 nmi SEAMAP sampling grid 
containing both West Cameron Block 21 3 and West Cameron Block 183 
(June 1984 through July 1999). 

~~ 
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Table 6. (Continued). 
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Table 6. (Continued). 

Environmental Review 0-2 1 December 2003 



Deepwater Port License ApDlication Gulf Landing LLC 

month, larval fish concentrations can be assumed to be lower. Again, the 
data upon which our impacts estimates are developed must be considered 
worst case ; 

3) NOAA has provided an estimate of 11,587 fish eggs per million gallons of 
water based on SEAMAP data (Alex Chester memorandum to Roy Crabtree, 
Regional Administrator July 1 1, 2003). However, although eggs are collected 
and sorted from the samples, they are not cataloged into the SEAMAP 
system. SEAMAP has thousands of eggs, but they do not have any way to 
access or provide station specific data (Kim Williams, N O M  SEAMAP 
archive St. Petersburg, Florida, personal communication). We have utilized 
the NOAA estimate of 11,587 fish eggs per million gallons of water in Table 1 
of this response. The SEAMAP data are collected in the spring and fall when 
spawning and recruitment of fish species may be seasonally high. NOAA 
goes on to state in the same memorandum quoted above, “One believes that 
the impacts would vary seasonally depending upon what species are present. 
Currently the number of sampling sites and information available from the 
SEAMAP data are too general to be useful.” and 

4) For the purposes of the Gulf Landing LNG terminal ichthyoplankton impacts 
assessment, we have assumed 100% mortality in all organisms entrained. It 
is possible that mortality rates may actually be substantially lower that 100% 
when this system becomes operational. Again, the impacts assessment 
presented in our ER and this supplementary response is considered to be a 
worst case estimate. 

3.0 IMPACTS ON DESIGN AND APPLICATION 

Given the preceding further assessment, we believe that the project impacts on 
the environment are not appreciable, and that our engineering assessments and 
conclusions remain valid as presented in the application. Specifically, we would not change 
the choice of vaporizer technology or the measures that we have selected to minimize the 
impact of these vaporizers on the marine environment. The following paragraphs describe 
the basis for this conclusion. 

3.1 VAPORIZER SELECTION 

The Gulf Landing project has used Shell’s Sustainable Development Principles 
for the review and selection of alternatives throughout the project. This process has been 
described in Section 1.4 and Section 2.0 of the ER. In particular, we have spent a 
considerable amount of effort on the assessment and evaluation of our impacts on the 
environment associated with selection of the vaporization technology. Gulf Landing 
proposes to use Open Rack Vaporizers (ORVs), this technology is considered to be the 
most appropriate technology for the project as addressed in Section 2.3 of the ER. 

However, this vaporizer technology uses ambient temperature seawater for a 
heating medium. Seawater is pumped from the sea, treated to minimize biofouling, passed 
over the vaporizers, and then returned to the sea. 
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3.2 SYSTEMS TO MINIMIZE IMPACT 

It should be noted that the predicted impacts on ichthyoplankton are considered 
to be the unmitigated worse case impacts. The project has proposed several design and 
operational measures to minimize our impacts through the selection of appropriate 
mitigation and protection measures. 

The overall suite of design features to minimize impact on marine life is 
discussed in Sections 2.5 and 2.6 and Appendix B of the ER. Summaries of the design 
features selected are as follows: 

The trend of the marine life data shows that there is less marine life at lower 
depths in the water column. Gulf Landing proposed to locate its seawater 
intake as low as reasonably practical to minimize the potential for marine life 
entrainment. 
Intakes will be designed such that they are aligned horizontally to minimize 
the potential for coning effects, which induce water flows from the surface. 
Reducing the volume of water needed by selecting a relatively high and 
acceptable delta T of IOOC, which is less than the seasonal temperature 
fluctuations. 
Intake screening technology has been selected based on a reasonably 
practical approach, whereby 0.25-inch intake screens have been selected as 
the most appropriate proven technology available. 
Intake velocities at the intakes will be managed below 0.5 ft/s to ensure that 
mobile species are able to swim away from the intakes. 
Further, we are committed to monitor our impact on marine life as described 
in Appendix B. (If it is determined that the project has a significant adverse 
impact on marine life, we can investigate the use of alternative technologies 
to exclude marine life from the water intake system, or other appropriate 
measures to minimize the impacts.) 

0 

0 

We believe that the engineering design features and proposed monitoring 
program represent a proactive and complete approach to minimizing impact to the 
environment. The choice of marine life data does not impact the design or proposed 
operation. 

4.0 SUMMARY 

Gulf Landing has reviewed the SEAMAP database for ichthyoplankton and fish 
egg data in the Gulf of Mexico West Cameron 21 3 and 183 areas. Use of this alternative 
data set does not result in a significantly different interpretation of the impact estimate for 
marine life from the proposed project than was predicted and quantified within our 
application. 

It should be noted that the SEAMAP database does not present depth stratified 
ichthyoplankton or fish egg data at our proposed locations. 
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It is not currently feasible to estimate a more accurate mortality rate for 
ichthyoplankton associated with the Proposed Action, as: 

There are limited data that estimate the mortality rate for impinged or 
entrained ichthyoplankton in the heating water system for the LNG 
vaporizers. We have conservatively assumed 100% mortality for all impinged 
or entrained ichthyoplankton. 
lchthyoplankton stratification data within the water column are not available. 
We have conservatively assumed that the same concentration of 
ichthyoplankton would be at the intake location as at the surface. 
The impacts associated with the physical presence of the GBS cannot be 
quantitatively estimated. We have assumed that the impact of the Gulf 
Landing terminal would be similar to other offshore installations. As such, we 
believe that the Shaw et al. (2002) data set is more representative than the 
SEAMAP data set because it was developed for use in evaluated offshore oil 
and gas activities. 

For completeness, we have reiterated our proposed course of action for 
minimizing and monitoring impacts on the environment. 

We do not propose any design or operational changes based on the 
reassessment of impacts developed from the SEAMAP database. 
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