OCS Study
MMS 99-0052

FINAL REPORT

ENVIRONMENTAL SURVEY OF IDENTIFIED SAND
RESOURCE AREAS OFFSHORE ALABAMA

VOLUME Il: APPENDICES

Aubrey Consulting, Inc., Prime Contractor

Prepared by:

Applied Coastal Research and Engineering, Inc.
766 Falmouth Road
Building A, Unit 1-C
Mashpee, MA 02649

In Cooperation With:

Continental Shelf Associates, Inc.
Barry A. Vittor & Associates, Inc.
Aubrey Consulting, Inc.

5000 0 5000 g
- ee——

Zone 16
North American Datum 1983

-30.0t0-280
Depths inm

Mississippi Sound Mobile Bay

Prepared for:

U.S. Department of Interior
Minerals Management Service
International Activities and Marine
Minerals Division (INTERMAR)

Funded Under Contract Number 14-35-01-97-CT-30840

U.S. Department of the Interior

M Minerals Management Service
International Activities & Marine Minerals Division




APPENDICES

APPENDIX A. HIGH-WATER SHORELINE POSITION CHANGE.........cccccviiiriiiee e A-1
APPENDIX B. WAVE TRANSFORMATION NUMERICAL MODELING INFORMATION ....... B-1
B1. Directional and Frequency Verification ...............oooiiiiiiiiiiiiiieee e B-2
B2. Existing Conditions Wave MOEI ... e e B-7
B3. Post-Dredging Wave Model RESUILS..........coooiiiiiiiiee e B-12
B4. Pre- and Post-Dredging Difference PIOtS............ooooiiiiiiiiiiiieeeeeee e B-17
APPENDIX C. SEDIMENT TRANSFORMATION NUMERICAL MODELING
INFORMATION . ..ttt ittet e e ettt e ettt e e ettt e e e st e e e e sste e e e e s sta e e e e s sseeeeeansseeaeaansseeeesansaeeeeannnneeens C-1
C1. Hydrodynamic and Sediment Transport Results at Sand Resource
YN (=T= S T | o Lo G T Cc-2
C2. Longshore Sediment Transport Model RESUILS .............ocoiiiiiiiiiiiiiieee e C-12
APPENDIX D. FIELD SURVEY DATA ..ottt D-1
D1. Sample Types, Sample Codes, Coordinates, and Water Depths............cccccvvvvneeee. D-2
D2. Hydrolah Datal ........ueeeiiieeiiiiiiieiee et e e e e e e aae e D-8
D3. Sediment Grain SizZ€ Data ..........cueeiiiiiiiieiiiiiie et D-10
D4, INFAUNGI DALA........ueeiiieiiiiie ettt e st e e e e e e naneeas D-18
D5. Acoustic Doppler Current Profiler Data ............ccooooiiiiiiiiiiieeiieee e D-49



LIST OF FIGURES

Figure B1-1. Spring spectral verification and utilization at WIS 1046. ...........ccccccviiiiieeeeneennnn. B-2
Figure B1-2. Summer spectral verification and utilization at WIS 1046. .............cccccovviviinneennnns B-3
Figure B1-3. Fall spectral verification and utilization at WIS 1046. ............ccoooiiiiiiiciiiiiiieeeeeenn. B-3
Figure B1-4. Winter spectral verification and utilization at WIS 1046. ............ccccceeeeiiiiiiieeeennnns B-4
Figure B1-5. Spring spectral verification and utilization at WIS 1047. ........ccccccoieieiiiiiiiinneeenns B-4
Figure B1-6. Summer spectral verification and utilization at WIS 1047. .........ccccccceeiiiiiiinneennnns B-5
Figure B1-7. Fall spectral verification and utilization at WIS 1047. ...........ccc.ooiiviiiiivineeeeeeeen. B-5
Figure B1-8. Winter spectral verification and utilization at WIS 1047. ..........cccccoiviviviieeeeeneeennn. B-6
Figure B2-1. Spectral wave modeling results for existing conditions utilizing a typical winter

SEas0N at referenNCe GrIit A.......ooi it e e eanes B-7
Figure B2-2. Spectral wave modeling results for existing conditions utilizing a typical winter

Season at referenCe Grid B..........ooiiiieiiiiiee e B-7
Figure B2-3. Spectral wave modeling results for existing conditions utilizing a typical spring

SEasoN at referenNCe Grit A.......ooi i s e e B-8
Figure B2-4. Spectral wave modeling results for existing conditions utilizing a typical spring

Season at referenCe Grid B.........cooiiiioiiiiiee e B-8
Figure B2-5. Spectral wave modeling results for existing conditions utilizing a typical

summer season at referenCe Grid A. .......oeiii i B-9
Figure B2-6. Spectral wave modeling results for existing conditions utilizing a typical

summer season at referenCe Grid B. ...t B-9
Figure B2-7. Spectral wave modeling results for existing conditions utilizing a typical fall

SEASON At FEfEreNCE GIT A.....ooiiiiiiiiiiie e e e e e B-10
Figure B2-8. Spectral wave modeling results for existing conditions utilizing a typical fall

Season at referenCe Grid B..........ooi i B-10
Figure B2-9. Spectral wave modeling results for existing conditions using a 50-year storm

At referenCe Gri A. .ot e e e e e e e e B-11
Figure B2-10. Spectral wave modeling results for existing conditions using a 50-year storm

atreference Grid B. ... B-11
Figure B3-1. Spectral wave modeling results for post-dredged conditions utilizing a typical

winter season at referenCe Grid A. . ... B-12
Figure B3-2. Spectral wave modeling results for post-dredged conditions utilizing a typical

winter season at referenCe Grid B. ..o B-12
Figure B3-3. Spectral wave modeling results for post-dredged conditions utilizing a typical

spring season at referenCe G A.......oovvviiiiiiiiiieeeeee et B-13
Figure B3-4. Spectral wave modeling results for post-dredged conditions utilizing a typical

spring season at reference Grid B..........oooovvvviiiiiiiiiiieeeeeeeeeeeeeee e B-13
Figure B3-5. Spectral wave modeling results for post-dredged conditions utilizing a typical

summer season at referenCe Grid A. ... B-14
Figure B3-6. Spectral wave modeling results for post-dredged conditions utilizing a typical

summer season at referenCe Grid B. ...t B-14
Figure B3-7. Spectral wave modeling results for post-dredged conditions utilizing a typical

fall sSeason at referenNCe Gril A. ... a e e B-15
Figure B3-8. Spectral wave modeling results for post-dredged conditions utilizing a typical

fall season at referenCe Grid B.........cooi i B-15
Figure B3-9. Spectral wave modeling results for post-dredged conditions utilizing a 50-year

StOrm at referenNCe Gl A. ......o i a e e e e e aeees B-16
Figure B3-10. Spectral wave modeling results for post-dredged conditions utilizing a 50-year

Storm at referenCe Grid B. ... B-16



Figure B4-1. Wave height modifications caused by the offshore sand mining at Resource

Area 4 for a typical WINTEr SEASON. .....ccoiiiiieiiiiiee et e e ee e e e e e e s eneeaeaeeeeaeeeens B-17
Figure B4-2. Wave height modifications caused by the offshore sand mining at Resource

Areas 1, 2, and 3 for a typical WINter SEAaSON. ..........coiiiiiiiiiiiiiiier e B-17
Figure B4-3. Wave height modifications caused by the offshore sand mining at Resource

Area 4 for a typical SPriNg SEASON. .......eviiiiiiiiieiiiiie e B-18
Figure B4-4. Wave height modifications caused by the offshore sand mining at Resource

Areas 1, 2, and 3 for a typical SPring SEASON. .........cceiiiiiiriieieiiiiiiiee e e e B-18
Figure B4-5. Wave height modifications caused by the offshore sand mining at Resource

Area 4 for a typical SUMMET SEASOMN. .....ccciiiiiiieiiiiii et B-19
Figure B4-6. Wave height modifications caused by the offshore sand mining at Resource

Areas 1, 2, and 3 for a typical SUMMEr SEASON. .......ccccuuuiiiiiiieiieeeee e B-19
Figure B4-7. Wave height modifications caused by the offshore sand mining at Resource

Area 4 for a typical fall SEASON. ......cocciiiiiiii s B-20
Figure B4-8. Wave height modifications caused by the offshore sand mining at Resource

Areas 1, 2, and 3 for a typical fall SEASON. .......coooviiiiiiiiiii e B-20
Figure B4-9. Wave height modifications caused by the offshore sand mining at Resource

Area 4 fOr @ 50-YEAI STOMMN. ...cciiiiiiieeitiie et e e e e e s e e e nneeas B-21
Figure B4-10. Wave height modifications caused by the offshore sand mining at Resource

Areas 1, 2, and 3 for @ 50-Year SIOMN........oii e e e e B-21

Figure C1-1. Northeast winter hydrodynamic and sediment transport results at Sand
Resource Area 1. The solid black lines represent depth contours, and sediment
transport results are based on 200 m cell Widths. ..., C-3

Figure C1-2. West winter hydrodynamic and sediment transport results at Sand Resource
Area 1. The solid black lines represent depth contours, and sediment transport results
are based on 200 M cell WIAINS. ... C-3

Figure C1-3. Spring hydrodynamic and sediment transport results at Sand Resource Area
1. The solid black lines represent depth contours, and sediment transport results are
based 0N 200 M Cell WILNS. ......coo i e e C-4

Figure C1-4. Summer hydrodynamic and sediment transport results at Sand Resource Area
1. The solid black lines represent depth contours, and sediment transport results are
based 0n 200 M Cell WILNS. ......coo oo e e C-4

Figure C1-5. Fall hydrodynamic and sediment transport results at Sand Resource Area 1.

The solid black lines represent depth contours, and sediment transport results are
based 0N 200 M Cell WILNS. ......cooiie e e e C-5

Figure C1-6. Storm hydrodynamic and sediment transport results at Sand Resource Area
1. The solid black lines represent depth contours, and sediment transport results are
based 0N 200 M Cell WILNS. ......cooiii e e e C-5

Figure C1-7. Northeast winter hydrodynamic and sediment transport results at Sand
Resource Area 2. The solid black lines represent depth contours, and sediment
transport results are based on 200 m cell WidthS. ..o, C-6

Figure C1-8. West winter hydrodynamic and sediment transport results at Sand Resource
Area 2. The solid black lines represent depth contours, and sediment transport results
are based on 200 M Cell WIAINS. ... C-6

Figure C1-9. Spring hydrodynamic and sediment transport results at Sand Resource Area
2. The solid black lines represent depth contours, and sediment transport results are
based 0N 200 M Cell WIALNS. ......cooiii e e e C-7

Figure C1-10. Summer hydrodynamic and sediment transport results at Sand Resource
Area 2. The solid black lines represent depth contours, and sediment transport results
are based on 200 M Cell WIAINS. ...........uiiiieee e C-7



Figure C1-11. Fall hydrodynamic and sediment transport results at Sand Resource Area 2.

The solid black lines represent depth contours, and sediment transport results are

based 0n 200 M Cell WILNS. ......cooiii e C-8
Figure C1-12. Storm hydrodynamic and sediment transport results at Sand Resource Area

2. The solid black lines represent depth contours, and sediment transport results are

based 0n 200 M Cell WILNS. ... C-8
Figure C1-13. Northeast winter hydrodynamic and sediment transport results at Sand

Resource Area 3. The solid black lines represent depth contours, and sediment

transport results are based on 200 M cell WidthS. ... C-9
Figure C1-14. West winter hydrodynamic and sediment transport results at Sand Resource

Area 3. The solid black lines represent depth contours, and sediment transport results

are based on 200 M cell WIAINS. ... C-9
Figure C1-15. Spring hydrodynamic and sediment transport results at Sand Resource Area

3. The solid black lines represent depth contours, and sediment transport results are

based 0N 200 M Cell WILNS. ......cooiii e e e C-10
Figure C1-16. Summer hydrodynamic and sediment transport results at Sand Resource

Area 3. The solid black lines represent depth contours, and sediment transport results

are based on 200 M Cell WIAINS. ... C-10
Figure C1-17. Fall hydrodynamic and sediment transport results at Sand Resource Area 3.

The solid black lines represent depth contours, and sediment transport results are

based 0n 200 M Cell WILNS. ......ooo i e e C-11
Figure C1-18. Storm hydrodynamic and sediment transport results at Sand Resource Area

3. The solid black lines represent depth contours, and sediment transport results are

based 0n 200 M Cell WILNS. ......cooiii e e C-11
Figure C2-1. S,, radiation stress and annualized sediment transport potential for existing
conditions at Dauphin Island during the winter SeasonN............cccuveveeiieiiiiiieeeeeeeeieeeeeees C-12
Figure C2-2. S,, radiation stress and annualized sediment transport potential for existing
conditions at Morgan Peninsula during the winter Season............cccccccceeeiiniieeeeeeeeeeeeeennns C-12
Figure C2-3. S, radiation stress and annualized sediment transport potential for existing
conditions at Dauphin Island during the Spring SEas0N. ..........ccuueeieiiiiiiiiiieeeaeeeeeeeeeeanes C-13
Figure C2-4. S,, radiation stress and annualized sediment transport potential for existing
conditions at Morgan Peninsula during the Spring SEasoN. .........cccccccvvieeeeeeeeiiiiiiineeees C-13
Figure C2-5. S, radiation stress and annualized sediment transport potential for existing
conditions at Dauphin Island during the SUMmMer SeasON. ...........cvviiiiiieeeeeeiiiiiieees C-14
Figure C2-6. S,, radiation stress and annualized sediment transport potential for existing
conditions at Morgan Peninsula during the summer season. .........cccccccccvciceiiiiieeeeeeeeee, C-14
Figure C2-7. S,y radiation stress and annualized sediment transport potential for existing
conditions at Dauphin Island during the fall Season.............ooooiiiiee e, C-15
Figure C2-8. S, radiation stress and annualized sediment transport potential for existing
conditions at Morgan Peninsula during the fall season..........ccccccccccviiciiiiieeeceecccceeeeiins C-15
Figure C2-9. S,, radiation stress and annualized sediment transport potential for existing
conditions at Dauphin Island during a 50-year StOrM...........ccccccuiiiiiiiiiiiieieee e C-16
Figure C2-10. S,y radiation stress and annualized sediment transport potential for existing
conditions at Morgan Peninsula during a 50-year StOrMm..............uvviiiiiiiiiiieeeeeeeeneeeeeennnns C-16
Figure C2-11. S,, radiation stress and annualized sediment transport potential for post-
dredging scenario at Dauphin Island during the winter season. ...........ccccooooeeveeeiicinnnes C-17
Figure C2-12. S,, radiation stress and annualized sediment transport potential for post-
dredging scenario at Morgan Peninsula during the winter season. ..........cccccceeevieeeeeeee.. C-17
Figure C2-13. S,, radiation stress and annualized sediment transport potential for post-
dredging scenario at Dauphin Island during the spring season...............ccooooeviiiiicnnnnes C-18



Figure C2-14. S,, radiation stress and annualized sediment transport potential for post-

dredging scenario at Morgan Peninsula during the spring season...............ccoocecccnnennes C-18
Figure C2-15. S, radiation stress and annualized sediment transport potential for post-

dredging scenario at Dauphin Island during the summer season. ............ccccccvvvvvvnnnnee. C-19
Figure C2-16. S,, radiation stress and annualized sediment transport potential for post-

dredging scenario at Morgan Peninsula during the summer season. .........ccccceeeeeeeeennen. C-19
Figure C2-17. S,, radiation stress and annualized sediment transport potential for post-

dredging scenario at Dauphin Island during the fall season. .........cccccccciiiiiiiiiiiiicines C-20
Figure C2-18. S,, radiation stress and annualized sediment transport potential for post-

dredging scenario at Morgan Peninsula during the fall season...........cccccceeiiiiiieiiiniinnnn, C-20
Figure C2-19. S,, radiation stress and annualized sediment transport potential for post-

dredging scenario at Dauphin Island during a 50-year Storm. .........c.cccceeeeeeieiiiiiiieiennnes C-21
Figure C2-20. S,, radiation stress and annualized sediment transport potential for post-

dredging scenario at Morgan Peninsula during a 50-year Storm. ........ccccceeeeeieeeeeeeeeennnnns C-21
Figure D5-1. ADCP Survey transect cycle 1 for all layers in Sand Resource Area 4, May 21,

1997, 0727 — L1154 NOUIS....uiiieeeiiiiiie e ettt e et e e et e e e et e e e s st e e e e s annaeeeeeennsaeaeeeanns D-52
Figure D5-2. ADCP Survey transect cycle 2 for all layers in Sand Resource Area 4, May 21,

1997, 1157 - L1618 NOUIS. ..eeiiiiieiiiie ettt ettt ekt e et e a e e bn e e e nnneeas D-53
Figure D5-3. ADCP Survey transect cycle 3 for all layers in Sand Resource Area 4, May 21,

1997, 1621 - 2000 NOUFS. ..eeiiiiieiiiie ettt etttk e ettt e et e e aare e e e nee e e anneeas D-54
Figure D5-4. ADCP Survey transect cycle 1 for all layers in Sand Resource Area 2, May 22,

1997, 0727 — 1129 NOUIS. ..ttt etttk e et e e et e e s e e e enneeas D-55
Figure D5-5. ADCP Survey transect cycle 2 for all layers in Sand Resource Area 2, May 22,

1997, 1132 - 1531 NOUIS. ..eieiiiieiieie ettt ettt ettt ekt e et et e e e e e e nn e e e enneeas D-56
Figure D5-6. ADCP Survey transect cycle 3 for all layers in Sand Resource Area 2, May 22,

1997, 1534 - 1939 NOUIS. ...eeeiiieiiiiii ittt e e e e e e e e e e e nnrne e e e e e D-57
Figure D5-7. ADCP Survey transect cycle 1 for all layers in Sand Resource Area 4,

September 30, 1997, 0829 — 1256 NOUIS.......ccoiuiiiiiieiieiiiee et ee e e e e e e e e D-58
Figure D5-8. ADCP Survey transect cycle 2 for all layers in Sand Resource Area 4,

September 30, 1997, 1259 — 1702 NOUIS......ciiiieiiiiiieeieeeee e e e e e et e e e e e e e e e e e e e eanns D-59
Figure D5-9. ADCP Survey transect cycle 3 for all layers in Sand Resource Area 4,

September 30, 1997, 1705 — 1954 NOUIS.....cciiiieiiiiiiieiie e et e e e e e e e e e e e D-60
Figure D5-10. ADCP Survey transect cycle 1 for all layers in Sand Resource Area 2,

October 1, 1997, 0827 — 1214 NOUIS.....cccuuieieti it e et ee et e et e s e s s s ea s s s s e e esaaeeeanns D-61
Figure D5-11. ADCP Survey transect cycle 2 for all layers in Sand Resource Area 2,

October 1, 1997, 1217 - 1550 NOUIS. ....ccoevniiiiieie i e e e e e s e e s e b e e eaaas D-62
Figure D5-12. ADCP Survey transect cycle 3 for all layers in Sand Resource Area 2,

October 1, 1997, 1553 - 1927 NOUIS. ...coouuniiiiii et e et e e e e s e e e e e s eaaas D-63



LIST OF TABLES

JLIE= 0 L= I B R R YU =Y PP D-2
TaDIE DI1-2. SUIVEY 2 ...ttt ettt e e e e e e e sttt e e eaee e s s e nntbeeeeeeaeeesaannenaeeeeeaanne D-5
Table D2-1. Temperature, conductivity, salinity, dissolved oxygen (DO), and depth data
recorded during the May 1997 survey (S1) in the five potential sand resource areas
(Al to A5) by Hydrolab (HL) at the surface (S), middle (M), and bottom (B) at the
beginning of north (1) and south (2) tranNSECLS. ........coeeeiiiiiiiiee e D-8
Table D2-2. Temperature, conductivity, salinity, dissolved oxygen (DO), and depth data
recorded during the December 1997 survey (S2) in the five potential sand resource
areas (Al to A5) by Hydrolab (HL) at the surface (S), middle (M), and bottom (B) at the

beginning of north (1) and south (2) tranSECLS. ........oeeeeiiiiiiiiceee e D-9
Table D3-1. Sediment grain size data for samples collected during the May 1997 Survey 1

in the five sand resource areas offshore Alabama.............cccooviiiiiiiii i D-10
Table D3-2. Sediment grain size data for samples collected during the December 1997

Survey 2 in the five sand resource areas offshore Alabama. .............ccocceeeiiiiiiiiieecnnne D-14
Table D4-1. Phylogenetic list of infauna collected during the May 1997 Survey 1 and

December 1997 Survey 2 in the five sand resource areas offshore Alabama. .............. D-18
Table D4-2. Infaunal assemblage summary parameters for the May 1997 Survey 1 in the

five sand resource areas offshore Alabama. ... D-28
Table D4-3. Infaunal assemblage summary parameters for the December 1997 Survey 2

in the five sand resource areas offshore Alabama.............ccceoviiiiiiiii i D-31
Table D4-4. Numbers of taxa occurring in infaunal samples collected during the May 1997

Survey 1 in the five sand resource areas offshore Alabama. ..............cccccoeiiiinn D-34
Table D4-5. Numbers of taxa occurring in infaunal samples collected during the December

1997 Survey 2 in the sand resource areas offshore Alabama............cccccovciiivieeiininnnn. D-37
Table D4-6. Numbers of individuals occurring in infaunal samples collected during the May

1997 Survey 1 in the five sand resource areas offshore Alabama. .............cccccovcivneeen. D-40
Table D4-7. Numbers of individuals occurring in infaunal samples collected during the

December 1997 Survey 2 in the five sand resource areas offshore Alabama. .............. D-43

Table D4-8. Stations groups formed by normal cluster analysis of infaunal samples
collected during the May 1997 Survey 1 and December 1997 Survey 2 in the five sand
resource areas offshore Alabama. ............ooooiiiiiiiiii e D-46

vi



