
































Summary of Modifications 
 

DOCD 
Section 

No. 

DOCD 
Section 
Name 

Description of Modifications to DOCD Submitted to MMS on June 12, 2007 
Addendum 
Attachment 

No. 
PAI changed the OCS-G number from 16987 to 16997 on OCS Plan Information Form for Chinook Well #2 (page 1-15) in 
Section 1(a) to accurately represent the location of Chinook Well #2 in WR Block 469.  Also changed the anchor locations on 
OCS Plan Information Forms for Cascade East and Cascade West to be consistent with the modified MODU anchor patterns 
described in R1.4. 

R1.1 

PAI modified Figure 1-3 – Field Layout (page 1-18) in Section 1(b).  This change allows for an accurate representation of the 
location of the Chinook Well #2 in WR Block 469. 

R1.2 
 

PAI modified Figure 1-5 – Chinook Field Layout (page 1-20) in Section 1(b).  This change allows for an accurate representation 
of the location of the Chinook Well #2 in WR Block 469. 

R1.3 

1 Introduction 
and Plan 
Contents 

PAI modified Figure 1-8 – FPSO / Rig Mooring Arrangements.  The preliminary MODU anchor patterns for the Cascade East and 
Cascade West drill centers have been resubmitted in two new drawings in order to move several of the anchor locations away 
from the Sigsbee Escarpment. 

R1.4 

PAI provided clarification on the duration of Phase 1 production operations if Phase 2 is not initiated.  Intended to supplement 
Section 2(c) on page 2-2 of the DOCD. 

R2.1 

PAI provided additional information (boiling point distribution) to supplement 2(d) Table 2-3 – Oils Characteristics (page 2-3). R2.2 

PAI provided additional information related to historical oil spill performance for FPSOs utilized in Brazil.  Intended to supplement 
Section 2(e) on page 2-11 of the DOCD. 

R2.3 

2 General 
Information 

PAI clarifies that information in Section 2(e) Table 2-7 – Shuttle Vessel Environmental Operating Parameters is applicable to all 
types of shuttle Vessels being considered for the Cascade / Chinook Development Project (i.e. Shuttle Tankers and Articulated 
Tug Barges). 

R2.4 

PAI has modified the information described in Section 9(a) Table 9-3 – OSRO Mechanical Recovery Capabilities (page 9-2) and 
in Section 9(a) Table 9-4 – Dispersant Inventories (page 9-2) associated with CCA to more accurately reflect the available 
resources from this OSRO outside of its area of interest (per their by-laws). 

R9.1 

PAI modified the new WCD (MMS jurisdiction) information described in 9(a) Table 9-5 – Worst Case Discharge (page 9-3) to 
include volumes related to the Chinook-to-FPSO ROW Pipelines and Risers.  PAI also modified the volume for the Lease Term 
Pipelines and Risers which were overstated due to a mathematical error. 

R9.1 

PAI clarifies that the new WCD (MMS jurisdiction) information described in 9(a) Table 9-5 – Worst Case Discharge (page 9-3) will 
be submitted to MMS prior to approval of the DOCD. 

R9.1 

PAI submits a new appendix (Appendix 7) to describe the CGA equipment response times to support the USCG WCD for 
offshore spills from the FPSO and Shuttle Vessel for NEPA evaluation considerations. 

R9.2 

PAI submits a new appendix (Appendix 8) to describe the CGA equipment response times to support the USCG WCD for 
nearshore / inland spills near Houston region of GoM for NEPA evaluation considerations. 

R9.3 

PAI submits a new appendix (Appendix 9) to describe the CGA equipment response times to support the USCG WCD for 
nearshore / inland spills near Mobile region of GoM for NEPA evaluation considerations. 

R9.4 

PAI submits a new appendix (Appendix 10) to describe the CGA equipment response times to support the USCG WCD for 
nearshore / inland spills near Corpus Christi region of GoM for NEPA evaluation considerations. 

R9.5 

PAI submits a new appendix (Appendix 11) to describe the CCA equipment response times to support the USCG WCD for 
offshore spills from the FPSO and Shuttle Vessel for NEPA evaluation considerations. 

R9.6 

PAI submits a new appendix (Appendix 12) to describe the CCA equipment response times to support the USCG WCD for 
nearshore / inland spills near Corpus Christi region of GoM for NEPA evaluation considerations. 

R9.7 

9 Oil Spill 
Information 

PAI has included a copy of the contact with CCA. R9.8 



Summary of Modifications, Continued 
 

 
DOCD 
Section 

No. 

DOCD 
Section 
Name 

Description of Modifications to DOCD Submitted June 12, 2007 
Addendum 
Attachment 

No. 
PAI modified Figure 14-3 – Illustration of Subsea Facilities Layout (page 14-4) in Section 14(a).  This change allows for an 
accurate representation of the location of the Chinook Well #2 in WR Block 469. 

R14.1 

PAI modified Figure 14-4 – Cascade East Drill Center (page 14-5) in Section 14(a).  Changed to maintain consistent format with 
Figures 14-5 and 14-6. 

R14.2 

PAI modified Figure 14-5 – Cascade West Drill Center (page 14-6) in Section 14(a).  Changed to identify coordinates of the well 
location and to maintain consistent format with Figures 14-4 and 14-6. 

R14.3 

14 Related 
Facilities and 
Operations 
Information 

PAI modified Figure 14-6 – Chinook Drill Center (page 14-7) in Section 14(a).  This change allows for an accurate representation 
of the location of the Chinook Well #2 in WR Block 469. 

R14.4 

16 Onshore 
Support 
Facilities 
Information 

PAI modified Section 16(d) Tables 16-2, 16-3, and 16-4 (pages 16-2 and 16-3) to identify the physical locations of the (permitted 
and existing) onshore waste disposal sites for Drilling and Completion Operations, FPSO Production Operations, and Shuttle 
Vessel Operations.  

R16.1 

PAI has modified Section 19(c) to include a description of potential ship strike impacts related to marine mammals and sea 
turtles. 

R19.1 

PAI has modified Section 19(c) to include a description of potential oil spill impacts related to gulf sturgeon. R19.2 
PAI has modified Section 19(c) to include a description of potential oil spill impacts related to barriers islands. R19.3 

19 EIA 

PAI has clarified Appendix 2(b) to indicate that no chemosynthetic communities have been identified in the Cascade / Chinook 
Project Development areas. 

R19.4 

 









Attachment R1.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment R1.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment R1.4 
 
 
MMS has communicated to PAI that there is a potential for chemosynthetic communities to exist on 
several areas of the Sigsbee Escarpment in the development areas of Cascade and Chinook.  This 
information is based upon proprietary information that MMS has in its possession. 
 
PAI has previously provided the preliminary MODU and FPSO anchor patterns in Figure 1-8 – 
FPSO / Rig Mooring Arrangements.  These MODU anchors patterns were developed early to 
support planning for the soils survey program and for inclusion in the DOCD, fully understanding 
that the preliminary anchor patterns would be modified after more detailed engineering was to be 
performed. 
 
PAI has recently revisited the preliminary locations of the MODU anchor patterns at the Cascade 
East and Cascade West drill centers.  This results in all anchors being located off of the Sigsbee 
Escarpment which will allow PAI to avoid any potential chemosynthetic communities identified by 
MMS that may potentially exist on the escarpment.  PAI has provided new (but still preliminary) 
MODU anchor patterns below to represent the change.  Furthermore, PAI will not install any 
facilities in any areas that MMS has identified as potential locations for chemosynthetic 
communities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment R1.4, Continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment R1.4, Continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment R2.1 
 
 
 
Future phases of the Cascade / Chinook development plan will be pursued depending on the 
performance of the Cascade and Chinook reservoirs in Phase 1.  The three scenarios below are 
intended to describe how PAI would implement future phases of the development plan based on 
reservoir productivity. 
 
Scenario 1 – High Reservoir Productivity 
 
If the Cascade and Chinook reservoirs produce at the anticipated volumes (or higher), PAI would 
likely initiate Phase 2 of the development plan.  Phase 2 of the development plan would likely 
include the addition of multiple wells (number to be determined) to the drilling & completion 
program.  In this scenario, all of the Phase 1 and Phase 2 wells would produce back to the existing 
FPSO.  In this scenario, the duration of production operations utilizing the FPSO will likely be 6-8 
years.  Furthermore, PAI would likely initiate Phase 3 of the development plan.  Phase 3 would 
include the replacement of the Phase 1 FPSO with a different Floating Production Unit (i.e. the 
“definitive system”) as well as the addition of multiple wells (number to be determined) to the 
drilling and completion program. 
 
 
Scenario 2 – Medium Reservoir Productivity 
 
If the Cascade and Chinook reservoirs produce significantly less than the anticipated volumes but 
at volumes which are commercial viable, PAI could either 1.) continue production operations from 
only (3) Phase 1 wells for up to 6-8 years utilizing the FPSO or 2.) continue production operations 
from (3) Phase 1 wells and several additional Phase 2 wells (number to be determined) for up to  
6-8 years utilizing the FPSO.  In this scenario, PAI would not likely initiate Phase 3 of the 
development plan. 
 
 
Scenario 3 – Low Reservoir Productivity 
 
If the Cascade and Chinook reservoirs produce at extremely low volumes, PAI would likely not 
initiate Phase 2 of the development plan.  In this scenario, the duration of production operations 
utilizing the FPSO could be as short as 1 year.  However, PAI could opt to continue producing to 
the FPSO for a longer duration (potentially up to 6-8 years) if it were commercially viable to do so. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment R2.2 
 
 
 
 
PAI provides the following supplemental oil characteristics information as requested by MMS.  This 
information is representative of the oil from the Cascade and Chinook reservoirs.  If additional 
information is required by MMS, PAI will have to conduct additional testing of limited samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Attachment R2.3 
 
 
 
 
PAI has provided additional information on historical FPSO oil spill performance from Petrobras 
Brazil.  See table below. 
 
 
 

Period (1) 
[M] bbls 

Produced from 
all FPSOs 

Average FPSO 
Offloadings Per 

Year 

No. of  
Spills > 1 bbl  

[Total Volume] 

No. of  
Spills > 50 bbls 
[Total Volume] 

2001 - 2005 887,315 604 10 [141.8] 0 [0] 

2006 333,975 720 1 [12.6] 0 [0] 

Total 1,221,290  11 [154.4] 0 [0] 

 
Notes : 
 

(1) FPSO specific oil spills could not be determined from data from 1998 through 2000. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Attachment R2.4 
 
 
 
PAI clarifies that the information included in Section 2(e)Table 2-7 – Shuttle Vessel Environmental 
Operating Parameters is applicable to all types of Shuttle Vessels (e.g. Shuttle Tankers and 
Articulated Tug Barges) being considered for use during Phase 1 of the development plan.   
 
These environmental operating parameters were included in the Shuttle Vessel Technical 
Specification and are based on FPSO safety guidelines derived from Petrobras Brazil’s FPSO 
operating experience in Brazil. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Attachment R9.1 
 
 
 
Sections 9(a) through 9(c) have been re-submitted in their entirety to reflect multiple changes and 
additional information. 

9 Oil Spills Information 
 

9(a) Oil Spill Response Planning 

 
Regional Oil Spill Response Information 
All the proposed activities in this DOCD will be covered by the PAI (MMS operator #1207) Regional 
Oil Spill Response Plan (R-OSRP) filed in accordance with 30 CFR 254. 
PAI has submitted a newly updated R-OSRP to MMS in July 2007 in order to achieve the bi-annual 
updating requirement per the requirements of 30 CFR 254 and NTL 2006 G21.  
The updated R-OSRP includes a new “Greater Than 10 Mile From Shore Worst Case Discharge 
Scenario” which describes the new Worst Case Discharge information associated with activities 
covered by the DOCD for Phase 1 of the Cascade / Chinook Development Project.  The updated 
R-OSRP covers oil spills under MMS jurisdiction only (e.g. blowouts, topsides facilities, lease term 
pipelines). 
 
Spill Response Sites 
PAI is currently a member of Clean Gulf Associates (CGA) and Clean Caribbean & Americas 
(CCA). 
PAI’s primary spill response equipment is provided by CGA as described in the R-OSRP.  Table  
9-1 indicates the locations of PAI’s primary spill response equipment and the locations of the 
planned staging areas. 
 

Table 9-1 – CGA Oil Spill Response Equipment & Staging Areas 

Primary Response  
Equipment Locations 

Preplanned  
Staging Locations 

Ingleside, TX Fourchon, LA 
Galveston, TX Venice, LA 
Lake Charles, LA Houma, LA 
Houma, LA  
Venice, LA  

 
 
 
PAI’s also has access to spill response equipment provided by CCA.  CCA resources will generally 
be utilized as secondary spill response equipment by PAI.  Table 9-2 indicates the locations of 
CCA’s spill response equipment and the locations of the planned staging areas. 



Attachment R9.1, Continued 
 
 
 

Table 9-2 - CCA Oil Spill Response Equipment & Staging Areas 

Response  
Equipment Locations 

Preplanned  
Staging Locations 

Fort Lauderdale, FL Fourchon, LA (1) 
 

Notes : 
 

(1)   CCA mechanical recovery equipment will be flown in to an airport nearest to the spill location and then 
trucked into a CGA pre-planned staging location.  However, CCA equipment can be staged in a number of 
locations not typically utilized as pre-planned staging areas (e.g. Corpus Christi, Texas) by CGA in order to 
optimize the timing associated with mobilizing spill response resources in such locations. 

 
 
OSRO Information 
As previously stated, PAI is currently a member of CGA and CCA.  The de-rated (i.e. 20% of 
equipment name plate per manufacturer specification) daily mechanical recovery capabilities for 
each OSRO is described in Table 9-3. 
 

Table 9-3 – OSRO Mechanical Recovery Capabilities 

OSRO De-Rated Daily Recovery 
Capability (barrels per day) 

CGA 112,291 
CCA 18,345 (1) 
TOTAL 130,366 

 
Notes : 
 
(1)   CCA has (de-rated) daily mechanical recovery capabilities of approximately 48,000 barrels per day.  

Per CCA By-Laws, 100% of the equipment is available to support Members within CCA’s areas of 
interest.  Also per CCA By-Laws, only 25% of the equipment is available to support Members outside 
of CCA’s areas of interest (i.e. in the U.S. GoM).  As a result, PAI is only showing (de-rated) daily 
mechanical recovery capability associated with 25% of CCA’s available equipment. 

 
PAI will also utilize dispersants as an alternative response strategy in certain circumstances when 
approved by regulatory authorities.  The dispersant inventories that are available to PAI are 
described in Table 9-4. 
 

Table 9-4 – Dispersant Inventories 

OSRO Dispersant Inventory 
(gallons) 

CGA 82,650 
CCA 20,000 (1) 
TOTAL 102,650 

 
Notes : 
 
(1)   CCA has dispersant inventories of approximately 30,000 gallons.  Per CCA By-Laws, 100% of the 

dispersants is available to support Members within CCA’s areas of interest.  Also per CCA By-Laws, 
only 20,000 gallons of the dispersant is available to support Members outside of CCA’s areas of 
interest (i.e. in the U.S. GoM).  As a result, PAI is only showing 20,000 gallons of dispersant.  It should 
be noted that the 10,000 gallons of “reserve” dispersant can be made available with approval from the 
CCA Directors. 



Attachment R9.1, Continued 
 
 
 
PAI also utilizes other complimentary specialist OSROs as appropriate, including but not limited to 
AMPOL, Garner Environmental Services, Industrial Cleanup, Oil Mop, and PSC Industrial Services.  
See the current R-OSRP for a complete listing. 
 
Worst Case Scenario Determination 
 
WCD Scenario for MMS Jurisdiction : 
 
Table 9-5 provides a comparison of the Worst Case Discharge scenarios from PAI’s approved  
R-OSRP with the Worst Case Discharge scenario from the proposed activities covered by this 
DOCD.  As shown below, the Worst Case Discharge scenario from the proposed activities in this 
DOCD are greater than those described in PAI’s approved R-OSRP.  PAI has therefore submitted 
a new “Greater Than 10 Mile From Shore Worst Case Discharge Scenario” to MMS in July 2007 to 
reflect the new Worst Case Discharge scenario. 
 
 

Table 9-5 – Worst Case Discharge (MMS Jurisdiction) 

Category R-OSRP  
(Far Shore WCD) 

DOCD 

Type of Activity Subsea Production  
Tie-Back to EC Block 373 

Subsea Production 
Produced to FPSO 

Facility Location(s) GB Block 244 OCS-G 15860 

WR Block 205 OCS-G 16964 
WR Block 206 OCS-G 16965 
WR Block 249 OCS-G 16969 
WR Block 250 OCS-G 16970 
WR Block 425 OCS-G 16987 
WR Block 426 OCS-G 16988 
WR Block 469 OCS-G 16997 
WR Block 470 OCS-G 16998 

Facility Designation Subsea Wells #002 and 
#003ST01 

FPSO and Subsea Wells 
Cascade #3, Cascade #4, 

and Chinook #2 

Distance to Nearest Shoreline (Miles) 134 166 

Volume (barrels) :   

     Storage Tanks (total) N/A (1) 6,010 (2) 

     On-facility Flowlines N/A (1) 2,000 (3) 

     Lease Term Pipelines & Risers N/A (1) 2,110 (4) 

     ROW Pipelines & Risers N/A (1) 7,100 (5) 

     Uncontrolled Blowout  
     (volume per day) 

18,000 12,284 

Total Volume 18,000 29,504 

Type of Oil  
(e.g. Crude, Condensate, Diesel) Crude Crude 

API Gravity 32 23 (6) 
  
Notes for Table 9-5 included on next page. 

 



Attachment R9.1, Continued 
 
 
 

Notes : 
 

(1) W&T is the operator of EC Block 373; on-facility volumes are not applicable. 
 

(2) Includes FPSO Topsides Tanks only; does not include FPSO Cargo or Fuel Tanks. 
 

(3) On-facility Flowlines includes Processing Piping (including Turret systems). 
 

(4) Includes dual Flowlines from Cascade East DC to Cascade West DC, dual Flowlines from Cascade West DC to FSHR 
Riser Base near FPSO, and the associated FSHRs. 
 

(5) Includes dual Flowlines from Chinook DC to FSHR Riser Base near FPSO and the associated FSHRs as requested by 
MMS to accommodate a comprehensive NEPA evaluation.  Note that the volume of the ROW pipelines will not be 
included in the WCD calculation for Total Volume in the updated Regional OSRP (bi-annual update submitted in 
July 2007) as it is not required per 30 CFR 254.47.  The Total Volume without the ROW pipelines will be 22,404. 
 

(6) API Gravity 23 is used for planning purposes; actual range is 17-29. 
 
 
 
Additional notes for MMS WCD Scenario : 
 

• PAI is proposing to perform well testing for each of the three new wells covered by this 
DOCD.  PAI is proposing to discharge the well completion fluids (which will not include EPA 
defined “priority pollutants”) per NPDES requirements. 
 

• PAI is not proposing to use oil-based drilling fluids.  PAI is proposing to use water-based 
and synthetic-based drilling fluids for each of the three new wells covered by this DOCD. 

 
 
 

9(b) Oil Spill Response Discussion – MMS Jurisdiction 
 
Organization 
 
PAI Qualified Individuals utilize a contract Spill Management Team, The O’Briens Group, to 
manage oil spill response.  CGA and other complimentary specialist OSROs provide access to oil 
spill response equipment and personnel as described in the PAI R-OSRP. 
 
 
WCD Planning Volume for NEPA Review 
 
PAI is capable of responding to the Worst Case Discharge (WCD) scenario described in 9(a) which 
is focused on MMS jurisdiction (i.e. 30 CFR 254.26) related to well blowouts, topsides facilities, and 
lease term pipelines.  For the oil spill response discussion per NTL 2006 G14, the WCD planning 
volume from an MMS area of interest perspective is 12,284 barrels per day with an API gravity of 
23˚ based on the blowout scenario (which is a larger planning volume than the largest topside tank 
or production vessel). 
 
 
 
 



Attachment R9.1, Continued 
 
 
 
 
Land Segment and Resource Identification 
 
Trajectories of a spill and the probability of it impacting a land segment have been projected 
utilizing information in the MMS Oil Spill Risk Analysis Model (OSRAM) for the Central and 
Western Gulf of Mexico available on MMS website using (30) day impact.  The results are shown in 
Table 9-6.  These trajectories are consistent with the site specific Oil Spill Risk Analysis (OSRA) 
performed by MMS in February 2007 as described in 9(d). 
 
 

Table 9-6 – Trajectory by Land Segment 
 

 
 
 
 
 
 
 
 
 
 
 

Conditional 
Probability (%) 
within 30 days 

Launch 
Area 

Land Segment and / or 
Resource Area / Block OCS-G 

WR 205 
WR 206 

 
 
 
 
The MMS OSRAM identifies a 2% probability of impact to the shorelines of Galveston County, 
Texas; and / or Cameron Parish, Louisiana within 30 days. 
 
Galveston County includes the Gulf Beach from the west end of Galveston Island at Texas 
Highway 3005 to the east coast of High Island at the Jefferson County line.  Habitats include 
marshes at the west end of Seawall Boulevard and on the east end of the island and open 
beaches and avian feeding areas all along the coastline, including a National Audubon Society 
Sanctuary.  The waters of Galveston Bay are classified as an EPA National Estuary. 
 
Cameron Parish includes the east side of Sabine Lake, Sabine National Wildlife Refuge, Calcasieu 
Lake, Lacassine National Wildlife Refuge (inland) and Grand Lake; along the Gulf beach from 
Sabine Pass to Big Constance Lake in Rockefeller Wildlife Refuge.  This region is composed of 
open public beaches, marshlands and swamps.  It serves as a habitat for numerous birds, finfish 
and other animals, including several rare, threatened and endangered species. 
 
Additional discussion of protection strategies for potentially affected resources is included in the 
PAI R-OSRP. 
 
 
 
 
 

WR 249 
WR 250 
WR 425 
WR 426 
WR 469 
WR 470 

 

16964 
16965 
16969 
16970 
16987 
16988 
16997 
16998 

Central 
48 

Matagorda County, Texas 
Brazoria County, Texas 

Galveston County, Texas 
Jefferson County, Texas 

Cameron Parish, Louisiana 
Vermilion Parish, Louisiana 

Terrebonne Parish, Louisiana 
LaFourche Parish, LA 

Plaquemines Parish, Louisiana 

1 
1 
2 
1 
2 
1 
1 
1 
1 
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Spill Response 
 
PAI will make every effort to respond to the Worst Case Discharge as effectively as possible.  A 
description of the response equipment available to contain and recover the Worst Case Discharge 
is shown in Appendix 5. 
 
Using the estimated chemical and physical characteristics of crude, an ADIOS weathering model 
was run on a similar product from the ADIOS oil database.  The results indicate 91% of the product 
would remain after 12 hours, leaving approximately 11,178 (of the 12,284 total spilled) barrels on 
the water. 
 
Appendix 5 outlines equipment, personnel, materials and support vessels, and temporary storage 
equipment to be considered in order to cope with an initial spill of 12,284 barrels.  The list 
estimates individual times needed for procurement, load out, travel time to the site and 
deployment.  If appropriate, 5 sorties (10,000 gallons) from the DC-4 and 5 sorties (5,000 gallons) 
from the DC-3 should disperse approximately 6,429 barrels of oil. 
 
Offshore response strategies may also include attempting to skim utilizing the HOSS Barge, and 
five Fast Response Units (FRU), with a total de-rated skimming capacity of 60,740 barrels.  
Temporary storage associated with the identified skimming equipment equals 5,130 barrels.  An 
additional open ocean storage barge with a capacity of 23,000 barrels would be mobilized as 
necessary.  Safety is first priority; air monitoring will be performed and operations deemed safe 
prior to any containment / skimming attempts. 
 
If the spill would go unabated, shoreline impact in coastal environments would depend upon 
existing environmental conditions.  Onshore response may include the deployment of shoreline 
boom on beach areas, or protection and sorbent boom in vegetated areas.  Strategies would be 
based upon surveillance and real time trajectories that depict areas of potential impact given actual 
sea and weather conditions.  Strategies from the One Plan Gulf of Mexico Area Contingency Plan 
(ACP) and Unified Command would be consulted to ensure that environmental and special 
economic resources would be correctly identified and prioritized to ensure optimal protection.  
ACPs depict the protection response modes applicable for oil spill clean-up operations.  Each 
response mode is schematically represented to show optimum deployment and operation of the 
equipment in areas of environmental concern.  Supervisory personnel have the option to modify 
the deployment and operation of equipment allowing a more effective response to site-specific 
circumstances. 
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9(c) Oil Spill Response Discussion – USCG Jurisdiction 
 
This section is provided to assure a comprehensive NEPA review. 
 
PAI is capable of responding to the Worst Case Discharge, the Maximum Most Probable 
Discharge, and Average Most Probable Discharge scenarios which are focused on USCG 
jurisdiction related to marine vessels as described in the most recent Memorandum of Agreement 
between the MMS and the USCG (OCS-03) and 33 CFR Part 155 Subpart D.  PAI will utilize 
existing memberships in CGA and CCA to demonstrate oil spill response capability. 
 
Although PAI is capable of responding to the various USCG defined discharge scenarios, it should 
be noted that the owners of the FPSO and the Shuttle Vessels will also be responsible for 
demonstrating that they have the capability to respond to the USCG defined discharge scenarios 
prior to USCG approval of their vessel specific oil spill response plans.  Although each of the 
organizations (PAI and vessels owners) will be capable of responding to the USCG defined 
discharge scenarios, it is anticipated that the vessel owners’ will have the primary regulatory 
responsibility as vessel operators while PAI will have secondary regulatory responsibility due to 
ownership of the produced oil.  The details regarding primary and secondary regulatory 
responsibility will be finalized with the USCG after PAI awards contracts for the provision of the 
FPSO and Shuttle Vessels (anticipated 3Q07). 
 
Table 9-7 describes the amounts associated with each USCG discharge scenario for the FPSO. 
 
 
 

Table 9-7 – FPSO Discharge Scenarios (USCG Jurisdiction) 
 

USCG Discharge  
Scenario for FPSO 

Estimated Amount 
(barrels) 

Comments 

Worst Case Discharge 550,000 - 850,000 
Equal to discharge of a marine vessel’s entire 

cargo tanks in adverse weather conditions.  See 
notes (1) and (2) for additional details. 

Maximum Most Probable 
Discharge 2,500 

Equal to 2,500 barrels of oil for vessels with a 
cargo capacity equal to or greater than 25,000 

barrels OR 10% of the vessels oil cargo capacity 
with a capacity of less than 25,000 barrels.  See 

note (3) for additional details. 

Average Most Probable 
Discharge 50 

Equal to the lessor of 50 barrels of oil or 1% of the 
cargo from the vessel during cargo oil transfer 

operations to or from the vessel 
  
Notes for Table 9-7 on next page. 
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Notes : 
 

(1) The USCG Worst Case Discharge would involve a total loss of the FPSO which is an extreme low probability event 
given the industry proven controls that PAI will put in place. 
 

(2) The USCG has implemented a geographic (i.e. inland, nearshore, offshore, open ocean) based cap system to identify 
the amount of planning volumes that must be covered by contract.  For offshore spills, the planning volume caps are 
12,500 barrels per day for Tier 1, 25,000 barrels per day for Tier 2, and 50,000 barrels per day for Tier 3.  When the 
required planning volume exceeds the cap amounts, the vessel owner is only required to have OSRO contracts in 
place up to the amount of the caps, but the vessel owner is required to identify sources of additional OSRO resources 
equivalent to twice the caps listed for each tier or the amount necessary to respond to the required planning volumes 
(whichever is less).  The identified equipment must be capable of arriving at the FPSO within 24 hours for Tier 1, 48 
hours for Tier 2, and 72 hours for Tier 3.  Although PAI will not be the owner of the FPSO, PAI currently has the 
capability to respond to the required offshore planning volumes for Tiers 1-3 through CGA spill response resources as 
described in Appendix 7.  Note that for Tier 3, the CGA spill response resources alone exceed the required 50,000 
barrel cap (for which spill response resources must be contracted) as well as the incremental 50,000 barrel amount 
(for which spill response equipment must be identified).  Therefore, PAI is not required to identify an additional OSRO 
to comply with USCG regulations.  Note that the FPSO owner will also provide OSRO coverage as required by USCG 
regulatory requirements.  The FPSO owner will describe its OSRO coverage in its vessel specific Oil Spill Response 
Plan (i.e. SOPEP).  The FPSO owner will provide OSRO coverage (over and above PAI’s OSRO coverage) as 
required by the USCG. 

 
(3) The USCG Maximum Most Probable Discharge is significantly greater than an oil spill associated with FPSO 

offloading, which may be the highest exposure regarding oil spills associated with FPSOs.  As described in section 
1(f), PAI will utilize a number of industry proven safety and pollution prevention measures to mitigate against oil spills 
during FPSO offloading.  If multiple controls described in section 1(f) failed, the amount of oil spilled during FPSO 
offloading would likely be an order of magnitude lower (i.e. the amount of oil in the offloading hose) than the amount of 
the USCG Maximum Most Probable Discharge. 
 

(4)   CCA spill response resources are not discussed regarding the FPSO discharge scenarios as they are not needed to 
comply with planning volume requirements.  However, response times for CCA equipment to be mobilized to the 
FPSO location are included in Attachment 11. 

 
 
Table 9-8 describes the amounts associated with each USCG discharge scenario for the Shuttle 
Vessels. 
 
 

Table 9-8 – Shuttle Vessel Discharge Scenarios (USCG Jurisdiction) 
 

USCG Discharge  
Scenario for Shuttle 

Vessels 

Estimated Amount 
(barrels) 

Comments 

Worst Case Discharge 185,000 - 500,000 
Equal to discharge of a marine vessel’s entire 

cargo tanks in adverse weather conditions.  See 
notes (1) and (2) for additional details. 

Maximum Most Probable 
Discharge 2,500 

Equal to 2,500 barrels of oil for vessels with a 
cargo capacity equal to or greater than 25,000 

barrels OR 10% of the vessels oil cargo capacity 
with a capacity of less than 25,000 barrels.  See 

note (3) for additional details. 

Average Most Probable 
Discharge 50 

Equal to the lessor of 50 barrels of oil or 1% of the 
cargo from the vessel during cargo oil transfer 

operations to or from the vessel 
  

Notes for Table 9-8 on next page. 
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Notes : 
 

(1) The USCG Worst Case Discharge would involve a total loss of the Shuttle Vessel which is an extreme low probability 
event given the industry proven controls that PAI will put in place. 
 

(2) The USCG has implemented a geographic (i.e. inland, nearshore, offshore, open ocean) based cap system to identify 
the amount of planning volumes that must be covered by contract.  For offshore spills, the planning volume caps are 
12,500 barrels per day for Tier 1, 25,000 barrels per day for Tier 2, and 50,000 barrels per day for Tier 3.  When the 
required planning volume exceeds the cap amounts, the vessel owner is only required to have OSRO contracts in 
place up to the amount of the caps, but the vessel owner is required to identify sources of additional OSRO resources 
equivalent to twice the caps listed for each tier or the amount necessary to respond to the required planning volumes 
(whichever is less).  The identified equipment must be capable of arriving at the offshore spill location (i.e. at the 
FPSO) within 24 hours for Tier 1, 48 hours for Tier 2, and 72 hours for Tier 3.  Although PAI will not be the owner of 
the Shuttle Vessel, PAI currently has the capability to respond to the required offshore planning volumes for Tiers 1-3 
through CGA spill response resources as described in Appendix 7.  Note that for Tier 3, the CGA spill response 
resources alone exceed the required 50,000 barrel cap (for which spill response resources must be contracted) as well 
as the incremental 34,000 barrel amount (for which spill response equipment must be identified).  Therefore, PAI is not 
required to identify an additional OSRO to comply with USCG regulations for the offshore spill scenario. 
 
For nearshore / inland spills related to Shuttle Vessel operations near High Volume Ports, the planning volume caps 
remain 12,500 barrels per day for Tier 1, 25,000 barrels per day for Tier 2, and 50,000 barrels per day for Tier 3.  It is 
anticipated that most of the terminals to be utilized will be defined as High Volume Ports.  In such ports, the identified 
equipment must be capable of arriving at the nearshore / inland spill location (i.e. within 50 miles of the entrance to the 
High Volume Port) within 12 hours for Tier 1, 36 hours for Tier 2, and 60 hours for Tier 3.  Although PAI will not be the 
owner of the Shuttle Vessels, PAI currently has the capability to respond to essentially all of the required  
nearshore / inland planning volumes for Tiers 1-3 through CGA spill response resources.  The available CGA spill 
response resources and their respective response times for three geographic regions of the GoM that are 
representative of the potential terminals to be used by PAI are described in Appendices 8 (Houston, Texas), 9 (Mobile, 
Alabama), and 10 (Corpus Christi, Texas).  With the exception of Tier 3 in the Corpus Christi region, the CGA spill 
response resources alone exceed the required caps (for which spill response resources must be contracted) as well as 
the incremental amounts (for which spill response equipment must be identified).  Regarding Tier 3 in the Corpus 
Christi region, the CGA resources cover the required cap amount of 50,000 barrels within 60 hours.  However, the 
CGA resources do not quite cover the required planning volume (i.e. twice the cap or 100,000 barrels) as the HOSS 
Barge (43,000 barrels) mobilizing from Houma, Louisiana does not accomplish the required 60 hour mobilization 
requirement by 10 hours, which requires an additional 31,000 barrels of recovery capability to be identified (but not 
contracted).  If PAI mobilizes additional spill response resources from CCA (see Appendix 12), PAI would still need to 
identify (but not contract) an additional OSRO to cover a shortfall of approximately 13,000 barrels.  Considering that 
the Shuttle Vessel owner and the terminal operator will also be required by regulations to provide OSRO coverage to 
cover the planning volumes associated with Shuttle Vessel offloading at terminals, the Tier 3 planning volumes 
shortfall in the Corpus Christi region will be easily covered.  Note that PAI anticipates that the Shuttle Vessel owner will 
have an existing contract with MSRC as this OSRO provides resources for numerous major shipping companies.  
MSRC is a major OSRO recognized by the USCG.  The Shuttle Vessel owner will describe its OSRO coverage in its 
vessel specific Oil Spill Response Plan (i.e. SOPEP).  The Shuttle Vessel owner will provide OSRO coverage (over 
and above PAI’s OSRO coverage) as required by the USCG. 

 
(3) The USCG Maximum Most Probable Discharge is significantly greater than an oil spill associated with Shuttle Vessel 

loading at the FPSO or Shuttle Vessel offloading at terminals, which may be the highest exposures regarding oil spills 
associated with Shuttle Vessels.  As described in section 1(f), PAI will utilize a number of industry proven safety and 
pollution prevention measures to mitigate against oil spills during Shuttle Vessel loading at the FPSO while terminal 
operators will utilize a number of industry proven safety and pollution prevention measures to mitigate against oil spills 
during Shuttle Vessel offloading at terminals.  If multiple controls described in section 1(f) failed, the amount of oil 
spilled would likely be an order of magnitude lower (i.e. the amount of oil in the offloading hose) than the amount of the 
USCG Maximum Most Probable Discharge. 

 
 
PAI and the USCG will require the FPSO and Shuttle Vessel providers to implement vessel specific 
Oil Spill Response Plans (i.e. SOPEPs) which will be approved by the USCG and which will be 
bridged into the PAI R-OSRP. 
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Comprehensive drills will be performed to verify readiness from all involved parties (PAI, FPSO 
provider, and Shuttle Vessel provider). 
 
PAI will utilize a dedicated field support tug during FPSO operations.  In addition to offloading 
support, the tug will be outfitted with equipment (e.g. spill booms) to support spill response.  PAI 
will response to oils spills under USCG jurisdiction with an organizational structure and a response 
strategy consistent with that described in Section 9(b). 
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PAI clarifies that all wastes to be disposed of onshore will be disposed of at permitted waste 
facilities.  PAI clarifies that existing onshore waste facilities will be utilized and that no expansions 
or modifications will be required to accommodate the needs of Phase 1 of the development plan.  
Physical locations of onshore waste facilities have been added to Tables 16-2 and 16-3.  Physical 
locations of onshore waste facilities to be used in associated with the Shuttle Vessel are not 
currently known as PAI has not yet determined which terminals will be utilized. 
 

Table 16-2 – Disposal of Solid and Liquid Wastes (Drilling and Completion Operations) 

 
Name of Facility Location of Facility Type of Waste Amount Rate Disposal Method 

US Liquids 
  or 
Newpark Services 
   or 
CCS Waste 

Fourchon, Louisiana 
 
Fourchon, Louisiana 
 
Golden Meadow, 
Louisiana 

Synthetic drilling 
based fluids 

2,250 barrels 750 barrels per 
well 

Recycled 

Solid Waste 
Disposal  
     or 
Galliano Waste 

Fourchon, Louisiana 
 

 
Galliano, Louisiana 

Non-hazardous 
garbage, trash, and 
debris which can’t 

be recycled 

4 standard 
containers per 

month 

1 standard 
container per 

week 

Land farmed 

L & L Golden Meadow, 
Louisiana 

Waste oil 1-3 barrels per 
month 

0-1 barrels per 
week 

Recycled 

 
 
 

Table 16-3 - Disposal of Solid and Liquid Wastes (FPSO Production Operations) 

 
Name of Facility Location of Facility Type of Waste Amount Rate Disposal Method 

US Liquids 
  or 
Newpark Services 
   or 
CCS Waste 

Fourchon, Louisiana 
 
Fourchon, Louisiana 
 
Golden Meadow, 
Louisiana 

Non-hazardous 
garbage, trash, and 
debris which can’t 

be recycled 

4 standard 
containers per 

month 

1 standard 
container per 

week 

Land farmed 

L & L Golden Meadow, 
Louisiana 

Waste oil 10 barrels per 
month 

2-3 barrels per 
week 

Recycled 

 
 

 

Table 16-4 - Disposal of Solid and Liquid Wastes (Shuttle Vessel Operations) 

 
Name of Facility Location of Facility Type of Waste Amount Rate Disposal Method 

To Be Determined 
(1) 

To Be Determined 
(1) 

Non-hazardous 
garbage, trash, and 
debris which can’t 

be recycled 

4 standard 
containers per 

month 

1 standard 
container per 

week 

Land farmed 

To Be Determined 
(1) 

To Be Determined 
(1) 

Waste oil 1 barrels per month 0-1 barrels per 
week 

Recycled 

(1)  Existing facilities located near terminals of choice in Texas, Louisiana, Mississippi, or Alabama 
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Marine Mammals 
Air breathing animals such as sea turtles and marine mammals are vulnerable to ship strikes 
because they must surface to breath and while basking, mating, and resting.  
Marine mammals are known to have been injured or killed from collisions with the hulls and 
propellers of both large and small vessels but there is insufficient evidence to determine how 
frequently this may happen.  Estimates of serious injury due to ship strikes are considered to be 
underestimated because the whale may be impacted far offshore and its fate not known unless 
there is a direct sighting or a stranding that indicates impact from a ship. 
The only cetacean species that is known to be significantly impacted from ship strikes is the right 
whale (Eubalaena glacialis), which is typically found along the East coast of the U.S.  It is believed 
that the mortality and injury to right whales due to ship strikes in U.S. waters is 0.8 whales per year 
(Waring  et al. 2007).  Right whales seem particularly susceptible to vessel collisions since they 
swim slowly, spend considerable time at the surface, and apparently take little or no evasive action 
when ships approach (Swingle et al. 2006). 
It believed that humpback whales (Megaptera novaeangliae) may also be impacted more 
significantly by ship strikes than is reported (Wiley et al. 1995).  Between 1985 and 1992, 
approximately 30% (6 of 20) of humpback whales stranded along the U.S. Atlantic coast (most 
near Chesapeake Bay) had injuries caused by ships.  However, neither the right whale nor the 
humpback whale is likely to occur in the GoM. Sightings of these species are considered rare and 
of accidental occurrence (refer to Table 19-3). 
There have been 292 confirmed or possible ship strikes on large whales worldwide from 1975 to 
2002 (Jensen and Silber 2003).  Records indicate that collisions between vessels and whales in 
U.S. waters are most common along the east coast, followed by the west coast and Alaska/Hawaii.  
Collisions were least common in the GoM (Jensen and Silber 2003).  Between 1975 and 1996, 
there have been 31 dead whale strandings involving four species along the U.S. GoM coast from 
Texas to Monroe County, Florida. These included 2 sei whales, 4 Minke whales, 8 Bryde’s whales, 
and 17 sperm whales (Laist 2001).  Only one stranding, a sperm whale found in Louisiana in 1990, 
was identified as a possible ship strike. The report noted that their search of databases worldwide 
included evidence of at least two other species struck by ships in the GoM. One was a northern 
right whale calf that was found dead in Texas in 1972 and the other was a live humpback whale 
seen swimming off Naples, Florida in 1994 that had fresh propeller wounds. 
 

Sea Turtles 
The direct and indirect effects of boating activity on sea turtle populations are largely unknown. 
Despite the specialized capability of marine turtles to hear low frequency sounds, the time available 
between a turtle detecting an oncoming boat and diving to escape being struck by the hull or 
propeller may not be sufficient.  This problem may be exacerbated if the turtle is in shallow water 
and unable to dive deep enough to avoid collision with an oncoming boat motor. Boat propeller 
strikes may result in lacerations, fractures, paralysis, buoyancy problems, breathing difficulties, and 
mortality. 
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For turtles in coastal waters, the most significant human associated source of mortality is incidental 
capture in shrimp trawls, which accounts for more deaths than all other human related causes 
combined (National Research Council 1990).  Mortality from shrimping is estimated to kill between 
5,000-50,000 loggerheads and 500-5,000 Kemp’s ridleys each year.  Collectively, other trawl 
fisheries; fisheries that use passive gear, such as traps, gill nets, and long lines; and entanglement 
in lost or discarded fishing gear and debris are responsible for an additional 500-5,000 loggerhead 
deaths and 50-500 Kemp’s ridley deaths a year (National Research Council 1990).  It is estimated 
that a maximum of 400 turtles per year are killed by collisions offshore (National Research Council 
1990). 
An estimate of the number of boat collisions with turtles can be derived from injuries seen on turtles 
that strand themselves.  One study analyzed sea turtles that had been entrained in the intake canal 
at the St. Lucie Nuclear Power Plant (SLNPP) located on Hutchinson Island, a barrier island 
offshore St. Lucie County on the east coast of Florida (Noren 2005).  Since 1976, an estimated 
10,500 sea turtles, including those captured multiple times, have become entrained in the facility.  
Although five species (Coretta caretta, Coretta mydas, Dermochelys coriacea, Eretmochelys 
imbricata, and Lepidochelys kempii) have been captured, the most common were small juvenile 
green turtles and large juvenile and adult loggerhead turtles (Noren 2005). 
Signs of injuries on turtles were quantified and statistically compared from the study period of May 
2000 through July 2005. There was a significant age-related difference, with a total of 4.6% (n=16) 
of the 351 adults, 3.5% (n=13) of the 371 transitional-stage turtles, and only 1.06% (n=20) of the 
1881 juveniles that were found with boat propeller strikes (Noren 2005). 
 

Impacts 
PAI will likely utilize one Shuttle Vessel to perform one offloading every two weeks in the first year 
of production operations (i.e. during production ramp-up).  PAI will likely utilize two Shuttle Vessels 
(on a staggered schedule) to perform one offloading every week in subsequent years of production 
operations for Phase 1 of the development plan.  The frequency of offloading will evolve over time 
as the frequency is driven by the size / speed / number of the Shuttle Vessels relative to the 
production profile of the reservoirs. 
A number of Support Vessels will also be used over the life of Phase 1, which will vary depending 
on the drilling and completion or production activities. Refer to Section 15 of the DOCD for specific 
details. 
It is expected that impacts to sea turtles and cetaceans due to collisions from marine vessels 
associated with the Cascade / Chinook Development Project would be rare events.  The magnitude 
of marine vessel use supporting construction, drilling, and production operations for the project is 
consistent with that of other deepwater developments in the GoM.  The incremental marine vessel 
utilization for the project relative to other deepwater developments in the GoM is associated with 
the use of Shuttle Vessels (in lieu of an oil transportation pipeline) and a dedicated field vessel to 
support FPSO offloading to Shuttle Vessels.  Given the overall volume of marine vessel traffic in 
the GoM, marine vessels utilized for the project should not represent a significant increase in the 
risk associated with impacts to sea turtles and marine mammals.  
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Protected Fish Species 
The gulf sturgeon (Acipenser oxyrinchus desotoi) is listed as threatened in the GoM.  The sturgeon 
is anadromous, inhabiting coastal rivers from Louisiana to Florida during the warmer months and 
overwintering in estuaries, bays, and the GoM (United States Fish and Wildlife Service [USFWS] 
1995).  The sturgeon is primarily threatened by habitat loss and the damming of rivers, but also by 
modifications to habitat associated with dredged material disposal, de-snagging (removal of trees 
and their roots), and other navigation maintenance activities; incidental take by commercial 
fishermen; poor water quality associated with contamination by pesticides, heavy metals, and 
industrial contaminants; aquaculture and incidental or accidental introductions; and the gulf 
sturgeon’s slow growth and late maturation. 
The gulf sturgeon currently ranges from Lake Pontchartrain and the Pearl River (in the Louisiana 
and Mississippi river systems) to the Suwannee River in Florida.  It inhabits coastal waters up to 2 
miles offshore, and can be found up to 10 miles offshore only near the Suwannee River where the 
Continental Shelf is shallow. 
In March 2003, fourteen areas were designated along rivers and tributaries of the GoM as critical 
habitat necessary for spawning, resting, migration, and feeding of gulf sturgeon.  Within Louisiana, 
Mississippi, and Alabama, the units include Borgne Lake, Little Lake, Lake Pontchartrain, Lake St. 
Catherine, the Rigolets, Mississippi Sound, and Mississippi nearshore Gulf (NOAA 2003).  The 
Endangered Species Act (ESA) requires consultation for any action that may jeopardize the 
existence of the gulf sturgeon or that may destroy or adversely modify its critical habitat.  “Adverse 
modification” of critical habitat is considered to be any direct or indirect alteration that appreciably 
diminishes the value of critical habitat for conservation of a listed species. 
Boats and other vessels may also impact the gulf sturgeon.  The most common instances involve 
sturgeon jumping out of the water and colliding with boats.  Jumping typically occurs in shallow 
water where the concentration of sturgeon is relatively high but its exact causes are unknown. 
Such incidents have only been recorded by the Florida Fish and Wildlife Commission in the 
Suwannee River and have not been observed on the coast or in deeper waters. 
 

Impacts 
An oil spill from a Shuttle Vessel close to shore could affect sturgeon habitat but this risk is 
considered low given the safety and pollution prevention controls described in 1(e) and 1(f).  In 
general, the use of Shuttle Vessels (in lieu of an oil transportation pipeline) to transport produced 
oil from the FPSO to terminals along the GoM coast does not provide any incremental oil spill 
exposure at terminals or otherwise near shore.  The rationale is that the terminals are generally 
operating at full capacity; if a Shuttle Vessel associated with the Phase 1 development plan would 
not transport oil to a terminal that has available capacity, the available capacity will likely be filled 
by a “traditional” tanker loaded with oil from another source (US or foreign). There is an estimated 
2% probability that an oil spill at the site of the FPSO would impact the shoreline of Louisiana 
within 30 days of the release (Ji et al. 2007; refer to Section 9 of the DOCD for more information 
regarding oil spill response and the potential worst case discharges.) 
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The gulf sturgeon is not known to migrate into deeper waters of the GoM, and is not known to 
occur in or near the Cascade / Chinook site.  As the Cascade / Chinook blocks and associated 
offshore vessel traffic are not near areas where gulf sturgeon collisions have occurred or are 
expected to occur, the risk of such collisions is considered to be very low.  The risk of gulf sturgeon 
collisions caused by Shuttle Vessel traffic near the coast of Alabama and Mississippi (if terminals in 
such areas would be utilized from time to time) is also expected to be very low. 
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Barrier Islands 
The beaches along the northern Gulf coast are typically of the barrier island and barrier beach 
type.  These beaches all occur in conjunction with various other habitats, including tidal flats, bays, 
sounds, and lagoons (Mitsch and Gosselink 1993). 
The formation of barrier islands is complex and not completely understood.  The current theory is 
the GoM barrier islands were formed about 18,000 years ago when the last Ice Age ended.  As the 
glaciers melted and receded, the sea levels began to rise and flooded areas behind the beach 
ridges.  The rising waters carried sediments from those beach ridges and deposited them along 
shallow areas just off the new coastlines.  Waves and currents continued to bring in sediments that 
built up, forming the barrier islands.  These barrier islands are long, narrow, and parallel to the 
coastline.  In addition, rivers washed sediments from the mainland that settled behind the islands 
and helped build them up (Carter 1991).  Within the resource area, barrier islands form in chains 
along the low lying sandy coasts, separated by tidal inlets, located just offshore from the mainland 
(Scott 1992). 
Predominant currents occurring in the northern GoM are greatly affecting coastal beaches.  These 
currents typically run from east to west along the Northern Gulf.  The direction causes the beaches 
to migrate westward.  The predominant current erodes beach material from the eastern point of the 
beach and, over time, deposits that material along the western point, thus migrating the beach 
westward.  Many beaches within the region have implemented engineering controls to slow this 
westward progress; however, dredging of tidal inlets continues to adversely affect beach material 
migration across tidal channels (Scott 1992). 
Barrier islands in Alabama and Mississippi get most of their sand from the adjacent Continental 
Shelf but Texas islands are nurtured by rivers such as the Rio Grande and the Brazos, which 
supply sand directly to the shoreline during every flood.  If the sand supply is stopped by dams, the 
beaches will “starve” and retreat more rapidly (Canis et al. 1985).  The Mississippi-Alabama barrier 
islands are also undergoing rapid land loss due to loss of sand in the alongshore sediment 
transport system (Morton 2007).  Overall, barrier island chains from Mobile Bay, Alabama to 
Atchafalya Bay, Louisiana are disintegrating rapidly as a result of combined physical processes 
involving sediment availability, sediment transport, and sea level (Morton 2007). 
Primary threats to barrier islands include dredging, erosion, and damage from construction.  The 
islands of the northern Gulf provide habitat for a variety of plants and animals, including 
economically valuable species, such as sport fish.  They also aid in coastal stabilization, shelter 
coastal communities from storms, and are a recreational destination for tourists and residents. 
 

Impacts 
An oil spill from a Shuttle Vessel close to shore could have a significant impact on barrier islands 
but this risk is considered low given the safety and pollution prevention controls described in 1(e) 
and 1(f).  In general, the use of Shuttle Vessels (in lieu of an oil transportation pipeline) to transport 
produced oil from the FPSO to terminals along the GoM coast does not provide any incremental oil 
spill exposure at terminals or otherwise near shore.  The rationale is that the terminals are 
generally operating at full capacity; if a Shuttle Vessel associated with the Phase 1 development 
plan would not transport oil to a terminal that has available capacity, the available capacity will 
likely be filled by a “traditional” tanker loaded with oil from another source (US or foreign). 
 



Attachment R19.3, Continued 
 
 
Of the total potential FPSO-unique spills, it is estimated that if a spill were to occur, approximately 
94% of the volume would likely occur during oil transfers from the FPSO to the Shuttle Vessel and 
from the Shuttle Vessel’s transit to shore.  The MMS Oil Spill Response Risk Analysis Model 
(OSRAM) identified a 2% probability of impact to the shorelines of Galveston County, Texas; 
and/or Cameron Parish, Louisiana within 30 days (Ji et al. 2007; refer to Section 9 of the DOCD for 
more information regarding oil spill response and the potential worst case discharges.)  A spill 
offshore near the FPSO is not likely to significantly impact barrier islands due to the distance from 
shore, weathering, and the cleanup efforts that would occur. 
If a spill were to go unabated, shoreline impact in coastal environments would depend upon 
existing environmental conditions.  Onshore response may include the deployment of shoreline 
boom on beach areas, or protection and sorbent boom in vegetated areas.  Strategies for oil spill 
response would be based upon surveillance and real time trajectories that depict areas of potential 
impact given actual sea and weather conditions.  Strategies from the One Plan Gulf of Mexico Area 
Contingency Plan (ACP) and Unified Command would be consulted to ensure that environmental 
and special economic resources would be correctly identified and prioritized to ensure optimal 
protection.  ACPs depict the protection response modes applicable for oil spill cleanup operations.  
Each response mode is schematically represented to show optimum deployment and operation of 
the equipment in areas of environmental concern.  Supervisory personnel have the option to 
modify the deployment and operation of equipment allowing a more effective response to site 
specific circumstances. 
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Attachment R19.4 
 
 
 
PAI clarifies the following paragraph which is included in Appendix 2(b) - Summary of 
Environmental Considerations for Cascade and Chinook. 
 
“The (Gas Export Pipeline routing option #2) route is planned to cross the Sigsbee Escarpment.  It 
is difficult to distinguish, in the side-scan data areas of potential chemosynthetic communities from 
outcrops of older, firmer strata as both will display a darker texture in the mosaic.  Previous ROV 
studies, in other areas, have observed very local, small, dense chemosynthetic communities on the 
steep slopes of the Escarpment.  When necessary to place subsea architecture on the 
Escarpment, operators in the past have selected to perform site specific ROV investigations to 
confirm the sites are clear.  PAI will perform an ROV survey of the areas if this routing option is 
chosen.” 
 
For clarity, PAI has verified with GEMS that no evidence of chemosynthetic communities has been 
identified on the Sigsbee Escarpment in the development areas of Cascade and Chinook.  
However, GEMS has suggested that PAI perform an ROV survey of the area in question to confirm 
that no chemosynthetic communities exist.  GEMS has indicated that the rationale for suggesting 
an ROV survey is due to 1) the technical limitations of side-scan sonar when utilized near the firm 
strata of the Sigsbee Escarpment and 2.) the fact that other operators have identified 
chemosynthetic communities on the Sigsbee Escarpment in other development areas.  PAI will 
perform an ROV survey will be performed if Gas Export Pipeline routing option #2 is chosen. 
 
See Attachment R1.4 for additional information regarding PAI’s decision to alter the preliminary 
anchor locations of the MODU anchor patterns for the Cascade East and West drill centers due to 
the potential for chemosynthetic communities on the Sigsbee Escarpment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


























































































































































































































































































































































































































































































































































































































































































































































































