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ABSTRACT

This Environmental Impact Statement (EIS) covers the proposed designation of the Northwest
Ocean Dredged Material Disposal Site (ODMDS) Alternative as a permanent site for the ocean
disposal of dredged material. This ocean disposal site will be available as an alternative for
placement of dredged material when no practicable upland placement or viable beneficial reuse
options are available.

Use of the Northwest ODMDS Alternative is not anticipated to cause significant long-term
adverse environmental impacts beyond the site boundaries. Temporary physical impacts to
benthos are expected within the site by sediment disposal but the environmental effects are not
anticipated to extend beyond the site boundaries. Water quality impacts will be localized, short-
term and negligible. The few identified potentially adverse impacts are not anticipated to be
irreversible or to involve any irretrievable commitment of resources. As part of the site
designation process, the United States Army Corps of Engineers (USACE) and United States
Environmental Protection Agency (USEPA) have developed a Site Monitoring and Management
Plan (SMMP) included in an appendix to this EIS that will ensure that environmental impacts
remain insignificant.

The alternatives considered in this EIS are: 1) No Action, 2) North ODMDS Alternative, and 3)
Northwest ODMDS Alternative. The Preferred Alternative identified in this EIS is the Northwest
ODMDS Alternative.  This decision is based on the absence of significant long-term
environmental impacts beyond the site boundaries, the greater potential for adverse
environmental impacts (particularly air quality) associated with the other alternatives, and the
demonstrated need for continued availability of an ocean disposal site for dredged material.




Guam ODMDS EIS Final Abstract

[This page intentionally left blank]




Guam ODMDS EIS Final Table of Contents

ENVIRONMENTAL IMPACT STATEMENT
FOR DESIGNATION OF AN OCEAN DREDGED MATERIAL DISPOSAL SITE
OFFSHORE Of GUAM

Table of Contents

ACRONYMS AND ABBREVIATIONS ........ooiiiicctiriscssressssssresssssssesssssssesssssssesssssssesssssssesssssssesssssssesssssnsenssss ix
EXECUTIVE SUMMNARY ......ociiiiiiiiiiimrenissese s ssns s sssssne s sss s s sss s e s sssms s s sssams e s ssssnsesssssnsessnssnsessnsansessnsans ES-1
1.0 PURPOSE OF AND NEED FOR ACTION ...t rnsrs s s s sn s s sssss e s mn e e 11
A [0 To [ Tox o o (PP UPPUPTN 1-1

1.2 PUIPOSE FOF ACHON ....eiiiiie ittt et ettt e e e e ettt et e e e e e s s bbb b e e e e e e e e e aanbbnaeaaaeeeaanne 1-3

NG T 1= T=To N o g od 1T o [PPSR 1-3

1.3.1  BenefiCial REUSE .....coiiiiiiiiii et e e e e e e 1-3

G B B LoV = (=TT o RS (=SSR 1-5

1.4 NEPA PIOCESS ...cciiiiiiiiiii ittt 1-5

141 PUublic INVOIVEMENT ...ttt s eb e e 1-5

1.4.2 Notice of Intent (NOI) and Scoping Period..........ccceviiiiiiiiieieeeiiiiiiieeeee e sesiiraeeeeeens 1-5

1.4.3  DEIS StatUS MEELING ... ..ueiiiiiiiiiiiiiiiiie ettt e e e e e nanbeeeeaaeeas 1-8

1.4.4 Draft EIS (DEIS) / Coastal Zone Management (CZM) Consistency Review ........... 1-9

1.4.5 Final EIS (FEIS) / PropoSed RUIE .......cccoiiiiiiiiiii et 1-9

1.4.6 Final Rule / Site DeSIgNAtiON..........uuiiiiieeie e e e e e snnrrane e e e 1-9

TS Yoo o =T 1 1 1= I =t PSR 1-9

1.6 Cooperating Agencies And Agency CoNSUIAtION. .........couiiuiiiiiiiii e 1-10

1.7 Regulatory FramMeEWOIK .......cccuuiiiiie i et e e e s s st ee e e e e s s e e e e e s s st n e e e e e e e s snntnneeeeeeesannnes 1-10

2.0 ALTERNATIVES........ccoiiicteeiere s sssne e s ssssss e s ssssse s ssssss e e ssssss e s sassss e s ssssnsesssssnsessassnsessasansessasansessasanes 21
2.1 ODMDS DeSigNation PrOCESS .......cccoiiiiiiiiieiieiee st 2-1

2.2 Alternative DEVEIOPMENT ... ettt e e e e e e e e e nb e e e e e e e e e annes 2-3

2.2.1  Zone of Siting Feasibility Methods ... 2-3

2.2.2 Economic Feasibility DISTANCE ........cccuvviiiiieei i e e 2-5

2.2.3 Zone of Siting Feasibility (ZSF) CONCIUSIONS ........cciiiiiiiiiiiiiiee e 2-6

2.2.4 Identification of a Specific ODMDS Alternative Within Each ZSF Study Area......... 2-6

2.3 Alternatives Considered and Dismissed from Further Consideration ..............ccccooeeiieennnns 2-8

PG T0 R Y =T g T- T F= R =Y o o PSP PRP 2-8

2.3.2 Off-island upland placement ...........ccuuiiiiere e 2-8

2.3.3  INtEriM ODMDS ......oiii ittt e e s e e e et e e e et e e e e etbe e e e e tbe e e e erre e e e anraes 2-8

2.4 North Alternative ODMDS .......cooiiiii it e e e et e e s s sbbe e e s e bbe e e e snenes 2-8

2.4.1 Description of the North ODMDS ..........coiiiiiiiiii e 2-8

2.4.2 Fate of Dredged Material Discharged at the North ODMDS...........cccccccvveeeevicvnnnen, 2-9

2.5 Northwest Alternative ODMDS .........coiiiiiiiiiie ettt e e e e e s sab e e e e e e e e e aanes 2-9

2.5.1 Description of the Northwest ODMDS...........ooouiiiiiiiaa e 2-9

2.5.2 Fate of Dredged Material Discharged at the Northwest ODMDS ...............cccuveeee. 2-11

2.6 NO ACHON ARBINALIVE .....eeiiiie et e e e e e s et e e e e e e e e nnbbeeeaaaeeas 2-12




Guam ODMDS EIS Final Table of Contents

2.7 Compliance With USEPA CHEEIA ....cceeeiiiiiiieieie ettt a e et e e e e e s s s nnnreaeeeee s 2-12
2.7.1 General Criteria (40 CFR 228.5) . ..uuiiiiiiiieiiiie e 2-13

2.7.2 Specific Site Selection Criteria (40 CFR 228.6) ........ccovviuviiiieeeeeiiiiieeeee e e 2-14

2.8  Comparison Of ARREINALIVES ........uuuiiiiieii i e s e e e e e e e s s s nnnnreneeeaees 2-16
2.9 Preferred ARBINALIVE ........ooi e e e e et e e e e e e e e anabeeeaaae s 2-16
3.0 EXISTING ENVIRONMENT ..... ..ttt sssmr s s s s s s s s me e s mn s s smn s sensmn e nasan 3-1
3.1 PhySiCal ENVIFONIMENT ....coiiiiiiiiiiiiieee ettt ettt e e e e e e s nabb e e e e e e e e e snnbraeeeaaeeaaannes 3-1
3.1.1 Climate and Air QUAIILY .......uuviiiiee i e e e e e e 3-1

3.1.2  Physical OCeaNOGIAPNY ......ueiiiiiieiiie ittt e e e e 3-4

3.1.3 Water Column Characteristics and Chemical ANalysis.........cccccviiiuiiiiiiierniniiiinnen. 3-24

3.1.4  Water Column Chemical ANAIYSES........ccuieeiiiiiiiiiieee e sesiitieer e e e s ssenrer e e e e e sneaaeees 3-32

I IR SR = {=To [{o] g =1 N €1=To] (o]0 | V2SR RTTP PP 3-45

3.1.6  Sediment CharaCteriStiCS ........uiiiiiiiiii ittt e e e 3-54

3.1.7 Mariana Trench Marine National MonumMent..........cccccoiiiiiiiieiee e 3-68

G072 = 1o (oo [ o= U =t 01V 0= | 3-72
3.2.1  Plankton COMMUNILIES .....ccoiiiiiiiiiiiie ettt e et e e s e e s snbeeee e e 3-72

3.2.2  Invertebrate COMMUNITIES .....coiiiiiiiiiiiiiii e 3-73

3.2.3 Fish Communities and Essential Fish Habitat (EFH)..........cccccccviiiiinin i, 3-76

I |V =T L= = 1 o [P PRTTT TR 3-84

3.2.5  Maring MamIMalS........coiuiiiiiiiiie ettt et e e s sebe e e e s sabeeeeee 3-93

3.2.6 Threatened, Endangered and Special Status SPecies ........cccccvviiiiiiiiiiieeeiniiiinen. 3-98

3.2.7 Marine Protected Areas (IMPAS) ...t 3-104

3.3 SOCI0ECONOMIC ENVIFONMENT ....ciiiiiiiiiiiiiie ittt ettt ettt st e e e e e b e e e snaeee s 3-108
3.3.1 Commercial Fishing and MariCURUre.............ccuuiiiiiiiiiiii e 3-108

G0 0 |V 1111 = oYL £ - R 3-109

3.3.3  RECIEaAliONAl USE....coii ittt 3-111

3.3.4 Commercial SNIPPING ..o 3-112

3.3.5 Oil and Natural Gas DeVEIOPMENL .......ccvveeiiiiiiiiiiieie e e e 3-113

3.3.6  Archaeological, Historical, and Cultural RESOUICES ............cceeeeiiiiiiiiiieeiaeiiiiee, 3-113

3.3.7 Public Health and Welfare...........oocuviiiiiiiiii e 3-114

4.0 ENVIRONMENTAL CONSEQUENCES .........cooicoimiicerrerssssresssssresssssssesssssssesssssssesssssnsesssssnsensans 4-1
ot R = Y253 (o= U 0NV 0 o 41T o | RS 4-1
4.1.1 Climate and Air QUAIILY ......c.euviiieeie e e s r e e e e e s r e e e e e e snraaeees 4-1

4.1.2 Physical OCeanOgraphy ..........eeiiiiiiiiii e 4-2

4.1.3 Water Column Characteristics and Chemical Analysis..........cccccccvvvcvvereeeeeeiiicnnnnn, 4-6

4.1.4  ReQIONAI GEOIOQY .....ueeiiiieiiiiiiiiiee ettt e et e e e e e e e e e e e e e e e snnbeaeeaaeeeaaaanes 4-11

4.1.5 Sediment Characteristics and Chemical Constituents............cccccevvvveeeiiiieneinnnenn, 4-29

4.2  Biological ENVIFONMENT .......eiiiiiiiiiie ittt a et e e e e e e bbbt e e e e e e e e e snnrneeeas 4-31
4.2 1 SIgNIfICANCE CHEEIIA ..eeiiiieiiiiiiiieie ettt e e e e e e e e e e e snaberee e e e e e e e annes 4-31

A N | 141 o= (o Y g = 1) £ PR 4-31

4.3 SOCI0ECONOMIC ENVIFONMENT ...ttt e e e e e e e e e e snnbeee s 4-42
4.3.1 Commercial Fishing and MariCUltUre..........cccccoeiieiiviiiiee e 4-44

4.3.2  MIHEAIY USE ..ottt ettt e e e et e e e e e e e e nbbeae e e e e e e e nnes 4-44

4.3.3  RECrEatiONaAl USE ......eeiiiiiiiiiiieiit ettt e e e e e e 4-45

i



Guam ODMDS EIS Final Table of Contents

5.0

6.0
7.0

4.3.4  Commercial ShIPPING ...ccccoiiiiiiiiiiee e s s e e e e s e a e e e e e ane 4-46

4.3.5 Oil and Natural Gas Development ............ccoiiii i 4-46

4.3.6  Archaeological, Historical, and Cultural RESOUICES ...........cccvviireeeeiiiiciiiieeeee e 4-46

4.3.7 Public Health and Welfare...........ooouiiiiiiii s 4-47

4.4 CUMUIALIVE TMPACES ...ttt ettt e e e e e s bbb et e e e e e e e s nnbbbe e e e e e e e e snnrneeeas 4-48
S = 1= o> | PR 4-48

A.4.2  BiOIOGICAL ....ceiiiiiiee e e e e e e e ane 4-49

e S To Tox oY =TT 0 [o] 1 1o TR 4-49

4.5 Relationship Between Short-term and Long-term Resource USES .........ccooeuvvieeeeeeeeiiiinnenn. 4-50
4.6 Irreversible or Irretrievable Commitment of RESOUICES..........cooiiiiiiiiiiiiiiiiee e 4-51
MANAGEMENT OF THE DISPOSAL SITE ........coiiiitiriitrs s s sssss s ssssss s ssssnseseas 5-1
5.1 Management Of DISPOSAI SILES......ceiiiiiiiiiiiiiiie et e e e e 5-1
5.1.1 Ocean DiSPOSal PEIMILS........uuiiiieiiiiiiiiiiiee e e ssiiiee e e e e e e s r e e e e s s st e e e e e e e e snnenneees 5-1

5.1.2 Site Management and MONITOIING ........eeeiiiiiiiiiiiie e 5-3

5.2 Characteristics Common to Both ODMDS “Action” ARErNatives.........ccceevvvveeeviiiieenniiee e 5-4
5.2.1 Physical Characteristics 0f ODMDS USE ........cccvvriiieeeiiiiiiieieee e e ssinveeee e e e e 5-4

5.3 ODMDS MBNAGEIMENT ....uttiituttttttttitititietatetatataeetsesssseesssbebebessbsssssssessesebsbsbsbsssssssbssssssssssnsssnsnses 5-6
LR 0 A B T To [o g To TN =T 0 11 ¢S 5-6

5.3.2 ODMDS Management: Enforcement of Dredging Permit Conditions....................... 5-7

5.3.3 ODMDS Management: LONG-TEIM .......cciviiiiiiiiiiiiiieeeeeeeteteee ettt e e e e e e e e e a e e e 5-7

LIST OF PREPARERS .........coiiiiciirisciresssssressssns e ssssns e s sssns e ssssssnesssssssesssssssenssssssessssssenassnnennasan 6-1
REFERENGCES. ...ttt s s s s e n e e s e e a s n e e e mn e e e e mn e e easnn e e na s nnnnnasan 71

APPENDICES

APPENDIX A: PuUBLIC INVOLVEMENT

o NoOTICE OF INTENT TO PREPARE EIS AND PuBLIC NOTICE OF SCOPING MEETING
NOI ScoPING MEETING TRANSCRIPT

AGENCY CORRESPONDENCE

DEIS DISTRIBUTION LIST

NOTICE OF AVAILABILITY OF EIS AND PuBLIC NOTICE OF SCOPING MEETING
NOA SCOPING MEETING TRANSCRIPT

AGENCY CORRESPONDENCE AND PUBLIC OFFICIALS

PuBLIC COMMENTS AND USEPA RESPONSES

e EIS DISTRIBUTION LIST

APPENDIX B: COASTAL ZONE MANAGEMENT

APPENDIX C: SITE MANAGEMENT AND MONITORING PLAN

iii



Guam ODMDS EIS Final Table of Contents

List of Figures

Page

LT[0 = =S I o Tox L1 o] o T 1Y/ = TSRS ES-2
Figure ES-2. ODMDS Alternatives — Showing Deposition on the Seafloor Following 1,000,000 cy of

D1 o0 17- | AT TP PURTTR ES-4
FIgUIe 1-1. LOCAUION IMAP .. .eiiiiiiiiiee ittt ettt ettt e et e e sttt e e ekt e e ekt e e e e e abbe e e e e nbeeeeennns 1-2
Figure 1-2. Dredged Material Management OPLIONS .......cc.uuvviiieeei i e e e s er e e e e e e srrere e e e e e e e nnneees 1-4
Figure 1-3. Opportunities for PUBIIC COMMENL..........ccooiiiiiiiiiice e e e 1-6
Figure 2-1. Schematic Representation Zone of Siting Feasibility Process.........cccccoviiiiiiiiiiniiiiee, 2-4
Figure 2-2. Dredging EQUIPMENT ...ttt ettt et s a b e e e ab e e b e e e e aneas 2-5
Figure 2-3. ZSF — Composite Of CONSIIAINTS .......cuiiiiiiiiiiiiieii e e e s s s e e e e e s e e e e e e e enrneeees 2-7
Figure 2-4. ODMDS Alternatives — Showing Deposition on the Seafloor Following 1,000,000 cy of

D1 010 1= | PSPPSR 2-10
Figure 3-1. USEPA Designated Non-attainment Areas for Sulfur Dioxide Around the Piti and Tanguisson

01T g o F= o) RSP 3-3
Figure 3-2. Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 33 ft

LGOI o ) = o 1 TP TP PUPTRRRN: 3-6
Figure 3-3. Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 1,300 ft

00N o) T =T o) 1 o I PSR PRR 3-7
Figure 3-4. Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 4,900 ft

QST 0 L0 1) B =T o] 1 [ TP PP PP PTPPPO 3-8
Figure 3-5. Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 8,200 ft

(2,500 M) DEPLN ...ttt e e b e e s bbb e e nnes 3-9
Figure 3-6. Locations of Deep Sea Current Meter MOOKNGS. ......covviceiiiiiieeee e e e e s esseere e e e e anes 3-11
Figure 3-7. Vector Plots of Average Daily Current Direction in 303 m, 1005 m, 1,738 m, and 2,285 m

(D=7 o] 1 TSI L 1 Y SRR 3-12
Figure 3-8. Vector Plots of Average Daily Current Direction in 25 m, 50 m, 100 m, and 150 m

(DT 011 4RSI L O TP PT T PPPTRTT 3-15
Figure 3-9. Vector Plots of Average Daily Current Direction in 306 m, 988 m, 1716 m, and 2128 m

DEPLNS AL CIM2 ...ttt ettt oo oottt et e e oo e o a e bt et e e e e e e e e e e aabbe et e e e e e e e e e nnbeeaaaeeeaaaane 3-16
Figure 3-10. Rose Diagram Plots of Daily Average Current Direction and Speed Over 1 Year Period,

Comparing Modeled Navy Currents and in situ Currents at CMIL ........ccooooviiiiiiiiiiiieee e, 3-21
Figure 3-11. Rose Diagram Plots of Daily Average Current Direction and Speed Over 1 Year Period,

Comparing Modeled Navy Currents and in situ Currents at CM2 .........c.coocoveeiiiiiie e 3-26
Figure 3-12. Final Sampling Locations for CTD Casts and Water SamplesS........cccccovviieeeiiiieeesiineeennns 3-27
Figure 3-13. Comparison of Temperature Profiles between Representative Stations in the North Study

Area, Northwest Study Area and Proposed Reference Site.......ccccceevviiiiiiiiiie e 3-33
Figure 3-14. Comparison of Salinity Profiles between Representative Stations in the North Study Area,

Northwest Study Area and Proposed ReferenCe Site...........ooi i 3-34
Figure 3-15. Comparison of Turbidity Profiles between Representative Stations in the North Study Area,

Northwest Study Area and Proposed ReferenCe Site.........uuieiiiiiiiiiiiiie e 3-35
Figure 3-16. Comparison of Dissolved Oxygen Profiles between Representative Stations in the North

Study Area, Northwest Study Area and Proposed Reference Site.........ccocveeeiiiieiiiiiiiee e 3-36
Figure 3-17. Nutrient Concentrations with Depth in the North Study Area, Northwest Study Area, and

[ 0] 0T 1= To I R L= (= =] (o =T | PR 3-37
Figure 3-18. Total Organic Carbon (TOC) Concentrations with Depth in the North Study Area,

Northwest Study Area, and Proposed RefErencCe Site .........coiiiiceiiiiiiie e e 3-38
Figure 3-19. Dissolved Metals Concentrations with Depth in the North Study Area, Northwest Study

Area and Proposed REfErENCE SIte ......iuuiiiiiiiiiie ittt e e s nnaaee s 3-41




Guam ODMDS EIS Final Table of Contents

Figure 3-20. Mean and Standard Deviation of Selected Conventional Chemistry Constituents of Water
Samples Collected Offshore of Guam, Showing Comparison of Study Areas (N and NW) to Each

Other and Proposed ReferenCe (I4R) .......ccuuiiiiiiiiie sttt e e e a e e erae e e e 3-46
Figure 3-21. Mean and Standard Deviation of Selected Metals Showing Comparison of Study Areas (N

and NW) to Each Other, Proposed Reference (I+R) and CMC and CCC Values...........cccccvveeenn.n. 3-47
Figure 3-22. Marine Geology Offshore of Guam and Surrounding VIiCinity ........ccccceeveeiiiiiiiiieecee e 3-48
Figure 3-23. Regional BatNYMETry ..........cooii ittt e e e e e e e et ee e e e e e nnnes 3-50
Figure 3-24. North Study Area BathYMeLry ........ocueiiiiiiiiiiiie e 3-51
Figure 3-25. Northwest Study Area BathymMEtry .......coooiiiiiieeec e e e e 3-52
Figure 3-26. Plan and Profile Views of Upper Water Column Sediment Dispersion in the North and

Northwest Study Areas During La Nifia CONAItiONS ..........coeieeiiiiiiiiiiiiie e e 3-53
Figure 3-27. Grain Size Distribution by Size Class (Gravel, Sand, Silt, Clay) of Seafloor Sediment

Samples Collected in the Guam ODMDS Study Region, April 2008.............ccccvvieeeeeeeeeiiiiiineeeeenn, 3-55
Figure 3-28. Mean and Standard Deviation of Selected Conventional Chemistry Constituents Showing

Comparison of Study Areas to Each Other and Proposed Reference ...........ccccccveeeiiiiiiiiieeneeennn, 3-57
Figure 3-29. Mean and Standard Deviation of Selected Metals Showing Comparison of Study Areas

to Each Other, Proposed Reference and ER-L and ER-M ... 3-59
Figure 3-30. Mariana Trench Marine National MONUMENT ...........c.oeiiiiiiiiiiiiiee e 3-69
Figure 3-31. Mariana Trench Marine National Monument Trench and Islands Units...........ccccccceeeinns 3-70
Figure 3-32. Mariana Trench Marine National Monument Volcanic Unit...........ccccoeereeeiiiiiiiiieeece e 3-71
Figure 3-33. Maring ProteCtEA ATBAS ... ...cei it iuiiiiiiee ettt ettt e e e e e e e ettt e e e e e e e e s anbeeeeaeeeeaannnes 3-105
Figure 3-34. Guam Prohibited Longline FiSNING AF€a.........cuviiiiiiiiiiiiiiie et 3-109
Figure 3-35. Military Training Areas in the Vicinity of ODMDS Alternative Study Areas...................... 3-110
Figure 4-1. Prospective View of Upper Water Column Sediment Dispersion in the North Study Area

(D8] oo =W N[ T= R @] o To 110 ] F- OSSR 4-8
Figure 4-2. Prospective View of Upper Water Column Sediment Dispersion in the Northwest Study

Area During La Nifia CONAITIONS ......cooiiieiiiiiieiee ettt e e e e e e st e e e e e e e e e saneeeeeeas 4-9

Figure 4-3. Isopachs Showing Deposit Thicknesses in the Northwest Study Area for the Disposal of
1,000,000 cy of Predominantly Fine-Grained Material Using In Situ Current Measurements from
Y= Vi o] o I O 1Y PRI 4-14

Figure 4-4. Isopachs Showing Deposit Thicknesses in the North Study Area for the Disposal of
1,000,000 cy of Predominantly Fine-Grained Material Using In Situ Current Measurements from
Y= Vi o] o I O 1Y PRI 4-15

Figure 4-5. Isopachs Showing Deposit Thicknesses in the Northwest Study Area for the Disposal of
1,000,000 cy of Predominantly Coarse-Grained Material Using In Situ Current Measurements
Lol 00 IRS] =11 o] o I O 1Y i PP RT PP 4-16

Figure 4-6. Isopachs Showing Deposit Thicknesses in the North Study Area for the Disposal of 1,000,000
cy of Predominantly Coarse-Grained Material Using In Situ Current Measurements from
Y = o] 1 SRR 4-17

Figure 4-7. Isopachs Showing Deposit Thicknesses in the Northwest Study Area for the Disposal of
1,000,000 cy of Predominantly Fine-Grained Material Using In Situ Current Measurements from
Y = o] 1RSSR 4-18

Figure 4-8. Isopachs Showing Deposit Thicknesses in the North Study Area for the Disposal of 1,000,000
cy of Predominantly Fine-Grained Material Using In Situ Current Measurements from
I = o] 1 SRS 4-19

Figure 4-9. Isopachs Showing Deposit Thicknesses in the Northwest Study Area for the Disposal of
1,000,000 cy of Predominantly Coarse-Grained Material Using In Situ Current Measurements
FrOM SEALION CM2Z ...ttt e s h bt e e e s ettt e e s b bt e e sbbe e e e sbbeeeesteeeesnnneeeeas 4-20
Figure 4-10. Isopachs Showing Deposit Thicknesses in the North Study Area for the Disposal of
1,000,000 cy of Predominantly Coarse-Grained Material Using In Situ Current Measurements
FrOM SEALION CM2Z ...ttt s sttt e e s et e e e e st b et e e abbe e e e sbbeeeesbeeeesnneeeeas 4-21




Guam ODMDS EIS Final Table of Contents

Figure 4-11. Extent of 1 mcy (764,556 m3) of Predominantly Coarse-Grained Material After 4 Hours

Assuming Normal Surface Current Direction at 4x Speed (La Nifia Conditions) ................cccuuveeee. 4-25
Figure 4-12. Extent of 1 mcy (764,556 m®) of Predominantly Coarse-Grained Material After 4 Hours
Assuming Reversed Surface Current Direction at 4x Speed (El Nifio Conditions) ..............ccc........ 4-26
Figure 4-13. Extent of 1 mcy (764,556 m®) of Predominantly Fine-Grained Material After 4 Hours
Assuming Normal Surface Current Direction at 4x Speed (La Nifia Conditions) ...........ccccceeevneeen.. 4-27
Figure 4-14. Extent of 1 mcy (764,556 m3) of Predominantly Fine-Grained Material After 4 Hours
Assuming Reversed Surface Current Direction at 4x Speed (El Nifio Conditions) ............ccccecueeee.. 4-28
Figure 4-15. Overview Map of Potential Dewatering Facilities and Beneficial Use Alternatives, Apra
Harbor Naval Complex, GUaM .........ccoooiiiiiiiii 4-43
Figure 5-1. Short-term Fate of Dredged Material DiSPOSal...........ccooiiiiiiiiiiiiii e 5-5

List of Tables

Page
Table ES-1. Compliance with General Criteria (40 CFR 228.5) .......ooviiiiiiieeee e ES-9
Table ES-2. ODMDS Alternatives and USEPA Specific Site Selection Criteria...........ccccccooiiiiee. ES-10
Table ES-3. ODMDS Alternatives, Summary of IMpacts............coooiiiiiiiiiii e ES-12
Table 1-1. Summary of Excess Dredged Material ..............coooioiiiiiiiie i 1-5
Table 2-1. Five General and Eleven Specific ODMDS Selection Criteria ............ccccccvvveeeeeeeiiicciiiieeeee. 2-2
Table 2-2. Compliance with General Criteria (40 CFR 228.5) .....cooiiiiiiiii e 2-13
Table 2-3. ODMDS Alternatives and USEPA Specific Site Selection Criteria..........ccccccovveiiiiiiiiiccnn. 2-14
Table 2-4. ODMDS Alternatives, Summary of IMPacts ..........cccoiiiiiiii e 2-16
Table 3-1. Summary of Meteorological Conditions for GUaM .............ccoiiiiiiiiiiiiie e 3-2
Table 3-2. Relative Frequencies for Modeled Current Direction at Navy Site 1.......cccccoeviivieiiceneeenee 3-19
Table 3-3. Relative Frequencies for In Situ Current Direction at CM1 ... 3-19
Table 3-4. Modeled Current Speeds at Navy Site 1 ... 3-20
Table 3-5. Measured Current Speeds at CIM1 ..........uiiiiiiiii e 3-20
Table 3-6. Relative Frequencies for Modeled Current Direction at Navy Site 2........cccccoevcveeeicieneenee 3-23
Table 3-7. Relative Frequencies for In Situ Current Direction at CM2 ..., 3-23
Table 3-8. Modeled Current Speeds at Navy Site€ 2 ........c..oiiiiiiiiiii e 3-25
Table 3-9. Measured Current Speeds at CIM2............oeiiiiiiiiiiie e a e 3-25
Table 3-10. Upper and Lower Trace Metal Concentration Values at the North Study Area................... 3-40
Table 3-11. Upper and Lower Trace Metal Concentration Values at the Northwest Study Area............ 3-42

Table 3-12. Upper and Lower Trace Metal Concentration Values at the Proposed Reference Site.....3-43
Table 3-13. Simultaneously Extracted Metals/Acid Volatile Sulfides Results and Y SEM:AVS for Seafloor

Sediment Samples Collected in the Guam ODMDS Study Region, April 2008 .............ccccvvveeeeee.n. 3-62
Table 3-14. Calculated Sum Total Dioxins (CDD) and Furans (CDF) for Sediment Samples Collected

(037 T =T o] U - o SRS 3-66
Table 3-15. Macroinfauna Community Composition in the North Study Area............ccccoiiiiiiiiiinen. 3-74
Table 3-16. Macroinfauna Community Composition in the Northwest Study Area............cccceeienenne 3-75
Table 3-17. Macroinfauna Community Composition at the Inshore and Proposed Reference Sites ....3-75
Table 3-18. Birds Associated with Marine Habitats on Guam ............cccoooiiiiiii e 3-85
Table 3-19. List of Threatened, Endangered and Special Status Marine Mammal Species................. 3-101
Table 3-20. Vessel Calls by Type to Apra Harbor for FY2000 to FY2007 .......cooveiiiiiiiiieeee e 3-113
Table 3-21. Containers Handled at Apra Harbor FY2000 to FY2007 ........ccvviieiieeeeeeeeeeee e 3-113
Table 4-1. Emission Estimates for Guam ODMDS Alternate Sites .........cccccceviiiiiiiniie e, 4-3
Table 4-2. Ambient Air Quality Impacts at Maximum Impact Location ............cccccevviieeiiiiieeeiiiee e, 4-4

Vi



Guam ODMDS EIS Final Table of Contents

Table 4-3. Ambient Air Quality Impacts at Downwind Distance Below Guam Ambient Air Quality

I3 = T [0 F= T o R PP 4-4
Table 4-4. Modeled Thickness and Area of Deposits for Disposal of 1,000,000 cy of Fine or Coarse-
Grained Dredged MAtErIaAl............ooiuiieiiiiee e s e e e e e s e e e e e s s st e e e e e e s e annrnareeeeeeaannne 4-22

Table 4-5. Modeled Coarse- and Fine-Grained Material Accumulations Greater Than 0.4 in (1 cm), 3.9 in
(20 cm), and 7.9 in (20 cm) Under Stronger Than Normal Tradewinds (La Nifia) and Stronger Than
Normal Reversed Tradewinds (EI NIfIO) .......uuveiiiiiiiiiiiieie e e e e e e e e e 4-24

vii



Guam ODMDS EIS Final Table of Contents

[This page intentionally left blank]

viii



Guam ODMDS EIS

Final

Acronyms and Abbreviations

°C

°F
Hg/L
Ag
AVS
BSP
CAA
CCC
CEQ
CFR
CcO
CNMI
cm
CMC
CTD
CWA
cy
CzZM
CZMA
DAWR
DDT
DEIS
DoD
DON
E
EDL
EEZ
EFH
EIS
EPA
EO
ERA
ESA
FAD
FeS
FMP
FR

ft

FY

G
GEPA
GFCA
GIs
GOVGUAM
GPS
Guam
GVB
GWA
In
IUCN
IWC

ACRONYMS AND ABBREVIATIONS

Celcius

Farenheit

micrograms per liter

Silver

acid volatile sulfide

Bureau of Statistics and Plans

Clean Air Act

Criterion Continuous Concentration
Council on Environmental Quality
Code of Federal Regulations

Carbon Monoxide

Commonwealth of the Northern Mariana Islands
centimeter

Criterion Maximum Concentration
conductivity/temperature/depth

Clean Water Act

cubic yards

Coastal Zone Management

Coastal Zone Management Act
Division of Aquatic and Wildlife Services
Dichlorodiphenyltrichloroethane

Draft Environmental Impact Statement
U.S. Department of Defense
Department of the Navy

East

Estimated Detection Limit

Exclusive Economic Zone

Essential Fish Habitat

Environmental Impact Statement
Environmental Protection Agency
Executive Order

Ecological Reserve Area

Endangered Species Act

Fish Aggregation Device

Iron Sulfide

Fishery Management Plan

Federal Register

feet

Fiscal Year

gram

Guam Environmental Protection Agency
Guam Fisherman’s Cooperative Association
Geographic Information Systems
Government of Guam

Global Positioning System

Territory of Guam

Guam Visitors Bureau

Guam Waterworks Authority

inch

International Union for the Conservation of Nature
International Whaling Commission
kilogram

kilometers

square kilometers

kilometers per hour

knots

limiting permissible concentration
meters

miles

square miles

ix



Guam ODMDS EIS Final Acronyms and Abbreviations

m? square meters

m?® cubic meters

MBTA Migratory Bird Treaty Act

mcy million cubic yards

MDL method detection limit

mg milligrams

mg/L milligrams per liter

MISTCS Mariana Islands Sea Turtle and Cetacean Survey
MLLW Mean Lower Low Water

MMPA Marine Mammal Protection Act

MODAS Modular Ocean Data Assimilation System
MPA Marine Protected Area

mph miles per hour

MPRSA Marine Protection Research and Sanctuaries Act
MSFCMA Magnuson-Stevens Fisheries Conservation and Management Act
N North

NAAQS National Ambient Air Quality Standards
NAVFACPAC Naval Facilities Engineering Command Pacific
NAVO Naval Oceanographic Office

NCOM Naval Coastal Ocean Model

NEPA National Environmental Policy Act

NHPA National Historic Preservation Act

NLOM Navy Layered Ocean Model

nm nautical miles

NMFS National Marine Fisheries Service

NOx Nitrogen Dioxide

NOA Notice of Availability

NOAA National Oceanic and Atmospheric Administration
NOI Notice of Intent

NPDW North Pacific Deep Water

NPEC North Pacific Equatorial Current

NRHP National Register of Historic Places

NTU Nephelometric Turbidity Units

NWS National Weather Service

ODMDS Ocean Dredged Material Disposal Site
PAG Port Authority of Guam

PAH polycyclic aromatic hydrocarbons

PCB polychlorinated biphenyls

pa/g picrograms per gram

ROI region of influence

SAP sampling and analysis Plan

SEM Simultaneously Extracted Metals

SHPO State Historic Preservation Officer

SMMP Site Management and Monitoring Plan
So? Sulfur Dioxide

SST sea surface temperature

TBT tributyltin

TIAS Treaties and Other International Act Series
TKN Total Kjeldahl Nitrogen

TOC total organic carbon

TON Total Organic Nitrogen

u.S. United States of America

USACE U.S. Army Corps of Engineers

uscC United States Code

USCG U.S. Coast Guard

USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service

WAPA War in the Pacific National Historic Park
WPRFMC Western Pacific Regional Fishery Management Council
WQC Water Quality Criteria

ZSF Zone of Siting Feasibility




Guam ODMDS EIS Final Executive Summary

EXECUTIVE SUMMARY

Introduction

The United States Environmental Protection Agency (USEPA), Region 9 proposes to designate
an ocean dredged material disposal site (ODMDS) west of the Territory of Guam (Guam). The
Guam location map is shown on Figure ES-1. It is USEPA's policy to publish and process a
National Environmental Policy Act (NEPA) Environmental Impact Statement (EIS) for all
ODMDS designations (39 Federal Register [FR] 37119, October 21, 1974), even if the action
would not result in any potentially significant adverse impacts. This NEPA EIS discloses
potential environmental impacts associated with disposal of dredged material at the alternative
ODMDS locations.

By law, starting in 1997, ocean disposal may only occur at sites that have gone through a formal
designation process to ensure that significant adverse impacts to the marine environment and
human uses of the ocean would not occur. This EIS is part of the formal process to identify and
designate an environmentally acceptable ODMDS for Guam.

Formal designation of an ODMDS in the FR does not constitute approval of dredged material for
ocean disposal. Designation of an ODMDS provides an additional dredged material
management option for consideration in the review of each proposed dredging project. Ocean
disposal is only allowed when USEPA and United States Army Corps of Engineers (USACE)
determine, on a case-by-case basis, that the dredged material: 1) is environmentally suitable
according to testing criteria (40 Code of Federal Regulations [CFR] Parts 225 and 227), as
determined from physical, chemical, and bioassay/bioaccumulation testing that is briefly
described in Section 2.7 (USEPA and USACE 1991), 2) does not have a viable beneficial reuse,
and 3) there are no practical land placement options available. This EIS only addresses
management options for dredged material suitable for ocean disposal.

This document was prepared in accordance with the NEPA of 1969 (42 United States Code
[USC] 84321 et seq.), as implemented by the Council on Environmental Quality (CEQ)
regulations (40 CFR Parts 1500-1508); and USEPA Procedures for Implementing the
Requirements of the Council on Environmental Quality on the NEPA (40 CFR Part 6), as
amended October 19, 2007 (FR Vol. 72, No. 181, pp 53652-53672).

Purpose and Need

The purpose of the proposed action is to provide an additional option for the management of
suitable material dredged from Guam and surrounding waters. Dredged material is defined as
“suitable” when it meets the standard criteria (40 CFR Parts 225 and 227), as determined by
physical, chemical, and bioassay/bioaccumulation testing (USEPA and USACE 1991). After an
ODMDS is designated, other management options for suitable material, including beneficial use,
will continue to be preferred over ocean disposal when such options are practicable and would
not have unacceptable adverse effects.

An “interim” ODMDS was designated 3 nautical miles (hm) offshore of Apra Harbor (Figure ES-
1) in 1977, but was never used. The designation was never finalized, and the interim site
expired (along with all other “interim” disposal sites in the United States (U.S.) and Pacific
Territories) on January 1, 1997. Since then, there has been an increased need for dredging in
Guam, and the lack of a designated ODMDS has complicated dredged material management.
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The anticipated volume of dredged material generated around Guam over the next 30 years
would exceed the capacity of known or existing stockpile or beneficial use options. The need
for additional dredged material disposal options is exacerbated by the planned increase in
military presence on Guam, which requires Navy and Port Authority of Guam (PAG) harbor and
navigation improvements. Assuming all existing upland dewatering facilities are used and all
known beneficial use options are fully implemented, there would still be a substantial excess of
dredged material to be managed.

ODMDS Alternatives

Ocean disposal is regulated under Title | of the Marine Protection Research and Sanctuaries
Act (MPRSA) (33 USC 1401 et seq). USEPA has the responsibility for designating an
acceptable location for the ODMDS (MPRSA Section 102).

In summary, the steps required to designate an ODMDS are:
1. Demonstrate a need for an ODMDS.

2. Conduct a constraints analysis (Zone of Siting Feasibility [ZSF] study), based on existing
information to identify areas with the least conflicting uses and the least potential for any
environmental impacts.

3. Evaluate the identified study areas in detail, to determine the most suitable location
within each study area for a candidate ODMDS.

4. Evaluate the specific candidate site in each study area using the USEPA general and
specific criteria (40 CFR Part 228) (see Table 2-1) and document the findings in the EIS.

5. Identify the preferred alternative (e.g., the site that best meets the criteria) and proceed
with rulemaking published in the FR to formally designate the ODMDS.

Alternatives were eliminated from detailed impact analysis in this EIS if they did not meet
specified USEPA siting criteria. The ZSF study for a Guam ODMDS, prepared by Weston and
Belt Collins in September 2006, was a rigorous assessment used to identify any and all
reasonable alternatives for potential ODMDS siting and the information is summarized in this
EIS section. Based on the ZSF study, two study areas in the Philippine Sea met the siting
criteria. Based on their location relative to Apra Harbor, these study areas are described as the
North and Northwest Study Areas. Within these two study areas, field analysis was conducted
to identify the most suitable ODMDS within each of the two study areas.

This process resulted in the two ODMDS alternatives carried forward through the EIS analysis.
These two alternatives are referred to as the Northwest Alternative ODMDS and the North
Alternative ODMDS (Figure ES-2). These alternative ODMDSs, along with the No Action
Alternative, are discussed in detail in Sections 2.4, 2.5 and 2.6.

No significant adverse impacts were identified under either ODMDS alternative and no
mitigation is proposed beyond the standard conditions and operating procedures presented in
the site management and monitoring plan (Appendix C), including avoidance of dredging and
disposal during coral spawning periods.
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Affected Environment

The following sections summarize the physical, biological, and socioeconomic environments of
the preferred and other alternatives.

Physical Environment

Guam has warm and humid weather, typical of a tropical marine climate. The average daily
temperature range is between 76 and 88°Farenheit (°F) (24 and 31°Celcius [°C]). Tradewinds
are fairly consistent throughout the year with an average wind speed of 10 miles per hour (mph)
(16 kilometers per hour [kph]) from the east. Guam has two primary seasons: wet and dry. The
dry season occurs from January to April with a monthly average of 3.25 inches (in) (8.3
centimeters [cm]) of rain. July through October comprise the wet season with rainfall averaging
approximately 12 in/month (0.3 meters [m]/month). Typhoons can occur at any time on Guam;
however, they typically occur during the wet months.

Guam has “attained” the USEPA’s air quality standards with the exception of two areas
classified as nonattainment for sulfur dioxide (SO,) as of September 1999. These areas are
within a 2.2 mile (mi) (3.5 km) radius of the Piti Power Plant and the Tanguisson Power Plant
(Figure 3-1, Chapter 3). None of nonattainment areas around Piti Power Plant or Tanguisson
Power Plant encompass either of the proposed study areas.

Surface currents in the vicinity of Guam are dominated by the North Pacific Equatorial Current
(NPEC), though coastal eddies may develop in the lee (westward side) of the island as a result
of the NPEC flowing past Guam. The NPEC flows westward at an average speed of 0.33 to
0.66 feet (ft/s) (0.1 to 0.2 m/s, 0.2 to 0.4 kt) and reaching a maximum speed of approximately
0.98 ft/s (0.3 m/s, 0.6 kt) in response to tradewinds typically occurring between 10° North and
15° North. Deep water currents in this region are dominated by the North Pacific Deep Water
(NPDW) and the Lower Circumpolar Water (LCPW). The NPDW flows westward from the
northeastern Pacific Ocean and the LCPW, branches into two limbs, a northward flow into the
Pacific Basin and a westward flow towards the West Marianas Basin. Regional current
characterization varied between modeled and in situ measurements, with field-collected data
showing more variability in direction. Therefore, dredged material will likely deposit on an even
smaller area of the seafloor than predicted by the model.

The conventional and chemical characteristics of water collected from stations located in the
North and Northwest Study Areas were similar. Overall, nutrients tended to increase in
concentration with increasing water depth, whereas Total Organic Carbons (TOCs) tended to
decrease in concentration with increasing water depth. Metals concentrations were relatively
low compared to Criterion Continuous Concentration and Criterion Maximum Concentration
values and were within the same order of magnitude of other deep ocean reference site water
samples. Very few polycyclic aromatic hydrocarbons (PAH) or chlorinated pesticides were
detected in any of the water samples.

The island of Guam is volcanic and not part of a continental land mass, and therefore does not
have a continental shelf. In the absence of a shelf break, continental shelf can be defined as
submerged land between shoreline and a depth of 656 ft (200 m). On Guam, this typically
occurs within 1 nm (1.9 km) of shore. The slope tends to increase rapidly offshore of Guam and
depths can reach 6,000 ft (1.829 km) within 3 nm (5.6 km) (Weston Solutions and Belt Collins
2006). The study areas that contain both ODMDS alternative sites are well beyond the
continental shelf, with the closest center point being 11.1 nm (20.6 km) from the shoreline. In
general, the physical, conventional, chemical and radiological characteristics of sediments
collected from stations located in the North and Northwest Study Areas are similar with the
exception of grain size and few trace metals.
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Biological Environment

The invertebrate community was typical of the deep offshore environment in the in the vicinity of
either alternative disposal site. Overall, polychaetes dominated the benthic populations, while
crustaceans and molluscs were in low abundance. Echinoderms were absent at all of the
collection stations. Meiofaunal organisms were absent throughout all of the study areas with the
exception of the North study site where one nematode was found.

Deep-sea demersal species were typical of the deep offshore environment in the vicinity of
either alternative disposal site. Sampling was done by three methods: Beam Trawling; Fish
Traps; and Photo Surveys. In the North Study Area, one tripod fish (Bathypterois longipes), one
Stomiiforme Stomiiforme (a mid-water column organism), two giant hagfish (Eptatretus
carlhubbsi), three individual Ophidiform (cuskeel) specimens, one Anguilliform (likely from the
family Halosauridae: Aldovandria sp., deep sea spiny eel), and possibly a small shark or an
Ophidiiform were identified in samples.

In the Northwest Study Area one demersal cuskeel (Bassogigas gillii), three water column
bristlemouths (Cyclothone pallida), one small Ophidiiform, two hagfish, and five Ophidiiforms
were identified in samples.

Commercial and Recreational Fishery Species were typical of the environment in the vicinity of
either alternative disposal site, including numerous representatives of the pelagic, bottomfish,
coral reef, and marine invertebrate fisheries. The most common species in the Guam pelagic
fishery are mahimahi (Coryphaena hippurus), ono (Acanthocybium solandri), skipjack tuna
(Katsuwonus pelamis), yellowfin tuna (Thunnus albacares), and Pacific blue marlin (Makaira
mazara). The deep water bortomfish species that are targeted include groupers and snappers
of the genera Pristipomoides, Etelis, Aphareus, Epinephelus, and Cephalopholis. Essential Fish
Habitat (EFH) for bottomfish includes the entire water column extending from the shore to
depths of 1,310 ft (400 m). Due to habitat preferences, there is some overlap between the coral
reef fish and bottomfish fisheries species. Common reef fish species that comprise the fishery
in Guam include parrotfishes (Family Scaridae), surgeonfish (Family Acanthuridae), wrasses
(Family Labridae), and groupers (Family Serranidae). The marine invertebrates that comprise
the fishery in Guam include crustaceans, cephalopods, echinoderms, and shelled molluscs.
The major focus of the marine invertebrate fishery around Guam is crustaceans (lobsters and
crabs), including the green spiny lobster (Panulirus penicillatus) and slipper lobster (Family
Scyllaridae). At this time there is not a substantial crustacean fishery in waters surrounding
Guam, so EFH has not been designated for this region (WPRFMC 1995 (Amendment 9).

Marine birds on Guam fall into three main groups: shorebirds (such as plovers, sandpipers),
water birds (such as ducks, cormorants, and loons) and seabirds (such as albatross, petrels,
puffins, penguins, frigate birds and boobies). Seabirds are those species that obtain most of
their food from the ocean and are found over water for more than half of the year. All marine
birds that occur in the vicinity of either alternative disposal site are protected under the Migratory
Bird Treaty Act and Executive Order 13186.

The Marine Mammal Protection Act of 1972 protects all marine mammals from harvesting within
the borders of the U.S., regardless of status. Therefore, all marine mammals encountered in
the offshore region of Guam must be given due consideration. Previous reports were used as a
reference for marine mammals that may be in the proposed ODMDS vicinity, and suggested
that the sperm whale was the species that had the highest frequency of sightings, followed by
the Bryde’s and sei whales. Dolphins and green sea turtles are also commonly sighted in the
region. There are 20 species of marine mammals listed as having regular occurrence in the
vicinity of either alternative disposal site.
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There are numerous Marine Protected Areas (MPAS) in the vicinity of Guam, which are shown
on Figure 3-29 (Chapter 3).

Socioeconomic Environment

Commercial fishing contributes less than $1 million annually on average to the total economy of
Guam, which was $3.4 billion in 2002. The military and tourism sectors are the major economic
generators. Nonetheless, fishing is an important social and cultural activity for the people of
Guam. Most small-scale commercial fishing on the western side of Guam takes place in
shallower waters, near reefs and near Fish Aggregation Devices (FADSs), all located within 6 nm
(11.1 km) of the shore. The 200 nm Exclusive Economic Zone around Guam prohibits
commercial fishing by foreign boats and ships. In addition, there is a prohibition on longline
fishing in the waters 50 nm around Guam; this area is shown in Figure 3-30 (Chapter 3). No
registered mariculture operations were identified offshore of Guam.

There are in-water military training areas established around Guam and ship traffic shares the
shipping lanes with all other ocean going traffic. The majority of in-water training sites are
located within or south of Apra Harbor, more than 9 nm distance from the ODMDS alternatives.

Tourism has become a $1.3 billion industry and is Guam'’s largest source of income after U.S.
military spending. Guam tourism generates 60% of gross revenues and provides 20,000 jobs,
approximately 35% of the island’s employment. Japan and Korea comprise 90% of Guam’s
visitors.

Recreational fishing has been growing in Guam over the years. Fishermen focusing on areas of
bottom relief not only catch reef-associated fishes but also coastal pelagic species that may be
attracted to the habitat. Galvez Bank, located off the southeastern shore outside the military
restricted area, is fished the most often due to accessibility and distance. White Tuna Bank and
Santa Rosa Bank off the southern coast, and Rota Bank north of Guam are remote and only
fished during good weather conditions. Although the banks make good fishing grounds due to
the shallower depths, fishing is not limited to these areas. The entire western seaboard of
Guam is recognized as having fishing potential and is used periodically where permissible by
weather conditions.

Five surface ship safety lanes (shipping lanes) are used by commercial ship traffic approaching
Guam and Apra Harbor (see Figure 2-3, Chapter 2). All ship traffic is restricted to these lanes.
All ship traffic is subject to strict navigation regulations designed to ensure safe vessel
separations and operating conditions. Moreover, the ODMDS Alternative study areas were
located to avoid the shipping lanes and have been placed between those that approach from
the north and west.

Although no underwater archaeological surveys have specifically been conducted for this study
region, underwater archaeological sites are unlikely to be located within the project area given
its distance from land and reefs and the depth of the ocean bottom. No oil or other mineral
extraction platforms were identified offshore of Guam.

Environmental Consequences

Potential environmental consequences associated with the ocean disposal of dredged material
corresponding to the alternatives evaluated in this EIS are summarized in Table 2-4.

Physical Environment

The potential impacts of dredging operations on air quality in the North and Northwest ODMDS
Alternative Areas are expected to be transient during barge transport and localized in the
disposal site during the disposal action. Under the No Action Alternative the ODMDS would not
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be designated, and managing material in an upland setting would likely result in air quality
impacts associated with the use of heavy equipment for rehandling and placement of the
dredged material.

The disposal of dredged material at an ODMDS is not expected to have any measurable effect
on the regional or site-specific physical oceanographic or geologic conditions. Additionally,
there would be no affect of the No Action Alternative on physical oceanographic or geologic
conditions.

Overall, potential impacts on water quality from suitable dredged material permitted for ocean
disposal at the North and Northwest Study Areas are expected to be transient and localized
(e.g., contained within the overall boundary of the disposal site) within four hours of the initial
disposal activity, and no significant water quality impacts are expected outside of site
boundaries. Therefore, there will be no overall unacceptable adverse impacts to water quality
with ocean disposal. There would be no adverse impacts on the water column under the No
Action Alternative (no ocean disposal site designated).

As only sediments determined to be suitable (non-toxic) for ocean disposal in accordance with
USEPA and USACE protocols will be permitted for ocean disposal, there would be no
unacceptable adverse impacts to the seabed outside the ODMDS disposal site boundary.
There would be no adverse impacts on sediment characteristics under the No Action
Alternative.

Biological Environment

Impacts to infauna, epifauna, invertebrates, and fishes are anticipated to be temporary and
limited to the areas within the boundaries of the alternative disposal sites. Impacts to the
benthic community are anticipated to be greatest as a result of smothering of some organisms
and alteration of sediment characteristics. However, even these impacts are expected to be
limited to areas receiving the greatest amounts of annual deposition thickness near the center of
the disposal site.

Impacts on water column organisms such as plankton, pelagic fishes, and marine mammals are
expected to be minimal, temporary, and limited to the area within the site boundaries.
Suspended sediment plumes are expected to be confined to the disposal area and short in
duration. The proposed disposal area is an extremely small percentage of the total regional
area within which the pelagic fish are normally found. No significant impacts to seabirds are
anticipated for any of the alternatives. Furthermore, the exposure of marine organisms and
other fauna to dredged material is not expected to result in significant adverse effects given that
the dredged material proposed for ocean disposal must be tested and determined suitable (non-
toxic) for ocean disposal according to Environmental Protection Agency (EPA) and USACE
testing criteria.

Socioeconomic Environment

Potential hazards to commercial, military, and recreational navigation resulting from the
transport and disposal of dredged material at the sites are also expected to be insignificant.
The commercial and recreational fisheries mirror the temporal and spatially dynamic ranges of
pelagic fish occurring throughout the region and are not statically concentrated within the
proposed disposal site. Vessel traffic in the region is highly regulated and conflicts with disposal
barges are anticipated to be minimal. The disposal of materials that are considered hazardous
is prohibited at an ODMDS. Dredged material proposed for ocean disposal will be subject to
strict testing requirements established by the EPA and USACE. Material found not to be
suitable for ocean disposal will be prohibited from disposal at either the North or Northwest
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ODMDS Alternative sites. Therefore, the potential for human health and safety hazards is
minimal and not significant for all of the alternatives.

There are no known cultural or historical resources within the North or Northwest ODMDS
Alternative site boundaries. Potential impacts to human safety would be very small as the
number of disposal barge trips, even under maximum possible trip scenarios, is small compared
to the overall vessel traffic in the region. There are no existing or planned oil developments
within the North or Northwest ODMDS Alternative site boundaries.

Comparison of the Alternative Ocean Disposal Sites with the 5 General and 11 Specific
Site Selection Criteria.

Table ES-1 presents an assessment of the extent to which the two alternative ODMDS meet the
five general site selection criteria 40 CFR 228.5 (a) to (e). Both sites meet the general criteria.

Table ES-1. Compliance with General Criteria (40 CFR 228.5)

Statute Compliance

40 CFR 228.5(a) The dumping of materials into the ocean will | The ZSF specifically screened the marine

be permitted only at sites or in areas selected to minimize the | environment to avoid areas of existing fisheries or
interference of disposal activities with other activities in the shellfisheries, and regions of heavy commercial or
marine environment, particularly avoiding areas of existing recreational navigation.

fisheries or shellfisheries, and regions of heavy commercial or
recreational navigation.

40 CFR 228.5(b) Locations and boundaries of disposal sites Both alternative site boundaries are located

will be so chosen that temporary perturbances in water quality | sufficiently from shore (minimum 10.5 nm [19.5 km])
or other environmental conditions during initial mixing caused | and fishery resources to allow temporary water

by disposal operations anywhere within the site can be quality perturbations caused by dispersion of
expected to be reduced to normal ambient seawater levels or | disposal material to be reduced to ambient

to undetectable contaminant concentrations or effects before conditions before reaching environmentally sensitive

reaching any beach, shoreline, marine sanctuary, or known areas.
geographically limited fishery or shellfishery.
40 CFR 228.5(c) If at any time during or after disposal site The interim ODMDS established for Guam does not

evaluation studies, it is determined that existing disposal sites | meet current USEPA criteria. It was never used and
presently approved on an interim basis for ocean dumping do | the designation was terminated.

not meet the criteria for site selection set forth in Sections
228.5 through 228.6, the use of such sites will be terminated
as soon as suitable alternate disposal sites can be

designated.

40 CFR 228.5(d) The sizes of the ocean disposal sites will be | The size and shape of the alternative ODMDS has
limited in order to localize for identification and control any been determined by computer modeling to limit
immediate adverse impacts and permit the implementation of | environmental impacts to the surrounding area and
effective monitoring and surveillance programs to prevent facilitate surveillance and monitoring operations.
adverse long-range impacts. The size, configuration, and The designation of the size, configuration, and
location of any disposal site will be determined as a part of the | location of sites was determined as part of this
disposal site evaluation or designation study. evaluation study.

40 CFR 228.5(e) USEPA will, wherever feasible, designate The island of Guam is volcanic and not part of a
ocean dumping sites beyond the edge of the continental shelf | continental land mass and does not have a

and other such sites that have been historically used. continental shelf. In the absence of a shelf break,

continental shelf can be defined as submerged land
between shoreline and depth of 656 ft (200 m). On
Guam, this typically occurs within 1 nm (1.9 km) of
shore. The slope tends to increase rapidly offshore
of Guam and depths can reach 6,000 ft (1.829 km)
within 3 nm (5.6 km) (Weston Solutions and Belt
Collins 2006). The center points of both ODMDS
alternative sites are well beyond the continental
shelf, with the closest ODMDS being 11.1 nm (20.6
km) from the shoreline. No ocean dumping sites
have been used for Guam dredging projects.
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Table ES-2 summarizes the evaluation of the ODMDS alternatives against the 11 USEPA
Specific Site Selection Criteria (40 CFR 228.6 (a)). More detail on the existing conditions and
potential environmental impacts is presented in Sections 3 and 4.

Table ES-2. ODMDS Alternatives and USEPA Specific Site Selection Criteria

ODMDS — North Alternative

ODMDS — Northwest
Alternative

1 Geographical position,
depth of water, bottom
topography, and
distance from the coast.

Centered at 13° 41.300’' N and 144° 36.500’ E and
13.7 nm (25.4 km) from Apra Harbor. The bottom
topography at the site is flat and the depth is 7,415 ft
(2,260 m) (see Figure 2-4, Chapter 2).

Centered at 13° 35.500' N
and 144° 28.733' Eand 11.1
nm (20.6 km) from Apra
Harbor. The bottom
topography at the site is flat
and the depth is 8,790 ft
(2,680 m) (see Figure 2-4,
Chapter 2).

2 Location in relation to
breeding, spawning,
nursery, feeding, or
passage areas of living
resources in adult or
juvenile phases.

This alternative site is located in a marine open
water area away from any special or unique habitats
and shares the same general characteristics of the
study region.

Same as North Alternative

3 Location in relation to
beaches and other
amenity areas.

The site is greater than 8.0 nm (14.8 km) from the
jurisdictional 3nm coastal zone boundary and
unlikely to interfere with coastal amenities.

The site is greater than 10.0
nm (18.5 km) from the
jurisdictional 3 nm coastal
zone boundary and unlikely to
interfere with coastal
amenities.

4 Types and quantities of
wastes proposed to be
disposed of, and
proposed methods of
release, including
methods of packaging
the waste, if any.

Dredged material to be disposed will likely be fine-
grained material (clays and silts) originating from the
Inner Apra Harbor area and coarser-grained material
(sands and gravels) originating from the Outer Apra
Harbor area. Maximum annual dredged material
volumes would be set at 1 mcy (764,555 m3).
Dredged material is expected to be released from
split hull barges and no packaging of waste is
proposed.

Same as North Alternative

5 Feasibility of
surveillance and
monitoring.

USEPA (and USACE for federal projects in
consultation with USEPA) is responsible for site and
compliance monitoring. USCG is responsible for
vessel traffic-related monitoring. Monitoring of the
disposal site is feasible and facilitated through use of
a remote tracking system as specified in the SMMP.

Same as North Alternative

6 Dispersal, horizontal
transport, and vertical
mixing characteristics of
the area, including
prevailing current
direction and velocity, if
any.

Oceanographic current velocities are greatest at the
surface due to atmospheric circulation (e.g., wind)
driven events while intermediate and bottom layer
currents, driven by thermohaline circulation and
influenced by tidal circulation, are variable resulting
in a 2.86 mile diameter footprint of deposits greater
than 1 cm.

Oceanographic current
velocities are greatest at the
surface due to atmospheric
circulation (e.g., wind) driven
events while intermediate
and bottom layer currents,
driven by thermohaline
circulation and influenced by
tidal circulation, are variable
resulting in a 2.98 mile
diameter footprint of deposits
greater than 1 cm.

7 Existence and effects of
current and previous
discharges and dumping
in the area (including
cumulative effects).

No evidence of previous dumping activities was
observed during field reconnaissance and there are
no designated discharge areas in the vicinity.

Same as North Alternative

ES-10




Guam ODMDS EIS

Final

Executive Summary

ODMDS - North Alternative

ODMDS — Northwest
Alternative

8 Interference with Minor short-term interferences with commercial and Same as North Alternative
shipping, fishing, recreational boat traffic due to the transport of
recreation, mineral dredged material along established shipping lanes
extraction, desalination, to/from ODMDS. There is no oil or other mineral
fish and shellfish culture, | extraction platforms offshore of Guam. The site has
areas of special not been identified as an area of special scientific
scientific importance, importance. There are no fish/shellfish culture
and other legitimate enterprises near the site. There may be recreational
uses of the ocean. vessels passing through the site, but the area is not

a recreational destination.

9 Existing water quality Water quality is excellent with no evidence of Same as North Alternative
and ecology of the site degradation.
as determined by
available data or by
trend assessment or
baseline surveys.

10 | Potentiality for the Unknown, but due to the great water depth and Same as North Alternative
development or temperature differences between the disposal site
recruitment of nuisance and the potential near shore dredge areas it is
species in the disposal unlikely that any transported nuisance species would
site. survive at the ODMDS.

11 | Existence at, orin close | No culturally significant natural or cultural features Same as North Alternative
proximity to, the site of were identified in the vicinity of the ODMDS.
any significant natural or
cultural features of
historical importance.

Conclusion

The No Action Alternative does not meet the goals and objectives for the designation of an
offshore site for the disposal of dredged material anticipated to be generated in Apra Harbor and
Impacts resulting from disposal of suitable dredged material under
the Preferred Alternative (Northwest Alternative) are expected to be minimal for the following
reasons:

elsewhere around Guam.

e The availability of an offshore disposal site provides more flexibility in managing the

dredged material disposal needs for the region;

Air quality impacts are anticipated to be potentially significant for the No Action
Alternative. These potentially significant air quality impacts can be reduced through the
designation of a dredged material disposal site. In contrast, air quality impacts
associated with North and Northwest Alternatives are not anticipated to be significant;

Computer simulations of regional and site specific ocean currents in conjunction with
bathymetric and sediment surveys indicate that the North and Northwest Alternative
sites are located in flat non-dispersive areas that are likely to retain dredged material
deposited on the ocean floor;

No significant impacts to other resources or amenity areas (e.g., marine sanctuaries,
beaches, etc.) are expected to result regardless which of the alternatives is selected,;

Existing and potential fisheries resources within the North and Northwest Alternative
sites are temporally and spatially dynamic with individual species having greater ranges
than the area of the proposed disposal site, such that the relative percentage of the
potentially impacted area in relation to the entire fishery (within an 18 nm [33 km] arc
from Apra Harbor) is small (e.g., less than 1%). Furthermore, there were no uniquely
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distinguishable characteristics of the upper water column (e.g., shallower than 656 ft
[200 m]) within or near the proposed disposal sites that would concentrate the pelagic
fishery or their prey in these areas;

o Potential impacts to benthic infauna and epifauna are anticipated to be temporary and
limited to the area within the North and Northwest Alternative site boundaries and thus
not significant; and

o Potential impacts to fishes, marine mammals, seabirds, and other midwater organisms
are expected to be insignificant regardless which of the alternatives is selected.

Table ES-3 summarizes the potential impacts to resource areas for both the North and
Northwest Alternative ODMDS locations. No significant adverse impacts were identified under
either ODMDS alternative and no mitigation is proposed beyond the standard conditions and
operating procedures presented in the site management and monitoring plan, including
avoidance of dredging and disposal during coral spawning periods (Appendix C).

Table ES-3. ODMDS Alternatives, Summary of Impacts

ODMDS - North
Alternative ODMDS - Northwest Alternative
1 Air Quality Less than Significant Same as North Alternative
2 Water Quality Less than Significant Same as North Alternative
3 Sediment Quality Less than Significant Same as North Alternative
4 E/:Z\Lme Birds, Mammals and Less than Significant Same as North Alternative
5 Benthic Communities Less than Significant Same as North Alternative
6 'Srggi?;ned and Endangered Less than Significant Same as North Alternative
7 Marine Protected Areas Less than Significant Same as North Alternative
8 Recreational Use Less than Significant Same as North Alternative
9 Commercial Use Less than Significant Same as North Alternative
10 | Cultural Resources Less than Significant Same as North Alternative
11 | Public Health and Welfare Less than Significant Same as North Alternative

The ODMDS alternatives are not readily distinguishable from each other based on water quality
and sediment quality. Both ODMDS alternatives have similar physical and biological properties
and there would be less than significant impacts to other resource areas evaluated in this
Environmental Impact Statement (EIS) (see Table ES-3). However, the Northwest Alternative is
closer to Apra Harbor and farther away from FADS and the Visual Resource Area defined in the
ZSF than the North Alternative (see Figure 2-3, Chapter 2). By reducing the distance needed to
travel to the ODMDS, the already less-than-significant potential impacts to air quality are further
reduced in addition to reductions in fossil-fuel consumption, operational duration, and operating
costs. Based on these differences, the Northwest Alternative is the Environmentally Preferred
Alternative and the Proposed Action.
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1.0 PURPOSE OF AND NEED
FOR ACTION Chapter 1:

1.0 Purpose of and Need for Action
1.1 INTRODUCTION .
1.1 Introduction

The United States Environmental Protection 12
Agency (USEPA), Region 9 proposes to i
designate an ocean dredged material disposal = 1.3 Need for Action
site (ODMDS) west of the Territory of Guam 1 4 NEPA Process
(Guam). The Guam location map is shown on
Figure 1-1. It is USEPA's policy to publish and 15 Scope of the EIS

process a National Environmental Policy Act 1.6 Cooperating Agencies and Agency
(NEPA) Environmental Impact Statement (EIS) Consultation

for all ODMDS designations (39 Federal 1.7
Register [FR] 37119, October 21, 1974), even ’
if the action would not result in any potentially
significant adverse impacts. This NEPA EIS
discloses potential environmental impacts associated with disposal of dredged material at the
alternative ODMDS locations.

Purpose for Action

Regulatory Framework

By law, starting in 1997, ocean disposal may only occur at sites that have gone through a formal
designation process to ensure that significant adverse impacts to the marine environment, and
human uses of the ocean would not occur. This EIS is part of the formal process to identify and
designate an environmentally acceptable ODMDS for Guam.

This document was prepared in accordance with the NEPA of 1969 (42 United States Code
[USC] 84321 et seq.), as implemented by the Council on Environmental Quality (CEQ)
regulations (40 Code of Federal Regulations [CFR] Parts 1500-1508); and USEPA Procedures
for Implementing the Requirements of the Council on Environmental Quality on the NEPA (40
CFR Part 6), as amended October 19, 2007 (FR Vol. 72, No. 181, pp 53652-53672).

Dredging is the removal of sediment from the bottom of oceans, rivers, streams or lakes to
facilitate safe navigation, flood control, building in-water structures, mining of material, and other
activities. The “dredging and disposal process” is defined as the excavation, transport and
placement of dredged material. Periodically, harbors and marinas may require maintenance
dredging to remove material that: 1) has accreted since the previous dredging, and 2)
represents an impediment to navigation and or commercial viability of the operation.
Construction dredging removes material in areas and/or to depths that have not been previously
dredged.

Formal designation of an ODMDS in the FR does not constitute approval of dredged material for
ocean disposal. Designation of an ODMDS provides one additional dredged material
management option for consideration in the review of each proposed dredging project. Ocean
disposal is only allowed when USEPA and United States Army Corps of Engineers (USACE)
determine, on a case-by-case basis, that the dredged material: 1) is environmentally suitable
according to testing criteria (40 CFR Parts 225 and 227), as determined from physical,
chemical, and bioassay/ bioaccumulation testing that is briefly described in Section 2.7 (USEPA
and USACE 1991), 2) does not have a viable beneficial reuse, and 3) there are no practical land
placement options available. This EIS only addresses management options for suitable dredged
material.
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1.2 PURPOSE FOR ACTION

The proposed action is the designation of an ODMDS near Guam. The purpose of the
proposed action is to provide an additional option for the management of suitable material
dredged from Guam and surrounding waters. Dredged material is defined as “suitable” when it
meets the standard criteria (40 CFR Parts 225 and 227), as determined by physical, chemical,
and bioassay/bioaccumulation testing (USEPA and USACE 1991). After an ODMDS s
designated, other management options for suitable material, including beneficial use, will
continue to be preferred over ocean disposal when such options are practicable and would not
have unacceptable adverse effects. Figure 1-2 summarizes the management options for
dredged material.

1.3 NEED FOR ACTION

An “interim” ODMDS was designated 3 nautical miles (nm) offshore of Apra Harbor (see Figure
1-1) in 1977, but was never used. The designation was never finalized, and the interim site
expired (along with all other “interim” disposal sites in the U.S. and Pacific Territories) on
January 1, 1997. Since then, there has been an increased need for dredging in Guam, and the
lack of a designated ODMDS has complicated dredged material management. Historically,
dredged material generated around Guam by the Navy and the Port Authority of Guam (PAG)
has either been stockpiled in upland dewatering sites or beneficially used. These continue to be
the only management options for dredged material. Guam simply does not have enough
options for managing dredged material.

The anticipated volume of dredged material generated around Guam over the next 30 years
would exceed the capacity of known or existing stockpile or beneficial use options. The need
for additional dredged material disposal options is exacerbated by the planned increase in
military presence on Guam, which requires Navy and PAG harbor and navigation
improvements. Assuming all existing upland dewatering facilities are used and all known
beneficial use options are fully implemented, there would still be a substantial excess of
dredged material to be managed. An ODMDS provides an important management option for
dredged material that is suitable and non-toxic, but for which other management options are not
practical.

1.3.1 Beneficial Reuse

Beneficial reuse is managing dredged material as a valuable resource as opposed to disposing
of it as a waste (Figure 1-2). Some typical beneficial reuse options include beach
replenishment, construction fill and landfill cover. Beneficial reuse is the preferred management
option but it may not always be practical for individual projects for a variety of reasons,
including:

e The physical or chemical characteristics of the dredged material may not meet the
standards for the specific beneficial use alternative.

e The timing of the beneficial use project may not coincide with the availability of
appropriate dredged material.

Potential dredged material beneficial reuse options on Guam are limited and may include:
e Construction material.
e Landfill cover.
¢ Fill for the planned PAG commercial port expansion.
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The estimated volume of dredged material that may have a beneficial use is 900,000 cubic
yards (cy) as shown in Table 1-1.

Table 1-1. Summary of Excess Dredged Material
Activity Approximate Volume (cy)
Dredged material generated (2010 and beyond®) 4,500,000
Dredged material stockpiled (before 2010) 900,000
Subtotal Future Dredged Material Stockpiled 5,400,000
Identified beneficial uses - 900,000
Total capacity of existing upland dewatering facilities - 2,100,000
Future Excess Dredged Material to be Managed 2,400,000

! The Zone of Siting Feasibility Study (Weston Solutions and Belt Collins 2006) assumed a 30-year petiod for reasonably
anticipated or likely projects identified in the Master Plan for Apra Harbor.

1.3.2 Dewatering Sites

It is often necessary to dry the dredged material before it can be either beneficially reused or
disposed at an upland site (see Figure 1-2). In these cases a dewatering site is needed.
Material is often temporarily stockpiled at a dewatering site until a location for placement can be
determined. The existing dewatering sites on Guam are at or soon to be at maximum capacity.
However, establishing new dewatering sites can be difficult for the following reasons:

e There may be insufficient capacity at the dewatering facilities for stockpiling material.
Priority would be given to containment of material that is unsuitable for ocean disposal.

e New dewatering facilities can be time consuming to create, conflict with other land uses,
and have their own environmental impacts.

The estimated capacity of existing dewatering facilities is 2,100,000 cy as shown in Table 1-1.

If a designated ODMDS were not available, additional dewatering facilities and/or beneficial use
options would need to be developed to absorb this anticipated excess of 2,400,000 cy. The
existing dewatering facility capacity (2,100,000 cy) would have to be doubled to absorb the
anticipated excess dredged material volume (2,400,000 cy) [Table 1-1]. An ODMDS is an
important option for the management of dredged material. Ocean disposal is primarily an option
for materials as they are dredged. It is generally not a viable option for stockpiled dredged
materials. There will always be the need for upland placement of some dredged material, but
the ODMDS would result in less land area being used for dredged material dewatering and
stockpiling.

1.4 NEPA PROCESS
1.4.1 Public Involvement

NEPA, CEQ and Coastal Zone Management Act (CZMA) regulations guide the public
involvement process for designation of an ODMDS. Figure 1-3 illustrates the public
participation process for the proposed action.

1.4.2 Notice of Intent (NOI) and Scoping Period

The first opportunity for public comment occurred during the scoping period.
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1.4.2.1 Notice of Intent (NOI)

The NOI to prepare an EIS for the proposed action was published on November 27, 2007
(Appendix A). Copies of the NOI were also mailed directly to elected officials (Appendix A)
including the Governor, U.S. Congressional Representative, Guam Legislators, and Guam
Mayors on November 26, 2007. The NOI initiated the 45-day public scoping comment period
that ended on January 11, 2008. During this period, the public was invited to communicate
concerns, issues, and questions regarding the proposed action. Comments were provided by
mail, email and orally at the scoping meeting.

1.4.2.2 Scoping Period

A scoping meeting announcement was published in the Pacific Daily News on November 27,
2007 (Appendix A). The scoping meeting was held at the Westin Hotel in Tumon between 6:00
pm and 8:00 pm. The format of the meeting was as follows:

e Attendees were asked to sign an attendance sheet and indicate if they wanted to be on
the mailing list.

e USEPA made a presentation.
e USEPA responded to comments and questions from the audience.

The meeting was recorded and transcribed by a court reporting service. The transcript is
provided in Appendix A. In addition, individual meetings were held with representatives of the
following agencies/entities to describe the proposed action and solicit comments:

e U.S. Fish and Wildlife Services (USFWS), USEPA and National Oceanic and
Atmospheric Administration (NOAA) — Honolulu.

e Port Authority of Guam (PAG).

e Navy Base Guam, Commanding Officer.

e Guam, Division of Aquatic and Wildlife Services (DAWR).
e Guam Environmental Protection Agency (GEPA).

e Bureau of Statistics and Plans (BSP).

e USACE, Guam Representative.

e Guam Environmental Partnering Forum.

e Guam Fisherman’s Cooperative Association (GFCA).

The following issues were raised during the scoping period that ended on January 11, 2008,
and are addressed in this EIS in the section noted in parenthesis:

e Describe the ODMDS designation process (Section 2.1).
e Why was Mariana Trench not considered? (Section 2.2.1).

e Explain the ODMDS operation, management, monitoring and enforcement procedures
and responsibilities (Chapter 5).

e What is the impact of ODMDS on recreational uses, fishing, the marine food web, and
navigation? (Sections 3.3 and 4.3)

¢ What is the impact of ODMDS on marine benthic communities? (Sections 3.2 and 4.2).

¢ Have you considered natural hazards: seismicity, typhoons, and high seas in the siting
and management of the ODMDS? (Sections 3.1, 4.1, Chapter 5).
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Some

Is there potential for barge-tug accidents with other vessels or other navigational safety
issues? (Sections 3.3, 4.3, Chapter 5).

Who decides whether to dewater dredged material for beneficial use or dispose of
material in the ODMDS? (Chapter 5).

comments raised during scoping were determined to be outside the scope of the

proposed action. These issues are not directly addressed in this EIS:

1.4.3

Evaluation of future projects’ dredged material suitability for ODMDS disposal. Existing
information indicates that a large proportion of material likely to be dredged from Apra
Harbor in the future would probably qualify as suitable for ocean disposal. However, this
will be assessed during each project's USACE permitting process. Only dredged
material meeting USEPA suitability guidelines may be considered for ocean disposal.

Evaluation of future dredging projects’ impacts at the specific dredging site. This will be
assessed during each project’'s USACE permitting process.

Development of a Strategic Plan for beneficial use of dredged material on Guam.
USEPA encourages the Navy and the Government of Guam (GOVGUAM) to develop a
Strategic Plan that minimizes the need for ocean disposal by coordinating projects in
order to maximize opportunities for beneficial reuse of dredged material. However, an
ODMDS is still needed as an additional management option.

Impacts of establishing new navigation routes. This EIS describes the proposed routes
between Apra Harbor and the ODMDS alternatives, but does not propose or evaluate
establishing new shipping routes. Existing shipping lanes will be used to transport
dredged material to any ODMDS. Barges of dredged material are subject to the same
navigation rules and regulations that govern all other ship traffic including requirements
for a notice to mariners, and respecting rights-of-way.

DEIS Status Meeting

During the week of May 18, 2009, project update meetings were held in Hawaii and Guam, with
representatives from multiple agencies and organizations including the USFWS, NOAA/National
Marine Fisheries Services (NMFS), GEPA, Guam BSP, Guam Department of Agriculture, Guam
Waterworks Authority (GWA), Navy Base Guam, Commanding Officer, PAG, and GFCA. The
briefings focused on updating the audience with field research findings.

The following issues were raised during the project update meetings, and are addressed in this
EIS in the section noted in parenthesis:

ODMDS designation process (Section 2.1).
Interim ODMDS designation (Section 2.3).

ODMDS operation, management, monitoring and enforcement procedures and
responsibilities (Chapter 5).

Water currents in the vicinity of the ODMDS (Sections 3.1 and 4.1).

Impact of ODMDS on recreational uses, fishing, and navigation (Sections 3.3 and 4.3).
Fate of dredged material (Sections 2.4, 2.5, 5.2).

Impact of ODMDS on marine pelagic and benthic communities (Sections 3.2 and 4.2).

Effect of natural hazards, including typhoons, and high seas, effect on management of
the ODMDS (Sections 3.1, 4.1, Chapter 5).
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1.4.4 Draft EIS (DEIS) / Coastal Zone Management (CZM) Consistency Review

The CZM consistency review by the BSP was conducted concurrently with DEIS review. The
BSP correspondence has been included in the Final EIS (FEIS).

The DEIS addressed the relevant comments received during the scoping period. A Notice of
Availability (NOA) of the DEIS was published in the FR on August 7", 2009, which initiated a 60-
day public comment period. The standard public comment period is 45-days; however, at the
request of the regulatory agencies the public comment period was extended. Copies of the
DEIS were mailed directly to interested parties, made available to the public through the USEPA
project website (www.epa.gov/region09/water/dredging/index.html), and at RFK Memorial
Library at the University of Guam and the Nieves M. Flores Memorial Library. The DEIS
distribution list is included in Appendix A.

Public hearing announcements were published in the Pacific Daily News on July 25, 2009. The
public hearing will be held at the Westin Hotel in Tumon on August 20, 2009. The format of the
meeting was as described for the scoping meeting. Appendix A includes a transcript of the
public hearing, copies of all written comments and USEPA responses, and the transcript of the
public meeting.

1.4.5 Final EIS (FEIS) / Proposed Rule

This FEIS and the Proposed Rule for the designation of the ODMDS have been prepared
following review of and in response to public comments on the DEIS. Copies of the
FEIS/Proposed Rule have been sent to all parties who offered comments on the DEIS, all
recipients of the DEIS, and those who requested a copy. The NOA for the FEIS/Proposed Rule
was published in the FR and Pacific Daily News, which initiated another 45-day public comment
period.

1.4.6  Final Rule / Site Designation

The Final Rule will be published in the FR and will include responses to any comments on the
Proposed Rule. The Guam ODMDS designation will then take effect 30 days later in
accordance with provisions contained in the Final Rule. From that time project proponents can
apply for a USACE permit to use the site.

1.5 SCOPE OF THE EIS

This EIS evaluates impacts associated with dredged material disposal at either of the ODMDS
alternatives. It does not address project specific dredging actions. The following are excluded
from the scope of the EIS:

e potential impacts of any specific actions/projects associated with proposed military
buildup on Guam,;

e potential impacts of designating and using specific new upland dewatering sites;
e potential impacts of specific beneficial uses;

e suitability of any particular dredged material for specific beneficial uses;

e impacts of dredging methods or actions on the environment and coastal zone;

e purpose and need for future dredging projects and locations; and

¢ management of dredged materials deemed unacceptable for ocean disposal.

These would be addressed under project-specific permit applications and conditions, NEPA
documentation, or CZM consistency determination.
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1.6 COOPERATING AGENCIES AND AGENCY CONSULTATION

The USACE was invited to be a cooperating agency and accepted on March 4, 2009. In
addition, the USFWS and NOAA/NMFS were consulted prior to release of the DEIS.
Correspondence is included in Appendix A.

1.7 REGULATORY FRAMEWORK

There are numerous federal laws and regulations that guide or restrict the disposal of dredged
material into the waters of the U.S. and its territories. These laws are designed to protect the
environment, coastal resources and commerce. In addition, several Acts have been adopted to
protect archaeological and historical resources. The relevant laws and regulations are
summarized in Table 1-2.

Table 1-2. Summary of Compliance with the Key Laws,
Regulations and Executive Orders

Statute Compliance Status of Compliance
London Convention Full Implemented through the Marine Protection,
(26 U.S. Treaties and other Research and Sanctuaries Act (MPRSA) of 1972

International Agreements (UST) 2403:
Treaties and Other International Acts
Series (TIAS) 8165)

MPRSA of 1972, as amended (33 Full In compliance with Section 103 of the MPRSA, a
U.S.C. 1401 et seq.) Site Management and Monitoring Plan (SMMP)
was developed in support of the proposed
ODMDS final designation. USACE will issue
ocean disposal permits for future dredged
material through regulations promulgated under
Section 103 of the MPRSA. USEPA is
responsible for MPRSA compliance of all ocean
disposal activities.

NEPA of 1969 (42 U.S.C. 4341 et Full This EIS was prepared for public review pursuant

seq.) to NEPA with the USEPA as the lead agency and
USACE as cooperating agency.

Clean Water Act (CWA) of 1972 (33 N/A All barges of dredged material will pass through

U.S.C. 1251 et seq.) CWA jurisdiction; however, the alternative
ODMDSs are outside the jurisdiction of CWA (3
nm).

Section 10, Rivers and Harbors Act N/A The dredging activity that generates material for

the ODMDS requires compliance with this Act;
however, the designation of an ODMDS would
not require a Section 10 approval.

Magnuson-Stevens Fisheries Full Formal consultation with the National Marine
Conservation and Management Act Fisheries Service (NMFS) was initiated on
(MSFCMA) (16 U.S.C. 1801 et seq.) January 9, 2009 (see Chapter 5 of this DEIS).

The EIS concludes that the proposed action will
not result in any significant adverse impacts to
any species addressed in the “Mariana
Archipelago Fishery Ecosystem Plan.”

1-10




Guam ODMDS EIS Final Chapter 1.0
Statute Compliance Status of Compliance

Clean Air Act (CAA), as amended (42 Full The air emissions at the site would be from the

U.S.C. 1451 et seq.) vessels delivering dredged material to the
ODMDS and would be short-term.

Coastal Zone Management Act of Full Although the ODMDS would be outside of

1972 (16 U.S.C. 1456 et seq.) Guam'’s coastal zone, transport to this site will be
through the coastal zone, therefore USEPA has
drafted a coastal zone consistency determination
for review and concurrence by the Guam Coastal
Zone Management Office, within the BSP.

Fish and Wildlife Coordination Act of Full Formal consultation with the USFWS and the

1958 (16 U.S.C. 661 et seq.) NMFS was initiated on January 9, 2009. The EIS
concludes that the proposed action would not
adversely impact fish or wildlife.

Endangered Species Act (ESA) of Full Formal consultation with the USFWS and NMFS

1973 (16 U.S.C. 1531 et seq.) was initiated on January 9, 2009. The EIS
concludes that the proposed action would not
adversely impact endangered species.

National Historic Preservation Act Full Per 36 CFR 800.3(a) (1) the proposed action is

(NHPA) of 1966 (16 U.S.C. 470 et not anticipated to cause effects on historic

seq.) resources.

Executive Order (EO) 11593, Full Full Per 36 CFR 800.3(a) (1) the proposed action

Protection and Enhancement of the is not anticipated to cause effects on cultural

Cultural Environment (36 FR 8921, environment.

May 15, 1971)

EO 12372, Intergovernmental Review Full For this EIS, the USEPA is consulting and

of Federal Programs (47 FR 30959, coordinating with GOVGUAM and federal

July 16, 1982) resources agencies regarding the proposed
action.

EO 12898, Federal Actions to Full No minority and/or low income communities will

Address Environmental Justice in be disproportionately exposed to environmental

Minority Populations and Low-income harms and risks, and the proposed action does

Populations not affect the level of protection provided to
human health or the environment.

EO 13089, Protection of Coral Reefs Full The ODMDS alternatives are in water too deep to
support coral reefs. However, dredging projects
will have to comply with EO 13089 and the
SMMP will address compliance to safeguard from
transport impacts.

Presidential Proclamation under the Full Neither the ODMDS alternatives nor the transport

authority of the Antiquities Act (16 route to the ODMDS alternatives lay within the

U.S.C. 431), Designation of Mariana designated monument areas: the Trench Unit,

Trench Marine National Monument Islands Unit, or Volcanic Unit.
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2.0 ALTERNATIVES

This chapter describes how potential Chapter 2:

alternative ocean disposal site locations were 2 g Alternatives
screened, some alternatives were eliminated . :

from further consideration, and an 2-1 ODMDS Designation Process
appropriate range of final alternatives was 2.2 Alternatives Development
developed. This chapter then described the 23

. , : . Alternatives Considered and
final alternatives in detail.

Eliminated From Detailed Impact
Section 2.1 describes the ocean disposal site Analysis
designation process. This process begins 2 4 North Alternative ODMDS

with USEPA’s ocean disposal site selection _
criteria. A constraints analysis (“Zone of 2.5 Northwest Alternative ODMDS

Siting Feasibility Study”) used USEPA = 26 No Action Alternative
selection criteria  and best available _ : L
information on the marine environment ~2:/ Compliance with USEPA Criteria
around Guam to identify areas that were 2.8 Comparison of Alternatives
potentially suitable for an ODMDS site. 29
Those areas that did not meet the criteria '
were dismissed from further impact analysis

in this EIS (Section 2.2). This process
identified two areas (the Northwest Study Area and the North Study Area) that met the criteria.
Field studies within the two zones were conducted to identify the best ODMDS site within each
zone. These locations became the “action” alternatives carried forward for detailed evaluation
in this EIS. Sections 2.4 and 2.5 describe the two “action” alternatives in detail and Section 2.6
describes the No Action Alternative, which is the status quo for Guam and would not designate
any ODMDS. Section 2.7 summarizes the degree to which the two action alternatives comply
with the USEPA ocean disposal site selection criteria. Section 2.8 is a statement of the
Preferred Alternative, and Section 2.9 shows a comparison of impacts between the two action
alternatives.

Preferred Alternative

21 ODMDS DESIGNATION PROCESS

Ocean Disposal is regulated under Title | of the Marine Protection, Research, and Sanctuaries
Act (MPRSA) (33 USC 1401 et seq). USEPA has the responsibility for designating an
acceptable location for the ODMDS (MPRSA Section 102).

In summary, the steps required to designate an ODMDS are:
1. Demonstrate a need for an ODMDS.

2. Conduct a constraints analysis (Zone of Siting Feasibility [ZSF] study), based on existing
information to identify areas with the least conflicting uses and the least potential for any
environmental impacts.

3. Evaluate the identified zones in detail, to determine the most suitable location within
each zone for a candidate ODMDS.

4. Evaluate the specific candidate site in each zone using the USEPA general and specific
criteria (40 CFR Part 228) (Table 2-1) and document the findings in the EIS.

5. Identify the preferred alternative (e.g., the site that best meets the criteria) and proceed
with rulemaking published in the FR to formally designate the ODMDS.

21
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Table 2-1. Five General and Eleven Specific ODMDS Selection Criteria
General Site Selection Criteria (40 CFR 228.5)

The disposal of materials into the ocean will be permitted only at sites or in areas selected to
minimize the interference of disposal activities with other activities in the marine environment
particularly avoiding areas of existing fisheries or shellfisheries and regions of heavy
commercial or recreational navigation.

Locations and boundaries of disposal sites will be so chosen that temporary perturbances in
water quality or other environmental conditions during initial mixing caused by disposal

2 operations anywhere within the site can be expected to be reduced to normal ambient
seawater levels or to undetectable contaminant concentrations or effects before reaching any
beach shoreline marine sanctuary or known geographically limited fishery or shellfishery.

If at any time during or after disposal site evaluation studies it is determined that existing
disposal sites presently approved on an interim basis for ocean dumping do not meet the
criteria for site selection set forth in Sections 228.5 through 228.6 the use of such sites will be
terminated as soon as suitable alternate disposal sites can be designated.

The sizes of the ocean disposal sites will be limited in order to localize for identification and
control any immediate adverse impacts and permit the implementation of effective monitoring
4 and surveillance programs to prevent adverse long-range impacts. The size configuration and
location of any disposal site will be determined as a part of the disposal site evaluation or
designation study.

USEPA will wherever feasible designate ocean dumping sites beyond the edge of the
continental shelf and other such sites that have been historically used.

Specific Site Selection Criteria (40 CFR 228.6(a))

1 Geographical position, depth of water, bottom topography, and distance from the coast.

Location in relation to breeding, spawning, nursery, feeding, or passage areas of living
resources in adult or juvenile phases.

3 Location in relation to beaches and other amenity areas.

Types and quantities of wastes proposed to be disposed of, and proposed methods of
release, including methods of packaging the waste, if any.

5 Feasibility of surveillance and monitoring.

Dispersal, horizontal transport, and vertical mixing characteristics of the area, including

6 prevailing current direction and velocity, if any.

Existence and effects of current and previous discharges and dumping in the area (including
7 cumulative effects).

Interference with shipping, fishing, recreation, mineral extraction, desalination, fish and
8 shellfish culture, areas of special scientific importance, and other legitimate uses of the ocean.
9 Existing water quality and ecology of the site as determined by available data or by trend

assessment or baseline surveys.

10 | Potentiality for the development or recruitment of nuisance species in the disposal site.

Existence at, or in close proximity to, the site of any significant natural or cultural features of

11| nistorical importance.
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2.2 ALTERNATIVE DEVELOPMENT

Alternatives were eliminated from detailed impact analysis in this EIS if they did not meet
specified USEPA siting criteria. The ZSF study for a Guam ODMDS, prepared by Weston and
Belt Collins in September 2006, was a rigorous assessment used to identify any and all
reasonable alternatives for potential ODMDS siting and the information is summarized in this
EIS section. Based on the ZSF study, two zones in the Philippine Sea met the siting criteria.
Based on their location relative to Apra Harbor, the zones are described as North and Northwest
zones. Within these two zones, field analysis was conducted to identify the most suitable
ODMDS within each of the two zones. It is these two specific sites within the two zones that are
carried forward in the impact analysis as the North and Northwest Alternative ODMDS.

2.21 Zone of Siting Feasibility Methods

A schematic representation of the ZSF process is shown on Figure 2-1. The initial assumption
of the ZSF is that most of the Guam dredging would occur in Apra Harbor; therefore, the most
economic regional location, with respect to travel distance from the dredged site to ODMDS,
would be west of Guam. The ZSF methodology uses best available information to screen for
areas acceptable for an ODMDS by using Geographic Information Systems (GIS) to graphically
represent the following siting constraints:

e Regulated navigation lanes

e Military operating areas and safety zones / danger areas

¢ GOVGUAM jurisdictional boundaries

¢ Marine protected areas

e Parks

e Ocean outfalls from wastewater treatment plants

¢ Oil and mineral extraction installations (not applicable to Guam)

¢ Continental Shelf considerations (not applicable to Guam)

¢ Important fishing areas including Fish Aggregation Devices (FADS)
e Important visual resources

ODMDS designation should avoid these constrained areas. The description of these resources
is provided in detail in Chapter 3. Finally, the location must be within the economic feasibility
distance that is described in Section 2.2.2.

These evaluation factors were considered and it was determined that most were applicable to
Guam. Active shipping lanes eliminated areas west of Guam. Military operating zones were
eliminated west, southwest and south of Guam. Areas containing FADS or shallow bathymetric
features capable of supporting coral habitat, pelagic and bottomfish fisheries, and recreational
fishing were eliminated north, west, and southwest of Guam. Marine protected areas,
ecological reserve areas, and park areas were eliminated south, west and northeast of Guam.
Important visual areas were eliminated northwest of Guam. After eliminating these areas, the
economic feasibility distance was applied as described in Section 2.2.2 below.
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Areas eliminated due to
navigational hazards or
restrictions.

Areas eliminated due to
political and jurisdictional
boundaries.

Areas eliminated due to
sensitive environmental
resources.

Suitable areas for
potential placement
of ODMDS.

Figure 2-1
Schematic Representation
Zone of Siting Feasibility Process

Source: NAVFACPAC, 2006
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2.2.2 Economic Feasibility Distance

The extent of the ZSF should be equal to the transport distance that is economically feasible for
both construction and maintenance dredging projects. For Guam, the ZSF would be an area
inside an arc originating from the entrance of Apra Harbor (where most dredging would occur)
and radiating offshore to the economic transport distance. The economic transport distance is
dependent on a number of factors, including the kind of project (maintenance versus new
construction), the type and size of dredging equipment used, production rate of the dredge
equipment and acceptable production downtime (Weston Solutions and Belt Collins 2006).
Mechanical dredging is the method historically utilized by the Navy and others on Guam for both
maintenance and construction dredging, and it was assumed in the ZSF that this would continue
to be the method of choice. Although mechanical dredging was assumed in the ZSF, other
dredging methods such as hydraulic dredging may be used in Apra Harbor in the future.

In a typical mechanical dredging operation, a large clamshell-shaped bucket is affixed to the
moveable arm of the dredge equipment, which is secured to a barge and transported to the
dredge site by tugs. The dredging process consists of lowering the bucket to the seafloor,
closing the bucket to grab the bottom sediment, raising it back to the water surface, and
depositing the dredged material into a scow (Figure 2-2). When full, the scow is towed by a tug
to the ODMDS where it is released from the scow. It is most efficient to have two scows so that
one can be loaded while the other is transiting to and from the ODMDS.

The size of the dredge bucket and scows, and number of scows available factor into the
maximum transport distance. The most efficient mechanical dredging operations use at least
two scows so that the dredge can continue to work filling one scow while the other is being
towed to and from the ODMDS. The ZSF analysis indicated that for the clamshell dredging
options using two scows, the economically feasible transit distance for maintenance projects is
up to 18 nm (33 km) from the entrance to Apra Harbor.

Figure 2-2
Dredging Equipment
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2.2.3 Zone of Siting Feasibility (ZSF) Conclusions

Figure 2-3 shows the composite of all constraints identified in the ZSF. The results suggest
there are two zones located offshore of Guam that are unconstrained and may be suitable for
placement of an ODMDS. The first zone, the Northwest Study Area, begins approximately 8.9
nm (16.4 km) northwest of the entrance to Outer Apra Harbor with an area of approximately 59
square miles (mi?) (152 km?. The second zone, the North Study Area, begins approximately
12.4 nm (23 km) north of the entrance to Outer Apra Harbor with an area of approximately 22
mi? (58 km?).

There is a third zone, located southwest of the entrance to Outer Apra Harbor, that appears to
be free of constraints and to meet the ZSF requirements. However, the travel route to this
southwest zone must circumvent the firing danger zone and submarine operating area. The
scow and barge would be required to transit 10 nm (18 km) due west from Apra Harbor then 5.5
nm (10 km) south to reach the boundary of the southwest zone. The 15.5 nm (28.7 km)
minimum transit distance to the edge of the zone is already close to the economic transport
distance of 18 nm (33 km). Also, the potential to transit into a restricted area is much greater
than for the other alternatives. Therefore, this zone has been excluded from further
consideration for placement of an ODMDS.

2.2.4 Identification of a Specific ODMDS Alternative Within Each ZSF Study Area

Following the ZSF study, additional field research and analyses were conducted to identify the
least constrained areas within each of the two study areas. Studies were conducted to
determine physical, biological, and socioeconomic site constraints and are detailed in Chapter
3, Affected Environment. The study findings suggest that the two study areas could be
described as pristine and are not readily distinguishable from each other based on water quality
and sediment quality. The physical characteristics within the study areas were the basis of
selecting a preferred site. Favorable sites had relatively flat, featureless sea floor to avoid
potentially unique features or potentially more valuable aquatic habitats (e.g., seamounts).
Unfavorable areas appeared unigue or potentially valuable based on the field study results.
Among those areas that meet these environmental and physical criteria, the alternative site
within each of the two study areas was the one that was closest to Apra Harbor.

For each alternative site, the discharge zone on the surface would be round, with a radius of
1,640 feet (ft) (500 m) at the center of the site. The overall boundary of the disposal site is the
outer extent of the area on the bottom of the ocean where maximum deposition of 0.4 in (1
centimeter [cm]) is predicted to occur if 1,000,000 cy (760,555 cubic meters [m®]) of dredged
material were disposed in one year. This area is defined as a circle approximately 3.1 nm (5.0
km) in diameter when modeled to a depth of 6,560 ft (2,000 m). At a deposit thickness of 3.9 in
(10 cm), the area modeled would be a circle approximately 1.2 nm (1.9 km) in diameter;
therefore, there is a buffer for deposition of approximately two-and-one-half times the area (3.1
nm/1.2 nm). This volume (1,000,000 cy in one year, or approximately 333 disposal events of
3,000 cy of dredged material each) represents the worst reasonable case scenario and is
therefore used for planning and impact evaluation purposes; it is expected that such a large
guantity would only rarely, if ever, be disposed at the Guam ODMDS in any one year.

This process resulted in the two ODMDS alternatives carried forward through the EIS analysis.
These two alternatives are referred to as the Northwest Alternative ODMDS and the North
Alternative ODMDS. These alternative ODMDSs, along with the No Action Alternative, are
discussed in detail in Sections 2.4, 2.5 and 2.6.
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2.3 ALTERNATIVES CONSIDERED AND DISMISSED FROM FURTHER
CONSIDERATION

During the scoping process, the following three alternatives to the disposal of the material in an
ODMDS were suggested:

e Mariana Trench
e Off-island upland placement
e Interim ODMDS (reactivate)

2.31 Mariana Trench

The Mariana Trench is located in the Pacific Ocean, approximately 220 nm (400 km) southwest
of Guam, and has a maximum depth of approximately 6.8 mi (11 km). The transportation of
material to the Mariana Trench would not be economically feasible. Due to the distance
required to reach the Mariana, transportation of the material would not be energy efficient and
there would be political / jurisdictional considerations associated with disposal so far away of
from Guam. Additionally, the unique benthic, near-benthic and thermal vent communities are
not fully understood and therefore, potential impacts of introducing material to this environment
cannot presently be determined.

2.3.2 Off-island upland placement

The transportation of material to other off-island upland locations would not be economically
feasible. The nearest likely location for off-island upland placement, Rota, is greater than 45 nm
(80 km) from Apra Harbor, Guam. Due to the distance required to reach Rota or other islands,
transportation of the material would not be energy efficient and there would be political /
jurisdictional considerations associated with disposal on islands other than Guam. Additionally,
the material would have to be handled multiple times to transfer from vessel to barge, from
barge to truck, and truck to upland location.

2.3.3 Interim ODMDS

An interim Guam ODMDS was designated (40 CFR, Part 228 Section 14) in 1977,
approximately 5.3 mi (8.5 km) northwest of the entrance to Outer Apra Harbor (13° 29’ 30" N,
144° 34’ 30" E). It had a 1,000-yard (914.4-m) radius (see Figure 1-1). The interim designation
was approved for the disposal of dredged material from Apra Harbor, Guam; however, the
designation was never finalized, and as a result no dredged material was disposed at the site.
The designation expired in 1997. The process for designating an ODMDS is more stringent
today than in 1977. The interim site is constrained by multiple screening criteria assessed in the
ZSF study (refer to Section 2.2), including being situated with regulated navigation lanes—
creating a potential navigation hazard—and is no longer a suitable ODMDS alternative.

24 NORTH ALTERNATIVE ODMDS

This section describes the site-specific characteristics of the North Alternative ODMDS, and
how dredged material discharged at this location would deposit on the seafloor.

241 Description of the North ODMDS

Under the North Alternative ODMDS, USEPA would designate an ODMDS north of Outer Apra
Harbor (Figure 2-4). The North Study Area is approximately 12.4 nm (23.0 km) offshore of
Guam. This northern region occupies an area approximately 17 square nm (58 km?) and depth
at target sampling areas ranged from approximately 6,560 ft to 7,710 ft (2,000 m to 2,350 m).
The Sampling and Analysis Plan (SAP) for the ODMDS sampled random target stations within
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the North Study Area and determined the physical and biological characteristics to be
homogeneous across the overall site (Weston Solutions and Belt Collins 2007a). Since the
characteristics of the target stations were highly similar, the location at 13° 41.300’ N and 144°
36.500' E was chosen as the Northwest ODMDS alternative, based on flatter bathymetry and
proximity to Apra Harbor.

The North ODMDS is approximately 13.7 nm (25.4 km) offshore of Guam (Figure 2.4) and
occurs at a depth of approximately 6,560 ft (2,000 m). The discharge zone on the surface
would be round, with a radius of 1,640 ft (500 m) at the center of the site. The overall boundary
of the disposal site (e.g., the seafloor disposal boundary) is the outer extent of the area on the
bottom of the ocean where maximum deposition of 0.4 in (1 cm) is predicted to be wholly
contained within (including a buffer area) if 1,000,000 cy (760,555 m°) of dredged material were
disposed in one year. This area is defined as a circle approximately 3.1 nm (5.0 km) in
diameter. Figure 2-3 shows that the North ODMDS meets the ZSF characteristics.

There would be no temporary or permanent infrastructure constructed to support the ODMDS
designation or use. Access to the ODMDS would be via established commercial shipping lanes.

2.4.2 Fate of Dredged Material Discharged at the North ODMDS

Dredged material discharged at the North ODMDS would settle through the water column,
disperse under the influence of local oceanographic currents until ultimately depositing on the
seafloor. The fate and transport of dredged material was modeled using grain size data
characteristic of sediments likely to be dredged from Apra Harbor, Guam and in situ
measurements of oceanographic currents collected near the proposed disposal site. Under the
maximum possible scenario (the discharge of 1,000,000 cy [764,555 m?® of coarse-grained
dredged material during a given year), the maximum footprint of dredged material deposits
greater than 0.4 in (1 cm) would be roughly circular in shape with a diameter of approximately
2.8 mi (4.6 km) and cover an area of approximately 6.4 sq. mi (16.7 km?). Deposits greater than
3.9 in (10 cm) would be contained within an area of only 0.58 sq. mi (1.51 km?) and deposits
greater than 7.9 in (20 cm) would be contained within an area of only 0.36 sg. mi (0.92 km?).
These are shown as concentric rings on Figure 2-4. The maximum thickness of accumulated
dredged material under this scenario would be 25.6 in (64.9 cm) and would decrease to
approximately 4.3 in (10.8 cm) within 3,000 ft (914 m) from the center of the disposal site.
These deposits would be wholly contained within the seafloor disposal boundary of 3.1 nm (5.0
km).

Additional information regarding the fate and transport model (STFATE) used to predict the area
of dredged material deposits and the thickness of dredged material accumulations on the
seafloor is located in Section 4.1.4 (Environmental Consequences to Regional Geology).

2.5 NORTHWEST ALTERNATIVE ODMDS

This section describes the site-specific characteristics of the Northwest Alternative ODMDS, and
how dredged material discharged at this location would deposit on the seafloor.

2.5.1 Description of the Northwest ODMDS

Under the Northwest Alternative ODMDS, USEPA would designate an ODMDS northwest of
Outer Apra Harbor (Figure 2-4). The Northwest Study Area is approximately 8.9 nm (16.4 km)
offshore of Guam. This region occupies an area approximately 45 sg. nm (152 km?) and depth
at target sampling areas ranged from approximately 8,200 ft to 9,055 ft (2,500 m to 2,760 m).
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The SAP for the ODMDS sampled random target stations within the Northwest Study Area and
determined the physical and biological characteristics to be homogeneous across the overall
site (Weston Solutions and Belt Collins 2007a). Since the characteristics of the target stations
were highly similar, the location at 13° 35.500' N and 144° 28.733' E was chosen as the
Northwest ODMDS alternative, based on flatter bathymetry and proximity to Apra Harbor.

The Northwest ODMDS is approximately 11.1 nm (20.6 km) offshore of Guam (see Figure 2-4),
and occurs at a depth of approximately 8,200 ft (2,500 m). The discharge zone on the surface
would be round, with a radius of 1,640 ft (500 m) at the center of the site. The overall boundary
of the disposal site (e.g., the seafloor disposal boundary) is the outer extent of the area on the
bottom of the ocean where maximum deposition of 0.4 in (1 cm) is predicted to be wholly
contained within (including a buffer area) if 1,000,000 cy (760,555 m®) of dredged material were
disposed in one year. This area is defined as a circle approximately 3.1 nm (5.0 km) in
diameter. Figure 2-3 shows that the Northwest ODMDS meets the ZSF characteristics.

There would be no temporary or permanent infrastructure constructed to support the ODMDS
designation or use. Access to the ODMDS would be via established commercial shipping lanes.

2.5.2 Fate of Dredged Material Discharged at the Northwest ODMDS

Dredged material discharged at the Northwest ODMDS would settle through the water column,
disperse under the influence of local oceanographic currents until ultimately depositing on the
seafloor. The fate and transport of dredged material was modeled using grain size data
characteristic of sediments likely to be dredged from Apra Harbor, Guam and in situ
measurements of oceanographic currents collected near the proposed disposal site. Under the
maximum possible scenario (the discharge of 1,000,000 cy [764,555 m?® of coarse-grained
dredged material during a given year), the maximum footprint of dredged material deposits
greater than 0.4 in (1 cm) would be roughly circular in shape with a diameter of approximately
3.0 mi (4.8 km) and cover an area of approximately 7.0 sq. mi (18.0 km?). Deposits greater than
3.9 in (10 cm) would be contained within an area of only 0.56 sq. mi (1.45 km?) and deposits
greater than 7.9 in (20 cm) would be contained within an area of only 0.34 sg. mi (0.89 km?).
These are shown as concentric rings on Figure 2-4. The maximum thickness of accumulated
dredged material under this scenario would be 24.2 in (61.4 cm) and would decrease to
approximately 4.0 in (10.2 cm) within 3,000 ft (914 m) from the center of the disposal site.
These deposits would be wholly contained within the seafloor disposal boundary of 3.1 nm (5.0
km).

Additional information regarding the fate and transport model (STFATE) used to predict the area
of dredged material deposits and the thickness of dredged material accumulations on the
seafloor is located in Section 4.1.4 (Environmental Consequences to Regional Geology).

211



Guam ODMDS EIS Final Chapter 2.0

2.6 NO ACTION ALTERNATIVE

Under the No Action Alternative, USEPA would not designate an ODMDS for Guam. Guam
would rely on the two existing management options for dredged material: 1) beneficial use and
2) upland dewatering sites. As described in Section 1.3, additional beneficial uses and
dewatering facilities would need to be identified and constructed to manage the anticipated
volume of dredged material.

The Dredged Material Upland Placement Study identified five feasible alternatives for upland
placement of dredged material (Weston Solutions and TEC 2008a). All of the sites would
require one or more of the following: site construction and maintenance, relocation of utility
(power, sewer, or water) lines, and/or relocation of structures. Each of the alternatives would
have the capacity to accommodate maintenance dredging scheduled for 2010, but would be
insufficient to handle maximum volumes projected for reasonably foreseeable projects. Without
the designation of an ODMDS, multiple upland disposal sites would be required to
accommodate the dredging needs of projects anticipated in the reasonably foreseeable future.

Existing stockpiles of dewatered material are growing and there is currently not enough capacity
to handle anticipated future projects. Present beneficial use opportunities are insufficient to
appreciably reduce existing stockpiled material. Current upland dewatering sites are expected
to exceed capacity even without the construction to support the proposed Guam and
Commonwealth of the Northern Mariana Islands (CNMI) Military Relocation. Under the No
Action Alternative, future projects could be delayed if a designated ODMDS is not available.

2.7 COMPLIANCE WITH USEPA CRITERIA

This section summarizes the assessment of the two alternative ODMDSs and their consistency
with the USEPA general and specific criteria for the selection of a location for an ODMDS.
Sections 3 and 4 of this EIS provide a more detailed discussion of the assessment.
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271 General Criteria (40 CFR 228.5)

Table 2-2 of this section presents an assessment of the extent to which the two alternative
ODMDS meet the five general site selection criteria 40 CFR 228.5 (a) to (e). Both sites meet
the general criteria.

Table 2-2. Compliance with General Criteria (40 CFR 228.5)

Statute Compliance

40 CFR 228.5(a) | The dumping of materials into the ocean will be permitted only at sites or in areas
selected to minimize the interference of disposal activities with other activities in the
marine environment, particularly avoiding areas of existing fisheries or shellfisheries,
and regions of heavy commercial or recreational navigation.

The ZSF specifically screened the marine environment to avoid areas of existing
fisheries or shellfisheries, and regions of heavy commercial or recreational
navigation.

40 CFR 228.5(b) | Locations and boundaries of disposal sites will be so chosen that temporary
perturbances in water quality or other environmental conditions during initial mixing
caused by disposal operations anywhere within the site can be expected to be
reduced to normal ambient seawater levels or to undetectable contaminant
concentrations or effects before reaching any beach, shoreline, marine sanctuary, or
known geographically limited fishery or shellfishery.

Both alternative site boundaries are located sufficiently from shore (minimum 10.5
nm [19.5 km]) and fishery resources to allow water quality perturbations caused by
dispersion of disposal material to be reduced to ambient conditions before reaching
environmentally sensitive areas.

40 CFR 228.5(c) | If at any time during or after disposal site evaluation studies, it is determined that
existing disposal sites presently approved on an interim basis for ocean dumping do
not meet the criteria for site selection set forth in Sections 228.5 through 228.6, the
use of such sites will be terminated as soon as suitable alternate disposal sites can
be designated.

The interim ODMDS established for Guam does not meet current USEPA criteria. It
was never used and the designation was terminated.

40 CFR 228.5(d) | The sizes of the ocean disposal sites will be limited in order to localize for
identification and control any immediate adverse impacts and permit the
implementation of effective monitoring and surveillance programs to prevent adverse
long-range impacts. The size, configuration, and location of any disposal site will be
determined as a part of the disposal site evaluation or designation study.

The size and shape of the alternative ODMDS has been determined by computer
modeling to limit environmental impacts to the surrounding area and facilitate
surveillance and monitoring operations. The designation of the size, configuration,
and location of sites was determined as part of this evaluation study.

40 CFR 228.5(e) | USEPA will, wherever feasible, designate ocean dumping sites beyond the edge of
the continental shelf and other such sites that have been historically used.

The island of Guam is volcanic and not part of a continental land mass and does not
have a continental shelf. In the absence of a shelf break, continental shelf can be
defined as submerged land between shoreline and depth of 656 ft (200 m). On
Guam, this typically occurs within 1 nm (1.9 km) of shore. The slope tends to
increase rapidly offshore of Guam and depths can reach 6,000 ft (1.829 km) within 3
nm (5.6 km) (Weston Solutions and Belt Collins 2006). The center points of both
ODMDS alternative sites are well beyond the continental shelf, with the closest
ODMDS being 11.1 nm (20.6 km) from the shoreline. No ocean dumping sites have
been used for Guam dredging projects.
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2.7.2

Specific Site Selection Criteria (40 CFR 228.6)

Table 2-3 summarizes the evaluation of the ODMDS alternatives against the USEPA Specific
Site Selection Criteria (40 CFR 228.6 (a)). More detail on the existing conditions and potential
environmental impacts is presented in Sections 3 and 4.

Table 2-3. ODMDS Alternatives and USEPA Specific Site Selection Criteria

ODMDS — North Alternative

ODMDS — Northwest
Alternative

1 Geographical
position, depth of
water, bottom
topography, and
distance from the
coast.

Centered at 13° 41.300' N and 144°
36.500" E and 13.7 nm (25.4 km) from
Apra Harbor. The bottom topography at
the site is flat and the depth is 7,415 ft
(2,260 m). (see Figure 2-4).

Centered at 13° 35.500’ N
and 144° 28.733' E and 11.1
nm (20.6 km) from Apra
Harbor. The bottom
topography at the site is flat
and the depth is 8,790 ft
(2,680 m) (see Figure 2-4).

2 Location in relation to
breeding, spawning,
nursery, feeding, or
passage areas of
living resources in
adult or juvenile

Due to the marine open water locale of
this site, the presence of aerial, pelagic,
or benthic living resources is likely within
these areas, though the site location,
water depth and sparse biological
communities would minimize any

Same as North Alternative

phases. potential impacts to pelagic and benthic
resources.
3 Location in relation to | The site is greater than 8.0 nm (14.8 km) | The site is greater than 10.0

beaches and other
amenity areas.

from the jurisdictional 3nm coastal zone
boundary and unlikely to interfere with
coastal amenities. Slightly more visible
from the coast.

nm (18.5 km) from the
jurisdictional 3nm coastal
zone boundary and unlikely
to interfere with coastal
amenities. Less visible.

4 Types and quantities
of wastes proposed
to be disposed of,
and proposed
methods of release,
including methods of
packaging the waste,
if any.

Dredged material to be disposed will likely
be fine-grained material (clays and silts)
originating from the Inner Apra Harbor
area and coarser-grained material (sands
and gravels) originating from the Outer
Apra Harbor area. Maximum annual
dredged material volumes would be set at
1 mcy (764,555 m3). Dredged material is
expected to be released from split hull
barges and no packaging of waste is
proposed. Greater transport distance
would generate more exhaust.

Same as North Alternative,
but less exhaust generated.

5 Feasibility of
surveillance and
monitoring.

USEPA (and USACE for federal projects
in consultation with USEPA) is
responsible for site and compliance
monitoring. USCG is responsible for
vessel traffic-related monitoring.
Monitoring of the disposal site is feasible
and facilitated through use of a remote
tracking system as specified in the
SMMP.

Same as North Alternative
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ODMDS — North Alternative

ODMDS — Northwest
Alternative

close proximity to,
the site of any
significant natural or
cultural features of
historical importance.

features were identified in the vicinity of
the ODMDS.

6 Dispersal, horizontal | Oceanographic current velocities are Oceanographic current
transport, and vertical | greatest at the surface due to velocities are greatest at the
mixing characteristics | atmospheric circulation (e.g., wind) driven | surface due to atmospheric
of the area, including | events while intermediate and bottom circulation (e.g., wind) driven
prevailing current layer currents, driven by thermohaline events while intermediate
direction and velocity, | circulation and influenced by tidal and bottom layer currents,
if any. circulation, are variable resulting in a 2.86 | driven by thermohaline

mile diameter footprint of deposits greater | circulation and influenced by

than 1 cm. tidal circulation, are variable
resulting in a 2.98 mile
diameter footprint of deposits
greater than 1 cm.

7 Existence and effects | No evidence of previous dumping Same as North Alternative
of current and activities was observed during field
previous discharges reconnaissance and there are no
and dumping in the designated discharge areas in the vicinity.
area (including
cumulative effects).

8 Interference with Minor short-term interferences with Same as North Alternative,
shipping, fishing, commercial and recreational boat traffic but further from FADs.
recreation, mineral due to the transport of dredged material
extraction, along established shipping lanes to/from
desalination, fish and | ODMDS. There is no oil or other mineral
shellfish culture, extraction platforms offshore of Guam.
areas of special The site has not been identified as an
scientific importance, | area of special scientific importance.
and other legitimate There are no fish/shellfish culture
uses of the ocean. enterprises near the site. There may be

recreational vessels passing through the
site, but the area is not a recreational
destination.

9 Existing water quality | Water quality is excellent with no Same as North Alternative
and ecology of the evidence of degradation.
site as determined by
available data or by
trend assessment or
baseline surveys.

10 | Potentiality for the Unknown, but due to the great water Same as North Alternative
development or depth and temperature differences
recruitment of between the disposal site and the
nuisance species in potential near shore dredge areas it is
the disposal site. unlikely that any transported nuisance

species would survive at the ODMDS.
11 | Existence at, orin No culturally significant natural or cultural | Same as North Alternative
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2.8 COMPARISON OF ALTERNATIVES

No significant adverse impacts were identified under either ODMDS alternative and no
mitigation is proposed (Table 2-4).

Table 2-4. ODMDS Alternatives, Summary of Impacts

ODMDS - Northwest
ODMDS - North Alternative Alternative
1 | Air Quality Less than Significant Same as North Alternative
2 | Water Quality Less than Significant Same as North Alternative
3 | Sediment Quality Less than Significant Same as North Alternative
4 II\:/:zﬁne Birds, Mammals and Less than Significant Same as North Alternative
5. | Benthic Communities Less than Significant Same as North Alternative
6 Threatened and Endangered Less than Significant Same as North Alternative
Species
7 | Marine Protected Areas Less than Significant Same as North Alternative
8 | Recreational Use Less than Significant Same as North Alternative
9 | Commercial Use Less than Significant Same as North Alternative
10 | Cultural Resources Less than Significant Same as North Alternative
11 | Public Health and Welfare Less than Significant Same as North Alternative

29 PREFERRED ALTERNATIVE

Based upon a comparison of the two ODMDS alternatives, the Northwest Alternative is the
Preferred Alternative. Both ODMDS alternatives meet the five general site selection criteria 40
CFR 2285 (a) to (e) and USEPA Specific Site Selection Criteria (40 CFR 228.6 (a). The
ODMDS alternatives are not readily distinguishable from each other based on water quality and
sediment quality. Additionally, both ODMDS alternatives have similar physical and biological
properties and there would be less than significant impacts to other resource areas evaluated in
this EIS (see Table 2-4). However, the Northwest Alternative is closer to Apra Harbor and
farther away from FADS and the Visual Resource Area defined in the ZSF than the North
Alternative (see Figure 2-3). By reducing the distance needed to travel to the ODMDS, the
already less-than-significant potential impacts to air quality are further reduced in addition to
reductions in fossil-fuel consumption, operational duration, and operating costs. Based on
these differences, the Northwest Alternative is the Environmentally Preferred Alternative and the
Proposed Action.
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3.0 EXISTING ENVIRONMENT

Section 3.0, Existing Environment, and Section ~ Chapter 3:

4.0, Environmental Consequences, are

organized by the USEPA general and specific =~ 3.0 EXisting Environment
selection criteria for designating an ODMDS (40 3.1 Physical Environment
CFR 228.5 and 228.6). This organization by
criteria is different from the typical NEPA EIS of
other federal actions, but the key environmental 3.3 Socioeconomic Environment
resources are addressed.

3.2 Biological Environment

The geographic area described and assessed

for each selection criteria/resource area varies.

The Region of Influence (ROI) for each resource is a geographic area within which the proposed
action may exert some influence. For example, discussions of climate or commercial traffic
would cover a large geographic ROI, while bathymetry and sediment discussions would be
limited to a narrowly defined ROI, such as the immediate vicinity of alternative ODMDSs located
within two study areas. Surveys were conducted by Weston Solutions to obtain measurements
of various physical oceanographic and biological parameters. Results of surveys are
incorporated into the following discussions of the Physical Environment (Section 3.1) and the
Biological Environment (Section 3.2). Physical and chemical parameters measured were
selected to provide data on the background concentrations of potential contaminants of concern
in the receiving sediments collected from the two study areas, a proposed reference site, and
the surrounding study region, in accordance with the guidance document for designation of
ODMDS (Pequegnat et al. 1990). Current USEPA SW-846 analytical methods were used in
chemical analysis (USEPA 2001). The specific sediment analyses and target detection limits
are specified in the SAP developed for this project (Weston Solutions and Belt Collins 2007a).
Detailed results from these surveys are included in Weston Solutions and TEC (2008b), which
comprises the field report resulting from these surveys. Section 3.3 contains a discussion of the
Socioeconomic Environment.

3.1 PHYSICAL ENVIRONMENT

The physical environment in the study region includes waters offshore of Guam from the surface
to the seafloor and the associated physical and oceanographic characteristics of this
environment. The following sections include descriptions of the overall climate and air quality,
physical oceanography, characteristics of the water column, regional geology, and
characteristics of marine sediments. Gathering information on characteristics of the various
physical parameters allows for a determination of baseline conditions that may be affected by
dredged material disposal operations.

3.1.1  Climate and Air Quality
3.1.1.1 Climate

The ROI for climate is the general region of Guam, which includes the ODMDS study areas, the
Island of Guam, and the offshore area between them. Guam consistently has warm and humid
weather, typical of a tropical marine climate. The average daily temperature range is between
76 and 88°Farenheit (°F) (24 and 31°Celcius [°C]). The relative humidity ranges between 65-
75% during the day and 85-100% at night (DON 2003). Tradewinds are fairly consistent
throughout the year with an average wind speed of 10 miles per hour (mph) (16 kilometers per
hour [kph]) from the east (National Weather Service [NWS] 2004). Table 3-1 summarizes the
basic meteorological conditions for Guam.
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Guam has two primary seasons. The dry season occurs from January to April with a monthly
average of 3.25 in (8.3 cm) of rain. July through October comprise the wet season with rainfall
averaging approximately 12 inch (in)/month (0.3 m/month) (NWS 2004). The remaining months,
May/June and November/December are transitional with no distinct pattern of dry or wet
conditions (DON 2003).

Typhoons can occur at any time on Guam; however, they typically occur during the wet months.
Typhoons are tropical storms originating in the South Pacific that have sustained winds of at
least 75 mph (121 kph). Along with high winds, typhoons bring heavy rains and storm surge.
Between the years 1959 and 2007, an annual mean of 31 typhoons occurred in the western
North Pacific (U.S. Naval Maritime Forecast Center/Joint Typhoon Warning Center 2007);
however, only 19 typhoons passed over Guam in a 57 year span from 1948 to 2005 (e.g., 1
typhoon every 3 years) (Guam Power Authority 2005). In recent years, the frequency of
typhoons impacting Guam has risen, with the most devastating occurring in late 2002. Super
Typhoon Pongsona occurred on December 8, 2002 with sustained winds greater than 150 mph
(241 kph) and gusts exceeding 180 mph (290 kph).

Table 3-1. Summary of Meteorological Conditions for Guam

Weather
Elements Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec | Annual
Mean Wind 119 | 128 | 125 | 128 | 113 | 102 | 87 | 83 | 77 | 86 | 111 | 129 | 107
Speed (mph)
Prevailing

Wind Direction | 080E | 070E | 0O80E | 090E | 090E | 100E | 100E | 100E | 100E | 100E | O80E | 090E 090E
(deg. N)

Precipitation

(in) 391 | 278 | 288 | 3.46 | 566 | 593 | 9.83 | 12.32 | 14.04 | 11.69 | 8.02 | 5.27 85.78

Mean
Temperature 24 25 26 26 26 27 27 27 26 27 27 26 26.17
%)

Mean Relative

Humidity (%) 7 76 75 74 73 76 76 81 81 80 80 78 77.25

3.1.1.2 Air Quality

The ROI for air quality is the general region of Guam, which includes the ODMDS study areas,
the Island of Guam, and the offshore area between them. The Clean Air Act (CAA) designated
the EPA to establish primary air quality standards to protect public health and secondary air
guality standards to protect ecosystems, including plants and animals, and to protect against
decreased visibility and damage to crops, vegetation and buildings. The USEPA set national
ambient air quality standards (NAAQS) for six criteria pollutants which include nitrogen dioxide,
ozone, sulfur dioxide, particulate matter, carbon monoxide (CO) and lead. Monitors measure
the air quality throughout the country, including U.S. Territories, and determine areas that have
met (attainment) or not met (nonattainment) these standards (USEPA 2003).

Guam has “attained” the USEPA’s air quality standards with the exception of two areas
classified as nonattainment for sulfur dioxide (SO,) as of September 1999. These areas are
within a 2.2 mi (3.5 km) radius of the Piti Power Plant and the Tanguisson Power Plant (USEPA
2003) (Figure 3-1). The Piti Power Plant is approximately 13.7 nm (25.4 km) south-southeast of
the North Study Area and 13.5 nm (25.0 km) southeast of the Northwest Study Area. The
Tanguisson Power Plant is approximately 14.9 nm (27.6 km) southeast of the Northwest Study
Area and 19.3 nm (35.7 km) east of the Northwest Study Area. None of nonattainment areas
around Piti Power Plant or Tanguisson Power Plant encompass either of the proposed study
areas.
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3.1.2 Physical Oceanography

Oceanographic currents are distinguished by wind-driven surface currents in the upper portion
of the water column and thermohaline currents in the intermediate and bottom layers of the
oceans. Surface currents consist predominantly of the horizontal movement of water whereas
vertical movement (e.g., upwelling or downwelling) resulting from density differences is
characteristic of deeper waters.

Surface currents in the vicinity of Guam are dominated by the North Pacific Equatorial Current
(NPEC), though coastal eddies may develop in the lee (westward side) of the island as a result
of the NPEC flowing past Guam. The NPEC flows westward at an average speed of 0.33 to
0.66 ft/s (0.1 to 0.2 m/s, 0.2 to 0.4 kt; DON 2005) and reaching a maximum speed of
approximately 0.98 ft/s (0.3 m/s, 0.6 kt; Wolanski et al. 2003) in response to tradewinds typically
occurring between 10° N and 15° N (Reid 1997). Seasonal differences were identified with
respect to the direction of the tradewinds. The direction of the tradewinds tend to be more
uniform during the dry season (winter months) with more directional variability during the wet
season (summer months) (NOAA 2009a). The strength and location of coastal eddies west of
Guam are dependent on the angle at which the NPEC approaches and subsequently bifurcates
around the island mass. These eddies are capable of producing eastward moving currents on
the lee (westward side) of Guam (Wolanski et al. 2003).

The Pacific EI Nino/Southern Oscillation (ENSO) is an important coupled ocean-atmosphere
phenomenon that can cause climate variability. During El Nifio, tradewind activity is weakened
or in a strong El Nino even reversed due to higher-than-average air pressure covering Indonesia
and the western tropical Pacific and below-average air pressure covering the eastern tropical
Pacific. During La Nifia, the tradewinds become stronger than normal due to below-average air
pressure covering Indonesia and the western tropical Pacific and above-average air pressure
covering the eastern tropical Pacific (PEAC 2006).

Deep water currents in this region are dominated by the North Pacific Deep Water (NPDW) and
the Lower Circumpolar Water (LCPW). The NPDW flows westward from the northeastern
Pacific Ocean and the LCPW, after flowing northwestward across the equator east of Guam,
branches into two limbs, a northward flow into the Pacific Basin and a westward flow towards
the West Marianas Basin (Siedler et al. 2004).

The following sections describe the regional and ODMDS specific surface, intermediate layer
and bottom currents from both modeled (satellite-derived) data and in situ (instrument-
measured) data collection. The ROI for the following sections on oceanic currents is the water
column within the ODMDS study areas.

3.1.2.1 Modeled Currents

Data generated from the global Navy Coastal Ocean Model (NCOM) was first used to evaluate
currents surrounding the vicinity of the ODMDS alternative sites to determine consistency of
regional current patterns and to understand the currents that dredged material may be subject
to as a consequence of horizontal dispersion after the initial placement of material. The NCOM
is an assimilative ocean model nowcast/forecast system developed and administered by the
Naval Oceanographic Office (NAVO). Barron et al. (2007) discusses model validation using
both observational data and other global ocean models for comparison. Detailed results of the
modeled current data assessment are presented in the Ocean Current Study, Ocean Dredged
Material Disposal Site, Apra Harbor, Guam (Weston Solutions and Belt Collins 2007b) and
summarized briefly below.
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Resolution of the model is 1/8°, or 7.5 x 7.5 nm. Input parameters for the model are satellite-
measured sea surface temperature (SST) and sea surface height (SSH; altimetry) derived from
the Modular Ocean Data Assimilation System (MODAS) and Navy Layered Ocean Model
(NLOM), respectively. SST and SSH measurements are then used to project a vertical profile of
temperature and density, from which thermohaline currents are derived. Thermohaline currents
occur at depth and are driven by differences in density rather than wind patterns, which derive
surface currents. Surface currents are derived from atmospheric conditions provided by the
Navy Operational Global Atmospheric Prediction System (NOGAPS) which force NCOM
predictions. Ocean depth and coastline boundaries used in the NCOM are based on a global
dataset of two minute (1/30°) bathymetry data. Tidal currents were not incorporated in the
model results.

Current data were provided for the entire 2005 calendar year. Data were provided for a 1° x 1°
square area bounded by 14° N and 13° N latitude in the north and south, respectively and 145°
E and 144° E longitude in the east and west, respectively. Thus, at the resolution of the model
(1/8°), data were provided at 81 discrete locations. At each of these stations, data were
provided for 17 separate depths. Currents were provided at finer (shorter) intervals near the
surface with increasingly coarse (longer) intervals at deeper depths. At each station and depth,
current data were provided for each six hour increment. Current data were provided as u (east-
west) and v (north-south) vectors.

During processing of the text files, the individual vector data were used to calculate speed and
direction for each location and depth. Rose diagrams representing the frequency distribution of
current directions and speed for each depth at a single location and vector plots representing
daily averaged current velocities at each location by month and depth were created. These
plots provided a cursory review of the spatial (both horizontal and vertical) as well as temporal
patterns in the data. Once patterns were identified, more quantitative statistical analyses were
conducted using SAS software to identify significant trends or differences in the currents.

3.1.2.2 Regional Current Patterns

Surface Currents

During the fall and winter months (predominantly the dry season; Figure 3-2), surface currents
tend to be quite uniform, having a significant west-northwesterly component across much of the
study area. As the surface current approaches and bifurcates around Guam from the east, the
currents in the southern portion of the study area tend to be more westerly, while currents in the
northern portion of the study area tend to be towards the west-northwest. Once past Guam and
beyond the site-specific study areas, these currents converge, with the currents in the southern
portion of the study area trending more northwesterly and currents in the northern portion of the
study area trending more westerly. This pattern creates an area of variable current patterns
directly in the lee of the island, with surface currents capable of flowing back towards Guam on
occasion. This pattern is most evident in February and March when the surface currents are
highly uniform, however, it is also observed in the three preceding months (November through
January) and one succeeding month (April).

In the summer months (predominantly the wet season; Figure 3-2), surface currents are slightly
more variable on a month to month basis and the net current direction tends to flow in more
southwesterly direction. During this time, the currents approaching Guam in the southern
portion of the study area continue to be predominantly to the west, but having an increasingly
greater southwesterly component through time such that currents approaching Guam in
September are primarily trending to the southwest. The currents approaching Guam in the
northern portion of the study typically trend towards the west-southwest, with directional
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variability being greater than those observed in the south during the same time period. In the
lee of the island, the area of variable current patterns continued to persist.

Depth = 10m
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Figure 3-2.
Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 33 ft
(10 m) Depth

Note: Vectors indicate the current direction and relative speed for each day at each station.

Intermediate Layer Currents

Figure 3-3 and Figure 3-4 illustrate the intermediate layer currents on a regional scale. Figure
3-3 shows the upper portion of this layer at 1,300 ft (400 m) and Figure 3-4 shows the lower
portion of this layer at 4,900 ft (1,500 m). At 1,300 ft (400 m), seasonal differences in the
current pattern are apparent, but negligible. Throughout most of the year, the currents
approach Guam from the east, similar to the currents at the surface. At this intermediate depth,
the currents begin to show evidence of flowing along the isobaths, with the structure of the
Marianas Ridge influencing current patterns. Directly east and southeast of Guam, the currents
trend in a southwesterly direction, then once past the southern part of the island, the currents
uniformly turn towards the northwest. Along the western boundary of the regional study area,
the currents are strong and towards the north. Directly on the west side of Guam, the currents
wrapping around the southern tip of the island turn further, trending northeast and eventually
returning to the eastern side of the island as they cross the Rota Banks, just north of Guam.
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Figure 3-3.
Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 1,300
ft (400 m) Depth

Note: Vectors indicate the current direction and relative speed for each day at each station.

Currents approaching northeast of Guam, north of the Rota Banks, flow in a uniform westerly
direction.

At 4,900 ft (1,500 m), there is no evidence of seasonal patterns. The Marianas Ridge, which
trends from the southwest of Guam and continues towards the northeast is apparent and
strongly influences the current patterns. On the east side of the Marianas Ridge, currents are
highly uniform, trending in a southwesterly direction along isobaths at an average speed of 0.16
ft/s (0.05 m/s, 0.09 kt). Itis not evident if the currents at this depth, approaching Guam from the
Eastern Marianas Basin, flow through a gap in the ridge or if another water body is responsible
for the currents on the west side of the Marianas Ridge; however, on the west side of Guam,
currents at 4,900 ft (1,500 m) are also highly uniform, though flowing counter to the currents on
the east side of the ridge, in a north-northeast direction along isobaths at an average speed of
about 0.07 to 0.16 ft/s (0.02 to 0.05 m/s, 0.04 to 0.09 kt).
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Figure 3-4.
Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 4,900
ft (1,500 m) Depth

Note: Vectors indicate the current direction and relative speed for each day at each station.

Bottom Currents

Figure 3-5 illustrates the bottom layer currents on a regional scale. Two distinct bottom currents
are evident, depending on the relation to the Marianas Ridge. East of the Marianas Ridge, the
bottom current below 8,200 ft (2,500 m) continued to be very uniform and trends in a
southwesterly direction at an average speed of about 0.10 to 0.13 ft/s (0.03 to 0.04 m/s, 0.06 to
0.07 kt), flowing along isobaths, similar to the currents in the intermediate layer. West of the
Marianas Ridge, there appears to be a poorly developed countercurrent relative to the
intermediate layer with erratic currents, ranging from a north-northwesterly direction to a south-
southwesterly direction, though areas with a predominant easterly component occur. Current
speeds average about 0.03 to 0.07 ft/s (0.01 to 0.02 m/s, 0.02 to 0.04 kt).
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Figure 3-5.
Vector Plots of Daily Averaged Current Velocities by Month for Each Location at 8,200
ft (2,500 m) Depth

Note: Vectors indicate the current direction and relative speed for each day at each station.

North Alternative Study Area (Modeled) Current Patterns

Surface currents at the North Alternative Study Area exhibit a more consistent pattern than
those at the Northwest Alternative, having a stronger and more westerly component ranging
from 0.08 to 0.30 ft/s (0.03 to 0.1 m/s, 0.05 to 0.18 kt). This is likely a result of its closer
proximity to the uniform westward flows around the north side of the island. However, two to
three week periods consisting of irregular, poorly developed currents occurred at this site. The
southern portion of this site experiences greater variability than the northern portion.
Intermediate layer currents (1,300 ft [400 m] to 6,550 ft [2,000 m]) at the North Alternative area
trend towards the northeast with decreasing variability with increasing depth. Current speeds
are about 0.10 to 0.16 ft/s (0.03 to 0.05 m/s, 0.06 to 0.09 kt) in the intermediate layer. The
bottom currents (below 8,200 ft [2,500 m]) in the North Alternative area were fairly consistent,
trending in a north-northwesterly direction at a speed of approximately 0.07 ft/s (0.02 m/s, 0.04
kt).
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Northwest Alternative Study Area (Modeled) Current Patterns

Surface currents at the Northwest Alternative Study Area tend to be highly variable during most
of the year, with periods of strong and consistent southward flowing pulses during the wet
weather season. Intermediate layer and bottom currents at the Northwest Alternative area are
similar to those modeled in the North Alternative area.

3.1.2.3 In Situ Currents

Arrays of four in-line current meters and one upward-looking current profiler were moored at two
sites, CM1 and CM2 (Figure 3-6), for the purpose of recording surface, midwater, and bottom
currents over a period of one year in the vicinity of the proposed ODMDS. In-line current meters
were positioned at depths of approximately 1,000 ft (305 m), 3,281 ft (1,000 m), 5,702 ft (1,738
m), and at a depth of 328 ft (100 m) above the ocean floor (7,497 ft [2,285 m] at CM1 and 6,982
ft [2,128 m] at CM2). Current direction and velocity were logged by the current meters in 1-hour
intervals. For determining the speed and direction of surface currents, a current profiler was
located in-line with the current meters at a depth of approximately 492 ft (150 m) below the
surface at each location. The current profiler logged surface current data (current velocity and
direction) in 16.4 ft (5 m) intervals every 1 hour from the water’s surface to a depth of 492 ft (150
m). Due to electrical problems in the current profiler installed at CM1, surface current data was
not obtained at this site. Upper surface currents at CM1, to a depth of approximately 82 ft (25
m), appeared to be predominantly wind driven and therefore were assumed to be similar to
those measured at CM2. For ease in interpretation and discussion, vector speeds were
averaged for each day of the year and plotted as speed and direction in vector plots. Vector
plots of average daily mid-water and bottom currents at CM1 are provided in Figure 3-7 while
vector plots of surface water, mid-water and bottom currents at CM2 are provided in Figure 3-8
and Figure 3-9.

CM1 Currents

Surface Currents- Depths of 0-82 ft (0-25 m)

It was assumed that sites CM1 and CM2 experienced similar current speeds and directions in
their upper surface waters as a result of their close proximity to one another and as a result of
the wind-driven nature of upper surface currents. Because surface current data were not
collected at CM1, as previously mentioned, CM2 data were used to represent the uppermost
surface conditions (82 ft (25 m) at both sites. During the months of January, February, March,
and April 2008, the average daily currents measured at 82 ft (25 m) trended almost exclusively
in a west, southwesterly direction with maximum velocities of 1.3 ft/s (0.40 m/s, 0.77 kt) (Figure
3-7). The upper surface currents then ran in a predominantly westerly direction in May and in a
west, southwesterly direction in June. The months of July and August showed the greatest
variability in current direction at 82 ft (25 m) depth, trending from northeast to northwest to
southwest and also had the highest measured current velocities (1.7 ft/s [0.54 m/s, 1.0 kt]). In
September, the current direction ranged from northeast to southwest but trend predominantly in
a southwest direction. In October through early December the upper surface currents returned
to trending almost exclusively in a west, southwesterly direction. Speeds of the upper surface
currents were slightly lower during the mid-summer (June and July) and mid-winter months
(January and February) (average velocity= 0.89 ft/s [0.27 m/s, 0.53 kt]) than at other times of
the year (average velocity = 1.1 ft/s [0.33 m/s, 0.65 kt]).
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Figure 3-7.
Vector Plots of Average Daily Current Direction in 303 m, 1005 m, 1,738 m, and 2,285 m
Depths at CM1

Mid-water Currents- Depths of 995 ft-5,702 ft (303m-1,738m)

Currents in 995 ft (303 m) of depth at CM1 flowed predominantly in a northerly direction during
the first half of the year and in a southerly direction during the second half of the year (see
Figure 3-7). The current direction at 995 ft (3,035 m) in depth was erratic during large periods of
January, April, August, and October, when no persistent directional pattern was observed.
From mid-February through the beginning of April, the current trended in a north/northeasterly
direction, before becoming erratic in the latter portion of April and the beginning of May. A
southerly shift in current direction occurred in May and was followed by a northeasterly current
flow throughout most of June. Currents at CM1 in 995 ft (303 m) depth were the most highly
organized in late June through July when they flowed consistently in a southeasterly direction
and again in September when they flowed consistently in an easterly direction. In November,
currents were somewhat disorganized, initially flowing in a northeasterly direction before shifting
and flowing in a predominantly southwesterly direction.

The CM1 yearly average current speed at 995 ft (303 m) depth was 0.20 ft/s (0.06 m/s, 0.12 kt).
Daily average current speeds ranged from 0.007 to 0.65 ft/s (0.002 to 0.197 m/s, 0.004 to 0.385
kt). Periods in which erratic current directions were observed over several days generally
corresponded with weaker than average current speeds. Disorganized and erratic currents
observed throughout the months of January and August were correlated to the weakest average
monthly current speeds (0.13 ft/s [0.04 m/s, 0.08 kt]). Similarly, periods which had consistent
and organized current directions over the course of 1 week or more corresponded with higher
than average current speeds. July and November had the strongest average monthly current
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speeds (0.30 ft/s and 0.26 ft/s [0.091 m/s and 0.080 m/s, 0.178 kt and 0.154 kt], respectively).
Currents in 3,297 ft (1,005 m) of depth at CM1 flowed predominantly in a southeasterly to
southwesterly direction throughout the majority of the year (Figure 3-7). The current direction
was erratic during the months of January, February, March, April, and November and
corresponded to periods in which below average current velocities were recorded. During the
months of May, August, October, and most of July, the CM1 currents at 3,297 ft (1,005 m)
consistently flowed in a southerly or southwesterly direction. Throughout the months of June
and September the currents trended in a northeasterly to northwesterly direction.

CM1 average current speeds at 3,297 ft (1,005 m) depth (0.13 ft/s [0.040 m/s, 0.078 kt]) were
approximately 40 percent slower than the average yearly velocities measured at 995 ft (303m)
in depth (0.20 ft/s [0.060 m/s, 0.118 kt]). The months of January and February had the weakest
current velocities (0.06 ft/s and 0.07 ft/s [0.017 m/s and 0.020 m/s, 0.036 kt and 0.041 kt],
respectively) while the months of June, July, and October had the strongest average current
velocities (0.25 ft/s, 0.19 ft/s, and 0.19 ft/s [0.076 m/s, 0.057 m/s, and 0.057 m/s; 0.148 kt, 0.112
kt, and 0.112 kt], respectively).

Currents in 5,702 ft (1,738 m) at CM1 were generally less organized than those observed at
other depths, flowing predominantly in either a northerly, northwesterly or southwesterly
direction for the majority of the year (Figure 3-7). The currents at 5,702 ft (1,738 m) flowed
consistently in a southwesterly direction from mid-July through the first week of August and the
end of October through the second week of November. In contrast, currents ran consistently in
a northerly direction throughout March and from mid-August through mid-October. During all
other times of the year, current flow at 5,702 ft (1,738 m) was disorganized and erratic, rarely
flowing in the same direction for longer than two or three days at a time.

CM1 average yearly current velocities (0.09 ft/s [0.027m/s, 0.053 kt]) at 5,702 ft (1,738 m) were
33% slower than those (0.13 ft/s [0.040 m/s, 0.078 kt]) measured at 3,297 ft (1,005 m). The
seamounts located to the west and north of CM1 likely alter the flow of these deepwater
currents. Average monthly current velocities were relatively stable throughout the year, ranging
from 0.06 ft/s (0.017 m/s, 0.035 kt) in May to 0.12 ft/s (0.037 m/s, 0.071 kt) in September.

Bottom Currents- Depth of 7,497 ft (2,285 m)

In general, bottom currents at CM1 (7,497 ft [2,285 m] in depth) were somewhat organized,
flowing in a northwesterly direction approximately 60% of the year (Figure 3-7). As stated
previously, deep water currents in this region are typically dominated by the NPDW and the
LCPW. Bathymetrically, CM1 is located in a sloping valley between two seamounts. The
northeasterly flow of the measured current at 7,497 ft (2,285 m) in depth is likely attributed to
the LCPW, which after being split by the island of Guam, deflects in a northward trajectory over
the study area as it flows past CM1 into the Pacific Basin (Siedler et al. 2004). Bottom currents
in this region flowed in a northward direction from February through June and in a mixed
direction (primarily northerly or southerly) between the months of July through October. The
currents returned to trending in a northerly direction in November.

CM1 average yearly current velocities (0.06 ft/s [0.018 m/s, 0.035 kt]) at 7,497 ft (2,285 m in
depth) were less than those (0.09 ft/s [0.027 m/s, 0.053 kt]) measured at CM1 at 5,702 ft (1,738
m) and similar to those (0.07 ft/s [0.021 m/s, 0.041 kt]) measured at CM2 at a depth of 6,982 ft
(2,128 m). The month of March had the highest average current velocity (0.08 ft/s [0.024 m/s,
0.047 kt]) while the months of August and September had the lowest average current velocities
(0.04 ft/s [0.013 m/s, 0.024 kt]). During all other months, the average monthly current velocity
varied little, ranging from 0.05 to 0.07 ft/s (0.015 to 0.022 m/s, 0.029 to 0.041 kt).
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CM2 Currents

Surface Currents — Depth of 0 to 492 ft (O to 150 m)

During the months of January, February, March, and April 2008, the average daily currents
measured at 82 ft (25 m) trended almost exclusively in a west, southwesterly direction with
maximum speeds of 1.3 ft/s (0.4 m/s, 0.77 kt) (Figure 3-8). The upper surface currents ran in a
predominantly westerly direction in May and in a west, southwesterly direction in June. July and
August had the greatest variability in current direction at 82 ft (25 m) depth, trending from
northeast to northwest to southwest and also had the highest measured current speeds (1.8 ft/s
[0.54 m/s, 1.07 kt]). In September, the current direction ranged from northeast to southwest but
ran predominantly in a southwest direction. In October through early December the upper
surface currents returned to running almost exclusively in a west, southwesterly direction.
Velocities of the upper surface current were slightly lower during the mid-summer (June and
July) and mid-winter months (January and February) (average velocity= 0.9 ft/s [0.27 m/s, 0.53
kt]) than at other times of the year (average velocity = 1.1 ft/s [0.33 m/s, 0.65 kt]).

The direction of surface currents at 164 ft (50 m) in depth was well-correlated with currents at
328 ft (100 m) and 492 ft (150 m) throughout most of the year (Figure 3-8). Average surface
current speeds declined slightly with increasing depth, slowing appreciably below 82 ft (25 m) in
depth. While the yearly average current speed at 82 ft (25 m) was 1.0 ft/s (0.31 m/s, 0.592 kt),
the average yearly current speeds at 164 ft (50 m), 328 ft (100 m), and 492 ft (150 m) were 0.46
ft/s, 0.43 ft/s, and 0.33 ft/s (0.14 m/s, 0.13 m/s and 0.10 m/s; 0.27 kt, 0.25 kt, and 0.20 kt),
respectively.

Surface current directions at 164 ft (50 m) to 492 ft (150 m) in depth often ran counter to
directions of currents measured at 82 ft (25 m) in depth (Figure 3-8). In January, currents at
164 ft (50 m), 328 ft (100 m), and 492 ft (150 m) were erratic and not well correlated among the
surface depths. In February, March, and April, the surface currents at 164 ft (50 m), 328 ft (100
m), and 492 ft (150 m) were well correlated, and ranged from flowing in a north, northeasterly
direction to a south, southeasterly direction. In May and June, the currents predominantly
flowed in an easterly direction (ranging from east northeast to southwest) while from July
through September the currents changed direction regularly, with no prevailing directional
pattern observed. In October, the currents at 164 ft (50 m) and 328 ft (100 m) in depth flowed
primarily in a northeasterly direction at the beginning of the month and in a south-southwesterly
direction in the middle of the month while at 492 ft (150 m) in depth, the current flowed a
predominantly in a northerly direction at the beginning of the month and in a southerly direction
at the end of the month. November currents at 164 ft (50 m), 328 ft (100 m), and 492 ft (150 m)
flowed predominantly easterly, trending in a northeasterly direction at the end of November and
beginning of December.
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Figure 3-8.
Vector Plots of Average Daily Current Direction in 25 m, 50 m, 100 m, and 150 m

Depths at CM2

Mid-water Currents- Depths of 984 ft-5,630 ft (303 m-1,716m)

Currents in 984 ft (300 m) of depth at CM2 flowed in a northeasterly direction throughout the
majority of the year (Figure 3-9). The current direction at 984 ft (300 m) in depth was erratic in
January and during a portion of the middle of February when no persistent directional pattern
was observed. From mid-February through the beginning of April, the current trended in a
north/northeasterly direction, before shifting direction and flowing predominantly southwesterly
through mid-May. From mid-May through mid-June and from mid-July through the end of
October, the current flowed in a northeasterly direction. Current flow from mid-June through
mid-July and from mid-November through the end of November was predominantly in a
southerly direction.

CM2 average current velocities at 984 ft (300 m) in depth (0.20 ft/s [0.06 m/s, 0.12 kt]) were
approximately 40% slower than the averaged velocities measured at 492 ft (150 m) in depth
(0.33 ft/s [0.10 m/s, 0.20 kt]). Disorganized and erratic currents observed in January
corresponded with the weakest average current velocity (0.07 ft/s [0.02 m/s, 0.04 kt]) measured
for a given month. Periods in which erratic current directions were observed over several days
often corresponded with weaker than average current velocities. The highest current velocities
were observed from mid-July through mid-November.
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Figure 3-9.
Vector Plots of Average Daily Current Direction in 306 m, 988 m, 1716 m, and 2128 m
Depths at CM2

Currents in 3,281 ft (1,000 m) of depth at CM2 flowed in a southerly or southwesterly direction
throughout the majority of the year. The current direction at 3,281 ft (1,000 m) in depth was
erratic during the months of January, April, and November. These months corresponded to
periods in which below average current velocities were recorded. During the months of
February, March, May, July, October, and portions of August, the CM2 currents at 3,281 ft
(1,000 m) flowed in a predominantly southerly or southwesterly direction. Throughout June,
September, and for several days at the end of August, the currents trended in a northeasterly to
northwesterly direction.

CM2 average current velocities at 3,281 ft (1,000 m) in depth (0.10 ft/s [0.03 m/s, 0.06 kt]) were
approximately 50% slower than the average yearly velocities measured at 984 ft (300 m) in
depth (0.33 ft/s [0.10 m/s, 0.20 kt]). Periods of weak current velocities were generally correlated
with disorganized and erratic current directions. The months of January and March had the
weakest current velocities (0.05 ft/s and 0.06 ft/s [0.014 m/s and 0.017 m/s, 0.029 kt and 0.035
kt], respectively) while the months of July, October, and August had the strongest average
current velocities (0.19 ft/s, 0.14 ft/s, and 0.13 ft/s [0.059 m/s, 0.042 m/s, and 0.040 m/s; 0.112
kt, 0.083 kt, and 0.077 kt], respectively).

Currents in 5,630 ft (1,716 m) of depth at CM2 were generally less organized than those
observed at other depths, flowing predominantly in either a northerly or southwesterly direction
for most of the year (see Figure 3-9). During the months of March, April, June, August, and the
first two weeks of September, the current flowed mostly in a northerly or northwesterly direction.
The current direction was erratic during the months of February, and March, the first two weeks
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of June, and the months of October and November. These months corresponded to periods in
which below average current velocities were recorded. During the months of January and May,
the first week of July, and the last two weeks in September, the currents at 5,630 ft (1,716 m)
flowed in a predominantly southerly or southwesterly direction.

CM2 average yearly current velocities (0.07 ft/s [0.020 m/s, 0.041 kt]) at 5,630 ft (1,716 m) were
slightly less than those (0.10 ft/s [0.032 m/s, 0.059 kt]) measured at 3,281 ft (1,000 m). Periods
of weak current velocities at 5,630 ft (1,716 m) in depth were generally correlated with erratic
current directions. In contrast to trends observed in upper waters, the month of January had the
highest average current velocity (0.1 ft/s [0.029 m/s, 0.059 kt]). The months of June, October,
and November had the weakest average current velocities (0.05 ft/s, 0.05 ft/s, and 0.06 ft/s
[0.016 m/s, 0.16 m/s, and 0.017 m/s; 0.029 kt, 0.029 kt, and 0.035 kt], respectively) while the
months of January, April, and May had the strongest average current velocities (0.1 ft/s, 0.08
ft/'s, and 0.07 ft/s [0.029 m/s, 0.024 m/s, and 0.022 m/s; 0.059 kt, 0.047 kt, and 0.041 kt],
respectively).

Bottom Currents- Depth of 6,928 ft (2,128 m) depth

In general, bottom currents at CM2 were highly organized, flowing in a northeasterly direction
over 70 percent of the year (see Figure 3-9). As stated previously, deep water currents in this
region are typically dominated by the NPDW and the LCPW. The northeasterly flow of the
measured current at 6,928 ft (2,128 m) in depth is likely attributed to the LCPW, which after
being split by the island, deflects in a northward trajectory over the study area as it flows into the
Pacific Basin (Siedler et al. 2004). During the months of May and July, bottom currents flowed
in a southerly to southwesterly direction for one to two-week periods of time. The remainder of
the year, the bottom currents ran almost exclusively in a northeasterly direction.

CM2 average yearly current velocities (0.07 ft/s [0.021 m/s, 0.041 kt]) at 6,928 ft (2,128 m) in
depth were nearly identical to those (0.07 ft/s [0.020 m/s, 0.041 kt]) measured at 5,577 ft (1,700
m). The month of January had the highest average current velocity (0.13 ft/s [0.039 m/s, 0.077
kt]). During all other months, the average monthly current velocity varied little, ranging from
0.06 ft/s (0.017 m/s, 0.035 kt) in May to 0.08 ft/s (0.024 m/s, 0.047 kt) in February.

3.1.2.4 Comparison between Modeled Currents and In Situ Current Measurements

Current data modeled by the NAVO for use in predicting the transport and deposition of dredged
material at the proposed ODMDS offshore from Guam were compared to in situ current
measurements collected to determine if modeled currents accurately predicted localized
currents within the study area. The two closest sites for which NCOM results were available
were used for comparison to sites CM1 and CM2.

The local features of the offshore environment surrounding Guam significantly affect current
flows. Coastal eddy development in the lee of the island as a result of the NPEC flowing past
Guam was predicted by Wolanski et al. (2003) and is also represented in the NCOM data.
Wolanski's findings indicated that the strength and locations of coastal eddies were dependent
upon the angle at which the NPEC approaches Guam and were affected significantly by storm
systems. During seasons when tropical storms are most prevalent, vector plots of currents
derived from NCOM data show greater variability.

The ENSO phenomenon was considered for the modeled current data and in situ
measurements based on observations and forecasts provided by the Pacific ENSO Applications
Center (PEAC) and a comparison to the Multivariate ENSO Index (MEI) developed by NOAA'’s
Earth System Research Laboratory. Based on the results of this comparison, it was determined
the NCOM current data appropriately reflected what is known about the regional current
patterns around Guam and were representative of near-normal conditions with respect to ENSO
(Weston 2007b). With respect to the ENSO phenomenon during the in situ measurements, May
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through June of 2008 were classified as near-normal conditions. January through April, and
July through December, were classified as weak La Nifia events with the exception of February
and March, which were classified as moderate or stronger La Nina events (NOAA 2009b). The
PEAC observed that while the prevailing state of the climate was ENSO-neutral, climatic effects
typical of La Nifia were noted for much of 2008 and included abnormally strong and widespread
easterly surface winds in the low latitudes (PEAC 2009).

Surface Currents - Site CM1

Surface currents at 984 ft (300 m) in depth were predicted by NCOM to flow most frequently in
either a westerly (19% of the time) or southwesterly direction (18% of the time) and to flow least
frequently in a southerly direction (7% of the time) (Table 3-2). In situ measurements of
currents in 994 ft (303 m) of depth at CM1 determined that currents flowed most frequently in
either a southwesterly (19% of the time) or northerly direction (18% of the time) and least
frequently in a westerly direction (2% of the time; Table 3-3). In general, the current direction
frequencies predicted by NCOM for surface currents at 984 ft (300 m) in depth were not well-
correlated to observed currents at CM1 (Figure 3-10).

Midwater Currents - Site CM1

Modeled currents at depths of 3,281 ft (1,000 m), 4,921 ft (1,500 m), and 6,561 ft (2,000 m)
were largely uniform in direction. NCOM predicted currents at midwater depths to flow
predominantly in a northeasterly direction at depths of 3,281 ft (1,000 m), 4,921 ft (1,500 m),
and 6,561 ft (2,000 m). At 3,281 ft (1,000 m) the model predicted currents to flow northeasterly
99% of the time and northerly 1% of the time, while at 4,921 ft (1,500 m) and 6,561 ft (2,000 m)
the currents were predicted to flow northerly 32% and 18% of the time, respectively, and to flow
in a northeasterly direction 68% and 82% of the time, respectively (Table 3-2). In situ current
readings indicated that currents flowed predominantly in a southerly or southeasterly direction
(22% and 17% of the time, respectively) at 3,281 ft (1,000 m) and in a predominantly northerly
or southerly direction (19% and 17% of the time, respectively) at 5,577 ft (1700 m; Table 3-3).
Northeasterly flows that were predicted to comprise the majority of the flow direction according
to NCOM data accounted for less than 15% of the measured current direction frequency at
3,281 ft (1,000 m) and 5,702 ft (1,738 m). The variable current direction measured in situ at
CM1 suggests that eddy currents in the lee of the island and/or local bathymetric features or
weather patterns may be affecting the nearshore current flow around Guam significantly more
than is predicted by NCOM data. Additionally, tidal fluctuations which are not accounted for in
NCOM results also likely impact current direction to some extent.

Bottom Currents - Site CM1

Currents at 2,500 m in depth were predicted by NCOM data to flow in northwesterly, westerly, or
northerly directions 61%, 16% and 14% of the time, respectively (Table 3-2). Currents
measured approximately 328 ft (100 m) above the ocean floor at CM1 flowed mainly in a
northwesterly direction 25% of the time and in a northerly direction 24% of the time. Southerly
and westerly flows were recorded 11% and 9% of the time, respectively (Table 3-3). With the
exception of the predominant northerly and northwesterly flow direction frequencies, all other
compass headings had relatively similar current direction frequencies.
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Current Speed - Site CM1

Current speeds were predicted by NCOM data to be below 0.7 ft/s (0.2 m/s, 0.4 kt) in all but the
uppermost surface waters (Table 3-4). In 164 ft (50 m) of depth, current speeds were modeled
to be below at 0.7 ft/s (0.2 m/s, 0.4 kt) 80% of the time and between 0.7 and 1.0 ft/s (0.2 and 0.3
m/s, 0.4 and 0.6 kt) 16% of the time, while at 328 ft (100 m) in depth, currents were modeled to
flow at speeds below 0.7 ft/s (0.2 m/s, 0.4 kt) 73% of the time and at 0.7-1.0 ft/s (0.2-0.3 m/s,
0.4-0.6 kt) 19% of the time. Currents were modeled to flow at speeds below 0.7 ft/s (0.2 m/s,
0.4 kt) 100% of the time below 984 ft (300 m) in depth. In situ current measurements at 984 ft
(300 m) in depth and below were less than 0.7 ft/s (0.2 m/s, 0.4 kt) over 99% of the time and
were well correlated to the current speeds predicted by NCOM (Figure 3-10 and Table 3-5).

Table 3-2. Relative Frequencies for Modeled Current Direction at Navy Site 1

Relative Percent Frequency of Current Direction
at Navy Site 1 (13.750° N, 144.500° E)
North South South North
Depth (m) | North east East east South west West west
20 2% 4% 10% 9% 13% 17% 36% 9%
50 3% 3% 6% 13% 16% 22% 33% 4%
100 2% 1% 2% 3% 11% 28% 47% 6%
300 | 16% 10% 8% 9% 7% 18% 19% 15%
1000 1% 99% 0% 0% 0% 0% 0% 0%
1500 | 32% 68% 0% 0% 0% 0% 0% 0%
2000 | 18% 82% 0% 0% 0% 0% 0% 0%
2500 | 14% 10% 0% 0% 0% 0% 16% 61%
Frequency
Total 8% 24% 6% 5% 6% 12% 30% 8%

Table 3-3. Relative Frequencies for In Situ Current Direction at CM1

Relative Percent Frequency of Current Direction at CM1
North South South North
Depth (m) | North east East east South west West west
303 | 18% 17% 15% 12% 13% 19% 2% 5%
1005 | 11% 14% 11% 17% 22% 13% 5% 7%
1738 | 19% 12% 9% 7% 17% 13% 9% 14%
2285 | 24% 10% 4% 8% 11% 9% 9% 25%
Frequency
Total | 18% 13% 10% 11% 16% 14% 6% 13%
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Table 3-4. Modeled Current Speeds at Navy Site 1
Directions
North South South North
North east East east South west West west
Speed | Speed Speed Speed Speed Speed Speed Speed
Depth (m) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s)
20| 0.06 0.06 0.09 0.08 0.10 0.13 0.19 0.09
50 | 0.07 0.06 0.08 0.08 0.09 0.13 0.19 0.08
100 | 0.06 0.05 0.05 0.04 0.06 0.14 0.19 0.08
300 | 0.04 0.02 0.02 0.02 0.02 0.03 0.03 0.03
1000 | 0.08 0.08 0.08 0.08 0.08 0.08 0.07 0.08
1500 | 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
2000 | 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
2500 | 0.01 0.02 0.02 0.01 0.02 0.02 0.02 0.02
Table 3-5. Measured Current Speeds at CM1
Directions
North South South North
North east East east South west West west
Speed | Speed Speed Speed Speed Speed Speed Speed
Depth (m) (ml/s) (mls) (mls) (ml/s) (mls) (mls) (mls) (mls)
303 | 0.06 0.06 0.05 0.06 0.07 0.07 0.04 0.06
1005 | 0.04 0.04 0.03 0.03 0.05 0.05 0.02 0.04
1738 | 0.04 0.03 0.02 0.02 0.02 0.03 0.02 0.03
2285 | 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.02
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Figure 3-10.

Rose Diagram Plots of Daily Average Current Direction and Speed Over 1 Year Period, Comparing Modeled Navy Currents
and in situ Currents at CM1
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Surface Currents - Site CM2

Modeled surface currents at 66 ft (20 m) in depth were somewhat accurate in predicting upper
surface current direction frequencies. NCOM predicted currents to flow in a westerly direction
34% of the time, a northwesterly direction 21% of the time and in a northerly direction 15% of
the time (Table 3-6). In 2008, in situ currents in 66 ft (20 m) of depth at CM2 were observed
flowing in a westerly direction 49% of the time, a northwesterly direction 4% of the time, and in a
northerly direction 33% of the time (Table 3-7). However, as depth increased, the model
became increasingly less accurate with respect to current direction. At 164 ft (50 m) in depth,
although the model predicted that currents would flow predominantly westerly (37% of the time)
or southwesterly (21% of the time), actual flow at CM2 in 164 ft (50 m) of depth was mainly
northwesterly (25% of the time), easterly (21% of the time) and southeasterly (16% of the time).

Current direction frequencies were predicted to remain consistent between depths of 328 ft (100
m) and 984 ft (300 m) at CM2. The model predicted currents to flow primarily westerly (51%
and 53% of the time, respectively), southerly (10% and 16% of the time, respectively), or
northwesterly (18% and 15% of the time, respectively) (Table 3-6). Measured current direction
frequencies at CM2 in 328 ft (100 m) and 984 ft (300 m) of depth however, did not correlate well
with the model's predicted current directions and were not consistent between the two depths
(Figure 3-11). Currents flowed in a northwesterly direction 27% and 6% of the time at 328 ft
(100 m) and 984 ft (300 m) in depth, respectively, while flowing in a northeasterly direction 9%
and 29% of the time, at 328 ft (100 m) and 984 ft (300 m) in depth, respectively (Table 3-7).
The westerly current direction predicted by the model was observed only 5% and 9% of the
time, respectively in 328 ft (100 m) and 984 ft (300 m) at CM2.

Midwater Currents - Site CM2

Modeled currents at depths of 3,281 ft (1000 m), 4,921ft (1,500 m), and 6,562 ft (2,000 m) were
largely uniform in direction. NCOM predicted currents at midwater depths to flow almost
exclusively in a northwesterly direction (Table 3-6). At 3,281 ft (1000 m) in depth, the model
predicted currents to flow easterly 12% of the time and northwesterly 88% of the time, while at
4,921ft (1,500 m) and 6,562 ft (2,000 m) in depth, the currents were predicted to flow
northwesterly 100% of the time. In situ current readings indicated that currents flowed in a
southwesterly direction the majority of the time (27% and 21% at 3,281 ft (1,000 m) and 5,557 ft
(1,700 m; Table 3-7), respectively) while flowing only a small fraction of the time in a
northwesterly direction (7% and 12% of the time at 3,281 ft (1,000 m) and 5,630 ft (1,716 m),
respectively). The variable current direction measured in situ at CM2 suggests that eddy
currents in the lee of the island or local bathymetric features may be affecting the nearshore
current flow around Guam significantly more than is predicted by NCOM data. Additionally, tidal
fluctuations are not accounted for in NCOM results and may impact current directions.

Bottom Currents - Site CM2

Bottom currents in 8,202 ft (2,500 m) of depth were predicted by NCOM data to flow mainly
northwesterly, westerly, or northerly directions 61%, 16% and 14% of the time, respectively
(Table 3-6). Currents measured approximately 328 ft (100 m) above the ocean floor at CM2
flowed in a northeasterly direction 45% of the time and in an easterly direction 24% of the time
(Table 3-7). Westerly and northerly flows were recorded 3% and 11% of the time, respectively.
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Table 3-6. Relative Frequencies for Modeled Current Direction at Navy Site 2

Relative Frequency of Direction at Navy Site 2 (13.625° N, 144.625°E)
Depth (m) | North | Northeast | East | Southeast | South | Southwest | West | Northwest
20 (| 15% 10% 2% 2% 3% 13% 34% 21%
50 7% 13% 5% 2% 2% 21% 37% 13%
100 3% 5% 4% 1% 2% 10% 56% 18%
300 8% 5% 1% 1% 1% 16% 53% 15%
1000 0% 88% 12% 0% 0% 0% 0% 0%
1500 | 0% 100% 0% 0% 0% 0% 0% 0%
2000 0% 100% 0% 0% 0% 0% 0% 0%
2500 | 14% 10% 0% 0% 0% 0% 16% 61%
Frequency
Total 6% 29% 6% 1% 1% 8% 34% 15%

Table 3-7. Relative Frequencies for In Situ Current Direction at CM2

Relative Frequency of Direction at Site CM2
Depth (m) | North | Northeast | East | Southeast | South | Southwest | West | Northwest
20 | 33% 4% 1% 1% 9% 0% 49% 4%
50 | 13% 8% 21% 16% 2% 10% 4% 25%
100 | 10% 9% 18% 15% 3% 14% 5% 27%
306 | 11% 29% 14% 9% 11% 11% 9% 6%
988 8% 9% 11% 12% 24% 27% 3% 7%
1716 | 20% 10% 5% 3% 14% 21% 14% 12%
2128 | 11% 45% 24% 7% 4% 3% 3% 4%
Frequency
Total | 14% 11% 17% 12% 5% 12% % 21%
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Current Speed - Site CM2

Current speeds were predicted by NCOM data to below 0.7 ft/s (0.2 m/s, 0.4 kt) in all but the
uppermost surface waters (Table 3-8). At 66 ft (20 m) in depth, currents were modeled to flow
at speeds below 0.7 ft/s (0.2 m/s, 0.4 kt) 98% of the time and at speeds between 0.7 and 1.0 ft/s
(0.2 and 0.3 m/s, 0.4 and 0.6 kt) 2% of the time, while at 164 ft (50 m) in depth, currents were
modeled to flow at speeds below 0.7 ft/s (0.2 m/s, 0.4 kt) 99% of the time and at speeds of 0.7-
1.0 ft/s (0.2-0.3 m/s, 0.4-0.6 kt) 1% of the time. For all other depths, modeled current speeds
were less than 0.7 ft/s (0.2 m/s, 0.4 kt) 100% of the time. The in situ current profiler at CM2
detected current speeds that were greater than 1.3 ft/s (0.4 m/s, 0.8 kt) 94% of the time at 66 ft
(20 m) in depth and detected current speeds below 0.7 ft/s (0.2 m/s, 0.4 kt) only 1% of the time
(Table 3-9). Current speeds diminished markedly with increasing depth and were measured
below 0.7 ft/s (0.2 m/s, 0.4 kt) 82% of the time at 164 ft (50 m) in depth. Only 1 percent of the
measured current speeds at 164 ft (50 m) were above 1.3 ft/s (0.4 m/s, 0.8 kt). At 328 ft (100
m) depth, 89% of the measured currents were below 0.7 ft/s (0.2 m/s, 0.4 kt) and at 984 ft (300
m) or greater, the current speed was less than 0.7 ft/s (0.2 m/s, 0.4 kt) 99% of the time.
Although upper surface current speeds were underestimated by the modeled data, the
measured speed below 328 ft (100 m) was well correlated with the current speed predicted by
NCOM (Figure 3-11 and Table 3-8).

3.1.2.5 Summary

Modeled NCOM current data and in situ measurements of regional oceanographic currents
were consistent with respect to average speeds; however, in situ measurements showed
greater variability in current direction. The NCOM model does not account for tidal fluctuations
and this is the main source of spatial disparity between actual in situ measurement locations
and NCOM model locations. With these differences noted, it is likely that the fate and transport
of dredged material modeled using NCOM data is conservative (predicts a maximum possible
scenario of a larger area of deposits) due to the uniformity of in NCOM current data. Dredged
material disposed at the Guam ODMDS will likely settle within a smaller area due to the more
variable current directions as measured at the site during the 2008 survey.

3.1.3 Water Column Characteristics and Chemical Analysis

The ROI for all water column characteristics is the water column within the ODMDS study areas.
Water column characteristics include temperature, salinity, turbidity, light transmittance and
dissolved oxygen. These characteristics were evaluated within the study region using a Seabird
Electronics (SBE) 9plus conductivity/temperature/depth (CTD) instrumentation package as well
as collecting water samples for ammonia-N, dissolved orthophosphate-P, nitrate-N, nitrite-N,
total organic carbon (TOC), trace metals, polycyclic aromatic hydrocarbons (PAHS), chlorinated
pesticides and polychlorinated biphenyls (PCBs) (both Aroclors and individual congeners).
Results of the CTD casts and water sampling tests are described below for both study areas,
and approximate sampling locations are displayed in Figure 3-12.
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Table 3-8. Modeled Current Speeds at Navy Site 2
Directions
North South South North
North east East east South west West west
Speed | Speed Speed Speed Speed Speed Speed Speed
Depth (m) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s)
20 | 0.07 0.08 0.07 0.08 0.09 0.08 0.07 0.09
50 | 0.08 0.07 0.06 0.05 0.07 0.07 0.07 0.07
100 | 0.06 0.07 0.08 0.03 0.03 0.08 0.07 0.07
300 | 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.03
1000 | 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
1500 | 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
2000 | 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
2500 | 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01
Table 3-9. Measured Current Speeds at CM2
Directions
North South South North
North east East east South west West west
Speed | Speed Speed Speed Speed Speed Speed Speed
Depth (m) (ml/s) (mls) (mls) (ml/s) (mls) (mls) (mls) (mls)
303 | 0.06 0.06 0.05 0.06 0.07 0.07 0.04 0.06
1005 | 0.04 0.04 0.03 0.03 0.05 0.05 0.02 0.04
1738 | 0.04 0.03 0.02 0.02 0.02 0.03 0.02 0.03
2285 | 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.02
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3.1.3.1 Temperature

Temperature profiles in the open oceans typically have a well mixed surface layer in the upper
330 to 660 ft (100 to 200 m) underlain by a region of rapid temperature decline, known as the
thermocline, which may be several hundreds of meters thick. Below the thermocline,
temperature gradually decreases until temperatures of approximately 34 to 37°F (1 to 3°C) are
reached at the seafloor. The maximum water temperatures, as expected, are located in the
surface layer, where energy from direct sunlight is present but is rapidly dissipated with
increasing depth.

Historical sea surface temperatures (January 2001 through June 2008) measured offshore of
the southwest corner of Guam range from a winter-time low of 80.2°F (26.8°C) to a summer-
time high of 86.7°F (30.4°C), with an annual average temperature of 83.7°F (28.7°C) (NOAA
2008a).

North Study Area

During the Site Characterization Survey conducted in the Guam ODMDS study region in April
2008, the average sea surface temperature (measured at 50 ft [15 m]) for the North Study Area
(Stations 1-3) averaged 83.7°F (28.7°C), which is consistent with historical data. Temperatures
within the upper water column were fairly uniform, averaging 82.8°F (28.2°C) from the surface
down to the top of the thermocline. The top of the thermocline was located between
approximately 425 and 525 ft (130 and 160 m), with an average temperature of 81.1°F (27.3°C).
The thermocline was approximately 820 ft (250 m) thick, extending to depths of approximately
1,310 ft (400 m). Below the thermocline, temperatures gradually decreased from an average of
48.0°F (8.9°C) to an average of 35.6°F (2.0°C) near the ocean floor.

Northwest Study Area

During the Site Characterization Survey conducted in the Guam ODMDS study region in April
2008, the average sea surface temperature (measured at 50 ft [15 m]) for the Northwest Study
Area (Stations 6-8) averaged 83.7°F (28.7°C), which is consistent with historical data. Similar to
conditions in the North Alterative Study Area, temperatures within the upper water column were
fairly uniform, averaging 82.8°F (28.2°C) from the surface down to the top of the thermocline.
The top of the thermocline was located between approximately 410 and 490 ft (125 and 150 m),
with an average temperature of 81.0°F (27.2°C). The thermocline was approximately 790 ft
(240 m) thick, extending to depths of approximately 1,250 ft (380 m). Below the thermocline,
temperatures gradually decreased from an average of 50.9°F (10.5°C) to an average of 35.2°F
(1.8°C) near the ocean floor.

Inshore/Proposed Reference Site

In addition to collecting data from three stations within the North and Northwest Study Areas,
three other stations were surveyed to gain a more comprehensive understanding of the regional
marine biology, geology and physical oceanographic characteristics. These stations were
located inshore of the two study areas and one of these stations was identified as a potential
reference location for future Tier Il testing. Tier Il testing is required under the MPRSA and is
described in the Ocean Testing Manual (USEPA and USACE 1991). Tier Il testing includes the
chemical, bioassay and bioaccumulation testing of project-specific proposed dredged materials
to determine their suitability for ocean disposal. Results of Tier Il tests are compared to similar
tests conducted on reference material. Reference material is collected from a predetermined
reference site having similar characteristics of the study area. Therefore, the surveys
conducted in April 2008, included the collection of data from a location close to, but beyond the
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range of possible impacts of a potential ODMDS, to determine its suitability as a possible
reference site.

During the Site Characterization Survey conducted in the Guam ODMDS study region in April
2008, the average sea surface temperature (measured at 50 ft [15 m]) measured at sites
inshore of the two study areas, including the proposed reference location for future Tier I
testing (Stations 4, 5 and 9) averaged 83.7°F (28.7°C), which is consistent with historical data.
Similar to conditions in the North and Northwest Alterative Study Areas, temperatures within the
upper water column were fairly uniform, averaging 82.9°F (28.3°C) from the surface down to the
top of the thermocline. The top of the thermocline was located between approximately 401 and
460 ft (125 and 140 m), with an average temperature of 81.3°F (27.4°C). The thermocline was
approximately 900 ft (275 m) thick, extending to depths of approximately 1,400 ft (425 m).
Below the thermocline, temperatures gradually decreased from an average of 48.7°F (9.3°C) to
an average of 35.6°F (2.0°C) near the ocean floor.

3.1.3.2 Salinity

Salinity is the measure of the amount of dissolved salts (predominantly chloride and sodium) in
seawater. Salinity tends to remain relatively constant through the water column, but may vary
slightly near the surface due to evaporation and precipitation, and at depth due to mixing of
surface and deep waters. A feature called a halocline is a significant, vertical salinity gradient
that may be found in seawater and affects the density of seawater. Typically located near
thermoclines, haloclines interact with the thermocline and may result in the development of a
pronounced pycnocline (e.g., strong density gradient).

North Study Area

During the Site Characterization Survey conducted in the Guam ODMDS study region in April
2008, the average salinity in the surface waters (measured at 50 ft [15 m]) for the North Study
Area (Stations 1-3) averaged 34.4 parts per thousand (ppth). At the base of the surface water
and just above the thermocline, salinity increased rapidly to a maximum average value of 35.0
ppth at approximately 575 ft (175 m) depth. Salinity then decreased to a minimum average
value of 34.2 ppth near the base of the thermocline. Below the thermocline, the salinity
remained relatively constant, with an average concentration of 34.6 ppth near the seafloor.

Northwest Study Area

In the Northwest Study Area (Stations 6-8), salinity in the surface waters averaged 34.5 ppth
across the three stations. Similar to the salinity profile observed at stations in the North Study
Area, the salinity was consistent in the upper surface waters, then rapidly increased to a
maximum concentration of 35.1 ppth at approximately 560 ft (170 m) depth. Salinity then
decreased to a minimum concentration of 34.3 ppth near the bottom of the thermocline (1,400 ft
[425 m]). Below the thermocline, salinity remained constant, with an average concentration of
34.6 ppth near the seafloor.

Inshore/Proposed Reference Site

Water column salinity profiles at the inshore and proposed reference sites were similar to the
North and Northwest Study Areas. The average salinity in the surface water was 34.5 ppth.
Below the surface layer, salinity rapidly increased to a maximum concentration of 35.1 ppth at
approximately 560 ft (170 m) depth. The minimum salinity concentration occurred at
approximately 1,410 ft (430 m) depth with a concentration of 34.3 ppth. Below the thermocline,
salinity remained constant, having an average concentration of 34.6 ppth near the seafloor.
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3.1.3.3 Transmissivity and Turbidity

Transmissivity and turbidity are measures of the visual water quality. Transmissivity refers to
the amount of light that passes through a sample (high transmissivity values suggest clearer
water) whereas turbidity is a measure of the amount of light scattered by a sample (high
turbidity values suggest turbid or cloudy water). The presence of sediments, excessive algal
growth and plankton may result in lower transmissivity or higher turbidity values. Water clarity
tends to be higher in oceanic regions due to the absence of suspended sediments from
freshwater discharge or resuspension by waves and tides. Transmissivity and turbidity of
seawater near Guam is not likely to be effected by seasonal changes due to the consistently
warm climate.

North Study Area

Transmissivity was slightly lower in surface waters of the North Study Area (Stations 1-3) than in
the middle and lower water column. At the surface, the average transmissivity value was
84.5%, while in the mid-water column transmissivity values were higher at 85.5%.

Turbidity measured in the North Study Area (Stations 1-3) was relatively constant through the
water column; however, slight changes in the turbidity measurements did have a discernable
trend. Turbidity in the surface waters averaged 44.9 nephelometric turbidity units (NTU).
Minimum turbidity values were measured just below the thermocline, averaging approximately
43.3 NTU. Turbidity increased slightly through the remainder of the water column, with an
average value of 44.5 NTU near the seafloor.

Northwest Study Area

Similar to the findings in the North Study Area, the Northwest Study Area (Stations 6-8) had
fairly consistent transmissivity values throughout the water column, with slightly increased
values when approaching the middle water column and elevated values down to the bottom
water in comparison to surface waters. Transmissivity measurements in the surface waters
were 85.2%, and increased slightly to 85.7% approaching the mid-water column.

Turbidity measured in the Northwest Study Area (Stations 6-8) followed the same pattern as in
the North Study Area. Turbidity in the surface waters averaged 43.9 NTU. Minimum turbidity
values were measured just below the thermocline, averaging approximately 42.2 NTU.
Turbidity increased slightly through the remainder of the water column, having an average value
of 44.9 NTU near the seafloor.

Inshore/Propose Reference Site

The sites inshore of the two study areas, including the proposed reference location for future
Tier Il testing (Stations 4, 5 and 9) had fairly consistent transmissivity values throughout the
water column, with a slight increase approaching the middle water column and remaining
elevated to the bottom water when compared to surface waters. Transmissivity measurements
at the inshore and reference sites were 84.8% and increased slightly to 85.8% approaching the
mid-water column.

Turbidity measured in inshore of the two study areas and at the proposed reference site
(Stations 4, 5 and 9) followed the same pattern as in the North and Northwest Study Areas.
Turbidity in the surface waters averaged 43.5 NTU. Minimum turbidity values were measured
just below the thermocline, averaging approximately 42.1 NTU. Turbidity increased slightly
through the remainder of the water column, with an average value of 44.9 NTU near the
seafloor. It should be noted that turbidity values measured at Station 9 in the upper 130 ft (40
m) of the water column were inconsistent with measurements made at all other stations visited
during the Site Characterization Surveys in April 2008. Measured values at this station were up
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to 10 NTU lower than other stations. These lower measurements were likely a result of
incorrect sensor readings rather than greater water clarity, since a corresponding signature was
not evident in transmissivity measurements.

3.1.3.4 Dissolved Oxygen

Sufficient oxygen levels are critical because significant decreases in dissolved oxygen may
cause mortality of some organisms, leading to decreases in overall species diversity. In areas
such as the North Pacific Ocean, seawater generally has higher oxygen content relative to its
low rate of consumption near the surface. Below the surface layer, dissolved oxygen tends to
decrease, having a minimum concentration near the bottom of the light or photic zone. This is
likely due to greater rates of oxygen consumption by the processes of respiration of animals and
plants and microbial decomposition of organic matter or detritus than is being generated by
photosynthesis. At greater depths, dissolved oxygen concentrations tend to increase due to the
capacity for denser and colder seawater to contain more oxygen.

North Study Area

Dissolved oxygen concentrations in the surface waters of the North Study Area (Stations 1-3)
averaged approximately 6.00 milligrams per liter (mg/L). Dissolved oxygen concentrations
slowly increased through the surface layer to an average 6.19 mg/L at 260 ft (80 m) depth.
Concentrations then decreased to 2.19 mg/L at approximately 600 m depth. From 1,970 ft (600
m) to the bottom of the water column, dissolved oxygen concentrations slowly increased to 3.66
mg/L.

Northwest Study Area

The average sea surface dissolved oxygen concentration (measured at 50 ft [15 m]) for the
Northwest Study Area (Stations 6-8) was 5.98 mg/L. The maximum dissolved oxygen
concentration occurred at approximately 260 ft (80 m) depth with a value of 6.16 mg/L, and the
minimum dissolved oxygen concentration occurred at approximately 1,800 ft (550 m) with a
value of 2.21 mg/L. Below 1,800 ft (550 m), dissolved oxygen concentrations slowly increased
until nearly reaching 3.92 mg/L the seafloor.

Inshore/Proposed Reference Site

Dissolved oxygen concentrations in the surface waters measured at sites inshore of the two
study areas, including the proposed reference location for future Tier Ill testing (Stations 4, 5
and 9), averaged 5.98 mg/L. Similar to the dissolved oxygen profiles for the North and
Northwest Study Areas, the dissolved oxygen concentration slowly increased to 6.16 mg/L at
approximately 260 ft (80 m) depth, then decreased to a concentration of 2.21 mg/L at
approximately 1,800 ft (550 m) depth. Below the photic zone, concentrations of dissolved
oxygen increased to an average of 3.76 mg/L.

3.1.3.5 Regional Summary

As expected, water quality parameters, including temperature, salinity, transmissivity, turbidity
and dissolved oxygen, measured across the entire study region were consistent with each other
and followed oceanographic trends typical for tropical latitudes. Temperature remained
relatively constant in the surface layer, decreased rapidly through a thermocline layer between
water depths of approximately 490 to 1,310 ft (150 to 400 m), and then steadily decreased to
minimum values observed near the seafloor. Salinity concentrations also remained constant in
the mixed surface layer, increased sharply near the top of the thermocline, decreased to a
minimum value near the base of the thermocline, and remained relatively constant through the
remainder of the water column. Transmissivity and turbidity values were relatively constant
throughout the entire water column with minor changes. Dissolved oxygen concentrations were
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greatest near the surface, decreasing to a minimum near the base of the photic zone. Below
the photic zone, dissolved oxygen concentrations steadily increased towards the bottom of the
water column. These trends are evident in Figures 3-13 through 3-16, which depict a
representative station from each study area (Station 2 for the North Study Area and Station 7 for
the Northwest Study Area), the proposed reference site (Station 5) and an average of the
remaining six study stations. These figures further illustrate the similarity between study areas
(e.g., there were no significant differences between the North and Northwest Study Areas).

3.1.4 Water Column Chemical Analyses

Conventional and chemical analyses were performed on water samples from four discrete
depths at each of three locations: one in the North Study Area, one in the Northwest Study Area
and one at the proposed reference site. Analyses included nitrogen (ammonia, nitrate, nitrite),
dissolved orthophosphate, TOC, dissolved trace metals and organic pollutants (PAHSs,
chlorinated pesticides/PCBs). The results of these analyses are presented in Table 14 of the
Field Report Baseline Studies Conducted for the Designation of an Ocean Dredged Material
Disposal Site, Apra Harbor, Guam (Weston Solutions and TEC 2008b) and described in the
following sections.

3.1.4.1 Conventional Parameters

Ammonia, dissolved orthophosphate, nitrate, nitrite, and TOC were measured to determine
typical nutrient levels in samples collected offshore of Guam. Seasonal current patterns, uptake
by marine plants (phytoplankton), and upwelling may alter nutrient levels in marine ecosystems.
However, these changes are also caused by biogeochemical processes and regeneration due
to decomposition of sinking particulate matter.

North Study Area

With the exception of nitrite, which was not detected in any of the depth specific samples at
Station 2, nutrients generally increased with depth; whereas TOC generally decreased with
depth (Figure 3-17 and Figure 3-18). Ammonia ranged from non-detectable levels at the
surface to 0.03 mg/L in the near bottom sample (Figure 3-17). Dissolved orthophosphate
concentrations ranged from non-detectable levels at the surface to 0.08 mg/L in the near bottom
sample. Nitrate concentrations ranged from non-detectable levels in the surface sample to 0.5
mg/L in the near bottom sample, with a maximum concentration in the mid-water column sample
of 0.84 mg/L. TOC concentrations ranged from 0.6 mg/L in the surface sample to an estimated
value of 0.1 mg/L in the near bottom sample (Figure 3-18). The Dixon’s Test for extreme values
was utilized to determine the homogeneity of nutrient values throughout the water column.
There were no significant differences in nutrient levels among samples collected at each of the
four different water depths at Station 2 in the North Study Area.
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Figure 3-13.
Comparison of Temperature Profiles between Representative Stations
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Northwest Study Area

With the exception of nitrite which was not detected in any of the depth specific samples at
Station 7, nutrients tended to have an increasing trend with depth, whereas TOC tended to have
a decreasing trend with depth (see Figure 3-17 and Figure 3-18). Ammonia ranged from non-
detectable levels at the surface to 0.04 mg/L in the mid-water column sample; ammonia was not
detected in the near bottom sample (see Figure 3-17 and Figure 3-18). Dissolved
orthophosphate concentrations ranged from non-detectable levels at the surface to 0.06 mg/L in
the near bottom sample. Nitrate concentrations ranged from non-detectable levels in the
surface sample to 0.51 mg/L in the near bottom sample. TOC concentrations ranged from 0.4
mg/L in the surface sample to an estimated value of 0.1 mg/L in the near bottom sample. The
Dixon’s Test for extreme values was utilized to determine the homogeneity of nutrient values
throughout the water column. There were no significant differences in nutrient levels between
samples collected at each of the four different water depths at Station 7 in the Northwest Study
Area.

Inshore/Proposed Reference Site

At the proposed reference site, ammonia and nitrite were not detected in any of the depth
specific samples. Contrary to the trends identified in nutrient levels at the North and Northwest
Study Areas, dissolved orthophosphate, nitrate and TOC did not exhibit a trend with depth (see
Figure 3-17 and Figure 3-18). Dissolved orthophosphate concentrations ranged from non-
detect at the surface and mid-column water samples to 0.08 and 0.07 mg/L in the thermocline
and near bottom samples, respectively. Nitrate concentrations ranged from non-detectable
levels in the surface and mid-column water samples to 0.54 and 0.33 mg/L in the thermocline
and near bottom samples, respectively. TOC concentrations ranged from 0.4 mg/L in the
surface and mid-column water samples to non-detectable levels in the thermocline sample;
TOC had an estimated concentration of 0.1 mg/L in the near bottom sample. The Dixon’'s Test
for extreme values was utilized to determine the homogeneity of nutrient values throughout the
water column. There were no significant differences in nutrient levels between samples
collected at each of the four different water depths at Station 5, the proposed reference site.

3.1.4.2 Trace Metals

North Study Area

In the North Study Area, samples were collected from four distinct depths at Station 2. In the
dissolved form, all trace metals were detected in the four samples with the exception of
aluminum, beryllium, iron, mercury and tin (Table 14 of Weston Solutions and TEC 2008b).
Throughout the water column, dissolved metals concentrations were consistent with other deep
ocean reference samples (Brown et al. 1989a) and had the ranges listed in Table 3-10.
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Table 3-10. Upper and Lower Trace Metal Concentration Values at the

North Study Area

Trace Metal Lower Value (ug/L) Upper Value (ug/L)
Antimony 0.11 0.17
Arsenic 1.63 2.04
Cadmium 0.007 (estimated) 0.073
Chromium 0.179 0.273
Cobalt 0.114 0.258
Copper 0.25 2.09
Lead 0.005 (estimated) 0.03
Manganese 0.12 0.22
Molybdenum 5.79 6.45
Nickel 0.243 0.608
Selenium Non-detectable levels 0.07
Silver 0.04 0.06
Thallium 0.008 (estimated) 0.01
Titanium Non-detectable levels 0.063
Vanadium 1.93 2.23
Zinc 7.11 10.7

All of the dissolved metals concentrations were one to three orders below their respective
Criterion Continuous Concentration (CCC) values. Figure 3-19 illustrates metals concentrations
with depth for those analytes having corresponding CCC and Criterion Maximum Concentration
(CMC) values.

Using the Dixon’s Test for detecting extreme values, it was determined that all four depths had
similar concentrations for each metal with the exception of manganese and zinc. The dissolved
manganese concentration was slightly higher in the bottom sample compared to the other three
depths and the dissolved zinc concentration was slightly lower in the sample collected from the
thermocline than the other three depths. Although these outliers were identified, due to the
relatively low concentrations of these metals in the water samples, the metals concentrations
were averaged across depths for subsequent comparison between alternative study areas.

Northwest Study Area

In the Northwest Study Area, samples were collected from four distinct depths at Station 7. In
the dissolved form, all trace metals were detected in the four samples with the exception of
aluminum, beryllium, iron, mercury and tin (Table 14 of Weston Solutions and TEC 2008b).

Throughout the water column, dissolved metals concentrations were consistent with other deep
ocean reference samples (Brown et al. 1989a) and had the ranges listed in Table 3-11.
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Figure 3-19.

Dissolved Metals Concentrations with Depth in the North
Study Area, Northwest Study Area and Proposed Reference Site

Source: Weston, 2008
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Table 3-11. Upper and Lower Trace Metal Concentration Values at the

Northwest Study Area
Trace Metal Lower Value (pg/L) Upper Value (ug/L)

Antimony 0.13 0.15

Arsenic 1.50 2.10

Cadmium 0.008 (estimated) 0.085
Chromium 0.181 0.253

Cobalt 0.103 0.126

Copper Non-detectable levels 0.70

Lead Non-detectable levels 0.008 (estimated)
Manganese 0.11 0.28
Molybdenum 6.08 6.37

Nickel 0.242 0.567
Selenium Non-detectable levels 0.07

Silver 0.03 (estimated) 0.04

Thallium 0.009 (estimated) 0.01

Titanium Non-detectable levels 0.04
Vanadium 1.94 2.20

zZinc 0.819 9.51

All of the dissolved metals concentrations were one to three orders below their respective CCC
values. Figure 3-19 illustrates metals concentrations with depth for those analytes having
corresponding CCC and CMC values.

Using the Dixon’s Test for detecting extreme values, it was determined that all four depths had
similar concentrations for each metal with the exception of manganese and molybdenum. The
dissolved manganese concentration was slightly higher in the bottom sample compared to the
other three depths and the dissolved molybdenum concentration was slightly higher in the
sample collected from the surface than the other three depths. Although these outliers were
identified and due to the relatively low concentrations of these metals in the water samples, the
metals concentrations were averaged across depths for subsequent comparison between study
areas.

Inshore/Proposed Reference Site

At the proposed reference site, samples were collected from four distinct depths at Station 5. In
the dissolved form, all trace metals were detected in the four samples with the exception of
beryllium, iron, mercury and tin (Table 14 of Weston Solutions and TEC 2008b). Throughout
the water column, dissolved metals concentrations were consistent with other deep ocean
reference samples (Brown et al. 1989a) and had the ranges listed in Table 3-12.
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Table 3-12. Upper and Lower Trace Metal Concentration Values at the

Proposed Reference Site

Trace Metal Lower Value (pg/L) Upper Value (ug/L)
Aluminum Non- detectable levels 3.3 (estimated)
Antimony 0.13 0.16

Arsenic 1.67 2.20

Cadmium 0.005 (estimated) 0.079
Chromium 0.175 0.263

Cobalt 0.089 0.101

Copper 0.03 0.44

Lead Non-detectable levels 0.006 (estimated)
Manganese 0.08 0.16
Molybdenum 5.90 6.20

Nickel 0.216 0.565
Selenium Non-detectable levels 0.07

Silver 0.03 (estimated) 0.04

Thallium 0.009 (estimated) 0.01

Titanium Non-detectable levels 0.049
Vanadium 2.00 2.23

zZinc 6.37 8.06

All of the dissolved metals concentrations were one to three orders below their respective CC