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Figure 1. Selected oil lease blocks along the Texas shore, Gulf of Mexico

coast is an area valued and used by multiple overlap-
ping interests, including commercial fishing, recre-
ational fishing and boating, tourism, bird watching,
marine transportation, research, and structural de-
velopment. These multiple and often times compet-
ing interests can result in spatially defined conflict.
(4) Although the Texas coastline is one of the least de-
veloped coastlines in the United States, it is expected

to undergo significant future population growth
where nearly six million people will be living along
the Texas coast by 2010, possibly exacerbating stake-
holder conflicts related to offshore oil and gas pro-
duction (GLO 2002). These conditions are ideal for
developing a SDSS to identify the most suitable loca-
tion for oil and gas development based on a range of
coastal values



602

BRODY ET AL. IN ENVIRONMENTAL MANAGEMENT 38 (2006)

Sample Selection

We selected for analysis the currently leased oil
and natural gas tracts from a sampling frame of 10,843
blocks available for leasing in Texas submerged
coastal lands. These state coastal lease tracts are de-
fined as beginning at the high-tide mark and extend-
ing out to the Three Marine League line, which indi-
cates the end of state jurisdiction and the beginning
of federal jurisdiction. Based on the information pub-
lished on the Texas General Land Office website as of
October 6, 2004, we generated a sample size of 1385
leased tracts. Selecting currently leased tracts for anal-
ysis had several advantages. First, it reduced the sam-
ple size, the extent of data needed, and the compu-
tational burden of spatially analyzing almost 11,000
polygons. Second, and most importantly, we could
assume currently leased tracts either contain petro-
leum reserves or have a strong possibility of produc-
ing petroleum-based energy by virtue of the fact that
industry has already chosen the sites. Because we
cannot determine the precise location of oil and gas
deposits, our research design effectively controls for
the key industry value of petroleum reserves, which
drives the decision to establish offshore production
facilities. By assuming that each lease tract in our
sample has already been selected based on values as-
sociated with oil and gas exploration, we could focus
our analysis on evaluating each existing tract against
a range of other spatially represented marine values
not traditionally incorporated in the offshore drilling
site-selection process.

Selection of Spatially Representative Marine Values

As done by Villa et al. (2002) and Brody et al.
(2004), we aggregated spatial data to derive the fol-
lowing eight spatially representative values most
likely associated with various stakeholders pres-
ent along the coast of Texas: (1) biodiversity/criti-
cal habitat, (2) recreation and tourism, (3) aesthetics,
(4) commercial fishing and bioproductivity, (5) ma-
rine transportation, (6) coastal development, (7) his-
toric/cultural, and (8) research and education. Each
proxy value comprises multiple spatial data layers
collected primarily from public agencies such as the
Texas General Land Office, the National Marine Fish-
eries Service (NMFS), and the National Oceanic and
Atmospheric Administration (NOAA 2004). For ex-
ample, habitat and biodiversity data were used to de-
lineate areas critical to ecosystem function in coastal
and marine areas. Recreational and coastal land de-
velopment data, such as point locations of beach ac-
cess, boat ramps, and marinas, were collected to as-

sess areas for recreation and aesthetic enjoyment.
Spatial data delineating shipping channels and an-
chorage areas were used to assess offshore transpor-
tation and development values in the study area. In
some cases, the same spatial data layer was used to
measure more than one value proxy. The eight repre-
sentative values and their corresponding spatial data
layers are listed and described in Table 1.

The environmental value proxies and associated
spatial data layers are not intended to be an exhaus-
tive list; instead, they represent the potential major
values of stakeholders along the Texas coast as mea-
sured by the best available existing spatial data. Along
these lines, our study spatially identified a range of ap-
proximated values most likely representing the inter-
ests of those relying on coastal and marine resources,
but it did not rely on the input from actual stakehold-
ers. Thus, the focus was on representing and mapping
a set of commonly held marine values or interests, not
the positions of specific stakeholders. The rationale for
selecting each spatial data layer and its measurement
is described in Appendix A. It is important to note that
several of the data layers have influence beyond their
represented point or polygon. In these cases, we calcu-
lated buffers or influence zones to better spatially ac-
count for their impact on users within the study area.
The justification for converting each of these layers is
described in Appendix B.

All spatial data were assembled into a GIS and then
aggregated by associated stakeholder value proxy.
Data layers were projected and rectified to Lambert
Conformal Conic coordinate systems with datum
North American 1983. Values (i.e., environmental pa-
rameters) were measured by assigning a binary nu-
meric field indicating the occurrence of data asso-
ciated with a value layer for each lease block in the
sample. If spatial data associated with a value proxy
were present, the cell was coded as 1; if there was an
absence of spatial data, the cell was assigned a 0. The
occurrences of the spatial data (X , ) in the lease block
were summed to derive a cuamulative score (XX ) for
the resulting value. Because the number of spatial
data layers comprising a representative value varied,
we normalized the final score by dividing it by the to-
tal number of spatial layers for the respective value
proxy. The occurrence score (O) for each of the layers
was thus calculated as:

) =%X /n (1)

value layer
where X is the binary value proxy of the attribute
and 7 is the number of spatial data layers in the value
layer.



