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1. INTRODUCTION

The backbone of offshore oil and gas activitiethesinfrastructure in coastal areas that support a
wide range of activities in the offshore Gulf of kleo (GOM). Bureau of Ocean Energy
Management (BOEM) sponsored a comprehensive cotiopilaf all types of infrastructure
supporting offshore activities, including:

» Platform fabrication yards

* Shipyards

* Ports

* Terminals

* Repair and maintenance facilities
* Supply bases

* Pipe coating yards

* Waste management facilities
* Petrochemical plants

* Refineries

* Natural gas storage

* Natural gas processing

* Heliports

* Helipads

The compendium is known as the “Infrastructure Hacbk” (Louis Berger Group, 2004).
Louisiana State University’s Center for Energy $sdnade its infrastructure database available
to ERG for this study.

In 2005, Hurricanes Katrina and Rita roared throtigl Gulf of Mexico leaving death and
destruction in their wakes. For a post-hurricameiceconomic analysis of OCS-related
infrastructure and community, ERG

* developed a weighting scheme for identifying coemtiwith heavy
concentrations of infrastructure (Chapter 2);

» used GIS techniques to develop maps of wind andnsturge data from
Hurricanes Katrina and Rita (Chapter 3);

* overlaid the storm damage with areas of high imfugsure concentration
(Chapter 3);

» selected six counties with high infrastructure @ntation and storm damage
(Chapter 3); and

» prepared community profiles for the six countiegluding the role of OCS-
related activities in recovering from the storm$&#@ters 4 through 9).



2. INFRASTRUCTURE CONCENTRATION

2.1. Initial Data Set

BOEM and LSU provided ERG with shapefiles and databases for 14 types of OCS-related
infrastructure in May 2006." The data set contained 1,528 observations with facilities occurring
in 85 counties” with a median count of 5 facilities per county. Table 1 summarizes the count of
facilities by type of infrastructure. Heliports and terminals, both relatively small operations in
terms of the number of employees and revenues, account for nearly 60 percent of the facilities.
Thus, it is possible for a county to be considered as having a high concentration of infrastructure
while having arelatively small number of associated jobs and revenues.

Tablel

Count of OCS-Related Facilities by Infrastructure Type

Infrastructure Type Count Percent
Helipad 33 2%
Heliport 247 16%
Natural Gas Processing 82 5%
Natural Gas Storage 20 1%
Petrochemical Manufacturing 71 5%
Pipe Coating 16 1%
Platform Fabrication 43 3%
Port Terminal 29 2%
Refinery 38 2%
Repair and Maintenance 87 6%
Shipyard 105 7%
Supply Base 92 6%
Terminal 631 41%
Waste M anagement 34 2%
Total 1,528 100%

! Helipads, heliports, natural gas processing, natural gas storage, petrochemical facilities, pipe coating yards,
platform fabrication yards, port terminals, refineries, repair & maintenance facilities, shipyards, supply bases,
terminals, and waste management facilities.

% Twelve counties outside of the BOEM economic areas also have facilities. These facilities are included in the
1,528 observations.



2.2. Parameters of Interest

OCS-related infrastructure could potentially afféet surrounding community in three ways:
* It could provide jobs.
* It could release pollutants to the surrounding emment.
* It could affect the surrounding community.

The first parameter is measured by employmentefahility. The second is measured by the
chemical releases reported to the U.S. EnvironrhePtatection Agency’'s Toxic Release
Inventory (USEPA, 2006a and 2006b). ERG estim#edthird parameter by calculating the
population within a 1-mile or 5-mile radius of thacility center as provided by the
longitude/latitude data in the LSU Infrastructusgabase overlaid with block data from the 2000
Census (USDOC, Census, 2006a). Community impaetg include, but are not limited to,
decreased property values, increased traffic cdiogesncreased costs of road maintenance due
to heavy-weight vehicular traffic, noise and ligidllution, increased erosion from pipelaying
activities, waterway dredging to accommodate thesels supporting OCS operations, changes
in habitat due to roads in isolated areas to sef@CS-related infrastructures, such as natural gas
processing stations, increase in human morbidity raortality due to industrial accidents, and
loss in opportunity value of water used in relatetustrial processes , such as refining.

2.3. Options for Measurement
ERG identified five options for measurement:
» Baseline: Each facility has a weight of one.

 Simple: Each infrastructure category as classifisd“small, medium, or
large” with corresponding weights of one, two, loee.

» Category by Rank: In this option, the weight asstyto a facility depends on
the infrastructure category to which it belongsheTcategories are sorted in
terms of increasing average values and ranks aign&sl to a category or
groups of categories. (The number of ranks vdrygsarameter.)

e Category by Parameter: This option differs frome tiCategory by Rank”
option in that the weight assigned to a categorda relationship to the
average value for the parameter.

* Facility by Parameter: Each facility in the datedas assigned a weight
scaled to the parameter value for that facility.

The following subsections describe the detailedsueament analyses for each parameter.



2.3.1. Basdine

The simplest option is to count the facilities ne tarea of interest (e.g., county, Census block, or
labor market area). The drawback of this optioth& a region with 10 heliports is considered
to have a higher concentration of infrastructurentha region with a petrochemical
manufacturing facility. However, the option prosgda baseline against which to measure the
other options.

2.3.2. Simple

Based on discussions with LSU and BOEM, ERG divithedinfrastructure categories into three
groups. Petrochemical manufacturing and refinewilifies are assigned a weight of three.
Platform fabrication, repair and maintenance, anmigyard facilities are assigned a weight of
two. All other facilities are assigned a weighbotke.

2.3.3. Category by Rank

2.3.3.1. Employees

Two of the data sets provided by BOEM/LSU—petroctoain manufacturing plants and
refineries—contain employment data as of 2002. séldata indicate:

» Petrochemical manufacturing facilities have an agerof 349 and a median
of 200 employees.

* Refinery facilities have an average of 674 and diareof 455 employees.

The difference between the median and average yahaécates a skewed distribution with one
or more large observations.

For the remaining infrastructure categories, ER@€duSounty Business Patterns data for 2003,
the most recent year for which data are availdbeOC, Census, 2003). Table 2 identifies the
most likely NAICS codes for each category. Notat tinere is no apparent specific NAICS code
for pipe coating facilities, helipads, supply basesterminals. For each state in the area of
interest, we collected County Business Pattern olatine number of facilities and the number of
employees. For reasons of confidentiality, Cerssusetimes publishes a range for employment.
Where this occurs, we noted in Table 3 whether sesluhe upper or lower end of the range.

Heliports in Louisiana average about 50 employegsliports in other states are about half that
size. Natural gas processing and natural gasgedeilities typically have an average of 20 or
fewer employees. Pipe coating, port terminal, arabte management facilities are slightly
larger with averages of 35 employees or fewer.

Offshore platform fabrication, repair and maintestggnand shipyard facilities all fall within
NAICS 336611. This heterogeneity of operations\iglent in the range of the average number
of employees. The low is in Louisiana (28 emplayeghile Mississippi has the highest (833
employees). The latter is skewed by the 10,000pi@yees at the Ingalls shipyard.



Table 2

Infrastructure Types and NAICS Codes

Infrastructure Type NAICS Description/Comment
Helipad See text
481211 Helicopter passenger carriers (except scenic, siging),
nonscheduled
Heliport 481212 Helicopter carriers, freight, nonscheduled
Natural Gas Processing Appears to be part of alagiais production NAICS 211111,
Natural Gas Storage 48621 Pipeline transportatioratural gas, including storage
Petrochemical
Manufacturing 32511 Petrochemical Manufacturing.
Metal Coating, Engraving (except Jewelry and Sikare), and
Pipe Coating 332812 | Allied Services to Manufacturers
Oil and Gas Pipeline and Related Structures Coct#bru This
industry includes corrosion protection for undergrd pipelines
and oil storage tanks but also comprises estabésksmprimarily
engaged in the construction of oil and gas linesine) refineries
237120 and storage tanks.
Shipbuilding and repairing, including oil and gdtsbore drilling
Platform Fabrication 336611 | and production platforms
Port Terminal 488310 Port and harbor operations
Refinery 32411 Refinery
Repair and Maintenance 336611 Shipbuilding andirega
Shipyard 336611 Shipbuilding and repairing
Supply Base See text
Terminal See text
Waste Management 562210 Waste Treatment and Disposa

Source:http://www.census.gov/epcd/naics/NAICS48.HTM#N481

http://www.census.gov/epcd/naics02/def/ND237120.#NA37120




Table 3

Average Number of Employees by NAICS and State

Infrastructure Alabama Florida Louisiana Mississippi Texas

Type NAICS Estabs|Emps.|Avg. |Estabg.Emps.|Avg. |Estabs.| Emps.|Avg. | EstabsEmps. |Avg. Estabs. | EmpgAvg.

Heliport 481211 16 249* (16 150 2,721 (18 29 1,479 51 20 99* 5 111 783 |7
481212 NA NA NA 37 874 24 5 249* 50 1 20** 20 37 524 |14

Natural Gas

Processing 211111 35 511 (15 26 99* 4 54 999* (19 77 391 5 2,749 28,3710

Natural Gas

Storage 48621 | 32 427 |13 28 499* (18 156 1,504 10 67 587 9 460 8,595|19

Platform

Fabrication

Repair and

Maintenance

Shipyard 336611 25 222889 69 2524 37 9 249* 28 12 10,000**|833 63 3,439/ 55

Port Terminal | 488310 3 19* |6 26 592 23 13 363 28 1 19 19 16 499* |31

Waste

Management [56221 |55 1,368 |25 104 1626 (16 47 1,359 [29 40 288 7 187 3,951|21

Source: USDOC, Census, 2003.
* Upper bound used in calculation.
** |_ower bound used in calculation.



The remaining sectors are pipe coating facilitresjpads, supply bases, and terminals. ERG
examined the Census data for NAICS 237120 and 3828 pipe coating operations in
Alabama, Florida, Louisiana, Mississippi, and Tegasl found between 400 to 600 facilities.
The BOEM data file lists only 16 facilities; usingensus data would therefore include an
overwhelming proportion of non-OCS-related facd#ti For this infrastructure type, ERG
searched the InfoUSA database and located empldymda&ta for 12 of the 16 facilities
(InfoUSA, 2006). The average number of employse®l while the median is 13, indicating a
skewed distribution.

Louis Berger Group (2004) does not mentiodipads as a separate type of infrastructure.
Helipads are only mentioned within the section ehports but without any further distinction
between the two types of facilities. In generadligads are smaller operations and can be
located away from small and medium sized airpofitkat is, helipads might be included in the
Table 3 Census data for heliports. In any cadeeliports are small, helipads are smaller.

ERG examined OMB (1998) and did not find a singlel@IS code that describesipply bases.
ERG examined the supply base database provideddsMBLSU and noted that the company
titles mentioned services ranging from marine sygplvices, fuel and lubricant, offshore
leasing, oilfield services, dispatching, and secssairvices.

ERG searched a commercial business database (IAf@t/@&ww.infousa.com for a company
with 14 supply base facilities (ASCO Fuel & Lubmta The search was done on the company
name and limited to facilities in Louisiana and agx The InfoUSA listed 15 facilities with
definite matches on 10 facilities. The fifteen iliies were represented by nine different
primary NAICS codes. Where employment data wegslavle, the facilities had fewer than 20
employees.

ERG then searched for Tesoro Marine Services, Wreeplisted for 15 supply base facilities in
the BOEM/LSU database. Tesoro Petroleum Corporatiold its marine services assets to
Martin Midstream Partners LP and Midstream Fueliges LLC at the end of December 2003
(Aldridge, 2003). A search on Martin Midstream iliéies in TX and LA resulted in 16
facilities, 9 of which had street addresses thathea the BOEM/LSU database. The pattern of
a wide range in NAICS codes and fewer than 20 eyegl® was seen for this group as well.

ERG proposes to use a typical employment estinfa®® @mployees for a supply base facility.
This estimate might be somewhat high but not caadestantial distortion in a weighting
scheme.

ERG examined OMB (1998) and did not find a singlel®!S code that described terminals.

NAICS 488999 includes independently operated pigeterminal facilities but it also includes

car pools, van pools, and stockyard transportatidhe Louis Berger Group (2004) discusses
terminals under port facilities and describes tresminland or river terminals. ERG examined
the corrected terminals database. The majorityeahinals have owner or operator names
associated with petroleum companies, petrocherarapanies, or oil field services companies.
Terminals are small operations within these larg@npanies and might be operating as cost
centers under the company’s NAICS code for the @mis primary operations. Spot checks in



the InfoUSA database for four company names (ACHEimnda Aker Gulf, Baroid Company, and
Eastlake) in Texas and Louisiana did not find amgahning facilities. To estimate the number of
employees that might work at a “typical” terminBRG examined the financial information for
Valero, L.P. The 2005 Form 10-K mentioned thdiatl no employees but that Valero GP, LLC
had 1,291 employees as of January 1, 2006 (Vak&@6a). Valero owns a refinery in Houston
with 300 employees (Valero, 2006b). The Valero. website mentions that it has 89 terminals
(Valero, 2006c). By subtracting the number of eygpes at the Houston refinery, there are, at
most, 991 employees at the 89 terminals or abowd 1P employees per terminal. This is likely
to be an overestimate because some of the norergfemployees would be working in the
corporate offices. However, the information isfisignt to propose that a typical terminal would
have fewer than 20 employees.

In sum, refineries have an average of more thanesfployees per facility and are assigned a
weight of five. Petrochemical manufacturing, pbamh fabrication, repair and maintenance, and
shipyard facilities have an average number of eggas between 100 to 500 employees and are
assigned a weight of four. Pipe coating facilitiegh an average number of employees between
50 and 100, are assigned a weight of three. WWehekception of helipads and terminals, other
facilities have an average of fewer than 50 empeyeer facility and are assigned a weight of
two. Helipads and terminals are somewhat smadeilities (at least a helipad is typically
smaller than a heliport) and are assigned a weight

For this parameter, the weights range in value frone to five. The range in facility
employment by infrastructure type spans nearlyettoelers of magnitude and, although there
are data gaps, the relative ranking by infrastmectype can be considered reasonably accurate.
For example, the likelihood of badly misclassifyiagfacility by more than one of five “size
bins” is relatively small. The tradeoff is a limdt ability to make finer distinctions in the releati
importance due, in part, to the inclusion of a ukefualitative measure. ERG presents the
methods used to generate the data in detail ttitédeithe transparency and reproducibility of
the analysis as well as to permit the reader toentak or her own determination of the accuracy
of the estimates.

2.3.3.2. Pollutant Releases

In 1986, the Emergency Planning and Community RigKnow Act (EPCRA) was enacted
with the primary purpose to inform communities attzens of chemical hazards in their area.
The law required facilities in certain industriegiich manufacture, process, or use significant
amounts of toxic chemicals, to report annually lo@irtreleases of these chemicals. The reports
contain information about the types and amountexi€ chemicals that are released each year to
the air, water, and land as well as informatiortloe quantities of toxic chemicals sent to other
facilities for further waste management (USEPA,&00 The U.S. Environmental Protection
Agency maintains this information in a databasdedathe Toxics Release Inventory (TRI),
which is available to the public over the Intertltebugh several data access tools, including the
TRI Explorer and Envirofacts. The TRI program hgganded significantly since its inception in
1987 by roughly doubling the number of chemicalduded in the TRI to approximately 650,
adding seven new industry sectors, and by redudgg reporting thresholds for certain
persistent, bioaccumulative, and toxic (PBT) chesiUSEPA, 2006e).



A plant, factory, or other facility is required teport releases if it meets all three of the
following criteria; 1) It is included in a coveredIC code, 2) It has 10 or more full-time
employees, and 3) It manufactures, processes,herwise uses any of the listed chemicals in
amounts greater than the “threshold” quantitiesa Ifacility is not required to report, it is
considered to have insignificant toxic releasese Tielipad, heliport, natural gas processing,
natural gas storage, port terminal, and waste nwmegt categories are considered to have
insignificant released.he Emergency Planning and Community Right-to-Know Act: Section 313
Release and Other Waste Management Reporting Requirements contains a list of the included
SIC codes and chemicals (USEPA, OEIl, 2001).

For this approach, we use the average of the paearfte the category. The dataset from TRI
Explorer contains reported releases for petroch@mmeanufacturing, pipe coating, platform
fabrication, repair and maintenance, shipyardspisupases, and terminals. These data indicate:

» Petrochemical manufacturing facilities have an agerof 936,254 Ibs. of
releases and a median of 92,252 Ibs.

* Refineries have an average of 805,706 Ibs. of seleaand a median of
361,521 Ibs.

* Pipe coating facilities have an average of 85,887 &f releases and a median
of 29,362 Ibs.

» Platform fabrication, repair and maintenance, amgysrd facilities have an
average of 55,954 Ibs. of releases and a mediam,81.1 Ibs.

* Supply bases and terminals have an average of ThR7®f releases and a
median of 1,836 Ibs.

The difference between the median and average yahaécates a skewed distribution with one
or more large observations.

For the remaining infrastructure categories, therajpons are not a covered Standard Industrial
Classification (SIC) code and are not requirecefmort. Table 4 identifies the most likely NAICS
codes and their corresponding SIC codes for eatdgagy. Note that there is not a specific
NAICS code for each category or a specific SIC clmleeach NAICS code. For each state and
county in the area of interest, we collected TRadan the number of facilities and the pounds of
releases.

Data were only collected on facilities in a BOEMunty that reported a SIC code corresponding
to an OCS industry. A summary of the data collecte@ported in Table 5. The SIC codes found
for heliports, natural gas processing, naturalgjasage, port terminals, and waste management
are not covered SIC codes in the TRI database. égoestly, it is assumed that the toxic
releases in these industries are negligible.
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Table 4

Infrastructure Types, NAICS Codes, and SIC Codes

Infrastructure
Type NAICS | Description/Comment SIC Bridge*  SIC Destiop
Helipad See text
Helicopter passenger 57% Nonscheduled charter
481211 | carriers , nonscheduled of 4522 passenger air transport
Helicopter carriers, freight, | 16% Oy Nonscheduled charter
Heliport 481212 | nonscheduled of |4522 | .3 freight air transport
Appears to be part of natural
Natural  Gas gas production NAICS patiiey Crude petroleum and
Processing 211111. 1311 natural gas
Pipeline transportation
Pipeline transportation of 4922 of natural gas
Natural  Gas natural gas, including 0% &y Natural gas
Storage 48621 | storage of 4923 transmission and dist.
28% Cyclic crudes and
of 2865 L intermediates
Petrochemical Petrochemical Industrial organic
Manufacturing | 32511 | Manufacturing. 2869 chemicals, n.e.c.
100
% £ Metal coating and
332812 | Metal Coating, Engraving | of 3479 allied services
Oil and Gas Pipeline and
Related Structures
Pipe Coating | 237120 | Construction
Shipbuilding and repairing,
including oil and gas
Platform offshore drilling and ¢y | Ship building and
Fabrication 336611| production platforms 3731 repairing
17% [ Operation of a port or
Port Terminal | 488310| Port and harbor operatiorsof 4491 waterfront terminal
Refinery 32411 Refinery 2911 Iy Petroleum refining
Repair and iy Ship building and
Maintenance 336611 Shipbuilding and repairing 3731 repairing
Finiy Ship building and
Shipyard 336611 Shipbuilding and repairing 3731 repairing
Petroleum Bulk
Supply Base See text 517[1 Stations and Terminal
Petroleum Bulk
Terminal See text 5171 Stations and Terminal
Air and Water
Waste Waste Treatment and Resource and Solid
Management 562210 Disposal 9511 Waste Management

*Bridge symbols shown indicate the comparabilitysé€ and NAICS categories.

&, (Bridge complete.) Comparable SIC derivable froM @IS data.
(Drawbridge slightly Almost Sales or receipts from NAICS are within 3% of S3@les o
open.) comparable receipts.

/ , (Drawbridge open.) Not comparabIeSIC sales or receipts cannot be estimated within fB8m

NAICS data.
Source: http://www.census.gov/epcd/ec97bfdg
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Table5

Average Pounds of Releasesby SIC and State

Infrastructure Type
Petrochemi- Pipe Platform | Repair and Supply
cal Man. Refinery | Coating Fab. Maint. Shipyard Base Terminal
2865
2869 2911 3479 3731 5171

Reporting 12 2 9 1 6
Facilities

AL (ITSS) 1,313,289 42,127 567,023 113,599 25,977
Avg. 109,441 21,064 63,003 113,599 4,330
Reporting 9 0 4 3 19
Facilities

FL ?Ss) 25,133,492 0 101,894 171,918 127,629
Avg. 2,792,610 0 25,474 57,306 6,717
Reporting 54 18 5 13 14
Facilities

LA (ITSS) 50,022,105 | 562,788 | 562,788 790,288 18,217
Avg. 926,335 31,266 112,558 60,791 1,301
Reporting 4 1 4 2 2
Facilities

MS ?Ss) 55,232 5,601 872,954 376,622 29
Avg. 13,808 5,601 218,239 188,311 15
Reporting 128 26 24 9 33
Facilities

X (ITSS) 117,282,835(27,244,796| 1,847,083 114,297 351,903
Avg. 916,272 | 1,047,877 | 76,962 12,700 10,664

Source: USEPA, 2006b.

Neither a NAICS nor a SIC code was found to correspond to helipads. Helipads are only
mentioned by BOEM within the section on heliports but without any further distinction between
the two types of facilities. Since the SIC codes found for heliports are not covered SIC codes in
the TRI database, and since helipads are smaller operations, it is unlikely that helipads would be
required to report TRI releases.

Two SIC codes were found to correspond to petrochemical manufacturing. Data on any facility
in a BOEM county that reported either of these two SIC codes were collected. These data are
grouped together for obtaining estimates of releases in the petrochemical manufacturing industry.

A NAICS code was not found to describe supply bases or terminals. ERG searched for the
company titles in the supply base and terminals databases provided by BOEM/LSU in the TRI
database and found severa matches. Every match found in the TRI database reported the same
SIC code, 5171. Data on all facilitiesin a BOEM county that reported this SIC code were then
collected.
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Table 6 summarizes the releases reported to TRiftgstructure type.
Table 6

TRI Releasesin Petrochemical Manufacturing, Refinery, Pipe Coating, Platform
Fabrication, Repair and Maintenance, and Shipyards

Petrochemical Pipe Platform Repair anfl Supply
Parameter|Manufacturing| Refinery |Coating |Fabrication [Maintenancg Shipyard|Base Terminal
Minimum 0 22 30 10 0
1st
Quartile 16,917 57,325 12,331 2,468 17
Median 92,252 361,521 29,324 11,311 1,836
3rd
Quartile 480,811 896,944 98,9448 67,592 8,707
Maximum | 24,876,440 | 10,250,7p8 798,166 373,936 131,355
Average 936,265 805,704 85,907 55,954 7,078

Source: USEPA, 2006b.

In sum, petrochemical manufacturing facilities héwe highest average of releases per facility at
over 900,000 Ibs. and are assigned a weight ofRefineries average approximately 800,000
Ibs. of releases per facility and are assignedighwef five. Pipe coating facilities have the next

highest at approximately 85,000 Ibs. of releasesgudlity and are assigned a weight of four. At

approximately 50,000 Ibs. of releases, platformri€abion, repair and maintenance, and

shipyards are assigned a weight of three. Having lttwest average TRI releases at

approximately 7,000 Ibs., supply bases and terminat assigned a weight of two. All other

facilities are not required to report TRI releaged are assigned a weight of one.

As with employment, the classification of infrastiure type by pollutant releases into one of six

“size bins” is facilitated by the two to three ordd magnitude range in releases. The same
tradeoff between classification accuracy and pracisccurs because of the use of aggregated
measures (i.e., average releases).

2.3.3.3. Population

For estimating population, ERG used Summary F{8H-1) block group data from the 2000 U.
S. Census. (USDOC, Census, 2006a). The CensusaBymvides shapefiles showing the
location and boundaries of each level of censugmgebhy. Because we are interested in small
areas near facilities, we chose to use the “blackig’ level. Block groups are components of
census tracts that generally contain 600 to 3,@ple. We joined block group SF-1 data to the
shapefile based on the block group identificatiamber and generated a new shapefile that now
included the spatially referenced population data.

After ensuring that all files used the same priogegtAlbers Equal Area, we used ArcMap’s

buffer tool to generate a one-mile or five-mile feufarea around each facility and joined the
facility data to the new buffer shapefile. We thetersected the buffer shapefile with the block
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group shapefile. Like a cookie cutter, this opematilivided block group areas into portions that
fit inside the radius around each facility. If wesame that the population of a block group is
evenly dispersed over its area, then the propouiotine block group’s area that is within the
one-mile radius is equal to the proportion of pagioh within one-mile of the facility. Figure 1
illustrates the idea. With this assumption, we dosim the population of all block groups
wholly within the one-mile radius, as in Block Gpul in the figure, along with the
proportionate share of the population of block gopartially within the radius to arrive at a
total population near the facility, as in Block @p2. These totals were aggregated by facility
and saved as a separate facility database.

Block Group 482015307003
Population 804
Proportion in buffer 84%
Population counted 675

Block Group 482015307002 =
Population 2,425
Proportion in buffer 100%
Population counted 2,425

Figure 1. Calculating populations around afacility.

Each facility is represented by a single pointpace. Large refineries and other complexes may
cover significant acreage. They are also oftentémtan industrial areas with little nearby
housing. A 1-mile radius around the plotted poiot & large facility may not encompass a
significant impacted zone beyond the facility feracel thereby underestimate the impact of the
facility. To address this issue, we estimated tbpupation within a 5-mile radius of larger
facilities. BOEM identified “large” facilities asrefineries, petrochemical plants, shipyards,
platform fabrication yards, and pipe coating fa@B. Since the area of a circle increases by the
square of the distance, a 5-mile buffer area itir@6s as large as a 1-mile buffer aregg*(r1).

We divided the population in the 5-mile area by te5make it comparable to the 1-mile
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populations. Essentially, the comparison is in &wh population density in the neighborhood
expressed in terms of population pesquare miles.

Table 7 presents a summary of the data by categndy state. The data show significant
variation across states. For example, the avepagalation within a one-mile radius of repair
and maintenance facilities is 945 in Mississippt 36,869 in Alabama and for supply base
facilities the average in Florida is zero but iF§7/& in Texas. Within states, the top two
infrastructure types in terms of population alsewglsignificant variation. Facilities with the
highest surrounding populations are repair and teaance and platform fabrication facilities in
Alabama, shipyards and repair and maintenancetfesiln Florida, repair and maintenance and
supply base facilities in Louisiana, platform falation and supply base facilities in Mississippi,
and supply base and repair and maintenance fasiliti Texas.

The data in Table 7 indicate:

* Repair and maintenance facilities have the highestage population at 5,756
people living within a one-mile radius, and a medwpulation of 3,640.

» Supply bases have the second highest average popul 5,364 people
living within a one-mile radius, and a median p@twin of 2,174.

» Natural gas storage facilities have the lowestayempopulation at 471 people
living within a one-mile radius, and a median p@iain of 138.

The difference between the median and average vahdécates a skewed distribution with one
or more large observations.
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Table 7

Average Population within a One-Mile Radius by Indwstry and State

Infrastructure Alabama Florida Louisiana Mississippi Texas
Type Estab.| Sum | Avg. | Estab.| Sum Avg. | Estab.| Sum Avg. | Estab.| Sum | Avg. | Estab.| Sum Avg.
Helipad 1 725 725 0 0 0 20 21,567 | 1,078| O 0 0 12 20,832 | 1,736
Heliport 4 1,439 | 360 34 158,549 4,663 | 81 126,274 1,559 6 2,764 | 461 121 606,147 5,009
Natural Gas

Processing 2 252 | 126 1 173 173 38 19,647 | 517 1 46 46 40 29,485 | 737
Natural Gas

Storage 1 132 | 132 0 0 0 7 1,765 | 252 0 0 0 9 6,114 | 679
Petrochemical

Manufacturing| O 0 0 0 0 0 17 29,565 | 1,739| 1 4538 | 4,538| 53 165,464 3,122
Pipe Coating 1 150 | 150 1 3,354 | 3,354| 5 4,275 | 855 0 0 0 6 24,117 | 4,020
Platform

Fabrication 1 6,079| 6,079| O 0 0 31 88,222 | 2,846| 4 27,290 6,822 7 10,926 | 1,561
Port Terminal | 1 1,232 1,232 5 16,720 | 3,344| 10 35,264 | 3,526 3 5,095 | 1,698| 10 23,078 2,308
Refinery 2 7,493 | 3,747| O 0 0 12 34,183 | 2,849| 1 3,342 | 3,342| 23 82,166 | 3,572
Repair and

Maintenance 2 13,73 6,869 3 15,180 | 5,060 45 265,754 5,906| 1 945 945 36 205,164 5,699
Shipyard 12 11,317 943 11 55,996 | 5,091 | 54 183,98( 3,407| 8 11,504 1,438| 17 54,922 | 3,231
Supply Base 7 26,29| 3,756| 0O 0 0 51 243,193 4,768| 2 8,592 | 4,296 31 210,024 6,775
Terminal 18 20,414 1,134| 27 73,367 | 2,717| 288 650,159 2,257| 10 15,934 1,593 286 298,374 1,043
Waste

Management 1 310 | 310 0 0 0 19 19,683 | 1,036| O 0 0 9 3,493 | 388

Source: ERG analysis.




Table 8 summarizes the population data by typenfodstructure. Based on the average and the
median parameters, repair and maintenance fasiliied to have the largest population living

within a one-mile radius. Supply base facilitiesvdnadhe second highest average population
living within a one-mile radius, while the seconighest median belongs to refineries. Natural

gas processing and natural gas storage facilitésts between the lowest and the second to
lowest average and median population living withione-mile radius.

Table 8

Population within a One-Mile Radius by Category

1st 3rd

Count Sum Averagé Min Quartile | Median| Quartile Max
Helipad 33 43,125 1,307 0 11 139 725 8,5p0
Heliport 246 895,168 3,639 0 83 1,06[1 4,660 38,560
Natural Gas Processing 82 49,608 605 0 24 107 35P 5,850
Natural Gas Storage 17 8,011 471 34 93 138 534 82149
Petrochemical
Manufacturing 71 199,569 2,811 q 258 1,192 4,280 202
Pipe Coating 13 31,896 2,454 150 469 1,4p1 3,354 1283
Platform Fabrication 43 132,514 3,082 16 508 904 836, 10,999
Port Terminal 29 81,389 2,807 2 344 1,672 4,051 29)
Refinery 38 127,184 3,347 2] 558 2,647 5,57( 11}736
Repair and Maintenance 87 500,776 5,756 11 945 03,64 8,094 33,885
Shipyard 102 317,713 3,115 q 350 1,580 4,138 17591
Supply Base 91 488,104 5,364 2 95 2,174 7,479 36,11
Terminal 629 1,058,254 1,682 0 89 386 1,683 15151
Waste Management 29 23,487 810 il 93 201 624 10,387

Source: ERG analysis.

In sum, repair and maintenance facilities havehilgbest average population living within one-
mile at 5,756 people and are assigned a weighbwtden. Supply bases average 5,364 people
and are assigned a weight of thirteen. Heliportesage 3,639 people and are assigned a weight
of twelve. Refineries average 3,347 people andaasigned a weight of eleven. Shipyards
average 3,115 people and are assigned a weigbhofrt decreasing order, platform fabrication,
petrochemical manufacturing, port terminals, pipeating, terminals, helipads, waste
management, and natural gas processing facilitesaasigned weights nine through two.
Finally, natural gas storage facilities average g&aple and are assigned a weight of one.

Population is the one variable for which compled¢adcan be estimated for each facility. Thus,
the accuracy and precision for this parameter alct®at for employment and pollutant releases.

2.3.4. Category by Parameter
In this option, the weight bears a relationshiphi average parameter. The basic unit is chosen

as the nearest whole number value that will makeatbight of the lowest average value for the
parameter approximately equal to one. This approapresents an increase in the amount of
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information that can be gained in the analysis tdu&ider range in weight values possible for a
facility.

2.3.4.1. Employees
The basic unit is 25 employees with a weight of.omable 9 summarizes the weights.
Table 9

Weights by Number of Employees

Number of

Employees Weight
<25 1

26 to 50 2

51 to 100 4
101 to 500 20
501 to 1000 40
1000+ 80

Source: ERG estimates.
2.3.4.2. Pollutant Releases

The basic unit is 3,000 Ibs. with a weight of oRacilities that do not report TRI releases are
assigned a weight of one. Table 10 summarizes #ights.

Table 10

Weights by TRI Releases

Category Weight
No TRI Releases 1
Supply Base

Terminal 2

Platform fabrication,
Repair and maintenance,

and Shipyards 19
Pipe Coating 29
Refinery 269
Petrochemical

Manufacturing 312

Source: ERG estimates.
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2.3.4.3. Population
The weight of each infrastructure type is the average population living within one-mile/five-mile
radius of that infrastructure type divided by the basic unit. The basic unit is 400 people with a
weight of one. Table 11 summarizes the weights.

Table11

Weights by Population

Category Weight
Helipad 3
Heliport 9
Natural Gas Processing 2
Natural Gas Storage 1
Petrochemical Manufacturing 7
Pipe Coating 6
Platform Fabrication 8
Port Terminal 7
Refinery 8
Repair and Maintenance 14
Shipyard 8
Supply Base 13
Termina 4
Waste M anagement 2

Source: ERG estimates.
2.3.5. Facility by Parameter

In this option, each facility is assigned a weight based on the facility-specific value for a
parameter to the extent that such data are available for a facility. While this approach might
appear to provide the most detailed data for the analysis, complete employment and pollutant
release information does not exist for al facilities. Thus, the uncertainty increases in many of
the cases.

2.3.5.1. Employees

As mentioned in Section 2.3.3.1, the BOEM/LSU data set had employee counts for
petrochemical manufacturing and refining facilities. For these two types of infrastructure, each
facility is assigned a weight based on the number of employees. The basic unit is 25 employees
with aweight of one. For all other infrastructure types, the facility weight is assigned according
to the average number of employees for that infrastructure type (i.e., the same as the Category by
Parameter weight).
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2.3.5.2. Pollutant Releases

For OCS-related facilities identified by name andalion in the TRI database, the facility is

assigned a weight based on the number of pounelasesi. The basic unit is 3,000 pounds with
a weight of one. For facilities that could notidentified, the weight is assigned according to
the average release for the infrastructure cate@ogy, same as the Category by Parameter
weight).

2.3.5.3. Population

Each facility is assigned a weight proportionalthe population within a one-mile/five-mile
radius. The weight of each facility is the popudatliving within one-mile of that facility divided
by the basic unit. The basic unit is 400 peopléaitveight of one.

2.4. Combining Measurements

With three parameters and five levels of measure¢moereach parameter, theoretically, there are
125 combinations to evaluate. The basic and simpl®ns (Sections 2.3.1 and 2.3.2) generate
the same outcomes regardless of which parameteonsidered. As a result, 27 of the 125

combinations incorporate more detailed informatiothe measurement options.

County weights are the sum of the weights for &@iSarelated facilities within the county. Table
12 summarizes a selection of the county weighteuedch of the three schemes for employees,
releases, and population. What is apparent isaimatcombination based on the raw aggregate
weights would be dominated by the pollutant reledatga. In many examples, the weight
calculated on pollutant releases is nearly ten difnigher than those based on employees or
population. Because of this disparity, ERG rejgéateethods to combine the weighting schemes
based on raw aggregate weights.

Instead, ERG opted to combine the weighting methiad®d on the sum of the ranks for each
parameter. As the name implies, the sum of ranghod entails adding together the ranks of
each county under each of the weighting schemelwAsum indicates higher ranking and,
therefore, greater impacts. A low ranking on orteeste may offset high rankings on others.
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Table 12

Summary of County Weights by Employees, Releases)dPopulation

Employee TRI Population

Cat. | Cat. | Facility | Category Category Facility | Category| Category Fac.
County Name StatRank| Emp.| Emp. | Rank TRI TRI Rank Pop | Pop
Harris TX| 496 1,149 1158 | 560 11,039 10,253 1,967 1667 2,959
Jefferson TX 163 312 472 198 1,996 6,985 636 531 o7
Galveston TX 162 398 341 193 3940 7,175 574 498 364
lcalcasieu LA 82 205 227 93 1535 1,307 295 248 185
Nuece TX| 80 204 222 101 2,346 2469 276 228 210
Jefferson LAl 187 181 181 199 885 3256 750 664 2|333
Brazoria TX| 122 175 160 137 1,783 12,087 528 464 177
Jackson MS$ 70 115 155 66 796 159 223 187 148
Plaguemines LA 155 164 144 200 585 306 728 611 40
St. Charles LA 30 78 138 44 619 5679 110 91 g4
Matagorda TX 30 90 130 30 907 21 96 79 1
Mobile AL| 119 174 115 117 913 386 420 365  2p2
St. James LA 25 75 115 40 615 383 90 75 ]
West Baton RougeLA | 25 94 114 27 587 116 74 60
St. Mary LA| 126 108 108 94 441 80 385 360 148
St. John the BaptistA | 23 87 107 29 907 334 69 61 20
Ascension LAl 12 26 106 16 324 3913 41 34 1p
Lafourche LAl 121 99 99 124 309 3 515 439 g4
|[East Baton Rouge LA 42 117 85 48 1272 2487 131 113 175
lorleans LAl 91 84 84 79 349 1 337 314 831
llcameron LAl 95 73 73 123 157 0 464 306  3p
Iberia LA| 75 64 64 63 365 30 211 181 104
Terrebonne LA 67 63 63 50 269 0 169 143 9B
Vermilion LA| 84 57 57 56 168 0 337 287 3P
San Patricio TY 51 75 55 49 742 28 144 123 2B

ERG examined five combined measurement options.esdhare summarized in Table 13.
Combinations A and A.1 both examine the same timeasures: category by employees,
category by releases, and facility by populatidimey differ in the relative importance assigned
to a parameter. In Combination A, all three partamsehave equal importance (for a weight of
33 percent). In Combination A.1, population is sidered as important as employees and
releases combined and is thus given a weight giesfent.

Combination B considered employees, releases, apdlgtion of equal importance. In this
combination, however, the measures are categoryahlk for employees and releases and
category by population.

Combinations C and C.1 use the same measures fuogees and releases as Combination B.
However, population is evaluated on a facility-specbasis. Combination C considered
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employees, releases, and population to be of equal importance while Combination C.1 considers
population as important as employees and rel eases combined.

Table13

Description of Combined Weighting Schemes

Socioeconomic Parameters for Weighting Schemes
Combination Employees TRI Releases Population

Scheme | Category by Employees | Category by Releases | Facility by Population

A Weight 33% 33% 33%
Scheme | Category by Employees | Category by Releases | Facility by Population

Al Weight 25% 25% 50%
Scheme Category by Rank Category by Rank | Category by Population

B Weight 33% 33% 33%
Scheme Category by Rank Category by Rank Facility by Population

C Weight 33% 33% 33%
Scheme | Category by Employees | Category by Rank Facility by Population

C1l Weight 25% 25% 50%

Table 14 presents the results of the preliminary combined rankings based on the May 2006
BOEM/LSU data. Harris County, Texas is consistently ranked as having the highest
concentration of OCS-related infrastructure. Whether you consider Galveston, TX, or Jefferson,
LA, to have the second highest concentration of OCS-related infrastructure depends on which
combination is selected as the basis for analysis. Combination C tends to fall in between
Combination A and B. East Baton Rouge, LA, for example, is 9" under Combination A, 21%
under Combination B and about 17" under Combination C. Placing more weight on population
in the combination does not greatly affect the ranking of the top 20 counties. The aternate
distributions A.1 and C.1 begin to show marked differences further down in the rankings. This
implies that the choice of weights between employees, TRI releases, and population will matter
more to the fringe counties without having alarge impact on the top 20 counties.

Based on the relative coherence of the results and discussions with BOEM and LSU staff,
Combination C is the method for identifying regions with high concentration of OCS-related
infrastructure. The method is the simplest that results in identifying the areas with high
infrastructure concentration. Thus, it helps provide clarity, transparency, and reproducibility to
this and potential future analyses.
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Table 14

Preliminary County Ranks by Combination Weighting SShemes

Combination
County Name State A Al B C C.]
Harris TX 1 1 1 1 1
Galveston TX 2 2 5 3 3
Jefferson, TX TX 3 3 4 3 4
Nueces X 4 5 12 9 8
Jefferson, LA LA 5 4 2 2 2
Calcasieu LA 6 6 12 11 10
Brazoria TX 7 8 6 5 7
Mobile AL 8 7 9 6 6
East Baton Rouge LA 9 9 21 17 16
Jackson, MS MS 10 10 15 14 12
St. Mary LA 11 12 9 8 9
Orleans LA 12 11 11 7 5
Plaguemines LA 13 16 3 9 13
St. Charles LA 13 14 23 21 20
St. John the Baptist LA 15 18 28 26 30
Iberia LA 16 15 16 15 15
Hillsborough FL 17 13 17 13 11
Lafourche LA 18 19 7 12 14
San Patricio TX 19 23 19 22 24
Iberville LA 20 26 27 33 39
Fort Bend TX 20 17 28 23 22
Terrebonne LA 22 19 18 17 17
Matagorda TX 22 30 25 39 43
West Baton Rouge LA 24 29 28 37 31
Montgomery TX 25 25 33 33 33
St. Bernard LA 26 32 24 29 36
Lafayette, LA LA 27 22 36 27 25
St. James LA 28 32 26 30 35
St. Tammany LA 28 24 35 32 31
Bay FL 30 21 22 20 19

Three patterns characterize the concentrationfigstructure.

Numerous service facilities plus Refining — e.gartis, Jefferson, Galveston,
Texas. These counties have many field servicestnigs as well as several
refineries and petrochemical plants that boost eympént and pollutant
releases.
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* Few service facilities but a few large employergy€St. Charles, St. James,
Ascension, Louisiana. These counties have relgtiesv facilities but many
of the ones they do have employ a considerable eurobpeople. Hence,
they were farther down the rankings based on fgatlounts but rose when
employment was considered.

« Many small service facilities —e.g., Jefferson, gekmines, Lafourche,
Louisiana. = These counties have many facilities ey have low
employment at each one.

Thus, any of the weighting combinations providesranitive improvement over a simple count
of facilities. Plaquemines Parish, for exampleksa2® on the basis of facility count. It still
ranks highly (%) under Combination B where population is done oratgory basis. Once
facility-specific information is included, as in @binations A and C, Plaquemines Parish’s rank
drops to between"™and 18’ place.

Finally, ERG performed sensitivity analyses to eas the robustness of the method to identify
areas with high concentrations of OCS-related stftecture. These included examining the
county rankings with and without heliports and patls, 1-mile radii for all infrastructure types,
and standardizing the weight scores based on #melatd deviation of the county weights for

each parameter. None of the alternatives generamalts that differed markedly from the
selected ranking method.

2.5. Areaswith High Concentrations of OCS-Related Infrastructure
The final ranking of geospatial units by concemratof OCS-related infrastructure was
performed on updated shape files sent by BOEM/L&Blovember 2006. The infrastructure
concentration was estimated as equal weights of:

* Employees—Category by Rank

* TRIreleases—Category by Rank

* Population—Facility by Population.
ERG performed the ranking for BOEM economic aréalisor market areas, counties/parishes,
tracts, and