
From:
To:
Cc:
Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)
Date: Tuesday, May 1, 2018 7:59:00 AM
Attachments: Ltr to LTG Seminote from Ms Myrt Jones -MobileAL.pdf

HQDA20180406NBZROW-A Channel Widening CG Letter.pdf

Part of this letter speaks to the concern of aquifers.

I need to be educated on the use of dredge material to cover the ALCOA site and what has come of it.

-----Original Message-----
From:
Sent: Tuesday, May 01, 2018 7:43 AM
To:

Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)

fyi.

-----Original Message-----
From:
Sent: Monday, April 30, 2018 10:38 AM
To

Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)
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Attached is the response to Ms. Myrt Jones - responding to her concerns about the Mobile Harbor GRR.

- I assume that you will want to share a copy with LTC Jansen, the XO to the USACE CG.

- copy for your files and to share with anyone else in Mobile.

The original is being mailed to Ms. Jones.

Best regards.

VR,

-----Original Message-----
From:
Sent: Monday, April 30, 2018 9:32 AM
To:
Subject: Ms Myrt Jones Letter (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Vr,

CLASSIFICATION: UNCLASSIFIED

-(b)(6)

)--(b)(6(b)(6)

(b)(6)

(b)(6)
y p

(b)(6)

(b)(6)





(b)(6)











From:
To:
Subject: RE: Ms Myrt Jones Letter (UNCLASSIFIED)
Date: Tuesday, May 1, 2018 8:03:00 AM

Got it. I believe it was concern, at least in part, from Ms. Jones that led to the removal of all material to the ODMDS
as part of the 1986 WRDA authorization.  She was a major player during the original study.

I have asked for a little history on the placement of dredge material on the ALCOA site and passed along the
concerns of impacting aquifers to . Engineering is already looking at the impacts to aquifers and there is a
study/report due out soon on the subject from an outside group.

-----Original Message-----
From: 
Sent: Tuesday, May 01, 2018 7:43 AM
To:

Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)

- fyi.

-----Original Message-----
From:
Sent: Monday, April 30, 2018 10:38 AM
To:

Cc

Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)
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Attached is the response to Ms. Myrt Jones - responding to her concerns about the Mobile Harbor GRR.

- I assume that you will want to share a copy with LTC Jansen, the XO to the USACE CG.

- copy for your files and to share with anyone else in Mobile.

The original is being mailed to Ms. Jones.

Best regards.

VR,

-----Original Message-----
From: 
Sent: Monday, April 30, 2018 9:32 AM
To:
Subject: Ms Myrt Jones Letter (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Vr,

CLASSIFICATION: UNCLASSIFIED
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From:
To:
Subject: FW: DI Lawsuit
Date: Wednesday, May 2, 2018 8:04:00 AM
Attachments: DIPOA Litigation Summary (003).docx

Hey
See attached DI litigation summary (page 4 of the attached document). I should have included you on the e-mail
below. In my defense, I think I thought you already had the document.

-----Original Message-----
From:
Sent: Thursday, January 18, 2018 10:58 AM
To:
Cc:
Subject: RE: DI Lawsuit

: I've been using the attached document that prepared (see bottom of page 4).  Please do not distribute.

-----Original Message-----
From: 
Sent: Thursday, January 18, 2018 10:18 AM
To: 
Cc: 
Subject: DI Lawsuit

- can you send me the part of the lawsuit ya'll are reading that applies to our conversation today?

Thanks,
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1 
 

Attorney-Client Privileged Information or Work Product 
Not Releasable Under FOIA or Discovery 

Please Do Not Forward or Copy this Message 

Litigation Summary of Dauphin Island Property Owner’s Association  
vs. The United States 
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Pages 4 through 8 redacted for the following reasons:
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
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From:
To:
Cc:
Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)
Date: Wednesday, May 2, 2018 2:03:00 PM
Attachments: Ltr to LTG Seminote from Ms Myrt Jones -MobileAL.pdf

HQDA20180406NBZROW-A Channel Widening CG Letter.pdf

Please include the attached in our letters for the SEIS.

-----Original Message-----
From:
Sent: Tuesday, May 01, 2018 7:43 AM
To:

Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)

- fyi.

-----Original Message-----
From:
Sent: Monday, April 30, 2018 10:38 AM
To:

Subject: FW: Ms Myrt Jones Letter (UNCLASSIFIED)

Attached is the response to Ms. Myrt Jones - responding to her concerns about the Mobile Harbor GRR.
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- I assume that you will want to share a copy with LTC Jansen, the XO to the USACE CG.

- copy for your files and to share with anyone else in Mobile.

The original is being mailed to Ms.

Best regards.

VR,

-----Original Message-----
From:
Sent: Monday, April 30, 2018 9:32 AM
To: 
Subject: Ms Myrt Jones Letter (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Vr,

CLASSIFICATION: UNCLASSIFIED
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From:
To:

Cc:

Subject: Mobile Harbor GRR, Updated Plan and Schedule
Date: Wednesday, May 2, 2018 8:19:00 AM

All,
Over the next few weeks, we will be updating the economics for the Mobile Harbor GRR. We feel that there is an
opportunity to achieve a justifiable deepening and widening to 50 feet. As such, for your report documentation,
please assume the selected plan consists of the following:
Deepening: 50' (52' on the bar)
Widening: 500' widener, 3 miles long
Bend Easing
Turning Basin Modification

The schedule will be revised as follows:
DQC Review: May 24-Jun 06
Release of Draft Report (ATR, IEPR): Jun 19, 2018

Please let me know if you have any questions.
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From:
To:
Subject: RE: accountability of maintenance material in new work costs: Mobile Harbor (UNCLASSIFIED)
Date: Wednesday, May 2, 2018 9:45:00 AM

This will be addressed in...the Report?

-----Original Message-----
From: 
Sent: Wednesday, May 02, 2018 9:41 AM
To:
Cc:
Subject Concern: accountability of maintenance material in new work costs: Mobile Harbor
(UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

My spreadsheet notes state:

Approximately 4mcy is dredged annually from the Bay with O&M funds; therefore the assumption is any O&M
material beyond 4mcy will be included in the new work.  Somehow I had that 477,519 cy is included in all
alternatives. 

The Mobile Bar is dredged on a 3 year cycle.  The last cycle was 1mcy.  The bar however stays naturally deep to
approximately 49' year round. There was an assumption that 2' of overdepth will be included with new work
quantities minus a portion of the shoaling; therefore 1.14 mcy were included in each bar deepening alternative. 

The risk analysis includes concerns for quantity scope growth for higher shoaling between phases.  This will be
addressed in  

CLASSIFICATION: UNCLASSIFIED
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From:
To:
Subject: RE: Mobile Harbor GRR, Updated Plan and Schedule
Date: Wednesday, May 2, 2018 9:31:00 AM

Yes, I just used the same language we used in the TSP slides.

-----Original Message-----
From:
Sent: Wednesday, May 02, 2018 9:20 AM
To:
Subject: RE: Mobile Harbor GRR, Updated Plan and Schedule

Is that a 100' widener?  Isn't that total width, not just a widener.

-----Original Message-----
From:
Sent: Wednesday, May 2, 2018 8:19 AM
To:

Subject: Mobile Harbor GRR, Updated Plan and Schedule

All,
Over the next few weeks, we will be updating the economics for the Mobile Harbor GRR. We feel that there is an
opportunity to achieve a justifiable deepening and widening to 50 feet. As such, for your report documentation,
please assume the selected plan consists of the following:
Deepening: 50' (52' on the bar)
Widening: 500' widener, 3 miles long
Bend Easing
Turning Basin Modification

The schedule will be revised as follows:
DQC Review: May 24-Jun 06
Release of Draft Report (ATR, IEPR): Jun 19, 2018

Please let me know if you have any questions.
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From:
To:
Cc:
Subject: FW: Mobile Harbor Report and Appendices Page Counts
Date: Thursday, May 3, 2018 8:34:00 AM

,

Main Report assume 200 pages. Following are the page counts for the appendices...

A            Engineering Main Appendix 75 pages (but includes the following attachments)
ERDC Modeling Report - 100 pages
USGS Modeling Report - 30 pages
Ship Simluation Report - 90 pages
Vessel Generated Wave Energy Assessment - 85 pages
Data Collection Report - 30 pages
Boring Logs - 300 pages

B            Economics 100 pages
C            Environmental 250 pages
D            Real Estate 35 pages
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From:
To:
Subject: FW: Two Mobile Harbor Questions
Date: Thursday, May 3, 2018 8:35:00 AM

Weeks...funding info for on the DQC Review is in the e-mail forwarded below...

-----Original Message-----
From:
Sent: Thursday, May 03, 2018 7:38 AM
To:
Subject: RE: Two Mobile Harbor Questions

I'm sorry, I thought we'd already let you know.  (NWS) will be the DQC econ reviewer.

40-hr equivalent rate:
CEFMS Org Code
Financial POC (Name, phone): ;
Technical POC (Name, phone):

I haven't seen the econ appendix but I would think 120 pages or less.

-----Original Message-----
From: 
Sent: Wednesday, May 2, 2018 4:12 PM
To: 
Subject: Two Mobile Harbor Questions

,
Two questions:
1.) Who will be DQC Reviewer for the Mobile Harbor GRR Econ?
2.) Do you know the approximate number of pages of the econ appendix for Mobile Harbor? I am pretty certain

gave this to me but I cannot locate it anywhere. I really hate to bother her on vacation but needs it for
the contract. I thought you might have seen her draft.
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From:
To:
Subject: Minutes_Mobile Harbor_CoastGuard_01May18.docx
Date: Thursday, May 3, 2018 10:29:00 AM
Attachments: Minutes_Mobile Harbor_CoastGuard_01May18.docx

Let me know if either of you have revisions to the attached coast guard meeting minutes. I would like to send this
out today.
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CESAM-PM-C       03 May 2018 
 
MEMORANDUM FOR RECORD 
 
SUBJECT: Draft Minutes of the Mobile Harbor Coast Guard Meeting on 01 May 2018 

Participants:

1. Introductions 
2. provided an overview of the purpose of the meeting and agenda. 
3. presented an overview of the Tentatively Selected Plan  

o Channel Deepening: 50 feet 
o Channel Widening: 3 mi. long, 100 ft wide 
o Turning Basin Modification 
o Bar Channel Bend Easing 

4. presented the results of the ship simulation modeling (Ship Simulation Report 
Attached) 

o Bend Easing allowed for shorter passing distance 
o Simulated Passing at 5 miles. 3 miles works with easings 
o Simulated turns in Turning Basin 
o Additional Ship Simulation will be performed during design phase 

5. discussed development of the passing rules within the channel 
o Rules used in the development of the economic benefits 
o Ensure safety 

6. presented the ATON Discussion 
o Table of estimated quantity and costs presented 
o Previously worked with Mottel 
o Chief Officer to confirm quantity/costs 
o ATONs to be funded by Coast Guard but will be considered project cost 

7. Mobile District Corps of Engineers will provide plans and backup documentation. Will request 
official letter from the Coast Guard that plan is acceptable. 
 

 

Comments on the plans are due by Thursday, 24-May 2018 
 

   
Project Manager 
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From:
To:
Subject: RE: GRR Petroleum Terminal Economics
Date: Thursday, May 3, 2018 10:01:00 AM

Thank you...Will call with on Monday.

-----Original Message-----
From: 
Sent: Thursday, May 03, 2018 9:31 AM
To:

Cc: 
Subject: [Non-DoD Source] GRR Petroleum Terminal Economics

 In copy is with Hunt.  Hunt owns and operates the Alabama Bulk Terminal.  He can
address your questions regarding known growth or vessel call increases since 2016.  Please feel free to send your
questions to him directly.  
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Th d M 03 2018 9 31 AM
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Alabama State Port
Authority                                                                                                                                                                    

P.O. Box 1588

Mobile, AL  26622

+1 251-441-7003

Blockedwww.asdd.com <Blockedhttp://www.asdd.com/>
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From:
To:

Cc:
Subject: FW: Mobile Harbor Approval Authority
Date: Friday, May 4, 2018 12:58:00 PM
Attachments: Mobile Harbor MFR Report Approval Level.pdf

FYI. Delegation authority to Division has been approved for the Mobile Harbor GRR.

-----Original Message-----
From:
Sent: Friday, May 04, 2018 11:01 AM
To:
Subject: Fw: Mobile Harbor Approval Authority

Happy Friday!

www.corpsplanning.us
  Original Message
From: 
Sent: Friday, May 4, 2018 11:53 AM
To:

Cc: 

Subject: Mobile Harbor Approval Authority

Please find attached a Memorandum for the Record that identifies the MSC as the appropriate approval level for the
Mobile Harbor GRR.

If you have any questions, please let  me know.
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CECW-PC 4 May 2018

MEMORANDUM FOR RECORD

SUBJECT: Concurrence with South Atlantic Division Approval for Mobile Harbor, 
General Reevaluation Report (GRR) and Integrated Environmental Impact Statement 
(EIS)

1. A Tentatively Selected Plan (TSP) meeting for the subject study was held on 28 
March 2018. The plan presented to the vertical team included deepening to an interior 
depth of -49 feet Mean Lower Low Water (MLLW), channel widening of 100 feet for a 
length of approximately 3 miles, modifications to the existing turning basin for design 
vessel safety, and bend easing in the Bar Channel. This plan was presented to the 
vertical team as being within the currently authorized physical dimensions for Mobile 
Harbor, within the statutory Sec 902 limit, and no outstanding policy issues. By email 
on 19 April 2018, the South Atlantic Division requested Headquarters concurrence that 
decision making approval should fall to the Major Subordinate Command as established 
in ER 1165-2-502.

2. The policy review team has reviewed this request as it applies to applicable laws and 
policy and has reached unanimous consensus in concurrence that the South Atlantic 
Division is the appropriate approval level for the GRR/EIS. However, if at any time the 
TSP, as identified in paragraph 1, changes to a point that is determined to exceed 
statutory authority or is found to be non-policy compliant, HQUSACE must be re-
engaged to determine the appropriate decision level.  

WESLEY E. COLEMAN, JR.
Chief, Office of Water Project Review
Planning and Policy Division
Directorate of Civil Works



From:
To:
Subject: FW: NOAA Surveying, Offshore of Alabama in Mississippi Sound, Report of Shoal Depts and Update to Charts
Date: Monday, May 7, 2018 3:51:00 PM
Attachments: image001.png

NOAA OCS Report of Shoaling and Depths Off of Alabama in Mississippi Sound.pdf

Probably need to get a response back to I could not really follow what is happening. Are you aware of this?

-----Original Message-----
From:
Sent: Monday, May 07, 2018 3:03 PM
To:
Cc:
Subject: [Non-DoD Source] FW: NOAA Surveying, Offshore of Alabama in Mississippi Sound, Report of Shoal
Depts and Update to Charts

Note shoaling off the end of Pelican Island. Could this be material moving from SIBU?

From:
Sent: Monday, May 07, 2018 2:59 PM
To: 

Subject: NOAA Surveying, Offshore of Alabama in Mississippi Sound, Report of Shoal Depts and Update to Charts
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H13068 DtoN Report #4 Soundings

Registry Number: H13068

State: Alabama

Locality: Mississippi Sound

Sub-locality: 5 NM Southeast of Dauphin Island

Project Number: OPR-J348-KR-17

Survey Date: 01/05/2018

Charts Affected
Number Edition Date Scale (RNC) RNC Correction(s)*

11377 11th 11/01/2015 1:40,000 (11377_1)
USCG LNM: 8/29/2017 (9/12/2017)
NGA NTM: 7/31/2010 (9/16/2017)

11378 35th 03/01/2008 1:40,000 (11378_7) [L]NTM: ?

* Correction(s) - source: last correction applied (last correction reviewed--"cleared date")

Features

No. Name
Feature

Type
Survey
Depth

Survey
Latitude

Survey
Longitude

AWOIS
Item

1.1 8ft Sounding Shoal 2.36 m 30° 12' 31.0" N 088° 05' 38.6" W ---

1.2 7ft Sounding Shoal 2.04 m 30° 12' 11.4" N 088° 05' 14.0" W ---

1.3 12ft Sounding Shoal 3.52 m 30° 11' 55.7" N 088° 05' 11.5" W ---

1.4 6ft Sounding Shoal 1.80 m 30° 12' 17.5" N 088° 05' 06.7" W ---

1.5 11ft Sounding Shoal 3.41 m 30° 11' 45.0" N 088° 04' 57.4" W ---

Generated by Pydro v18.4(r8167) on Tue May 01 12:02:00 2018 [UTC]
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1.1) 8ft Sounding

DANGER TO NAVIGATION

Survey Summary

Survey Position: 30° 12' 31.0" N, 088° 05' 38.6" W

Least Depth: 2.36 m (= 7.74 ft = 1.290 fm = 1 fm 1.74 ft)

TPU (±1.96σ): THU (TPEh) [None] ; TVU (TPEv) [None]

Timestamp: 2018-005.00:00:01.000 (01/05/2018)

Dataset: H13068 DtoN SOUNDG.000

FOID: US 0000272302 00001(0226000427AE0001/1)

Charts Affected: 11377_1, 11378_7

Remarks:

SOUNDG/remrks: 8ft sounding observed seaward of the 12ft depth curve and located within the 12ft to
18ft depth range.

Feature Correlation
Source Feature Range Azimuth Status

H13068 DtoN SOUNDG.000 US 0000272302 00001 0.00 000.0 Primary

Hydrographer Recommendations

Recommend to append the survey depth of 8ft to the chart.

Arithmetically-Rounded Depth (Unit-wise Affected Charts):

8ft (11377_1, 11378_7)

S-57 Data

Geo object 1: Sounding (SOUNDG)

Attributes: QUASOU - 1:depth known

SORDAT - 20180105

SORIND - US,US,graph,H13068

TECSOU - 3:found by multi-beam

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation

Page 3



Office Notes

Survey depth has been verified and is valid. Recommend applying the surveyed depth to the applicable
largest scaled chart products RNCs 11377_1 and 11378_7, and ENC US5AL13M. Vertical datum is
MLLW, with horizontal datum as NAD83.

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation

Page 4



Feature Images

Figure 1.1.1

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation
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Figure 1.1.2

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation

Page 6



Figure 1.1.3

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation
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1.2) 7ft Sounding

DANGER TO NAVIGATION

Survey Summary

Survey Position: 30° 12' 11.4" N, 088° 05' 14.0" W

Least Depth: 2.04 m (= 6.71 ft = 1.118 fm = 1 fm 0.71 ft)

TPU (±1.96σ): THU (TPEh) [None] ; TVU (TPEv) [None]

Timestamp: 2018-005.00:00:01.000 (01/05/2018)

Dataset: H13068 DtoN SOUNDG.000

FOID: US 0000272293 00001(0226000427A50001/1)

Charts Affected: 11377_1, 11378_7

Remarks:

SOUNDG/remrks: 7ft sounding observed seaward of the 12ft depth curve and located within the 12ft to
18ft depth range.

Feature Correlation
Source Feature Range Azimuth Status

H13068 DtoN SOUNDG.000 US 0000272293 00001 0.00 000.0 Primary

Hydrographer Recommendations

Recommend to append the survey depth of 7ft to the chart.

Arithmetically-Rounded Depth (Unit-wise Affected Charts):

7ft (11377_1, 11378_7)

S-57 Data

Geo object 1: Sounding (SOUNDG)

Attributes: QUASOU - 1:depth known

SORDAT - 20180105

SORIND - US,US,graph,H13068

TECSOU - 3:found by multi-beam

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation

Page 8



Office Notes

Survey depth has been verified and is valid. Recommend applying the surveyed depth to the applicable
largest scaled chart products RNCs 11377_1 and 11378_7, and ENC US5AL13M. Vertical datum is
MLLW, with horizontal datum as NAD83.

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation
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1.3) 12ft Sounding

DANGER TO NAVIGATION

Survey Summary

Survey Position: 30° 11' 55.7" N, 088° 05' 11.5" W

Least Depth: 3.52 m (= 11.54 ft = 1.923 fm = 1 fm 5.54 ft)

TPU (±1.96σ): THU (TPEh) [None] ; TVU (TPEv) [None]

Timestamp: 2018-005.00:00:01.000 (01/05/2018)

Dataset: H13068 DtoN SOUNDG.000

FOID: US 0000272300 00001(0226000427AC0001/1)

Charts Affected: 11377_1, 11378_7

Remarks:

SOUNDG/remrks: 12ft sounding observed seaward of the 18ft depth curve and located within the 18ft to
30ft depth range.

Feature Correlation
Source Feature Range Azimuth Status

H13068 DtoN SOUNDG.000 US 0000272300 00001 0.00 000.0 Primary

Hydrographer Recommendations

Recommend to append the survey depth of 12ft to the chart.

Arithmetically-Rounded Depth (Unit-wise Affected Charts):

12ft (11377_1, 11378_7)

S-57 Data

Geo object 1: Sounding (SOUNDG)

Attributes: QUASOU - 1:depth known

SORDAT - 20180105

SORIND - US,US,graph,H13068

TECSOU - 3:found by multi-beam

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation
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Office Notes

Survey depth has been verified and is valid. Recommend applying the surveyed depth to the applicable
largest scaled chart products RNCs 11377_1 and 11378_7, and ENC US5AL13M. Vertical datum is
MLLW, with horizontal datum as NAD83.

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation
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1.4) 6ft Sounding

DANGER TO NAVIGATION

Survey Summary

Survey Position: 30° 12' 17.5" N, 088° 05' 06.7" W

Least Depth: 1.80 m (= 5.90 ft = 0.983 fm = 0 fm 5.90 ft)

TPU (±1.96σ): THU (TPEh) [None] ; TVU (TPEv) [None]

Timestamp: 2018-005.00:00:01.000 (01/05/2018)

Dataset: H13068 DtoN SOUNDG.000

FOID: US 0000272298 00001(0226000427AA0001/1)

Charts Affected: 11377_1, 11378_7

Remarks:

SOUNDG/remrks: 6ft sounding observed seaward of the 6ft depth curve and located within the 6ft to 12ft
depth range.

Feature Correlation
Source Feature Range Azimuth Status

H13068 DtoN SOUNDG.000 US 0000272298 00001 0.00 000.0 Primary

Hydrographer Recommendations

Recommend to append the survey depth of 6ft to the chart.

Arithmetically-Rounded Depth (Unit-wise Affected Charts):

6ft (11377_1, 11378_7)

S-57 Data

Geo object 1: Sounding (SOUNDG)

Attributes: QUASOU - 1:depth known

SORDAT - 20180105

SORIND - US,US,graph,H13068

TECSOU - 3:found by multi-beam

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation

Page 12



Office Notes

Survey depth has been verified and is valid. Recommend applying the surveyed depth to the applicable
largest scaled chart products RNCs 11377_1 and 11378_7, and ENC US5AL13M. Vertical datum is
MLLW, with horizontal datum as NAD83.

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation
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1.5) 11ft Sounding

DANGER TO NAVIGATION

Survey Summary

Survey Position: 30° 11' 45.0" N, 088° 04' 57.4" W

Least Depth: 3.41 m (= 11.18 ft = 1.863 fm = 1 fm 5.18 ft)

TPU (±1.96σ): THU (TPEh) [None] ; TVU (TPEv) [None]

Timestamp: 2018-005.00:00:01.000 (01/05/2018)

Dataset: H13068 DtoN SOUNDG.000

FOID: US 0000272295 00001(0226000427A70001/1)

Charts Affected: 11377_1, 11378_7

Remarks:

SOUNDG/remrks: 11ft sounding observed seaward of the 18ft depth curve and located within the 18ft to
30ft depth range.

Feature Correlation
Source Feature Range Azimuth Status

H13068 DtoN SOUNDG.000 US 0000272295 00001 0.00 000.0 Primary

Hydrographer Recommendations

Recommend to append the survey depth of 11ft to the chart.

Arithmetically-Rounded Depth (Unit-wise Affected Charts):

11ft (11377_1, 11378_7)

S-57 Data

Geo object 1: Sounding (SOUNDG)

Attributes: QUASOU - 1:depth known

SORDAT - 20180105

SORIND - US,US,graph,H13068

TECSOU - 3:found by multi-beam

H13068 DtoN Report #4 Soundings 1 - Dangers To Navigation
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Office Notes

Survey depth has been verified and is valid. Recommend applying the surveyed depth to the applicable
largest scaled chart products RNCs 11377_1 and 11378_7, and ENC US5AL13M. Vertical datum is
MLLW, with horizontal datum as NAD83.
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From:
To:

Subject: IEPR 2018-04-17 Mobile Harbor - Charge.docx
Date: Monday, May 7, 2018 1:52:00 PM
Attachments: IEPR 2018-04-17 Mobile Harbor - Charge.docx

All: Please review the specific questions highlighted in yellow in the attached charge to reviewers for the IEPR
Review of Mobile Harbor and let me know if you have additional questions or would like to revise the attached.

(b)(6)
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1 
 

MOBILE HARBOR GRR, ALABAMA 
DRAFT INTEGRATED FEASIBILITY REPORT AND  

ENVIRONMENTAL IMPACT STATEMENT 
MOBILE DISTRICT  

 
INDEPENDENT EXTERNAL PEER REVIEW 

REVIEW CHARGE 
 
The following Review Charge to Reviewers outlines the objectives of the Independent 
External Peer Review (IEPR) for the subject study and identifies specific items for 
consideration for the IEPR Review Panel.   
 
The objective of the IEPR is to obtain an independent evaluation of whether the 
interpretations of analysis and conclusions based on analysis are reasonable for the 
subject study. The IEPR Review Panel is requested to offer a broad evaluation of the 
overall study decision document in addition to addressing the specific technical and 
scientific questions included in the Review Charge. The Review Panel has the flexibility 
to bring important issues to the attention of decision makers, including positive feedback 
or issues outside those specific areas outlined in the Review Charge. The Review Panel 
can use all available information to determine what scientific and technical issues 
related to the decision document may be important to raise to decision makers. This 
includes comments received from agencies and the public as part of the public review 
process. 
 
The Panel review is to focus on scientific and technical matters, leaving policy 
determinations for USACE and the Army. The Panel should not make recommendations 
on whether a particular alternative should be implemented or present findings that 
become “directives” in that they call for modifications or additional studies or suggest 
new conclusions and recommendations.  In such circumstances the Review Panel 
would have assumed the role of advisors as well as reviewers, thus introducing bias 
and potential conflict in their ability to provide objective review.  
 
Panel review comments are to be structured to fully communicate the Panel’s intent by 
including the comment, why it is important, any potential consequences of failure to 
address, and suggestions on how to address the comment. The IEPR Performance 
Work Statement (PWS) provides additional details on how comments should be 
structured. 
 
The Review Panel is asked to consider the following items as part of its review of the 
decision document and supporting materials. 
 
Broad Evaluation Review Charge Questions 

1. Is the need for and intent of the decision document clear? 
2. Does the decision document adequately address the stated need and intent relative 

to scientific and technical issues? 



2 
 

Given the need for and intent of the decision document, assess the adequacy and 
acceptability of the following: 

3. Project evaluation data used in the study analyses; 
4. Economic, environmental, and engineering assumptions that underlie the study 

analyses; 
5. Economic, environmental, and engineering methodologies, analyses, and 

projections; 
6. Models used in the evaluation of existing and future without-project conditions and of 

economic or environmental impacts of alternatives; 
7. Methods for integrating risk and uncertainty; 
8. Formulation of alternative plans and the range of alternative plans considered; 
9. Quality and quantity of the surveys, investigations, and engineering sufficient for 

conceptual design of alternative plans, and; 
10. Overall assessment of significant environmental impacts and any biological 

analyses. 

Further,  

11. Evaluate whether the interpretations of analysis and the conclusions based on 
analysis are reasonable, and;  

12. Assess the considered and tentatively selected alternatives from the perspective of 
systems, including systemic aspects being considered from a temporal perspective, 
including the potential effects of climate change.   

13. Does information or do concerns provided in the public comments raise any 
additional discipline-specific technical concerns with regard to the overall report? 

Specific Technical and Scientific Review Charge Questions 

14. Are there other areas of potential environmental impact that have not been 
considered in the report? 

15. Have environmental impacts been reasonably and sufficiently captured and, if 
required, sufficient mitigation provided in accordance with regulations? 

16. Is there 20 year disposal capacity provided for dredged material? 
17. Have Environmental Justice concerns to include traffic, air, and noise been 

sufficiently addressed? 
18. Have potential impacts on the cultural resources been sufficiently addressed? 

 

   
 



From:
To:
Subject: RE: Hazardous materials
Date: Monday, May 7, 2018 4:12:00 PM
Attachments: Hazardous Materials-BAH2_crg_ab_BAH.DOCX

: I read it, looks good to me.  Let me think about the best time to forward for review...

and I are okay with the attached document. Please review and let us know your thoughts.

-----Original Message-----
From:
Sent: Monday, May 07, 2018 10:55 AM
To: 

Subject: [Non-DoD Source] Hazardous materials

Attached is the revised section on haz-materials … could you please review and comment … should I also send to
for comment?

AECOM

10 Patewood Drive

Building 6, Suite 500

Greenville, SC 29615
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T +1-864-234-3000

aecom.com

Built to deliver a better world

LinkedIn <Blockedhttp://www.linkedin.com/company/aecom_15656>   Twitter
<Blockedhttp://twitter.com/AECOM>   Facebook
<Blockedhttp://www.facebook.com/AecomTechnologyCorporation>   Instagram
<Blockedhttp://instagram.com/aecom> 
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From:
To:
Subject: RE: Mobile Harbor Approval Authority (UNCLASSIFIED)
Date: Monday, May 7, 2018 1:41:00 PM

Thanks, 

-----Original Message-----
From:
Sent: Monday, May 07, 2018 12:17 PM
To:
Subject: FW: Mobile Harbor Approval Authority (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

-----Original Message-----
From:
Sent: Friday, May 4, 2018 3:57 PM
To: 

Cc: 

(b)(6)
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Subject: FW: Mobile Harbor Approval Authority

Planning Team:  this puts the ball squarely in our court to review and approve the GRR.  Will need to discuss our
approach to this, including appropriate coordination w/ HQ.  This is a preview of coming delegation attractions! 

Respectfully,

-----Original Message-----
From:
Sent: Friday, May 04, 2018 11:53 AM
To: 

Cc:

Subject: Mobile Harbor Approval Authority

Please find attached a Memorandum for the Record that identifies the MSC as the appropriate approval level for the
Mobile Harbor GRR.

If you have any questions, please let  me know.

CLASSIFICATION: UNCLASSIFIED
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From:
To:
Cc:
Subject: RE: Mobile Harbor Report and Appendices Page Counts
Date: Monday, May 7, 2018 2:43:00 PM

Dates as follows...
IEPR Start Date: June 19, 2018
IEPR End Date: Aug 28, 2018
ADM Date: November 16, 2018

Working on the charge to reviewers.

-----Original Message-----
From: 
Sent: Monday, May 07, 2018 7:52 AM
To: 
Cc: 

Subject: RE: Mobile Harbor Report and Appendices Page Counts

Thanks ,

Almost there (see attached).

Still need official start/end dates for the review as well as the scheduled ADM date.

Also need your feedback on the draft Review Charge in the attached email.

-----Original Message-----
From:
Sent: Thursday, May 3, 2018 8:34 AM
To:
Cc:

Subject: FW: Mobile Harbor Report and Appendices Page Counts

Main Report assume 200 pages. Following are the page counts for the appendices...

A            Engineering Main Appendix 75 pages (but includes the following attachments)
ERDC Modeling Report - 100 pages
USGS Modeling Report - 30 pages

(b)(6)
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Ship Simluation Report - 90 pages
Vessel Generated Wave Energy Assessment - 85 pages
Data Collection Report - 30 pages
Boring Logs - 300 pages

B            Economics 100 pages
C            Environmental 250 pages
D            Real Estate 35 pages

(b)(6)



From:
To:
Cc:
Subject: RE: Mobile Harbor Report and Appendices Page Counts
Date: Monday, May 7, 2018 3:25:00 PM

Public Review period last day is somewhere between 03 August and 07 August. That provides 3 weeks after public
comments have been completed before final submittal of IEPR comments.

-----Original Message-----
From:
Sent: Monday, May 07, 2018 3:10 PM
To: 
Cc: 

Subject: RE: Mobile Harbor Report and Appendices Page Counts

Just to clarify, 28 Aug is the last day of the public review period?

-----Original Message-----
From:
Sent: Monday, May 7, 2018 2:43 PM
To: 
Cc: 

Subject: RE: Mobile Harbor Report and Appendices Page Counts

Dates as follows...
IEPR Start Date: June 19, 2018
IEPR End Date: Aug 28, 2018
ADM Date: November 16, 2018

Working on the charge to reviewers.

-----Original Message-----
From:
Sent: Monday, May 07, 2018 7:52 AM
To: 
Cc: 

Subject: RE: Mobile Harbor Report and Appendices Page Counts

Thanks

Almost there (see attached).

(b)(6)
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Still need official start/end dates for the review as well as the scheduled ADM date.

Also need your feedback on the draft Review Charge in the attached email.

-----Original Message-----
From:
Sent: Thursday, May 3, 2018 8:34 AM
To:
Cc:

Subject: FW: Mobile Harbor Report and Appendices Page Counts

Main Report assume 200 pages. Following are the page counts for the appendices...

A            Engineering Main Appendix 75 pages (but includes the following attachments)
ERDC Modeling Report - 100 pages
USGS Modeling Report - 30 pages
Ship Simluation Report - 90 pages
Vessel Generated Wave Energy Assessment - 85 pages Data Collection Report - 30 pages Boring Logs - 300 pages

B            Economics 100 pages
C            Environmental 250 pages
D            Real Estate 35 pages
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From:
To:
Subject: RE: PDF"s for Mobile Harbor report (UNCLASSIFIED)
Date: Monday, May 7, 2018 10:19:00 AM

Okay, thanks...The natives are getting restless!

-----Original Message-----
From:
Sent: Monday, May 07, 2018 9:29 AM
To:

Subject: RE: PDF's for Mobile Harbor report (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

I have sent some recommended revisions to incorporate.  I believe today is his off day.  We should be able to
incorporate and send out tomorrow.

-----Original Message-----
From:
Sent: Monday, May 7, 2018 8:57 AM
To: 

Subject: RE: PDF's for Mobile Harbor report (UNCLASSIFIED)

: Let me know when I can send to the team.

-----Original Message-----
From: 
Sent: Friday, May 04, 2018 1:16 PM
To:

Subject: RE: PDF's for Mobile Harbor report (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Reviewing them now.  Sorry for the delay.

-----Original Message-----
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From: 
Sent: Friday, May 4, 2018 10:09 AM
To: 

Subject: RE: PDF's for Mobile Harbor report

Thanks, .

, Let me know when I can forward to the team.

-----Original Message-----
From:
Sent: Friday, May 04, 2018 9:29 AM
To:

Subject: PDF's for Mobile Harbor report

& 
asked me yesterday to forward these to you as soon as I completed them.

CLASSIFICATION: UNCLASSIFIED
CLASSIFICATION: UNCLASSIFIED
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From:
To:

Cc:
Subject: RE: Congressional from Bradley Byrne
Date: Tuesday, May 8, 2018 9:21:16 AM
Attachments: Honorable Bradley Byrne(Roedder).docx

My suggestions.

-----Original Message-----
From:
Sent: Tuesday, May 8, 2018 9:04 AM
To:

Cc:
Subject: Congressional from Bradley Byrne
Importance: High

All,

Attached is a constituent letter received from Mr. Byrne's office.  Also attached is my proposed response.  They
particularly requested we address item 4, I believe I have done that without getting too specific to lock is in to
something.

Please review and provide any comments.

Thanks
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From:
To:
Subject: FW: Congressional from Bradley Byrne
Date: Tuesday, May 8, 2018 9:50:00 AM
Attachments: 2018-04-16.Letter to Bradley Byrne.pdf

Honorable Bradley Byrne(Roedder).docx
RE Congressional from Bradley Byrne.msg

Importance: High

FYI

-----Original Message-----
From
Sent: Tuesday, May 08, 2018 9:04 AM
To:

Cc
Subject: Congressional from Bradley Byrne
Importance: High

All,

Attached is a constituent letter received from Mr. Byrne's office.  Also attached is my proposed response.  They
particularly requested we address item 4, I believe I have done that without getting too specific to lock is in to
something.

Please review and provide any comments.

Thanks
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From:
To:
Subject: FW: Another question (or more specifics)
Date: Tuesday, May 8, 2018 1:58:00 PM
Attachments: nb_b data input request 05.08.2018.docx

We probably need to discuss this...

-----Original Message-----
From:
Sent: Tuesday, May 08, 2018 1:27 PM
To:
Cc:
Subject: [Non-DoD Source] FW: Another question (or more specifics)

Using the information received in the meeting last week, I spoke with my air quality expert and we need some
further clarifications and have some further questions:

I really appreciate your support in responding to these questions.  I realize that these are predictions, only … but we
need something to base our assessment.

(b)(6)

(b)(6)

(b)(6)
y y

(b)(6)

(b)(5)



Thank you again for a quick response.

(b)(6)



From:
To:
Subject: FW: Utilities questions
Date: Tuesday, May 8, 2018 10:06:00 AM
Attachments: Utilities and infrastructure_AB_BAH_crg_BAH.docx

How much cover do we typically require over utility crossings on a Navigation Channel ( I know, I know, you've
told me before but I did not write it down).

-----Original Message-----
From: 
Sent: Tuesday, May 08, 2018 8:52 AM
To
Subject: [Non-DoD Source] FW: Utilities questions

 could you please look at question and let me know how to respond?

From:
Sent: Monday, May 07, 2018 5:44 PM
To
Cc
Subject: Utilities questions
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Thanks!

From
Sent: Thursday, April 19, 2018 6:34 AM
To:
Subject: RE: Mob Harbor - Draft REP and other docs

The file “ Utilities and infrastructure_AB.docx” is updated for the materials you sent.  

The Real Estate Plan conclude
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 Please let me know if I interpreted the sent materials correctly.

Thanks!

-----Original Message-----

From:

Sent: Wednesday, April 18, 2018 2:34 PM

To

C

Subject: FW: Mob Harbor - Draft REP and other docs

We are using the attached table for the utility crossings. Also attached is the current draft status of the Real
Estate Appendix to make sure that your efforts are not overlapping...

-----Original Message-----

From:
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Sent: Wednesday, April 18, 2018 1:31 PM

To

Subject: Mob Harbor - Draft REP and other docs
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From:
To:
Subject: RE: IEPR 2018-04-17 Mobile Harbor - Charge.docx
Date: Tuesday, May 8, 2018 8:29:00 AM

Great, thank you...

-----Original Message-----
From:
Sent: Tuesday, May 08, 2018 7:11 AM
To:
Subject: RE: IEPR 2018-04-17 Mobile Harbor - Charge.docx

It looks fine to me. I sent it to the EN team and asked for any feedback on additional questions by COB today.

-----Original Message-----
From
Sent: Monday, May 07, 2018 1:53 PM
To:

Subject: IEPR 2018-04-17 Mobile Harbor - Charge.docx

All: Please review the specific questions highlighted in yellow in the attached charge to reviewers for the IEPR
Review of Mobile Harbor and let me know if you have additional questions or would like to revise the attached.
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From:
To:
Cc:
Subject: DQC of EJ/Air/Noise - Mobile Harbor GRR
Date: Tuesday, May 8, 2018 1:10:00 PM

We need to add a very good and experienced DQC reviewer for the EJ, Traffic, Air, and Noise
portion of the Mobile Harbor GRR.

Can you recommend anyone to do this for us?
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From:
To:
Subject: FW: Mobile Harbor GRR - Cultural Resource Assessment
Date: Wednesday, May 9, 2018 1:43:00 PM
Attachments: Existing Conditions-5-6-18 - CR edits.docx

A Cultural Resources Overview for Mobile Bay for the Mobile Harbor GRR.docx

Sorry...Meant to include you!

-----Original Message-----
From
Sent: Wednesday, May 09, 2018 12:59 PM
To:

Subject: Mobile Harbor GRR - Cultural Resource Assessment

Attached is the latest existing conditions and the cultural resource overview for the Mobile Harbor GRR. The
documents have not been updated to reflect the work that will be done in the widener but they do speak to the past
work that will be used/referenced in the GRR.  It is in paragraph 2.16 under "Survey Coverage"  in the existing
condition document and referenced under "Previous Survey Coverage" of the overview document  (paragraphs have
not been numbered).

I may have overlooked it, but it appears that the CR documents need to be formatted to match the rest of the
appendices/report and should explain our approach on the cultural resource assessments. This would include a
discussion on the Relic Shell Mined Area and Widener portions of the study. The due date to begin the DQC review
is 24 May 2018.
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Mobile Harbor Integrated GRR and Supplemental EIS – Environmental Appendix i 

 

 

 

 

 

 

ENVIRONEMTAL APPENDIX 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mobile Harbor Integrated GRR and Supplemental EIS – Environmental Appendix ii 
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Mobile Harbor Integrated GRR and Supplemental EIS – Environmental Appendix 1-1 

SECTION 1. INTRODUCTION 

This Environemtal Appendix characterizes the affected environment and provides descriptions 
of existing conditions for environmental and socioeconomic resources in the overall project area 
which includes Mobile and Baldwin Counties.  This information will be used to assess potential 
impacts resulting from the implementation of the proposed Mobile Harbor channel 
improvements as described in Section X of the GRR.  A comparative assessment of the 
alternatives and their potential environmental impacts is provided in Section 3. 
 

1.1. Project Description 

  



Pages 5 through 94 redacted for the following reasons:
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Mobile Harbor Integrated GRR and Supplemental EIS – Environmental Appendix 3-92 

SECTION 3. REFERENCES 
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From:
To:
Cc:
Subject: FW: Another question (or more specifics)
Date: Wednesday, May 9, 2018 3:57:00 PM

View in HTML…

QUESTION 1:   We were initially basing our assumptions on the following:

RESPONSE 1: Your initial assumption

QUESTION 2: Is this statement

RESPONSE 2
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QUESTION 3: 

RESPONSE 3:

QUESTION 4:

RESPONSE 4:
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-----Original Message-----

From: 

Sent: Tuesday, May 08, 2018 1:27 PM

To:

Cc:

Subject: [Non-DoD Source] FW: Another question (or more specifics)

Using the information received in the meeting last week, I spoke with my air quality expert and we need some
further clarifications and have some further questions:
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From:
To:
Subject: RE: Mobile Harbor GRR Bi-weekly Meeting (UNCLASSIFIED)
Date: Wednesday, May 9, 2018 1:47:00 PM

Just remember, you have three options:
1.) Deflect - blame someone else, send the wolves after that person.
2.) Diffuse - Make a joke that makes everyone laugh and forget about work.
3.) Obfuscate - Confuse the issue so badly that no one knows what's going on.

-----Original Message-----
From:
Sent: Wednesday, May 09, 2018 12:30 PM
To:
Subject: RE: Mobile Harbor GRR Bi-weekly Meeting (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

I will join so I can take a beating on schedule.  : )

-----Original Message-----
From:
Sent: Wednesday, May 9, 2018 12:29 PM
To:

Subject: RE: Mobile Harbor GRR Bi-weekly Meeting

All: Just a reminder that today is the Mobile Harbor GRR Bi-weekly Meeting. Please attend if you are able.
Attendance has been low and with all of the submittals coming up, we need to make sure that we are all tracking the
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due dates and other goings-on.

-----Original Appointment-----
From:
Sent: Wednesday, February 01, 2017 12:39 PM
To

Cc:

Subject: Mobile Harbor GRR Bi-weekly Meeting
When: Wednesday, May 09, 2018 2:00 PM-3:00 PM (UTC-06:00) Central Time (US & Canada).
Where: MsCIP Conference Room

For those not in the district office, call-in Information is as follows:

USA Toll-Free
Access Code:
Security Code:

All: The Mobile Harbor GRR bi-weekly meeting has been moved to Wednesdays at 2pm, beginning February 01,
2017.  Please update your calendar accordingly. The purpose of the meeting remains to provide a brief update on the
project, ensure all work is being performed, and ensure that the schedule is met.
Thanks,

CLASSIFICATION: UNCLASSIFIED
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From:
To:
Subject: RE: Mobile Harbor GRR Bi-weekly Meeting (UNCLASSIFIED)
Date: Wednesday, May 9, 2018 1:50:00 PM

I think 2021...but let's confirm today wit

-----Original Message-----
From:
Sent: Wednesday, May 09, 2018 1:50 PM
To: 
Subject: RE: Mobile Harbor GRR Bi-weekly Meeting (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

On a side note what base year are we using for plan formulation?

-----Original Message-----
From:
Sent: Wednesday, May 9, 2018 1:49 PM
To:
Subject: RE: Mobile Harbor GRR Bi-weekly Meeting (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Thanks I like having options.   : )

-----Original Message-----
From:
Sent: Wednesday, May 9, 2018 1:47 PM
To
Subject: RE: Mobile Harbor GRR Bi-weekly Meeting (UNCLASSIFIED)

Just remember, you have three options:
1.) Deflect - blame someone else, send the wolves after that person.
2.) Diffuse - Make a joke that makes everyone laugh and forget about work.
3.) Obfuscate - Confuse the issue so badly that no one knows what's going on.

-----Original Message-----

(b)(6)
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From:
Sent: Wednesday, May 09, 2018 12:30 PM
To:
Subject: RE: Mobile Harbor GRR Bi-weekly Meeting (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

I will join so I can take a beating on schedule.  : )

-----Original Message-----
From:
Sent: Wednesday, May 9, 2018 12:29 PM
To:

Subject: RE: Mobile Harbor GRR Bi-weekly Meeting

All: Just a reminder that today is the Mobile Harbor GRR Bi-weekly Meeting. Please attend if you are able.
Attendance has been low and with all of the submittals coming up, we need to make sure that we are all tracking the
due dates and other goings-on.

-----Original Appointment-----
From
Sent: Wednesday, February 01, 2017 12:39 PM
To

: (b)(6)
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Cc:

Subject: Mobile Harbor GRR Bi-weekly Meeting
When: Wednesday, May 09, 2018 2:00 PM-3:00 PM (UTC-06:00) Central Time (US & Canada).
Where: MsCIP Conference Room

For those not in the district office, call-in Information is as follows:

USA Toll-Free:
Access Code
Security Code:

All: The Mobile Harbor GRR bi-weekly meeting has been moved to Wednesdays at 2pm, beginning February 01,
2017.  Please update your calendar accordingly. The purpose of the meeting remains to provide a brief update on the
project, ensure all work is being performed, and ensure that the schedule is met.
Thanks,

CLASSIFICATION: UNCLASSIFIED
CLASSIFICATION: UNCLASSIFIED
CLASSIFICATION: UNCLASSIFIED
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From:
To:
Subject: Emailing: SIBUA-NewExclusionZone2015.pdf
Date: Wednesday, May 9, 2018 1:41:00 PM
Attachments: SIBUA-NewExclusionZone2015.pdf

Dauphin_Island_Dredging Costs.pptx

Your message is ready to be sent with the following file or link attachments:

SIBUA-NewExclusionZone2015.pdf

Note: To protect against computer viruses, e-mail programs may prevent sending or receiving certain types of file
attachments.  Check your e-mail security settings to determine how attachments are handled.
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From:
To:
Cc:
Subject: FW: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018
Date: Thursday, May 10, 2018 3:46:00 PM
Attachments: 11 May 2018 Environmental NGO Focus Meeting v2.pptx

Sorry, left you off the list. I added your slide to the deck.

-----Original Message-----
From:
Sent: Thursday, May 10, 2018 3:43 PM
To

Subject: RE: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

All: Attached are the current slides with comments for tomorrow's Environmental NGO discussion.

-----Original Message-----
From
Sent: Tuesday, May 08, 2018 2:49 PM
To:
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Subject: RE: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

All: Just a reminder that we have the Environmental NGO Meeting this Friday, May 11 at 1300hrs CT.  Attached
are DRAFT slides for that meeting.
Please let me know if you would like to make additions or revisions to these slides by noon Thursday, May 10..

-----Original Message-----
From
Sent: Tuesday, April 17, 2018 1:20 PM
To:

Cc

Subject: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

The U.S. Army Corps of Engineers (USACE), Mobile District is reconvening an environmental focus group meeting
and requesting your participation for the Mobile Harbor General Reevaluation Report regarding the potential
deepening and widening of the Mobile Harbor navigation channel.  The meeting will be held at the Mobile District
Office, 109 St. Joseph Street, Mobile, Alabama 36602, on Friday, 11th at 1:00 PM central.  The meeting will focus
on and provide the opportunity for those involved in environmental activities associated with Mobile Bay and its
connected watersheds to hear about updated environmental evaluations that have been conducted as part of the study
and to provide your comments and concerns related to potential impacts of the project. Members of the project team
will be on hand to discuss and answer questions related to the proposed project.  This meeting provides the
opportunity for organizations such as yours to share comments and concerns that will be considered in the
preparation of the Supplemental Environmental Impact Statement.  Due to a limited capacity of the meeting room,
we are asking that only one representative from your organization be in attendance.  Please respond to let us know if
your organization will be represented.   For more information, on the proposed Mobile Harbor Federal Navigation
Channel project, visit http://www.sam.usace.army.mil/.

Thank you and looking forward to meeting with you.

_____________________________________
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From:
To:

Subject: RE: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018
Date: Thursday, May 10, 2018 3:43:00 PM
Attachments: 11 May 2018 Environmental NGO Focus Meeting v2.pptx

All: Attached are the current slides with comments for tomorrow's Environmental NGO discussion.

-----Original Message-----
From: 
Sent: Tuesday, May 08, 2018 2:49 PM
To:

Subject: RE: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

All: Just a reminder that we have the Environmental NGO Meeting this Friday, May 11 at 1300hrs CT.  Attached
are DRAFT slides for that meeting.
Please let me know if you would like to make additions or revisions to these slides by noon Thursday, May 10..

-----Original Message-----
From:
Sent: Tuesday, April 17, 2018 1:20 PM
To:

(b)(6)

(b)(6)

(b)(6)

(b)(6)( )( )

(b)(6)

(b)(6)

(b)(6)

(b)(6)

(b)(6)



Cc:

Subject: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

The U.S. Army Corps of Engineers (USACE), Mobile District is reconvening an environmental focus group meeting
and requesting your participation for the Mobile Harbor General Reevaluation Report regarding the potential
deepening and widening of the Mobile Harbor navigation channel.  The meeting will be held at the Mobile District
Office, 109 St. Joseph Street, Mobile, Alabama 36602, on Friday, 11th at 1:00 PM central.  The meeting will focus
on and provide the opportunity for those involved in environmental activities associated with Mobile Bay and its
connected watersheds to hear about updated environmental evaluations that have been conducted as part of the study
and to provide your comments and concerns related to potential impacts of the project. Members of the project team
will be on hand to discuss and answer questions related to the proposed project.  This meeting provides the
opportunity for organizations such as yours to share comments and concerns that will be considered in the
preparation of the Supplemental Environmental Impact Statement.  Due to a limited capacity of the meeting room,
we are asking that only one representative from your organization be in attendance.  Please respond to let us know if
your organization will be represented.   For more information, on the proposed Mobile Harbor Federal Navigation
Channel project, visit http://www.sam.usace.army.mil/.

Thank you and looking forward to meeting with you.

(b)(6)
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From:
To:
Subject: FW: Sierra Club
Date: Friday, May 11, 2018 10:16:00 AM
Attachments: New.pdf

Another one from the Sierra Club. You should probably share this one...

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:01 AM
To:

Subject: FW: Sierra Club

a letter from the Sierra Club re Mobile Harbor GGR and Dauphin Island.  Recommend you read...we'll
discuss sometime next week.  Thanks.

-----Original Message-----
From:
Sent: Friday, May 11, 2018 9:06 AM
To:
Cc:
Subject: Sierra Club

-----Original Message-----
From:

(b)(6)
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Sent: Friday, May 11, 2018 8:56 AM
To

Subject:

(b)(6)( )( )
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From:
To:
Subject: RE: Sierra Club
Date: Friday, May 11, 2018 10:41:00 AM

THAT is an excellent point.

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:40 AM
To: 
Subject: RE: Sierra Club

There are so many programs that want to fund beneficial use projects that I cannot believe that DI hasn't had a
restoration project done by now. Well, I guess they did on the east end but that material is already almost gone.
AND we haven't dredged since it has been placed.

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:36 AM
To:
Subject: RE: Sierra Club

I was waiting for this one to come. It is the first by a large organization (not just property owners) requesting
mitigation for the material that they contend has not moved to the island since 1999. I hate that the Sierra Club is
pushing this.

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:33 AM
To:
Subject: RE: Sierra Club

Thanks! Again, forwarded to no one in OP.

-----Original Message-----
From
Sent: Friday, May 11, 2018 10:17 AM
To:
Subject: FW: Sierra Club

Another one from the Sierra Club. You should probably share this one...

-----Original Message-----

(b)(6)

(b)(6)( )( )

(b)(6)( )( )

. (b)(5)( )( )

: (b)(6)( )( )

: (b)(6)

(b)(6)( )( )

(b)(6)

(b)(6)( )( )

(b)(6)( )( )

(b)(6)



From:
Sent: Friday, May 11, 2018 10:01 AM
To

Subject: FW: Sierra Club

- a letter from the Sierra Club re Mobile Harbor GGR and Dauphin Island.  Recommend you read...we'll
discuss sometime next week.  Thanks.

-----Original Message-----
From:
Sent: Friday, May 11, 2018 9:06 AM
To:
Cc:
Subject: Sierra Club

-----Original Message-----
From
Sent: Friday, May 11, 2018 8:56 AM
To:

Subject:

: (b)(6)( )( )
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From:
To:
Subject: RE: Truck Traffic - Mobile Harbor GRR
Date: Friday, May 11, 2018 10:17:00 AM

Everyone else is in the planning conference room listening in. Are you too good for the rest of us?

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:14 AM
To:
Subject: RE: Truck Traffic - Mobile Harbor GRR

Or

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:13 AM
To:
Subject: RE: Truck Traffic - Mobile Harbor GRR

Must be with otherwise you would have answered my call.

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:05 AM
To:
Subject: RE: Truck Traffic - Mobile Harbor GRR

On a call...

-----Original Message-----
From:
Sent: Friday, May 11, 2018 9:05 AM
To:
Cc:

Subject: Truck Traffic - Mobile Harbor GRR

AECOM has requested the increase in truck traffic that we anticipate over the life of the Mobile Harbor Navigation
Project.  Per our conversation last night, we will assume the same ratio of rail to truck traffic at full build-out of the
terminal facilities applies throughout the project life. That is, at full build-out the Terminal will handle 1.5M TEU's
by truck and an additional 300k TEU's by rail for a total of 1.8M TEU's. The truck traffic would then represent 83%
of that total.

Based on our economic analysis, we anticipate a maximum of 740,000 TEUs in the project life. As such, 83% or
about 614,000 TEUs will be trucked. Our base year (2025) is estimated to be 579,000 TEU's, or 481,000 trucked.

Please confirm that this is a reasonable assumption and, if possible, about how many trucks does 614,000 TEU's
represent?
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From:
To:
Cc:
Subject: RE: Truck Traffic - Mobile Harbor GRR
Date: Friday, May 11, 2018 10:39:00 AM

You would use the difference between the 740k TEUs and the 579k TEUs as the additional truck traffic. We still
don't exactly know how many truck that represents.

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:37 AM
To:
Cc:
Subject: [Non-DoD Source] RE: Truck Traffic - Mobile Harbor GRR

Would we use the full build-out or the lower number used in the economic analysis?

-----Original Message-----
From:
Sent: Friday, May 11, 2018 10:05 AM
To:
Cc
Subject: Truck Traffic - Mobile Harbor GRR

AECOM has requested the increase in truck traffic that we anticipate over the life of the Mobile Harbor Navigation
Project.  Per our conversation last night, we will assume the same ratio of rail to truck traffic at full build-out of the
terminal facilities applies throughout the project life. That is, at full build-out the Terminal will handle 1.5M TEU's
by truck and an additional 300k TEU's by rail for a total of 1.8M TEU's. The truck traffic would then represent 83%
of that total.

Based on our economic analysis, we anticipate a maximum of 740,000 TEUs in the project life. As such, 83% or
about 614,000 TEUs will be trucked. Our base year (2025) is estimated to be 579,000 TEU's, or 481,000 trucked.

Please confirm that this is a reasonable assumption and, if possible, about how many trucks does 614,000 TEU's
represent?
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From:
To:
Cc:
Subject: FW: Harbor Study Hazmat
Date: Monday, May 14, 2018 9:17:00 AM

Is Radcliffe the only hazmat terminal in Mobile Harbor? and  I could not find this information in our notes.

From: @radcliffeconomy.com]
Sent: Thursday, May 10, 2018 4:04 PM
Cc: Newell, David P CIV CESAM CESAD (US); Hurley, Bobbie
Subject: RE: Harbor Study NEPA

Afternoon

Could each of y’all,  on your  email confirm back the any information provide will be kept  confidential and will
only present it in aggregate form without identification of specific terminals.

Thanks,

Radcliff/Economy Marine Services

Office

Fax: 251-434-4236

Cell:

RadcliffEconomy.Com @RadcliffEconomy.Com>
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From
Sent: Thursday, May 10, 2018 10:42 AM
To radcliffeconomy.com>
Cc
Subject: Harbor Study NEPA
Importance: High

Per our conversation, the Corps needs to identify truck data associated with the port.  Can you provide the
information to the two contacts in copy?  I do not want this data.  David Newell is the project manager, and Bobbie
Hurley (woman) is handling the NEPA air quality study.

By Each Terminal

Number of trucks handled through the terminal(s) annually.

Identify the Direction said #trucks move.  How many move East - # trucks moving west and North.  (to the best of
your ability – guestimate)

Number of Transload trucks annually from the AGR to Radcliff West

The assumption is that all of your volumes are hazardous cargo.  The goal is to identify to the best of your ability the
exact number of hazmat trucks moving through the US 90/98 Africatown corridor.

Many thank
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From:
To:
Subject: FW: Draft Final Slides
Date: Tuesday, May 15, 2018 2:18:00 PM
Attachments: Final February 2018 Public Meeting Slides.pdf

-----Original Message-----
From
Sent: Wednesday, February 21, 2018 2:55 PM
To:
Cc:
Subject: [Non-DoD Source] RE: Draft Final Slides

Here are the final slides, can either of you please review before I send to the printer.  I fixed "existing" on both
slides 1 and 2 and also changed to "500" on both slides

-----Original Message-----
From
Sent: Wednesday, February 21, 2018 2:14 PM
To: 
Cc:
Subject: FW: Draft Final Slides

Misspelled existing and change the 3 mile passing lane to state 500'. Otherwise looks good...Thank you!

-----Original Message-----
From
Sent: Wednesday, February 21, 2018 12:22 PM
To:
Subject: RE: Draft Final Slides

...They misspelled existing and I'm asking them to change the 3 mile passing lane to state 500'
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-----Original Message-----
From
Sent: Wednesday, February 21, 2018 12:16 PM
To
Subject: FW: Draft Final Slides

He
These look good enough to me, before I forward my response, do these look okay to you?

-----Original Message-----
From
Sent: Wednesday, February 21, 2018 11:25 AM
To:

Cc:
Subject: [Non-DoD Source] Draft Final Slides

H

Here are the 5 slides.  Please review and let me know if there are any more changes.  I'm trying to get these sent to
the printer before I board my next flight. s in route to the SAME meeting so please make sure I'm copied
on any comments or approval for printing.
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MOBILE HARBOR  
GENERAL REEVALUATION REPORT  

2

Current Measures
Deepening: 48’ to 50’ (50’ to 52’ at entrance)
Widener: 100’ (3 miles)
Bend Easing
Turning Basin Modification

3

1

3 Mile Passing Lane, Turning Basin Expansion, Bend Easing, and Deepening

Channel Deepening – 50 feet Mean Lower Low Water (MLLW)

Channel Deepening – 52 feet Mean Lower Low Water (MLLW)

Potential Placement Sites for New Work Dredged Material



MOBILE HARBOR  
GENERAL REEVALUATION REPORT  

1

Typical Cross-Section

Turning Basin

32

Widener Bend Easing

MOBILE HARBOR FEDERAL NAVIGATION PROJECT
Current Measure Under Consideration – 3 Mile Passing Lane

MOBILE HARBOR FEDERAL NAVIGATION PROJECT
Current Measure Under Consideration – Bend Easing @ Buoys 18 and 21

MOBILE HARBOR FEDERAL NAVIGATION PROJECT
Current Measure Under Consideration – Turning Basin at Chotaw Pass
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From:
To:
Cc:

Subject: FW: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018
Date: Tuesday, May 15, 2018 2:22:00 PM
Attachments: zuErmgassen_etal_historical_ecology_2012.pdf

zuErmgassen etal 2012 Filtration by oysters in US estuaries.pdf
Kim_etal_2012_OysterRestoration.pdf
Kim_etal_2010_JC006115.pdf

Thank you! I'm cc'ing o that we can get these documents to our oyster folks to make sure that we are
considering everything.

It was nice to meet you last week. Working on a few notes from the meeting now.

-----Original Message-----
From
Sent: Tuesday, May 15, 2018 2:02 PM
To:

Cc:

Subject: [Non-DoD Source] RE: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11
May 2018

Hey

I wanted to send you a couple of the papers I mentioned at the meeting on Friday that were done on oysters.

The zuErmgassen papers are about historical oyster coverage vs today and may have some good information in
there.  I know she looked specifically at Mobile Bay because I connected her with folks and the bottom line was that
our footprint for oysters may be close to historical, but the vertical relief was gone.  I know Line, so if you need to
be connected with her directly, I can probably arrange that.  Just let me know.

The Kim papers are the oyster larval transport modeling that was done for Mobile out of DISL.  Kyeong Park is now
at Texas A&M Galveston.  Again, I could likely get you in touch with him if it would be helpful.

(b)(6)

(b)(6)( )( )
g ( )( )

(b)(6)

g g
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You likely have these, but just in case, I am passing them along!! 

Thanks!

From:
Sent: Friday, May 11, 2018 7:34 AM
To:

Cc:

Subject: RE: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

Just a quick reminder for the Mobile Harbor GRR environmental focus group meeting this afternoon at 1:00 at the
Mobile District. Looking forward to seeing everybody.

-----Original Message-----
From:
Sent: Tuesday, April 17, 2018 1:19 PM
To:

(b)(6)( )( )

(b)(6)( )( )

(b)(6)( )( )( )( )( )( )
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Cc

Subject: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

The U.S. Army Corps of Engineers (USACE), Mobile District is reconvening an environmental focus group meeting
and requesting your participation for the Mobile Harbor General Reevaluation Report regarding the potential
deepening and widening of the Mobile Harbor navigation channel. The meeting will be held at the Mobile District
Office, 109 St. Joseph Street, Mobile, Alabama 36602, on Friday, 11th at 1:00 PM central. The meeting will focus
on and provide the opportunity for those involved in environmental activities associated with Mobile Bay and its
connected watersheds to hear about updated environmental evaluations that have been conducted as part of the study
and to provide your comments and concerns related to potential impacts of the project. Members of the project team
will be on hand to discuss and answer questions related to the proposed project. This meeting provides the
opportunity for organizations such as yours to share comments and concerns that will be considered in the
preparation of the Supplemental Environmental Impact Statement. Due to a limited capacity of the meeting room,
we are asking that only one representative from your organization be in attendance. Please respond to let us know if
your organization will be represented. For more information, on the proposed Mobile Harbor Federal Navigation
Channel project, visit Blockedhttp://www.sam.usace.army.mil/ <Blockedhttp://www.sam.usace.army.mil/> .

Thank you and looking forward to meeting with you.
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Historical ecology with real numbers: past
and present extent and biomass of an

imperilled estuarine habitat
Philine S. E. Zu Ermgassen1,*, Mark D. Spalding2, Brady Blake3,

Loren D. Coen4, Brett Dumbauld5, Steve Geiger6,

Jonathan H. Grabowski7, Raymond Grizzle8, Mark Luckenbach9,

Kay McGraw10, William Rodney11, Jennifer L. Ruesink12,

Sean P. Powers13 and Robert Brumbaugh14

1Department of Zoology, and 2Global Marine Team, The Nature Conservancy, Department of Zoology,

University of Cambridge, Cambridge CB2 3EJ, UK
3Washington State Department of Fish and Wildlife, Point Whitney Shellfish Laboratory,

1000 Point Whitney Road, Brinnon, WA 98320, USA
4Department of Biological Sciences, Florida Atlantic University, c/o Harbor Branch Oceanography Institute,
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Historic baselines are important in developing our understanding of ecosystems in the face of rapid global

change. While a number of studies have sought to determine changes in extent of exploited habitats over

historic timescales, few have quantified such changes prior to late twentieth century baselines. Here, we

present, to our knowledge, the first ever large-scale quantitative assessment of the extent and biomass of

marine habitat-forming species over a 100-year time frame. We examined records of wild native oyster

abundance in the United States from a historic, yet already exploited, baseline between 1878 and

1935 (predominantly 1885–1915), and a current baseline between 1968 and 2010 (predominantly

2000–2010). We quantified the extent of oyster grounds in 39 estuaries historically and 51 estuaries

from recent times. Data from 24 estuaries allowed comparison of historic to present extent and biomass.

We found evidence for a 64 per cent decline in the spatial extent of oyster habitat and an 88 per cent

decline in oyster biomass over time. The difference between these two numbers illustrates that current

areal extent measures may be masking significant loss of habitat through degradation.

Keywords: shifting baseline; Crassostrea virginica; Ostrea lurida; native oyster; United States

1. INTRODUCTION
Humans have been modifying ecosystems and exploiting

natural populations for millennia [1]; however, quantitat-

ive data on the impacts of our exploitation over large

spatial scales, whether terrestrial or marine, are primarily

limited to recent decades [2–4]. Even over this short time

frame, many populations and habitats have undergone

unprecedented change [5–7]. In the heavily modified

ecosystems existing today, an understanding of historical

conditions can provide a robust baseline for assessing

change, modelling past ecosystem functions, assessing

the need for conservation interventions, setting realistic

restoration goals, planning restoration activities, and
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critically, for guiding management practices in the face of

global change [8]. To these ends, improved methods for

understanding the status and functioning of ecosystems

prior to or during the early stages of anthropogenic

impacts are needed.

In terrestrial settings, modelled potential vegetation

maps are awidely used proxy for describing historic or orig-

inal vegetation cover [9], although such maps cannot

account for all variables, nor for the gradual and partial

human modification of landscapes over millennial time-

scales [10]. Such predictive approaches are even more

challenging in marine and coastal environments, where

poor understanding of driving variables and lack of data

still prevent any reliable prediction of habitat distribution at

large scales [11]. Historic baselines in the marine environ-

ment must therefore be pieced together using historical

records of species, fisheries data, navigational maps and

charts, and naturalists’ descriptions. Recent studies have

drawn on a wide range of such anecdotal and semi-

quantitative historical evidence to draw a compelling

picture of local to regional changes in marine and coastal

environments [12–15]. While such works greatly enhance

our understanding of historic conditions, they remain

limited in their capacity to quantify change.

Detailed quantification of change is dependent on

large-scale datasets. For a few habitat types, such infor-

mation can be found in early land registries and charts

[16,17], however, most marine habitats remained poorly

documented until the mid to late twentieth century and

the widespread availability of remote sensing technologies

[4,18–20]. As a result, assessments of change in many

marine habitats and populations are sensitive to shifting

baselines [21,22]. Oyster grounds in the United States

are a valuable exception to this data paucity in marine

habitats, having been surveyed as early as 1878 [23].

Habitat-forming oysters are an ecologically important

and historically dominant feature of North American

estuaries [24,25], where they have significant cultural

and economic value [26]. Two species within the family

Ostreidae dominate: Crassostrea virginica (Gmelin 1791),

the eastern oyster on the Atlantic and Gulf coasts, and

Ostrea lurida Carpenter 1864, the Olympia oyster on the

Pacific coast. In unmodified conditions, both have the

capacity to build large reefs or beds—physical structures

with a veneer of living oysters overgrowing non-living

shell deposits of prior oyster generations. Such biogenic

habitats are rich in associated species and offer a range

of ecosystem service benefits, including enhancing non-

oyster species of commercial value, coastal protection

and biofiltration of the water column [27–29].

Oysters have been fished for thousands of years [1],

however, drivers such as the intensification of exploita-

tion, changes in coastal hydrology and the impact of

diseases, have led to significant declines in this valuable

habitat over the past 200 years or so [12]. A number of

studies have sought to estimate the decline in oyster

grounds over this time period, using expert syntheses

and proxy records [13,14,30]. All illustrate significant

changes expressed as fisheries collapse, population

decline, change in areal extent or some combination

thereof. Such studies undoubtedly have a powerful influ-

ence on perceptions of the habitat and on broad policy

decisions, but greater detail is needed to influence man-

agement interventions. Moreover, the reliance on

fishery-dependent data (e.g. landings, fishery-related

legislation) in such analyses has resulted in some scepti-

cism regarding the magnitude and causes of the

documented declines [31,32].

Our study, to our knowledge, builds the first quantitat-

ive record of the historic and present extent and biomass

estimates of oyster grounds in the United States (lower 48

States; hereafter termed US). Accurate inventories of

oyster grounds were and are undertaken because of

their considerable economic value and perceived decline,

combined with their distribution predominantly in waters

under state jurisdictions. Fisheries policies have often

aimed to encourage the leasing of bottom for managed

oyster harvest and aquaculture, but in order to do this,

it was necessary to delimit existing grounds as public

resources. This necessity, coupled with an interest in

determining the condition of public oyster grounds, led

to a large number of federally funded oyster mapping

expeditions during the late 1800s and early 1900s

([23,33], see the electronic supplementary material for a

full reference list). Mapping was facilitated by the

nature of oyster reefs, which form structurally distinct

patches in the soft mud or sand bottom of estuaries. In

addition, their structure can be clearly determined by

touch or physical sampling, thereby allowing subtidal

mapping at a time when visual examination of the subtidal

was not possible. Many of these surveys provided both

details of oyster extent and quantitative information on

the density of oysters.

While historic data incorporating both density and

extent measures are available for some temperate forests

over relatively large scales at a similar time period [34],

the only coastal habitat data we are aware of, which com-

bine both extent and some measure of habitat condition

are for the Sundarbans mangroves of Bangladesh

(1926–1997) [35]—a dataset that is both more recent

and less extensive than our own. As such, these historic

records provide an unrivalled resource with regards to

the historic condition (areal extent; mean oyster shell

height (SH); density, and biomass) of this critical coastal

habitat. Modern stock assessments provide a similar suite

of data that consequently permit assessment of long-term

changes in habitat quantity and quality.

The decline of oyster habitats in the US, coupled with

growing recognition of the importance of non-fishery-

related ecosystem services provided by these habitats, has

been increasing in recent years [27,28,36]. This has led

to significant federal- and State-level investment in oyster

reef restoration. More than 10 million US dollars was

directed to oyster reef restoration by the National Oceanic

and Atmospheric Administration (NOAA) through

the American Recovery and Reinvestment Act of 2009,

roughly equivalent to the previous 10 years of oyster reef

restoration funding. As ecologists and natural resource

managers strive towards restoring coastal ecosystems,

quantitative assessment of the historic extent and habitat

quality, whether for oysters or other habitats, will provide

an invaluable tool to guide and inform restoration efforts.

2. MATERIAL AND METHODS

(a) Data review

We conducted a thorough review of quantitative information

on the historic and present extent and condition of oyster

2 P. S. E. Zu Ermgassen et al. Historical ecology with real numbers
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reefs in the US, drawing on scientific literature, historic

United States fishery reports, State fisheries reports and

publicly available data (see the electronic supplementary

material). Such data, even historically, were the result of

highly detailed surveys, typically with boat-based sampling

over a period of several weeks, involving tens of full-time

researchers. We summarized the findings into sub-estuarine

drainage areas (sub-EDA), as listed in NOAA’s coastal

assessment framework (CAF) [37]. Sub-EDAs equate to

whole estuaries, with the exception of Chesapeake Bay and

Puget Sound, which are subdivided into their major tribu-

taries. Hereafter, we refer to all sub-EDA units as estuaries.

The relevant data on extent, SH and density were extracted

and catalogued, and the number of oysters per bushel was

noted in order to derive an estimate of mean SH. Bushels

are volumetric measures used by fishers and fisheries man-

agers. A legally defined standard US bushel (3.52 � 104

cm3) is sometimes used, although more typically legal bush-

els are defined at the state level. If not clearly stated in the

source, then we were able to infer whether a state-defined

or a standard bushel was used by more detailed investigation.

For example, Moore states in his 1910 survey of the James

River, VA, that ‘oysters on this bed are large, averaging . . . .

over 300 per bushel’ [38, p. 15]. Oysters would have averaged

75 mm (approximately the cut off for market size, and thus

not large) using a standard bushel, or 89 mm if the Virginia

bushel is applied. If there was doubt as to the bushel size,

then the standard US bushel was applied, because it resulted

in a more conservative estimate of SH.

(b) Oyster extent

Universal definitions of the habitat classification allowed for a

more robust assessment of change in spatial extent. The vast

majority of historical and present-day oyster habitat surveys

were conducted for fisheries management purposes and use

a relatively consistent approach. For these cases, we used

the term ‘oyster grounds’ that we define as the wider commu-

nity complex of which oyster reefs and beds are clearly an

important part, but that also includes areas of adjacent sedi-

ments and shell rubble. Such areas would broadly equate

with ‘fishable areas’. Historically, only areas with oysters at

densities high enough to support fishing activity were

included in surveys; isolated individuals and groups that

were not forming beds or reefs were excluded. Such

thresholds are still applied in modern mapping approaches.

Consequently, it is possible for the species to persist in an estu-

ary, but for there to be no remaining oyster grounds. We term

this loss of habitat as the species being functionally extinct.

Most sources provided direct numerical estimates of the

extent of oyster grounds. Where only maps were available, they

were digitized, and the areal extent of mapped oyster grounds

was calculated using Arc Geographical Information Systems.

Maps were also digitized if the areas described straddled two

estuary units, such that the extent in each estuary could be deter-

mined. In a small number of cases, areal extent had been

estimated instead of being directly surveyed [39].We considered

the potential resolution of side-scan sonar (a popular modern

technique) to be equal to the historic survey method of marking

the boundaries of oyster grounds by dragging chains andprobing

the ground with poles. Where extent had been estimated, it was

assumed to be an estimate of oyster grounds. Where historic

oyster extent was determined multiple times, the surveys

using the most direct measurement techniques were favoured.

Where methods did not differ, the oldest report was used.

(c) Oyster density

Oyster density was recorded in several historic surveys under-

taken towards the end of the nineteenth century and the

early twentieth century. Frequently, the oyster count within

size classes (typically greater than 76 mm, 76–25mm, less

than 25 mm) was documented. The majority of surveys deter-

mined oyster density by tonging a number of locations within

each delineated oyster ground. A tong is a traditional harvest-

ing tool composed of two rakes joined at approximately

one-third of the length of the handles, such that oysters can

be collected at depth with a scissor motion. A sample area

was typically staked out, and tonged repeatedly until ‘every-

thing on the bottom’ had been collected [40], we therefore

assumed 100 per cent catch efficiency in our use of tonging

data. A small number of historic and present-day datasets

sampled oyster grounds using a dredge [23,41]. Dredges

(a weighted frame dragged behind boats to collect shells and

oysters scraped into the attached net) are an inefficient

sampling gear, leaving many individuals behind in the area

sampled. The percentage of the population collected in the

sampled area (termed ‘dredge efficiency’) is highly variable,

but frequently falls in the range of 15 per cent [42–46], and

occasionally as low as 7.8 per cent in survey mode [43].

Therefore, as all but one series of dredge data used in our

study were recent, dredge efficiency was assumed to be

8 per cent, so as to be conservative in our estimates of the

change in oyster abundance. All dredge hauls with no oysters

or those containing only spat (oysters less than 25 mm) were

discounted to control for the potential that areas outside of

oyster grounds had been sampled. The density of spat was

not included in our study to control for seasonal variability,

and inconsistency between studies in recording spat data.

Where oyster density data for an estuary were absent, density

data from the nearest estuary within the same ecoregion [47]

were used as a proxy for density where appropriate (see the

electronic supplementary material).

During the data-gathering process, every effort was made

to understand the spatial scale at which density data were col-

lected relative to areal extent. For a small number of

estuaries, density data were collected at a fine spatial scale

but mapping related to larger oyster ground units. In these

cases, we applied a correction factor to account for the

high mean densities reported. We determined that the pro-

portion of barren ground within the area mapped as oyster

grounds in Matagorda Bay, TX, by Moore [40] was 50 per

cent (area-weighted mean). We used this correction factor

to estimate the mapped oyster bottom area covered by oysters

at the surveyed density.

The majority of our data represent subtidal oyster popula-

tions, which can have starkly different population structures

from intertidal populations [48]. We therefore used only sub-

tidal eastern oyster data when comparing mean market size

and mean densities within each estuary over time.

(d) Oyster size and biomass

Mean oyster SHwas rarely noted in early surveys, however, the

mean number of oysters in a bushel was occasionally stated, or

could be inferred through assessment of the number of bushels

attributed to an acre of knowndensity.Hopkins [49] noted that

the mean oyster size could be inferred from the number of

oysters in a bushel of known volume. We therefore fitted a

regression to the log data fromHopkins [49], and subsequently

tested the strength of the correlation between the SH estimated

from the number of oysters in a bushel or sack of known

Historical ecology with real numbers P. S. E. Zu Ermgassen et al. 3
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volume and the mean SH reported in five studies from a broad

geographical range (n ¼ 24). The linear regression fitted to log

length and number of oysters per sack was highly significant

(adjusted r2 ¼ 0.93, F58 ¼ 809, p, 0.0001), and yielded the

following predictive relationship between the number of

oysters in a known volume and the mean oyster length: h ¼
10(20.3537 log b þ 2.8361), where h is SH (from umbo to

growth edge) in millimetres, and b is the number of

oysters in a 52.85 l volume (standard Louisiana sack). The

estimated SH showed a near-perfect correlation with mean

SH collected from the literature (Pearson’s correlation

coefficient ¼ 0.94, t21 ¼ 12.9, p, 0.0001), supporting our

use of this equation to determine C. virginica SH across the

US. SHs from nearest estuaries for which the data were

available were used as proxies in estuaries where such data

were not available.

It was frequently possible to derive the mean SH of two size

classes of oysters (submarket and market) from the historic

data: in these, the mean SH of the submarket oysters,

termed ‘culls’, was conservative, as the number per bushel

used included spat. With present-day data, we determined

mean SH for the same-size categories (excluding spat) from

size frequencies available from quadrat and dredge sampling

undertaken by state fisheries managers. We then tested

whether the SH data for market-sized oysters from this fishery

independent data had changed over time (two-tailed t-test).

Oyster biomass scales with SH; however, the nature of

that relationship varies regionally. In order to most accurately

estimate the biomass of oysters in a given estuary, we collated

SH to dry tissue mass conversions from 13 estuaries in seven

states. Conversions were applied to the nearest estuaries

within the same ecoregion.

(e) Quantitative comparison

We found data that allowed direct comparison of historic and

present oyster grounds and biomass in 24 estuaries through-

out the US and calculated per cent change in extent and

biomass over time. An estimate of change within ecoregions

was determined by summing the extent and biomass in estu-

aries for which data were available in both time periods,

within each ecoregion. Nationwide change was similarly

assessed by summing and comparing all historic and present

oyster extent and biomass.

Comparable quantitative data were available for only pre-

sent or historic time periods for a large number of estuaries

(n ¼ 38). In order to analyse the change over time, we calcu-

lated the proportion of the estuary area (as listed in CAF),

containing oyster grounds, so as to ensure that all estuaries

were equally represented. In SC, where modern habitat map-

ping has been undertaken throughout the marsh areas and

creek margins, estimates of areal extent were limited to

oyster grounds within 5 m of the creek edge. All estuaries

for which data were available were included in this analysis

and each coast was analysed independently. Data were

non-normally distributed and were compared using a

Kruskal–Wallis test. All statistical tests were run in R

v. 2.13.1 (2011-07-08).

3. RESULTS
Data on oyster extent were identified for 62 estuaries (39

historically (1878–1935, predominantly 1885–1915) and

51 estuaries more recently (1968–2011, predominantly

2000–2010); figure 1). The most extensive oyster grounds

surveyed historically included: 35 536 ha in Tangier and

Pocomoke Sounds (MD and VA) in 1878 on the Atlantic

coast, 16 679 ha in Matagorda Bay, TX in 1907–1915 on

the Gulf coast, and 6225 ha in Willapa Bay, WA in the

mid-1800s on the Pacific coast (see the electronic sup-

plementary material). The proportion of estuary area

containing native oyster grounds has decreased signifi-

cantly across the US (figure 2a).

Direct estuary-by-estuary estimates of change over time

were restricted by available data to 24 estuaries, represent-

ing 16 per cent of US estuaries by number and distributed

across five marine ecoregions (figure 1c,d). Both overall

extent and biomass of oyster grounds decreased

precipitously (by 64% and 88%, respectively). Losses

occurred in all ecoregions for both the extent and the

estimated total biomass of oysters in oyster grounds

(figure 1c,d). The Olympia oyster habitat on the west

coast was recorded as functionally extinct in all estuaries

for which data were available for comparison. Indeed,

the current 4 ha of oyster habitat recorded in Netarts

Bay, OR, is the result of recent and ongoing restoration

work, and has yet to form a self-sustaining population

[50]. It should, however, be noted that Puget Sound,

WA, contains some apparently healthy US Olympia

oyster beds but was not represented in this assessment

owing to a lack of estuary scale data.

The most dramatic losses of eastern oyster habitat

were recorded from the northeastern Atlantic coast,

with less than 6 per cent of historic extent remaining

in half of the 10 estuaries where data were available

(figure 1c). Similarly, losses in biomass were evident

in the Gulf of Mexico west of the Mississippi River

(figure 1d). It is worth noting that not all estuaries have

suffered decline in either oyster extent or biomass

since our approximate 1900 baseline; two estuaries

(Apalachicola Bay, FL; Sabine Lake, TX and LA)

showed stable or even increasing extent and biomass on

oyster grounds (figure 1c,d).

Across estuaries with size and density data, we

found no significant difference in mean market eastern

oyster size (greater than 76 mm) over time (two sample

t-test, t17.69 ¼ 21.08, p ¼ 0.29), while the mean

market-size eastern oyster density showed a non-signifi-

cant trend towards lower densities over time (figure 2b).

The median density of subtidal market size eastern

oysters declined from five to two oysters per square

metre nationally and from 14 to 2 oysters m22 in the

Gulf of Mexico.

While the overall percentage loss in oyster biomass is

greater than the change in extent, this number hides

some important regional variation. Excluding estuaries

where oysters are deemed functionally extinct, the bio-

mass and extent changes are closely allied in 10 of the

18 estuaries, but the remaining eight estuaries, all in

the northern Gulf of Mexico, show a decline in biomass

over three times greater than the decline in oyster

reef extent (figure 1c,d). This substantial decline is pri-

marily a consequence of declines in oyster density (see

the electronic supplementary material).

4. DISCUSSION
The disappearance of previously productive oyster

grounds was noted as far back as 1658 [12]. Scientists
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in the US were able to draw on extensive documentation

of the decline of the European oyster species, Ostrea edulis

Linnaeus, 1758 in Europe, to express their concerns for

both commercially important North American species

throughout the 1800s [51]. Today, the European oyster

is considered to be functionally extinct throughout

percentage of historic remaining
< 1%
1–10%
10–50%
50–100%
>100%
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(c) (d)

extent of oyster grounds

15 001–50 000 ha
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2001–5000 ha
501–2000 ha
<500 ha
extirpated as a habitat
no data

Figure 1. Maps illustrating: oyster ground areal extent (a) historically and (b) presently in estuaries in the US and the
percentage change in (c) oyster ground extent and (d) oyster biomass in estuaries for which comparable historic and
modern data were available.
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Figure 2. A box-whisker plot of (a) the percentage of estuary area containing oyster grounds past and present by coast. Pro-
portion of estuary area occupied was significantly higher historically along all coasts (quasi-binomial generalized linear
model; Kruskal–Wallis x21 ¼ 5.1, p ¼ 0.02; x21 ¼ 5.2, p ¼ 0.02; x21 ¼ 8.3, p , 0.01 for the Atlantic, Gulf and West coasts,

respectively). (b) The mean estuary wide density of market-sized eastern oysters historically and presently on subtidal oyster
grounds in the US (Atlantic estuaries n ¼ 6; Gulf estuaries n ¼ 21; Kruskal–Wallis x21 ¼ 2.76, p ¼ 0.05).
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much of its range [52]. Our findings suggest that despite

more than 130 years of science and calls for conservation

interventions in state and federal fisheries reports and in

peer-reviewed literature, both the Olympia oyster and

the eastern oyster appear to have followed suit in portions

of their range. Clearly, the greatest declines in oyster

grounds have been along the Pacific coast, where our

data reflect what is widely agreed to be a regional trend of

functional extirpation of native oysters. Declines have also

been considerable along the northeastern portion of the

Virginian ecoregion, where two-thirds of historic extent

and biomass have been lost since the late 1800s alone

(figure 1c,d and the electronic supplementary material).

All previous studies that illustrated collapse or decline

in oyster extent drew on fisheries data [12–14,30,53].

Those studies therefore either make no attempt to quan-

tify loss [12,13], or quantify loss through proxies

(landings data) sometimes combined with delphic pro-

cesses [14,30,53], resulting in high uncertainty [54]. By

relying on fisheries-independent data, we seek to end

the debate surrounding the extent of decline in oyster

habitat in US estuaries [31,32,54]. It must, however, be

stressed that despite the relative robustness of our historic

dataset, our study does not reflect the decline from pris-

tine baselines. For most estuaries assessed, the historic

quantitative baseline was measured at a point in time

when the estuaries were already impacted by fishing.

Indeed, the major impetus for surveying the grounds his-

torically was a perceived vulnerability or observed

declines in natural oyster resources, with the declines fre-

quently linked to overexploitation [33,55,56]. A review of

the historic literature illustrates that such overexploitation

can be traced back to well before our current historic

baselines [57], indicating that the proportion of original

grounds lost is undoubtedly greater than indicated by

our figures.

The lack of a pristine baseline in our data is reflected

in the oyster size and density statistics. Early historic

reports refer to oysters a foot long in the eighteenth to

mid nineteenth centuries [57,58], however, the quantitat-

ive assessments of beds used in this study were conducted

decades later, once evidence of overfishing of oyster reefs

was already apparent [59]. That we found no significant

difference in size over the time period examined is there-

fore unsurprising. Our national-level statistics for oyster

density similarly did not show a significant decline over

time, possibly also owing to over exploitation prior to

our centennial baseline, in particular on the Atlantic

coast [12] (figure 2b). Nevertheless, our results indicate

that oyster grounds have declined markedly in condition

over the time period examined, with biomass in some

areas declining to a far greater extent than area. In fact

since 1884, a number of historic reports have highlighted

the inadequacy of using areal extent measures alone to

determine oyster abundance and reef condition, observ-

ing that fishing activity often resulted in the expansion

of oyster extent through the spreading out of shell, with-

out necessarily increasing oyster abundance [58,59].

Indeed, this expansion probably reduced reef height

[33], placing oysters in locations where their survival

was reduced and therefore contributing to long-term

losses of natural oyster reefs [60].

The declines in oyster ground extent and oyster bio-

mass were not universal. The current oyster population

in Apalachicola Bay, FL exceeds historic oyster abun-

dance. This estuary represents one of the few estuaries

in which fishing is primarily restricted to harvest by

tongs (see §2), combined with intensive management

and shell planting. Similarly, Sabine Lake, TX exceeds

our historic estimates of abundance and has been closed

to oyster fisheries for over 40 years. As our analysis

includes only two time periods, we have no measure of

whether change is still occurring and are therefore

unable to assess whether our results are the product of

current management or historic change.

While our data are useful in estimating the loss of ‘natu-

ral’ oyster grounds, a significant but unknown proportion

of oysters in several regions in the US are located on

leased grounds, notably eastern oysters in LA, the north-

eastern Atlantic coast, and on the west coast, where there

is extensive aquaculture of the non-native C. gigas (Thun-

berg, 1793). We were unable to collate data on the extent

of oyster habitat on leased grounds as these are rarely

surveyed. This omission has limited impact on the impor-

tance of our findings as relates to natural oyster grounds,

as many leased areas are heavily manipulated, with oysters

often relocated several times before harvest. Leases may

make amarked contribution to extent, biomass and ecosys-

tem services from oysters, but these populations represent

an extractable resource as opposed to habitat-forming

reefs or beds. For areas such as LA, CTand NJ where leas-

ing is extensive, our findings probably underestimate

overall native oyster populations, but the comparisons of

historic and present-day extent of natural oyster grounds

remain valid. Another issue concerns oyster habitat created

by wild populations of C. gigas on the west coast. Wild

populations of this species are currently small or absent in

our study estuaries, with the exception of Willapa Bay

where the population is subject to rotational harvest, simi-

lar to other leased grounds [61]. Where populations of

C. gigas occur, they may perform many of the ecological

functions previously provided by native oysters [61].

In a recent analysis based on expert opinion and

literature review, oyster reefs worldwide were estimated to

have declined by 85 per cent, with the US faring relatively

well [30]; thus, our more quantitative analysis of 64 per

cent decline in extent of oyster grounds in the US appears

at first glance to support our current understanding.

However, as biomass losses were often more extreme than

extent, the status of oysters appearsmore dire than indicated

simply by area. This also has potential implications for esti-

mates of ecosystem service delivery, as function may scale

nonlinearly with both area and density [62]. Despite these

documented declines, North America remains a region

with some hope; stable or increasing oysters in some estu-

aries underscore that management and restoration efforts

can be successful. Our centennial baselines provide a quan-

titative context to inform and motivate stakeholders,

prioritize efforts and set goals for restoration, and ultimately

bring these critical habitats back from the brink.

Our results represent, to our knowledge, the first effort

to quantify both extent and biomass for a marine habitat-

forming species across a centennial time period. Indeed,

we believe that these findings may be unique at this large

scale even among terrestrial studies. While many studies

have provided compelling evidence of change in habitat

extent over the last 100 years [16], and others have been

able to compile localized or point source evidence of
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changes in abundance of certain species [63], few have

been able to combine an assessment of change in extent

and in biomass across large spatial and temporal scales.

These findings thus have a broader resonance for con-

servation biology generally. While change in extent

remains a predominant metric in many analyses of

human impact [2,18,52], our work confirms, with real

numbers, that this may be insufficient for assessing overall

changes to habitats. The altered and degraded condition of

many present-day habitats can also lead to the undervalu-

ing of their potential in terms of ecological function and

ecosystem service provision. Improved historic baselines

that take into account both extent and condition of habitats

will greatly improve ongoing conservation planning, the

relatively new science of ecosystem ‘red-listing’ [64]; and

the ever-growing efforts to restore or rehabilitate lost

and degraded habitats.
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Abstract The oyster habitat in the USA is a valuable re-
source that has suffered significant declines over the past
century. While this loss of habitat is well documented, the
loss of associated ecosystem services remains poorly quan-
tified. Meanwhile, ecosystem service recovery has become a
major impetus for restoration. Here we propose a model for
estimating the volume of water filtered by oyster popula-
tions under field conditions and make estimates of the
contribution of past (c. 1880–1910) and present (c. 2000–
2010) oyster populations to improving water quality in 13
US estuaries. We find that filtration capacity of oysters has
declined almost universally (12 of the 13 estuaries exam-
ined) by a median of 85 %. Whereas historically, oyster
populations achieved full estuary filtration (filtering a vol-
ume equivalent or larger than the entire estuary volume
within the residence time of the water) in six of the eight
estuaries in the Gulf of Mexico during summer months, this
is now the case for only one estuary: Apalachicola Bay,
Florida. By contrast, while all five estuaries on the North
Atlantic coast showed large decreases in filtration capacity,
none were achieving full estuary filtration at the time of our
c. 1900 historic baseline. This apparent difference from the

Gulf of Mexico is explained at least in part by our North
Atlantic baseline representing a shifted baseline, as sur-
veyed populations were already much reduced by exploita-
tion in this region.

Keywords Crassostrea virginica . USA . Restoration .

Estuarine habitat . Historical ecology .Water quality

Introduction

The accelerated loss of many habitats since the industrial
revolution is widely documented (Winslow 1887; Roberts
2002; Fearnside 2005); however, the ecological and social
ramifications of this loss have only recently gained recog-
nition (Millennium Ecosystem Assessment 2005). Quanti-
fying losses and the impact of habitat alteration is
challenging, as long-term data on habitat area or condition
are rare. The vast majority of habitats represented in historic
datasets lack detailed insights beyond areal extent (e.g.,
Sommer 1976; Bromberg and Bertness 2005), yet habitat
degradation is frequently a threat in addition to habitat loss
(Lambin 1999; Turner et al. 1999; zu Ermgassen et al.
2012). In many marine environments, it is difficult, if not
impossible, to determine the nature of pristine habitats that
have been lost (Roberts 2007). This is problematic in deriv-
ing estimates of ecosystem service provision historically, as
many services are strongly dependent on species abundance
or species richness (Diaz et al. 2006; Gibbs et al. 2007). In
these cases, knowledge of the change in habitat quality may
be necessary to determine the change in ecosystem service
delivery as habitats degrade.

Oyster reefs are among the most threatened of marine
habitats having suffered substantial declines globally over
the past century (Beck et al. 2011), primarily due to overfish-
ing, hydrological changes, pollution, and disease (Winslow
1887; Mackenzie 2007; Powell et al. 2008; Wilberg et al.
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2011). These losses have been quantified for the USA, where
zu Ermgassen et al. (2012) utilized data on oyster size and
density alongside spatial extent measures to derive estimates
of a 64 % decline in oyster extent and 88 % loss of oyster
biomass between the early 1900s and the early 2000s. Such
measures underpin efforts to formulate estimates of the loss of
a critical coastal ecosystem service—water filtration.

Filtration by suspension feeders such as oysters impacts
water quality by directly removing particulate matter from
the water column, with oysters ingesting the edible particles
and binding rejected particles with mucus, then depositing
this as pseudofeces onto the sediment surface. Through this
action, both phytoplankton and suspended sediment that
would otherwise reduce water clarity are drawn from the
water column to the benthos. The eastern oyster, Crassos-
trea virginica (Gmelin, 1791), is known to filter particles
>5 μm in size with high efficiency (Riisgaard 1988) and can
have a marked effect on light penetration in shallow, calm
waters, which in turn may have positive impacts on other
important adjacent habitats, such as seagrass beds (Newell
and Koch 2004).

The physiology of oyster feeding and filtration is well
studied, and filtration rate is known from laboratory studies
to be influenced by a variety of environmental factors such
as temperature, flow rate, salinity, seston concentration, and
particle size, as well as oyster size (Loosanoff 1958; Walne
1972; Shumway et al. 1985; Riisgaard 1988). Although it is
recognized that conditions in situ may significantly affect
filtration rate (Doering and Oviatt 1986; Powell et al. 1992),
few studies have sought to quantify rates under field con-
ditions. To estimate the contribution of oyster filtration
within an estuary, one can model field-based filtration rates
by summing the effect of environmental variables, for which
the relationships have been derived and for which field
measurements are available. This has been done effectively
for Chesapeake Bay (Cerco and Noel 2005; Fulford et al.
2007); however, such methods are expensive and require the
input of a large amount of environmental data and compu-
tational capacity (Cerco and Noel 2005). While the required
environmental data are available for well-studied estuaries
such as Chesapeake Bay, they are not available for most
other estuaries, and therefore, such high-resolution models
are not widely applicable.

In addition to the challenges posed by the lack of data,
there remain concerns that oysters in situ may not respond as
predicted by models primarily based on filtration by few
oysters in the laboratory. Oyster populations in situ may
spend a different proportion of time with their valves shut,
there is the potential for synergistic population-level influ-
ences and re-filtration, and physical attributes of the reef
may influence flow dynamics and hence the uptake of
particles (Dame et al. 1984; Harsh and Luckenbach 1999).
Despite these concerns, it seems that models may be the

only means available to estimate filtration rates at large
scales.

In order to make broad, estuary-scale estimates of the
volume of water filtered by oyster populations nationally,
we derived a model of oyster filtration based on the only in
situ measurements of oyster filtration currently available
(Grizzle et al. 2006, 2008). We use this model to explore
the estimated delivery of this ecosystem service historically
versus presently across 13 US estuaries.

Methods

Of the multiple variables known to influence oyster filtration,
we determined that water temperature and oyster size (shell
height from umbo to the posterior edge; SH) were the key
variables for which we could obtain data nationally (Table 1).
Other variables included dissolved oxygen and salinity which
illicit near “all or nothing” responses (Churchill 1920; Cerco
and Noel 2005) and hence are likely to be transient features
where oysters are found in abundance. Finally, variables such
as flow rate and seston quality and concentration vary on
small spatial and temporal scales (Berg and Newell 1986;
Wilson-Ormond et al. 1997) and can therefore not be modeled
on the estuarywide and national scale used in our study, but
equally are likely to be of lesser importance in estimating
filtration rates at these large scales.

In order to account for field conditions in our model, we
used the field measurements of seston uptake over natural
oyster reefs reported in Grizzle et al. (2006, 2008) to esti-
mate filtration rates. Grizzle et al. measured seston draw-
down over reefs with a known mean oyster SH and density,
and under optimal temperature conditions. We assumed that
all seston drawdown was the result of filtration by oysters
and estimated the mean filtration rate per oyster for each reef
surveyed. We subsequently fitted a standard filtration model
(Eq. 1) to these field data. SH to dry tissue mass conversions
from the respective regions (South Carolina and Florida)
were applied. Field data were collected on intertidal reefs
during both ebb and flood tides (Grizzle et al. 2006, 2008)
and therefore captured the impact of the tidal cycle (Dame et
al. 1984, 1992). Negative values caused by waves or other
disturbances were excluded.

Filtration rates were estimated to increase nonlinearly as
a function of oyster biomass following the relationship out-
lined in Eq. 1 (Newell and Langdon 1996).

FR ¼ aWb ð1Þ
where a and b are constants and W is oyster dry tissue mass
in grams.

A recent review by Cranford et al. (2011) suggested that
the constant b could be universally written as 0.58 for filter-
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feeding bivalves. While species-specific estimates for C.
virginica are rare, they have ranged from 0.59 (Pruder et
al. 1976 cited in Epifanio and Ewart 1977) to 0.73±0.22
(Riisgaard 1988). Using the Levenberg–Marquardt nonline-
ar least squares method (Press et al. 2007) in Mathematica
version 7, we fitted Eq. 1 to the field data, once allowing
both a and b to be estimated and once setting b at the fixed
value of 0.58. We then performed an F test to determine that
we were not justified in estimating b and were justified
in using the b value from the literature (F test; F9,100.07,
P00.2; Fig. 1).

We combined the resulting equation with a function for
the effect of temperature proposed by Cerco and Noel
(2005) to give Eq. 2.

FR ¼ 8:02W 0:58e �0:015T�27ð Þ2 ð2Þ

where T is temperature in degrees Celsius.
We selected 13 estuaries for which historic (ca. 1880–

1910) and present (ca. 2000–2010) oyster data were

available from zu Ermgassen et al. (2012) (Table 2). The
motivations for mapping oyster reef habitat have remained
constant over time, the primary goal being to determine the
extent and status of oyster grounds available for fishing. The
physical nature of oyster reefs, as islands of textured hard
substrate in otherwise soft bottom, allowed for the early
accurate mapping of this subtidal habitat. In this respect,
oyster reefs provide a unique historical dataset. In the vast
majority of cases, historical surveying entailed initial sur-
veys of oystermen, followed by detailed transects of the
estuary bottom, dragging chains to detect changes in the
nature of the substrate and ground truthing through subsequent
sampling (see Moore 1910 for a detailed overview of a typical
sampling method and zu Ermgassen et al. 2012 for further
information regarding data handling and comparisons). This
methodology provides accuracy not dissimilar to modern day
side-scan sonar that is typically used to determine the present
day extent of subtidal oyster reefs. As in zu Ermgassen et al.
(2012), we therefore assume equivalence in the spatial extent
delimited by these two methods. Both modern and historic
sampling provided data on the SH and density for two oyster
size classes; those above 75 mm SH and those between 25 and
75 mm SH. Spat (oysters <25 mm SH) were excluded, as the
quantification of spat is variable between studies. In some
cases, historic density and SH data were proxied from neigh-
boring estuaries within the same ecoregion (see zu Ermgassen
et al. 2012). SH was converted to dry tissue mass in grams
using regionally specific conversions (Liddel 2008;Mann et al.
2009a, b; Harding et al. 2010; Beseres Pollack et al. 2011;
Bushek, unpublished data). Where estuary-specific conver-
sions from SH to dry tissue mass were not available, conver-
sions from the nearest available estuary within the same
ecoregion (Spalding et al. 2007) were applied. All estuaries
represented have predominantly subtidal oyster populations
(see Table 2 for a complete list of estuaries).

We collated monthly mean water temperature data for all
13 estuaries from NOAA, USGS, and the National Estuarine

Table 1 Overview of variables effecting oyster filtration rate

Variable Effect on filtration rate Reference Data description

Temperature Unimodal with optimum filtration at ~27 °C Newell and Langdon (1996) Mean available nationally

Salinity Steep decline in filtration rate between
14 and 10 ppt

Churchill (1920) Varies dramatically spatially
within estuaries

Dissolved
oxygen

Unknown. Modeled as strong decrease <2 mg/l Cerco and Noel (2005) Rare, variable at a small spatial
scale

Particle size Retain particles >5 μm at high efficiency Riisgaard (1988) Rare, varies seasonally

Seston
concentration

Maximal when seston concentration >5
and <10 mg/l

Epifanio and Ewart (1977),
Newell and Langdon (1996)

Rare, varies seasonally

Flow rate Effect poorly understood Newell and Langdon (1996),
Harsh and Luckenbach (1999)

Rare, variable at a small spatial
scale

Oyster size Increases as a function of dry mass by an
exponent of 0.58

Newell and Langdon (1996), Cranford et
al. (2011)

Mean available nationally
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Research Reserve network. We then applied our field-
based filtration model to the present and historic extent,
and the mean density of both size classes of oyster in
each estuary, to determine the change in this ecosystem
service over time. As we know of no published data
illustrating differences in filtration rate between intertidal
and subtidal oysters of the same size, we made no
alteration to the model in order to represent subtidal
reefs. We assumed no change in mean monthly water
temperature or SH–biomass relationship between time
periods. For each estuary, we estimated the filtration
capacity of the population historically and presently,
across all seasons. We summarized and examined the
change in the total volume filtered and the volume filtered
per unit area over time. We used the Sharipo–Wilk test to
determine whether data were non-normally distributed. All
statistics were run in R version 2.13.1 (2011-07-08).

We then estimated the potential ecological impact of the
change, by relating the volume filtered to the estuary vol-
ume and residence time listed in Bricker et al. (2007).
Residence time is defined as the mean transit time of fresh-
water through the estuary. We use the term full estuary
filtration to describe the situation where the oyster popula-
tion filters more than the entire volume of the estuary within
the residence time of water in that estuary. We recognize that
this does not equate to complete filtration of all estuarine
waters and does not account for phytoplankton production,
but believe that this number nonetheless provides a useful
indicator of the volume of filtration relative to water flow
(Smaal and Prins 1993; Dame 2011).

Results

We estimate that reefs with oyster densities typical of mod-
ern oyster populations would filter a median of 0.15×103m3

ha−1h−1 (range, 0.06×103 to 6.47×103m3ha−1h−1) in sum-
mer months, as compared to 0.92×103m3ha−1h−1 histori-
cally (range, 0.1×103 to 5.74×103m3ha−1h−1). An overview
of estuary-specific mean filtration rates is provided in
Table 2.

The volume of water filtered by oyster populations in the
USA has declined since c. 1900 in 12 of the 13 estuaries
examined, with nine of the estuaries undergoing declines in
mean summer filtration greater than 80 % and an 85 %
median decline over all (Table 3). Both the Atlantic coast
and the Gulf of Mexico coast were impacted (83 and 97 %
median loss, respectively), although these could be charac-
terized differently, with no significant difference in filtration
per unit area on the Atlantic coast from Wilcoxon test (W0

20, p>0.05) and a dramatic decline in mean filtration per
unit area from 4.9×103, s.e. 0.67, to 1.0×103, s.e. 0.77 m3

h−1ha−1 on the Gulf of Mexico coast (Wilcoxon test, W056,
p00.01, Table 2). The notable exception to this trend was
Apalachicola Bay, FL, which has an oyster population esti-
mated at greater than historic, both with regard to areal
extent and density (zu Ermgassen et al. 2012).

Historically, six of the estuaries contained oyster popula-
tions capable of full estuary filtration during summer months;
this number has subsequently declined to one (Table 3). The
proportion of the estuary volume filtered within its residence
time varied widely across seasons and between estuaries

Table 2 Filtration by historic and present oyster populations, and for 1 ha of oyster ground at either historic or present oyster densities

Estuary State Historic
volume filtered
(1,000 m3h−1)

Present volume
filtered
(1,000 m3h−1)

Historic area
(ha) and density
(indm−2)

Present area
(ha) and density
(indm−2)

Volume filtered
by 1 ha at
historic density
(1,000 m3h−1)

Volume filtered
by 1 ha at
present density
(1,000 m3h−1)

Hudson River/Raritan Bay NY/NJ 1,604 (0.07) 272 (0.01) 1,660 (17.5) 402 (15.5) 0.97 0.68

Delaware Bay NJ/DE 23,718 (0.36) 7,567 (0.11) 25,149 (17.5) 11,471 (15.5) 0.94 0.66

Tangier and Pocomoke Sound MD/VA 3,718 (0.31) 3,014 (0.25) 35,536 (1.5) 7,126 (11.9) 0.10 0.42

York River VA 727 (0.24) 109 (0.04) 698 (19.2) 161 (14.8) 1.04 0.68

James River VA 4,993 (0.47) 766 (0.07) 4,467 (14.5) 2,410 (8.4) 1.12 0.32

Apalachicola Bay FL 2,646 (0.24) 22,573 (2.02) 2,695 (29.2) 3,491 (157.6) 0.98 6.47

Mobile Bay AL 2,911 (0.31) 622 (0.07) 1,151 (31.4) 1,045 (11.2) 2.53 0.60

West Mississippi Sound AL/MS 7,533 (1.08) 566 (0.08) 3,391 (57.5) 6,490 (1.7) 2.22 0.09

Galveston Bay TX 73,997 (11.88) 2,313 (0.37) 12,950 (57.5) 10,795 (4.1) 5.71 0.21

Matagorda Bay TX 87,007 (50.47) 499 (0.29) 16,679 (57.5) 2,229 (5.2) 5.22 0.22

San Antonio Bay TX 13,875 (7.96) 444 (0.25) 2,590 (57.5) 2,158 (4.2) 5.36 0.21

Aransas Bay TX 20,768 (17.47) 381 (0.32) 3,885 (57.5) 482 (12.4) 5.35 0.79

Corpus Christi Bay TX 19,327 (13.89) 20 (0.01) 3,367 (57.5) 290 (1.4) 5.74 0.07

The proportion of the estuary filtered within the residence time is given in parentheses below the volume. All estimates represent mean summer
filtration (June, July, August). Also shown are historic and present areas of oyster ground (in hectares) and, in parentheses, mean oyster density (ind
per square meter)
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(Table 3). Estuaries in the western Gulf of Mexico were
typically filtered multiple times within their residence times
historically during the summer (six of eight), while estuaries
in the northeast were not (zero of five) (Fig. 2).

Discussion

Coastal systems have undergone unprecedented change over
the past century (Jackson et al. 2001). While the role that
oysters play in improving water quality is increasingly

valuable given the high incidence of eutrophication (Bricker
et al. 2007), the provision of this ecosystem service has
declined precipitously over the past century (Table 3,
Fig. 2).

We report a near universal decline of the filtering capac-
ity of oyster habitats by more than 80 %. Our results suggest
that 100 years ago, filtration by oysters was likely to have
been a major ecological function, achieving full estuary
filtration in many estuaries (Table 3, Fig. 2). This reduction
in filtration capacity is likely to have caused substantial
changes to the ecosystem function of estuaries (Newell
1988; Dame et al. 2002). While the ecological importance
of a healthy oyster population has been the focus of much
attention in the Chesapeake (e.g., Ulanowicz and Tuttle
1992; Fulford et al. 2007), the decline in the ecosystem
services provided by healthy oyster habitats in US estuaries
more generally remains poorly appreciated and understudied.
Although increases in oyster filtration alone are unlikely to
resolve the water quality concerns of many US estuaries
(Cerco and Noel 2007), it may be possible to restore this
ecosystem service to levels at which it will have some bene-
ficial ecological impact locally (Newell and Koch 2004).

The decline in filtration capacity in estuaries spanning
such a large area is striking. While the decline in filtration
capacity appears to have been greater in the Gulf of Mexico
than in the North Atlantic (Table 3, Fig. 2), this is certainly
at least in part because the surveys conducted along the
North Atlantic coast were undertaken after exploitation rates
had peaked and thus reflected an already shifted baseline
with low oyster densities (zu Ermgassen et al. 2012, Table 2).
For example, our 1887 historic baseline for Tangier and

Table 3 Proportion of the volume of each estuary that may be filtered by the historic and current populations of oysters, across seasons

Historic proportion of bay filtered
with the residence time

Present proportion of bay filtered
with the residence time

Estuary State Volume (1,000 m3) Residence
time (days)

Spring Summer Fall Winter Spring Summer Fall Winter Mean % change

Hudson River/Raritan Bay NY/NJ 4,897,870 9 0.00 0.07 0.03 0.00 0.00 0.01 0.01 0.00 −83

Delaware Bay NJ/DE 12,668,400 8 0.02 0.36 0.19 0.00 0.01 0.07 0.06 0.00 −68

Tangier and Pocomoke Sounds MD/VA 3,477,530 12 0.07 0.31 0.17 0.00 0.05 0.21 0.14 0.00 −19

York River VA 786,920 11 0.04 0.24 0.13 0.00 0.01 0.03 0.02 0.00 −85

James River VA 2,060,800 8 0.08 0.47 0.24 0.00 0.01 0.06 0.04 0.00 −85

Apalachicola Bay FL 1,073,330 4 0.17 0.24 0.20 0.02 1.48 2.10 1.69 0.19 753

Mobile Bay AL 2,060,890 9 0.21 0.31 0.24 0.02 0.04 0.07 0.05 0.00 −79

West Mississippi Sound AL/LA 3,841,830 23 0.73 1.08 0.87 0.06 0.06 0.08 0.07 0.00 −92

Galveston Bay TX 2,242,240 15 8.86 11.88 10.23 0.94 0.28 0.39 0.32 0.03 −97

Matagorda Bay TX 1,572,150 38 45.13 50.47 51.18 6.49 0.26 0.32 0.29 0.04 −99

San Antonio Bay TX 346,330 8 6.70 7.69 7.50 0.97 0.21 0.27 0.24 0.03 −97

Aransas Bay TX 513,520 18 15.97 17.47 16.74 2.49 0.29 0.35 0.31 0.05 −98

Corpus Christi Bay TX 1,535,990 46 11.12 13.89 13.94 2.42 0.01 0.01 0.01 0.00 −100

Seasons defined as: spring (March, April, May); summer (June, July, August), fall (September, October, November), and winter (December,
January, February)
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Fig. 2 Illustration of current and historic number of days until the
oyster population filtered a volume equivalent to the volume of the
estuary against the residence time of the estuary. The black line
represents the point at which the filtration time equals the residence
time. Points above the line are not filtering the full volume of the
estuary within the residence time
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Pocomoke Sound (Chesapeake Bay, Atlantic coast) docu-
mented oyster densities 2–7-fold lower than observations
from 30 years earlier (Winslow 1887), while even this earlier
1850s estimate is likely to have been dramatically lower than
precolonial densities (Newell 1988; Kirby 2004). By contrast,
the historic surveys undertaken in the Gulf of Mexico were
conducted with the caveat that many oyster reefs remained
undiscovered (Moore 1907). As such, our estimates of the
historic level of services in the northeast likely represent a
significantly shifted baseline.

All historic baselines should be considered relative to
their date of origin, as they may be shifted from pristine
conditions (Roberts 2007). This non-pristine baseline is
further supported by observations that mean SH in precolo-
nial shell deposits in South Carolina were found to be 62 %
greater than mean harvested SH in 1938 (Lunz 1938). Such
age and size truncation is typical of harvested species
(Hutchings and Reynolds 2004) and would have a marked
impact on population-level filtration rates (Mann et al.
2009a, b). If a moderate correction of assuming four-
times-higher densities (6.5 oysters/m2) and precolonial size
distributions is applied to the historic extent in Tangier and
Pocomoke Sound, this would result in approximately a 7-
fold increase in filtration capacity and the estuary being
filtered multiple times within its residence time. As such,
it is reasonable to expect that oysters in many of the north-
eastern US estuaries would have exerted full estuary filtra-
tion capacity prior to the industrial exploitation of oysters.

We concur with a number of authors who have previous-
ly asserted that oysters would historically have been domi-
nant filter feeders with significant ecological impacts
through filtration in many estuaries (Newell 1988; Cerco
and Noel 2007; Mann et al. 2009a, b). Our historical data
represent a shifted baseline, particularly in the northeastern
USA, but such quantitative historical data help to avoid
further shifts in baselines and ensure that modern manage-
ment goals are not misguided (Swetnam et al. 1999). Mod-
ern management goals should utilize such historical data,
but in a broader context. For example, ecologically relevant
restoration goals might best focus on delivery of the desired
ecosystem services (Jackson and Hobbs 2009), aided by our
understanding of their relative importance in the face of a
changing environmental landscape (Swetnam et al. 1999).
Our model and bay-specific data provide the basis for such
comprehensive goal setting.

In contrast to the situation on the Atlantic Coast, it is
noteworthy that for Apalachicola Bay in the Gulf of Mexico,
we estimate present day levels of filtration that are greater than
historic estimates. Apalachicola Bay has undergone intensive
management of the oyster resource including extensive shell
planting since the historic survey efforts which has led to
increased areal extent of oysters, in addition to the recorded
densities being higher (zu Ermgassen et al. 2012). It is

noteworthy that this is one of the few estuaries in which
harvesting is primarily by tonging, and dredging is not
allowed. It is widely agreed that tonging is a less-destructive
harvest method than dredging (Lenihan and Peterson 2004),
and further work may well reveal that this has been a critical
factor in ensuring the long-term sustainable benefits that ap-
pear to be delivered in these estuaries.

Our model of filtration rates is the first to incorporate
field measurements from in situ oyster populations, and
therefore to represent whole-reef filtration. When converted
to the same unit, the filtration rate estimated by our model is
lower than the maximum filtration rate of 11.5 lh−1 used by
Cerco and Noel (2007) in their model for the Chesapeake.
This is as would be expected if the use of field data were, as
we have assumed, a useful surrogate where the environmen-
tal data required to modify maximum filtration rate are
absent.

Considering filtration relative to residence time can be a
useful indicator of the potential for oysters to have an
ecologically significant impact on an estuary (Dame 2011).
However, even when undisturbed, estuaries exhibit high
variability in sediment load, planktonic productivity, depth,
residence time, and natural abundance of oysters (Bricker et
al. 2007; zu Ermgassen et al. 2012), all of which influence
the extent to which oyster filtration may impact water qual-
ity (Officer et al. 1982; Pomeroy et al. 2006; Cerco and Noel
2007). Temporal mismatching between phytoplankton pro-
duction and peak oyster filtration may also limit the poten-
tial for oyster populations to have a regulating influence.
Additionally, the impact of filtration on seston drawdown on
large scales cannot be directly inferred from filtration rates
due to the influences of wave action (Porter et al. 2004), the
unequal distribution of oysters (Cerco and Noel 2007), and
imperfect mixing within the estuary (Pomeroy et al. 2006).
This in turn may lead to variable impacts of oyster filtration
on nutrient cycling within the bay, as the biodeposition of
seston may stimulate enhanced denitrification and anammox
in the sediments (Dame 2011). In this context, the point at
which the population filtration rate matches the residence
time simply represents a point on a continuum, albeit one
that may provide a useful guide for estimating the ecological
impact.

While our estimates of change over time stress the ex-
treme nature of the losses of filtration by oysters, our results
also highlight that changes in management of oyster reefs,
particularly in their diminished condition, can have a signif-
icant influence on the amount of filtration provided in the
future. In particular, management decisions that lead to
higher average densities on existing reef footprint, or expan-
sions of reef area through restoration coupled with increas-
ing oyster size or density, could move a number of estuaries
toward a state where oysters can once more play a role in
supporting water quality (Table 3).

Estuaries and Coasts



Currently, oyster restoration efforts and goals are accounted
for by their areal extent (e.g., NOAA 2012); however, the
volume of water filtered by oysters is not solely a function of
the area of oyster habitat, but also of the density and size
frequency of the oysters. Therefore, as restoration of oyster
habitat for ecosystem services gains momentum, it will be
critical to devise appropriate metrics to assess the contribution
of restoration projects toward those target ecosystem services.
Any restoration undertaken with the goal of water filtration
needs to account for the density and size distribution of oysters
in addition to the area restored. Without these data, the con-
tribution of restoration projects and their progress toward their
ecosystem service goals will remain unknown.

This study provides a unique numerical insight into the
dramatic functional changes that can accompany the degra-
dation of an estuarine habitat. Even from “non-pristine”
historical baselines, it is clear that a significant and nearly
universal loss of ecosystem services has occurred in US
estuaries, which has gone hand in hand with the loss and
degradation of oyster reef habitat.
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R E S E A R C H A R T I C L E

Establishing Restoration Strategy of Eastern Oyster
via a Coupled Biophysical Transport Model
Choong-Ki Kim,1,2,3 Kyeong Park,4 and Sean P. Powers4

Abstract

For marine fish and invertebrates, larval dispersal plays
a critical role in determining connections among source
and sink habitats, and the lack of a predictive under-
standing of larval dispersal is a fundamental obstacle to
the development of spatially explicit restoration plans for
marine populations. We investigated larval dispersal pat-
terns of eastern oyster in an estuary along the Northern
Gulf of Mexico under different simulation scenarios of
tidal amplitude and phase, river discharge, wind direction,
and larval vertical migration, using a coupled biophysical
transport model. We focused on the dispersal of larvae
released from the commercially exploited (Cedar Point,
CP) and non-exploited (Bon Secour Bay, BSB) oyster pop-
ulations. We found that high flushing rates through the
dominant inlet prevented larval exchange between the com-
mercially exploited and non-exploited populations, result-
ing in negligible connectivity between them. Variations in

tidal amplitude, river discharge and wind direction played
a more important role in the amount of larvae retained
in Mobile Bay when they are released from CP than from
BSB. Under most of the scenarios, larvae from BSB were
retained around the spawning area, while larvae from CP
showed a predominant westward flow. Net sinking behav-
ior of late-stage larvae increased larval retention in the
bay, but physical transport showed a higher impact in the
amount of larvae retained. These findings have enhanced
our understanding of larval dispersal of eastern oyster in
a wide, shallow estuarine system, and been used to estab-
lish spatially explicit strategies for oyster restoration in the
Mobile Bay system, Alabama.

Key words: Crassostrea virginica, larval dispersal, Mobile
Bay, Northern Gulf of Mexico, oyster restoration, phys-
ical transport, population connectivity, vertical larval
migration.

Introduction

Among the various factors affecting successful recruitment of
marine fish and invertebrates, larval dispersal plays a critical
role in determining spatial and temporal patterns of abundance
that are important components of restoration strategies (Cowen
& Sponaugle 2009). The potential for larvae of marine organ-
isms to travel long distances during their planktonic dispersal
phase poses a unique challenge for spatially explicit restoration
and enhancement efforts because this dispersal often results in
a decoupling of local population abundance and recruitment
(Pineda et al. 2010). However, if predictable pathways of lar-
val dispersal can be established then this information can be
used to determine sustainable local populations by ensuring
a supply of recruits. These dispersal pathways can also be
used to evaluate connectivity of presumed source populations
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of propagule as well as the location of demographic sinks.
Equally important, areas of high retention of larvae could
provide sustainable populations through self-recruitment. For
species whose mobility is restricted at later developmental
stages (e.g. plants and sessile invertebrates) establishing pre-
dictable larval corridors and patterns of retention could be key
to successful restoration (Schulte et al. 2009).

Larval dispersal and retention is determined by both physi-
cal transport and biological movement of larvae (Young 1995).
Although much controversy exists over the relative impor-
tance of biological movement on larval dispersal, the inter-
actions between physical transport and biological movement
have been suggested to explain the observed transport and
retention of marine invertebrate larvae (Shanks & Brink 2005;
Morgan & Fisher 2010). Recognizing the potential importance
of both physical transport and biological movement, a cou-
pled biological–physical transport model can be a useful tool
to investigate larval dispersal and source–sink metapopulation
relationships.

Biogenic reefs formed by the gregarious settlement of oys-
ters have declined over the last decades in many estuarine and
coastal ecosystems due to overharvesting, oyster diseases, and
deteriorated water quality (Beck et al. 2011). The decline has
lowered filtration capacity, degraded water quality, decreased
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stable habitats, and increased coastal vulnerability to extreme
events. The Northern Gulf of Mexico provides the highest
catches of wild oysters in the world; however, the abundance
of native oysters significantly declined and it requires urgent
restoration and conservation efforts (Beck et al. 2011).

The Mobile Bay system, Alabama, is a large shallow embay-
ment bisected with a narrow deep ship channel in the North-
ern Gulf of Mexico (Fig. 1). The system is characterized by
micro-tidal range, large river discharge, and exchange with
the Gulf of Mexico via relatively narrow passes, all of which
are common features of estuaries along the Northern Gulf of
Mexico (Schroeder & Wiseman 1999). Oyster populations in
the Mobile Bay system have shown distinctive spatial pat-
terns over the past 90 years with much higher production in
the southwest part of the study area (May 1971). The Cedar
Point Reef complex (CPR) (Fig. 1) has been the single most
productive area, contributing over 90% of the oyster harvest
in Alabama (May 1971). Oyster harvesting historically had
been reported in the east side of the Bay, for example, Fish
River Reef (FRR), Bon Secour Reef (BSR), and Shell Bank
Reef (SBR) (Fig. 1), but the oyster population is currently too
small to support commercial harvest in the area (Stout 1998).
The same gradient in oyster spat settlement, decreasing from
west to east, has been observed over the past 40 years (Hoese
et al. 1972; Kim et al. 2010). These studies have suggested
that limited larval supply may be responsible for the poor
oyster recruitment in the east side of the Bay. However, larval
dispersal and the level of larval connectivity between both oys-
ter populations in close proximity (∼30 km apart) are poorly
understood. The lack of spatially explicit knowledge of the lar-
val dispersal has been a fundamental obstacle to establishing
a comprehensive strategy for oyster restoration in the Mobile
Bay system as well as other estuarine systems along the Gulf
and U.S. east coast.

We conducted a series of model simulations with different
physical transport under various tide, river discharge, and wind
conditions to evaluate spatial patterns of larval dispersal and
metapopulation connectivity of eastern oysters, Crassostrea
virginica. We also tested the role of biological movement
combined with the different physical transport conditions.
Specifically, we addressed the following questions: (1) How
do different forcing conditions affect larval dispersal; (2) How
does biological movement affect larval dispersal under differ-
ent forcing conditions; (3) Is there larval connectivity between
oyster populations in the west and east sides of Mobile Bay;
and (4) How do physical transport and biological movement
affect the larval connectivity between oyster populations? We
used the model results to evaluate spatially explicit manage-
ment strategies for oyster restoration.

Methods

Biophysical Transport Model

We used a three-dimensional biophysical transport model
that was previously developed for coastal Alabama to
estimate larval dispersal patterns (Kim et al. 2010). This

model employs the hydrodynamic model in the three-
dimensional hydrodynamic-eutrophication model to simu-
late physical transport. The model application gave a good
reproduction of the observed surface elevation, current veloc-
ity, and salinity for both total and subtidal components and was
able to simulate the features observed to be important for phys-
ical transport in the Mobile Bay system (Kim & Park 2012).

We parameterized biological movement of oyster larvae as
a function of swimming and sinking velocity estimated as a
function of larval size by employing linear regressions (Eqs
2 and 3 in Kim et al. 2010). The present model employs
neutrally buoyant net vertical velocity during the early-stage
larval period and net sinking velocity with the rate increasing
as larvae grow during the late-stage larval period (Fig. 2
in Kim et al. 2010). The model results showed significant
correlations with observed larval concentration for an overall
average time scale of 1 year (R = 0.57–0.62) as well as
during spring (R = 0.69–0.71) and fall (R = 0.62–0.82)
(Table 2 in Kim et al. 2010). The correlation decreased during
the summer (R = 0.37–0.39, non-significant).

Forcing Functions

Hydrodynamic conditions show a great variability in response
to tide, river discharge, and wind with their relative impacts
varying spatially and temporally, which complicates efforts to
define a typical circulation pattern of the study area (Kim &
Park 2012). In consequence, it is difficult to assess the effect
of each forcing condition on larval dispersal. In this study,
therefore, idealized forcing functions were used, which were
estimated based on long-term time series data to represent var-
ious forcing conditions ranging from typical to extreme in the
Mobile Bay system. The forcing variables introduced in the
model were tidal amplitude and phase, river discharge, and
wind speed and direction.

Tides are predominantly diurnal in the study area. The har-
monic constants at the NOAA’s Dauphin Island tide station
(Fig. 1) show that K1 and O1 tides are the two most impor-
tant components, accounting for 67% of tidal range. A surface
elevation by K1 and O1 tides shows a tropic–equatorial cycle,
with tidal range varying from 0.04 m during equatorial tides
to 0.56 m during tropic tides. For all scenario simulations, the
surface elevation by K1 and O1 tides was used to specify open
boundary conditions.

Mobile Bay receives 95% of freshwater input from the
Mobile River system (Fig. 1) (Schroeder 1978). Daily river
discharge data were obtained from two U.S. Geological
Survey gauging stations, Claiborne L&D in Alabama River
and Coffeeville L&D in Tombigbee River. We calculated
the monthly statistics of daily river discharge for the oyster
larval recruitment period in May–October between 1976
and 2006. The 25th, 50th, 75th, and 95th percentiles for
this period are 359, 537, 983, and 3,294 m3/s, respectively.
Although daily discharge varies over a wide range between
161 and 8,184 m3/s, daily discharge between 250 and 450 m3/s
occurs most frequently, accounting for 32% of the data. Six
constant discharge conditions of 250, 359, 450, 537, 983, and
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Figure 1. A map of Mobile Bay and eastern Mississippi Sound showing Dauphin Island station (©) for tide and wind observation and existing oyster
reefs (filled area) where oyster larvae were released in model simulations, including Cedar Point Reef complex (CPR), Fish River Reef (FRR), Bon
Secour Reef (BSR), and Shell Bank Reef (SBR). The dashed lines denote boundaries of seven zones, including Mississippi Sound (MS), eastern
Mississippi Sound (EMS), Cedar Point (CP), lower Mobile Bay (LMB), middle Mobile Bay (MMB), upper Mobile Bay (UMB), and Bon Secour Bay
(BSB). The insert maps show the modeling domain with depth contours.

3,294 m3/s were used for scenario simulations to specify the
upriver boundary condition at Mount Vernon (Fig. 1).

The 20-year median wind speed in May–October is 4.3
m/s based on hourly data from 1987 to 2006 at the Dauphin
Island station of the National Data Buoy Center (Fig. 1).
Southerly winds, including southwest, south, and southeast
winds, prevail during May–August, while north and northeast
winds dominate during September–October (Fig. 2). The
southerly winds account for 56% of spring and summer winds,
and the northerly winds for 46% of fall winds. For wind
directions, five 11-day periods were selected to represent
conditions of dominant southwest (19–30 May 2006), south
(10–21 June 2003), southeast (8–19 July 2006), northeast
(4–15 September 2005), and north (11–22 October 2005)
winds. These five periods were selected such that the dominant
wind conditions occurred 45–55% of each period and used
for scenario simulations to specify the surface boundary
condition.

Scenario Simulations

Combinations of forcing functions were used for scenario
simulations to investigate the variability in larval dispersal
according to the representative values of the forcing variables

during the oyster larval recruitment period (Table 1). To facil-
itate comparison between scenario simulations, typical forcing
conditions of the Mobile Bay system were defined as larval
release at slack-before-flood (SBF) during an equatorial tide
with median river discharge (537 m3/s) and wind with median
speed (4.3 m/s) and random direction (T1 in Table 1). When
the effect of one forcing function on larval transport was exam-
ined, the typical conditions were used for the other two forcing
functions. The effect of tide on larval dispersal was examined
by releasing larvae at different tidal phase, that is, SBF or
slack-before-ebb (SBE) during either tropic or equatorial tide,
T1–T4. The effect of river discharge was examined for six dif-
ferent discharge conditions, R1–R6. The effect of wind was
examined for five dominant wind directions, W1–W5.

Larval period of oysters varied from 10 to 18 days in
response to water temperature in the Mobile Bay system
(Kim et al. 2010). We chose the most dominant larval period,
10 days, for all scenarios simulations. Over the 10-day lar-
val period, a total of 14 scenario simulations were conducted
for various combinations of forcing functions (Table 1). To
investigate larval connectivity of oyster populations between
the west and east side of Mobile Bay, each of the above 14
scenario simulations was conducted twice for two potential
spawning habitats including reefs in CP and BSB (Fig. 1). To
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Figure 2. Wind roses showing monthly statistics of hourly data at the Dauphin Island station in 1987–2006 during the oyster larval recruitment period
May–October.

Table 1. Design of scenario simulations.

Wind

Forcing Function Simulation ID Larval Release Time River Dischargea (m3 /s) Speedb (m/s) Direction c

Tide T1
T2
T3
T4

SBF during equatorial tide
SBE during equatorial tide
SBF during tropic tide
SBE during tropic tide

537 4.3 Random

River R1
R2
R3
R4d

R5
R6

SBF during equatorial tide 250
359
450
537
983

3,294

4.3 Random

Wind W1
W2
W3
W4
W5

SBF during equatorial tide 537 4.3 Southwest
South

Southeast
North

Northeast

a Discharges of 359, 537, 983, and 3,294 m3/s are the 25th, 50th, 75th, and 95th percentiles, respectively, in May–October (1976–2006): see the text for 250 and 450 m3/s.
b Median wind speed of 4.3 m/s (1987–2006).
c Dominant wind direction occurring 45–55% of each period: see the text.
d Note that simulation R4 is identical to T1.

investigate the effect of biological movement, another set of
14 scenario simulations with the larvae released from CP were
conducted with biological movement. The model results with
biological movement were compared with those from the cor-
responding 14 scenario simulations by physical transport only.

For analysis of the model results, Mobile Bay and eastern
Mississippi Sound were divided into seven zones: Mississippi

Sound (MS), EMS (Eastern Mississippi Sound), CP, Lower
Mobile Bay (LMB), Middle Mobile Bay (MMB), Upper
Mobile Bay (UMB), and BSB (Fig. 1). Net larval flux was
calculated during the 10-day larval period across the bound-
aries of the seven zones, and then a tidal, 25-hour, average
larval retention was calculated to represent the larvae remained
in each zone. Larval flux among zones and retention within
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Figure 3. Percent larval retention and flux relative to the initial larvae released from CP for different tide conditions, T1–T4 in Table 1. The bars
indicate larval retention in each zone and larval flux across each boundary, with positive values denoting eastward or northward larval flux.

each zone were expressed in percentages relative to an initial
amount of larvae released from the spawning zone.

Results

Larvae Released from CP

When larvae were released from CP, the difference in release
time between SBF and SBE caused little change in larval
retention and flux (Fig. 3); however, variation existed between
tropic and equatorial tides. For larvae released during equato-
rial tides (T1 and T2), 71–81% of larvae were transported
westward away from the spawning zone, and many of them
(54–59%) remained in the southwest part of the study area
including CP and EMS. When released during tropic tides (T3
and T4), more larvae (57–61%) were transported eastward into
LMB and many of them (44–46%) were transported out of the
Bay through Main Pass, resulting in retention of fewer larvae
(33–34%) in the southwest part. Regardless of tidal conditions,

maximum larval retention occurred in EMS and no larvae were
transported into the east side of the Bay (Fig. 3).

Larval flux and retention changed with river discharge
(Fig. 4). For dry condition (R1), 32–25% of larvae remained in
EMS and CP, with 30% flushed out of the Bay through Main
Pass. As river discharge increased, more larvae were trans-
ported westward into EMS and fewer larvae lost through Main
Pass. For the median discharge condition (R4), 49% of larvae
remained in EMS but only 10% in CP. As river discharge
further increased beyond the median, westward larval outflux
rapidly increased, decreasing larval retention. Under flood dis-
charge condition (R6), 75% of larvae were lost through the
western boundary, with only 14% remaining in EMS, 1% in
CP, and none in UMB, MMB, LMB, and BSB. Under all dis-
charge conditions, no larvae were transported to the Bay’s east
side.

Wind condition played an important role in larval transport
and retention (Fig. 5). The southwest wind (W1) transported
80% of larvae into LMB and many (52%) were flushed out of
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Figure 4. Percent larval retention and flux relative to the initial larvae released from CP for different river discharge conditions, R1–R6 in Table 1. The
bars indicate larval retention in each zone and larval flux across each boundary, with positive values denoting eastward or northward larval flux.

the Bay through Main Pass. The south wind (W2), however,
facilitated larval retention in the southwest part of the study
area, remaining 27–44% of larvae. The southeast wind (W3)
pushed most larvae (95%) further westward of CP, resulting in
maximum retention of 57% in EMS. Under the northerly wind
conditions (W4 and W5), 57–81% of larvae were transported
out of the study area, resulting in low larval retention in the
southwest part. As in the case of tide and river discharge,
negligible numbers of larvae were transported into the east
side of Mobile Bay under any wind conditions.

Total outflux/loss of larvae through Main Pass, Petit Bois
Pass, and the western open boundary is compared between
physical transport only versus inclusion of biological move-
ment of larvae when released from CP. The loss of early-stage
larvae showed great variability in response to forcing condi-
tions, losing 2–75% of initial larvae (Fig. 6a). The larval loss
during the late-stage larval period, with or without biological
movement, varied not as much as that during the early-stage
larval period (Fig. 6b). Under different wind conditions, for
example, 2–75% of larvae were flushed out of the Mobile
Bay system during the early stage, while 3–33% were flushed

out during the late-stage larval period. For all forcing condi-
tions, the net sinking late-stage larval behavior decreased the
larval loss by 2–13%, resulting in increased larval retention
(Fig. 6b).

Larvae Released from BSB

Larvae released from BSB showed little change in larval
flux and retention for different tide conditions. Most larvae
(68–86%) were remained in the spawning zone (BSB). Dif-
ferent from larvae released from CP, the tropic and equatorial
tides did not influence much larval retention in the bay.
Increases in river discharge from R1 to R6 enhanced flush-
ing of larvae through Main Pass from 12 to 27%, but most
larvae were still retained near the spawning zone. Under south-
west (W1), south (W2), and north (W4) wind conditions, more
than 80% of larvae remained in the spawning zone. Under the
easterly wind conditions (W3 and W5), 44–63% of larvae
were remained in the spawning zone and 37–57% were trans-
ported westward into LMB, with much of them (24–42%)
flushed out of the Bay through Main Pass. Negligible larvae
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Figure 5. Percent larval retention and flux relative to the initial larvae released from CP for different wind conditions, W1–W5 in Table 1. The bars
indicate larval retention in each zone and larval flux across each boundary, with positive values denoting eastward or northward larval flux.

reached the west side of the Bay regardless of forcing
conditions.

Discussion

In most estuarine systems, more than 85% of oyster reef habitat
has been lost and restoration of this critical habitat has proven
to be a challenge (Beck et al. 2011); however, Mobile Bay
and the eastern Mississippi Sound is one of few bays where
reefs are in good condition and provides a real opportunity to
achieve both goals for conservation and sustainable fisheries.
Oyster reef restoration requires the addition of substrate suit-
able for oyster settlement; however, the addition of substrate
alone is not sufficient to ensure success (Powers et al. 2009).
Site-selection is a key determinant of success, largely because
of spatial heterogeneity in larval recruitment. The majority of
oyster reef creation is performed under the narrow goal of fish-
eries enhancement (Coen & Luckenbach 2000) and focuses on
adding substrate to existing productive areas. Few resources
are devoted to restoration in areas that historically supported
oyster reefs but no longer support densities of oysters high

enough for harvest. Broader goals now motivate many oyster
reef restoration activities (e.g. water quality, fish habitat, shore-
line stabilization) (Coen et al. 2007) and have increased the
areas targeted for oyster reef restoration. Our model provides
a spatially explicit resource to evaluate oyster reef restoration
strategies that include restoration in areas of historic abun-
dance, which no longer supports high densities of oysters, as
well as current areas of high productivity.

In the Mobile Bay system, CP contains the most productive
oyster reefs, accounting for over 90% of the oyster harvest in
Alabama, thus supplying the majority of larvae in the Mobile
Bay system. Our results showed a predominant westward
larval transport from CP. On average 63% of larvae released
in CP were transported to the west, resulting in a maximum
retention in EMS. Only negligible numbers of larvae were
transported into the east side of the Bay and the result is a
gradient in larval supply decreasing from west to east for all
ranges of forcing conditions. Variations in forcing conditions,
therefore, seem to exert minor influences on the west-east
gradient in larval supply in the Mobile Bay system. The
persistent decreasing gradient from west to east in larval
supply could be responsible for the corresponding gradient in
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Figure 6. Total outflux/loss of larvae through Main Pass, Petit Bois Pass,
and the western open boundary for (a) neutrally buoyant early-stage
larvae and (b) net sinking late-stage larvae under different forcing
conditions, comparing physical transport only (empty bar) and inclusion
of biological movement of larvae (filled bar). Note that biological
movement does not affect neutrally buoyant early-stage larvae in (a).

oyster spat settlement and adult oysters that has been observed
over the past 40 and 90 years, respectively (May 1971; Hoese
et al. 1972; Kim et al. 2010). Nonetheless, forcing conditions
highly determined the amount of larvae retained in the west
side of the bay.

Tidal amplitude did influence the transport and retention
of larvae released from CP. The larger tidal excursion during
tropic tides enhanced larval dispersion, with more larvae trans-
ported into LMB and EMS under both releasing-time scenarios
for flood and ebb tides. Much of the larvae reaching LMB were
flushed out of the Bay through Main Pass and considered as
net larval loss for simplification of the model interpretation.
Consequently, fewer larvae were retained in the southwest part
of the study area when they were released during tropic tides.

Seasonal variations in river discharge affected westward
transport of larvae released from CP. Relatively high river
discharge prevailing in spring facilitated westward transport of
larvae into eastern Mississippi Sound. Low discharge common
in summer and fall favored larval retention in the southwest
part of the study area. A flooding event larger than 95th
percentile can occur at any time during the recruitment period
of oyster larvae, and can greatly reduce larval retention,
particularly in CP where the most productive oyster reefs exist.

Wind condition, along with shoreline configuration of the
eastern Mississippi Sound, played an important role in the
retention of larvae released from CP. Southerly winds prevail-
ing in spring and summer pushed larvae toward the northern
shore of EMS and CP, a shallow (<1 m) and well-protected

region, facilitating larval retention. Northerly winds prevailing
in fall pushed larvae into a relatively deeper southern part of
EMS and CP and facilitated larval outflux through the western
open boundary and Petit Bois Pass. In spring, both wind and
river conditions favored larval supply to EMS and the con-
sequent larval concentration was significantly correlated with
spat settlement (R = 0.69) (Table 2 in Kim et al. 2010). These
results suggest that the maximum spring peak in oyster spat
settlement in EMS was likely due to the high larval supply
driven by seasonal river and wind conditions.

Larval dispersal was predominantly westward when larvae
were released from CP independently of the forcing con-
ditions, but outflux/loss of early-stage larvae was sensitive
to forcing conditions. The inclusion of sinking behavior in
later stages of larval development reduced the outflux in
every scenario. Nevertheless, according to our model, phys-
ical forcing showed a greater influence on loss of larvae than
the behavioral component. This result agrees with a previous
larval transport modeling experiment performed in the same
area (Kim et al. 2010).

With regard to the larval supply to BSB, our results showed
no larval interchange with the CP population, but most of
the larvae released in this area were retained close to the
parental habitat independently of the tides, seasonal variation
in river discharge and non-easterly wind conditions. Easterly
winds, however, could effectively transport larvae into LMB
and most of them were flushed out of the Bay through Main
Pass. The modeled residual current and salinity distribution
showed that freshwater discharges favored transport to the
western side of Mobile Bay as they approach the mouth of the
bay, in agreement with Schroeder (1978). This may explain
why larvae released from BSB were much less sensitive to the
variation in river discharge than those from CP.

Variations in environmental and biological conditions may
result in dramatic changes in larval dispersal of oysters within
a small spatial and short time scale (Kennedy 1996). However,
we employed rather simplified biological conditions, with the
assumptions of a single spawning event for each scenario, a
constant linear growth rate and larval period, simple biological
behavior, and no mortality of oyster larvae. Such simplifi-
cations may be responsible for the model results being less
dynamic than the data (Kim et al. 2010). Despite these poten-
tial limitations, we demonstrated that the scenario-driven mod-
eling applications gave a good overall description of larval
dispersal in the Mobile Bay system. The model reproduced
average patterns of both larval concentration (R = 0.57–0.62)
and oyster spat settlement (R = 0.40–0.47) (Table 2 in Kim
et al. 2010).

Our scenario-driven study using a biophysical transport
model can be used to establish spatially explicit restoration
strategies for eastern oysters. The present model results show
that high flushing rate through Main Pass prevented larval
exchange between the west and east side of the Bay resulting
in negligible connectivity between the commercially exploited
and none-exploited oyster populations. These findings indi-
cate that two oyster populations separated by only 30 km are
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isolated from each other, and might also need different restora-
tion strategies. In contrast to the relatively simple restoration
techniques that can be utilized in eastern Mississippi Sound,
low spawning stock biomass and limited connectivity in BSB
makes this environment substantially more challenging and
likely costly to restore oyster reefs. BSB provides a well-
protected environment for retention of locally spawned larvae,
which suggests that increases in local population abundance
may result in increases in local recruitment of the unproductive
oyster population. Thus, planting oysters and creating spawn-
ing sanctuaries may be a good strategy to augment low levels
of natural larval supply to the east side of the Bay. Because
of the high fecundity of oysters, it is also possible that other
factors affecting larval survival, settlement or post-settlement
mortality were determining the size of the adult population.
For example, high mortality caused by summertime anoxic
events and siltation negatively affected oyster survivorship in
BSB (Saoud et al. 2000); however, both factors could be miti-
gated by creating reefs with high vertical relief (Gregalis et al.
2008; Schulte et al. 2009).

Oyster reef restorations near our identified areas of high
oyster recruitment may be relatively simple and require
addition of suitable substrate. The most productive oyster reef
complex (CPR) supplies maximum larvae into the southwest
part of the study area including CP and EMS. Such high
larval supply, however, did not produce successful recruitment
of oysters in EMS because of a lack of suitable settlement
surface (May & Bland 1969, Powers, unpublished data) and
addition of hard substrate could enhance settlement in this area
(Gregalis et al. 2008). Because of relatively high salinity in
the area, however, oysters are more susceptible to oyster drills
and diseases (May & Bland 1969) and an effort to reduce
post-settlement mortality should be considered.

The lack of spatially explicit knowledge of larval disper-
sal and source-sink metapopulation relationships has been
a fundamental obstacle to establish restoration strategies
for exploited marine populations in many estuarine systems
(Cowen & Sponaugle 2009). The present study clearly shows
that a scenario-driven approach using a biophysical transport
model can provide essential information on larval dispersal and
help decision-makers/stakeholders establish spatially explicit
restoration strategies. Although this study was designed specif-
ically for Crassostrea virginica in the Mobile Bay system, the
approach is applicable to many other marine invertebrates and
fish with planktonic larval stages in various estuarine ecosys-
tems. Especially, the findings in this study can be directly
applicable to the other estuarine systems in the northern Gulf
of Mexico, which share many common attributes.

Implications for Practice

• Spatially explicit models of larval transport can guide
restoration plans.

• Strategies that sequentially “step-out” restoration from
areas of current high oyster abundance over time is likely

a cost-effective strategy to restore oyster reefs throughout
an entire estuarine system.

• Biophysical models might help to identify connected and
isolated populations, and also local limiting factors to
develop adequate restoration projects.

• Increasing habitat availability in the predominant direc-
tion of larval dispersal might be an effective strategy.

• In isolated populations, larval supply might be the
limiting factor even when physical transport conditions
enhance larval retention, because of the small size of the
adult population (BSB). Planting oysters and creating
spawning sanctuaries may be a good recovery strategy
for this situation.
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From:
To:
Subject: FW: Slides presented at the Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018
Date: Tuesday, May 15, 2018 10:31:00 AM
Attachments: 11 May 2018 Environmental NGO Focus Meeting.pdf

11 May Focus Group Sign-in Sheet.jpg

Dang it...just realized that you weren't on the e-mail.

-----Original Message-----
From
Sent: Tuesday, May 15, 2018 9:45 AM
To:

Subject: Slides presented at the Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

All: Please review the following notes from our meeting last Friday to make sure that I captured them accurately
before I send to the NGO's.

All,
Attached are the slides presented at the focus group meeting and the sign-in sheet. The key discussion
topics/concerns were as follows:

1.) asked that the study address the environmental impacts during stressed conditions. For example,
what are the environmental impacts of widening and deepening the channel during conditions such as the 2007
drought. 

2. stated that all oyster reefs have not been identified.  Mobile District will contact the following
individuals to ensure that all oyster reef locations are captured:
a.
b.
c.
d.
e.

3. requested to see the results of the in-Bay Sediment Transport analysis. This will be presented in
the Draft Report.

4.) expressed the Peninsula group's concerns in regards to the impacts of ship wake.

(b)(6)

(b)(6)

(b)(6)( )( )

(b)(6)( )( )( )( )

(b)(6)

) (b)(6)( )( )

(b)(6)( )( )

(b)(6)

(b)(6)( )( )

) e(b)(6)( )( )

(b)(6)( )( )

dd t(b)(6)( )( )



stated that ship wake is also a major concern of Baykeeper.  In addition to the cumulative impacts,
the group requested that Mobile District provide the impact per vessel. The group also requested that we show the
impact of the existing wake (baseline condition) against the design vessel.

5.) Mobile District continues to look for ways to beneficially use the new work dredge material
mentioned that they may have additional options.

-----Original Message-----
From
Sent: Friday, May 11, 2018 7:34 AM
To:

Cc:

Subject: RE: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

Just a quick reminder for the Mobile Harbor GRR environmental focus group meeting this afternoon at 1:00 at the
Mobile District.  Looking forward to seeing everybody.

(b)(6)

(b)(6)( )( )
m(b)(6)

(b)(6)

m
g g

m (b)(6)
y y

(b)(6)

(b)(6)

(b)(6)

(b)(6)

(b)(6)



-----Original Message-----
From
Sent: Tuesday, April 17, 2018 1:19 PM
To: 

Cc: 

Subject: Reconvening of Mobile Harbor GRR Environmental Focus Group Meeting - 11 May 2018

The U.S. Army Corps of Engineers (USACE), Mobile District is reconvening an environmental focus group meeting
and requesting your participation for the Mobile Harbor General Reevaluation Report regarding the potential
deepening and widening of the Mobile Harbor navigation channel.  The meeting will be held at the Mobile District
Office, 109 St. Joseph Street, Mobile, Alabama 36602, on Friday, 11th at 1:00 PM central.  The meeting will focus
on and provide the opportunity for those involved in environmental activities associated with Mobile Bay and its
connected watersheds to hear about updated environmental evaluations that have been conducted as part of the study
and to provide your comments and concerns related to potential impacts of the project. Members of the project team
will be on hand to discuss and answer questions related to the proposed project.  This meeting provides the
opportunity for organizations such as yours to share comments and concerns that will be considered in the
preparation of the Supplemental Environmental Impact Statement.  Due to a limited capacity of the meeting room,
we are asking that only one representative from your organization be in attendance.  Please respond to let us know if
your organization will be represented.   For more information, on the proposed Mobile Harbor Federal Navigation
Channel project, visit http://www.sam.usace.army.mil/.

Thank you and looking forward to meeting with you.

(b)(6)

(b)(6)(b)(6)To: (b)(6)

(b)(6)

(b)(6)( )( )

(b)(6)

(b)(6)
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From:
To:
Cc:
Subject: FW: Utilities and infrstructure
Date: Tuesday, May 15, 2018 3:56:00 PM
Attachments: Utilities and infrastructure_Draft.docx

I believe that s updating the table on the pipeline crossings. Let me coordinate with him.

-----Original Message-----
From
Sent: Tuesday, May 15, 2018 3:42 PM
To:

Subject: [Non-DoD Source] Utilities and infrstructure

Please see attached there are a couple of notes for you in this one
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Pages 2 through 7 redacted for the following reasons:
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
(b)(5)



From:
To:
Subject: FW: DCNR Offshore Infrastructure Map
Date: Wednesday, May 16, 2018 1:19:00 PM

Are you able to get this website to work? I am not.

From
Sent: Wednesday, May 16, 2018 10:55 AM
To:
Subject: [Non-DoD Source] FW: DCNR Offshore Infrastructure Map

Please see if the attached link gets you what is needed.

From
Sent: Wednesday, May 16, 2018 9:38 AM
To
Subject: RE: DCNR Offshore Infrastructure Map

See if this works..

Blockedhttps://ogb.state.al.us/apps/offshore/ <Blockedhttps://urldefense.proofpoint.com/v2/url?u=https-
3A__ogb.state.al.us_apps_offshore_&d=DwMGaQ&c=8K0mnSt5E4j4U_dMGxZxbA&r=TSWb2qfoz7JAcYMAfwhNGfsoPpBfxA2rWoDQyjWqwos&m=vAa7ygD44BwuM5jNFGQxuH1ZwG-
IzsBK8nalkiwyDss&s=MsEB96ZGsECu2rsDIqKtGnJkGtX8NMf5LGftrwAkHcY&e=>

From
Sent: Thursday, September 14, 2017 1:05 PM
To:
Subject: RE: DCNR Offshore Infrastructure Map

I was able to get it to half work.. Some of the tools appear to be incompatible with our ArcGIS Server now. I was mentioning to Jeremiah Kolb that I was going to try to make a new application
with updated web technologies. Would that be ok?

From
Sent: Thursday, September 14, 2017 1:03 PM
To
Subject: Re: DCNR Offshore Infrastructure Map
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We're you able to make any progress with the map?

Sent from my iPhone

On Aug 30, 2017, at 2:13 PM, > > wrote:

      

        

        Thanks. That would be great. It’s not a priority for us, but I think the COE would find it very useful for their project. Just let me know what you find out.

        

      

        From
        Sent: Wednesday, August 30, 2017 1:48 PM
        To:
        Subject: RE: DCNR Offshore Infrastructure Map

        

     

        

        I’m pretty certain that most of the functionality of the tools in the map won’t work like expected anymore.  The map we were hosting was used as a demo to show DCNR folks after the
CIAP project had been completed. I passed all the code and data back to DCNR as a deliverable with the belief that DCNR would maintain it and host it themselves.  I left the demo up figuring
DCNR would eventually put it on their site.  I don’t think that ever happened. We just released a new website and the offshore app was left behind on the old one.

        

        Afte mail asking where it was, I copied it over to the new site but I haven’t had time to fix anything on it. Let me see if I can fix it real quick and if I can, I’ll demo it for you. I’ll
keep you posted. I’m hoping I can get it working by the end of today.

      

        

        From:
        Sent: Wednesday, August 30, 2017 11:41 AM
        To:
        Subject: DCNR Offshore Infrastructure Map

        

      

        

        The COE is doing project planning regarding increasing the size of the Mobile Harbor Federal Navigation Channel and wanted to cross-check their information against what we have
regarding the location of submerged pipelines currently crossing the channel. My boss told me about the on-line map and got me the  link to it. I am reluctant to pass this link on to
the COE until I am confident it will work for them. I have tried to use it and have not been successful and getting the information that I think they want. If you have time to run me through the use
of the map, I would really appreciate it. I can do this at your convenience. Thanks.
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From:
To:
Subject: Mobile Harbor O&M Navigation Funding Needs
Date: Wednesday, May 16, 2018 7:54:00 AM

I was thinking something like this....

In response to the question on whether additional O&M Funds are required to ensure that the Mobile Harbor
Navigation Channel will be maintained to its full dimensions prior to construction of the channel modifications, It is
assumed that the first phase of construction will be awarded in Accordingly, the following O&M
dredging needs apply:

The River Channel is dredged annually and the Upper Bay Channel is continuously dredged

The Lower Bay Channel is dredged as required

The bar channel is dredged about 3 years.

Please let me know if you have any additional questions.
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From:
To:
Subject: RE: Mobile Harbor Draft Econ Appendix
Date: Wednesday, May 16, 2018 2:43:00 PM

Thank you, You really are awesome!!!

-----Original Message-----
From:
Sent: Wednesday, May 16, 2018 2:38 PM
To:
Cc:

Subject: Mobile Harbor Draft Econ Appendix

I have placed (and attached) the DRAFT Mobile Harbor Economic Appendix on the N drive (Mobile
Harbor Appendices Economics) for inclusion into the main report.  As discussed, the cost tables are blank as I
will receive updated cost early next week as well as complete the updated widening benefits.
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From:
To:
Cc:
Subject: RE: Mobile Harbor Federal Nav Channel - Pipeline Crossings
Date: Wednesday, May 16, 2018 8:35:00 AM

Can you find out if the map is up and running to show the Mobile Harbor Navigation Channel pipeline crossings?

-----Original Message-----
From:
Sent: Monday, September 18, 2017 10:29 AM
To:

Subject: [EXTERNAL] RE: Mobile Harbor Federal Nav Channel - Pipeline Crossings

I had contact wit f the OGB on Thursday. He worked on the original on-line map. He has tried to
tweak the original application but some of the map's interactive tools aren't compatible with the newer version of
their ARCGis Server. He is going to try and modernize the map, but I don't have a firm timetable on that work. Did
you have any success contacting the PSC Pipeline Safety Group?

-----Original Message-----
From:
Sent: Sunday, September 17, 2017 10:13 AM
To:
Cc:
Subject: RE: Mobile Harbor Federal Nav Channel - Pipeline Crossings

any news since your 31 August email?
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From:
To:
Subject: RE: Mobile Harbor GRR existing and TSP maps
Date: Wednesday, May 16, 2018 7:59:00 AM

Good morning
These are the maintenance sites known as Open Water Disposal, or, colloquially as "thin layer disposal." No new
work material from our project will be placed in these sites. They have already been approved and are currently used
for maintenance dredging of the channel.

-----Original Message-----
From:
Sent: Tuesday, May 15, 2018 5:54 PM
To:
Subject: RE: Mobile Harbor GRR existing and TSP maps

Hey
 I have a question about the "Mob_Exist_May_2018_Plate2B.pdf". There are dredged material placement areas
listed on both sides of the channel numbering from 1-29 (E and W). I don't see them falling into the category of any
of the four proposed placement areas. Those placement areas consist of a large number of acres - are these still
supposed to be in the TSP?

Thanks,

-----Original Message-----
From:
Sent: Tuesday, May 15, 2018 3:33 PM
To:

Subject: Mobile Harbor GRR existing and TSP maps

All: Existing maps are attached for the existing channel and TSP. Please use these as the project maps in your
portion of the report.
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-----Original Message-----
From
Sent: Tuesday, May 15, 2018 3:16 PM
To:

Subject: FW: Mobile harbor existing and tsp maps

Mobile Harbor maps are attached for the existing channel and TSP.

-----Original Message-----
From
Sent: Tuesday, May 15, 2018 2:46 PM
To:
Subject: Mobile harbor existing and tsp maps
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From:
To:
Subject: FW: Naming Conventions for the Report/Appendices - Mobile Harbor GRR
Date: Thursday, May 17, 2018 3:00:00 PM
Attachments: Naming Convention for Mobile Harbor GRR.docx

-----Original Message-----
From:
Sent: Thursday, April 12, 2018 5:02 PM
To:

Cc:

Subject: RE: Naming Conventions for the Report/Appendices - Mobile Harbor GRR

Team,

A list of the naming conventions of the placement areas, channel features, and modifications is attached for your use
in preparation of the report.

-----Original Message-----
From:
Sent: Thursday, April 12, 2018 3:07 PM
To:

(b)(6)
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Cc:

Subject: RE: Naming Conventions for the Report/Appendices - Mobile Harbor GRR

All,
Per yesterday's discussion, please update the Mobile Harbor GRR names in the report as follows: 
REVISE "Sand Island Beneficial Use Area Extension" to "Sand Island Beneficial Use Area Northwest Extension"
and,
"Widener" to "Widener for passing"

-----Original Message-----
From
Sent: Thursday, March 01, 2018 10:21 AM
To

Cc:

(b)(6)
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Subject: Naming Conventions for the Report/Appendices - Mobile Harbor GRR

All,
For consistency, please use the following names for the harbor segments and placement sites within the Mobile
Harbor Report:
Choctaw Pass Turning Basin
Bay Channel
Bar Channel
Relic Shell Mined Area
Sand Island Beneficial Use Area (SIBUA)
Sand Island Beneficial Use Area Extension
Ocean Dredge Material Disposal Site (ODMDS)

-----Original Appointment-----
From
Sent: Wednesday, February 01, 2017 12:39 PM
To

Cc:

Subject: Mobile Harbor GRR Bi-weekly Meeting
When: Wednesday, February 28, 2018 2:00 PM-3:00 PM (UTC-06:00) Central Time (US & Canada).
Where: MsCIP Conference Room

For those not in the district office, call-in Information is as follows:

USA Toll-Free
Access Code
Security Code

(b)(6)

(b)(6)

(b)(6)( )( )

(b)(6)( )( )

(b)(6)

(b)(6)( )( )( )( )( )( )

(b)(6)



All: The Mobile Harbor GRR bi-weekly meeting has been moved to Wednesdays at 2pm, beginning February 01,
2017.  Please update your calendar accordingly. The purpose of the meeting remains to provide a brief update on the
project, ensure all work is being performed, and ensure that the schedule is met.
Thanks,

(b)(6)



NAMING CONVENTION FOR MOBILE HARBOR GRR  

Placement Areas: 

 Ocean Dredged Material Disposal Site (ODMDS) 
 Relic Shell Mined Area 
 Sand Island Beneficial Use Area (SIBUA) 
 Sand Island Beneficial Use Area Northwest Extension 

Channel Features: 

 Bar Channel 
 Bay Channel 
 Choctaw Pass Turning Basin 
 River Channel 

Channel Modifications 

 Bend Easing 
 Deepening 
 Widener for Passing 

 



From:
To:
Subject: NW SIBUA Extension.pptx
Date: Friday, May 18, 2018 1:45:00 PM
Attachments: NW SIBUA Extension.pptx

See second slide. Oh, I need the estimated bar channel dredging cost as well.
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From:
To:
Cc:
Subject: FW: TSP Briefing Discussion Information
Date: Friday, May 18, 2018 8:20:00 AM

Forwarded below is an update that rovided in March on the status of the Mobile Harbor Disposal Sites.

-----Original Message-----
From
Sent: Tuesday, March 27, 2018 3:42 PM
To
Subject: TSP Briefing Discussion Information

Aquatic Resources Model Review
The ERDC team has been coordinating with from ECO-PCSX and moving forward with the model
review for the ecological impact assessment models/approach.  The PCX has been provided funding for
development and approval of a model review plan and further coordination with ERDC.  The PCX is already in
discussions with the ERDC team to outline the documentation requirements and review process to identify the
appropriate and available reviewers at ERDC for the ELEMRS (Environmental Laboratory Electronic Manuscript
Review System) review. 

Status of Disposal Sites
ODMDS - The majority of dredged material from the proposed channel modifications, an estimated 27MCY, will be
placed in the ODMDS. The existing Mobile ODMDS is 4.75 square nautical miles (nmi2). The Mobile District is
pursuing a modification to expand the ODMDS to 24 nmi2 to meet the future needs of O&M and new work
material. Coordination with EPA on the expansion is in progress pending a USACE determination on cultural
resource survey requirements.  Once EPA receives the EA from the Corps, the process is expected to be complete in
about 10 months.  EPA has indicated that the cultural resources decision will not hold up their process. Once the
expansion is finalized, Section 106 consultation will be conducted and a modification of the WQC will be pursued
to include the updated ODMDS.

Relic Shell Mining Area - The proposed placement within this site is the result of beneficial use discussions with the
cooperating agencies where it was suggested that Mobile District conduct open bay thin-layer placement in areas of
historic relic shell mining operations. It has been calculated that there is capacity for approximately 5.5 MCY.
Existing depths within these sites generally range from 10 to 14 feet. Although volume estimates are based on an
average thickness of approximately 1.5 feet, it is anticipated that placement would be accomplished with a
maximum thickness of approximately 3 feet due to the characteristics of the new work material. Placement of
dredged material into portions of this area would not only potentially help to increase the ecologically productivity
of the bay bottom areas, but in general, would also keep the sediment within the sediment transport system. This
disposal area has been coordinated with the cooperating agencies during the agency scoping process.

SIBUA - As part of this study, bathymetric change analysis and coastal sediment transport modeling indicated that
material moving out of the SIBUA moves at a slower rate than what is needed to ensure adequate disposal capacity

(b)(6)

F(b)(6) ( )( )( )( )
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y
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for the anticipated increase of maintenance material within the bar channel.  It will be necessary for the Mobile
District to pursue modifications to extend the site beyond the existing boundaries of SIBUA that meet the
requirements of the legal settlement and provide sufficient movement of material and capacity for new work and
maintenance material. Currently, an analysis is being conducted to determine the location and size of the expanded
footprint to ensure future capacity in the site. It is anticipated that the expansion of the SIBUA will extend its
boundaries to include areas within the Sand Island-Pelican Island complex. When the expansion dimensions have
been determined, the necessary coordination actions will be conducted to modify the WQC. Is should be understood
that the proposed expansion is being conducted under O&M and not as part of this study.  Any suitable bar channel
new work material dredged in sufficient quantity to warrant placement within the SIBUA will be accomplished
accordingly. Based on existing geotechnical information, it is anticipated that the new work material does not
contain enough suitable sandy material to warrant placement within SIBUA.

I will forward the status of the noise, air, EJ, and cumulative impacts sections when I receive it fromm ( )( )(b)(6)( )( )



From:
To:

Subject: FW: IEPR Charge - Mobile Harbor GRR
Date: Monday, May 21, 2018 8:15:00 AM
Importance: High

All: Please confirm your page counts for the report below by noon today.

Just go with what you have if we don’t receive updates by noon.

From:
Sent: Monday, May 21, 2018 8:01 AM
To:
Cc:

Subject: RE: IEPR Charge - Mobile Harbor GRR
Importance: High

View in html. Thanks for sending the charge back. I'm on my last step to confirm the IGE but need your final
blessing on the report page counts. The size of the report is a major driver for the IGE so the better data we have on
this table the more time we'll save not having to go back and forth with the OEO on their proposals. Please either
confirm the table below is accurate or provide new page count updates. I'm hoping to get all the docs out the door
today so your prompt response is appreciated.

(b)(6)
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Report Title for IEPR Panel Review

Anticipated Date of Report/Data

Approximate Number of Pages

Draft Integrated GRR and SEIS

June 2018

200

Appendix A: Engineering

June 2018

75

Appendix A, Attachment 1: ERDC Modeling Report

June 2018

100

Appendix A, Attachment 2: USGS Modeling Report

June 2018

30

Appendix A, Attachment 3: Ship Simulation Report

June 2018

90

Appendix A, Attachment 4: Wave Energy Assessment

June 2018

90

Appendix A, Attachment 5: Data Collection Report

June 2018

30

Appendix A, Attachment 6: Boring Logs

June 2018

300

Appendix B: Economics



June 2018

50

Appendix C: Environmental

June 2018

80

Appendix C: Real Estate

June 2018

60

Public Comments [1] [2]

June 2018

50

Risk Register [1]

June 2018

20

Total

1,175 [3]

Thanks!

-----Original Message-----
From
Sent: Friday, May 18, 2018 2:59 PM
To: 
Cc: 

Subject: IEPR Charge - Mobile Harbor GRR

(b)(6)

(b)(6)( )( )
(b)(6)( )( )
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(b)(6)( )( )
Irrelevant discussion of funding removed.



From:
To:
Subject: NW SIBUA Extension.pptx
Date: Monday, May 21, 2018 9:27:00 AM
Attachments: NW SIBUA Extension.pptx

(b)(6)
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From:
To:
Subject: Paragraph 4.2 Detailed Cost Estimates and Benefits
Date: Monday, May 21, 2018 5:29:00 PM

I've pulled in the Charleston Write-up into our main report in paragraph 4.2 Detailed Cost Estimates and Benefits.
It's on the PD Shared Drive and the file name is "Mobile Harbor Main Report 05-21-2018.docx."  This may be
useful to you. If not, you can just delete it.

I wonder why para. 4.2.8 With-Project Sea Level Change and para. 4.29 Storm Surge and Coastal Erosion are under
para. 4.2 Detailed Cost Estimates and Benefits???

See you tomorrow.

(b)(6)
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From:
To:
Subject: RE: Beneficial Use Discussion
Date: Monday, May 21, 2018 2:21:00 PM

Understood and will correct on the first comment.

I'll work on language to address the second comment.

-----Original Message-----
From:
Sent: Monday, May 21, 2018 1:45 PM
To:
Subject: RE: Beneficial Use Discussion

A couple of comments:

Last sentence, first paragraph: " ER 1105-2-100 at E-69 states . . . ."  I assume that page or paragraph reference (E-
69) is to Appendix E of the ER.  If so, it should specify the appendix and not just E-69.

Second paragraph

Attorney-Client Privileged Information or Work Product Not Releasable Under FOIA or Discovery Please Do Not
Forward or Copy this Message

-----Original Message-----
From:
Sent: Monday, May 21, 2018 1:30 PM
To:
Subject: Beneficial Use Discussion

Does the language below look okay for the beneficial use paragraph in the Mobile Harbor GRR Report?

4.1.1.6.        Beneficial Use of Dredged Material
The Federal Government has placed considerable emphasis on using dredged material in a beneficial manner. 
Statutes such as the Water Resources Development Acts of 1992, 1996, 2000, and 2007 demonstrate that beneficial

(b)(6)
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y y
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use has been a Congressional priority.  The USACE has emphasized the use of dredged material for beneficial use
through such regulations as 33 CFR Part 335, ER 1105-2-100, and ER 1130-2-520 and by Policy Guidance Letter
No. 56.  ER 1105-2-100 at E-69 states that “all dredged material management studies include an assessment of
potential beneficial uses for environmental purposes including fish and wildlife habitat creation, ecosystem
restoration and enhancement and/or hurricane and storm damage reduction”. 

(b)(5)



From:
To:
Subject: FW: Mobile harbor existing and tsp maps
Date: Tuesday, May 22, 2018 4:09:00 PM
Attachments: Mob_May_2018.pdf

Mob_Exist_May_2018.pdf

Both...

-----Original Message-----
From:
Sent: Tuesday, May 15, 2018 3:16 PM
To:

Subject: FW: Mobile harbor existing and tsp maps

Mobile Harbor maps are attached for the existing channel and TSP.

-----Original Message-----
From:
Sent: Tuesday, May 15, 2018 2:46 PM
To:
Subject: Mobile harbor existing and tsp maps

(b)(6)
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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From:
To:
Cc:
Subject: FW: Proposed SIBUA West Expansion Limits (UNCLASSIFIED)
Date: Tuesday, May 22, 2018 9:03:00 AM
Attachments: SIBUA West Extension May2018.pdf

SIBUA_West_Extension_May2018.lpk
SIBUA_West_Extension_May2018.kmz

FYI

-----Original Message-----
From:
Sent: Tuesday, May 22, 2018 8:03 AM
To:

Cc:

Subject: Proposed SIBUA West Expansion Limits (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Sorry for the delay.  Please find enclosed boundaries for the SIBUA wests expansion.  If you have any questions,
comments or concerns please let me know as soon as possible. If everyone is good with the limits I will wrap up the
capacity write-up.  Also if I left anyone off the email that needs to be included please forward this email on for me
as I have not fully regained my focus and likely forgot someone important. 

Sincerely,

(b)(6)

(b)(6)

(b)(6)( )( )
y y

(b)(6)

(b)(6)

(b)(6)
(b)(6)

(b)(6)



CLASSIFICATION: UNCLASSIFIED

(b)(6)



< -9 

Mobile Harbor Federal Navigation Project
Project FeaturesElevation (Feet) MLLW

< -75.0

-75.0 - -65.0

-65.0 - -55.0

-55.0 - -45.0

-45.0 - -35.0

-35.0 - -25.0

-25.0 - -15.0

-15.0 - -12.0

-12.0 - -10.0

-10.0 - -8.0

-8.0 - -6.0

-6.0 - -4.0

-4.0 - -2.0

-2.0 - 0.0

SIBUA 

Lighthouse

M
obile Harbor Bar C

hannel

West Extension

Accretion (Greens)

1987/88 to 2014/15
Depth Change (ft)

SIBUA

Erosion 
(Yellow to Reds)

Mobile Bar Channel

SouthExtension

/
0 1 20.5

Miles

1. Elevations were extracted 
from the DEM for Mobile Bay
assembled by NOAA in 2011,
updated with NOAA 2014 and
USGS 2015 data.



From:
To:
Cc:
Subject: FW: Pipeline Maps
Date: Tuesday, May 22, 2018 10:22:00 AM
Attachments: MBO Area map 5280.pdf

2011-12-16 Pipeline Corrosion Map.pdf

-----Original Message-----
From:
Sent: Wednesday, May 31, 2017 9:17 AM
To:

Cc:

Subject: [Non-DoD Source] Pipeline Maps

I have attached the two maps in which we were using in yesterday’s meeting. I agree with  that the meeting
was very productive with most questions being answered. Some follow ups still to come.

Regards,

(b)(6)

(b)(6)( )( )

(b)(6)( )( )( )( )( )( )
(b)(6)

(b)(6)

(b)(6)

(b)(6)( )( )

(b)(6)

(b)
(6)





From:
To:
Cc:
Subject: RE: Mobile Harbor GRR, Updated Plan and Schedule
Date: Tuesday, May 22, 2018 9:45:00 AM

In section 4 of the main report, it is currently called the Recommended Plan. Should it be called that for the DRAFT
or the Tentatively Selected Plan?

-----Original Message-----
From:
Sent: Wednesday, May 02, 2018 9:03 AM
To:

Cc:

Subject: RE: Mobile Harbor GRR, Updated Plan and Schedule

Once the economics are updated and we coordinate again with the Vertical Team, I would think that what we put in
the draft will continue to be referred to as the Tentatively Selected Plan or TSP.  

(b)(6)

(b)(6)( )( )

(b)(6)

(b)(6)

(b)(6)( )( )

(b)(6)

(b)(6)

(b)(6)

(b)(6)

(b)(6)



-----Original Message-----
From
Sent: Wednesday, May 02, 2018 8:19 AM
To: 

Cc:

Subject: Mobile Harbor GRR, Updated Plan and Schedule

All,
Over the next few weeks, we will be updating the economics for the Mobile Harbor GRR. We feel that there is an
opportunity to achieve a justifiable deepening and widening to 50 feet. As such, for your report documentation,
please assume the selected plan consists of the following:
Deepening: 50' (52' on the bar)
Widening: 500' widener, 3 miles long
Bend Easing
Turning Basin Modification

The schedule will be revised as follows:
DQC Review: May 24-Jun 06
Release of Draft Report (ATR, IEPR): Jun 19, 2018

Please let me know if you have any questions.

(b)(6)

(b)(6)( )( )

(b)(6)

(b)(6)( )( )( )( )( )( )
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From:
To:
Subject: Mobile Harbor Project History
Date: Wednesday, May 23, 2018 11:03:00 AM

Sorry, was supposed to send this two days ago...

Project History. When originally authorized, the sponsor did not have funds available to construct the entire
authorized project; however, portions of the project have been constructed as funds became available to pay the
required cost share. Phase I construction to 45-feet depth was completed in FY 94.  The 1300 foot extension was a
separable element new start with the PPA signed in FY98 and construction completed in FY00. The 1200-foot and
2100-foot extensions were also separable element new starts with the PPA signed in FY04 and work completed in
FY08.  The Turning Basin was also a separable element new start with the PPA signed in FY09 and construction
completed in Aug 10.  The design agreement for the Mobile Harbor Channel Widening Limited Reevaluation
Report (LRR) was executed on 14 Aug 12. Subsequently, the Corps initiated an LRR for 4.2 miles of widening at
the constructed depth of 45-feet in the Mobile Bay Channel with proposed upland dredge disposal at Gaillard
Island. 

(b)(6)

(b)(6)



From:
To:
Cc:
Subject: RE: Draft SIBUA and Mobile Harbor GRR SOW and IGE
Date: Wednesday, May 23, 2018 11:10:00 AM

I have not said that SIBUA extension is not reasonable for this fall. Based on the preliminary dates that I
have seen BECAUSE of the cultural timelines it appears to not be reasonable but that really depends on the finalized
dates that provide.

-----Original Message-----
From
Sent: Wednesday, May 23, 2018 10:52 AM
To:

Cc:

Subject: RE: Draft SIBUA and Mobile Harbor GRR SOW and IGE

Hey all,
 After getting dug in to the GRR project, a need was previously identified to survey portions of the ODMDS. I
haven't found any maps yet of those specific areas, but additional survey was conveyed to me b uring the
handoff and in discussions wit We should probably add those areas to this contract.

Also, and this was something discussed when the SIBUA extension project came in hot,
During that brainstorming session, adding

a Phase II survey option was discussed.

I'll be reviewing the attached documents, but I wanted to get these two big things out to folks asap.

Thanks,

-----Original Message-----
From
Sent: Tuesday, May 22, 2018 1:34 PM
To:
Cc: 

(b)(6)

I(b)(6)

(b)(6)

p( )( )( )( )

g g
(b)(6)

: (b)(6)
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(b)(6)
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, (b)(5)
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,
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(b)(5)( )( )
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Subject: Draft SIBUA and Mobile Harbor GRR SOW and IGE

Attached is the SIBUA and Mobile Harbor GRR Marine Survey SOW and IGE for your review and comment. 
Please review to ensure I have the correct costs in the IGE and edits in the SOW.  This is my first attempt at a
Marine Survey.  I used old work products as a go by.  

The MHGRR area is 62.5 acres with an estimate of 2 days to survey.  The SIBUA is 3,305 acres with an estimate of
20 days to survey.   I should have your labor number later today or by tomorrow.  Thanks

(b)(6)

o( )( )( )( )

(b)(6)



From:
To:
Subject: RE: Link to PD Drive
Date: Thursday, May 24, 2018 9:59:00 AM

Thank you for this and the help earlier!

-----Original Message-----
From:
Sent: Thursday, May 24, 2018 8:03 AM
To: 
Cc: 
Subject: RE: Link to PD Drive

Direct link to report folder-

-----Original Message-----
From:
Sent: Thursday, May 24, 2018 7:58 AM
To:
Cc:
Subject: Link to PD Drive

,
Can you send the link that sent you to Planning's shared drive?
(b)(6)( )( )

d t(b)(6)( )( )

(b)(6)

(b)(6)

(b)(6)( )( )
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From:
To:

Subject: RE: DQC Review - Mobile Harbor GRR
Date: Friday, May 25, 2018 8:12:00 AM
Attachments: Mobile Harbor GRR DQC Kick-off Meeting Slides 25 May 2018.pptx

All,
For those not in the district, attached are the slides that we’ll quickly run through this morning to introduce everyone
to the project.

-----Original Appointment-----
From: 
Sent: Thursday, May 03, 2018 10:41 AM
To:

Subject: DQC Review - Mobile Harbor GRR
When: Friday, May 25, 2018 9:00 AM-10:00 AM (UTC-06:00) Central Time (US & Canada).
Where: Main 3rd floor PM Conference Room (in hall across from restrooms)

For those not in the district office, call-in Information is as follows:

USA Toll-Free: 
Access Code: 
Security Code:

All: You have been selected as part of the DQC Review Team for the Mobile Harbor General Reevaluation Report. 
Please make plans to attend a DQC kick-off discussion on Friday, 25 May at 0900hrs in the main PM-Conference
Room. The Report will be provided electronically to you that morning.  Your labor numbers for this effort are as
follows:

(b) (6)
(b) (6)

(b) (6)

(b) (6)

(b) (6)
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From:
To:

Subject: RE: Mobile Harbor Appendices
Date: Friday, May 25, 2018 8:02:00 AM

All: Just a reminder on the proposed lettering system for the appendices.  See e-mail from Joe below.

    

-----Original Message-----
From: 
Sent: Wednesday, May 02, 2018 9:30 AM
To: 
Cc:

Subject: Mobile Harbor Appendices

,

Looks like these are the Appendices we will have (and my proposed lettering system).  I think you may have already
gotten a page count?  For the Main Report assume 200 pages.

A            Engineering
B            Economics
C            Environmental
D            Real Estate

(b) (6)
(b) (6)

(b) (6)

(b) (6)

(b) (6)
(b) (6)

(b)
(6)

(b) (6)
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From:
To:
Subject: RE: DQC Review - Mobile Harbor GRR
Date: Tuesday, May 29, 2018 8:09:00 AM
Attachments: Mobile Harbor GRR - Review Plan 03 February 2016.docx

Attached.

-----Original Message-----
From:
Sent: Tuesday, May 29, 2018 8:03 AM
To:
Subject: RE: DQC Review - Mobile Harbor GRR

,

Can I get a copy of the Review Plan?  One of my roles as DQC Lead is making sure the RP is still correct and has
appropriate time and budget identified. 

-----Original Message-----
From:
Sent: Tuesday, May 29, 2018 7:08 AM
To:

(b)(6)

(b)(6)

(b)(6)( )( )
y yy, y ,

(b)(6)

,(b)(6)

(b)(6)

(b)(6)( )( )

( )( )(b)(6)( )( )

(b)(6)
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1. PURPOSE AND REQUIREMENTS 
 
a. Purpose.  This Review Plan defines the scope and level of peer review for the Mobile Harbor, AL 

General Reevaluation Report (GRR).  This Review Plan is being developed as part of the Project 
Management Plan (PMP) for the Mobile Harbor GRR, dated March 2015. 

 
b. References 
 

(1) Engineering Circular (EC) 1165-2-214, Water Resources Policies and Authorities, Civil Works 
Review, 15 Dec 2012 

(2) EC 1105-2-412, Assuring Quality of Planning Models, 31 Mar 2011 
(3) Engineering Regulation (ER) 1110-1-12, Quality Management, 30 Sep 2006 
(4) ER 1105-2-100, Planning Guidance Notebook, Appendix H, Policy Compliance Review and 

Approval of Decision Documents, Amendment #1, 20 Nov 2007 
(5) Review of Civil Works Projects, Planning SMART Guide, 31 May 2012  
(6) ECB 2007-6 “Model Certification Issues for Engineering Software in Planning Studies” dated 

10 April 2007 
(7) EM 1110-2-1613, Hydraulic Design of Deep Draft Navigation Projects, 31 May 2006. 

 
c. Requirements.  This review plan was developed in accordance with EC 1165-2-214, which 

establishes an accountable, comprehensive, life-cycle review strategy for Civil Works products by 
providing a seamless process for review of all Civil Works projects from initial planning through 
design, construction, and operation, maintenance, repair, replacement and rehabilitation 
(OMRR&R).  The EC outlines four general levels of review: District Quality Control/Quality Assurance 
(DQC), Agency Technical Review (ATR), Independent External Peer Review (IEPR), and Policy and 
Legal Compliance Review.   The decision documents shall also be reviewed by the Civil Works Cost 
Engineering and Mandatory Center of Expertise (Cost MCX) to obtain cost certification per EC 1165-
2-214. All planning and engineering models used are approved/certified in accordance with EC 1105-
2-412. 
 

d. Types of Review 
(1) District Quality Control/Quality Assurance (DQC).  All work products and reports, 

evaluations, and assessments shall undergo necessary and appropriate District Quality 
Control/Quality Assurance (DQC).  DQC is an internal review process of basic science and 
engineering work products focused on fulfilling the project quality requirements defined in 
the Project Management Plan (PMP).  Mobile District shall manage DQC and the 
documentation of DQC activities. 

 
(2) Agency Technical Review (ATR).  ATR is mandatory for all decision and implementation 

documents.  The objective of ATR is to ensure consistency with established criteria, 
guidance, procedures, and policy.  The ATR will assess whether the analyses presented in 
the GRR are technically correct and comply with published US Army Corps of Engineers 
(USACE) guidance, and that the document explains the analyses and results in a reasonably 
clear manner for the public and decision makers.  ATR is managed within USACE by a 
designated Review Management Organization (RMO) and conducted by a qualified team 
from outside the Mobile District that is not involved in the day-to-day production of the 
project/product.  The RMO for this effort is the Deep Draft Navigation Planning Center of 
Expertise, DDNPCX.  ATR teams will be comprised of senior level USACE personnel and may 
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be supplemented by outside experts as appropriate.  To assure independence, the ATR lead 
shall be from outside SAD.   

 
(3) Independent External Peer Review (IEPR).    IEPR is the most independent level of review, 

and is applied in cases that meet certain criteria where the risk and magnitude of the 
proposed project are such that a critical examination by a qualified team outside of USACE is 
warranted.  Any work product, report, evaluation, or assessment that undergoes DQC and 
ATR also MAY be required to undergo IEPR under certain circumstances.  A risk-informed 
decision, as described in EC 1165-2-214, is made as to whether IEPR is appropriate.  IEPR 
panels will consist of independent, recognized experts from outside of the USACE in the 
appropriate disciplines, representing a balance of areas of expertise suitable for the review 
being conducted.  There are two types of IEPR:  Type I is generally for decision documents 
and Type II is generally for implementation products. 

 
(a) Type I IEPR.  Type I IEPR panels assess the adequacy and acceptability of the economic 

and environmental assumptions and projections, project evaluation data, economic 
analysis, environmental analyses, engineering analyses, formulation of alternative plans, 
methods for integrating risk and uncertainty, models used in the evaluation of 
environmental impacts of proposed projects, and an biological opinions of the project 
study.   Type I IEPR will cover the entire decision document or action and will address all 
the underlying engineering, economics, and environmental work, not just one aspect of 
the study.  For decision documents where a Type II IEPR (Safety Assurance Review) is 
anticipated during project implementation, safety assurance shall also be addressed 
during the Type I IEPR per EC 1165-2-214.  

 
(b)  Type II IEPR.  Type II IEPR, or Safety Assurance Review (SAR), are conducted on design 

and construction activities for hurricane, storm, and flood risk management projects or 
other projects where existing and potential hazards pose a significant threat to human 
life.  Type II IEPR panels will conduct reviews of the design and construction activities 
prior to initiation of physical construction and, until construction activities are 
completed, periodically thereafter on a regular schedule.  The reviews shall consider the 
adequacy, appropriateness, and acceptability of the design and construction activities in 
assuring public health safety and welfare.    

 
(4) Policy and Legal Compliance Review.  Guidance for policy and legal compliance reviews is 

addressed in Appendix H, ER 1105-2-100.  These reviews culminate in determinations that 
the recommendations in the reports and the supporting analyses and coordination comply 
with law and policy, and warrant approval or further recommendation to higher authority 
by the Chief of Engineers.  DQC and ATR augment and complement the policy review 
processes by addressing compliance with pertinent published Army policies, particularly 
policies on analytical methods and the presentation of findings in decision documents. 
 

(5) Cost Engineering Agency Technical Review and Cost Certification.  The Cost Engineering 
Appendix of the GRR will undergo ATR.  The Cost Reviewer, designated by the Cost MCX, will 
serve as an ATR team member.  The Cost MCX will provide certification of the total project 
cost for the final GRR. 
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2. REVIEW MANAGEMENT ORGANIZATION (RMO) COORDINATION 
 
The RMO is responsible for managing the overall peer review effort described in this Review Plan.  The 
RMO for decision documents is typically either a Planning Center of Expertise (PCX) or the Risk 
Management Center (RMC), depending on the primary purpose of the decision document.  The RMO for 
the peer review effort described in this Review Plan is the National Deep Draft Navigation Planning 
Center of Expertise (DDNPCX).  
 
The RMO will coordinate with the Cost MCX to conduct ATR of cost products. 
   
3. STUDY INFORMATION 
 
a. Work Product.  The objective of the GRR is to document the results of an updated analysis of the 

Survey Report on Mobile Harbor completed in 1980.  The GRR will provide an evaluation of the 
economics and environmental effects based on current policies, criteria, and guidelines.  A 
Supplemental Environmental Impact Statement (SEIS) will be prepared in accordance with the 
Council on Environmental Quality (CEQ) regulations for implementing the National Environmental 
Policy Act (NEPA) to analyze potential impacts from the improvements to Federal navigation channel 
and subsequent placement of dredged material.    
 
The GRR, together with the 1981 Chief’s Report on Mobile Harbor, will provide the factual basis for 
entering into a Project Partnership Agreement (PPA).  A PPA is a legally binding agreement between 
the Federal government and the non-Federal sponsor, the Alabama State Port Authority (ASPA), for 
construction of a navigation project.  It describes the project and describes the responsibilities of the 
Government and non-Federal sponsor in cost-sharing and execution of project work.  The Mobile 
Harbor GRR outlines the cost-sharing for design, construction,  and operation, maintenance, repair, 
replacement and rehabilitation (OMRR&R)during the 50 year period of analysis.  After the GRR is 
approved at SAD, a PPA will be prepared for execution between the Corps and the non-Federal 
sponsor, the ASPA. 

 
b. Study/Project Description. The Mobile Harbor Federal navigation project is located in southwest 

Alabama.  The port of Mobile is the 12th largest port in terms of tonnage in the United States.  Its 
primary commodities have been coal, crude oil, and petroleum products; however, the port has 
seen a large increase in steel commodities due to the recently completed $4.6 billion steel facility 
that was constructed just north of Mobile.  In addition, the port also expects to see increased 
container ship traffic in 2016 when the airbus assembly plant begins production. 

  
The Chief’s Report on Mobile Harbor, Alabama was approved on 18 November 1981.  The Report 
included deepening and widening of the channel, an anchorage and turning basin, and a dredged 
material placement site. 
 
Based on the sponsor’s request to pursue channel widening and deepening in Mobile Harbor within 
the limits of the original authorization and because of the changed conditions since the 1980 Survey 
Report, Mobile District has determined an update is needed to the Report.  The update will provide 
reevaluation of the economics and environmental effects against current policies, criteria, and 
guidelines.  This report will also ensure that the design will accommodate current ship sizes and that 
adequate capacity for dredged material placement is available. This project was authorized by Section 
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201 of the 1986 Water Resources Development Act (WRDA). No additional Congressional 
authorization will be needed in order to implement the GRR. 

 
Figures R25 and Figure R25-1 show the authorized limits of the Mobile Harbor Federal Navigation 
Channel.   
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c. Factors Affecting the Scope and Level of Review.   
This section discusses the factors affecting the risk informed decisions on the appropriate scope and 
level of review. The discussion is intended to be detailed enough to assess the level and focus of 
review and support the PDT, PCX, and vertical team decisions.  Factors affecting the risk informed 
decisions on the appropriate scope and level of review include the following: 

 
 If parts of the study will likely be challenging (with some discussion as to why or why not and, if 

so, in what ways – consider technical, institutional, and social challenges, etc.); 
 

This GRR is an update of an authorized Survey Report.  The report will include a reevaluation of 
the economics and environmental aspects of the project to ensure that it meets current policies, 
criteria, and guidelines.  The report will also ensure that the design will accommodate current 
and forecasted ship sizes and that environmental impacts associated with the improvement 
project are analyzed in accordance with NEPA. The updated document will then serve to support 
a PPA by outlining the construction and cost-sharing requirements. Historically, Dauphin Island 
residents have raised concerns with the Federal navigation project’s potential disruption of the 
natural sediment transport along the Alabama coast and have previously requested that sandy 
dredge material be placed directly on the beach.  The SEIS will analyze channel widening and 
deepening impacts to the estuarine and coastal sediment transport processes. In addition, the 
SEIS will address the suitability of the dredged material to meet ocean disposal criteria and for 
other beneficial uses. 
 

 A preliminary assessment of where the project risks are likely to occur and what the magnitude 
of those risks might be (e.g., what are the uncertainties and how might they affect the success of 
the project); 
 
Project risks include potential changes to the estuarine and coastal sediment transport 
processes, water quality changes, suitability of dredged material per the Marine Research 
Protection and Sanctuaries Act criteria to be disposed offshore, insufficient ship traffic to 
economically justify the project, and OMRR&R costs.  These risks could impact the ability to 
implement the proposed work;  

 
 If the project is likely to have significant economic, environmental, and/or social effects to the 

Nation (with some discussion as to why or why not and, if so, in what ways); 
 
The widening and deepening of the channel will provide beneficial economic effects to the 
Nation by reducing shipping time and cost because larger ships will not be required to wait at 
dock or offshore while another ship is in the channel.  Local concern of the existing Federal 
channel’s effects on littoral sand transport along the Alabama Coast, potential water quality 
changes, and suitability of dredge material as well as dredged material placement options will 
be addressed.  Past studies, such as the Survey Report on Mobile Harbor including the Final 
Environmental Impact Statement (1980) and the ERDC/CHL TR10-8 Channel Dredging and 
Geomorphic Response at and Adjacent to Mobile Pass, Alabama (2010), have characterized 
natural sediment transport and budgets within the project area. Based on existing legal 
agreements, if the dredge material contains suitable sandy material, it will be placed within an 
existing dredged material placement area known as the Sand Island Beneficial Use Area.  All 
other dredged material will be disposed in other approved areas. 
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 If the project likely involves significant threat to human life/safety assurance (with some 
discussion as to why or why not and, if so, in what ways – consider at minimum the safety 
assurance factors described in EC 1165-2-214 including, but not necessarily limited to, the 
consequences of non-performance on project economics, the environmental and social well-
being [public safety and social justice; residual risk; uncertainty due to climate variability, etc.; 

 
This project does not add significant threat to human life/safety assurance.  This project only 
considers the widening and deepening of an existing navigation channel.  All work currently 
performed during operations will remain the same with only an increase in the volume of 
dredging and maintenance.  

 
 If the project/study is likely to have significant interagency interest (with some discussion as to 

why or why not and, if so, in what ways); 
 
The project will have significant interagency interest because of the potential for environmental 
impacts on salinity and various natural resources due to the increased channel dimensions.  The 
GRR will be coordinated with the appropriate agencies which will include organizing Interagency 
Working Group meetings on a regular basis to discuss agency concerns and potential mitigation 
requirements.  Formal agency consultations will also be conducted to assure the project meets 
all of the applicable environmental laws and regulations.  
 

 If the project/study will be highly controversial (with some discussion as to why or why not and, 
if so, in what ways); 
 
This project considers the widening and deepening of the existing ship channel.  All work 
currently performed during operations will remain the same but with an increase in the volume 
of dredging and maintenance.  As noted above, there is local concern that the existing Federal 
channel has affected littoral transport of sand and has impacted nearby Dauphin Island.   
 

 If the project report is likely to contain influential scientific information or be a highly influential 
scientific assessment (with some discussion as to why or why not and, if so, in what ways); 

 
The project report does not contain influential scientific information and is not a highly 
influential scientific assessment.  

 
 If the information in the decision document or proposed project design will likely be based on 

novel methods, involve the use of innovative materials or techniques, present complex 
challenges for interpretation, contain precedent-setting methods or models, or present 
conclusions that are likely to change prevailing practices (with some discussion as to why or why 
not and, if so, in what ways);  

 
The information in the GRR is not based on novel methods, does not use innovative materials or 
techniques, does not present complex challenges, is not precedent setting, and is not likely to 
change prevailing practices. 

 If the proposed project design will require redundancy, resiliency, and/or robustness (with some 
discussion as to why or why not and, if so, in what ways – see EC 1165-2-214, Appendix E, 
Paragraph 2 for more information about redundancy, resiliency, and robustness); and 
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The project design is not expected to require any additional redundancy, resilience, or  
robustness.  
 

 If the proposed project has unique construction sequencing or a reduced or overlapping design 
construction schedule (with some discussion as to why or why not and, if so, in what ways). 

 
The construction schedule and sequencing is unknown at this time.  There is potential for unique 
construction sequencing or construction schedule due to environmental or construction 
constraints.     

 
d.    Risk Informed Decisions on Appropriate Reviews.  The following questions shall be explicitly 

considered, in accordance to EC 1165-2-214 paragraph 15b: 
(1) Does it include any design (structural, mechanical, hydraulic, etc)? 

Yes. 
(2) Does it evaluate alternatives? 

Yes. Ship Simulation and CADET modeling will be used to optimize the channel improvement 
feature and Harborsym will be used to evaluate the economic benefits of variations of 
deepening and widening. Additionally, hydrodynamic, water quality, and sediment transport 
modeling will be utilized to evaluate the potential environmental impacts of deepening and 
widening. 

(3) Does it include a recommendation? 
Yes, the report will include a recommendation. 

(4) Does it have a formal cost estimate? 
Yes; the cost estimate included within the report will be certified by the Cost MCX. 

(5) Does it have or will it require a NEPA document? 
Yes, an SEIS will be prepared. 

(6) Does it impact a structure or feature of a structure whose performance involves 
potential life safety risks? 

No. 
(7) What are the consequences of non-performance? 

If the recommended project is built and fails, no lives are at risk.  If the recommended project 
is not built, no lives will be at risk but there will be negative economic effects.  

(8) Does it support a significant investment of public monies? 
Yes. 

(9) Does it support a budget request? 
Yes. 

(10) Does it change the operation of the project? 
No, however, the current channel dimensions currently maintained will be deepened and 
widened. 

(11) Does it involve excavation, subsurface investigations (drilling or sampling or both), or 
placement of soil? 
Yes, the dredging operations will disturb the bay bottom in an effort to establish and maintain 
the required width and depth. Subsurface investigations may also be performed in support of 
the development of the GRR. 

 (12) Does it affect any special features, such as cultural resources, historic properties, 
survey markers, etc, that should be protected or avoided? 
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Channel modifications are not expected to impact any cultural resources or historic 
properties.  If additional dredged material placement sites are needed, cultural resource 
investigations will have to be conducted. 

 (13) Does it involve activities that trigger regulatory permitting such as Section 404 or 
stormwater/NPDES related actions? 

New dredge material excavated during dredging operations may contain some level of 
contaminants.  The dredged material will be tested to determine the presence of possible 
contaminants.  The suitability of sediments will be determined for possible 
disposal/placement alternatives including upland, open water within-bay, and ocean disposal.  
A 404(b)(1) evaluation will be used to determine compliance with Section 404 of the Clean 
Water Act regulating the placement of dredged or fill materials in waters of the United States.  
In addition, compliance with Section 103 of the MPRSA will be demonstrated to show that 
material being taken to the Ocean Dredged Material Disposal Site (ODMDS) meets the ocean 
dumping criteria.   

(14) Does it involve activities that could potentially generate hazardous wastes and/or 
disposal of materials such as lead based paints or asbestos? 

No. 
(15) Does it reference use of or reliance on manufacturers’ engineers and specifications for items 
such as prefabricated buildings, playground equipment, etc? 

No. 
(16) Does it reference reliance on local authorities for inspection/certification of utility 

systems like wastewater, stormwater, electrical, etc? 
No. 

(17) Is there or is there expected to be any controversy surrounding the Federal action 
associated with the work product? 

As noted above, there is local concern that the existing Federal channel has affected littoral 
transport of sand and is impacting nearby Dauphin Island.    

 
e. In-Kind Contributions.  Products and analyses provided by the non-Federal sponsor as in-kind 

services are subject to DQC and may be subject to ATR and IEPR.    
 

No in-kind products to be provided by the Non-Federal sponsor are expected at this time. 
However, if any Lands, Easements, Rights-of-Way, Relocations (LERR) are to be provided by the Non-
Federal sponsor in conjunction with the project, in-kind credits may be allowable. 

 
4. DISTRICT QUALITY CONTROL (DQC)  
 
a. Documentation of DQC.  All decision documents (including supporting data, analyses, 

environmental compliance documents, etc.) shall undergo DQC.  DQC will be conducted by the SAM 
Mobile Harbor GRR PDT, SAM independent reviewers, as well as chiefs of relevant key disciplines, 
where each of the reviewers will review the documents for accuracy.  SAM will engage the 
appropriate regional CoPs to ensure reviews are done in a timely manner by qualified experts. All 
reviewers are listed in Attachment 1.  All DQC comments and responses will be documented by the 
senior planner.  The comment and response package, along with the DQC signature sheet, will be 
part of the report’s transmittal package under the “Peer Review” section, and will be provided to 
the Agency Technical Review Team. 
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b. Products to Undergo DQC.  The GRR and SEIS will undergo DQC at draft report and final report 
stage..  

 
c. Required DQC Expertise.  The SAM Mobile PDT consists of key disciplines relevant to Deep Draft 

Navigation Planning: Navigation, Operations, Geotechnical, Hydraulics, Environmental, Navigation 
Plan Formulation, Legal, Cost, Real Estate, and Economics.  DQC reviewers consist of non-PDT 
experts and experts in the supervisory chain of the same disciplines. 

 
5. AGENCY TECHNICAL REVIEW (ATR) 

 
a. Products to Undergo ATR.  The GRR and SEIS will undergo ATR at the draft and final report stage.   

The Cost Appendix and all associated materials will be provided to the cost reviewer.  All ATR 
reviewers will be listed in Attachment 1.  
 

b. Required ATR Team Expertise.  It is expected that the ATR Team would generally reflect the major 
technical disciplines of the Mobile Harbor GRR PDT.  As such, it is expected that the ATR team would 
consist of the following disciplines: Plan Formulation, Navigation Operations, Geotechnical, 
Hydraulics, Environmental, Cost, Real Estate, and Economics.   
 

 
ATR Team Members/Disciplines Expertise Required 

ATR Lead The ATR lead will be a senior professional with extensive 
experience in preparing Civil Works decision documents and 
conducting ATR.  The lead should also have the necessary skills 
and experience to lead a virtual team through the ATR process.  
The ATR lead may also serve as the reviewer for another 
discipline.  The ATR Lead will be from a District outside the 
MSC. 

Plan Formulator The plan formulator should be a senior water resources planner 
with experience in navigation projects and associated planning 
reports and documents.   

Economics Expertise in economics appropriate for a GRR level to verify 
trends and commodities within the affected Port. Knowledge of 
procedures for deep draft navigation and containership 
analysis. Knowledge of tools employed for economic analysis, 
including Harborsym, risk analysis and multiport analysis. 

Environmental Resources Expertise in NEPA compliance. Knowledge of all applicable 
environmental laws and regulations. Expert in coastal and 
estuarine habitats and associated natural and cultural resources 
and environmental impacts of harbor deepening, as well as, 
familiarity with dredged material disposal and offshore dredge 
material disposal sites. 

Geotechnical Engineering Expertise in geotechnical considerations and USACE guidance 
related to the classification, dredging, and disposal of material 
for deep draft navigation projects. 

Hydraulic Engineering The hydraulic reviewer should have knowledge of USACE 
guidance related to engineering requirements for the deep 



 

14 
 

draft navigation studies.  In addition the reviewer should have 
expertise in conducting hydrodynamic model studies of 
navigable waterways to assess whether or not hydrodynamic 
modeling analyses and conclusions are reasonable. The 
reviewer should be experienced with ADCIRC, STWAVE, CE-
QUAL-ICM, SEDZLJ, MPFATE and/or similar models.   

Cost Engineering Expertise in cost engineering requirements for deep draft 
navigation studies including the development of parametric 
(Class 4), construction costs (i.e. MCACES costs) using MII Cost 
Estimating Software, dredging costs using Corps of Engineers 
Dredge Estimating Program (CEDEP),  Corps issued Total Project 
Cost Summaries (TPCS) , and formal cost risk analyses using 
Abbreviated Risk Analysis (ARA) or the Crystal Ball software for 
projects over $40,000,000. 

Navigation 
Construction/Operations 

Expertise in O&M requirements associated with design of deep 
draft navigation projects. 

Real Estate Expertise in implementation of deep draft navigation projects. 
Specifically navigational servitude and non-federal sponsor 
acquisition of beneficial use sites, facility/utility relocation. 

 
c.    Documentation of ATR.  DrChecks review software will be used to document all ATR comments, 

responses and associated resolutions accomplished throughout the review process.  Comments 
should be limited to those that are required to ensure adequacy of the product.  The four key parts 
of a quality review comment will normally include:  

 
(1) The review concern – identify the product’s information deficiency or incorrect application 

of policy, guidance, or procedures; 
(2) The basis for the concern – cite the appropriate law, policy, guidance, or procedure that has 

not be properly followed; 
(3) The significance of the concern – indicate the importance of the concern with regard to its 

potential impact on the plan selection, recommended plan components, efficiency (cost), 
effectiveness (function/outputs), implementation responsibilities, safety, Federal interest, 
or public acceptability; and 

(4) The probable specific action needed to resolve the concern – identify the action(s) that the 
reporting officers must take to resolve the concern. 

 
In some situations, especially where there appears to be incomplete or unclear information, 
comments may seek clarification in order to then assess whether further specific concerns may 
exist.  
 
The ATR documentation in DrChecks will include the text of each ATR concern, the PDT response, a 
brief summary of the pertinent points in any discussion, including any vertical team coordination 
(the vertical team includes the District, RMO, and MSC), and the agreed upon resolution.  If an ATR 
concern cannot be satisfactorily resolved between the ATR team and the PDT, it will be elevated to 
the vertical team for further resolution in accordance with the policy issue resolution process 
described in either ER 1110-1-12 or ER 1105-2-100, Appendix H, as appropriate.  Unresolved 
concerns can be closed in DrChecks with a notation that the concern has been elevated to the 
vertical team for resolution.    
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At the conclusion of each ATR effort, the ATR team will prepare a Review Report summarizing the 
review.  Review Reports will be considered an integral part of the ATR documentation and shall: 
 

 Identify the document(s) reviewed and the purpose of the review; 
 Disclose the names of the reviewers, their organizational affiliations, and include a short 

paragraph on both the credentials and relevant experiences of each reviewer; 
 Include the charge to the reviewers; 
 Describe the nature of their review and their findings and conclusions;  
 Identify and summarize each unresolved issue (if any); and 
 Include a verbatim copy of each reviewer's comments (either with or without specific 

attributions), or represent the views of the group as a whole, including any disparate and 
dissenting views. 

 
ATR may be certified when all ATR concerns are either resolved or referred to the vertical team for 
resolution and the ATR documentation is complete.  The ATR Lead will prepare a Statement of 
Technical Review certifying that the issues raised by the ATR team have been resolved (or elevated 
to the vertical team).  A Statement of Technical Review should be completed, based on work 
reviewed to date, for the draft report, and final report.  A sample Statement of Technical Review is 
included in Attachment 2. 

 
6. INDEPENDENT EXTERNAL PEER REVIEW (IEPR) 
 
a. Decision on IEPR.   

After a preliminary assessment, it has been determined that a Type I IEPR will need to be performed 
for the feasibility report decision document for the following reasons:  
 

(1) Several mandatory triggers appear to be met, including:  
 

• The estimated cost of the project is anticipated to exceed the $200M ceiling.  
• A Supplemental Environmental Impact Statement (SEIS) will be performed.  
• As is typical for a project study of this nature and scope, it is anticipated that there may be a 
public dispute involving some stakeholders regarding the size, nature, or effects of the Project, or 
regarding the economic or environmental cost or benefits of the Project.  

 
(2) In addition, since the project is not routine and an SEIS will be performed, there is no exclusion 
applicable to the study.  

 
b. Products to Undergo Type I IEPR.  Draft Report and SEIS  

 
c. Required Type I IEPR Panel Expertise.  The following provides a description of the proposed panel 

members and expertise. The proposed four member panel includes the necessary expertise to 
assess the engineering, environmental, and economic adequacy of the decision document, as 
required by EC 1165-2-214, Appendix D. The Outside Eligible Organization (OEO) will determine the 
final participants on the panel. The following table lists the suggested types of disciplines that might 
be included on the panel. The following disciplines are recommended based on the high risk factors 
as described in the risk register. 
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IEPR Panel Members/Disciplines Expertise Required 
Plan Formulation This individual will be a scientist from academia, public agency, 

non-governmental entity, or an Architect-Engineer or 
Consulting Firm with a minimum 10 years demonstrated 
experience in evaluating and comparing alternative plans for 
USACE.  

Economics The Economics Panel Member will have knowledge of 
procedures for deep draft navigation and containership 
analysis. Knowledge of tools employed for economic analysis, 
including HarborSym, risk analysis multiport analysis and trade 
forecasts.  

Environmental  Knowledge of all applicable environmental laws and regulations 
Expert in coastal, and estuarine habitats and associated natural 
resources and the environmental impacts of harbor deepening 
as well as a familiarity with dredged material disposal and 
Offshore Dredge Material Disposal Sites.  

Engineering Hydraulic Engineer – Knowledge of USACE guidance related to 
engineering requirements for the deep draft navigation studies. 
Knowledge of coastal processes to evaluate the impacts of 
deepening and/or widening the navigation channel on 
hydrodynamics, water quality, sediment transport, ship wake 
induced erosion, and channel design.  
 
Geotechnical Engineer - An understanding of the behavior of 
aquifers and soils, as well as the classification, dredging, and 
disposal of material for deep draft navigation projects.  

 
 

d. Documentation of Type I IEPR.  The IEPR panel will be selected and managed by an Outside Eligible 
Organization (OEO), per EC 1165-2-214, Appendix D. Panel comments will be compiled by the OEO 
and should address the adequacy and acceptability of the economic, engineering and environmental 
methods, models, and analyses used. IEPR comments should generally include the same four key 
parts as described for ATR comments in Section 5.c above. The OEO will prepare a final Review 
Report that will accompany the publication of the final decision document and shall:  

 
 Disclose the names of the reviewers, their organizational affiliations, and include a short 

paragraph on both the credentials and relevant experiences of each reviewer;  
 Include the charge to the reviewers;  
 Describe the nature of their review and their findings and conclusions; and  
 Include a verbatim copy of each reviewer's comments (either with or without specific 

attributions), or represent the views of the group as a whole, including any disparate and 
dissenting views.  
 

The final Review Report will be submitted by the OEO no later than 60 days following the close of 
the public comment period for the draft decision document. USACE shall consider all 
recommendations contained in the Review Report and prepare a written response for all 
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recommendations adopted or not adopted. The final decision document will summarize the Review 
Report and USACE response. The Review Report and USACE response will be made available to the 
public, including through electronic means on the internet. 

 
7. POLICY AND LEGAL COMPLIANCE REVIEW 
 
Office of Water Project Review (OWPR), Policy and Policy Compliance Division, HQUSACE (aka CECW-PC) 
performs HQUSACE policy compliance reviews for decision documents that MSCs cannot approve under 
delegated authority (see ER 1165-2-502).  OWPR is also responsible for the final policy compliance 
review.  This will be a final checkpoint on the need for an ASA(CW) policy exception. 
 
District and Division Counsel are responsible for ensuring the legal sufficiency of each decision 
document. Legal review should begin early in the study process.  Legal certification is required prior to 
release of the draft decision document for public review, and legal review must continue as the final 
report is developed, with specific focus on changes in the decision document. 
 
8. COST ENGINEERING AND ATR MANDATORY CENTER OF EXPERTISE (Cost MCX) REVIEW AND 

CERTIFICATION 
 
All decision documents shall be coordinated with the Cost MCX, located in the Walla Walla District.  The 
Cost MCX will assist in determining the expertise needed on the ATR team and Type I IEPR team and in 
the development of the review charge(s).  The Cost MCX will also provide the Cost Engineering 
certification.  The RMO is responsible for coordination with the Cost MCX. 
 
9. MODEL CERTIFICATION AND APPROVAL 
 
EC 1105-2-412 mandates the use of certified or approved models for all planning activities to ensure the 
models are technically and theoretically sound, compliant with USACE policy, computationally accurate, 
and based on reasonable assumptions.  Planning models, for the purposes of the EC, are defined as any 
models and analytical tools that planners use to define water resources management problems and 
opportunities, to formulate potential alternatives to address the problems and take advantage of the 
opportunities, to evaluate potential effects of alternatives and to support decision making.  The use of a 
certified/approved planning model does not constitute technical review of the planning product.  The 
selection and application of the model and the input and output data is still the responsibility of the 
users and is subject to DQC, ATR, and IEPR (if required).   
 
EC 1105-2-412 does not cover engineering models used in planning.  The responsible use of well-known 
and proven USACE developed and commercial engineering software will continue and the professional 
practice of documenting the application of the software and modeling results will be followed.  As part 
of the USACE Scientific and Engineering Technology (SET) Initiative, many engineering models have been 
identified as preferred or acceptable for use on Corps studies and these models will be used whenever 
appropriate.  The selection and application of the model and the input and output data is still the 
responsibility of the users and is subject to DQC, ATR, and IEPR (if required). 
 
a. Planning Models.  The following planning models are anticipated to be used in the development of 

the decision document: 
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Model Name and 
Version 

Brief Description of the Model and How It Will Be 
Applied in the Study 

Certification / 
Approval Status 

 Regional Economic 
System (RECONS) 

RECONS is a modeling tool that estimates jobs, income, 
sales and value added associated with Corps Civil Works 
and ARRA spending, as well as stemming from effects of 
additional economic activities.   

Certified 

HarborSym HarborSym is a planning level simulation model 
designed to assist in economic analyses of coastal 
harbors.  With user-provided input data, the model 
calculates vessel interactions within the harbor and cost 
associated with the ocean voyage of vessels.  

Certified 

 
b. Engineering Models.  Ship simulation modeling will be conducted at ERDC. Cost Estimating Dredge 

Estimating Program (CEDEP) will be utilized. 
 
Model Name and 

Version 
Brief Description of the Model and How It Will Be 

Applied in the Study 
MPFATE - Multiple 
Placement Fate of 
Dredged Material  
 

MPFATE was developed under the Corps' Dredging 
Research Program (DRP) (Hales 1995) and was formerly 
known as Open Water Disposal Area Management 
Simulation (ODAMS) program (Moritz and Randall 
1995).). MPFATE is a site management tool that bridges 
the gap between the Short Term FATE of dredged 
material (STFATE) model and the Long Term FATE of 
dredged material (LTFATE). It will be used to study the 
disposal of material in the ODMDS. 

STFATE – Short Term 
Fate of Dredged 
Material  
 

STFATE simulates the placement of a single load of 
dredged material STFATE models conventional placement 
(bottom dumping) where the vast majority of the 
dredged material released from a barge or hopper dredge 
descends rapidly to the bottom in a relatively high density 
jet known as the convective descent phase. The dynamic 
collapse phase begins when the jet impacts the bottom. 
The more dense material immediately deposits, while the 
less dense particles are spread outward as a density flow 
when the vertical energy is transferred into horizontal 
momentum. Over time the less dense material also 
deposits. It will be used to study the disposal of material 
in the ODMDS. 

LTFATE – Long Term 
Fate of Dredged 
Material / Geophysical 
Scale Transport 
Modeling System 
(GSMB) 
 

The SEDZLJ module within LTFATE and the GSMB predicts 
the long term stability (days to years) of dredged material 
mounds. The LTFATE model combines hydrodynamics 
(waves, currents, and tides) and sediment transport 
algorithms from SEDZLJ to predict the stability of dredged 
material mounds. It is a multi-grain (sand, silt, clay) 
transport model that includes a three-dimensional 
representation of the sediment bed. It will be used to 
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study the disposal of material in the ODMDS and to 
evaluate changes sediment transport within the 
Navigation channel and surrounding Mobile Bay due to 
channel modifications.   

Delft 3D Delft 3D is a multi-dimensional suite of hydrodynamic, 
sediment transport, and morphologic modules for 
estuarine and coastal environments.  
 
The FLOW module of Delft3D is a multi-dimensional 
hydrodynamic and transport simulation program which 
calculates non-steady flow and transport phenomena 
resulting from tidal and meteorological forcing on a 
curvilinear, boundary fitted grid or spherical coordinates. 
The MOR module computes sediment transport (both 
suspended and bed total load) and morphological 
changes for an arbitrary number of cohesive and non-
cohesive fractions. Both currents and waves act as driving 
forces. An essential feature of the MOR module is the 
dynamic feedback with the FLOW and WAVE modules, 
which allow the flows and waves to adjust themselves to 
the local bathymetry and allows for simulations on any 
time scale from days (storm impact) to centuries (system 
dynamics). It will be used to evaluate shoaling due to 
littoral transport and to assess the potential changes to 
the transport system due to channel modifications.  

Advance Circulation 
Model (ADCIRC) 2DDI 
(2003) 

Finite element 2-D hydrodynamic model; the version 
2DDI is vertically-integrated and solves a vertically-
integrated continuity equation for water surface 
elevation; no storm or hurricane windfield models or 
statistical analysis tools are included with model, they 
must be acquired separately; ADCIRC performs well using 
Vince Cardone's planetary boundary layer model 
windfields; statistical analyses using ADCIRC model storm 
surge simulations are compatible with the USACE 
Empirical Simulation Technique (EST) as well as joint 
probability methods. It will used to assess changes to the 
storm surge due to the deepening of the entrance 
channel.  

CH3D-WES-Muliti-block 
Hydrodynamic Model 
(CH3D-WS-MB) 

CH3D-WES-MB is a 3-D, multi-block hydrodynamic 
module of the GSMB. The model performs baroclinic 
hydrodynamic computations on a non-orthogonal 
curvilinear or boundary-fitted grid.  Physical processes 
impacting circulation and vertical mixing that are 
modeled include tides, wind, wave radiation stress 
gradients, density effects (salinity and temperature), 
freshwater inflows, turbulence, and the effect of the 
earth's rotation.  The boundary-fitted coordinate feature 
of the model provides grid resolution enhancement 
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necessary to adequately represent the deep navigation 
channels and irregular shoreline configurations of the 
flow system. It will be utilized to simulate current and 
elevation within Mobile Bay and will provide forcing to  
the sediment transport and water quality models for 
assessment of changes due to the channel modifications. 

Adaptive Hydraulic 
Modeling (ADH) 

ADH is a state-of-the-art Adaptive Hydraulics Modeling 
system. It is capable of handling both saturated and 
unsaturated groundwater, overland flow, three-
dimensional Navier-Stokes flow, and two- or three-
dimensional shallow water problems. ADH contains other 
essential features such as wetting and drying and wind 
effects. It will be used to provide model forcing in the 
Ship/Tow Simulator to evaluate the safety of ship 
maneuverability of the alternatives. 

STWAVE – Steady State 
spectral WAVE 

STWAVE simulates depth-induced wave refraction and 
shoaling, current-induced refraction and shoaling, depth- 
and steepness-induced wave breaking, diffraction, 
parametric wave growth because of wind input, and 
wave-wave interaction and white capping that 
redistribute and dissipate energy in a growing wave field. 
It will be used to provide model forcing in the sediment 
transport, water quality and Ship/Tow Simulator models.  

(CE-QUAL-ICM)  State-of-the-art hydrodynamic model used to simulate 
aquatic systems. The GSMB WQ module CE-QUAL-ICM is 
a multi-dimensional, time variable eutrophication and 
water quality model developed by the US Army Engineer 
Research and Development Center.  CEQUAL-ICM uses an 
unstructured grid, finite volume modeling approach, 
within which mass is conserved.  The model contains a 
suite of over 30 individually activated water quality 
constituents including multiple forms of nitrogen, 
phosphorus, organic carbon, algae and benthic algae. 
It will be used to investigate eutrophication and living 
resources water quality changes within the estuary due 
to the channel modifications.  

ERDC Ship/Tow 
Simulator 

The Ship/Tow Simulator features two bridges set up for 
real-time ship maneuvering, and were specifically 
developed for evaluating navigation channel designs, 
modifications, and safety issues. Located at the U.S. Army 
Engineer Research and Development Center, Coastal and 
Hydraulics Laboratory, the accurately portray currents, 
wind and wave conditions, shallow water effects, bank 
forces, ship handling, ship to ship interaction (in a 
meeting and passing or overtaking and passing situation), 
fender forces, anchor forces, and tug assistance. It will be 
used to evaluate the safety of ship maneuverability of the 
alternatives.  
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Channel Design and 
Evaluation Tool 
(CADET) 

Probabilistic risk analysis techniques to evaluate the 
accessibility of channel reaches for multiple vessel 
geometries, loading, and wave conditions. 

 
10. REVIEW SCHEDULES AND COSTS 
 
a. ATR Schedule and Cost.  ATR of the draft document is planned for July 2018 and the final report in 

February 2019. The estimated cost for this effort is $95,000.   
 
b. Type I IEPR Schedule and Cost. Type I IEPR of the GRR and SEIS is planned for July 2018. It is 

estimated to cost $225,000. 
 
c. Model Certification/Approval Schedule and Cost.  All models to be used have been certified in 

accordance with EC 1105-2-412, Planning: Assuring Quality of Planning Models, and Enterprise 
Standard (ES)-08101, Software Validation for the Hydrology, Hydraulics, and Coastal Community of 
Practice. 

 
11. PUBLIC PARTICIPATION 
 
A NEPA/Scoping Meeting was held 12 January, 2016.  The public was invited to comment on the Draft 
SEIS during the public review period in accordance with NEPA and the Coastal Zone Management 
Program.  The public comment period for the Draft SEIS is currently scheduled from 19 July 2018 to 04 
September 2018.  These comments, along with ATR, IEPR, and MSC comments, will be incorporated 
before finalizing the SEIS.  
 
12. REVIEW PLAN APPROVAL AND UPDATES 
 
The South Atlantic Division Commander is responsible for approving this Review Plan, including by 
delegation within the MSC.  The SAD Commander’s approval reflects vertical team input (involving 
District, MSC, RMO, and HQUSACE members) as to the appropriate scope and level of review for the 
work product.  Like the PMP, the Review Plan is a living document and may change as the study 
progresses.  Mobile District is responsible for keeping the Review Plan up to date.  Minor changes to the 
review plan since the last SAD Commander approval will be documented in Attachment 3.  Significant 
changes to the Review Plan (such as changes to the scope and/or level of review) must be re-approved 
by the MSC Commander following the process used for initially approving the plan.  The latest version of 
the Review Plan, along with the SAD Commander’s approval memorandum, should be posted on the 
Mobile District’s webpage.  The latest Review Plan should also be provided to the RMO and SAD. 
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13. REVIEW PLAN POINTS OF CONTACT 
 
Public questions and/or comments on this review plan can be directed to the following points of 
contact: 
 

 Mobile District Project Manager,

 Review Management Organization, DDNPCX,

 South Atlantic Division Senior Plan Formulator, 

(b)(6)j gj g ,
(b)(6)

(b)(6)

(b)(6)

(b)(6)

(b)(6)
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ATTACHMENT 1:  TEAM ROSTERS 

PROJECT DELIVERY TEAM (PDT) 
Discipline Agency/Org Code Team Member Name and Contact 

Information 
Lead Planner USACE-SAJ, CESAJ-PD-

PN 
Real Estate USACE-SAM, CESAM-

RE-P 
Economics National Deep Draft 

Navigation Planning 
Center of Expertise 

Navigation 
Operations 

USACE-SAM, CESAM-
OP-TN

Cost Estimating USACE-SAM, CESAM-
EN-E 

Hydraulic Design USACE-SAM, CESAM-
EN-HH 

Ship Simulation ERDC, CEERD-HN-ND 

Environmental 
(NEPA) 

USACE-SAM, CESAM-
PD-EC 

Cultural Resources USACE-SAM, CESAM-
PD-EI

Geotechnical  USACE-SAM, CESAM-
EN-GG

Plan Formulation USACE-SAM, CESAM-
PD-FP 

Office of Counsel USACE-SAM, CESAM-
OC 

Engineering 
Technical Lead 

USACE-SAM, CESAM-
EN-H 

Project Manager USACE-SAM, CESAM-
PM-CM 

INDEPENDENT DISTRICT QUALITY CONTROL (DQC) REVIEWERS 
Title Agency Name 
Economics USACE-SAM, 

CESAM-PD-FE 
Navigation 
Operations  

USACE-SAM, 
CESAM-OP-TN 

Cost Estimating USACE-SAM, 
CESAM-EN-TC

Hydraulic Design USACE-SAM, 
CESAM-EN-H 

Environmental 
(NEPA) 

USACE-SAM 
CESAM-PD-EC 

(b)(6)

(b)(6)
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Geotechnical  USACE-SAM, 
CESAM-EN-GG 

Real Estate USACE-SAM, 
CESAM-RE 

ATR TEAM (Draft Report) 
Discipline/Expertise Name District/Division 
   
DDNPCX ATR Manager Mobile/SAD 
District ATR Coordinator TBD  
   
Agency Technical Review Team   
ATR Team Leader/Plan Formulation TBD  
Cost MCX TBD  
Economics TBD  
Navigation Dredging TBD  
Environmental TBD  
Geotech TBD  
Hydraulic Design TBD  
Real Estate?   
   

***The composition of the ATR review team members is being developed. This document 
will be updated to reflect the review team members once known***  

(b)(6)

(b)(6)
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ATTACHMENT 2:  SAMPLE STATEMENT OF TECHNICAL REVIEW FOR DECSION DOCUMENTS 
 

COMPLETION OF AGENCY TECHNICAL REVIEW 
 
The Agency Technical Review (ATR) has been completed for the <type of product> for <project name and 
location>.  The ATR was conducted as defined in the project’s Review Plan to comply with the requirements of EC 
1165-2-214.  During the ATR, compliance with established policy principles and procedures, utilizing justified and 
valid assumptions, was verified.  This included review of: assumptions, methods, procedures, and material used in 
analyses, alternatives evaluated, the appropriateness of data used and level obtained, and reasonableness of the 
results, including whether the product meets the customer’s needs consistent with law and existing US Army Corps 
of Engineers policy.  The ATR also assessed the District Quality Control (DQC) documentation and made the 
determination that the DQC activities employed appear to be appropriate and effective.  All comments resulting 
from the ATR have been resolved and the comments have been closed in DrCheckssm. 
 

SIGNATURE   
Name  Date 
ATR Team Leader   
Office Symbol/Company   

 
SIGNATURE   
Name  Date 
Project Manager   
Office Symbol   

 
SIGNATURE   
Name  Date 
Architect Engineer Project Manager1   
Company, location   

 
SIGNATURE   
Name  Date 
Review Management Office Representative   
Office Symbol   

 
CERTIFICATION OF AGENCY TECHNICAL REVIEW 

 
Significant concerns and the explanation of the resolution are as follows: Describe the major technical concerns and 
their resolution. 
 
As noted above, all concerns resulting from the ATR of the project have been fully resolved. 
 
 

SIGNATURE   
Name  Date 
Chief, Engineering Division   
Office Symbol   

 
SIGNATURE   
Name  Date 
Chief, Planning Division   
Office Symbol   

 
1 Only needed if some portion of the ATR was contracted 
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ATTACHMENT 3:  REVIEW PLAN REVISIONS  
 

Revision Date Description of Change Page / Paragraph 
Number 

   
   
   
   
   

 



From:
To:

Subject: FW: [Non-DoD Source] Draft Supplemental EIS/GRR for the Mobile Harbor
Date: Tuesday, May 29, 2018 4:24:00 PM
Attachments: 1993 sand berm January 4 MEM Bar Channel.pdf picture.png

Slides GRR 22 Feb 2018 Public Meeting - Final - (SLIDES) copy.png

FYI...

-----Original Message-----
From: DeLapp, James Andrew (Jim) COL USARMY CESAM (US)
Sent: Tuesday, May 29, 2018 2:38 PM
To: 

Cc:
Subject: FW: [Non-DoD Source] Draft Supplemental EIS/GRR for the Mobile Harbor

Team,

FYSA, below is the recent email I received from

v/r
COL D

-----Original Message-----
From
Sent: Wednesday, May 23, 2018 4:20 PM
To: DeLapp, James Andrew (Jim) COL USARMY CESAM (US) <James.A.Delapp@usace.army.mil>
Subject: [Non-DoD Source] Draft Supplemental EIS/GRR for the Mobile Harbor

Dear Col. DeLapp,

I am putting you on notice of the Federal Laws governing the 2018 Draft Supplemental EIS/GRR for the Mobile
Harbor.

§ 1502.9 Draft, final, and supplemental statements which states:
       
“The draft statement must fulfill and satisfy to the fullest extent possible the requirements established for final
statements in section 102(2)(C) of the Act. If a draft statement is so inadequate as to preclude meaningful analysis,
the agency shall prepare and circulate a revised draft of the appropriate portion.The agency shall make every effort
to disclose and discussat appropriate points in the draft statement all major points of view on the environmental
impacts of the alternatives including the proposed action.”

(b)(6)

(b)(6)

m (b)(6)

(b)(6)( )( )(b)(6)

(b)(6)

(b)(6)

m (b)(5)( )( )



I wanted to makes sure that the Draft Supplement Environmental Impact Statements for the Mobile Harbor and
channels discloses all major points of the Corps’ past and present maintenance dredging and the environmental and
erosional impacts to Dauphin Island.

Since there has been no transparency of the Corps mitigating the erosion on Dauphin Island, and the Corps not fully
answering the public questions at the Corps’ meetings before the 2018 Supplemental Environmental Impact
Statement/Mobile Harbor GRR and the Corps not disclosing any details about the Island’s erosion in the Draft
Alabama Barrier Island Restoration Assessment Report for Dauphin Island.  Nor has the Corps answers significant
questions about the Mobile Harbor project or the past consequences of the Corps action.  The Corps must fully
disclose all things pertaining to the maintenance dredging of the Outer Bar Channel and Dauphin Island’s
environmental and erosional impacts, in the 2018 Draft Supplement Environmental Impact Statement. 

Col. DeLapp, once again, I am informing you that the Mobile District employees are not telling you the truth.

A 1993 document shows the same picture of a “near shore” dumpsite as the Corps’ picture of the dumpsite shown at
the February 2018 meeting.

The 1993 picture was shown to Congressman Bevill and other, as the “near shore”dumpsite for dredged sand to
protect Dauphin Island, but in a Corps’ internal document relating to the picture, the Corps employees stated:

“As I understand it, a presentation was made recently (included Mr. Bevil) indicating that when the Corps dredges
the Mobile Bar (maintenance) in the future both the "off shore" and "near shore" berms would be offered in our
contract as disposal areas. This does not mean we would direct the Contractor to use one over the other, but rather
give him that choice."

1993 picture of “near shore”site shown to Congressman Bevill

The Corps knew that Congressman Bevill was extremely concerned about the erosion to Dauphin Island from the
District Colonel’s letter in 1992.  In Oct. 1992, the Corps briefed Congressman Bevill on the severe erosion on
Dauphin Island.

Why did the Corps show the picture of the “near shore” site to Mr. Bevill, if the Corps was not going to use “near
shore” site to protect Dauphin Island?

The Corps made Congressman Bevill falsely rely on the Corps’ pictures of the “near shore” site, including putting
his trust that the Corps  would use the “near shore” dumpsite to protect Dauphin Island.

The Corps showing the picture of the “near shore” dumpsite and then countering the picture with a Corps’ internal
memo stating “This does not mean we would direct the Contractor to use one over the other” to deliberately deceive
Congressman Bevill is beyond incredible.

Col. DeLapp, how does the Corps explain that at the 2018 Corps’ public meeting on new massive expansion to the
Mobile Harbor Channels, the Corps showed the same “near shore” dumpsite in one of their poster, The poster also
showed the outline of SIBUA and the feeder berm.

Corps’ 2018 poster of “near shore”site for Dauphin Island

I hope the Corps is not going to try trick the public again, and use the same deceptive practices as they used in 1993,



to get out of mitigating to the erosion on Dauphin Island; that the site can be used as dumpsite, but the Corps would
not require their dredging contractors to use it.

If the “near shore”site did not work over 25 years ago, why does the Corps think it will work now?

Col. DeLapp, the Corps employees are not telling you the truth that either the feeder berm or the Sand Island
Beneficial Use Area (SIBUA) has helped the Corps’ mitigation of the erosional impacts to Dauphin Island.

According to Corps documents, the feeder berm did not help Dauphin Island and the Corps dumpsite SIBUA, is in
too deep of water and was only changed from the feeder berm site to SIBUA to save the Alabama State Port
Authority $73 thousand dollars, NOT TO HELP DAUPHIN ISLAND.

According to a Corps’ 1997 document, the Feeder Berm (Sand Island Bar) does not work, because it broke into
three segments.
The northernmost segment migrated northeastward,
the middle segment gradually lost volume and disappeared,
and part of the southern segment remained where placed initially.

That means that none of the sand in the Feeder berm has made it to Dauphin Island.

According to a Corps’ 1996 document, the Corps wanted to change the dumpsite to SIBUA to decrease hauling
distance and use “greater depths for equipment suitability” and “Potential for significantly reducing the local cost
share and could eliminate it”the cost to the Port Authority of $73 thousand dollars.

The Corps did not tell the people of Dauphin Island that they were changing the site to SIBUA so that the Port
Authority did not have to pay any money to protect Dauphin Island, according to the Corps documents, they told the
people that the SIBUA would help nourish the beaches of Dauphin Island.

In the Corps’ March 1997 Joint Public Notice Sand Island Beneficial Use Areawere untrue statements:
 
“Erosion has occurred in the vicinity of Dauphin Island and suitable material placed in the proposed Sand Island
Beneficial Use Area would aid in beach nourishmentthrough the littoral transport process.”

The Corps statement about SIBUA in 1997:
“We agree that the rate of disposal material migration would be increased by placement of the material in shallower
depths.  Our intentions for designation of this beneficial use area generally included cost-efficient disposal within
the littoral zone.  The operational cost to place the material in average depths of 15 feet as suggested in the
comments will likely be increased over that expected for disposal of the material in deeper water”

In 1998, the Corps lies in their statement,
“Additional efforts to provide for beneficial uses of the material dredged from the main ship channel started in 1995
with the proposed designation of the Sand Island Beneficial Use Area. The characteristics of this area are similar to
those of the ‘feeder berm’ site and therefore material placed within this area should augmentthe littoral drift system
of Sand - Pelican Islands as well as western Dauphin Island.”

In a 2001 Corps’ document about SIBUA:
“Dredge disposal material from the Mobile bar channel was composed of fine sand material and was placed on the
upper part of the SIBUA above the -7.6-m (-25-ft) contour. There is little evidence that this material moved very far
from the placement site based on the bathymetric changes and grain-size analysis”
 
The Corps finally admitted they do not know where the sand in SIBUA goes, in a December 12, 2017 meeting, and
they admitted that only one-half of the sand has moved out of SIBUA in over 20 years, in the Corps’ public meeting
in February 2018, but again the Corps didn’t say where the 7.5 million cubic yards of sand went.

I sure hope the Corps employees are not relying on the feeder berm or the SIBUA dumpsite in the 2018 SEIS/GRR



for the Mobile Harbor, to restore sand to Dauphin Island, because according to Corps’ documentation neither one
helps the erosion to the shoreline.

I am putting you on notice of the Federal Law for the 2018 DRAFT SEIS/GRR for the Mobile Harbor and to make
sure the Corps puts in their reports, all of their options and costs to place sand to mitigate the erosion to the adjacent
shoreline of Dauphin Island, caused by the Corps maintenance dredging of the Federally Authorized Mobile Harbor
Project.

In the 2018 Mobile Harbor Draft SEIS/GRR, the Mobile District Corps needs to disclose that the Corps is not
following the Federal Laws, which state that the non-Federal interests is responsible for paying their part of the costs
to mitigate the erosion on Dauphin Island.
33 U.S. Code § 2211 – Harbors  
(b) Operation and maintenance
(c) Erosion or shoalingattributable to Federal navigation works:Costs of constructing projects or measures for the
prevention or mitigation of erosion or shoaling damages attributable to Federal navigation works shall be shared in
the same proportion as the cost sharing provisions applicable to the project causing such erosion or shoaling.  The
non-Federal interests for the project causing the erosion or shoaling shall agree to operate and maintain such
measures.

Col. DeLapp, I hope the Corps will not rely on its only one single study, the Byrnes 2008, paid-for-by-the-Corps
Lawsuit study, as the basis to not mitigate the erosion and not give sand to Dauphin Island.

The Corps’ single study, Byrnes 2008, is contradicted by all other studies including:

*       All of the past US Geological Survey studies that state the Corps dredging of the Mobile Pass is the cause of
the erosion to the Dauphin Island’s shoreline, Morton’s 2004, 2007, 2008, and 2013. 
*       All of Scott Douglass’ studies on Dauphin Island
*       All of Robert Dean’s statements and studies on Dauphin Island.

In addition, the Corps knew that during the lawsuit, the eminent Coastal Engineer, Dr. Robert Dean, University of
Florida (Plaintiffs) “indicated that the [Byrnes 2008] Final Report was fundamentally flawed, not reliable and at best
inconclusive.”   The Corps knew that in Dr. Dean’s “Concluding Report”, he questioned multiple facts about the
Corps’ sediment data in the “2008 Final Report”for the lawsuit. 

Also, the Corps refuses to admit, Dr. Robert Dean, DID NOT AGREE WITH BYRNES 2008 STUDY during the
lawsuit and the fact that
Dr. Dean’s report is still part of the lawsuit.

Furthermore, according to an internal Corps’ 2011 Memo, the Corps’ sediment budget analysis was incorrectand it
was used in the 2008 Byrnes lawsuit study.

For your information, District Engineer, COL Drake Wilson who was one of the most revered and respected District
Engineers to have led the Mobile District over the last +40 yearsstated in 1975:
“We take this material out to sea about 10 to 15 miles and dump it. We have in inventory some equipment that can
take this material out and pump it onto the beach approximately there near Fort Gaines, and our studies thus far
indicate that the littoral drift, that is the drift of the current, would generally carry that material on down along the
island. This solution appeals to us because it costs nothing.  That is, we have to dredge the harbor anyway - - we pay
for that under the maintenance of the harbor expenditures and we can pump it out and put it onto the beach for just
about the same price that we could take it out into the Gulf and dump it…We have already set in motion those steps
necessary to get the proper type of equipment that would do this.It will probably be a year and a half or two years
before we would have all that ready.”

Col. DeLapp, the facts shows the Corps’ blatant dishonesty. The Corps’ deception surrounding Dauphin Island is
too deep, and I hope you have the courage and strength of character to take a stand against the Mobile District’s
Corps’ past and present exploitation of Dauphin Island.



Sincerely,
(b)(6)( )( )







From:
To:
Subject: RE: HarborSym DQC Files
Date: Wednesday, May 30, 2018 9:00:00 AM

Yes! I'll do it within the next 30 minutes!

-----Original Message-----
From:
Sent: Wednesday, May 30, 2018 8:43 AM
To:
Subject: HarborSym DQC Files

Good morning,

I've uploaded the HarborSym Files for DQC in the Mobile Harbor GRR appendices economics folder. 
would prefer them to be sent via ARMDEC.  Do you want to send them to her?

(b)(6)

(b)(6)

riginal MessageOriginal Message
: (b)(6)
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(b)(6)

(b)(6)

(b)(6)



From:
To:

Subject: RE: Review of Air/Noise/Traffic EJ inputs for the Mobile Harbor GRR
Date: Wednesday, May 30, 2018 10:43:00 AM

Just a reminder about the discussion this afternoon.

-----Original Appointment-----
From: 
Sent: Friday, May 18, 2018 8:36 AM
To:

Subject: Review of Air/Noise/Traffic EJ inputs for the Mobile Harbor GRR
When: Wednesday, May 30, 2018 1:00 PM-3:00 PM (UTC-06:00) Central Time (US & Canada).
Where: 3rd floor PM Conference Room

Meeting time changed to 1pm.

All,
Please plan on attending a meeting Wednesday, 30 May at 0900hrs in the Mobile District Office to discuss the
Air/Noise/Traffic EJ inputs for the Mobile Harbor GRR. Read-ahead documents will be provided prior to the
meeting.

(b)(6)

(b)(6)

g ppriginal Appointment
(b)(6)

(b)(6)( )( )( )( )(b)(6)( )( )
(b)(6)

(b)(6)



From:
To:
Cc:
Subject: FW: DQC Review - Mobile Harbor GRR
Date: Thursday, May 31, 2018 6:54:00 PM
Attachments: EC_1165-2-217 - Review Policy for Civil Works.pdf

Have you been given access to shared planning drive to access the report for review?

-----Original Message-----
From:
Sent: Thursday, May 31, 2018 6:53 PM
To:

Cc:

Subject: DQC Review - Mobile Harbor GRR

All,
The Mobile Harbor GRR Report has been uploaded to Dr. Checks for the DQC Review. Please have your review
complete and all comments submitted in Dr. Checks NLT 14 June, 2018. If possible, please complete your review
sooner than the deadline because the PDT has very little time to turnaround the report prior to release of the DRAFT
Report.

Attached is the new Review Policy guidance for Civil Works (Refer to Section 8 District Quality Control and MSC
Quality Assurance) is the DQC Review Lead.

Let me know if you have any questions.

-----Original Message-----

(b)(6)

g g
(b)(6)

(b)(6)( )( )

(b)(6)

: (b)(6)( )( )
(b)(6)

i(b)(6)( )( )

(b)(6)



From
Sent: Tuesday, May 29, 2018 7:08 AM
To:

Cc

Subject: RE: DQC Review - Mobile Harbor GRR

All: We are still completing the report. Will let everyone know when it has been uploaded to Dr. Checks.

-----Original Appointment-----
From:
Sent: Thursday, May 03, 2018 10:41 AM
To:

Subject: DQC Review - Mobile Harbor GRR
When: Friday, May 25, 2018 9:00 AM-10:00 AM (UTC-06:00) Central Time (US & Canada).
Where: Main 3rd floor PM Conference Room (in hall across from restrooms)

For those not in the district office, call-in Information is as follows:

USA Toll-Free:

(b)(6)

(b)(6)( )( )( )( )

(b)(6)

c (b)(6)
(b)(6)

(b)(6)

(b)(6)( )( )

(b)(6)( )( )( )( )( )( )

(b)(6)



Access Code
Security Code

All: You have been selected as part of the DQC Review Team for the Mobile Harbor General Reevaluation Report. 
Please make plans to attend a DQC kick-off discussion on Friday, 25 May at 0900hrs in the main PM-Conference
Room. The Report will be provided electronically to you that morning.  Your labor numbers for this effort are as
follows:

e

(b)(6)

(b)(6)



��

�

������	�
����������	���������������������������������������

����������������� ��!"#!$$���

���%� �����������������%&�'#!"(�!)�������*+�,��***�

�

�#�-./&��


��������������������������������������������������������������������������������������������������������������������*��$0�.&����*�1�

� �

�2�3����+��	�����*�*�

%&($���$��.�-$����/#-#$��&!4��.('��#(#$��

��53�%���63��������3536�%��7��

�

�

��86�������
��
���

�

�&�&"�&�'�������������������������������������������������������������������������������������������������������������������������������������&"$�

�

�����.����$99999999999999999���9999999999999999���

�������/#-&0#/#(�9999���999999999999999999999999��������������

+����#�(�#0.(#�!��(&($�$!(99999���9999999999999999999999���

,����$ $�$!-$�����999999999��9999999999999999999999���

������/#-�99999���9999999999999999999999999999�����

����8&-:"��.!49999999999��999999999999999999999��,�

�����'$��$;#$<��/&!999999999��99999999999999999999��,�

1����#�(�#-(�=.&/#(����!(��/>=.&/#(�����.�&!-$9999999999999999999��+�

?����"$!-���$-'!#-&/��$;#$<9999999999��9999999999999�99�*�

�*���3!4$�$!4$!(��@($�!&/��$$���$;#$<999���999999999999999999��++�

�������$�3�3���9999999999999999999999999999999�+,�

��������$�33�3�����& $(�����.�&!-$��$;#$<99�999��99999999999999��,,�

�+�����$-#&/��&�$�99��9999999999�99��999999999999999��+�

�,�����/#-��&!4�6$"&/�����/#&!-$��$;#$<�99�99��999999999999999������

������#�:�3! ���$4��$;#$<�9��99999�9999�999�999999999999����

������4�#!#�(�&(#�!99999999999��999999�999999999999����

�����3��/$�$!(&(#�!9999999999��9999999999�999999999�1�

�

����
�3����

�

���$!4#@����$ $�$!-$�9999999999999999999999��9999�����

���$!4#@�8��-��!���9999999999999999999999���������������������8���

���$!4#@�����/$��&!4��$���!�#0#/#(#$�99999999999999999999�������

�

��'#��-#�-./&���.�$��$4$��������������,)�4&($4�����$-$�0$���*�����



������������	�

�
�����
���

���

�

��������������������������������������������������������

�

����������������

�

� !"������� # ��$��%����# �&�'��(")*�������������������������

� !"������� # ��$��%���*�!����+�,�#���-.�/*��/(���# �&����������������0�

� !"���0����.-���1�����..�/(��2���'�3--��#���1�.���/(".�����������������

� !"���4����.-���,5�����* + )�* �/�+��.������������������������6�

� !"��������.-���3�����.-��* �/�7����* + )�* �/�+��.����������������0��

�

�



�

�

�

��������	��
�����������������������������������������������

��������������������� !�""���

���#� �����������������#$�%!� &��'�������()�*��(((�

�

�!�+,-$��

	��������������������������������������������������������������������������������������������������������������������(��".�,$����(�/�

� �

�0�1����)���������(�(�

#$&"���"��,�+"���-!+!"��$�2��,&%��!&!"��

��31�#��
41���
���1314�#
�5��

�

�

����,����"����%!���!�+,-$��"�&$.-!�%"��$��$++�,�&$.-"'�+����"%"��!6"'�-!�"�+�+-"��"6!"7��&�$&" ��

�����!6!-�#��8�����2,+&��.�����6!2!� �$��"$�-"������+"��������"6!"7����$--��!6!-�#��8�����9"+&��

�����!�!&!$-��-$��!� �&%��, %�2"�! �'�+���&�,+&!��'�$�2�
�"�$&!��'��$!�&"�$�+"'��"�$!�'�

�"�-$+"�"�&�$�2��"%$.!-!&$&!���:
���;�<���1&����6!2"��&%"����+"2,�"������"��,�!� �&%"�=,$-!&��

$�2�+�"2!.!-!&�������������������������� !�""���:�����<�2"+!�!��'�!��-"�"�&$&!��'�$�2�

��"�$&!����$�2��$!�&"�$�+"�2�+,�"�&��$�2�7��8����2,+&�����%!���!�+,-$���,&��=,$-!&��$�2�

+����"%"��!6"��"6!"7����"=,$-����&!� �7!&%�+��&�$�2��+%"2,-"�+���-!$�+"���1&���"�"�&��$�

��$�"7��8�����"�&$.-!�%!� �&%"�$������!$&"�-"6"-����!�2"�"�2"�+"�����"6!"7�'�$��7"--�$��2"&$!-"2�

�"=,!�"�"�&��&��$++���-!�%�&%!�'�!�+-,2!� �2�+,�"�&$&!���$�2�2!��"�!�$&!������%!���!�+,-$��

$22�"��"��
��!+"�����$�$ "�"�&�$�2�>,2 "&�:
�><��""���"6!"7��"=,!�"�"�&��,�2"��&%"�

?1�����$&!���@,$-!&���+&?�:�,.-!+�4$7�A��4B<��(����*<�$�2�&%"��!�$-�1�����$&!���@,$-!&��

>,--"&!�������""���"6!"7�.��&%"�
��!+"�����$�$ "�"�&�$�2�>,2 "&�:�"�"��"2�&��$��&%"�?
�>�

�""���"6!"7�>,--"&!�C<���1&�$-������6!2"�� ,!2$�+"�����&%"�!��-"�"�&$&!������1�2"�"�2"�&�

�D&"��$-��""���"6!"7�:1���<�$++��2!� �&��.�&%��"+&!�����()*�$�2��()�����&%"�#$&"���"��,�+"��

�"6"-���"�&��+&�:#���<�����((��:��4����(���*<'�$��$�"�2"2�.���"+&!�����(**�$�2�)(�/����

&%"�#$&"���"��,�+"���"�����$�2��"6"-���"�&��+&�:#����<�����(�*�:��4����)����<����

�""2.$+8�!���"=,"�&"2�&��!����6"���--�7������-!+��$�2� ,!2$�+"��"-$&"2�&���!6!-�#��8��

�"6!"7��������!����6"�"�&�!��&%"��"D&�6"��!������&%!�� ,!2$�+"��-"$�"��"�2�+��+"�������!��,"��&��

�����E,�$+"�$�����!-��

�

������-!+$.!-!&�����%!���!�+,-$��$��-!"��&��$--��������"$2=,$�&"���:�@�����<�"-"�"�&�'�

�$9����,.��2!�$&"�+���$�2��:����<'�2!�&�!+&�'�-$.��$&��!"�'�+"�&"������"D�"�&!�"'�$�2��!"-2�

��"�$&!� �$+&!6!&!"��&%$&�%$6"�+!6!-�7��8���-$��!� '�"� !�""�!� '�2"�! �'�+���&�,+&!��'�$�2�

��"�$&!����$�2��$!�&"�$�+"�:
;�<��"�����!.!-!&!"����:�""��$�$ �$�%��*������,�&%"��+-$�!�!+$&!���

����@��������-!+��$�2�-" $-��"6!"7�<�

�

)���!�&�!.,&!����&$&"�"�&��������6"2������,.-!+��"-"$�"F�2!�&�!.,&!���!��,�-!�!&"2��

�

����������	�
����������	�
��������������
�������������

�

�

�



������������	�

�
�����
���

��

�

�������������

�

������������������������� ���������������������!���"�#$���#�%&����'����&(%�#)���(����(*�

%�(�+��*��(%�#�)�#�&��#�!��'��#��������,���(����*�����(�����*��()�(��#�()*��(%�����#��(��#+����(�

��������#����%�&��(�����&���#��#���++�(%����(���(�%������(�%��&+�(����#���#+�������������

%���)(��-����(�������.*�������������(�*��(%/�#�012�#�3&�#�+�(����(%/�#�����#�������+�(���'������

#�!��'�%�����(�&#������(�����3&�������(%��#������������������(���

�

�� �#�!��'���#��#+�%��&���%������4��+�5�%���#����+&�������+�����%��(�����%������(��(%�

�+���+�(�����(�%��&+�(��*�&(���������#'������������%���6�!��'����#�������'���������������(%�

�&���+�7�%���#����������#�*���++�(�&#����'����������!��������+���8�����(%�#�����!���+��#��(���

������������(����()��&���#��%��� ���%������(���(������������(%�����������#�!��'�#�3&�#�%��(���

��#���&��#��#�%&���'������#��$��(��#+�%*����%���#��%��(���#�)#������*��(%�%��&+�(��%��

�

���9���(%�()��(�������#���&��#���#�&+���(���*�#�!��'��+�����+�(�)�%��(��#����'����(�

�� ����#��(�!�#��&����+�(����(��'�����8��#(�����#��������(�������#�3&�#�()�����+����

�(%���(%�(��*�����+�(�)�+�(���������#�!��'�'��������#��#+�%����(��#)�(�7����(�����#����(�

�� ����(%�'�����(!��!���(%���(%�(���8��#�������++�(%�#��+&���������!�����(!��!�%��(�

���������()��������!��#�!��'����#���������#�����'�#$��#�%&������,���3&������+�(�)�+�(��

�#���%&#�����������2��*������(���(�%��(�����:&������2�(�)�+�(�����(*�+&�����+����'��������

�#�(�����������������#�&��#��

�

%�� �����!���'�#$�����((�()*��()�(��#�()*��(%�012��#�%&����+&���&(%�#)��#�!��'�� ��

���&��#���%��(���)&#���*������#�%&����+&���&(%�#)��9���#����:&��������(�#��/:&������ ��&#�(���

-9:�/: .*�%���#��%��(���#�)#�������� ��&�������������'�#$��#�%&����'����&(%�#)�� )�(���

,���(�����6�!��'�- ,6.*�%���#��%��(���#�)#����;����+����#��&������������ ,6�)#�&��'����

&(%�#)���(���#�����������������6�%���#��%��(���#�)#������
���#�&)���������#���+�������*�<:�

���������+����(���6�!��'��(%�=�)�����#���������(��#��(������'(��������)&#������#���#��%�

�!�#!��'������!���'�#$�����)������%�!����+�(���(%�#�!��'�#�3&�#�+�(������

�

�

�

� �

�

�

�

� �

�

�

�

�

�

��)&#��������!���"�#$��6�!��'��#�%&����



� � ������������	�

� � �
�����
���

��

�

�

�
��
�
��
��
��
��
��
��
��
�
��
��
�
��
�
��
��
��
�
��
��
�
 
!
�"
��
�"
#
�$
��
��
%
�



������������	�

�
�����
���

��

�

���������������

�

���������������� �!���"#$�����%�&�'�����(����������!�����%��!���(�&���)�(��%������!���

*�!����+�!��,��&�!)��������(����%�����������!�� �!���*�!���-��+�!���������������"#$���

��%��+�(������������������!��&�!����� �������!���(&����������&)���.��(!���/�!����� �������.�

(��0��!��� �!).���&���&�!).�����,��&�!)�� �!�����������������(�����!��"#$���(��%�����!��!���

*�!���������� �&&�+������(��!��������!��!��!�����(��!������ ��1!����&�(������%��+������(��%����

"#$���(&���.�(��0��!�.�����(�������2��

�

3�4�5�%��+�6���������� ���'�!���5���������6��0��!�6&������.���(��!�� �!���*�!����&�

5��������������&�3*5���

�47�

�

3�4��8��������9������������&��)� ���!���:����6��!����!���������;�����!)�<���������

6��!��!����6��0��!.���(��!�� �!����3"#$����

�47�

�

3=4��6�� ���������%�&��!����� �!���*�+�>�&���������#��!����!�:���������<���������

6��!��!����#)�!��.� ���&���(��!�� �!���?�!�������)�6�� ���������%�&��!�������� �����3"#$���

�

�47��

�

3@4������*�+�>�&�����<���������6��!��!����#)�!��2�$���������6���A�!�����;�&�����&�!)�����

?�(��%����9�!���!��������6��(��������.���(��!�� �!��������!!������*�+�>�&�����5������&�

<���������6��!��!����6��0��!��((���!���)�!���*�!����&�$�����)�� �#��������3�*>5<66��

B4���

�

������"#$�����%�&�'�������%��+�(������������������!��� �&&�+���� �������!�&�

(�����(&��2�

�

3�4��������!��!���%��+�(�&��)����!����((&����!���&&���%�&�'�����+����(�����!���

�

3�4��6������%��+����!���!���!����(��%���,��&�!)�� �+�����

�

3=4���5�%��+�����!������&�&�.���&����!�.�&� ���)�&�.��������������!�+�!�������&���������

(����������

�

	������5�%��+�6&����

�

�������5�%��+�6&���3564����!��� �����!����&��������!�!��!�(�����!��!�����������C�((��%���

�������!�!����� �������!��&�!)�����!����!�(��!��(��������������&��(�����!.�������!��!�+�!��!����

�����&���������56�����&���!�������� ������(&������+�!��!���?� ����!����D��&�!)�$�!���,�������!�

!����� ����������1���/��!���,��&�!).��0��!�%�!).��!�&�!).�������!����!)�� ��� ����!����3���&������

�!�!��!���&��� ����!���4����������!���)�!��������)������!����1!��!�(���!���&.���%��+������&����!�

�1!����!���������&���!�����&���������������!�����%�&�(���!�� �!���(�����!���8D����%��+����

3���&������>  ����� �������&4����!�����%�&%����!���)����������(���!����������&�������&�����

!��������!�(��0��!���%�&�(���!�������56����������!������(��� ���%��+� ���!���������!����C���



� � ������������	�

� � �
�����
���

��

�

������������������������������ �!"#���������!���!������������������$�$������%&�'(#�

����!���!���#��!�)*���$��������������!����!���&��+��!�,��������!�& ����&,&*����&�������

,��������!�& ����&�,&*)��-  ����������!�� �.� �������.�����'/�#�-01#�2�&1#��� ��"���$�

 ��� #��$$�� �!"#�����!���!�� �!"#������� �!"#���.�������!� #���$����!����� �!"�%3�4�5(*�

���� $������ �$�$����!���1&���$���"� �.� ����!���� �$�$���  ���6�����$������!�!�������!���1&����

!���������������$�$����������!�!����$��!����!��!� �.� ������.��������$�������$����&�����������*)��

0�����$�������!�"�!���1�.����,��������!�4�����7�!�����1,4*���$�!���,5��������$��8��

�����.� ����!���1&�����!��������!�� �����!��!����������$��!�������!�� �!"#���$�������6����$�!��

�������!��!�!���� ������� ������!��!���������� ������!��������� �����$�!���,5�8��/�� �!"�

,��������!�& �����$�!��!��  �� ����!�����!���������$���.�������$�!��!�����.�����!��!��")��

9����!���&,&#�!���1&������ �.����$������!���$����!��.� .����!��!����!�$"�!����� ��!�!����������

��� ����$����������!�����!�����!�$���.����)��2!����!������������ �!"����!���&��+��!�,�������!��

��� ����!�!���1&���$�.� �$�!��!����:���!������$����������!��$������!�!�������������!��)�

�

��*�0���1&����.�$���!���������"������!���!"�!����� ����.��������������!��!�����+��!���7�#�

 �.� �������� �:�!"#���$� �.� ���������!��������!�!������+��!� �����"� �)��2���$$�!����!��!���

;������<�$�������$����&���������	)�)����������  ���$���!��!�������������$.���������!*#�!���1&���  �

�$��!��"�!������!������!��!����  ���!�����$�$�����������.�������������  �$��!�!��!������������

��.������*#���$���  �� ����$��!��"�!����+��!�.�����!�����.���#�!������!!����!������������!����� ��

��$������������.�������������$��!)��-�1&����!���$�!�� �$��������!���������!�����������"� �.� �

��$������������.���#���� �$������!��!�� ����  �����#��������-����!��!������������-���*#���$� ��

��$�$�!��!�������$#���$� ����!�����!�������$�#��!�)��1&�����!���!�����!����$�$������!���

���������!�� �.� ������.���������!���.��"��!��!����!��������!#����$����������� ������"����������!�

������+��!���������$�!����������!�$�)���

�

��*�0��!�����:������:!��!�����!��� �#���.�������  �������$� �$���$����$��!�$���� "����

!�����������!���.��$����������7����"�$� �"��������� �!�������!����!�$"�������+��!)��0���&,&����

&�,&����!� ��!��  ���.������6�������!������!���1&�!��!���������$�$�!��!���&,&����&�,&*#����!�#�

��$�����$� ��������!����!�$����!��������!����.���  ����+��!��:���!���)��0����������!��� �� "�

���!����!����!�����������2�&1)��0�����  ���������$�������������!�� �!��!��� "���.���=�

�

��*�0������+��!��$��!���  ���� �$���$�6��!�����$�������  ���������"���.����)�

�

�*�0������+��!�����$� ����  ����.�$�����������!�!���������  ���.����#���$��!�!������������!��

����!�����!�������$� �)�

�

��*�����$��������$������!�#��  ���6����$���.����#���!��!����:���!����������� �>5-����� ��"�

���� ��������.���#���  ������� �!�$�������!���'��!���!�������$���������!��������!)��0���

>5-����� ��"����� ��������.������  ������� �!�$������������.� �"�!������������!��

?/>5-���������)�

�

�$*�2��$�.� ��������1&#�!��������$��!���!���  ����.�$����������!���!"������� ���������!�"�

���!����!��������.�$�1&�����!���� �������!�)��0���������!�������� �������!������$���$�!��������



������������	�

�
�����
���

��

�

��������������������������������������������������������� ����!�"����������������������#�!$�

�������%����!���#���������&'()*������!������!����������!�!���!�����+'���#�����������������������

)������,�,������"��������"���������#��"������������������#���������"�!��������������-����!����

��!����������$�����"��������!������!��������!�����,�#����������

�

&�*���'��%��������,����"��������������������'������!���������������%�����!���������������.����!�

����#��������������)���� � �'+���!�)����  � �'+$�"������.����!$������!��,�����������,�������

���!�"�����������%�����������!�������!����!������#��"������)���'������!����"�����������

��������!���������#���������,���/���������#��#�!����������#��"�&(0�$�1)+$�+23$� �'+�

����������$�����*����

�

��1�������������� ��,������$��������!������������#������"��������#���!�����+'����������,��

���%����$�"�����������������,$�!���,�$�������������$���������������,����%���$������,���+'���#����,�

��������#�������"��-����������!�"�����������%���������!���!�#�����!���4�"�#��$�"���������!����

,�����������#���!���!������������#��������,�+'���#��#���������5�����$�������#����$����������

���������������"���!���.�������#��"�����!��������#������!���������#������+'$������������+'����

��.����!��������������#�����������5�����$�������������������671��������#���$��������������

����#��������!����������������!����!����$���������������������������$�"���!�����#���!���!������

�#��������,�+'�"��������������!���������������%��������������������!���$�!����������

��!�����������������$�����#��������.�����,��������������#����������� ������7���������&� 7*$������

"���!���.�������!�#�!����+'����7��������$����������������������$�27�������!�#�����

���,���������+'�������������������,�1�����������'��,����&�1'*������!�������������,������

��#��"�����������!������!�������������"���������!�#�!����+'��������!�#�����!���

'��,���������+'����������������������������������$���������"��-���������!���!�����,������

��#����������������������������������������'�����������������,�+'�!�#��������$�����+23������!�

����!������"����40671�������,��!��������"������������,���������+'������������������

1����#�������������,���������+'��&�5����������1'$������8����*�������"��������(�������������#���

9��-��&(�9*$�40671����

�

���+�����������������)���!�#����������������+'����,����������������������������������'()$�

�����������"��������+23���)���'()���������������������������!��,�������������������&�*����

��#��"�����"����������������������!����������:�5����������.����!$������!��,�����������������

!����������������������������������,�����#��"����)���+'�"�������������!��������!�������;��������

�������������������"��,���#��"���!�����������!������:�������$���!���������������+23���!�

��,������������#���������27��������!�����)���!�������$�27�$����+23������!������!�������

�5��������!���+'����!���#���!���������"������������������!��������.����������!���!�+'��

�

!��(�#������������+'���

�

&�*���)���+'�"�������������!�"����������!�����������������671�����������������������������

���%���$��������!��������"��������������������+23$���!������#�!�������27��������!���������

���������#�����%����$������������+'�"������!�#�����!�"����������������<
�!�����������5������,���

����������������7�����,�1,��������&��71*���1����������������������!�����!�#�����!$�����!�����



� � ������������	�

� � �
�����
���

��

�

���������������������������������������������������� �����!���"!�������#����������������#�����$%��

&���������������������!�����$������ '�����������!����� (��"!������!���%��&�������������

�����������!���!�����)!*�����!��!"�����"��������$��������!���������������������������+�����������%��

&������*�������������������������!����$����� (�����������!,�)��*!�������!�#��������-�����

�!�����)��!��������%��!����!,�)����!��������������������������#������.�����*�����������!�������

�����#�����#�!"������!�/��""!������������������������!������%�

�

�0�1��&����������������#��!)�*��������*������/��������!�����.����)!!�������!�����������

 (������� '.��!���"��)��������!�����)���������)!���!"���������)��������������%��&����-&������

���������������!���"��)��*��!��)���#���������$�!))�������!������������"!���������!���%�����

����!����!"�����$����� (�����������+�����������������������#��"�)����)���#��.���)������������

������!"��������0�%�%.��"�&$���2�!��&$���22�2��������������!�!����������"�!*�������1%��'�����

�������!�����+�����#�� '�������!���*�������� (���������!������!���������$���*��������)!����

��)�������#��"�)����)���#����������$3��!,�)���)!���0�%#%.������#�!�������)���#�������!��.���)%1%�

�

�%���!������!"����%�&���"!��!���#�����#������������"$��������)������+������)!������!"���

��%�

�

0�1��'�������%����!����������!������)�����������!,�)�������.�����!���!"������!�/���!��)�.�

��������#�������!�����!"�)!���)��0�������!��$1���������!*��������)�.� (�.������ '.��!���!*�

��+��������!������������*�$�������)���%�

�

0�1��-!)�*������!��!"�2�����3���/%��&��������!������)���������)��!��������!)�*��������/�����

��������������.����)����!������!���������"!��!���#������*���*�*4��

0�1��-!)�*������!��!"����/���"!�*�����)���!���0��������#�������1�!�����)���������!"��������

��������!�������"!��������!��)�%��&�����!)�*������!������!���)����4�

5�&���������)������"�!"���#�������#6��������*�������!���!�� '����!���*��������!���������

�������������#��"�)������������!���*�����"�����!)���������������)���!"���������$�!��"�������!"�

������!,�)��!����!�!������!,�)��%��7��������!������.��������!�������!������)!��������!��

���������-�*�(�"��$�'""�)��38�����(�"��$�'""�)���0��������$������!��������*������!�����

��������"�!"���#�������#1%��

��

5�9���)��)/#�!������"!�*���!��!��������!,�)��!������$�����.�*���.������������*�#��.�����

���������)�!�����)��!�������.��!���!��������!��������"!�������-&.�� '.�����������*�.�

���������)������*�0���!����#�������)�.� (�.�� '.�����:;<(����*�*���1%��&���

�!)�*������!����!�������"�$����)����������!,�)��!������$��������������)�����*�������!��

����������������/0�1����!����=���!��������)�������������>�����#�)!�����!��.�"�������!"�����

��!,�)�.�!��"������)!�����!����!�����!�������#��"�)������������!����������!�*����!���!�

��*�����"�=�������"$������!������!��������/=�������!��*0�1���������$3��!,�)��������������#=�

��������$3��!,�)��#!��������!,�)�����=��������)�����!��!"������)��!�.�������*��#�!"�



������������	�

�
�����
���

��

�

���������������������������������������������������� ������!���"�����#�"������������

���$�����������������"����������������"��������"����������������"��������$������������%��&'���

�

(�)�����������"��������*������!�������������+�&�����������������,�����������&��������",��!�

����-�����!����$�����������������"�&�������������%����"����%������������������������!�

����"����������������������"����*�"�����""������+��%��������!����*+��������������������

���*�������!�������������+����'��

�

(�.�����������������������"��������%������������,�����������"��������������������������

���&��!�������"�����������%�����!���"������������%�������������'��/��������������������

��������������������-��"�����01���������%������������������!����������������2��&�����'���

�

(�.�������"���������������������%��������������������������-����������������������,�

�%�������������!�����,����$������%��������������������������"�������������%��,'�

 #�/�����������������������������������!�����������������1)/+�034+�����%�������������

�������������������������������%����"���%��&������,�����"��-��������������������������������

%���������%��&������'���

�

/��������!�������5�������"�������%��&�� ��������!���"������#'��0�"�������0���
�����

+�1������!�

6��������7�����*+�.������-�8�"���"��������������������������!�������5�������"������+�

���������+���!��+����������,���%��&���"�"��������,��������������������'��

�

 9#�8�&�����&����������&��������������������"�����������������������������������,����

���$�����������%��&��'�

�

 :#�;������!��"��������������%�������������������&���������%��������������%��&���'�

�

 �#�.�����������������������"�����������,�����������������-������������������������%��&'�

�

 �#�/����������������������"���%��&����"����������%��&'�

�

 	#��;����������������+���������!��������"���������"������������������+�&��������*������

���������������������%��&���'�

�

 �#��.�������"�������������-����������������������%������!����������������+���������������

�����"���������������������������"�������������'�

�

 <#� .�������"��-����������*�������������������������%�����,������������'�

�

 �
#�;��������������%�����&��������5������"�����������"�./0�/�����������=�10�1����'�

�



� � ������������	�

� � �
�����
���

��

�

������������������������������������������������� �!����������������"������#���#�

#���"����#$��%���&�������'�� ��&���� �������"�����������#� �#����#�!������'�����()���#�

��������'� �!���� �*�

�

�����(�!���� �+����� �������#�,������$��-�.����"���� ����� ����-/����& �"�0-����� �

�����#��0-����"�1����#�����%($��-��������������������#�������� ����2����� �����2���#��3����2�

�����#��'�������������& �"�"��������#��������������������� 1�������� ����"� ������!�� �!���$��

%���' �����&�4����&��#� �!���� ���������&� "�#������������������� ����&&�������1� ��#���#�

#�!� ������&�� �1� �� ���������� ���!�����������&�����#���'���� ��'��� ������!�����#�&���#���&�

3�����#'�$�

�

���(�!���� �+����&�����$��(/5����������� ���������#� ����"���1������ !��'���� �!���� ��

������#��'���������'�!� �"�����"���1�������"��1������������������#� ���������� �4�� �"����$��

6����������'� �!���� ������� ��������#� ���'�!� �"�����"���1���2�����7�����������#�"1��&�

-���������7�-��)����1������""��������"�����������#�,���������#����&�������&�6��� ����&� �

��""�������0��#��������8�!����"�����&�(��� ����7�-�)����1������������'� �!���� �9�7�-�

�

:��&� ���������'� �!���� ������� �����������!�������'���������������&� ����&��������$'$2�������

� ����'�& �"���!���"����9��'���12��"���1� 2���#����������&&���������9�' ����2����� ����2���#�

���������'�����"�����������#����#�� ��#����#$�

�

����(�!���� �+�6�#����#����$���� ���#����#����2��%(� �!���� ����������������#�1�����

(/5���#�6�)(� �!���� ��1�����(/52����� ���� 2�� �5����#�����'����5 '���;�������5�5�2����

��� �� ����$��6�)(�"�������� &� "�#�1�-/���& �"������#���&�0-���$��)�� � �!���� �������

������!���� ��������#����#�!����"�����&����� ��� �2������#��2�� ����� ��� 3�� �#���������

 �!����#$��(/5��� ������� �'�#���� ������"�"� ������������#��'���������� ��������������&�

4����&��#� �!���� �$��5�5�������� ��� ������������&��������������  ����1��"���1�#�1�0-���$�

�

�#���(�!���� �+�) �!��1$��)�� � �!���� ����������#!���#������� ���&� "��������������"�

���"�2�� �#�������2���#��&&�����������������#�������#�� �� �������������'� �!����$��%���(/5������

��"��1���������� �4�� �"������&�����) �!��1������&��<	=��)�����>���<:��	<����#�����&�������'�

) �!��1�����-����"���������#��������#�#������������ ������� � �!�������� ����$�

�

?������ ��1*�-���������
:=���#��
:���&�����@��� �(���� ����8�!����"���������@(8����&�

�

	��)$>$���
���=�2�����"��#�#�1�-���������
==���#�:
����&�����@��� �(���� ����

(�&� "���#�8�!����"���������@((8����&��
�=��)$>$���:�����$�

�

?�)� ����*�%������&1�������������� � �!���� ���&����� �4�� �"�������"�3������������ �!����

 ��� �����#�������"�����#�4����&����������&�������"�"� �$�

�

?�(�������0���*�)�� � �!���� A����&� "���������������� �#���������' ������#������#����

�������� ���2���� �4�� �#�1����$�

�

?��&&������&����#������� �*�8������� ���&�������&� "���������'������!������ 12�����!� 2�

&���� ������' ������������������ �!���� ������� ������������ �!����$�



������������	�

�
�����
���

���

�

�

������������������������������������� ���! ���������"����#��$���%#��� �&� ������������

!&���&&�����#"����������������� �!���%#�%�#����

�

������$�� ������������'� $���&"���($�� $�� �������#������"� $���&"���� �!���)��$��"�*��

!%�����$��#������%����������$���!"�#�����+��#����#������#&����������&��,�����$��������������

 �"%��+��������$������#"�����������#�������-��$���"%�#��� ������$������#"����������� �&����

"�*��)-��$��#�&*&��&&� ���������$��$���� �&�����#��� $�� ���������&����)�#�������-��$���+��������

%#��#�#�����&-������$���+%� ����������&����� �&�&����#�����.�������&���$���� ��#&�#�)�#���)�

�#��&%�#�� ����& #�������������#��� �&������ !"���&�!���#)���)�(�%��/�/�0�-��$���'1�"!&��

 �""�&&�������)�����������&����"���)���$��#������%#� �&&-��� �!���)��$��&��� ��������#������#&-�

 ��&�&��������$��$�&���# !��#��

�

�)����������#&2�3  �&&����/���#"��������($���'1������%#������#������#&����$�&!��� �����

����#"�����-��� �!���)�� *)#�!�������#"��������!��*���&�!���&��#�"����&-�����������$�"����

!���#&������$������-�������� �%#� ��!#�&-������&&!"%����&�!&������&!%%�#���$��*���������)&��#�

 �� �!&���&����������#&������������#"�������%%�� �����  �&&-��4� ������-�������$�#�5!������

&�����#�&�!���#��$������#������&�)���#���)�����#"�������  �&&�����5!��������($������#"������

%#��������&�%#���� �&�����������&����������&$�#������$���$�#&��$���������$�����$����������*����

�#����$�!���!�$�#�6������)#���������$���)�� ���#�"��$� $���� �"�.�&��&������"���#����"!&����

$������������"����#��$���%#�����&�#��&�������&&!#�� ���$���!��!�$�#�6���%�#&��&��������)����

�  �&&��

�

������7�& ���"�#���/���#"��������&�#�!������#�#������"!&���� �!����$����������)���& ���"�#,�

8($�&�����#"�������&���&�#�!����&��������#��$��%!#%�&�����%#����&&�"��������#������!���#�

�%%�� ��������#"������5!������)!�������&���/��$�&�����������#"�������&&�"���������9:3����/��

���&�����#�%#�&��������"��������� ��&�#!������#�%#�&���������)�� ������#"���������#�%��� ��8�

�

��;���0!�� �0�#�� �%���������0#��! �&���7�%�����)�����$��������<�#*&�%#��! �-�&��� ����)�

%!�� ������ *�����$���&%� ��� �%#��! ��"������� �&&�#����<$�����#����&���������%%#�%#�����

�$���'1������%#������#������#&����$��  �&&����%!�� � �""���&�#� ��������($���'1������

��&!#��#������#&��#�����#�����& $��!����%!�� �%�#�� �%������� �������&��&��$���#����������$��

#������& $��!������

�

��=���(#��&%�#�� ����($���'1�������������#������#&��������� ��#�)�#���)��$���+��������

��& ��&!#���������#�!���������$��#� �""���&�%���������9:3�����($���'1-�3(��(��"�>���-�

�#�1�1������%#�%�#�������������%�#������#��$��3(���#�/�0���&� �"%������$�������,�

�����7�& ��&���$����"�&�����$��#������#&-��$��#��#)���6�������������������&-������� �!�����&$�#��

%�#�)#�%$������$��$�� #��������&�����#���������+%�#��� �&������ $�#������#��

����/� �!����$���$�#)������$��#������#&��

� ���7�& #����$�����!#������$��#�#�����������$��#�������)&����� �� �!&���&��



� � ������������	�

� � �
�����
���

���

�

�������������������������� ��!����"������#��$%��������%�����"���#��"����#��"����%����!���

����������%�&���������%�����"�����#%��!��"��'������%���#"������������������ ���%�����������

��%%�����'����#%(�

������)��������������!�*�%���%�%(��+"��*,�#�������������"�#�#���������%���%�%�����"��

�����#��������#�������������������-�������"���'�������������%�'��������#��"��"�����#%�

�-���%%�������"��������&��"��������%��������.������������������.��������%���%������"��������&�����

�"�����%��%��"�%��������%����������������%���%! ��"��.� ��������%�%����������"�����������!�

����������(��+"�������#�����������"�#��"��,)+�#������%%���������"��!�����*����#�*�����&�/01���

��%���%�%&�����������"�����������%�������������"�������#&��������������"�������"������������

����%������������(��+"��!���������%�������������!������2����%�����%��"��������'��+ �������,*�

#����%������3���"��*����#�*����������/01�����%���%�%(�

�

!(��1���������!��"��*����#�,���(�

�

�����+"��40�������������"�������%��%��"��"������%�������%���%���%����!�����������'��"��

*,(��1��40�������������������������'����5���%���6������!������"�*,�������%����������������

�"�������������%�������%�����!��"��*,(��+"��40�������������������%�����%�'�%����"�*,7��"��

40�������������� �����'����%�'����������"���� �!���*,%�������"����"��40��,��'���%�

)������������"��!�����"��40��*�'������8�%���%%�)������������"��!&�������!���"��(���!��"�����%�

��%�'��������������"��%����&��������������"����%����%��!��"��*,&��"��40��%"����������������

��%����������#�����"����%�����������"��*49(��+"��40�����������:%����������%"����;���!�����

�������������������7����������#"��"����"����������%�2��������������������'�����&��%���!������%&�

�%%�������%&�������"���%������!���������'�������'���!����������"�%���!��%�!�� ��������%&��%������&�

�%����������%���&��%�����������%�����'&�"�%�%�'��!������������'��� �������%�&����"�%�%�'��!������

��������&�������������������%�������!!���%�����"��������7��������������#"��"���%����!�����6��%�%�

!�����,*�������.�� (����������%������������%&��!��"��*,����%�������������+ �������,*&��"��40��

��%������������-���%����!������,*�!�����"��)�<��������������������!��"��*,(�

�

�����/����40������������!����"�*,&��"��40��#����������������� ��!��"��%�'����40��

1��������4��������������"��*49�������%���%��������=>/01���*�'����������'�������+����

�*�+�(��1�����������*,����%�����%����%�������#�������'������ ���6��������%(�



������������	�

�
�����
���

���

�

�

������
�

������������������ �!��""#$�� �%$#�&�$#'�"#$(����!�)��*�#�+�
�

,*�������*�(��������� �!�%$#��*��&�$#'�"#$(����!�)��*�#�+�*�-����!�"#�"�#�(��$!-�-��!�����*�./�00123434056�
�

,*���������� �!�*�-����!��$$#(�!���(����*��*��&�78�!�)��*�#�+��*��*��-��*�� ��(�$%%�����$��9�������*�-�" �!6��

:$#�%�#�*�#��!%$#)���$!;��$!������*���78����9993999399996�,*���������� �!�&�!� �(�-�<($�-�!$���!� �(�+�

�!(�"�!(�!���9��#!� �"��#�#�����6�
�

=�*�#��>��""#$����*�-��������� �!;��*��*��-�-��������$��*�!?���-���#��)-��!��-�#�@��#�;��$!-�-��!�����*�-��(>�

(��� $")�!���!(�#��*���#$�����7�!�?�)�!��A�-�!�--��#$��--6����-�@��!��#���-�$!-��$��*�-��������� �!�$#���-�

�9�����$!�(����$�-�?!�%���!���*�!?�-��!��*��-��(><-�$"��$#� ��� �$%�#��������  �#�@��#��!����#����!��""#$�� �%#$)�

�*�-�$%%���6�
�

7�/�/$))�!(�#���?!���#��A $�'�

�BCDE��FG��HIJKL��MH���NJJIOP�EQR�ST�UKKENVIL�M�JNEIOPDJ�

�

WFX��YBZ��IO[�IRK�\]�N̂�I�TMT_�]̀��ST�BR�I�LBVBOC�PN\DJ�O]�IOP�JI[�\̀IOC��NE���DKPI]�P�IR�

]̀��R]DP[aKENb�\]�KENCE�RR�R_�]N�E�̂L�\]�]̀��KENK�E�R\IL��IOP�R\NK��N̂�]̀��IO]B\BKI]�P�E�VB�cRG��

d̀�R��DKPI]�R�IE���RK�\BILL[�BJKNE]IO]�BO�]̀NR��EIE��\IR�R�c̀�E��IO��e\LDRBNO�̂ENJ�f�TS�̀IR�

��O�CEIO]�PG��UR�KIE]�N̂�]̀��DKPI]�_�]̀��RK�\B̂B\�\NOPB]BNOR�IOP�\BE\DJR]IO\�R�]̀I]�RDKKNE]�P�]̀��

�e\LDRBNO�JDR]���E�IRR�RR�PG��d̀��Tgd_�SMh_�IOP�]̀��V�E]B\IL�]�IJ�cBLL�bNBO]L[�E�\NJJ�OP�

c̀�]̀�E�NE�ON]�]̀���e\LDRBNO�R̀NDLP���cB]̀PEIcO�IOP�f�TS���DOP�E]IZ�OG���NE�R]DPB�R�c̀�E��

f�TS�̀IR���O�KLIOO�P�D]�ON]�[�]�BOB]BI]�P_�]̀��ST�DKPI]�R�cBLL�BO\LDP��IO�IRR�RRJ�O]�N̂�

c̀�]̀�E�f�TS�BOB]BI]BNO�R̀NDLP�N\\DE��IELB�E�]̀IO�KE�VBNDRL[�KLIOO�PG��S��IKKENVIL�N̂�I�ST�PD��

]N�RBCOB̂B\IO]�\̀IOC�R�BO�]̀��R]DP[aR\NK��NE�L�V�L�N̂�E�VB�c�R̀NDLP���IKKENV�P�[�̂NLLNcBOC�]̀��

KEN\�RR�DR�P�̂NE�BOB]BILL[�IKKENVBOC�I�STG��fO�ILL�\IR�R�]̀��MH�R�cBLL�E�VB�c�]̀��P�\BRBNO�NO�]̀��

L�V�L�N̂�E�VB�c�IOP�IO[�\̀IOC�R�JIP��]N�]̀��STG�

�

WiX��d̀��PBR]EB\]�IOP�MH��R̀NDLP��ORDE��]̀I]_�I]�I�JBOBJDJ_�]̀��O�e]�K̀IR��N̂�cNEZ�BR�

\NV�E�P�[�IO�DK�]N�PI]��ST�]̀I]�ND]LBO�R�]̀��DK\NJBOC�E�VB�cR�IOP�JBL�R]NO�RG��f̂�]̀��O�e]�

K̀IR��N̂�]̀��KENb�\]�̀IR�O�V�E���O�\NV�E�P�BO�I�KE�VBNDRL[�IKKENV�P�ST�WBO\LDPBOC�SMh�

�OPNER�J�O]�J�JNEIOPDJ�IOP�MH���NJJIOP�EQR�RBCOI]DE�X_�]̀�O�]̀��̂NEJIL�KEN\�RR�̂NE�ST�

IKKENVIL�BR�E�jDBE�PG�

�

CG��TNR]BOC�S�VB�c�TLIORG��I\̀�PBR]EB\]�cBLL�JIBO]IBO�IO�BO]�EO�]�WBG�G_�KDLB\L[�I\\�RRBL�X�

c�RB]��cB]̀��L�\]ENOB\�V�ERBNOR�N̂�STR�cB]̀�LBOZR�]N�]̀��\DEE�O]�PN\DJ�O]R�̂NE�B]R�

R]DPB�RaKENb�\]R�ILNOC�cB]̀�]̀�BE�SMh��OPNER�J�O]R�IOP�MH��IKKENVIL�J�JNRG��d̀��ST�R̀NDLP�

DR��]B]L�R�BO�LB�D�N̂�OIJ�R�IR�JD\̀�IR�KNRRBL�_�BO�KNR]�P�PN\DJ�O]R_�]̀��OIJ�R�N̂�kHU���

E�VB�c�ER�R̀NDLP�ON]���PBRKLI[�PG��fO]�EO�]�KNR]�P�E�̂�E�O\�R�]N�]̀��STR�[�]̀��E�RK�\]BV��

TLIOOBOC���O]�E�N̂��eK�E]BR��WT�lX_�]̀��E�RK�\]BV��MH�_�IOP�mnkHU����BVBL�oNEZR�TLIOOBOC�

�NJJDOB][�N̂�TEI\]B\��W���o��TX�cBLL�LBOZ�]N�]̀��PBR]EB\]QR�RB]�G���I\̀�PBR]EB\]�cBLL��R]ILBR̀�I�

J�\̀IOBRJ�NO�]̀�BE�ST�KNR]BOCR�BO]�EO�]�RB]��̂NE�ILLNcBOC�]̀��KDLB\�]N�\NJJ�O]�NO�]̀��

IP�jDI\[�N̂�]̀��STR_�IOP�cBLL�\NORBP�E�KDLB\�\NJJ�O]R�NO�STR�WR���TIEICEIK̀�	G�GW�iXG�



� � ������������	�

� � �
�����
���

���

�

�

�������������������������������� ����!�������������� "�����������"" ����#���$����$�%�"�$� ��

����##&���������%���%� "���'�(��'��$�� "�����������)��#���*&���'�+�%��)�,-.���( %�$+)� �� �����

/���������0$�(�� �� "�12����'�#(�$��%�$�#�#����3������(���4)��%%�������#���%%���������'�+����

 ""�$�� &�#�'������� ���'�#���$����'���%%����$$ �(%�#��'�+�(� "�##� ��%#����������� ���## $����'�

���������� �5�������#�������������'���!���,-.��� ��������� �������������(����$&%����������

�"" ����#�'�#������'���������" ��������"" �����1�""������%���%#� "����������'�������#��## $����'�

�����'�""������(��#�#� "���#���%��(� 6�$��$��������'�""���������#��

�

�����������2&�#�� �#���/����(��(������� ����������������� "���,-.���(� '&$�)������������� �

������������#�" �� �������.!��!���#���'�7�3��(���%#���%%�$ ������������#��&$�� �#������'����

���� 6�$����� "��������������'�����#(�$�"�$��'��$��# &�������������#� &%'���$ �'&$��'�� �

�'����"+)��0�����)���'�$ ������&( ���##&�(�� �#������&�'��%������%+#�#�8����)�(&%�$�#�"��+)�

�$ � ��$)������������)������ ������%)�$&%�&��%)����%��#����)���'� ������+(�#� "��##&�(�� �#9�

�((� (������� �����������)��#���%%��#�� ����%&��������# &�'��##� "�� '�%#���'����%+��$����� '#��

!����������#� &%'���'��������'�����'���$�� "�����#�%�$�� �� "�������������#����7��#� &%'���$%&'��

#(�$�"�$���$���$�%�*&�#�� �#����%���%# �'���$�������������#�� � ""������ �'����%&��� �� "�����

 ����%%�' $&�������3���%#�#� &%'��%# ����%��� ����%&������'�(� ��'��$ ������ ��������������

��" ����� ��(��#����'�#&(( ��#�����$ �$%&#� �#���! �(� ��'���""�$�����������)��������#� "� ���

&#�"&%��##���'�$��'��%��+� "���#&%�#)������������#� &%'��������������#�����"%�0��%��+�� ������

��( �������##&�#�� ������������ �� "�'�$�#� ����5��#���: �����)�" ��'�$�#� ��' $&����#)�

��������#�#� &%'����0(%�$��%+���#��&$��'���������������� �� ����5������$ ����'��� �� ��

����������(����$&%����%����������#� &%'�����(%������')��#���������"� "���������#��#�&%������%+�

��#( �#�%��" ������"���%�'�$�#� �� ��,-.���� �5�(� '&$�#���!������)������(� 6�$��#(�$�"�$�

��(&��"� ������31!)���%%�(��(���������������*&�#�� �#��

�

6���1����$5##����%%������� ""�$��%�#+#����" ������$ ����&��+� "��������������$ �')�#������

���
������;���1����$5##����%%���&#�'�� �' $&������%%�.!��$ �����#)���#( �#�#)���'�

�## $����'���# %&�� �#��$$ �(%�#��'���� &�� &�������������(� $�##����-����'�'�#���$��2&�%��+�

���&�%#���%%��#��%�#��(� $�'&��#�" ��' $&��������12���

�

����1�#���$��2&�%��+�� ��� %���'��-��2&�%��+�.##&���$���

�

����1�#���$��2&�%��+�� ��� %�812�9���1�#���$��2&�%��+�� ��� %��#������$5 ��� "������ �(#� "�

��������#<�*&�%��+�(� $�##���.%%�� �5�(� '&$�#���'���( ��#)����%&��� �#)���'��##�##����#���%%�

&�'��� ���$�##��+)�� &#�)���'��((� (������1�#���$��2&�%��+�� ��� %�812�9���7���#�����������%�

�������(� $�##� "��#�$�#$���$����'�������������� �5�(� '&$�#�" $&#�'� ��"&%"�%%��������(� 6�$��

*&�%��+���*&�������#�'�"���'��������3�3���12���#�������������'���������((� �$���������$%&'�#���

2&�%��+������������3%���(� ��'����" ��#���%�##�������)�2&�%��+����$5#�8"��#��%����#&(����# �+�

������#)�31!�������#9)���'����%�'�(����������=$��$5���� "�����' $&����#)�$ �(&���� �#)���'�

���(��$#)���$�����%���$�� ��#&#�*&����%���%#� "��������+��0�����%�����#��#�� ������$$�(��%��

#&#���&���" ��12����.�12�����������+��%# �"���&�������&#�� "�$��$5%�#�#)����(%���#)���'= ��

 �����#���'��'���'�12���  %#���!���12�� "�(� '&$�#���'���( ��#���%%��%# �$ ������+���$�##��+�



������������	�

�
�����
���

���

�

��������������������������������������� �!��"����#���!���$��������������������%�������

%��!"��#���!��������&��!�#������#�%����!�!���������#%��#��#'��()���**���#�+��������"!���$��

����##�����,%����#������!!��##����%�������+��$��"������-.����%��������!�%����!"��#'��/$���

%��������!0�����1����������#����#��!"���1�()���**���#���+�����$���(2���!��$��()�������+��#�

�$��������������!������!��"�"�������#����!����$��()��3����+�4��!5��$��!�#������

���!��#$�%0��"�#���+�������������#����5��$���#��&��##"����#��"�����#"%%����*�����$��6.�5�3675�

��!�8)-.���������!��1�����$��%����!"��#��"�����!������1������3�1"���������3 ���
�����

5�

�%%��!�,�85�����!�����9�5������$����%%��%������1"�!����'�

�

�� ��()��3����+�4��!'��2$��$����!�#������+��������1����!�!��"�����()�'��2$��$����

!�#������+�����##�1����()��3����+�4��!�������$�#�"!��+$���#���#%��#����*�����#"���1��$�����

*������()�������+��#�%��*����!������������#�+$��$���������##�1��!�����$��()��3����+�

2���'��2$��()��3����+�4��!���#"��#�����!����������!��������������*�����������#5�

���%������##��*������+#5�:"�������*������+��������#5���!������������#��"����!�()��

�����*�������'��2$��()��3����+�4��!�+��������:"���*��!�#������#��**��������."%����#��5�

3�1������2��$������.%������#�5�4��!��������5���1�������1�2��$������4��!5�����6 �+$��$�#����

%��!"���������������$��#�"!�0%��;���'������5�*���#�����%��;���#��$��()��3����+�4��!��������$��

����������+��'��2$��()��3����+�4��!�+�����##�#�����3��!�����%�������!�+������1"�����������+�

�$��3�������#"�������#��!�:"������!�"%����!����*����$���"������%$�#���*��$��#�"!�'�2$��()��

3����+�4��!���#"��#��!�:"����()���������!�"!1��������!����*��!�����$��3�5�#"%%����(�#�����#<�

��#&��!����*����������!��##�##����5���!����!#��������!���������*���#&��##�##�����+��$�(�#������

����1��������!��$���������������'���#��������"�5��$����:"�������#����#�#�����+��$��$�#�

����"����+������*����+�!5�����!�+$��$��$��$����!�#��������!�6.��������:"���������#����1����

()�'��2$��()��3����+�4��!��#���#%��#����*�������!������1��23��$����#����11���!���&�����#&�

��*����!�!���#���#���!�$�1$���#&�����#0*���"��#��$���+��������!!������������"�����'���!!��������

�����+#����"��+$���&�����#&���*����!�!���#���#�������!�'�����!"����##"�#��!����*��!�����()��

#$�"�!�����#����!�%��������*������23���!�=��3'��2$��()��3����+�4��!��#���#%��#����*���

!��"������1�����������#�+$�����$��1�#���������������%�����!�����$����,��%$�#���*�+��&��#���

����1��%$��'1'��  ���!��$�#���*���������#$�"�!���%����!�!�����$����,���������*������+5��'�'��23'�����

�

�� ��)"�������##"�������)� '��)"�������##"�������)� ������$�#��%����!"��#��������*���$���

�**�������)��+�#�%��*����!'��)������"!�#��$�#��%����##�#���%����!��������*���$���)�����������#�

�������1������%��#$�!����#�#�����+��$�%�����!����������#���!��$����$�#��)�����������#�����

�**����������%��!"���1���%��!"����$�������#��$��!�#���!���!�:"����������##"����$����$��!�#�����#�����

�������%���5�!�#�1�5���!�!�������:"������%��;���#����#�$�!"��5�+��$���"!1��5���!�����%��������

�$���"#��������!��$����!�����1���������'������)�5��$����#%��#����6.��$�#��$��%���������������

����*���$���:"��������������+�#�%��*����!>��'�'5��$���(2������"!��1��##"���1��$���)��+�#�

%��*����!�������%������# 5�."%����#��#5��$���23�2���5���!��$��6.�5�3675���!�8)-.���'��

2������*��%��*���������*�()�������"!��1�)� ��$��367#��������!"����"!��#��#�����##���'��

6.����!�!�#������:"���������"��#�+����%��#�����#%���*���%����!"��#�*����$��#����������*�()��

����������#���!��$�����!"����*�()������"!��1�!��"������������:"�������#��$�����:"����

����"#�����*��������#���!���#%��#�#5���!��������������*��##������!������!#�*�������������"!��#�

����$��&�*���%��%���()����%�����������'��6.�#�������#%��#����*�������"����1���!�



� � ������������	�

� � �
�����
���

���

�

������������������������������������������������� ��������!��"���#$������������� �����%��&�

����������'������%�����%�����%��������������(�������)������%��� ��%�����*�������%�������������

�������*���������%��+ ������*� ��,��������������*����� ��,������%�'��&�����������������������

�����������(����'���������-��%��&�.����������������!��/���������������������'����������%��������������

����01"������������%%&�-��%�(���*�����#$������%����2���� ����%����������������������-���&�����

�� ��%��&��(�����1���������������  %�������������������������(�������������������������

.������������&!��"���#$�����2� �������.�%%�'���(&�������������(�������� ��,��������  �� �����!���

��

!��1��������!��1��������������������� ������������%�� ���������(���������������������

�������3��������������������� �����*����%&���������������%��(��������'��������(���%�����%�����!��

1������������%����������%��&�4� ����*�5�02����������6��'���������%���� %������ �������*�

������%��&�4� ������������������2  ������������4��%��������0%���*�1������1�������������

4� ����*�������������1�������������4� ����*�0%��������$ ���(��������*�/��7���� �������*����!��

"����������������������� �� ����������������.�����  %���%�� �%�����*����������4���
�����

�

0%�������8��������5�����3������4����
������
�����������������1������(�����'�%�9��3��

0��,����*����%������:��%%������������&;�����+ %����������������.������������������������������!��

"�������������.�%%�����������(�%%���������(�����������������*������ �����������������!��

1�������������%������((������%&��%����������������'��.����������������'����%�����(���%����.����

���� ��,�������%����'��.��������������������������������.����� ��,���6���%&�����'�%'������������

(���%���������������6���(���������*�����.�&������3�&����������.�������!��1�������������%��

����((������%&������%��*�(����������������%�� ����%�&*���������������������������.��������*�����

�������%������ �����������.��������*������������%&����%��������������.���������.�%%����'������

(��� �� ������(���'��.��������������%��������������!��"�����������������%���%�����������

�����������(��� �����������%6��%��%����������%���������%�������+�� %����%��%�������(����%%�

�������%��%��������(���������&����������!��"�����������������%������%%&�����((������������  ����

�+���������(�������'��.� �������.���������(�����������������������*��+�� ��(������(�������������%%�

��  ����������������6��� �����������'����������3��!��"��������(�����������%���������������%&�

������������(������������������ %��������������������!�

�

�!�����%��&�����3�!�����%��&�����3������������������� ���������'��.������������������������

��'�%� ����� �������������������������������%���%&������������������������� �������!�����%��&�

����3������ ��(������&����((���� ����%��(�������.��3*����������� ��'�����*�.��3�%������*������

%������*����������������'����%��(������������������((*����������-��%�(���� �������%!��<�.�'��*����&�

����%�������� ��(������&���������� �� %��.��� �������������������%�.��3����.���

�������6��'��.�������.��3��������������(�������������((����!��/(��������������������'��������-������

�+ ������*����&�����%�������������.��������#$��������������-��%�(���� �������%�(����������

�������������2���������  %����������1�������!�������������������������%����������%����

����������!��

�



������������	�

�
�����
���

���

�

���������������������������� ��!�"������������#���$��%%&�%&������##��������"���������������#�

��'����#�&�#������(�&�!&�%��)*+*���&��##��������'����#�&�������,�

�����-�������#�������#� ���&�&����&'��%&����� ������#�&����#���#��&������&��+��%&�%�&�$�

'��&�'��&�.�#/�

����0�������%%&�%&������&&�$��������&����1�����������'��#������'���#����1������ ���&�&����&'��

%&����/�

�'���2��������3������1��$�4���'��#�(�������1������ ���&�&����&'��%&��������#����#���1��

��%������������&��+�������%%&�%&�����$�'����#�&�#/��

�#����&������%&�%���#�'����&�'����������#���%%&�%&����/�

������&�������'��#�������#�'��������������&��������/�

�����5�����������&��+����%���������'������#��'��#����!&� ��/�

�!����&�����&�������������&��#���������#������'����#�&�#/�

�����2��������%&�#�'��'��%�$� ����64����'&���&�����#�%���'$�&�"��&���������'��#��!�

��1�&���������'��%����'��&�"��&������/�

�����(23�&�1�� ���&��%�&��&��#�$�����&���������(23��������&��'��������'$���#�����'��1��

'��&#���������'&��������%&�7�'��#��'�%�����*���##��������$������(23����&��%���������&���'��%�����

&��#��!������$�&�%�&�����#��''��%��$��!��%%��#�'���%&�%�&�#�$��&���&�����(23��������&������

�1�&����'���&��'����#�����!&��$��������&�%�&�����'���'����%%��#�'������#�����&�'�����#�������

���&���%%&�1���$�����2���&�'��������#�&*��3���28��'����������#�(23�&��%��������#�

����'����#�&������������''��%�����#� ��������#���1���������������39����#������&������

���&��!��28�� ���%�&��&��#������(�&�!&�%���*!*��2&���'+������$������#����#�'����������

28����&��!���������&�1�� �%&�'���*�

��

#*�����'+��!����%��������*������'��%��������� ������#�&!����&�!�&������#�%��#����'��'+�

#�&��!�28�*��4����'���������� ����������'���#��������%&�7�'���'��#����������� ���&������&��!��

"�����$�'��'+*��3���'��%��������� �������%%&�%&�����$���������#�$�����#���!��&� ����

�������������������'��#�������&������������#���,����������%����������#��!���#���!��%�&�����&���

'����&��������"�����������#�����%�����"�������������#�&���&��'������'��#��!��#��������#�%�!��

����&�����#����'��%���������#���!����#:�&�����$���*������&&���1�� �����;%���������'��'��������

#&� ���&�������'��%��������*������������� ���������&��!������!�����������&�1�� �&:'��'+�&�

'�������� �����'��%��������%&�'������#�%��#����$*����&���!����&��!�%&�#�'��:#�'���������#�

'����&�'�����%&�#�'��:#�'����������&��;��%�������������&�%�&��&���!�����'��%��������� ����

����������#�#������'��'��%�������������*����"�������#�&�1�� �&:'��'+�&� �����;%�&���'����#���

���&��!����#�&����#��!��������'��%�������� ����%�&��&����"�����$�'��'+��������&������

'��%����������'��'���������������%���������#���#�������#��&��'�&&�'�*��3���&�1�� �&:'��'+�&�

 ������!���!�����*!*��%��'����<&�#�#��=�������'���������������#�����&������'��%��������������



� � ������������	�

� � �
�����
���

���

�

������������������������������������������������������������������������������������ ����������

����������!��"����#���������������������!�����$����%��&��'�����������������!���������������

����������"�������!�����$����%��(��"#��������� �����������  ���������������#��������)�����!��(�

���� ���������*+�������������������������&��

�

,�-���������#������������������#��������� ��,������������������!���������������������

�## ��� �-��������������# �.��������������� "���(�����# �����$���������$����������$����������$�

��� �����(����&����� ��#�����������!���(����������%(��������������#�������!�������������������

���#������������#����������������������������� �������������������� ���������������

�##��#�����&�/�����!�����$����%�����  ����� �����,�&�&(�# ������0�������1���-�������

���#��������$�����������������  ������������ ���#���#���������&��'#��������������� ���� ��������

����������������� ����"�������������!�����$����%����������� �������������#��2������� ����!��������

���#�������� ���������#������&�

�

,�-��/�����!�����$����%�������������������� �!� �������#����� ��"����������������������

���#���������,# �����$��������$���������$���������$��� ������(����&-��������������������������

���� �������������������#�������������!� �����������������������������#��#���&������������������

��������������������������(��������.��# �(���������������������������#������������� ����� ����

������  ������������������������������!������$����%���&��/������#�����������������  ���

��3������  "��������&��/�������!�����$����%������������  ���������������������!�� � �����

����4/5�/������������������������������+6������#���������,����*������#���&�&-&�

�

�&������%����7��#����$* ���&��4  ����#����$# ������  ������������������������#�����������%�

���#�����������+6��#������&��'�����������������  ����  ��������������#��2���������� ������  �������

�����������3�� ��"�����%&��/���# ���(���������(��%������(�������(���������(���#�(�#���� ��(����

���������#���� ���������������  �� ��� "��  �������������������������&��/���#��������������������

���#����,# �����$��������$���������$���������$��� ������(����&-���  ������� ���������������

���#���$# ��&��4�3�� ��������!�����$����%���,# �����$��������$���������$���������$��� ������(�

���&-�������.#������������������������������������������������������������  �#���������03�� ��"�

����%1������������  ����#���� �����������������������&��/�����!�����$����%�����  �# ������

���� ����8�&�&(�0�������18���������� ����#���$# ���� ������(��&�&(����������$� �!�����(�����(����

���������(���������������������������������������������������������������������������������� �

�������������������!��"����#���$# ����������!�����$����%��&��'�����������������!���������������

����������"�������!�����$����%��(��"#��������� �����������  ���������������#����$# ���)�

����!��(����� ���������*+�������������������������&��9���:��"#��������� ����������#�� ����������

����������������# ���&��/�������%���!����������������������#����$# ������  ��������������������

�!�� � ���������4/5�/������������������������������+6������#��������(�,����*������#���&�&-&�

�

�&��+6���������������&��/���+6������������������  ����������"����� ������������������

#������(�����#���������!�����,�-(�����+6��5�!����;���(�������#��!������������������(���������

*<(����������������� �����������.��# ������������������=&��4���#��!�������"��������.��#������

���������+6������������������3����������������������%�������������������������������#��������



������������	�

�
�����
���

���

�

����������������������������������������� �! ��!���������"#�����������!����$���"#����!�����

��������������$������%�

�

&�'��(������!�����)*+����������������!!"��� ���!������������,��-�������!�������,��������#�

,��������������������������!#������� �!�����������������������������������������,��-�

��������%��+���,��-������������"�����������#����!����������#�������������������������������

���������#������������������%��+������������.,��-�������!���������"��������!������#��������"�

��"��������!�����������!����!�����!�����#���������#����������#����������#����!�����#�����������%��

+���,��-�������!�������������������)/#�0����)!�����#����.���������������+�������!�0���%��+���

*1������������������������!��������������������������������,��-�������!������,�!!���� ����

�,���������������������!��"�������������".��������������%���

�

&�'��2��������!�������������*1���� ��,�#���������������,��-�������!������,�!!��������*1��

�������������������#�����!�����������3���!�����,������������4#�������������"��������.���5������������

������������!���������%��0���������������,�!!�����!!"��� ����!���!�����������������������&���������

���������������������.����������������������� ��,���,��-��������'6����!!�������������"��� ��

��!"�������!���������������������%������������-��������������������� ����������������&����7,�����

��8'#�������������#������!���������������������������������!���������*1���������%��+���

�� ��,��.����-���,�!!��������������������"����������������������������� ��*1����������

���������%�
�

�%��������!����*��������.9���������*�����%���
�

&�'��:�����������������#�������������#���������.�!���#�*1�������������������������

&��!����*�����-�����������'#���������������������������� �������� ��,��.����-�������������!��#�

���"�,�!!������ ������������������������)*������$��!!"��������!������������������������������

����������������������������;���!�����������!���"����%��9� ��,���������������������������!���������

��!���,���� ��������!��������������������������-��� ����������"����"�,�!!������ ������������

�!������������������������������������������%�

�

&�'����!������������������!������������������������������������������������������������#������

���*�����9�����#�)��!������"�*�����#�<������������*�����#�9���"����=� ������#�=��>��!��#����%��

?�,� ��#�����������"�����!���!��������������������*1�����������.��������.�!���.���������������

��������,������� ��,���;����-����������������������������!���������� ��!�!���������=+9�

+��������������1=����������������*1��������������%���

�

&@'��=��!�������������������"�����,�!!�������������������������������������������������"�

���������������A���"����9���������*�����%�

�

&4'��=������������������������������!������5����������������������������-����������������

������!%� �



� � ������������	�

� � �
�����
���

���

�

����������������������������� ���!"��!��� �

#�!$� ��%����

�! ���"��%����

�

&�'�(��)�
�

����������� ���!"�!��#'*�+�,-��.,+'��%./��

#�!$� ��,����
�

.0��1��2���3����""��-3�0��"��-� !"!��0�-�� 1��� �-��!�!��0�04��� �5��!���1��#'*�+�,-�

��.,+'��%./�4�6� �����7��1���!��!)�"��)!�8�01!)"�1����"�)�0� !������3��0�"���1��

����!�������+�.������3�" ��!���"3�0��7�0��"3��3��������� ������6� �����7��1��)!�8��0��0�3�!"9�

:�.���!��������00�����!"04����1!304���! �3���04� !�������!"0�2�" ��3�"��;��"�����05��"3�

��������0��0�3��"��1���"��70�0�

:��(������!"�!�������"���(��3�0��"04��������� ����

:�.���!�������3�����"3���(���!��3����

:�'��0!"������0���0��1���������1�� �0�!���<0�"��30� !"0�0��"��)��1���)��"3��=�0��"��+�.���

�!�� 7��
�

6� �����7��1����1��)��������2�������==54� !�������!"0�2�������==54�3��)�"�04�2�������==5��"3�

0�� ��� ���!"0�20� �"!�5�������1�� �0�!������;������"�0�01!)"�1����"����!������0����(�!�0�7�

3�0��"�3�7�!�1��0��"3��" ��3�3��0��1��3�0��"��0�0�01!)"�1����"4�6� �����7��1���6�1�(��(������3�

�1��)!�8��!���3�;�� 74� !������"�004��"3��  ��� 7����
�

%����� � � ,������ � *��� ���7�!��� 2���"�����5�
�

#�!$� ��,���9�2!���!"��5�

%����� � � ,������ � *��� ���7�!��� 26"�����05�
�

%����� � � ,������ � *��� ���7�!��� 26"�����05�
�

%����� � � ,������ � *��� ���7�!��� 26"�����05�
�

.0��1��'�(��)��-�1� 8���6�1�(������!���3������"3� !" ���)��1��1����"3�"�0�!���1��2���3�

���""��-3�0��"��-� !"!��0�-�� 1��� �-��!�!��0�4��� �5��!���1��#'*�+�,-��.,+'��%./���
�

%����� � � ,������ � *��� ���7�!��� 2���"�����5�
�

����'�(��)�>��3�

%����� � � ,������ � *��� ���7�!��� 2���"�����5�
�

#�!$� ��/�"����->��3�#��""��-,� 1"� ���>��3�

%����� � � ,������ � *��� ���7�!��� 2���"�����5�
�

�����(�0!��2!���1�����1!��!��0� ��!"�)1�����1����!3� ���0���!3� �35�

%����� � � ,������ � *��� ���7�!��� 2���"�����5�
�



������������	�

�
�����
���

���

�

����������������������������

�

���������������������������� ���!��������"�#�$�%&�'���&(�)��"#%��&���*#���&����$�

�%�$����&��(+�&����(��%�,��&-"�"����&�+�����+(%,�&�(�)��(�"�"&��&���&��&��"���%�#��%���$�&���

.#���&��/��#���(+�&���%�"0(�"����/1��������������2(%'"�0%($#�&"������#�$�%�(�����""�%����$�

�00%(0%��&�����3��"�������"�4.�������"�������(+�%�������������"(��(��%����(,0%����"����%������

(+�&����(���#"�(�"�&(���"#%��&��&�&���%�"#�&"���$�$���"�(�"��%������%���"#00(%&�$���&���

��+(%,�&�(��0%�"��&�$���$��%������(,0���������&���#%%��&��������0(�������$�0%(��$#%�"�������

����""�%��5�6��$(�#,��&"3�(&��%�����%(�,��&����(,0�������0%($#�&"3����'��$�"�%����"�

0%(��$�$����(����"0(�"(%"�(%�&���%����"3���$�(&��%�"#00(%&����$(�#,��&"��%����"(�0�%&�(+�&���

����������������(+�%������"�(#�$����(,,��"#%�&����&��&���"����+�������(+�&�����+(%,�&�(��

�����%������$3�������"�(#�$���$�&�%,���$������%�"'���+(%,�$�,����%3�"���6�%��%�0������������

������������(�$#�&�$�����*#���+��$�&��,�(+�"���(%���������70�%�����$��70�%&"����&���&�0��(+�

�(%'������%������$���(��%��+%(,�(#&"�$��(+�&����(,��$�"&%��&���$��%���(&����(���$����$���&(�

$���0%($#�&�(��(+�&���0%(8��&90%($#�&����(���"#%����$�0��$����3�&����������,�:��$��������

+%(,�(#&"�$��&����(,��/1���"�"����&�$���&����/;�������������(&�"�%����"���"#"&�&#&��+(%�

4.��������4.���������:��$�������((%$���&����&��&����������,�:��$�+(%�%�����"�&%����%�$�

��'���%�"'���+(%,�$�$���"�(�"���$������%�"'��&�,"9+��&#%�"�&��&���%%��&��$$�&�(��������#�&�(������

<+�&����������,��"��"'�$�&(�%����������0%($#�&"�+(%�������&���4.����&���&��"�$(��(&��00��%�&(�

���00%(0%��&����$��++��&���3�&����������,�:��$�"�(#�$��(%'�&�%(#���&����/;�&(�%�&#%��&�("��

0%($#�&"�&(�&���64��=��&���(���&�(�>���$�0%(��$������%����#�$�����+(%�%���"�(��������%(���(+�

�����"�&(�0�%+(%,�����""�"",��&�(+�4.�3�����$�&��64��$���"�(�"3�%����#0��,0(%&��&��""#�"3�

�(���%�"3���$���""(�"����%��$��������������,��"��(&�&(�,�'��0%(8��&�$���"�(�"?�&���64���"�

%�"0(�"����+(%�&���0%($#�&9$�"����������64��,#"&��""�""�����������(,,��&���$�&��������

��&��%��,0��,��&�&����(,,��&�(%�0%(��$�����(�����3������&�(#��&�(#&�%�"0(�"���"�&(������(&�&(�

�,0��,��&�&����(,,��&�������$�"0#&��%�"(�#&�(��0%(��""� "������� @!���$����� A!!��"����������

���������,0�""��$����(0"��������������,������$(�#,��&�����"����+����&��(���%�"�(%�����

#�%�"(���$��(,,��&"�+(%�$%�+&�0%($#�&"����&���������%&�+���&�(��������(8��&�����"�+(%�����&(�

�����(���$��"��00%(0%��&��&�%(#��(#&�&���0%(8��&���+���������&�����00%(0%��&�3�"�������������

�"�$�(��&����(,0��7�&�3�"�B����$�������(+�%�"'��""(���&�$���&��&���0%(8��&3�"������#%�����������

2(%'"�1&���"�(+�4����(0,��&���$���������������������,������+#%��"��&���64���%�&&���

+��$��'��&��%�&�����0(��&"�$#%����0%(8��&�+(%,#��&�(����$�$�"���3���$�������(�$#�&�+(%,���

%�����"��"�0%($#�&"��%���(,0��&�$����������,�,�,�%"���(�����&��(&��%�1/�"��������

��������3�'�(���$�����3���$���������&(�(++�%�"#���"&�(�"��"�,�8(%��""#�"��%�"�3�"������&�,����$�

,(���3���$�,���,�B����#�0%($#�&����$�"�����++(%&���$�%��(%'3��(����%���%��,#"&���&�'���&(�

��"#%����$�0��$�����(+�&����������,�+%(,�&���0%($#�&�(��&��,����(%,�������(+�0%($#�&"�

(��#%"���������(��"&��3��(,0%����"����%������(+�&���(��%����0%($#�& "!��"�0�%+(%,�$���

�

��������"�,��$�&(%��+(%�����$���"�(����$��,0��,��&�&�(��$(�#,��&"����(%�(&��%��(%'�

0%($#�&"3�����"��"0���+��3�%�"'���+(%,�$�$���"�(�3��"�$�"�%��$����6�%��%�0����3��������,�$���"�

&(����&��%������"��00%(0%��&������+�%�&(������
�����

3�6��������C#�$�����5(&�(('3�

�00��$�7�D3�+(%�+#%&��%�0%(��$#%�"�(������+(%�+��"����&��"&#$��"���$�%�0(%&"����(%��("&�

0%($#�&"3�%�+�%�&(�������
����@
��������2(%'"��("&��������%��������%�*#�%�,��&"��



� � ������������	�

� � �
�����
���

���

�

������������������������� �!"� "�#�$��#����%$����&��$&�"�����!��'�($)��� ��*�#�" ��*����

���"��%�� ��+*���#���,���������#�,�# ����������-"�����# ��������$&�"�"��

�

(�+�.�� " ���.��%����"��������������#�� " ���#��%����"*��&����-�������)),�! ))����&��

�$$��$� ����/�01�����*������)��#�� "'������������(���+�#�� " ���#��%����"*��&������/�0�

!�%)#���������&���������������#������)�����"����,���# � ��� ���"�%# �"*��&������! ))����&��

��-*� ���)�"������# ��� ���! �&��&������/�0�����&�����"��)�2������ "'������������(�2��+�

/�0*��"��$$��$� ���������� �)��#���� ��� ���"�%# �"*��&����-�! ))����&��/�034*� ��

����# ��� ���! �&��&��3�)��#�4�� ��� ���.�" ����������(34.����0+���2���/������$&��5�����

"$�� �)�$��� " ��"��""�� ���#�! �&��&������ �% ����%�&�� � �"�/�������(��/+��

�

(�+�6&���#�� " ���#��%����"����������%)� $)��$��7����$%�$�"�"�(���$��7����$%�$�"�"�����

�)���),��) ���#�! �&��&��/�0"+*��&��&�����2��"&�%)#�#�" ��������)��#�/�0�������#%����&��

��� �!�����������# ��� ���! �&����&�����&����)������/�0"��

�

(+�����#�� " ���#��%����"*��&�����%"�����$$��$� �������"%)��� ���,��&����-��&��%�&�%��

�&����� �!�! �&��&���)) �#���/"�"%�&��"���� ���� �����#����)��"����*���&�����)�������0"*���#���&���

��)��������� ��"������"%����&�������� �!������! �&��$$��$� ���� �#�$��#�������#��8$��� "�� "�

�""��)�#���#�����&�" �����#����$��&��" ������ �!� "������$) "&�#��

�

(�+�����#�� " ���#��%����"��&�����%"��������# ��� ���! �&��&����"����� ���� ������#����,�

�����������8$��� "������� � )�6��'"���#�2%$$��������-�&��"�(��"����� ���� �����0+*�)�����#� ��

�&��6�))��6�))��. "�� ��*�!& �&�! ))�$��� #���&����"����� ���� ������ �!���#���"%)� ���

���� � ��� ��������&�����"  ) �,�)���)���"���"� ����������&��$��7�����

�

(�+�-�&���6��'�/��#%��"���������&���!��'�$��#%��"*������%"����������#���#�$�������#�

�%�" #������&��&����# "�� ���! �&��8��$� ��"��%�) ��#� ��/������$&��5����&�������%"��"������"�

�&����-�����$��7���"�!&�"���� )%���!�%)#�$�"����" �� � ������&��������&%����) ������&��34.��

��0��%"��"������"��&����-�����$��#%��"����� �)��#���� ��� ����������))���&���$��7���"*��&���2��

�%"��"������"��&����-����"�! �&�#�� " ���#��%����"*�����������&���!��'�$��#%��"��%"��&����

�$$��$� ��������# ��� �����#�$����"" ����&��%�&���/"*���)������/�0"*���#���&�����)��������� ��"�

�����"%����&�������� �!������! �&��$$��$� ���� �#�$��#�������#��8$��� "�� "��""��)�#���#���

��&�" �����#����$��&��" ������ �!� "������$) "&�#��

�

#���.�� � � ������2%���""����&�����$������ ������ "���������������������),���"%������&� ��)�

���),"�"�������������%������)"���% #�����$) �����! �&��))�$��� �����92�����% #����*������& ����

�#�:%����:%�) �,���#����� ��)��) ����������),� ��"�%# �"����&��"��$�*��8�������#��,$�����

"%"�:%����;<92����$�) �,����$) �������� �!��������"���,������" #���#������"%�������&��

������ ����""�����&��/.�*�.<�*����*�<����#�3�/��������"��



������������	�

�
�����
���

���

�

���������������������������

�

����� �!���"" �#�����������������$��� ���������! ��%��&����#�������"��'�%��!� ���

 ����� ����� �����'� �#������'���(����"����� �#)�"�����"���� ���')�! *�������� #��!�����!�'�

 �#���*��%�#�$�������������'� ��%���)����������$��% �#�������!��!��� ��!����'��

�

�����+!���,+���������������$������-������������ �#�$���#���*������ �(� ���'����#����

�����������%��!��.����������+!���,+���������������$���#�*��������%��&����#����� ����#�������

�!�������#����� �#��������������$���!����/�0������������.���� �����)���������������� ��)�

���������1 �� ��)����������+��!��� ��2������)�����������������������3��������)������'�

4��# ����2������)��"���"��� ��������# ���)����-�������# ����"�"�� �# )� �#���!���$��" ��

���# ����"�"�� �# ������#�'�56/�0�����+!���,+)���������#�'��!�� ������� �������)����

&��%��#�� ����$�/�0���% ����������������������� �#������#����)� �#�! ���!���7�����������

���������!�����-����#�*����"�������������

�

�8���+!��!�"��#��������9$$�����$�����������������������$����!����� ����*��%��$�� �!�#��������

#���"���� �#��������� ������$�� ������$���� ����$$������'��

�

�:��1�����"" �#���� ��������������$�����������������'� �#���� ����"��� ���)�60)� �#�

#���"����������!��� �)������'� �#���� ����"��� ����$���#��������#���"������! ��! *������

#���� ��#����1����$�����*��%� �#� ����* �������������%��!��.���������
�)�,���� ������$�

.�*��%� �#�0����* ��0��!����'�$��������0��!���; �����,��������,���"������

�

�����56/�0�����������������$��<����$��"�����!�����!��� �)�����)������')� �#���� ��

��"��� �����$��� ���������#����=�������������!��������������$����������(�������56/�0��)�

0����� ��������� �'��$��!��0�"'�$�����*���>��&���0�0��>������913�#��������=������������'�

�* �� ������!���*�� ������-����#�*����"�����������)������#�����!����*��%� �#������'���"��� ����

����������������#��������������������#���� ��#����1����=� �#�����""��#���� ������� ���

�! �����%!���% �� ���#��

�

$���9-����*��� �#��������$�0+.��

�

�����9-����*������

�

� ���+!��0+.�%������������! ��������� �#��$$����*��,6��! ���������#����#� ���*�#����#����

�!�����#��������*�#�#�$�����*��%)�,6��#���"��� ����)� �#��!�������#������$�� �������

�

����+!��0+.�%������������! ���!�����#������������������%��!���� ���!�#�������� )����# ���)�

�����#����)� �#������'����

�

�����+!��0+.�%���� ������%!��!����!�� � �'������������#� ������!��� ��'��������� �#���"��'�

%��!������!�#�/�0������# ���)� �#�%!��!����!��#���"�����7�� �����!�� � �'���� �#������������

 ��� ��� �'���� ��" �����$����!�������� �#�#��������" &�����



� � ������������	�

� � �
�����
���

���

�

�

������������

�

������������������� �!�"��#���!�#�$���%�%&!�##�'�#���"%&$��#����'�(&��)��*�#����$�%�"#�'�

!�#��'%+��%%&!�#��"%+��$�#�$��+�'���%��"�*��#�$%+��������#��"%+��"'�� ���"�#��"%��

�

����,����)���!����"����%�� �����#�)���#��"�#���%������*�������������$��$�#���"#�"#��%�*�$�

����#���'�"#�*)��"'+�#�$�&-����$#�����#��"��*�#���.�$#�����#��!+�$�%��.����!!�"������)���"��$"%�

��$�)+��"'��$��$�#��/01����������)���!����"���$�.���%�������%����+�� #�"#+��"'�#)����*�

%&%�(&�"#�/01����������)���!����"���$�.������!!�"#%�!�)�����"%�'�$�'���!��%&$���*�#���

�**����)��*�#���%#&')��"'������**�$#%��

�

-���,��""�"-�*�$������

�

�������������#�%2%��"'�$���#�'�$�%�&$��+�*&"'�"-+��"'�%���'&���"��'%�*�$�'���%��"�

'��&!�"#%���������''$�%%�'��"�#����,��*#�$�#���������%�� ��&#�'��$+�*�$�'�%�-"��**�$#%+��*�$��

#���3�%�-"��-$��!�"#��%�� ��&#�'����

�

���������,3����������$'�"�#��#����,���#��#������$��$��#���45�#���"%&$��#��#�������#�.�#��%�

�$��$��%�"��)�$��$�%�"#�'��"�#���,4,+���$#��&��$�)�#���%���'&����"'�$�%�&$���"��'%�����������

�**�$#%�%��&�'����"#�-$�#�'��"#��#����$�'&�#�'�.����!�"#�%���'&���#���.��'��$�!�"�!�6���!���#%�

�"�#���%���'&����%�!&����%���%%���+��"'�#���.��'�$���$2��"'�'���)%�#��#���&�'���2��)����&$��*�

$�.���%��$��'�*�$$�'�#��#����"'��*�#����**�$#����

�

�7���5"�����$�.�����%����"�'�*�$�$�.����$%8���!!�"#%��*�$��"���$�!�$���$�'&�#�

��!��"�"#%�+���$��%�"����#�!��%��&�'����%#���%��'�*�$��#���%%&���'�"#�*���#��"��"'��%%&��

$�%��&#��"�����.���%������"�#�����*#����"�*�$��"'�*�"�#����$��'%��"'�������!!�"#%�%��&�'���

��2����2�'��$��$�#�����%�"-���$�.���+�%���,�$�-$����9����7���*�$���!!�"#%��".��.�"-�

'�%�-$��!�"#���������!!�"#%�%��&�'�����2����2�'��$��$�#�����%�"-���$�.�����"�3$����2%%!�

�%���,�$�-$���%�9����7���"'�9����:����"��$"�"-�$�%��&#��"��*���!!�"#%����

�

�����������!��

�

���������'�%�����"�%�$��$�%�"#�'��"�#����������!�%��&�'�-�"�$���)�!�$$�$�#���%�-"�*���"#�

'�%�����"�%��".��.�'��"�#�������!���%�!�"#��*�#�����$2��������������!���������%#���%��'�

%��$#�)��*#�$�#���,3���%��%#���%��'+��"'��"�#�����%���*�*��%����#)�%#&'��%+��*#�$�#���������%�

� ��&#�'��"'�#���%������*�#���%#&')��%��%#���%��'+�-�"�$���)��*#�$�#�����#�$"�#�.�%�4���%#�"����

�����**�$#%�������"��&'��#���"���%%�$)�� ��$#�%��#���''$�%%���!����"�����#�������������&��%��'�

�����)��������������!�!�!�$�%��&�'���%�"��$�1�������$%�""�����#��� ��$#�%���"�#���

%&;��#��$�����"-�$�.����'����������!%���������%%�-"�'�)�#������$��$��#���45��"'�

��!�$�%�'��*�%�"��$�1�������$%�""���������.����"�.�##�'��"'���$#�*��'�)�#���$�$�%���#�.��

��,�*�$�#���$�%����*����$��%��*�� ��$#�%��������-�����*��������!�%����#��"%�%��&�'���#��*�"'�#���

!�%#�� ��$��"��'�%&;��#�!�##�$�� ��$#%��.����������%��(&���*���#��"%��$����!!�"%&$�#����#��



������������	�

�
�����
���

���

�

������������������������������ !���"#���$��%��&��'()�(�*� ��*���� �������"������������ �

��� �������+,'��-�* ���"#�* ����������� �*����"��� ����������� �����$������"��*�� ����.�

/�*���&������ �$��*���*0����� �����"� -����������%�"#��*�*#�*�� ����"�����������.���� ����.���*��

�*�"�*�" �*��� ����������� �*����$���* �'()���$��%�� &��

�*!��(���.�*""�"#������"�������.�*�������.��.!������1� �*���������*���"������  �������*""�"#�

�� �����"� ���*���"������.�*"�������*���"-��"$���"��"�*�-����"����-�*"��������*��)� ����� &��

'()�(�*������� ��"���� ���� �����"� ��� ������������������������ �����$��.�*""�"#� ����.�

*"���� �����"�����.�*""�� �2*�** �-�%������*"���*���  ���*������344 ��&��*"� *��&� 4&���

�!��(����"#�"����"#�*"����" �������"���5�!���.������1� ��������� �����"#�"��� �)�$��%���

��������*���"�*"��'���  �.��#�*�����)�'.!�* ����������  ���������"���"*���"-���$��%�*"��

��������*���"����'()���$��%�� &��(�� ��$��* �*"��5����$��%����"�*"�'()�(�*�-�+,'���

��� �""����� ������ �����"���)�'.&����)�'.��*"���*���  ���*��

���� 344�*� &�����&� *��&*���&���4*���4�6�7�
�3/89:;3������<=�>�>	=&��(����� ��

�"#�"����"#�?�@���*�" �*"���*�"�*�" �*��� �����A�*��������� ����$��%�� &�(����� ���"#�"����"#�

?�@�'()�������"*����%����*  �#"�*�A�*���������$��%���%���� �B"�%���#�*����"��������� ����

*��������"#�"����"#�*"����" �������"� ������" &��(���)�*��� �*�����.����?.��)!�*� ��

�*�"�*�" �*��� �����*����$�����$��%�� &���

��!���������� ��"�������"� ��"$��$�"#��������#��-�����*����-�*"�4�����* �*�����*������ B�

�*"*#���"����* ��� -�����'()�(�*��%�����"������*� �0�����*�������������"��������� �����"��

�������� B�*"*�� � �����" ������" � ��"��*"��*�������*������"�����*���"-�*"*�� � -�*"��%�����"�

�����"��*���"������ B�*"���"����*�"��&�

�

�=!��'����* ���"�����������*"�'()�(�*�������"�*"���������#��*"����* �*�� ����� -��� �#" -�

*"�����0��� ��� ������������������������*���.���*���"�  �*"��)� ����"�����.��"���)�'.&��

�

�&�'()�(���"#&�

�

��!���*���*�����*���"����'()� ��������������"�*"��*"��*�������������� ������$��%�����*"��

�������&���*���'()���$��%�����*���"�"��� ����*����  ��"����"�����"�*����*"#� �*"��*������" ����

������"� �*"��*"*�� � �*����  ����"�������'()���$��% -��"��  �����'()�(�*���������"� ���*��

����*�"� �0��� ����* ���� �%*��*"����$� ���"#����������������*"#� ����*�"�������*��A�*�����

�"��� �*"��*��*�#���������"����������������������0���&��(����� B��"����������� ��"������  �

�����"����"���� �������*�� �����������#�����%�������'()� ������*� ����*�������*���������"������ �

�"��������0������$������"�������  &�

�

��!��(��� �������"#����'()� ����������� �"����* ��*����������).&��'()�%����"���*����������

����"#�B��� �*#� ��"�������$������"����������*������*��%��B���������*"������ ��  ���*��

���� ��"�������"# -������"# -�*"���"����#��  ���$��% ��:.) !&����

�



� � ������������	�

� � �
�����
���

���

�

��������������������������������� ����� �!��"� �#�� �����������$���
�����

%�&'�����(�

)��������*�����+%�����"�''���������������������$&,��-.$�"�''����� ��/����/� ������ �/������

/���'��������������������������00� ���(����'1���,�

�

�����.���� �/�� �0� ��������00� ���(����'1������������� (��-.$�����������1�0 �!��������

�����/� �2345-���������� �����"����� �!� ����'�������( �������"��������/��� ��"�������

0 �6��������������������00� ��/� ������������!�'1���'������0'������"�  �����,��

�

����.���/���'� �0� ��������00� ���(����'1������������� (��-.$�����������1�"�''�0 �!����

���������/� ���������/��/���(���� ������ �(���1���� ���������������������/7���00 �!�'�� �/� ��� �

 ���������������������5�� ��� 1��/�����- �1������������( ���%����������,�

�

�8����� ��(���������(����������� �������0�����%����������(��/�-.$�"�''�����0��������������

���0'�9��1��/�����0 �6��������"�''����90'����'1�'���������������$&%�"�������������  ������/�����

!� ����'�����%����'����(�����$:;,�

�

�����-''�0� �������/�����/���'�"� +�0 �������������'�"�''���!������ (����-.$%����'����(���1�

 ������ �!��������������0��������%�������'�%�� ����0�,��-.$��� ��/���������/�����/���'�0 ������

������������0'���������'������3������� ��/���,�

�

6,��$�!��"�� ��� ���/� �-.$,�

�

�����& �������"�''��� �!��"����(������0�'������(�������%����'����(���(���� �$�(�'������%�

��(���� ��� ��'� �%���(���� �:����'�%���(���� �.�������'�<���� �%���(���� ������ �������

=�''�����%�&�'��1�)��������<���� �%���0'�����������(�������%�0 �6����(������������ ����%�����

���� �/� ��'�(������������ ������������1�2345-��,��-�1�6����/���������00 �!���"��!� ��

/� ���1���!��������/ ���45-���(������������'������������/ ���2345-����/� ��������� ��

�/� �!��",�

�

������� ���1�"� +�0 ���������� (���(�-.$%�+�1�������� ����������'��������/�''�"��(,�

�

�����.���0 �6�����������������0�%�������%�����#��'��1��6����!��������/������������&:&,�

�

������ ��'�����������!�'��������/��'�� ����!���� �������������"�����00'���'�� �(�'�����������

(�������,�

�

����������0�������0 �6������0 �6����������� ��!�'��,�

�

�����.����������� �'��0���� �����"� ���/����� � �#�� ���������������� ��"��������0 �0�����

 ��������������,�

�

�����.���0 �6�������/����'������"�''�����/�%�/��������'%������ ����'�%���!� �������''1�

��������'�%�"�������������� �'����� ���%��������������''1�6����/�������� ���(����0�'��1,�



������������	�

�
�����
���

���

�

�

�������������������������������������������������� ������!������������������"�����������#��

�

������  �$ �������$% &����%$���������%��!$���$������"����'����&����������������&% ��$���

��������������&�����$���!����������� &� $��#�

�

�!���(!���$&���)��%$&��)�����������$���������$���!�������&��������!������"���������  �$ �������$��

�!���$% ��*��"�$���!�� �$+���#�

�

�����(!�� �$+�����$% �����'��!����� ���� ��������'��!���,-���#�

�

�+����$����������&���������"��$% ������$���!���&������ !����$���!�� �$+�������� �$���������

���.&����������$���&�&��������$ %�������$��#�

�

�/���0�$+�����$�&%������$������  �$ �������������.&�����$���!�� �$+���� !���#�

�

�1���������$�����$���������$����$��2�����$��2$�&%����#�

�

�����3��$���4�����!����!��.&����"�$�����!�������$���$�&%����!�����������������%%�������

�% ����$���!�����������"�$���!���$� ��$�����������������!��2� ���%����$���!����%")��(3�$��

������$���$�&%������!$&������������!��������$%%&������$���� �����$���!���$�&%����#��5&����"�

������$���$�&%��������$'��!�� &�����������/�!$�������$�&�����������!�� �����������$�����������

���&���)�����������������$��%�/�����$�����!��!����%���$���&��$�������!���� $������$����������#�#)�

.&����"�������$���$�&%����������$������% ����� $������$��02(����������$�������$����� $���$�"�$��

02(������������#�

�

����(!��%����������$���$�&%���������  ���������!$&����$�%��������������������$���������

 �$�&��#�

�

��������������������&���)��!���(3�(��%��!$&����$��������!��0�$+����-�&�"�6��&���!��/������3�

��
�����

)�0��������7&�������8$��$$/)��  ����*�9)�'!��!�����&����%��"�$���!��%$���

���.&������������������ $���"����������$&������������&����#�

�

�����:�!���/�"��$���������$�������&��;�

<������!���*������������&�&���'��!$&�� �$+�����$�����$�������$����������  �$ �����=�

�

<������!�� ��������$+�������)��$�����������������&% ��$����$���������'��!��!��'��!$&���

 �$+�����$�����$��=�

�

<�2$��!�������������� ����� �$�����������$���"��$% ���������"�$���$�&��$��)�%�/��������

����������$��!�� ��������$+�������������!��'��!$&�� �$+�����$�����$��)����������!�"�

�$% ����)����������)������������������� ����=�



� � ������������	�

� � �
�����
���

���

�

��������������������������������������� ���� ����������!���""��"��������������������

����������� ������������������������!��������� �"����#�!��$�����������������

%�����"�����#$�%&'�$������������(�����)�����������#$�)&����$�%*$�)�+���&,�

�

�������!����-���� �"���������� � '����!���������������������� ����.�����/������"����,�

�

�����������������������'�����������'�������������'�����������'������������� �����������,�

�

��������������������� ����������������(��������������(��������,�0!�����!��� ���

 �����������������!��%1������� �����!��������2�

�

��������������"�����0)'�����!����/�������/�����������������������(���������� �������� �������

�����������(����"��������"���� ������ �-���������������!������������������������#�)�

���
������
&,�

�

��������������"�����0)'�����!������������������������������������(���������� �������� �������

�����������(����"��������"���� ������ �-���������������!������������������������#�)�

���
������
&,�

�

��������������"�����0)'�����!��������������������/����������������������������(����������

 �������� ������������������(����"��������"���� ������ �-���������������!���������������

���������#�)����
������
&,�

�

���������"�����������"�� �������� �������"���'���������� ��������������������"����,������

�������0)� �����!����������������������������� �������������������!� ������ ���� �� �

���.���� �������/���(,�������!�������"�� ������� ���""�����/�"�� ������"���� ���,�

��

��������������"�����0)'���������(���������!����/�������/'���������'��������������'������

��������� ���!��� ����"����������(� ������ '����!������(��������'��� � ���!�(����"�(�3��!�

�������!� �"����(���-������������ �����"�� �"���������3��!���45���,�

�

��6���!���""��"������"����������� ���� �����!��$��������78���������� ���������������������

�9"����� ����+�����"������ �:�� ��������� �45����"����(,��

�

��%�����!����"������������"����!��������""��"������ ��������������"�����������,�

�

.2���0)���������2�

#�&�����!������3����������!��� �������������� ������������(����������������!���������2�

����������!��� ��������� �����!�����!���������-���� ������������ �-���(�����!��"�� ���2��0!��

�����.�(�"����������-�����(������3����������������(������ �;�



������������	�

�
�����
���

���

�

�������������������������������� !�����"���#��$%��� ��&�������� ������!��������������

�""'��������� �"�'��!(�)#������(����"�����#��%*�

���������%�%� ���������������������������""��"������'��(�+,+��-�./,+���"�'��!(�)#�������

���"�����#����������%���������"��"��'!� �''����*�

���������%�)�� �������� �����������������������������&"��������� ��������������������)�������

��%�"�������'��&"�����������"'���%�'������(�����&&������"'�����&"�����%(��  ������!����%��(�

�  ��������%%�� #������.�#�"#�%�(��&"'�&�����������%"��%��'����%(�%� ��!(�������'�������%�(����

"#'�������"���'��!*�����

���������"���'��%"��� ����������������������%�'����������������������� !������������%�������

&#%������0��������%�'��������������1�

�����2��%�&��%��#�����%(��%"����''!������%%��)�����&"'�������#��'������ ��&�����(���&&���%�

&�!�%��0��'��� �����������������%%�%%��������� #������%"��� ����������%�&�!��3�%�1��2��%#���

%��#�����%(�������&&���%�)�����''!���#'���� ��������� !��)���"���'��%�'#������%�����������

#�������%"#�����%�'#������'��1�

�

�4�������+�5����&�&�!�%�������'#��������'�%%��%�'������� ������%���������(�0��"��)����

&�����������%���������%����6���)��"��7101�8�1�

�

�8���+�5���&&���%�%��#'��)�����''!��������'#��9�

�����+���&"�%������ �����"��%���'�"�� ������%�������������%������"��'��"�������%*��1�1(�

�'��������%�'#����%�������'!%�%�&�����%(����������"�����������%�������'����!�#%����""��"������

&�����%��������'�"�������:#����%�'#����1�

����+�!��������%%#�%�������������������'#�������������"'�����)�����%���%�����

����&&��������%(�����������&�0����������&&������"'���%� �(� #�������'(����&���������&���'1�

'1��+�5�6����%%1�
�

���������+�5�"����%%���''�������#�����#%��)�����;�����0%%&�����������#&���������

%� �����1������+�5����&���''�"�����������������%#&&��!�� ���%�������%�������������%"��� ���

�������%��������6;������#)������5<=1�
�

�����/"��������"��� �����+�5���&&���%(�����6;����''�����'�"���%"��%�%��������%"��� ���

�������%�������������������%����%"��%�%����������+�5����&�����#)������5<=1����������'�

��%"��%�%���''���&����!�"���#����#��������!�����������#�'��3"�������������������%��"'��������1��

5�%"��%�%���''���0���'��)������%"��� ���''!������%%�������&&���%(����������)���%�'#�����%��"%�

��0�������������0��1���
�

�4���;�%"#���5�%�'#����1������+�5����&���''���&"'������%�����������;�����0%%&1��

�����#"��(�����6;����''�����'�"������������������%"��%�%����������+�5����&� ��������



� � ������������	�

� � �
�����
���

���

�

�������������������������������������� ����������������������!�����"�������#�����$�%����������

������������"������#��������#�����&'����������$�%������������%()�����"������ � ���*�����

$�%������+�����#����������������,��������-��,�����������&'����������������#�""*�����"-�����

.��������"������������������"*������-�"�/�����%()�����"���� � ������&�01%(�����(2��

2(��������"��#���"����������"�����/��������*�����������*������������� � ��3452$���2(�����

.������"��*����1���"� �"��������������������� �$�%��##�����������������������"*����������""*�

����"-������� �����&'�������������������-��,���/��������������,�""����!�����������"������

��������#��������(2������3452$��������������,�������������������� ���������������"����� �

��������/�����"������,�""�#�""�,�������������������"���������%���
�����

�6$������7�38���

5�����"-��������������-�"-�� ����� ����������,��������$�%��������������&'��,�""���

�"�����,�������������������������������������������"�-�����#�������"������6�7�����������������

���9�"�6:88���$�*�������������,�""����7�"����"*�"���������6��������������8�����$�%������#��������

#���������������� ��������#����� ����������

�

6:8������$�%��#�����������������������1������������ ����"*�����������������$ ���*�'��������

(�"�������6$'(8/��� ��#������������"-������������,�""��������������*�����%()��������$�%�

������*���-��,��������������������������*����������������'�����!��������"�����"��������$��

����$'(/����������#��,����#������������ ���������������/��#���������*/�,��"�����������������

������������ ���������������$'(/�����&'��,����%()���������,�""�#��,�����������������

����� ������(2���������3452$���%;�/����"���� ����������������#�52$��� ���������������

�7����������#����������������/�#���#�����������"����������� � ������,��������-������"������

����� �����;&%���2���<������������"���#�#���"���������#���(2�����1���3452$�����-��,�����

�����-�"�,�""����"�������������������#���������������"���������������
�

6�8������$�%������,�""�������#*��� ��#���������������������*��"��-���������������#������"*�

����"-�������,�""����������������������������2����������#���������"�%�-��,�%�����1�����#��������

����������������%�-��,���������,�""��������������������� ��"�������#�����$�%���������������

�����������
�

6�8������$�%������������������'�����!����,�""����"����������7���#������$�%��������/�����

&'����������/������#�������*��#����������������������#���������������/����"���� ���*�-������"�

������������/���������� ��������������"�������
�

6	8��2����������#���������"�%�-��,�������$�%������+�������������"�����������������#�

��������"���-��,�#����""�#���"��������������#���"����������������������$�%��-���/�����$�%������

,�""��7��������"�-����'4�����������������-�����$�%��������/�����,�""����-����,���������������

�������2����������#���������"�%�-��,�%����������������������������<���*��#�����'4���##����#���

�����������������������������-���������������������"�������������*��#������������"-��������/�����

���� ��<��������/������#���������#�$�%���-��,���/�����������������#��""�'�����!�������������

,��������"���������������#�������������������������#�����������"������;������������#���-�"�,��!��

�������������������#��,���������3452$���#�����-��,/�����$�%������+�������������"������

2����������#���������"�%�-��,�%������#����������#������#���"��������������������������$�%�

�����+���/����=�������� ��/�%()/�������������#6�8��#�����#��������,�""������#*�����������������

�������*�����$�%��������-����������"-��/������-����������"�����#�������"��������>*��� ��� �



������������	�

�
�����
���

���

�

������������������������������������ ��������!�����������!� ��"���#! ����������������$#��������

� ������������%&������'������(�����$����������������$#�����)��*�������������������������������

��#! ����������+%��(�  ����$���������  ��,�����$!�������,�����'�����������!����������������

���� �!���$��)������������������(�������##��#���������#������������!����������,������������-��

!��������(��.�/�),)���'�����,����#�+ �����,������+�%0���,�����$!���������� ��(�  ���

���$#������������������������������)������#! ��1����#��������������� ���'��(�/����

��#! �����0�������������������������������� $���������,$����)�����������#�������$ ��� (�"��

��� $�����,���$�������#������������#�2������34������+��5����3���,�������������� �'� �������

����������������������#! �)��6����������������������!�����#����������������!!��!������!�����!� �

������������������(�  ���,�����������#���)�
�

#)��������������,������/���0����1!������6��.)���  �!������������!���$����� �'��� �������

71����/��$����������,�������)0���������!���� ����������8$� ��"������������ �'��� ����(�������"�

�����������������71���������"9��-�#! �������$����� �'��� ������ $�����'����#���� �

��#! ������!���$���������"����.�������'�����!��'�����"� ��� ��!������)�������!���":��! ������

#���,��8$� ��"����$ ����!������������������&$� ��"������� �+ ���/&�+0���������!���$�����������

��������:��8$� ��"����$������!�����$����#$������$���������� ��������������������!!��'���&�+)��

����&�+����� $���,�&$� ��"�����.�����$#�����������������&��������������������������#� ������

����71����%&�����������������������(�  ����$#���������71����������&����'��()����������

�����������(�  ���  �(�����8$� ��"������� ���8$���#�����������������+���,��!���)�����������������

&�+������������������:��#���,�#����! ����������$���,�8$� ��"����������������)�����������������

&�+��������������(�"����(��������������������(�  �!���$��������� �'��� ���������������!�"�

���!��!!�����������(�  �����.���������$�������8$� ��"����������,�������,���������,�����'���������

����!���$��������'������#����������'����)���������#� ������������!���$���(�  �������

���!����� ��"���������34)�������������������������!������(�  �������$��� �������������� $�����

�����"����$���(������������ �'��� ��!���$����������������$���,��������)��;��;�+�������8$����������

���1!�������� �'��� ���(�  ��������������������#��#�����������"������������$���!���$����-��!��

��������$������ $�����(�  ������$� ����!����� ��"���(��������!���$���!��'���������71�����(����

71������'��,��������� ��$������")� �



� � ������������	�

� � �
�����
���

���

�

�

��������������������������������� ��!�
�

"#$%�&'('�)�*'�+,�"�-#*$-(.�/�0$�1�#(%���*�-+)2.�'�3��4�'#��5"/�"�()�,+6�'#��726+38-'�'42��

9�%#+6'�3�%-6$2'$+*�+,�$'�):�,+6�726+;�-'�*()��(*3�.+-('$+*:<�%���(''(-#�3�%8))(64�+,�

8*6�%+.0�3�$%%8�%�(*3�,8'86��-+))$')�*'%<�'#���#(6=��>8�%'$+*%<�(�6$�,�6�%8)��+,�5"/�

6�0$�1�6%<�(*3�(�26$*'+8'�+,�(..�?6�#�-@%%)�-+))�*'%�1$'#�6�%+.8'$+*A��"#��5"/�1(%�

-+*38-'�3�(%�3�,$*�3�$*�'#��26+;�-'B%�/C�'+�-+)2.4�1$'#�'#��6�>8$6�)�*'%�+,�������������	A��

?86$*=�'#��5"/<�-+)2.$(*-��1$'#��%'(.$%#�3�2+.$-4�26$*-$2.�%�(*3�26+-�386�%<�8'$.$D$*=�

;8%'$,$�3�(*3�0(.$3�(%%8)2'$+*%<�1(%�0�6$,$�3A��"#$%�$*-.83�3�6�0$�1�+,E�(%%8)2'$+*%<�)�'#+3%<�

26+-�386�%<�(*3�)('�6$(.�8%�3�$*�(*(.4%�%<�(.'�6*('$0�%��0(.8('�3<�'#��(226+26$('�*�%%�+,�3('(�

8%�3�(*3�.�0�.�+'($*�3<�(*3�6�(%+*(.�*�%%�+,�'#��6�%8.'%<�$*-.83$*=�1#�'#�6�'#��26+38-'�)��'%�

'#��-8%'+)�6B%�*��3%�-+*%$%'�*'�1$'#�.(1�(*3��F$%'$*=�G&5���2+.$-4A�"#��5"/�(.%+�(%%�%%�3�

'#��?$%'6$-'�H8(.$'4��+*'6+.�I?H�J�3+-8)�*'('$+*�(*3�)(3��'#��3�'�6)$*('$+*�'#('�'#��?H��

(-'$0$'$�%��)2.+4�3�(22�(6�'+���(226+26$('��(*3��,,�-'$0�A��5..�-+))�*'%�6�%8.'$*=�,6+)�'#��

5"/�#(0���$'#�6���*�6�%+.0�3�+6�#(0����*��.�0('�3�(*3�(6��(''(-#�3A��5..�-+))�*'%�$*�

?6�#�-@%%)�(6��-.+%�3A�

�

�

KLMNOPQRS� � �

7T()�:�

5"/�"�()�U�(3�

7V,,$-��&4)+.�+6�T()��+,�5����$6):�

�

� ?('��

KLMNOPQRS� � �

7T()�:�

C6+;�-'�W(*(=�6�I#+)��3$%'6$-'J�

7V,,$-��&4)+.:�

�

� ?('��

KLMNOPQRS� � �

7T()�:�

56-#$'�-'��*=$*��6�C6+;�-'�W(*(=�6��

7�+)2(*4<�.+-('$+*:�

�

� ?('��

KLMNOPQRS� � �

7T()�:�

/�0$�1�W(*(=�)�*'�V,,$-��/�26�%�*'('$0��

7V,,$-��&4)+.:�

�

� ?('��

XXXXXXXXXXXXXXXXXXXXXXXXXXXXX�
��V*.4�*��3�3�$,�%+)��2+6'$+*�+,�'#��5"/�1(%�-+*'6(-'�3�

�

��+,���



������������	�

�
�����
���

���

�

�

������������������������������� ��!"��������#$�%�&�"�'%���"�(��%)������%*���%(+�,��%��-%����������

���.�(%(/��%)���-��$(�&%� ��!"��%(����&$"�'�"�(��-%�&�"�'%����-��$(�&%�(%$%�%(+�0%$%�%��-%�%�

�����������������-%���!�$%�%(� ��!+�

�� �

�1234���5��6789:��;<=��>89:�?1>@�A���4?1B1C7?1>@�B>48� �

DEFGHIHDJGHKL�KI�JMELDN�GEDOLHDJP�FEQHER�
�

612@1B1C7@?�C>@C�4@S�7@T�?U���V9:7@7?1>@�>B�?U��4�S>:3?1>@�74��7S�B>::>WSX�

YZ�SC41��?U��87[>4�?�CU@1C7:�C>@C�4@S�7@T�?U�14�4�S>:3?1>@�7@T�S9�C1B1C7::\�:1S?�7@\�724��T�39>@�
T�B�447:S�?>���C>89:�?�T�1@�?U��@�V?�9U7S��>B�W>4]�>4�S?7?��̂<U�4��74��@>�S12@1B1C7@?�C>@C�4@S�
>4�7@\�3@4�S>:_�T�C>88�@?S̀5a�
�

;S�@>?�T�7>_�b�7::�C>@C�4@S�4�S3:?1@2�B4>8�?U��;<=�>B�?U��94>[�C?�U7_����@�B3::\�4�S>:_�T�>4�

U7_����@��:�_7?�T�7@T�T>C38�@?�T�W1?U�?U1S�C�4?1B1C7?1>@5�

�

c�defghij� � �

Yk78�a�

�U1�Bb��@21@��41@2�Z1_1S1>@�lU>8��T1S?41C?m�

YnBB1C��6\8>:a�

�

� Z7?��

c�defghij� � �

YYk78�a�

�U1�Bb�o:7@@1@2�Z1_1S1>@��lU>8��T1S?41C?m�

YnBB1C��6\8>:a�

;TT�7994>9417?��7TT1?1>@7:�S12@7?34�S�ln9�47?1>@Sb��>@S?43C?1>@b�

;���941@C197:�B>4�;<=�S>:�:\�C>@T3C?�T�\�;��b��?C5m�7@TA>4�8>T1B\�

?>�7CC>88>T7?��:>C7:�>427@1p7?1>@7:�S?43C?34�5�

�

� Z7?��

c�defghij� � �

Yk78�a�

Y7S�7994>9417?�a�

Y7S�7994>9417?�a�

�

� Z7?��

c�defghij� � �

Yk78�a�

Y7S�7994>9417?�a�

Y7S�7994>9417?�a�

� Z7?��

qqqqqqqqqqqqqqqqqqqqqqqqqqqqq�
��n@:\�@��T�T�B>4�Z�C1S1>@�Z>C38�@?S�

�

��>B���



� � ������������	�
� � �
�����
���

���

�

�
�������������������������������������

�

������������������������������������������ ��!��"��#$!��������������������$%�������&������!�

�����������'�!�!��"���#����'�������'���������"�����"����!(�����#�)���*���$%��"����$�$!�����$+�'��

����!*'"��"�����'����'������#�����$��,���-*���%�������#�$*�!����$%�./0����!�������������0�,�

�$�(���$�*'�&����$��&�����*���$�&�$���!!�!!#�����"���*����)$�!�12������03��#�,���!$���

��-*������$�*����)$������*�����'�������'��'*#!���'�!���0���!(���%$�#�����'�!�$�&��!���!'��������

����)���"���&��������#�����!��$��"��"���������!�����$�������%$���"�����$�*'�������$'*#������

����"������

�

����������3��#!����������!�������������!��������#����*��$%������������&���'$)��4���

������!�%�$#�$*�!����$%��"��./0�������"������$���������!'������!&������!�����)�������'��$%�����!�

$%��������!��!*������%$���"������������)�'$��*'������/���'��$��$%��������������#�#��!�%$��

������%%$��!��������"�����$��"��50/��$��',�$��!���'���)���������!&��"�'"�!��!��"��!��������%$��

6����������'�7�������������$'�!!�!�����%$��'$#������,����������$����'$�������

�

'�����������#!������$������'�����$���(�$����)�����$%�0�#,�������#���!�����$���$��'��!&�

�$�������"�,�����'�����$������!!�!*'"�'$�'���!���8$�����&������������#�!"$*�����)������"��

%��������,��$����)��#�$�������!!*�!��$��"���������$��$%���'�!�$��#�(��!��

�

����3"��9�������!$*�'�!�1����$�#����0'��$%��

	��9�10��

	 ���'�*��!���$�!��������

��-*���#���!�%$���������,����������������!���3"��%��!�&�/�'��$���
:;&���-*���!������������������

������������ &�"����%����'������3,���������&�$%���$+�'��!�*���!�*�����'�������'$�����$�!���3"��

!�'$��&�/�'��$���
:�&���-*���!���/�%��,�0!!*���'����������/0� &���!$���%�������$��!�3,������

����&�$%�6�"����!�)������'$�!��*'��$���'�������!�%$��"*���'��������!�$�#���#�)�����*'��$������

%�$$����#�)�����*'��$����$+�'�!�7��./0���"�!�����������"�!��$��',�%$��3,������������$�����

��$+�'�!����"���%��!�%��,��!!*�!��3"���%$��&�1�!���'�!<=/�!�#*!��'$�!�������%��!�%��,��#���'���$�!�

$%��"����!�)��$%�$�"�����$+�'�!�����#�(������!(���%$�#��������#�����$���"��"�����3,�����������

�$*��������%�'������3"�!��!���*�$�,���-*���#���!&��!�������!��"��./0������!���)���-*���#���!�

%$���������$%��$�(���$�*'�!&������"���!�!�%$���"�!����'*������/�'��$�!��
:;������
:�&��!���!�

"����)���%%������%$'�&���!$���%%���!�)��%�'����,������)�!����������)*�)����3"�!���'�!!�����!�!$#��

�������$������"��!'$���������$'��*��!�%$������&���������)�$���"���"�!�������*��$!�!�$%��"��

��$+�'��*���������������$��'�����,&�������!������������$���$��,��!&�3,������!�)�������,�%$����'�!�$��

�$'*#���!�����3,�������!�)�������,�%$���#���#������$���$'*#���!���3"����%%����)�'��������%$��

'$��*'���)��"����$��,��!�$%������'�����!*�������$�(���$�*'�!����)���-*������$�"����3,�����

�����$��,&�3,�����������$��,&�$�"�3,���������3,����������&�$���$��������3"��9�������!$*�'�!�

��%$�#�����1����$�#����0'��$%��
�;��9��10��
�; ���'�*��!���$�'"��)�!�%�$#���-*���#���!�

!�������$���%$���������,����������������!���3"��%��!�&�/�'��$���
;;&��#���!�/�'��$���
:;�$%�

9�10��

	��$����!���"���"��!"$������*��%�$#�>;�&


&


��$�>�

&


&


���3"��!�'$��&�

/�'��$��:
��&��#���!�/�'��$���
:��$%�9�10��

	��$�#�(���"����������0���!$�,��$##������

0'�����.�/����0��� ��$�������'����%$����/0���

�



������������	�

�
�����
���

���

�

���������������������������������������������������������� �������!"#�����$�%#�

���� ������&��'�������������������(��)����������'�����*���*������������ *���������� ������!"#�

����$�%#���(��)�������������'������'��+�����!%,������������� *��������

�

'���% ������-���**����������������������$�%#���#�-���������'�)������������������(��)��

�.���������������$�%#�#�������������������������*������������)���������������'��*�����#/0��)����

����������)�������12!��������������������������������������������-���&��������� ������3���������

�� ������3��������������������������������������������������������������������(�����������'&�����

3�&��������������������������(��)��������+�'����������,���!������ ����������$�%#�* �����

������������"������������12!������������)������������������)��������/2��4��������2 ������

"��*��+����5612!���'���"&���$�$�%#,������� �������������&�)������)�������&�����7����

- ����������-���-������&�������-�����*����������(��)������������12!������8��������

����������������
�

�����"&���$�$�%#��

�

����"&���$�$�%#�������� �����������7������ �����+������������ *����,���$������'����������

�*���������'��������������������� *���������� �������-�)��3����� ����)���������������� ����

��'��&�������������-��'������������(���&������-����(����'���*���.��&�������-��'�����������*����

��(����*�������������������''������������������������%���-����������+�,���5�)�(����������������*�����

������&�����������������*������ �������� ��� ����-��"&���$�$�%#��

�

���"�����9 ���*����'���"&���$�$�%#��������� ����2��������
:;��'��#4!��

	�����2�������

�
;;��'��##4!��
�;������0/<�%����#�(��)�< �����������������12!��������&�����������������

�

����"&���$�$�%#���(��)������*���-���� ����������12!��=�������*�*����)���������������&�

���0�0� ���-�����8!2������&�'�����������-���(��)������!���� -������8!2����'��9 ����&�������'���

����"&���$�$�%#�������������12!������ ���'����)����� �����(��)��&�����8!2������.����������

���������4���������������������8!2�* �����*����&�����4�������������������**���������

�'�����������������#$"����5612!�������������������)����������������������%��-�������&�����

%������-�����%����&���%��������"&���$�$�%#���(��)�)������(�����������������7�������� ������)����

�������� �����(����*�����

�

����$��3�����-�)�����������������������$�%#���� ��������������������)��3����� ������-�

��(��)����������*�&��������������)������������7������ �&���������������� *�����)�����)� ���

�����)��������9 �������� ����-����"&���$�$�%#�����-��.�� ����'��*�����"&���$���������������

$�%#���������������� *����������#/0�)����������������������%�>������������������'���*����

��(�����'��&�*���'���������������������12!���#/������������������������)��������������������

%�>���$'��.�� ���������� -��������(�����������*�+��(��(��-�����������/2���#/0�?%�>����#/�@�

����5612!��,�)������(��������/2����**������������)�������"&���$�$�%#�������������������

)�������� ''������������������.��������� ����������9 ����'����.�� �������#�9 ��������3��-����

�.�� �����'��*�"&���$�$�%#�* �����*��&�)������9 ���*��������%���-���������#��3�$�'��*���



� � ������������	�
� � �
�����
���

���

�

����������������������������������� !�����"�������"����#����$��!��!��� %���&�&�'����((���

)�"����*����������+�((���,�

�

-�.�� %���&�&�'�����#��"����%��+���%��+��!��+�((����$�������)�,�

�

-�.���/�$��+�������!��������!)#���(�+��� !��"��������"��)#�����!��������!��������(���������

"���$���!�����+������0����� !���+���1�2/����!���"����#���"��!���(�+����+��%����)����3���1���

 %���&�&�'���!������()"�����/�+��%����)������������������4)���"5�

�

-.��6!����!������#���"�����(�������+��!�����0���1����()"��$�#���$�����������1����$��������!���

7�

�#�((�������"�������������(������#����#�"���+�����3��)������+��!����/����"�����������!��

�(�����������8�(������1����!�+����3����������&�������"����$��!��7�

�#�((������������$$��1��!��

���#�9����(�����:�#������!��������+�������)������-���()"��$�"���$���$.��+��!�����0������"����()"���

(��"�1�����#����1���$!����+���%1���(��������1���"�"������(�������-;�����.���&���!��������+���

���0����+���!)����������"�����#����*�#���$�#�������+(��"����*�#���$�#�����!������()"��������"���

��)���!#����������!��(�+���+��!�����0���1��!��9����(�����:����#����()"�������(�������+��!��

����)���!#�����%�(����&+������0����!��������������#�����+�(�����!���7�

�#�((�������������(��'�

"���(��#���1�)���!������#���"��������)��4)���(%�������������#�����!���7�

�#�((����")���$��!��

��)�����+��!����)"%1���"����#����������((���#�"��%�<=2/�����!��!����� %���&�&�'�����

��4)���"��� !�����������������(1��(��������3���#�(%�(�#���"����1�+������0�����������$������7�

�

#�((����������3�()"�"�+��#� %���&�&�'���� !�����������(���(%��3������!��������!���#��"����%�

���"�������(����"�����!���������������#��1��!�����0����"�����������()"������&/1��!�������)����������

�+��!�����(�#�����������)����������$��""�����"�����������#�(�31���"��!��������������������%�

�)���)�"��$��!����)"%�������3�()�����+��#� %���&�&�'��+��������0����������$�#�����!���7�

�

#�((����������(%���$�����"�%��!���!��+��+���$�����������!����"�(�$�����

�

-�.��6!����!��>���������+�����++����"�/�������4)�������������������%���"����"�����3�������

-����++����"�/���������((���������������+���/������!��!�������!����!��"�����$�����������!��!��!��

���0������������)("���(�����"���"���)("��������#���((%�����������#����((%��++����"������

�����4)������+��!�����0����.��

�

-".��6!����!���!��+��+���$�������"����#������!�����0������)"%����������������(�")�����

��$��+�������)(���"���)���������!����?�1����)��1�����++������+��!�����0��������!�������#������

�������#����(�������������+�����+��!�����0�����

�

-�.�� !���������$��+�������)(���"���)�����������?�1����)��1�����++������+��!�����0�����

�

-+.�� !���������$��+�������)(���"���)����������!�������#�������������#����(������������+����+�

�!�����0������

�

-$.��&����4)���"�%�2/����+����������!������+��#������������"��������(�#��!�"�1����������

��#�(�3��!�((��$���+�����������������1���������������"����������$�#��!�"�����#�"�(�1�������������

����()�������!�������(�*�(%�����!��$��������(��$������������



������������	�
�
�����
���

���

�

�

��������������������������������� ��!����������"��"���#����������!���������$�%��&�&�'(����

)�������!*�

�

�����$�%��&�&�'(����!�������������)�����������!��"�����!��� �����������#���������#�!�)����

��+��)��#�����%��,�������!��!�������������������%��,������� �-� �������+������#��"�������!+�����

��%���������+��������� .��� ���� .����������������������!�������,����!��������"������#������"����

��% ������������"�%��%���!�����#������% ������!���/������0��������$�%��&�&�'(*�

�

�������!��������)�������������!����$�%��&�&�'(����������!��)���������!�����"�����!�����"�

�����%���"�������0��������������!��"�������!��� ����1������#����*�

�

����&"���������"��"���#�������!���!�������������!������$�%��&�&�'(�"�  �)��#����������0�����

��������"�)�  ���-��%� �� ���+�� � ��������������"����������!�����#�����$�%��&�&�'(*�

�

�����&"���������"��"���#�������!���!�������������!������$�%��&�&�'(��"�������������0����.����

�������%%�� �!������������������"����������� ������+��������� �2�� ����)������3
�!�����"�����

����"4��!�������*��$������������)�  �!���!�������%%�� �)������3
�!�����"�����!�����"������%%�� *�

�

�3���1��������
35��"�6(7���

	.��������!�!.�%�������%��,�������!����������8� �!�!�"����

��!�%��!����%������+��)���!������������������������*����&������������.���0������"����8� �������

)�  ���!���!�!�������7�6*��������!����'���#��%����*!*�����.���0������"����8� �������"���

%��,�����������#��+���9�

���  ����)�  ��������!������#������7�:���;�)��������!����������!��

����������"��"���#����������������!� �#���*���

�

�5�����%��,�������!���������8� �!�!�"����$�%��&�&�'(����������)�����������"�����

���!���������##���� ����!���+�����������)�������� �����!��8��%���������!����'���#��%��

��*!*�������<7��"������"�����"�  �)��#�������������"����!��������%% �����*!*�5����.���*!*�5�������

��*!*�5����=�
�

�����&"�����%��,�������!�=�

>�7����������� �!������&1?��<7��

�

>�$�������"��"���#�������!��������������������������+����� ?��<7�

�

>�&���������������������# �#� ���!+�������%���������������������0������� .��� ���� .����

������������������?��<7�

�

>�&������������������ ��!+�������%��������"������!�)� ! �"���%��������!��������������%��������

������% ������������"�����#��������������?��<7�

�



� � ������������	�

� � �
�����
���

���

�

�������������������������������������� ����������!���������������������� �� �����"#�����

����$����������$���������"������"�� ���"�������������"����$����!�"���������"�� ���"�

%��$����&$������'	(�)���*+%+�+���(�������,+-��������$����$��������������!$�����$����

"��� ����"�!�"����!$��&$�+�

./�
�

)-������������0�$����!"12�

����#��#������1���������������������������$����������3����� ��1"����4����!���������$5�

���!$�!������������"�$������� �����4���������������������������"���������������!������������

�3����� �4���������!�$������0�$�6�./�

�

�������������$��#��1�����4��$������������������3������$��4����������*%&�����"���"!���1����

�����������$��#��1������� ���!����6�&78�

�

��9���������������������1����5+�

./�

�

)$-��:������0�$����!"1�"����������$�!"�������%���"����!�"����&;+�

�

�+��:1�������;/�������3�����"�1���4������������"�����&"#����1�����������&$�+��

�

�+��:1�������;/�4��������������"�����������  �������$����"���������!��$���������;��� �����

��+"+)�-��������+��:����������������4����"�$!�����"�������������#�"�/;+�

�

 +��:1�������;/�;�����+��;���������!�"�����������#��!����4������������������������������

����1������"�$��$�!���������"��������1�����������������+��:�����#�"������$��#����#��4�����������

�������!���!������������!������"�$��"�����1����#��4�����������!�"��� �#����������3�����1������� �

�������������!�����������������������"�$��������5���+��9�4�#������#��4�����������!�"���

�����!$��"����������5������$�����"���������4��������������$!�������������#�����!�"���

����������"�������������������� �����������������������������������"�$������������������ �������

�������������!"1+���3����������������1����������������������������4������������������!���$�����

����1����!����4��$�������������$�����"�����+��:1�������;/��������4�����$$����������

$��$!��������#��4������$�#���������������"�$������"�$!���������$����+��:���������4�����""���������

����!�"���1�� ��� ������� ���$�����$�����"���#�����������4��5������0!�����������$���������

���0�$�+��:������#��������#��4���� �#����"���������1�1�%�$�������
(<���"��
(�����=/8&��

	��

�������"�"�1�%�$�������
<<���"�(
������=//8&��
�<���"�����.>?�;����/�#��4�?!������+�

�

)�-������������������;�����+�

�

)�-������:1�������;/�����.�.�4��������$��������#��4�����$$��"�� �������� !�"��$�����

;��� �������+�+)�-+��



������������	�

�
�����
���

���

�

�

������������������������������ �������!�� �"�#���!"���$��!"%&'("�)&�!%�)!�� !"����

 �#����#��!��) ��! * )���#�!�)"� )����#+ �&%��&%(�� ,�! &��!"�!�-'�!�����.�)! &���
��)��/��

���!�%������+��'���&#��&*��0����&%(�� ,�! &��&%�� !"�!"��1�! &����2)�#�-��&*�.) ��)����

�

�)����"��" ("��!�#�(%���&*�)%�#  � !��&*��3!�%����%�+ ����� ������)" �+�#� *�!"��%���&��  � !��

*&%�)&&%# ��! �(�!"���3!�%����%�+ ����%&)���� ��(%��!�#�!&����&%(�� ,�! &�� �#����#��!�&*�

4.2�����.')"���� �#����#��!�����-'�!��� ��)"�%(��&*�����)! �(�%�+ ���%�5�����&*��"&-�

�"&'�#��� �#����#��!�&*�4.2�����#�*%���&*�)&�*� )!��&*� �!�%��!�����"������� ������&���

�������#�*&%��&!��! ���&%(�� ,�! &����)&�*� )!�&*� �!�%��!�&����!��6�&%#�%��� ���

�

�#����"�������"&'�#���6�&���#(������&'!�!"��4.2���- �� &�5� !���!�!'!&%���'!"&% ! ���

��#�%���!�#��#- � �!%�! +��%�('��! &��5���#�&!"�%��+��'�! &���%&)�#'%����

�

������"������-'�!�"�+��!"��*&��&� �(�7'�� * )�! &��8�

9����#��)% �#� ��.�)! &���
��)��/�5���#��3�-�!�*%&-���#�%���!�3�'�#�%�.�)! &���
�����&*�

!"����!�%������+��'���&#��&*��0����

�

9���� �#����#��!��

�

9����*%���*%&-�)&�*� )!��&*� �!�%��!��

�

9�:&����&!�)�%%��&'!�&%��#+&)�!��*&%�&%��(� ��!���#�%�����!�%�%��&'%)����%&;�)!���

�

9�<����3��% ��)�� ����!�� �" �(���#��#- � �!�% �(� �#����#��!�%�+ �����������

�

9�<����%&+���� � !��!&�#�� +�%�&��! -������(%��#5� ���� !��&*�� (� * )��!�! -��)&��!%� �!���

�

9�������������%�+ ����� �����-&%���**�)! +�� *�!"��%�+ ���������-� �!� ���)&--'� )�! &��

� !"�4.2���#'% �(�!"��%�+ ������" ��)&--'� )�! &�5��" )"��"&'�#��&!�)&-�%&- ���!"��

%�+ ���%�=� �#����#��)�5�)���"����!"��������'�#�%�!��#�4.2������'-�! &�����#�

-�!"&#�5������������!"���%�)! )��� -�� )�! &���&*�!"��%�+ ��������=��* �# �(���#�

%�)&--��#�! &������"�������"&'�#�)&&%# ��!��!" ��)&--'� )�! &���-&�(�!"���:�5�

�$���'�'�������>�*&%������ �(��!'# ���&%��$��*&%�#�-���#���+�����*�!��-&# * )�! &��

�!'# ���5���#�%�+ ��������5������������)&--'� )�! &���-&�(�!"����������#�%���+��!�

*�#�%����(��) ��5� �!�%��!�(%&'��5���#�!"���'� )��

�

�����?' #�� ����*&%�.���)! &�����"��!"%���-&�!� -�&%!��!�)&�� #�%�! &��� ������)! �(�%�+ ���%��

�%��!"��)%�#��! ����&*�!"��%�+ ���%����" )"� �)�'#���** � �! &���������������3��%! ���5�!"������)��

&*�)&�*� )!�&*� �!�%��!5���#�!"�� �#����#��)��&*�!"��(%&'��!"�!�����)!��!"��%�+ ���%�����"������

�"&'�#�����)!�%�+ ���%����#��!%')!'%��!"��%�+ ����')"�!"�!�(&&#��) ��)�5��&'�#���( ���% �(5���#�

�'� )����*�%���%��!"��-&�!� -�&%!��!�*�)!&%���%&#') �(����&'�#�%�+ ����



� � ������������	�

� � �
�����
���

���

�

�

��������������������������������� ����!�����������"���������������#���"��������$���������%���

�%������������"�������"��%����������������������"���"���"��������"&��'%��(�(����"��)��%��

������������"����$�����%��%������#��!��� #������"��*+���! ����������������������&���

�

����'%��(�(�����������"����������������!���"����$����)��!�������������������������� �

������"#�������$���!���%����!����������,����������"���������!����������%����+" �������-�������

%��"&�

�

�����'%���������� �!����������������%�����"�*+����.�����")���!�/0���1��)+�"�������"�

���� ������$��%�"�#��%��%������!����%�)%� ���$���,#������������%���%�����)���!���������)��������

��������%������������"�������"������"�������"&�

�

�2���3�����4��������������&��'%���������!��,�������������%�"�!��������-�����������!���������5�

�

��������"+������������������$�� �$��������������������%��%����+" ���"�43���%�"+��&�

�

������������%���"�*+�� ���"������������ ��!��%�������$�����"��������$���������+$�������

��"����-�������#����-��������+������"���#������$������� ���#��������$���������� ���#���)�������)�

���� ���#�!��$+��������!������������������#�$��%�"��!�������)�����)����.���"�+��������� #�$�"����

+��"��������+�������!������$�������������$�������$�����#���"��� �����)�������������&�

�

����������%����"��������"��+$������%�����*+������0�4����"������"����3���)���%���#��%��������

�%�+�"��""������%��!�������)��""��������*+��������!����%���������"������������5�

6���������������%��4����
������
#�����%��*+���� ���"�*+����� ��!��%���+��� �#�

�������)������#���"���)�������)��+!!�������!�������������"���)�7�

�

6������%��$�"����+��"�����������%�8��"�������������7�

�

6������%�����+$�������$�"��!����%��%�8��"�������������7�

�

6�9�����%������ �����"�*+���� ��""������%��+��������� ���"�����"+������.�)������%��

�����*+���������������"����%��%������������!���������!���!��!����%���� ����!����-���7�

�"�����������%�������"���"���"�����$$��"�"��������������!��$��%���������������!�� ���$�&�

'%�������+"����+�����������$���"��������������+�%�����%��% "��+������"�% "����)����!!�����

�%��+)%�+����������%�":��%���$����������$�����)����������%������������!���!�+����:��%���$������

�������+�����+��"� ����������)�$�)����� ��������:���"��%��� ���$����������������"���"�!��$���

��$�����������������#�����+"��)��%�������������!!������!����$�����%��)�&�

�

�����4�������!��$�/0������"������"����� ��+��������������"��������$$����������"�"����

�%�����-���&�



������������	�

�
�����
���

���

�

�

���������������������������� ����� ��!������"��#��$%#�$���#��������&���������#��&��'�!�(� "�

"&�!����������#��"!�&��������)����#��#��*�*+� ���

�

�%���,$���� ���� ����&���(����������# ���
�� �"���������%��#��!��"������#��&$��!�!�������

&�����������#���� ���&��'�!��"�$�������� ����#����"���!����� ����""� �����!�"" ��� !����"��������#��

��� ����&�����"�"�%���-��.#����&���������!��� ����#��& ���/"��!�����!(���%�������%(� ���

����������� �� � ��"�"�����#��&��'�!��"�$��(���!�$���%��#��& ���/"� ""�""���������#�� ��0$ !�� ���

 !!�&� ����������#���!�����!(���%�������%(� �������������� �����#��"(������"(� ��� � ��"�"�

$"��-��1���!������"�����#����&�������������� ��2���&���������#�������� "�����3,1�������� !#�

&��'�!��&# "�-��4���#��& �������"�����!��&�������"������������#�"�&�����(��#��&��!�""��%�����#��

��&���������!�����$�����#�$����� �-�

�

�5���� ����������%"-�

�

� ���.#��& ���������"$�������3,1����#��$%#��#��� � %��%���% ��2 ����� ���� ����&����

!��� ����%��#��& ���6"��!�����!(���%�������%(� �������������� �� � ��"�"�����#��&��'�!��"�$��(�

��!�$���%��#��& ���6"� ""�""���������#�� ��0$ !�� ��� !!�&� ����������#���!�����!(���%�������%(�

 �������������� �����#��"(������"(� ��� � ��"�"�$"�����3,1��-�

�

����.#����&����������#��& ��������7&���"��������!��"������� �����!$���� ������������

&��"���������#����""$�"��������"������������������"���������#��8�"���!����%�������8���������

�#����"���!����&�����"�"�%�������#��8�-��.#��������%"� �����"&��"�"��������&��"����������#��8�9�

��*����#��8�"���!����%���������#� �.�&��4�4��:�& �������*�*���&��"��� �����& ���!�& ���%(�

&����� ������&��"��-�

�

�!���1�������!�����%� ���&������� �&��'�!������� �& ��������7&���"(�3,1��������!��"����� ���

��!������ ����"�!��� ���������#����&���� ���&��& ��� �����������"&��"������ ���������%"� ��&����

������� ��&���-��3&���" ��"����%� �����������"6�!��!���"(�;<3,1�������������������#��

 &&��&�� ���!��� ��������������""$��%��#������ ��3,1�����"&��"������#��.�&��4�4��:�:������

:�&���-��=#����#��3,1�����"&��"���"��""$��(��#����"���!�������&�"���#����� ��.�&��4�4��:�:������

:�&���(�3,1�����"&��"�(� ��� �����#���� ���� �"���� ��������#��������������"���"���� �����!�$���

�#�������#�� &&��! �����!�"������!$����-���#���������%�����"/���&���"�������!�"������!$����"�

�# ��$����%��.�&��4�4��:������"$�� ��2���#��.�&��4�4��:�:������:�&���� ���&��������$���

3,1�����"&��"�"����� !#�!��!����� �"������#��.�&��4�4��:�& ���-��.#��& ���6"���� ����&���� ���

�#����"&��"�"����3,1����$"�� �"�� !!��& ����#��&$��! �������� �����&��������#���#�������

��%�����"������#��&��'�!�-��4��! "�"��#�����#�����"�����#���6"���&���(��#��8�=������!��������#��

 %��!����"&��"�-��.#��.�&��4�4��:���!$���� �����������!���� �!����! ��& �������#���������

��!���� ���������� ����""��������!������ ����"�� ������#���#���������%�����"-�

�



� � ������������	�

� � �
�����
���

���

�

����������������������������� �!"��#�"$� �%&�

�

�$���'����(���"���������!��)*��+��$��*�$���,�--��!������$���-�!�����!"$!����������$���!"��

$�$�)���*�$��(����$����$��$!��!"���������������-�����*������)�*������!� $!����*�$���-�!"���%��.�

�����(��$�����"�������� ��-���!$�!��������!��!"��$!!��!�������!"��$ ��,)%��'����(��$������"�����

��$���!����$��$!��("�!"���!"����!�����!$!��������$�$�)����$���!"��,��,��������$�������$�$�)����

$�����$���$��%��/�(����*������(��$������"����������!��,!���!����!�������!�$����$��0�� -��!����

("�!"���$����0�,!��"�������,���!��,!������("�!"���$��$�!�,��$������$!�������$���"�������

�-���-��!��*�$��!"���"��������� ������������!�-$!��)����������������!"������$����,�����%�

�

����1���������(�*����-$!!���"�(�������*��"�������!����+��,!���!��������������$-��!$��

���$ ���-��!��$���,��!���������%��'����(�����"�����$�-�!����$(����!��,!������!(����,��!�,��-��

���!"���� ��$!�����$��� ����������$���,��!�,��-�����"�(�(����23.���,�����-���!��!"�� ���$�,�%��

'����(���"�������,������$���-�!����*��$!$*�-�!"���*�$���-�����%�

�

�,���'����(��(����$����!�23.������-$4�� ���,������*��!������(�����"�������!���$�4���!��

-$4����,������%��'����(�����"�����$����������� ��!"$!��,�-��#����,!����&����!"$!�!"�)�,$�������

-�����,$!��������$���!���$���!�����������  ��!���(�,��,��������$�����,�--���$!����%��5����,"�

,��,�-�!$�,��*�!"�������(����-$)�"$���$���-���!"����������$��������$��(����$�������(���*�!"���

��!����,�� ��$��$�����!��!�$��,�����,!����!"����$���!)�!�����������0�,!���������(��$!������!"��

���0�,!%��'����(������ $ ������!"�������(����,�������"�����������,!���$���������!"����

����������,��$�������������$���+���!����$����"�������!���#�!$4�"������%&�

�

�����6"��73�8��,"��,��$��!�!"��$�������$!����������������(��"������������-���)�

������$!����(�!"�!"�����!�,$��!�$-%�

�

��������9���!�,�--���,$!�����$,���!$!���)�!"��:�:�(����"����!"�������(��$����������!$���

!"��!�,"��,$��$�����$,!�,$���-���,$!��������!"����,�--��!�%��'����(��$������"�����"� "�� "!�$��$��

������$ ���-��!�$���,��!����������!"$!�-$)������������!���%�

�

������������ �$������(��$���8������$����������9���)����$��������!"$!����9���!�)�$���������

�����(�$��������!�$�($)���$���)�$ ���������%��5!������!���,�--�������$��$ ��,)�����!"���

$�-����!�$!���� �����!��!�)�!����-�!�$������(��$���8��������$!���%��/�(����*�!"��������!(����

!�,"��,$��$�������,)�������������!���������*�$����!������!��������,��!�!��,��$��)����$�$!��!"�-%��

23.����"�����$,,��!�,�--��!���!�-$4��$����!��,!�����������������("���,�--��!�����!$���!��

����,)�("�,"�����)����!"���,�������$�6)���5�5�1'�$���"$�����������$!���!��/;23.�������

,�������$!����������$��������0�,!����,���,�����,)������(%��5!�����-���!$�!�!"$!��$�����!����,������

!"���������(�$�����!��,�-���������������!"���������� �%�

�

�����'�,�������'����(%��23.���-��!�-$4��$���(��!!��������� �����$������(�������$�������

�����(����$������$!���23.�������������$�$��$���!��!"������,*���,����� �!"��� "����,!����,�

-�$������!"����!����!%�

�



������������	�

�
�����
���

���

�

�����������������������������������

�

 �!��"�����������������#� �������$%������&�'���&���(���'�&���)��������*&���!���������������

���������))�'�����'������&�+*����,����",���-�-��$�����&�)*'�����)�(���&�,���������)*������-��

)��������",���-�-��$��������)�*&����./$���&�����'�����&�,�����#0�������#�1����)���&������

1��������$%�����&�(���������������������/��2�2�'*�����*��&����'��������������)��������

������0�����)��&*)�����������(��10���&�����������3��������&�&��������������)�''������

�

 �!��$�(��1�1�������������&����������������������#����&����*�������������'����4�����)���

1����&�(�����$������)���&��������1����������������������#����&�����������'��,��*�������������

&�)������&�)*'�����������(��1�&��

�

 5!������&�)������&�)*'�����1����'*��������*������� ������6�)���*�����������)�����,�������&�

1����������#�!0�������'��%.��1����&��������������&���#����)��&*)��������(��1�������

)���&��������1������)������(������#���"����������&�$%2�1����)���&������1������������#�0�

$%�0���&�����)���������*������������(��1����'�1���������������������������������'��&��

�

 7!����)����#�'*���)���&������1�������������������������%�#��������8�����8�����4�����)����

-��)�����1��������������������������%�#��&����������������&�����",���-�-��$0����1���������'�����

�������&���#���&�1�����������1����������������������������

�

����$���������$�+*���'��������

�

 �!��",���-�-��$�4�)��������&���������������9�����)��������.�)������
57����8$4/��

	0����

�'��&�&0���������������6�)����*&������������&������������9�(�'����
�:��

�

 �!��4�)������������&*)��",���-�-��$���;����%.�������(��������,�$���������)�*&���

������'����",�����-��$0�����%.��)�''��&���1�����''�&�����,������'������������(�&�$����&�

����%.����''��&��<��/����(���%�'����&*'�������������������$-"���"��������������$-"�

1��������������&������'�����������0������&�,�����=>������������������&�����),0����������''������

�����(����'������&��*��)�8��?���������.������ ��8!���&�������''���������"��������������

��&�-�������*)�*����������=�*������$�����������(��� "@-!�1������)��,��������/./ �8!���"���

�������1���������,���������������������������)��&*)��",���-�-��$���&�1�����������'����&�1������

��(���&�,�����$�������(����"���&�)���������)��&*)��",���-�-��$�1������'�&���(��������������

�*��)�,�����&�����)��������������$���������;./����*��)�1������1��������(���&�,�����%.��

�����(����������$���"���$��1������)�*&��&�)*'����������������",���-�-��$�&�)��������

�

 !��4�)�����������)�*&�����'�",�����-��$���;��������������������������A������(���������

��)�*��������'�)��&*)�����",���-�-��$���������*&,0����������������$-"�1��������������&�

�����'�����������0������&�,�����=>���������������������&�����),0��������.��������8���&�=�*���

"@-���''�������1������)��,��������/./ �8!��"����������1���������,��������������������������

���������A����������&�������<��&�)�������������)��&*)��",���-�-��$���&�1�����������'����&�1������

��(���&�,����������(����������",���-�-��$���)�*������"���&�)�������������)��&*)��",���-�-��$�



� � ������������	�

� � �
�����
���

���

�

�������������������������������������������� ���������!"�����#$��!�����%&'����������������

�����!�����!�������(���� ������(�����)����*�*�$#��+������!,�)���#$�������!������������!�����!�

�(�����)����*�*�$#��+������!��������!,�

�

-�.�����!"����!�/������!������!�����)����*�*�$#,�*!(� �����!���������������� ���(�����������

� ������������������������(��(��!"�!�� ����� ������������������!������� �� �!���)����*�*�$#������

����!������,�'!�����!"���!������������!������!������ �!�����!�����)����*�*�$#��!��������������

 �0�� �� ��!���(������!��(���!" �����!������������(������!"������ ����� ������� ��������,�

�

-�.��$�����'������������(�)����*�*�$#�*!(� �����!,�*!(� �����!� �"� ��!"�������!������(�

)����*�*�$#����������������!�����%&'���������������,���������!"���� ���(������1�� �� ����

��!�����)����*�*�$#2����� ����!�����#������3�!�"���!��4 "�!�5����!�-#34.������� ������

���� ����!�����#*)��������������������������(� ������"�!!�!"��!���!���(� �������!������!����

�(�����4����������"����4 "�!�5����!�-4�4.�����������������1�� �� �(� ����� �����,��)����"�!!�!"�

�(� ������������������������!����(��+�� ����!������������ �������!�������!���(����� ������������������

����4�4������������)����*�*�$#���!���#��� �����%&'��,��)����!(� �����!�������������

���������������������������� ����!�����#*)������!"������!(� �����!��!�����%&'���������

�������!������� ����!�����!�������(�� ��������1�� �� ������� ���,��6��!�����4�4�����������

����!� ����������������!����(��+�� ��2����� ����!�����#34������� ����������!������!��

0����(������!���(�������!����(��+�� ���������� ����!�����#*),��)����!(� �����!�������������

���������������������������� ����!�����#*)������!"�����!������!��0����(������!���(�������!���

�(��+�� ����!�����%&'����������������!������� ����!�����!�������(�� ���������!� ��������������

��!���� �����������,�

�

-7.��)����*�*�$#�#��� ���!��'"�!���#����!���$�����'������������!��&�������!����

��!" ���,��'�������(�������!���)����*�*�$#� ��� ��������!��!"����������!����!��

 ������!�����!���(�����)����*�*�$#���!����!����������(����� ����!�������������!��������!���

�!�� ������!�����!������������(��(��!"�!�� ���������� ���������������������!" �����!�������

������������������������������!�����%&'���������������,�

�

-�.��%��!��������!����(�������!���)����*�*�$#�#��� ��( �������4�4�������#342�����

 ����!�����#34������� �!��������� ��� ��������� ����!�����#*),��)��� ����!�����#*)������

� ��� ���!��� �!������������ 2���"!���������/�62��������&�!�����$6��!��8�����)9*�

������������������������������'&'-�6.��!��%&'��������!��!"�:�!� ���-�:.������!�����!�

������(� �������( �������#34,��)�������� ������������������!���)����*�*�$#�#��� ���������

��!" �����!�������������,��*!�� �� ������1��������"���������!�2���������� ��������� �!��������

����� �!��������!��������!����������(��(�������!���)����*�*�$#�#��� �,��)��� ����!�����#*)������

�����������!���)����*�*�$#�#��� ���!�����%&'���������������������!�����!�������(� �������

( �������#34,�

�

-.��%��!����������!��(�����'"�!���#����!��2����� ����!�����#*)������� ��� ���!��� �!�����

������� �(� ���"!��� ��������/�6��������&�!�����$6��!��8�����)9*���������������������������

����'&'-�6.��!���:������!��� ���������(����������!��(�����'"�!���#����!��,��)�������� ������



������������	�

�
�����
���

���

�

��������������������������������������������� �����������!��"����#��������$������������

���� ���%����� ������&�  �������������#�� ���������  ����#�&�  ���� �#�����#'��'������������

��������!��(�������������������&�  ��������#��������)*������ ���&������&������������#����

�'����� �������'��������������������!�

�

+,-��(����"�"�.��"�'�������������������� �/��������/�������!���������0�������#���������

��#�����(����"�"�.�%��������� �(����"�"�.�����������#�����������������&�  ������ �#�#�������

�����#�1��������'��� �#��������#�������!���������0�������#��������������1� �#�#�'����(����"�

"�.�%������1� ������#����������#�������� ��&�  ������ �#�#��������#��������#��������'�������

���0�������#�!�

�

+�-������� �������!��2����3�4��������������%������5*��&�  ����4�#��67)*���%���������

��������������4���"(%������������'�����(����"�"�.�����#����$���������5*��#�������������4�����

'���� �����!��67)*����. �������+���8�.-�&�  ������ �#�����������������������4�#�������

�"(����#�&�  ����4�#�������#�������������'�����9''�����'�"�'�����������#����� �������''��������

952�&����������� �#���#����������'�)*����(����"�"�.��������/��������'����������!��

����� ������������'�(����"�"�.���&�  ���� �#�:�

�

+�-��(����������'�(����"�"�.������#����#���0����������������� �����#�������������������#���

&����������(����"�"�.��&������#����#!�

�

+-��(����������'�������� �������4�������#�����&������4�$�#!�

�

+�-��(����������'��������1� ����������#�'���� ��&������4�$�#�+��#��������������'�#�'���� �%�

���� �������'������� ����#���&��������#�'���� ���#�����(����"�"�.�-!�

�

+#-������#�����������������������4��&�����#��������1������������������ ��� ����#����#�����

������' �����'��������������#��#���'�����952�.������4��&�2�  ����%���� �#����#����������������

����*����������'�/�'���������*�������"""�+;-+�-��'�����952�.������4��&�2�  ����!�

�

+�-��(����������'�(����"�"�.������ �������&�������#����#������ �����#����������������

�  �&�#��� ����������!�

�

+'-��(����������'��� ���������������4�#�#�����������4� �8��$���.!�

�

+�-��(����������'��������4��&���������&������������#�#������'������� ����������!�

�

��!��(����""�"�.��*�'����������������4��&�+*��-!�

�

�!����(����""�"�.��+*��-�&�  ������#����#����#��������#������������������4������'�������

���0����&������������� ���<��#��������������'���������������������� �'��+�� �����'���-!��(����

��� ���������&����0�������#����������0���������%������ �������%���� �������%������#�'���������'�

�1�������'��� �����!�



� � ������������	�

� � �
�����
���

���

�

�

��������������������������������� !��"�#"�$������%�&������
'�����(!)*��

	+�%�&�����

'
������(!!)*��
�,+�����-./� ����!�0��1�/�22����+�#�$�������3%*�����2�&��

&��"�$��#����"��

�

&����4����#2��#��2"�1�22�&��$�&����0��1"��������$�"�5��#�$�&��"���&�����#&��0����"��������������

�����#�����������"�&#2�&��"���&�����#�$������$�&#22�������#���������2�&��"���&�����#&��0����"�#���

&���2���$���������0��1"���"��&��"�$�������#$���#&�+�#�������#����""+�#�$�#&&���#�2�����������

$�"�5��#�$�&��"���&�����#&��0����"����#""����5���2�&���#2��+�"#����+�#�$�1�2�#����

�

$�������!.-�����#�%*!��"�����!.���� #��2������"�1�22���"�2�&��$��"��5�����6*%���2�&��

����"�2�&���5���0��1��"���%��� #�#5�#���������������������$�"&�""��������#��2"��

�

�������������� !"�#����4�����$���%�&�����'
������(!!)*��
�,������������$��#2�

*$0�"��������������*&���

�

����*����������� !�7%*!8�1�22���&��$�&��$����$�"�5��#�$�&��"���&�����#&��0����"�����#���

���9�&��1������������#2��#:#�$"���"��#�"�5����&#�������#��������#��2����������)�"���&�����������

��5�������5+�#"�������5���������!�"���"�2����#�5�+�1�22�#""�""�1���������������#���"�"�5����&#���

#�$�$�&��������#���������! ���*���&�����$#������������&��$�&��#�%*!�1�22�#2"����$�&������$�

�������! �#�$�1�22�72�;��#���! ���&�����$#����8��#0��������$��"�������������!.-����������

#����0#2��������! ������"�#��2��"������1����9�&�"�#�$���������#9������#��+����#�2��#����+�

���2#&�����+������$���&#���������4�"���5��#&�2����"����4����#2��#��2"�1�22���0��1�����$�"�5��#�$�

&��"���&�����#&��0����"���������������#�����������"�&#2�&��"���&�����#�$������$�&#22�������#���������2�

&��"���&�����#&��0����"�#���&���2���$���/�&#�"��$�"�5���"������#��$��������$�&�"����$�&������

��#"�+�����%*!��"���&�����#��$������������������� !�7"��� #�#5�#������$�7�87#8������"�"�&�����

���0�$�"�5��$#�&��������0��1"�&��$�&��$����$�"�5��#�$�&��"���&�����#&��0����"���������$�#�����

����#����0#2����#�$�&�"����$�&��������������0��1"���"�������#���5�2#��"&��$�2��"����&��������

����������������������5�����"��������#$���#&�+�#�������#����""+�#�$�#&&���#�2�����������$�"�5��

#�$�&��"���&�����#&��0����"��������������"�����#""����5���#��5��$�"&���&�+�"���$���5�������5+�#�$�

��2�&���#2��+�"#����+�#�$�1�2�#���#���������"��������#����#&���"���#��$���������#����9�&�<"�

���&�����

�

5���(����#����������� !��"���&2�$�$�����������9�&�<"�#����0�$�! +�����)�"���&�����������

��5�������5+�#"�������5���������!�"���"�2����#�5�+��"���"���"�2��������"����5�������������

�� !��"�&��$�&��$�&��"�"�����1�������"����&�2#�+�#�$�1�22���22��&���$��#���1�����������������

���"���&����+��������������-���#����"+�#�$��������9�&���#�#5��������5������ �)�#�$�

&��"���&�������#"�"����������9�&���#�#5���1�22�&���$��#���1��������!.-����$�0�2���������0��1�

�����������"�#�$���&2�$��������������! �������$��#�2��!.-������2��$���";��#�#5���������9�&�"�

#�$�%*!��"�����3%*���!�";�.#�#5�������������7!.�8����������������� !�7%*!8�1�22���

&���$��#��$������5������!.�+�1�����������"���������$������5��&����#&��#&���"�����������#�������

5�0��������#5��&�����������!.��#�$�.%��#5������#��#�%*!�$��"��������$������&��$�&��$+�����

.%���#��#""����!.-���"���"��2����"������������2�����#�������#"����*���"�&��#���#�"�������



������������	�

�
�����
���

���

�

���������������������������������������������������� ���� ��������������������������� �����

���!�"�#�

�

�#��$��%�&� ������'�"�����#���������������������"������"������"��(���������������!���� ������

�� ���� ������� ���)��"������ �������� ��������!�"��)����������������� �"���������������������� ����

*����&&�&�+$�,-.$/������0�����#��.���"������������ �������1"������� �����������0���������

���������"���������������$+�)������������������"�������� �)�������������������������� �������

������ ����������!�"�������)����������������� �"���������������������� �#��.����!�"����������������

�����(����2����� �"���������������������� �3�� ������������������������"������"�����������������4�

 �������"������������������������������ ���� ����"��"���#��*���"����0���"���� � ���������������

�����������������%��������������� �������-.$��������������#���1����������%��� ��������4���"�������

���%������������4������������������ �"�������������� ����������������������#�

�

,�/��*��� ����)���������1�������)�������-.$��������������������"����������� �������� �"����

�� ���� �������%���������� ���5�

,�/��6�!������������������ ����� �"���"�� ����������"������������������������%�����"��������

 ��������%���������������!�"�� ���������������������������#���

,/��6��� �"�������������������� � ��������%�����"����#�

,"/��6��� �"������������"������������"����)� ������������������������������������� ��1�������

 ������������������"����������������������������� ��������� ��� �#��

,�/��&������"����� ���"����������������%���������������!�"�4������1��"��������"��� ����!�"��

 ������� ����������������� ��� �����������������������%������-.$��������������#��*����"�����������

����������"����(�7�����������"��"���������������������)��������"�����!�"����0���������

�����������������'�����"������ �� ������������#���

�

,8/��'�"�������"��"�������)�������2����� �"���3������� ��� ��"������������"���������������

�����7���������"����������� �����"����0���"�������������%��������� � ������#��9����������!�"������

���� �"�������������!�"�����������������(���� �"��"����������������� �� �����������)���������������

�������!�"��)�������� ��� ������-.$#��.�����������:-.������%������������� ����������!�"��

���(���������� ��������������������;������������������������#������"���������4����� ����)����

�������������������������������� �"���������������������� �����(����"������������1������<����

���������"�����)����������������������"�����)��������������������������������"�����%#��9���������

����������������1������������������(������������������ �)���������-.$�����������������������

 �����"�������� �)��%#�

,�/��.���)�������(����"���������)�������0�������-.$#��=�)�(��4�� ������  �"���)���������

�1������������������������(�������������)��%�)���������  �"�������������������4���������!�"��

)�����������0�������-.$#�



� � ������������	�

� � �
�����
���

���

�

�������������������������������� ���!��������� "���������� ������������#�$� ���%$������&�'(��

)�#����*���������$��$�������������������� ���+�#����,����������$���+���������-����#�$� �����

��%$������&�'(�

���������#������+������#�.�������+�����,��,�,�/�� ����������� �-�#�$� ���%$������&�'(��

)�#����*��+����������������$���+���!�������+����������0�����$��$������������������ ����0�� ��� �

���$�����+�����+���$���#�$� ����������� �#��,����,�� �#������-���+���,�������������.*��,�����"����

#�$� �������%$������&�'(�

� �������#�,. ����������������������$������������������!�������$����+�����,��,���+�������������

 �-�#�$� ���%$������&�'(��)�#����*��+�����#�-������������������������� ��������#���+��

��������������0�#,����+���$����+��,�������#�$� �������$���+��� ��������!��� ��,��+��� ������*��,��

���"����#�$� �������%$������&�'(�

���������#�1�������������2��$����1�2���,���#����$����������� $�������#������������������

�� $�����+��� �����������������#�$� ���%$������&�'����$����������� $������#�+���$���-� ��(��

)�#����*���-�����-� �+������������,��1�2�����������������������+�����+����+��.�#�$� �����

��%$������&�'(�

�+�������#���������������������.���-�����$ ������-��+�������--$���.�#�$� ���%$������&�'(��

)�#����*������,������$���,-�������"�����,��� ���������++������+����+��.� ����������%$������&�'(��

�����'�������+�������� ������� �-��������+����� �-�#��,�������������+�����+��������������,�������

���+��-� �#��,��-������.�+$� ����#,����,���������-�����#����$������,����#�+��#�����������-�0��

�,�������������#������%$������&�'(��)�#����*�#,������-������+��,�������������������,�� �-*���

&�'����������%$��� *�����#����+���-�!�-$-��!�� ����.(�

�,�������-�����.���++�� �-��,���#����������������+��,�������������-����+�����������#��,�

����������+�����+�������#�$� ���%$������&�'(��)�#����*�����-�����.���++�� �-�+���#,��,�����,�

#�$� ��������������+����+��.����0���������,��#��0�������� �������$��������� �����������������,��

�������,���&�'������%$��� (�

�������������#�3�+��-� �+��� ������+��,�������,������$����������������� ����.��,���,���������

+��#���� �������� ���� ������ �#��,��$�������������+��#�������������-����������������������������*�

#�$� ���%$������&�'�������+���$����+��,��#������$� ���$������0������ �+��� ��,�����.(��)�#����*�

����#�������������� �+��� ������+��,�������,������$�������#���� ��#��,����������+��#���� �����

#�$� �������%$������&�'(�

�"���������44�3&��5
���&�������5
�����%$���������������#�$�����������������,�������+��� �-��� �

��������,�������#�.*��$�,��,����,����-� �+�������������� $�����#�+���$���-� ��*���&�'�#������

��%$��� (��)�#����*��+��,��&�������5
����%$���������$�� ������,. ����#������"�����������#�,�� �

��������������"���*����#�$� �������%$������&�'(�

�(��6�,���+��������������� ���+��� ��� ����#,��,��������� $�����7.���88������#��+������"�������

���"������-�����������9�



������������	�

�
�����
���

���

�

�

������������������������������ ����!������"�����#"����"������������$ ���"�%�������&�������&����

"��%����������#����%�'������������#���(���"����&���!������������"�����'�����"���������%����

������&�#����%�����#�%���'������������������ ��������"��"�����)��*������"�&������"����&���"������+�

�

�����������������%���&����$ �������% �%"��*'����������*'�"�%��� ������+�

�

�"���,�% �%"��*��������% ����"������!�������"����#���������!�"��*���#�-�������������������!�

�����"���&�����"����*��!������*���#'� � "��*���������"����!�"�"�) �����!"����"!�+�

�

����,��������*+��,��������*��������"����*����"���%'�#���#�.�'�-�����"�%'�"�%���������!��#�����

�!!������!�"%������*'�-��������"� �"�����#"�#"%�'� �%���"������� #��"������!� ��+�

�

�����,� ������+��,� ��������������"����*��!�"��*���#���������� ���������"�����������*�"������

"�-�%���"�&���!�����"����"�����%������������-�%��������"�&���!����%������'�����#������ �������

�*���#�'�-����#���#"��%"#"&�'�"����"����'����������!�! ������"���*/�"�%����!"���&�"��! ��*�� ���%��

�!���"���"�&�+�

�

�0����������������"�� ��$ �������� ��������$ �����&����"���% ��%���������"����&�%���&��

������ ����������% ��/�!����("#���'���&��!��"�����������!�"� ����"���#������%� ���&�����1���&��

2 ��%�����"��*������"�����3������#����%������*��*���#�+�

�

�+��,4�+��5��%��"���%����4"�"&�"���	'�����,4�-�������� %��������"����!���"�65,����"��

�(��"�"�����"�����-�*�"�65,����������$ ���%+������76����##"�%��8��"�����"���!�����,4����

��$ ���%����"�� �����"��������"����������#���"����-��������������������!������& �%"����"�%�����

76�8��9 "���*�7"�"&�#����4�"��"�%���"��"������#������!�������##"�%��"���"&���%��������

�����-�"����"��+������,4�# ���%�!��������"�������"����������!������-+�

�

)+����#��&��!�,����-�+��5��"�#���# #'�����65,���"#�-�������!��#������-��"�%�������������

�����������-����#�����������%����!��%��������,4+��7������������������%���!���"�65,�"���"������

#�%������"�%�!��"��%���&���������1���&��1�� #���"�����,�����/�"��������#���������!�������"��'�

�����!��"�����'�"�%����������#"��/�"������#�%�������!������� ������!���"��"���� �"�������"��'����������

!��"������������'����"��"�*�������"��%���&����������� ������%��������#���������+������65,��"����

#"*�����##��%��������,7:�"%%�����"�����"�����"���#���������+������76����� �%�"�������������

����##��%"������-�������*�"���-"��"���%�"�%���"���"��+������65,����"���(�������������"�

����"��#������!�����5�,���$ ���#������ �����%�����,����
�����'�9 "���*�7"�"&�#��������

� ��������%�� #����/���-����'�������������!�����65,���������#���#��������5�,�"�%����"���%�

�#�"����������&�"#�����% ����"�%�����+������65,����"����"��&��������������-�"�%���"���"���

�!!������� �%���#"%�����"���%��"���&�����65,�% ����"�������5�,+�

�



� � ������������	�

� � �
�����
���

���

�

������������������������������ !��"#�������$��%����&�!'���(��

�

)�*��+!��",-������.�.����#����� !���������'���#��� ��# �����!'������ !�����/�# �'���� ������

���.���-������#��0'�'��'�!������)�*������������������������������� !��&�!'���(��

�

)�*��+!��-0��!������� '���!�'�1���� �����#!������'�������.� !�#�� �#'����' �������� !�����/�# �

�������'���#��� ��# ������+!��",-��!�����#�1���1�� � !��,+-�'�����#���������2�����' �����

'���#!'��������1� !��'���1� �����1'���'���#���� ����� !' ����1��� !��'�������� !���������

������� !����#��������#�1�� ��!'����

�

)3*��",-��'������!�������'��� ����'��' ��.!� !��� !���� ����� ' ��������'�'�4����'���

#��#��������'�������'�'�4����'�����'���'�����5�� ��1������ !�������������������� ��'���

#������� 46������.��'������!������������� !�����7���� 4� ��������1��� '� �������� �� !��'  �� ����

�����#������1'%������8�.����6������.��'������!���������� ��# ��� ���� �1'%��'���#�11���' ����

���.!� !���'��'� �#��'��'� ���' �����!��������1���1�� ��6�'�� !���!��������������������

�� �1' ��4���������������� !�����'����#���������7 ���'���'�����1'46�!�.����6������� !�������������

'�� ��.!� !��� !����'��������#��� �'�'�4���������.!�#!� ��'���'���#�11���' ������,���",-��

�!�����!'��� !����'��#��!'����2��� ����9�

)'*��,��� !����'�4�#�� �#'���������#�������' �����1������:�

)*��5�� !������'�������# ������� !�����/�# �'�������' �:�

)#*��5�� !����'�4 !���� !���'����.�������%��;",��� ��#�������:�

)<*����#������0!'��������� !����#��������#�1�� ��!'��6� !�������.���2����1�� ��'�����������

���0'�'��'�!������� !��+4���5�5�0-��

�

)�*������������0���0!'��������� !������������0����!'��6�' �'�1���1�1� !��",-�.����'�������

 !�������.����2��� ����9�

)'*����� !��'���1� �����1'������ !����#��������#�1�� ��!'�������!'='������1'����'����

 !����!� !��#�1��� ��������������'��1����%��.����������'�����'��� !��� ' ����� !��'� ��������:�

)*����� !�����/�# ���' �����'��>���#�1����� ������# ����4�.��%�'��'��4� �1:�

)#*��5�� !��?�>?,������ �'�������' �:�

)�*������ !�������2������/�# ��'� !���=���'���'�������' ������'��������.� !�� �'���#������

��#�1�� �'������ !��0��������������!'��6� !��",-�.����'������� !�������.���2����1�� ����������

���0'�'��'�!������� !��+4���5�5�0-��



������������	�

�
�����
���

���

�

�������������������������������������������������� !"�#�$$��%%���������&�$$�#��'�(��������)�

�����*��������������������%��%����'�%���'���������+�$�%������'�������������������%%������$�

,��#$�%'�����'����%���%������������&����������+�$+��-�

��������./0������$���#�$$���(����������$����%�������������$��%�(����$1��������������

���%�������������%�%����'�%���'����%�+�$�%���%�%����'�������������2���%�#�$$��������3����

���������'��%�(����$1���+��$���1�%�+��������&������������������%��&������&�������-�

�4��"�(����������&�������$�����'�51���66�6�7"�7���$�4�

�

�����"0.�"��������$�����4�

�

�����5���"0.������������$��&�������$�����'�����$�������������#��������������$��4�

�

����5���"0.�#�$$�%�&����������(����%��������������&���������&���������$����������������'�

���$������&����������+������%���1������&1����������$����8��������������������$��%4��5���"0.�����

��������%����%�%�����&��������%�������4�

�

�����"�+��#�������������$�%�1���%��������%��&�������'�+�����������$�1���������

9 !���4�

�

�:���"�+��#�������������$�%�1���%��������%��&������������4�

�

�����!���������������������%��������1���������������$������$�%��'���$�����'��������&�������

51���66�6�7"�����$4�9�$�,��51���6�6�7"���������������&���51���66�6�7"���������������1�������

$�����%����.�.�4��5�����$����������&�����������������������$%����$�%�����������������&�������$�

��(����������&�������$����������������$%���������������#$1�#��������������$1������&�����������

��1�����$����%4�

�

����*��������������$���'���;������$����&$������&������������%�������������$�&������������������

��+�����������������������������<���&��������������������'��&&��������������������$��$1��#�����&�

��������$����&$������&������������%��+��%��������'��������������%��'������%���$�!�(���������

"�'�$�������7����=�#������������'�51���66�6�7"�����$����+����4�� �$�������������������$�%��

���%���$�������'�����������%�$��'��'�����$�'������������&���%��������!��1� ������ �$�������

 ���$�������! :��&���������������#��������������+�$���������&��������$����������������������������

��&��������������������%�&����%���$������1���+��#��'������������4��6&�����8�����'�������������

�����%���%�&����������������������'�.&&����������%�������������������#��,�#��$%�������������&�

���������������������%�%�����������&�����%���$�������'�����������%���'���;������$����&$�����&�

���������$��'��'������������$�%�%������������������#����������1����$%����%%�%��������������������

��������������%�&���������&���������8�����'������������1������%�&�����51���66�6�7"�����$4�

�

�>���?��%�����&����������������������9 !����&�������$�����'���+��#������4�

�



� � ������������	�

� � �
�����
���

���

�

���������������������������������� �!��"��!������#�� $���������� !��%� �!%���!#�"������������

�%! �����!%�����%��!�������#�� ��!�����&��!%�����%�����!�����������'��(��� !��%� �!%$�

�!��)�%$�����!��#�"�%���&�!������!���!����� ����&�!���������#�� ������ ����'�

�

����(���*+,���"�!���%�-./���!��� �������&����%!)����������������%������ ��"�&�����

 !��%� �!%$�#����!#�"��!����%�� �������������)�������!%����� ��!��!������%�'��+!%�!)�%$�-./���

!��� �������!#�"��!��)��!�!%�"�����%!)��!�������� ��"�����������%�#�������������� ��"�������

����%�"!����!�����������!0� ��)�� %���%����!%�����������%���%!)�"�"��!����� !��%� �!%'�

�

� ���(��� !��%� �!%��������%�1#�%�"���������!�� �����!����"�����%# ��!����!�����&�����2���!����

/ �"��&�!��. ��� ����!�� &��!%����� �����%�)����%���!����#%����������������%����)���!�

 !���� ��!������%��������������%!0� �������%�)����"'��(����!��!�������������%!)�"���� �"��&�

�#�"�� ���!%����������� !��!����!����"��������%!�%������!%����!%��%!��� ��)������������%�����

3���%���. ������� ���"�(� ��� ���.�#"���4�����455���'����!���� �"�����'!%�5 !�5��"�6'����'��

(��� !��%� �!%���������!�"�)��!�� %���%����!%�"���%����������%�)������������%���%!��%�&����� �"$�

���"�����"�&� %���%���������� !��%� �$�!��������%���!���%!�����!�����6��%��������������������!�����

!��)����!��������#"&�!%��%!0� ��������"'������� ����%&$����� !��%� �!%������%��!)����"�%���� ��

����������%��"#%������%�)��������� !���� ���%����'�

�

�"������"�)��!��������!�� �����!���� 7�����!%�(&��������8*���%)� ��$�����9���%� ����!#�"�

 !���"�%������!��!������%!��*�)����8%! �"#%����!%�:���%�*��!#% ���8%!0� ��8���������2*�����

��'��

��'��/����!��������%�)����%�� �%%&��%!�����!������"���%�!���������$���"����������!%����������

��������������"�� �!��"������%�)����%���%�� !���"�%�"���"����� ��"'��(��� !��%� �!%����"��������

%�)���������"���%�������� �������$������&$������"��1#����&��%!��� ��)��%�)����%�'�������!#�"����!�

"�)��!�� %���%����!%�"���%����������%�)������������%���%!��%�&����� �"$�!��������%���!��

�%!�����!�����6��%��������������������!�����!��)����!��������#"&�!%��%!0� ��������"'��(��%��������!���

 ���������!������ �����%�)�����������������%��)����"���� %�"������"����� �"$�#����������!���)��

�"�1#����7�!���"���!��-./��;��!����������&� !����6��#�"�� ����"�����&�� �������!"�'��(���

�!������!%����� !���"�%���!���������� �����%�)����%���%������ %�"��������!������%�)����%������ ��

�� �#"�����������!���������������6��%��������"��������� ��!�� !���� ��!������%���'��2!��������:*9/�

�

	�%�1#�%�����������������%���!���<"������#����"��6��%�������������%���$��&"%!�!�&$�!%�!���%�

���%!�%�����"�� �������'=�

�

�����(��� !��%� �!%��������%���!�������!%��"0#��������������������%������!��������������

�7���������� ����%&���������%!0� ���%!�%��������"��������"��!%�"����%�����6��%������%����'�

�

�����-./���!��� �������&������"���������������$�#����&��!����%�� ������������������������

!%� !��%!��!�������%!#�>�-./��� ���!������)!���������%�!�������%!#�$���&��!��"�%� ��

� ��)���������������������$���"���&��!��"�)��!����������"���!%�������������'����

�

�����-./���!��� ������#���%��%�����%!����%�� ���������������"�)��!������!����&�%��!%���!%�

�������!%7��%!"# ��!�������%!#�'�

�



������������	�

�
�����
���

���

�

���������������������������������������� !�"�! ���������! ��!�#$�����#%�$������"�"��#�����

��"���&��!���������'���&��!""�����'�!�������!������'�&!���(�!����#)�������������������!���

�������!��$�����������!�'!��'��!��%����������������#����&�&%���&���!��&���������"��!��������

#�!$�&������$�)����"��(����$��!����������!��������##�! ���*��&�����(#�#%�"!&��#���&�"���!&#�! �

����(#�#�$#�&%���&������##$"���!�#�"�&���#�����������!�"���������'���!+����#���&$��#)�

�

�����,����"���"$"%�!���"�"����#���-$���&%�$�������$"���! �������"�"��#��������

����!������� !��������#�%�#�*�%���&��!"���.��(�! �������!+���)���!"�!#���!��! ���������������

����'��&����&��'�!���������&�! �����������$�������#��! �������)�

�

�+���/�������#0��!"���#���!�)���(���11�1�2/�/�������#�����������&���!����&���(�����##��(�

���������&�����&��"��.���#�#����!�&��'��!��������!����������������/34%�5,6%�!��4�4)�

�

�)��2�����/�#�!�#�������#)������������! ��.����#��#����#��&� !����������� !������!+���������&!�

�������� !��!���')��

�

������!�&$�������������� !������#$+������!+�����������"��(�"�����%����!�&��'��!�����#���&$��)�

�

������!��!������7����'�%8�$�������&��"�&�����!�������(��������"����&%���-$�#��!�����

��!&$��#�����������!�������!+������&������$��!#��! �����������)�

�

�9���/������� �!"�:6,�����&��!�#�&�����(��$��������������&�!�����!""���#���!��&�&�!��

������!+���)�

�

�;���2�!��&����"��(�����������&�!�����!""���#����!$'�!$������&����!�"����! �������!+���%��#�

��-$�#��&)�

�

�����,##$����������������!�&#�����������'����,�/���&� !�$#�#�!������-$�#��!�#��������

7����'�%8�$������6,/��������������!""��&��!�����/34��&&���!����!������������-$�#��!�#� !��

�!�#�&�����!�)���

�

�����4  �����(���##!�#�������&��!��"��!��������������'�!��&�#�'�%�!���������������!��##)�

�

�	���6$"������!��#��!�#�#��������������/2�"���#�!��#)�

�

������������"����������&����������#�!�#���� !����#$���'������������������������!""���#�

������&����!��������!����#����"��!""���#������#��������'�!$�%������!�������$������!���&���&$��#�

��&%�������������#������! ��!�#��#$#%��!����������$���! ��!����!��$���������&����#!�#� !����)�

�

!)��/��!�&�! �/�����)����������������"��������������������������!��)��,�#$''�#��&����!���

!$�������#<��������!&$���!�=������!"�!#���!��! ���������������"=���#$""��(�! ������������&$���'�

&�#�'�=���#$""��(�! ������������&$���'��!�#��$���!�=���(���##!�#�������&����!���������!��##�

��&>!��&�#�'����&��!�#��$���!�=���&������&���#� !���!� �����! �&�#��!#$��� !�"#%��!""���#��!�



� � ������������	�

� � �
�����
���

���

�

���������������������������������������������� �����������!���������"�����#���������

�����������������"��!��"��� �!����� ������������������$��%�����!!���������"���������&������

������'������"������������������"���������������()%����������"�*+�!��������$�

�

�$��,��������*��������������������!�������"��)%*�*�����$�

�

-�.��/"��"�!������������"��������������������������������������������������&��"��"��*01 �

������������2��&�!��������&��"��"��)%*���2��&������ ���!!����������&��"��"������������

����������������������"��������!�!��� �������������������"�������2�������"���������������&��"��"��

0)���"�������3��������/��"������,�2�����$�

�

-�.��%����������2���������������������4�������!��"���������2��&������ ��"������������"�������

����������� �&��"�������������������&��"��"������������"�������������������������1��������� �&����

���������������!!�������������������"�����������������������&��������������������������!!�����

�����������������������������#�������������������������������&��"�����5���������$��/"��

����������"�������������������&������!������"������6��������������"����������6����������������"��

*01�����0)���"�������3��������/��"������,�2�����������"������2��&����������������$��

7�&�2�� �������"���������"����������������������������������"��0)����!!���������������2��$��

%�����0)����!!�����������2�� ��"�����������������������������&������!�����2�����������"��

����������"����������6��&������&��"����
����������"����������������2�����"��������$��

�

�8$��)������������$�

�

�$��9�����������%���2�����$��)��������������5����&"���������������������������������:���"��

����� �����������������������������()%������"���'������4���������!�������������������5�������

()%������4���$��%��"���������������"���������������� ��������������!������� �88�()��;
� �

)���������
8������
;����<*,%��=�� �)��������
�����<*,%��==� �����)��������������<*,%�

�==�$��%�������������������2������!����!������������()%������������������������������������$�

�

-�.��/"�����������&������2��&��"��������2�����������������"����2��&���#����!��������������������

�"������������������������������()%��������2��������"������������������2���$�

�

-�.����������������������5�������()%������4���������88�()��;
� �������������������-���

���������������.�������2��&���#����!����$���

�

-.���������"�������������������2�������"����������"�2��������������������������2��&�

��#����!���� ��"��"�!������������"������2��������"������2��� ��"�����"����������&"��"��"������2�������

���"���'�� ���������()%��������������#����!�������������!�����"����������������2��&�

��#����!����$��/"������������*+�&��������2����������"��"�!��������������������2������"��

"�!��0)����!!�����$��<"���������������������������������:���������� ������� ����

�!���!�������������������������4��� ������#���������!�����������������������������4��� ��"������

����������������������#����������������:� ���������&���5����� �����>�+*��"����"��?�2���!����

�����!�����&�����"�2��������#����������"��?�2���!����&�����������"��&��:$��/"������������"����



������������	�

�
�����
���

���

�

������������������������������������������������������������������ ���������� ����������

���������������������!"#��$��������������������������� ���� ��������%� ����&������#�

�

#�������������'�����������"�������(�'")#���'"����������*����%����%���&��������������������

��� ��+,'��� ���*%��-�������-�������*%������ ���������*������������������ ���*��.� �����������

���������%�*��.� ���*� ��� � �����������%��������/�����#��0�������&����%�������������1�����

 �%%� ��&�%����������'"����2�,� ������3-��%����������%�' ������43��("5�	4����)-�����������-�����

������� ����������1����������%������������*���� ���������*�%� ��� �%�������������&� ��6�,� �����

�
7-�!�&�������8�����' ������4���("5��	��	3)-�����������-��������"5�	�	-����' ���**��&���

'�������7-��43����� ���������/���������%�*���� �*������������� �������*���� �������������������

*�%� %��������*��*��������������� ��������������������6�,� ������
	-�!�&�������8�����' ��

����4�
�("5�����3�)-�����������-�������&�������6�,� ��������-�!�&�������8�����' ������4���

("5�4
�3�7)-�����������-������������������������%������������������� ��������������%�

��&��������*��.� ��6�,� ������
3-�9�����!����� ���:�&�%�*�����' ������44��("5��
����
)-����

�������-���������� ��%������������������������%6�,� ������
�-��%����������%�' ������43��("5�

�
����)-�����������-������%���� �����%6�,� ������
�-�9�����!����� ���:�&�%�*�����' ������44��

("5��
3�7
7)-�����������-������;���� �� �������������������6�,� ������
�-��%����������%�' �����

�4�3�("5��7�	�
)-�����������-��������%%��,� ������-��%����������%�' �����'��������-��47	�("5�

	��3
�)������������������ %������������%���� �����%6�����,� �������7�-�9�����!����� ���

:�&�%�*�����' ������4���("5�44����)-�����������-�*��.� �������� �������������*��&���������

������&��������#�

�

(�)��!"��������;�����������%%��'"�*��.� ��#��'������< �*��������"������*��	#-�"���������� �

!"�������'"���������&�%�*��������**��&���������=,�����������#�

�

(�)��'%%��'"�*��.� ��������< %����������0�*��>�>�"!��< �*�������� ���� ����������,� �����

�
������,� ������
7-����������*��.� ���������� %��������>,������������������������������������

0�*��>�>�"!��������������"������*����#�

�

(7)���< %������������0�*��>�>�"!�����,� ������
������,� ������
7�*��.� �����%%����**��&���

����� ������ ���������������=,�����������-�������*��������1������������ ������*�� �������

���%��������"������*����6�������**��&�%�������������%������#�

�

(3)��0�*��>>�>�"!�������%%���;�����������������'"�*��.� ���������%��������������1����������� ����

����� ����������������**��&���!"#�

�

(�)��0���!=?������'"�*��.� ���������������=,�����%���������"�@-��< �*�������'"�*��.� ���

��&�%&���������� �����������������%�&����������#��0���!=����%%����&���������!=?�����,� �����

�
7-�,� ������
�����,� ������
��*��.� �����&�%&�������������� �����������������%�&����������#��

0���"�@�����!=����%%����&�������������%������*��&��������&� �������������&���������!=?�������

�**��*��������������������������=,�#��0���'0!�0����5�����������������������������=,��

��%��������!"�.�������������< �*�������������<*%� ��%���**��&���������=,�����������#�

�



� � ������������	�

� � �
�����
���

���

�

������������������������������������������ !"����"#�����#$%���$�&�����'�(����&�����

���� � �$�$ ��� �������������##�)�* �� #�������+ �#�"��$�� +#"��$�&�����,"))"�,"))"������'�(-��

����$ ��� ����)"##���* ))�����$ #"���* ������������'�(�����"�.%") � �$��������/ �*���"#$�'�(�

�0��%� �#����������������� � �"� �#-�

�

�-��,��1�����2������#� � ��-�,��#�34����������!���)"## #+��$�� +#������#���%�� �#�*��1�

�������������%���"��*��1�����)��")����"����������"+�#� ����������� +#�5�/��#!�#���������������/ �*�

��.% ��!�#��� #��� ��������%)$�����))�*�$-������#��$�����6�������%)$���$����! #�$��#�"#�

 #$ / $%")�"� �� #���#�%)�"� �#�* ���������.%��� #+��#� �&-���������* ))���$�/�)���$�&�����

��!��$ ��� ���"#$�����"������ "����'2�"#$����#�"����/�$�&�������!��'4����!!"#$��-���

�

�7-����) �&�"#$�8�+")���!�) "#�����/ �*�-���))�$�� � �#�$��%!�#���* ))�����/ �*�$�

����%+��%��������%$&���������������� ����!�) "#���* ���)"*�"#$���) �&-��5% $"#���������) �&�"#$�

)�+")���!�) "#�����/ �*�����$�� � �#�$��%!�#��� ��"$$�����$� #�����#$ 0�9�������
�����

-��

��������/ �*���%)! #"��� #�$����! #"� �#����"����������!!�#$"� �#�� #�������������"#$�����

�%����� #+�"#")&����"#$�����$ #"� �#���!�)&�* ���)"*�"#$���) �&��"#$�*"��"#��"����/")����

�%����������!!�#$"� �#����� +����"%���� �&-����������# �")���/ �*���������"$$�����$� #��� ��

� ��%)"��� -�-��:;��"#$������"������"%+!�#��"#$���!�)�!�#��������) �&���/ �*�����������&�

"$$���� #+���!�) "#���* ������� #�#���%) ���$���!&���) � �����"�� �%)"�)&���) � ����#�"#")&� �")�

!����$��"#$����������#�"� �#����� #$ #+�� #�$�� � �#�$��%!�#��-�

�

��-��� �1�6#���!�$���/ �*�-��� �1� #���!�$���/ �*��"������$ �"��$��#�"#�"�����!�#������ �1��

"#$��0�����$���#��.%�#����������") �������"������ "���)�/�)������/ �*-������ �1���+ ����� ��"����)�

��"���"#���%��$�$%� #+�����) ������"�������������!"1 #+�$�� � �#���#�� �1� #���!�$���/ �*�-�

�

"-��������� "�����/ �*�-���))�*��1����$%����!%���%#$��+��:;�-��<�&�#$�:;�����*�/����

������ ����!��)�/�)�����%$+!�#�� #/�)/�$� #�$����! # #+�*�����������"#$=���6����)�/�)�����

��/ �*�"���"������ "�������"#&�*��1����$%��-������������������������"))�*��1����$%����!%���

 #�)%$��$��%!�#�"� �#����� �1� #���!�$�$�� � �#���#�������)�/�)�������/ �*-���$$ � �#")�$��" )��

�#�����/"� �%��)�/�)�������/ �*�"������/ $�$��)�*-�

�

-�����-���))�$�� � �#�"#$� !�)�!�#�"� �#�$��%!�#���"�����.% ��$����%#$��+�������

��+"�$)������������� + #"� #+���+"# >"� �#���)"## #+���#+ #��� #+����#���%�� �#�����2���"� �#��-��

6#�$�� $ #+�*����������%#$���"1����������������*��1����$%�����"#�*�� #+�"���� ������.%��� �#��

* ))�" $������:�������)�� $�#� �&�*��1����$%����"��$�� � �#���� !�)�!�#�"� �#�$��%!�#�����/�#�

 �����&�"���#��� $�#� � �$�"���%��-���� �������������/ $���"�"� ������!"1 #+�"�����!!�#$"� �#�

*�������%#$���"1 #+����� ��"������ "����������$%������"��"���#���� �����"�$�� � �#����

 !�)�!�#�"� �#�$��%!�#�-����?&��@�"#�*���$����#���#�����"� )&� #$ �"������� ����.% ��$A�

�"������ �� #$ �"����"#�"��"�*�������"��#�$����%+���"#$��%$+!�#�����%)$���"��) �$�"#$�

$��%!�#��$� #���������!!�#$"� �#-��������))�* #+�.%��� �#���"#$�"#&�"������ "���"$$ � �#")�

.%��� �#���* ))����0�) � �)&���#� $���$B�

�

�����:���� �� #�)%$��"#&�$�� +#�����%��%�")��!���"# �")���&$�"%) ������-�C�



������������	�

�
�����
���

���

�

�

������������������������������������

�

��������������� ��!������ �""��!�������

�

�#�����������$������%��"��� ��������"�����

�

�������������$�������&���������'�������(�)*�!� �"�����

�

��������������"+� �������� ��������%��������%������� �����&$����+��%��"�� �����������+���������

��%����%��,����-���

�

�	���.$��������$�� ����'��� ����%�����+��%��"�� ���

�

���������������++��������/��%� ����������"�����%�+��� �"�������

�

�0�������������++�������!/�����'������

�

��
����������� $��/���$���+���������%��$��+��1� ���

�

�����������������������2 �������3������%� ���������/��������!������/������"+���/������$�3����

+�� �"�����%�������

�

���������������%%� ����,��+� ����%�������3��� $���� �������������� ��3�$������ �+��+������3������,�

"��-���3��� 43��$����$���!���+���� ��!��������!�!��

�

����������������������� ����������$������//�����/������,�+��"�����/5�%����2�"+��6�� ���������

 �����!�,�7� �����#
#��%��$��������.�����* ���������"&�����������!�� ��������'�����/���

(��������)������������ $��/�����"��������7,���"��()��7��+��"����

�

��#�������������������� ����������$��� ���!�+���������,�/��������$�8��!����&��������!9���

!��+������%�"����������� $�������!����!�+������������������

�

����������������%���� �������%���������� �����"���%� ������:���/���������!��+� �%� �������%���

���"���� $����+��%��� ���!����!��/�3�+��,/����!��'��+"���3��� 4��

�

����������������%���� �������� ������� ������$��������%������+� ����9 ����%� �������%�������,�

�,���"����-��&����&����3�����"�&����3���� ��� ��3��� 4��

�

��	���;���$�����������$�����2+� ��!��������,� ���������,��������!��/��$����!������ �����

���� ����!�&��$��$��&��-�+��!� ���

�



� � ������������	�

� � �
�����
���

���

�

�������������������������� � !" ������#��$��%��&"��"'$������(�)���� �������#��%������

"���*���%��������������+�� )�#� !��$���),)������) )��$�)��� ),)���,�����$$)'���-�'�$)��$�)$��� .�)��

"����,�) $�',.�$�,,)�)�� �#�����$�,�������&&���)�#��-�'�$)���������')��" �.��)$��)�,��&���

����&&���" )����!� !��� ������� "���������)''���&"���"�������&�� ����� !���/%.�)��

�����)�" )����) !� !���+0.�"$��)$��$$����'�����%!������&&���" )����)''���$�&)  ��� �� !��

+1��"'��#��) !� !�������$�&�� ��,� !���+0���%!��+1����&&"�����!"$�"����2"'�"� !��) �� ��

����� "����������3���2��.�),� !��+1��������$��) !�"�����&&���" )��� ���-�'���� !�����4�� �

,��&�%����������.� !��+1���)''�,���"��� !������&&���" )����) !�) $������$�&�� � �� !��

"������)" ����%�,��������)�" )���)��35�"���"������)" ��"� )�����0���� !��/�67$���� !���!)�,7$�

���)$)���)$���������.� !������&&���" )���"������)$)����)''�������&�� ���)�� !������

�

����%�����������)$�&"��" ���������� !���)���&$ "���$���$��)���)���"�"#�"�!������6!���"�

���)$)�������&�� ����$��� � �)##���"�&"��" ����%�����������8"$��)$��$$���)���"�"#�"�!�

�����8�99.�"��)$��)�,��&�������&&���" )����)''�����2�'�������%!)$������$$��)''��-�')�) '��

���$)���� !�����$�(�����$��,��������,��&"����������4�� ������&)�$.� !����2)���&�� .�"���

$��)"'���''��)�#�8��')��$",� ��"���$��)"'�4�$ )��9.�"$���''�"$�)��)�" ���!� !��� !�������� �)$�

')��'�� ����� ")��)�,'��� )"'�$�)�� ),)��)�,��&" )��������"�!)#!'��)�,'��� )"'�$�)�� ),)��"$$�$$&�� :�

���)�2�'2��"���� !���)$$��$� !" ����2)���"��" )��"'��,����� ��&)�)�#� !��"������)" ��'�2�'��,�

��2)�������� !��&���.� !������&&���" )���&�$ �&"���"��"$�� !" � !��$ ����)$�$��')&) ���)��$�����

���)&�"� � !" �) ����'���� �$)#�),)�"� '�����,) �,��&�"�%������������

�

����%����������������%������������)$���(�)���� ��)�$������')��!�"' !.�$",� �.�"�����',"�����

%!���)���&$ "���$���(�)�)�#�"�%������������"�����$��)���)���"�"#�"�!�������"�!��,� !�$��

�)���&$ "���$�&�$ ����-�')�) '�����$)������)����2�'��)�#�"��)$��)�,��&����" )��"'��,���

�� ��&)�)�#� !��"������)" ��'�2�'��,���2)��.�)��'��)�#� !�������,���"�$",� ��"$$��"������2)����

�

������&)�)$ �" )����

�

"���;��)�)"'���2)�����%!)$��)���'"��)$�)� ������ ��)&���2�� !��)� ���"'�&"�"#�&�� ��,� !��

<1�����)2)'�6���$����#�"&.�"���)$��� �)� ������ �.�"������$��� ����" ��"����)#! �������,) .�

$�$ "� )2�������������"'.���,����"'��" �'"�����)���(�) �.�"#")�$ � !��<�) ���1 " �$.�) $�"#���)�$�

���� !����� ) )�$.�) $��,,)���$�����&�'����$.����"���� !������$����

�

���%!)$��)���'"��"'$�����$��� �"��'�� ��)�,��&" )��� !" �)$=�

�

8�9����'" ��� ����� ")���" )��"'�$����) �.�,���)#��",,")�$.������#� )" )��$�)�2�'2)�#�

)� ���" )��"'� �"������ ��" )�$��!������&�')"�����) !� !)$��)���'"�����'��)� ��,�����) !� !�������

,���$�������������&� ��$$��

�

8�9��/)$$�&)�" ���)�� !������$���,�"��)��)2)��"'�"#�����"�4��)�" )���������&) ��������)�#�

8)��'��)�#�"���#)$ �" )��.�"����2"'.�')���$)�#.�$) ��$���),)���� ��&)�" )��9.���'�$$�<1����

�� ��&)��$� !" ���2)���)$���"� )�"'�"���"������)" ��"��� !" � !��)�,'��� )"'��)$$�&)�" )���)$�



������������	�

�
�����
���

���

�

����������������������������������������������������������� ����������!�����"���������"�"���

� #" ����������� $������%��������� ��!�&�

�

'()��*������������������ ����%��������+�����,-*��� ����%�������������� ����%�����������

��%�����������&�

�

'.)��*�,-*�����!"��������%�������������������!"����������/�����������������"#�������

������!����������+�"� ����/��"�����0� ��������1��/���������"� ������!� ������ ������������

%� ����"�� &�

�

'�)��2�"����������������������%������������� ����� ������������������!�������'�&!&1������ ���

 �%�!��������� ������%�������������)��� ������������������� ���������%�"������� �� ��� ��������

�� ����� ��'�&!&1�"��%����%������ ��������������)&�

�

'�)��*���"����!1�" !��1����"�����1��� ����������������%�����1�����" ��!������+��������

!������� ����"�� ����!���������������"�������������������1������!1��"������1����"������1�

��%%� �����1��"�"���1������/��&�

�

'	)��3����%������ ����%����� ���������������+������"������"���������%����������������

�������%����1�!�����1�"��������1������������!��%�1����������!������ ����!���������������������

�������&�

�

'�)��2�������������������������4"���1������������������ �%����3����%������*���'�03*)�

��4"����1��� ���������� ����%��������&�

�

�	&�3%���%��������&�

�

�&��5��������5��"%����&��6����!"� �������������������%%� ��������� �%"����������� ��������

��" ������ �����������!�� ������������ ����������-*�+�����!�� &��6������������������ �+����57��

�� �*62�+����������� ������ ��!�����������#�����"�����'�)��� ��������������+���&��6���������

��������� �+����6����3�3�821��/��" ��!����������������������������������1��������������� ��������

��%��%��������������������&��6��������������������������6����3�3�82��������+���������� �����

�/�����&�������" ������� "��� ��������� ���������������6����3�3�82�������+���������������������

������������ ��������������� 1�����������#��������%���%���� ������%�������� ���1�������������%���

�����!����������� ��&�

�

&��3%���%���������5��"%����&��6����!"� �����������������������#������"#�������6����33�

3�82����8�5����"� ���������"��������������9���%����

	&��*������������������ �+����6����33�

3�821�+����������� ������ ��!�����������#�����"�����'�)��� ��������������+���&��3���������!�������

6����33������+1�����%�����+������� ��������" �������������������2:0����� %���������� �%���!��

����6����33������+��� ������������������� ���� ���������&��6�������������6����33������+�����"!��

��%�����������������"���������"� ������������1����������� ����"����������������%���/������ �

 "�����������������#���&�





� � ������������	�

� � �
�����
���

����

�����������

�

�����������

�

��������� �!�"� �#�$���� %�$&'���(��)��**�&*�+ )+&�����)�&���

�,�-��)+&�����,����.���
����/�

0&�)���� %%�#��1�����&�( )+&��2! %+)"���)3���1))*�455666�7*&�7&'5�#�"�5*875�.�9�

�
�*!%��/5*#�5�.�9��
�*!%��/�*#���

�

������9 )������&!�������'�%&*(��)���)�&���

	,�-��)+&����
:/�;��
:�,����.����
���/��

��+' �"���),���<�-����=���� � �� (��#�#���

1))*�455666��&�7�����7&'5��
5*% 6�5*!%��/5�.�9���
*!%��/�*#����

�

��:���9 )������&!��������&�(� �#���'�%&*(��)���)�&���
�/,�-��)+&����
//�;�:
��,���.����:�

������1))*�455666��&�7�����7&'5��:5*% 6�5*!%���5�.�9���:*!%����*#���

�

��/����>��!)+'��?�#��������,���7!% )&�"��% ��+�7� �#���'+�6���

1))*�455666���7+��&�7&'5*!%+�5@�*5<)+%+)+��5�?A������*#���

�

�������������,�B& �#�,��&((+��+&��,� �#��&((+))����C���* �)(��)�&��)1����("���#�� %�

�#'+�&�"��&((+))���D � 7�(��)���&7� (�

�

��������("�����("�-&!����-�%��)+&��-!**%�(��)�0�-:3�)&�)1����* �)(��)�&����������-&!����

-�%��)+&����&��#!�����

1))*455666��*#�!� ��� �("�(+%5�&�) %�5�:5#&��5-( %%AB!�+����5��("E�
-&!���E�
-�%��)+&�

E�
-!**%�(��)E�
0���E�
�
��3�*#����
�

��	������������,�D � 7�(��)�C�<�-����("��&�*��&����7+������B!�+�������&�������

1))*455666�*!%+� )+&���!� ��� �("�(+%5�&�) %�5	�5�!%+� )+&��5��7+������7!% )+&��5��A����

���*#�F'��G�
�:�
H�
���::�/	���	��

�

���������/�������,�B+## +%+)",��&��)�!�) +%+)",�?*�� +%+)",���'+�&�(��) %� �#�-!�) +� +%+)"�

��'+�6�0B�?�-3���

1))*455666�*!%+� )+&���!� ��� �("�(+%5�&�) %�5	�5�!%+� )+&��5��7+������7!% )+&��5��A/�����

���*#�F'��G�
�/�
	��:�
H:�:����	�

�

��H��������
�����

,��% ��+�7�$!+# �����&)�&&8���

1))*455666�*!%+� )+&���!� ��� �("�(+%5�&�) %�5	�5�!%+� )+&��5��7+������7!% )+&��5��A��
��

���

�*#�F'��G�
�:�
H�
���::/
/�/H	���

�

���
���������
�����,�2! %+)"�D � 7�(��)����

1))*455666�*!%+� )+&���!� ��� �("�(+%5�&�) %�5	�5�!%+� )+&��5��7+������7!% )+&��5��A���
�

�����*#�F'��G�
�:�
H�
���::/
	���
�

��

�



������������	�

�
�����
���

����

�

�������������
�����
	������������������������ ��������!���"�#�$��!���

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.���
�

����
	�%"/0$��1�
�2�����3��4��2
���	��

�

�������������
���������-�+/�!!�+��������!�����+����"�5�����)���+����!�����+*)����!���

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.���
�

�������%"/0$��1�
�4�
3�
���442�
�
24��

�

���4���������
������3����������������"���!��������6��75���

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.���
.

�.���3�%"/0$��1�
���
4�����
��23�	4
��

�

���2���������
������
����������������"���!����/+����$���8+� !�-�+9�*�!���

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.���
�

�����
�%"/0$��1�
�4�
3�
���442�3���4��

�

�������������
���������5�/��,�+/����!�:�-+��*,���"�-�+*�")��!���

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.���
�

�������%"/0$��1�
�2�
2��
���4�
3���
���

�

�������������
����4
�����$���8+� !��+!����������������

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.���
�

���4
��%"/0$��1�
���
�����
�2��3�
�4��

�

���	��������������
���;��7��"��+����)��+�����"���-�+$�!�+�!�+/�5�*��+������+/�������++"�

�+���+���*��+/��3	
���!�����"�"���

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.�����

���
��%"/0$��1�
���
2��2������2�	�4��

�

������������������
�����������+��+/���$��(���"��%%�+$����)��+���,�/+��-+!���)��+��<���+��

��*�!�+���+*)����!���

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������)����+�!'��.�����

���
��%"/0$��1�
�2�
2�
�����	4��	�
�

�

���3������������������-+��*,���"�-�+*�")����=)�"��*��/+��-�+*�!!������>)�!�!��+�������?5�

���,��+�%!�+/���������!���$���8+� !�-�+9�*�!�-)�!)�����+�44�?5��2
����

���%&''(((�%)��*���+�!�)!�*�����,����'-+����!'	�'-)��*���+�!'�����������*)���!'��.�������

����%"/0$��1�
���
3�
�����
�2���	��

�

����������	
�������������������
������������������������������� �����������!���������

"��������������������#������$�����%�&�����������'�����(���#������������
����������

)��*���������������#�	��&�����
�(������������&�+,,-���������������� �,*������,�&��,�&��������

�

�



� � ������������	�

� � �
�����
���

����

���������������

����������������� ��!"���#� $�%�"�&!��'����(��&�!�"&"������)�*�����&$�

+,""������("�&��&����("�-��&��$���, #���.��##�$���)�'����")��!�/����%�"�&!��0��&�&,&���%�

.�&�"�1���,"�����������"/$���"2���%��� ����"����!&&2344#�"�"$�5�&�"�

"���,"����,�4)���4!2)�4����#6+(��6�2"76�

��2)%�

�

�������8�9������#�0�%�"/�&����:,�#�&$�9,##�&���%�"�(��"�1�;��5������/�"������

<�

!&&2344555�5!�&�!�,��� �;4��&��4)�%�,#&4%�#��4�/4/�/�"��)�4%$�

�4/
��
7�2)%�

�

���7���=1��>=�&����#�1����"�!���,���#?���)��&!�"����

���1�;��5�("���),"���%�"�.�&�"�

1���,"����("�-��&�(#����� ��=�&����#����)�/$��%������������

!&&2�344555���2��),4��&�#� 4�
<��4"�;��5�2"���),"���%�"�5�&�"�"���,"����2"�-��&�2#����� �������

�

���<���=���>=�&����#����)�/$��%���������?��(�#��$������//�&&�����/2���&������)�9�#�����

��)����%#��&���%�0�&�"��&�%�"���//�&&�������)����&!����;�#�2/��&��%�1�2�"&�����$��

7��

!&&2344��&����#���)�/�����" 4��&�6����&�4 "�,2�4����&�4)��,/��&�45�2� �4��6
�@����2)%��

�

��������=81+((�>��//�&&������=�5�8"#�����1� ����#�+,""������("�&��&����("�-��&�?���

@���

A!��=�5�8"#�����+,""������("�&��&�����$�&�/3��������� �("��B�&"����*,#��"��#�&$���)�

0/2"�;�� ���&� �&������)�("�2�"�)������=�&����#����)�/$��%�����������=�&����#����)�/����

("������!&&2344555���2��),4��&�#� �2!2C"���")6�)D���<	�

�



� � ������������	�

� � �
�����
���

����

�����������

�

���������

�

���� � �  ��!"#��#$��� �%���&"����"�&�

�'�(�)*�� ���"�# �#�'����# ����+�#!�������+����","-�)��.��

�/0�� � �&�����/��!�"� -�0�,"�1�

��2�'�� �"%% "-"#�3�����#�$�# "-"#�3�24�� "-"#�3���,"������# -3� �%�'$�# "� "-"#���

����� � ���#"�$"�&��$#!��"#"������&� ��

��0����� ���4���+���&"������0�,"�1������#"+"� #"��� �%�����������&� ���

����� � ����$�"#���+��� �#"���

�'05�� � �� �# -�'#����0"�.�5 � &����#�

���� � � ���#����+��64��#"���

��7���2�� ��4$#������ �%"�&�7���� -��+��","-� �%���,"������# -�24�� #"����

��)�� � �"���#����+��","-�)��.��

��0�� � ���"&�����$���# #"���0�4��#�

�8��� � �"�#�"�#�8$ -"#�����#��-�

�9��� � ��&"����"�&� �%�����#�$�#"���

���� � � ��&"����"�&��"��$- ��

��0�� � ��&"����"�&����$���# #"���0�4��#��

��'� � � ��,"������# -���4 �#�'# #����#�

�0�� � � ��&"����"�&�0�&$- #"���

��'��� � �� �""-"#�����#�'! �"�&��&������#�

�2���� � ����%����+���+��� #"�����#�

�05�� � �-��%�0"�.�5 � &����#�

:8;'����:� %<$ �#���3�;=�'=���������4���+���&"������

���0�� � ��%�4��%��#��6#��� -������0�,"�1�

��0� � � ������&�����0�,"�1�

>�00��� > �%�3�� �����#�3�0"&!#���+�) �3�0�-�� #"���3� �%��"�4�� -���� ���

5���� � 5 �% #�������#����+��64��#"���

5'��� � 5 ?���'$��%"� #������ �%�

��'�� � � #"�� -��� %�����+�'�"������

����� � � #"�� -�������"����,�-�4���#�

������ � � #"�� -���,"������# -����#��#"�����#�

��0�� � � #"�� -�������#���0��#�� #"���

�0��� � � #"�� -�0��� ��!���$��"-�

2�2�� � 2$#�"%���-"&"-��2�& �"@ #"���

295�� � 24�� #"���� �%�5 "�#�� ����

25��� � 2++"����+�5 � &����#� �%��$%&�#�

25000�� 24�� #"���3�5 "�#�� ���3�0�4 "�3�0�4- �����#� �%�0�! "-"# #"���

������ � �- ��"�&�����$�"#���+��� �#"����

����� � �- ��"�&����#����+��64��#"���

����� � 4�������#�$�#"�����&"����"�&� �%�%��"&��



������������	�

�
�����
���

����

�

����� � ����������������������

� !��� � ��� ����!�"� ���"�����"��

�#$#� � � �%����$�&�

�!�� � � '���������"� ���

�!��� � ��������!�"� ���"�����"���

()�� � � (%������)**%��"����

(��� � � (%��������"�����

(���� � +%��������"�����'��"�

,-�� � � ,� ��"���-"�� �����"������./(01)��2�

,!��� � ,�*3�!�"� ���"����"����

,!4�� � ,����&�!�"� ���"��4� �"�5����"�

,��� � � ,����&����"�

1),�� � 1�6����)**%��"���,����&�

1!��� � 1%�����!�������7'����

�$�� � � ���8"�����$��9�

01)���� 0#�1#�)�������'*��6��" �"���*�

:,�)� � :�����,�*�%���*�������'��"��)���

:,,�)�� :�����,�*�%���*�,�6�����"9�������'��"��)��



� � ������������	�

� � �
�����
���

����

�����������

�

�����������������  � ! ���

�

��"#���#$�

%��&���&����'������&!��(��)�'�!�� �*�+����*�����(�&�, �-'���*����&.���!������/�����'��!*0�

%����!1�+� �2�������-�� !��- !2��)3�����&��/��!�����)"�����&�,���/�/�0�

%�3!� ���#��#��/��4&��/��!����5�.���!���+*2����2.�&�+� *�����4��!�*2� *�����&�/�!�&����&�.�

 ����� 4���&�*���0�

%���� 4���6����, �-�7���0�

%�����+*!�������*+/��!��6�����/�����.0�

%���#� ��&������ ���(�&���*�/���!��&��� �4��(�!2��&���&!��& �&�!��� �!& *!���//����&����&�,��0�

%���/���!���������&�&�, �-���& �&�!��� 4��!+&��(&�/�� �!& *!���//����&0�

%�"��5� ��+��&����+! ����+���&!�(&�/�)"�0�

%�8���!�����!�� �*�+���&�, �-��!&�!�4.�(�&�������������!&+*! ����2����0�

%��&�(!��&�������&��������!�������&�, �-�&���&!�����*��&� ��!��- !2��)30�

%�92���8"����&��������!������� �� ��+��'�!2��� �!& *!�- ���� ���/ ��!��( ������, �-�����&!'�

8"����&�������'������!2�&�/�!�& ����!�����!����-�� !������ �*�+��� ����* � �����*+/��!0�

%�"+���&!��)3� ���&�, � �4���*����&.��((�&!�!��/���4������*��&� ��!��&�, �-��((�&!'� �*�+� �4�

�&���& �4��&�(!���*+/��!�0�

%���� �!��)3�!���&���&��!2���2�&4��:+��! ����(�&�!2���#����������0�

�

)"�$�

%���!�� �2�6+�� !.�)���4�/��!������;!�� �*�+���� �*+�� ����(�2�-��6��- �����*���+*!�������

��*+/��!��� ��� �!& *!�<������=�*+!���&�*��+&��0�

%����&�,����������;����+���!��<'����+& �4��)3�2����&�, �����������&��/��!���!!�&'�����,�&! *���

!��/�*��*+&&��*�0�

%�"+���&!�!2��� �!& *!�(�&��#�� ��+��&����+! ��0�

%����&� ��!�������&�, ��� ��+!�!��#.�������������+���&���&!0�

%����&�,��( �����4��*.����������!��#.�����������&�, �-�&���&!�0�

%��&�, ���6���&�*����!�� �*�+���!2�����:+�*.�����*��� � !.��(�!2���6��!��/������

�+����/��! �4�!2��!��/�/�/�&��(&�/��+!� ���!2��� �!& *!�-2�����*����&.0�

%��=�*+!��6��&��������&������  � !.0�

�

�

�

�)3�;���� *� � !.�,�& ���.��&��+*!�+���&�&�, �-<$�

%����&� ��!���������'� �*�+� �4�&��*2 �4��4&��/��!�����*����������!� ����(��((�&!0�

%�����&�����������8���!��0�

%���� 4���#��#��/��������+&��!2�!��#��#��/�7���� ���+!� ���2�/��)"�0�

%�3!� ����&, *����(�!2�����!���4 ���& �4�)���(�&�&�, �-�����*�&! ( *�! ����(�*��!���! /�!��0�



������������	�

�
�����
���

����

�

��������������������� ��!������"�#���������$�%����&'��(�(�)�*�+�"���+�������,-�.�!��

�/�#�/��,�#�"�0����"�1,�,23�%����&'��((�(�)�*�+�"���+��������"��4��+�"���+�����������"#��

������"������#�5��"��"���#�"+&������"�#���&'��((�(�)�.6��

���..�.��!�.���+�������'��'���"#�������"���.'�".�.��������(�)����5������'����%����&'��(�(�)�3�

'����+�'�����"��#�"+&�7�+�.��"�8�/�.��"�6�

��)����+�'�����"��//�'/�""�"#���/�.��"�������"#.��"!��"�()�������"#.���/�5�"�����'��!-+��

!�5�/�'��"���"!���5��������6�

��)��'��������#��9-�.���".�%�����5�����.6�

������!�"������!�/���5�����"!�'��'������+����"!����".�%�����!�/�+����%�+����"�����''��5�/6�

��7�5�/�'��"!����"���"�:��"!��!�,'�����"#�)��+�!-��.�%�������+�"!-+���%������"!�(�)���"!�

��!�/���5���.6�

�

;<=:���$�

�����'/����'�/�+&���5���.6�

��)����+�'�����"��..-����.�/-���"6�

���

������%��.��/��&�.�-!��.*���/��.��!��%������%>.���'�����"!�!�+�.��"�!�+-��"�.�%���:������"!�

�#�"+&���5�����.���9-���!�&������?@@��/��!���"���/��+�*��.����"!�!6�

���''��5�����!�"&���9-�.�.�%����A+/-.��".�%�����&'��(�(�)�6�

����5������9-�.�.����-.��B�:�%����&'��(�(�)�6�

����".�!�������!�.���+�>.�'��'�.�!���.'�".����������&'��(�(�)����5������'���6�

��7������"���''��'������+����"!�/�5�/�%����..-�"#�%����/�=:������.'�".������&'��(�(�)��

��5������'���6�

�����'/������"#��..��"�/�"���%�+����"���9-�����"�.6�

�����'�.��"#.������/�"�.�����).��"�7�.���+�>.���.���.6�

�

�  $�

����"!-+��<-�/��&��..-��"+�6�

��='��/!�'��%�..��"�/�.��"!��!.6�

������-"�+������//��"!��%��"6�

�� ���"�%����'�������5���.6�

��:�����/�..�".�/���"�!��������������-"��&��%�)��+��+�6



� � ������������	�

� � �
�����
���

�����������

���������

�

�� !"�#$%�� �&'#(')$"�

�

�*�$+,���+-$'+#.���&'�/�0�����'"�#�"�#!.�""�'$%�1�$%�$(� �&'�/�,�#�23#.'4'�%�1� ")$�) �

(�#!�$)(�'$&).&�%�'$�(-��%#,�()�%#,�1 )%3+(')$�)4�#�1 )5�+(61 )%3+(7�+)$4' !'$*�23#.'(,�+)$( ).8�

+)$4' !'$*�(-��(�+-$'+#.�+)!1�(�$+,�#$%� '"9�'$4) !�%�%�+'"')$�!#9'$*�4) �1 )1� �#11.'+#(')$�

)4�+.�# .,��"(#.'"-�%�+ '(� '#7�!)%�."7� �*3.#(')$"7�.#/"7�+)%�"7�1 '$+'1.�"�#$%�1 )4�""')$#.�

1 #+('+�"8�+)$4' !'$*�(-#(�#11 )1 '#(��").3(')$"�#$%�'!1.�!�$(#(')$� '"9"�# ��+)$"'%� �%8�#$%�

�$"3 '$*�(-��23#.'(,�#$%�+ �%''.'(,�)4�(-��*)&� $!�$(:"�"+'�$('4'+�#$%�3%*�(# ,�'$4) !#(')$;��

����'"�&� '4'�%�(- )3*-�#�+� ('4'+#(')$�1 )+�""�#(�(-��+)!1.�(')$�)4�(-��1 )%3+(;�

�

�)$4.'+(�)4�<$(� �"(�0��-��=#(')$#.��+#%�!,�)4��+'�$+�"�%�4'$�"�>+)$4.'+(�)4�'$(� �"(?�#"�#$,�

4'$#$+'#.�) �)(-� �'$(� �"(�(-#(�+)$4.'+("�/'(-�(-��"� &'+��)4�#$�'$%'&'%3#.�)$�(-�� �&'�/�1#$�.�

�+#3"��'(�+)3.%�'!1#' �(-��'$%'&'%3#.@"�)5�+('&'(,�) �+)3.%�+ �#(��#$�3$4#' �+)!1�('('&��

#%&#$(#*��4) �#�1� ")$�) �) *#$'A#(')$;��

�

B�+'"')$�B)+3!�$(�0��"�3"�%�'$�(-'"��' +3.# 7�#�C%�+'"')$�%)+3!�$(?�'"�#$,�D.#$$'$*�1 )%3+(�

(-#(�1 )&'%�"�#$#.,"'"�#$%� �+)!!�$%#(')$"�4) �#$��*�$+,�%�+'"')$�()�)(#'$�1 )5�+(�

#3(-) 'A#(')$�()�+)!!'(���%� #.�43$%"�4) �1 )5�+(�'!1.�!�$(#(')$�) �1 )5�+(�!)%'4'+#(')$;����

%�+'"')$�%)+3!�$(�'"�(-��#"'"�4) �#11 )&#.�()�"�$%6 �+�'&��43$%"�#"�#� �"3.(�)4��$(� '$*�'$()�

#* ��!�$("�/'(-�)(-� �#*�$+'�"�) �) *#$'A#(')$"�'$+.3%'$*�(-)"��()�)(#'$��)$* �""')$#.�

#3(-) 'A#(')$;��

�

B'"( '+(�E3#.'(,��)$( ).�0�BE��'"�#$�'$(�* #(�%� �&'�/�#11 )#+-�(-#(�'$+.3%�"�#�E3#.'(,�

F#$#*�!�$(�D.#$�1 )&'%'$*�4) �"�#!.�""� �&'�/7�E3#.'(,��-�+9"�G"31� &'") ,� �&'�/"7�DB��

 �&'�/"H7�#�%�(#'.�%�1�� � �&'�/6+-�+9'$*�)4�(-��%)+3!�$("7�+)!13(#(')$"7�#$%�* #1-'+"7��(+;��

BE��'"�(-��( '**� �()�'%�$('4,�)(-�(-��9�,� '"9�'$4) !�%�%�+'"')$"�#$%�('!'$*�)4� �&'�/"�4) �

-'*-� '"9�'(�!"64�#(3 �"�(-#(�/#  #$(�#%%'(')$#.��&#.3#(')$�,�(-��������#!;��BE��'"�&� '4'�%�

(- )3*-�#�+� ('4'+#(')$�1 )+�""�#(�(-��+)!1.�(')$�)4�(-��1 )%3+(;�

�

�$*'$�� '$*���+-$'+#.���#%�0��-����+-$'+#.���#%�G��H7�4) !� .,�+#..�%���#%�

�$*'$�� 6� +-'(�+(�) ��$*'$�� �'$��-# *�7�"� &�"�#"�(-��1 )1)$�$(�4) �(-��1 )5�+(@"�(�+-$'+#.�

23#.'(,�)$�(-��DB�;����I-'.��(-�����"� &�"�#"�(-��1 )1)$�$(�4) �(�+-$'+#.�23#.'(,�)$�#..�

�$*'$�� '$*�#$%��)$"( 3+(')$�G�J�H�%�.'&� #.�"7��#+-�!�!� �)4�(-��DB�� �(#'$"�(-�' �

 �"1)$"''.'(,�4) �(�+-$'+#.�23#.'(,;�

�

<!1.�!�$(#(')$�B)+3!�$(�0��"�3"�%�'$�(-'"��' +3.# 7�#$�>'!1.�!�$(#(')$�%)+3!�$(?�'"�%�4'$�%�

#"�#�%)+3!�$(7�*�$� #..,�1 �1# �%�"3"�23�$(�()�(-��%�+'"')$�%)+3!�$(7�/-'+-�"311) ("�1 )5�+(�

'!1.�!�$(#(')$�) �1 )5�+(�!)%'4'+#(')$�+)$"'"(�$(�/'(-�(-��%�+'"')$�%)+3!�$(�#$%�'("�

#3(-) 'A#(')$;���D.#$"�#$%��1�+'4'+#(')$"�1#+9#*��'"�)$���K#!1.��)4�#$�'!1.�!�$(#(')$�

%)+3!�$(;�

�



������������	�

�
�����
���

�����������

�

�������������������� ��!""#$� �� �� �%�����������������!�"�&��$�"�'�!� ��(!���(��"�&��$�"�$! �

�#����&#)&�������"#�*���+��(���"!,��#"�,��!)��#�*'�����#���"�&��$��-��.��"�"�&��$�" �'* ���#��

(!&���!"�����!���������&�)#�'����#,��(��$#"/��"#�*��-��0#$�&�"%�,#"���.1%�!�"#!��"�&��$�#,�

�������������� �����  !"2��#�!  *"���"����)��2�#,��(���"#��  %�!�����.1�"�&��$�" �!"��+���"!))2�

�#���'�)#2���2��(��!+���2�#"�#,,�����"#�*���+��(���#�*'���-��3(��4!��#�!)�5�!��'2�#,�

6������ �(! � �!���%�7�8��"�!)��8��"� �#,�����!����'#"��#���%�,"!�/%�!����(!))��+��+��#��(��

 �!�* �9*#��(!������"�!)�"�&��$�" %�$(#�'!2�,��)��#� �"!�����2�#"+!��:!��#�!)��#���"� -;���

�

��,#"'!��#��<*!)��2�5������#�+"�  ���"������=>?��#��  *��+*���)��� ��#�7�"#&�����#)��2�!���

�"#���*"!)�+*��!�����#�����"!)�!+����� �,#"��� *"��+�!���'!8�'�:��+��(��9*!)��2%�#@����&��2%�

*��)��2�!�������+"��2�#,���,#"'!��#�;���  �'��!����2�����"!)�!+����� -�.-�A-�4#-��
����B%�C�

���D!E-�

�

A�!��.)!���"���3(��A�!��.)!���"� �"&� �! ��(���"#�#�����,#"��)!����+� �*��� �����"#@����

��&�)#�'����#���(��.F3-��3(� �"#)�����)*�� �,!��)��!���+�!���+*����+�,#"'*)!��#�%��� *"��+�

*��)�:!��#��!���!��)��!��#��#,�"� /���,#"'������� �#��'!/��+�!����� *"��+��#)��2�!��� �!�*�#"2�

�#'�)�!���-�

�

=*� �����)�+�)��="+!��:!��#����5��#"+!��:!��#���(!�G�

D�E�� ��� �"������� ����#���
�D�EDHE%�!����8�'���,"#'�����"!)��!8�*���"�6����#���
�D!E%�#,��(��

����"�!)�1�&��*���#���#,��I��J�

D�E�� ������������J�

DHE�� �,"���,"#'��#�,)��� �#,�����"� �J�

DBE�F#� ��#���!""2�#*��#"�!�&#�!���,#"�#"�!+!�� ������"!)�$!��"�"� #*"�� ��"#@��� J�!���

D�E�0! ��8��"���������� �!)� (��+�!���!�'��� ��"��+����"�"�&��$��!��) -�

�

.��"�1�&��$���=���#,��(���'�#"�!����"#���*"� �* ����#��� *"���(!���(��9*!)��2�#,��*)� (���

��,#"'!��#��'��� ��(�� �!��!"� �#,��(�� ������,���!������(���!)��#''*���2-������ �!�,#"'�#,�

��)��"!��#����&#)&��+�!���8�(!�+��#,�@*�+'��� �!#*���(��!��"#�"�!����  �#,�'��(#� �!����(��

 �"��+�(�#,��(��!*�(#"K ���,�"���� -��.��"�"�&��$���&#)&� ��(��"�&��$�#,�!��"!,���"#�*���,#"�9*!)��2�

2� ����!)� � �����(��,��)��$(#�$�"���#����&#)&�������"#�*���+��(���"!,�-�

�

<*!)��2�5  *"!������3(!���!"��#,�9*!)��2�'!�!+�'����,#�* ���#���"#&����+��#�,��������(!��

9*!)��2�"�9*�"�'��� �#,�!��"#@���%��"#�*��%� �"&���%�#"��"#��  �$�))���,*),�))��-�<5����)*�� ��(# ��

�"#��  � ��'�)#2����#��� *"���(!��<��!���&���� �!"�����+�!��#'�)� (����#� � �����$��(��)!�����

!���&���� �!����(!���(# ��<��!���&���� �!"���,,����&������"#�*���+�!��"#�*����(!��'��� ��(���� �"���

����9*!)��2-�

�

<*!)��2��#��"#)���3(!���!"��#,�9*!)��2�'!�!+�'����,#�* ���#��,*),�))��+�9*!)��2�"�9*�"�'��� �#,�

!��"#@���%��"#�*��%� �"&���%�#"��"#��  -�������)*�� ��(# ���"#��  � �* ����#��� *"����",#"'!����

'��� �!+"����*�#���* �#'�"�"�9*�"�'��� ��(!��!"���#� � �����$��(�)!$%�"�+*)!��#� %��#)���� %�

 #*������(���!)��"���"�!%� �(��*)� %�!���*�+��-�

�



� � ������������	�

� � �
�����
���

�����������

���������������� !����������������"��#$�%&��'()��%&�������'%&%��'�&���))*$����%�*)��

"�(��%+�!���#��&�,!�-!�.)/���-)�+��!����*�0%&��+��%�*��)1��!���������!%��-)/*+����/*��1�)'�%-��)&��

�%��&�)��&)���%��&�+/��&���%-!���%���)1�%�(�)2�-�3��*�1��-.-*�4� !��56 �%&+�%**�*�0�*��)1��!��

0����-%*���%'�!%0���&(/��%&+�2)�&��),&���!�(�)1��!����4�� !�����������������!)/*+���/��+�%��%�

�/�+��1)��+�-���)&�'%��&���&�%���'�*.�'%&&��$�'%��&��%&+�%--�(��&��+�-���)&��%��+�)&�

�&1)�'%��)&�%0%�*%*���)��!��56 �%���!%����'�4��

�

7-��&��1�-�8&1)�'%��)&����%-�/%*��&(/��$�+%�%$�')+�*�$�%&%*.���$���-!&�-%*��&1)�'%��)&$�)��

�-��&��1�-�%�����'�&���%��+�)&��!���!%0�)�%*�%&+��)-�%*��-��&-��$�(/*�-�!�%*�!�%&+�'�+�-%*�

�-��&-��$�*�1��%&+��%��!��-��&-��$��&��&����&�$�)��(!.��-%*��-��&-��4�� !����&-*/+���%&.�

-)''/&�-%��)&�)����(����&�%��)&�)1��&),*�+����/-!�%��1%-���)��+%�%$��&�%&.�'�+�/'�)��1)�'$�

�&-*/+�&����9�/%*$�&/'���-%*$���%(!�-$�-%��)��%(!�-$�&%��%��0�$�)��%/+�)0��/%*�1)�'�4�

�

:&-���%�&�.���:&-���%�&�.�����&!���&���&��-��&-�$�%&+�'%&.��&+�0�+/%*���/+����+)�&)��(�)+/-��

-)&-*/��0���0�+�&-�4�� !/�$�,!�&�%&�%��&-.���&��%����%��-��&��1�-�%�����'�&�$�������(����&��&������

�-��&��1�-�2/+�'�&��%)/���!��%--/'/*%��+��0�+�&-���%�!����!%&��-��&��1�-�1%-�4��7(�-�%*�����

%���'(���)���%-!�%�-)&��&�/��.�,���!�&���!��%--/'/*%��+��0�+�&-�4��5������0��,����-%&�'%���

%&��'()��%&��-)&���/��)&�.�+����&�/��!�&���-��&��1�-�1%-���1�)'�(�)1����)&%*�2/+�'�&��4��

�/��!��')��$�,!����%((�)(��%��$���0��,�����!)/*+���%���+��)�(�)0�+��%+0�-��)&��!��

��%�)&%*�&����)1��!����2/+�'�&���'%+��1�)'��!���-��&��1�-��0�+�&-�4�

�

;����-%*� �%'���8&-*/+���'�'����1�)'�+�����-�$�<7�$��<=$�%&+�>?:7@��4�
�

�

�

�

�

�



From:
To:
Date: Thursday, May 31, 2018 1:21:00 PM

SECTION 2.0  CURRENT AND FUTURE CONDITIONS
2.1.    General Setting
Mobile Harbor is located in the southwestern part of Alabama at the confluence of the Mobile River and the head of
Mobile Bay.  The harbor is approximately 28 nautical miles north of the Bay entrance from the Gulf of Mexico and
170 nautical miles east of New Orleans, Louisiana.  The Mobile Bay Ship Channel provides access to numerous
private and public docks and berthing areas.  The current dimensions of the ship channel are 47 feet by 600 feet
wide across the Mobile Bar and 45 feet deep by 400 feet wide in the bay and 45 feet deep by 730 feet wide in the
Mobile River to a point about one mile below the Interstate 10 highway tunnels.  The channel then becomes 40 feet
deep and proceeds north over the Interstate 10 and U.S. 90 Highway tunnels to the Cochrane Bridge.  In the
southern region of Mobile Bay, access can be gained to the Gulf Intracoastal Waterway which stretches from St.
Marks, Florida to Brownsville, Texas.  The Theodore Industrial Canal provides for a 40 feet deep, 400 feet wide
channel, branching from the main ship channel in Mobile Bay at a point about 2.8 miles north of Mobile Bay Light
House and extending northwesterly about 5.3 miles to the shore of Mobile Bay.  Figure 1 1  illustrates the study
area.
Mobile Harbor is comprised of both public and private port facilities located in Mobile, Alabama.  Due to the nature
of the cargo, vessel types and sailing drafts, the Port facilities are segmented into three areas for economic analysis
purposes; the Mobile Bay Ship Channel (MBSC), the Mobile River Channel (MRC) and the Theodore Ship Channel
(TSC).  The Mobile Bay Ship Channel has 45 foot depth and serves the public terminals of the ASPA: Pinto Steel;
ASPA McDuffie Coal; ASPA Intermodal Container Terminal; and, the Cruise Terminal.  The Mobile River Channel
has a 40 foot draft and serves public and private terminals.  The Theodore Ship Channel serves privately owned and
operated facilities.
2.2.    Port Facilities
2.2.1.  Facilities and Infrastructure
The ASPA has a total of 41 berths; the channel depth is 45 feet to the tunnels and 40 feet in the River Harbor.  The
facilities include the main complex, McDuffie Island, Choctaw Point and other sites.  According to ASPA, the port’s
economic impact in Alabama is approximately 127,590 direct and indirect jobs, over $506 million in direct and
indirect tax impact and a total economic impact of more than $18.7 billion.  The main imports are heavy lift and
oversized cargo, containers, coal, aluminum, iron, steel, copper, lumber, wood pulp, plywood, fence posts, veneers,
toll and cut paper, cement and chemicals.  Main exports are heavy lift and oversized cargo, containers, coal, lumber,
plywood, wood pulp, laminate, flooring, roll and cut paper, iron, steel, frozen poultry, soybeans and chemicals. 
2.2.1.1.        Mobile Ship Channel Terminals
The Mobile Ship Channel terminals are located south of the Bankhead and Wallace vehicular tunnels.  The facilities
located on this segment of the river are the Alabama Cruise Terminal, McDuffie Coal Terminal, Pinto Island
Terminal and APM Terminals Mobile.
The Alabama Cruise Terminal offers a two-story 66,000 square foot terminal that is located within 0.5 miles of I-10
and 6 miles from I-65, and offers a close proximity to numerous hotels, restaurants and attractions.  A Carnival
Cruise Line Fantasy-class cruise ship began calling Mobile Harbor in November of 2016.
APM Terminals Mobile (an independent division within the A.P. Moller-Maersk Group) is located at Choctaw Point
near the mouth of the Mobile River and opened in 2008.  The APM Terminal’s investment combined with the
ASPA extended capacity of the container terminal to 800,000 Twenty Equivalent Units (TEUs) when land and rail
are considered.  Phase three expansion of the terminal will bring the landside throughput capacity to 650,000 TEUs
and is expected to be complete in 2018.  Combined with rail, the total throughput capacity will be 950,000 annual
TEUs.  The inland trade region includes the southeast, in particular, Atlanta, Birmingham and Knoxville, but
extends as far as Chicago.  The terminal improves capability in the U.S. Gulf for reaching Midwest markets as well
as Alabama and neighboring states.  The 95-acre terminal has a 45 foot channel and 2,000 feet of deep water berth
to handle post Panamax vessels. In 2016, the ASPA completed construction of a $32-million 80-acre rail terminal
that permits direct and fluid transfer of containers between vessels and rail cars.  The dock has a depth of 45 feet
MLLW and equipped with two ship-to-shore (STS) cranes capable of a 19-row reach.  In addition, two super post
panama cranes that span 22-rows of containers were delivered in June 2017.   
Distribution Center Development: In 2016, it was announced that Walmart will be building an import distribution
center (DC) in Mobile County, AL.  The DC will be approximately 2,500,000 square feet on 400 acres of land in
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Irvington, AL.  The DC will be Walmart’s sixth import facility in the Unites States.  The purpose of the DC is to
receive containers from Asia to distribute the products to Walmart stores across the southeast.  The containers will
come through APM Terminals located approximately 15 miles from the DC site.  The Walmart distribution center
will be a mecca for the south east region of the US serving around 800 stores and several regional distribution
centers in Alabama, Mississippi and other areas to the north.  This is the fourth Walmart DC in the state.  It’s
expected to become operational in May 2018.  The capacity of the DC is around 160,000 TEUs.     
The terminal has nine current lines that customers can utilize in Mobile.  The regions served are North Europe, Asia
and Gulf of Mexico.  Two additional services are expected by 2019.  In 2018, a South America to Gulf service is
expected and in 2019, a West Coast South America to Gulf of Mexico service is expected. 
McDuffie Coal Terminal is the largest coal import terminal in the nation with an annual throughput capacity of 23
million tons.  McDuffie Island offers two bulk operations capable of receiving vessels that draft 45 feet.  McDuffie
Coal Terminal has two ship loaders at 1,900-feet of berth space and one ship unloader at a third berth with a length
of 1,000 feet with and double stacker and conveyor system that handles both iron ore and coal.  McDuffie has three
stacker-reclaimers, both tandem and single railcar dumps, and three loop tracks around the facility for easy coal car
handling, as well as a barge loader and unloaders. 
Pinto Island Terminal, located near the mouth of the Mobile River, is capable of handling annually in excess of five
million tons of semi-finished steel slabs. The 20-acre terminal provides 1,000 feet of deep-water dock dredged to 45
feet, as well as an automated barge loading system position between the ship berth and the shoreline. The terminal is
equipped with three gantry cranes that are able to unload steel from ships to waiting barges or to the terminal storage
yard possessing 150,000 metric tons of storage capacity.
2.2.1.2.        Mobile River Channel Terminals
ASPA Main Dock Complex extends approximately 2.2 miles along the west bank of the Mobile River and is
bordered by the Terminal Railway tracks to the west and Three-Mile Creek to the north. The 570 acre terminal
includes approximately 1.9 million square feet of warehouse space within the main port area and a 22-acre Bulk
Handling Plant at the north end. The Terminal Railway, which is owned by ASPA, interchanges with five Class 1
Railroads and has immediate access to I-65 and I-10. The primary commodities handled within the main dock
complex are forest products, iron and steel products, aluminum, and Ro-Ro cargoes.  The facility is capable of
handling 75,000 TEUs. 
Blakely Terminal is located on the eastern shore of the Mobile River across from the northern end of the ASPA
facilities and has a berth length of 700 feet.  On the property is a 153,000 square foot warehouse.  The terminal
handles crude oil, asphalts and fuel oil. 
Plains Marketing is a private terminal whose purpose is to receive and ship crude oil.  It has an 800 foot dock with a
40 foot depth.
Vehicle Processing Roll On/Roll Off Facility is a new facility that will allow vehicles to be driven on and off ships
at Mobile.  The ASPA is partnering with a joint venture out of South America to build and operate the facility.  The
new processing and logistics terminal will be built from a former bulk material handling facility expanding
approximately 57 acres.
2.2.1.3.        Theodore Ship Channel
The Theodore Industrial Canal is situated on 400 acres at the mouth of a deep water industrial canal.  There are two
docking facilities, one 1700 feet and another 1300 feet.  The port’s heavy lift capabilities allow essentially any cargo
to off loaded and/or loaded.  The port services vessels any length and breadth through the Panamax class.  There are
on-berth and off-berth open and covered storage areas.



From:
To:
Cc:
Subject: RE: GRR ? (UNCLASSIFIED)
Date: Thursday, May 31, 2018 1:44:00 PM

Noted. Thanks, !

-----Original Message-----
From: 
Sent: Thursday, May 31, 2018 1:41 PM
To:
Cc:
Subject: RE: GRR ? (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

Yeah.  We are good to go.  I back checked and it looks like she got the references and comments cleaned up. 

As and FYI  I had rerun some volumes and acres on our open water sites as the numbers did not look right to
me.  He found the error and corrected it.  I was going to update these numbers, but that would impact others sections
in the main report an appendices.  Not worth messing with this go around.  I will correct these numbers after the
review as it does not impact the conclusion of the analysis.

-----Original Message-----
From: 
Sent: Thursday, May 31, 2018 1:24 PM
To: 
Subject: RE: GRR ? (UNCLASSIFIED)

Can I post the Engineering Appendices now?

-----Original Message-----
From: 
Sent: Thursday, May 31, 2018 10:04 AM
To:
Subject: RE: GRR ? (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

It will be a push, but as you can see with us completing the EN appendix and write-up over the weekend if I am told
that is the schedule I find a way.   My focus next two weeks will be to finish up the water quality stuff to support the
upcoming ADEM/EPA meeting and the write up for OP on SIBUA. 
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-----Original Message-----
From: 
Sent: Thursday, May 31, 2018 9:46 AM
To:
Subject: RE: GRR ? (UNCLASSIFIED)

and Col. DeLapp are pushing very hard for us to release 28 June which means that we have to be done by June
19. Not feeling confident right now but better than last week at this time.

Does this sound possible from your persective? is really concerned.

-----Original Message-----
From: 
Sent: Thursday, May 31, 2018 9:39 AM
To: 
Subject: GRR ? (UNCLASSIFIED)

CLASSIFICATION: UNCLASSIFIED

How are we looking schedule wise on Mobile Harbor GRR?

CLASSIFICATION: UNCLASSIFIED
CLASSIFICATION: UNCLASSIFIED
CLASSIFICATION: UNCLASSIFIED
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