825 NE Multnomah, 1500 LCT

Vé PACIFICORP

Jacqueline ThiefT Wetzsteon

A MIDAMERICAN ENERGY HOLDINGS COMPANY phone (503) 813-5036

July 31,2015
Via E-Mail

Sean Sheldrake

U.S. Environmental Protection Agency
1200 Sixth Avenue, Suite 900

M/S ECL-115

Seattle, WA 98101
Sheldrake.sean@epa.gov

Re:  Supplemental RI/FS Work at the River Mile 11E Project Area
Portland Harbor Superfund Site (PHSS)
Transmittal of the Draft Implementability Study Report

Dear Mr. Sheldrake:

The Draft Implementability Study Report for the River Mile (RM) 11E Project Area is enclosed
for your review. The report was prepared by Dalton, Olmsted & Fuglevand, Inc. (prime
consultant), David Evans and Associates, Inc. (mapping subconsultant), Geotechnical Resources
Inc. (geotechnical subconsultant), and KPFF Consulting Engineers (structural subconsultant) on
behalf of Cargill, Inc.; CBS Corporation; City of Portland; DIL Trust; Glacier Northwest, Inc.;
and PacifiCorp, collectively referred to as the RM11E Group. The Implementability Study
Report identifies and assesses the site conditions that will need to be considered and addressed as
part of the remedial design for the site. It also identifies remedial technologies for sediment
remediation that can be adapted to those site conditions.

We are e-mailing you a copy of the main report with tables and figures merged into a single
PDF. Due to the size of some of the appendices, we are transmitting those to you through a link
to the HIGHTAIL File Delivery Service that also includes a pdf of the main report. Please let
me know if you or any of your partners would like to receive a copy of the report on a CD. As
provided for in the March 2013 Settlement Agreement, two hard copies of the report will be sent
to the Oregon Department of Environmental Quality.

Please do not hesitate to contact me if you have any questions. The River Mile 11E Group looks
forward to receiving and addressing comments on the draft report from EPA and your project
partners.

Sincerely yours,

RMI11E Project Coordinator



ec:

River Mile 11E Respondents

AOC Notice Recipients (Paragraph 97.c through m)
Paul Fuglevand, Dalton, Olmsted & Fuglevand, Inc.
Jon Dasler, David Evans and Associates

Scott Schlechter, Geotechnical Resources Inc.
Stephen Whittington, KPFF Consulting Engineers



Draft Implementability Study Report

Supplemental
Remedial Investigation/Feasibility Study

River Mile 11 East
Portland, Oregon

July 2015

Prepared for
RM11E GROUP

Prepared by
Dalton, Olmsted & Fuglevand, Inc.

With
David Evans and Associates, Inc.
KPFF Consulting Engineers

Geotechnical Resources, Inc.



This page left blank



TABLE OF CONTENTS

1. Introduction and Site Setting............ccccooeiiiiiiiiiiiiniiiii e 1-1
11 General...eeicii s 1-1
1.2 Engineering ASSESSIMENLS ........ccccccviriiiiiiiiiiiiiiiniciecc s 1-1

121  Mapping ASSESSIMENL ........cccoiiiiiiimiiiiiiiiiiicc s 1-2
122  Waterfront Activities and Use Assessment..............cccoeueueinieieicniccccccccccnes 1-2
1.2.3  DEDIiS SUIVEY ..ot 1-3
124  Geotechnical ASSESSIMENt..........ccciuiiiiiiiiiiii s 1-3
1.25  Structural ASSESSMENt .........c.ccuiuiiiuiiiiiiiiiiiii s 1-3
126 Hydrodynamic ASSeSSMeNt...........ccccccuiuiuiiiiiininininiiiiiiiiiceeecee s 1-4
1.3 Site SEttNG....coouiviiiiiiiiiiic s 1-4
1.3.1  Physical Setting and Site Features .............cccocccivviiiiiiniiiniiicinccccce 1-4
1.3.2  Property Ownership and Operations..............cccccccoiiiiiiininininininiiiniiiinccccceeeees 1-5
1.4 Project Mile Baseline............ccccoiiiiiiiiiiiiiiiiiiiiiiiiicc e 1-7
1.5 Project Datuml ... 1-8
1.6 Report Organization ..o 1-9
1.7 Section T FIGUIES........cooiiiiiiiiiiiiiiiciiccc e 1-11

2. MAPPING .o 2-1
20 ODJECHVE ... 2-1
2.2 MapPing TasK......ccooiiiiiiiiiiiiiiiiic s 2-1

221  Task1 - Process Existing Vessel LIDAR Data..........cccccccvruiinniiinnnciineccne, 2-1
222  Task 2 - Acquire Supplemental Data.........ccccoeueiiniiiiiiniiiinccecceecce 2-2
223  Task 3 - Compile Data: Dock Structures and Piling at Cargill and Glacier NW ...2-3
224  Task 4 - Map Submarine Cable Crossing.............cccccceeueieueueiciiccciciiiiieeenes 2-3
225  Task 5 - Map submerged Debris and Submerged Aquatic Vegetation .................. 2-6
22.6  Task 6 - Model Prior LWG Bathymetric Surveys in AutoCAD ............ccccceuvennnne. 2-7
2.3 Reporting and Deliverables..............cccccoiiiiiiiiiniiiiiiiices 2-7

3. Waterfront Activities and Uses AsseSSMent.............cccccucueuiuiuiiiiiiiiiiiiiiiiinnneeennas 3-1
B.1  ODbJECHVE ... s 3-1
3.2 Existing Waterfront Facilities ............ccccoviiiiiiiiiiiiiiiiiiiiiccccceees 3-1

321  Waterfront Facilities..........cccccoeiiiiiiiiiii 3-1
3.3  Waterfront Use Information Sources...............coeuviviiiiiniiininiiiiiiinicicccccccccccccces 3-3
Draft Implementability Study Report i

River Mile 11 East - Portland, Oregon July 31, 2015



3.4  Existing and Planned Future Waterfront Operations.............ccccccceeucuiiiiiiiiininnnnene, 3-3

3.41  Pacificorp Submarine Cable Crossing...........cccceceviriiiriiiiiiiiiciiiicccccccces 3-3
342  Waterfront OPerations ...........cccoeereinieinieineinieinctneteree ettt sae e 3-4
3.43  Frequency and Seasonality of Use...........ccccccciviiiiiiniiiiiininiiiicciicccccces 3-9
3.5  Existing and Planned Waterfront Structures and Utilities.............ccccccoceiiiiiiiinnnne. 3-12
B3.5.1  SHUCHUTES......coiiiiiiiicc s 3-12
3.5.2  PacifiCorp Submarine Cable Crossing Caution Zone.............cccceeueuicivrereinnnenne. 3-12
3.5.3  Shoreline Outfalls...........ccccoeiiiiiiiiiiiii 3-12
3.6 Historical and Planned Dredging............cccccoiiiiniiiiiiiiiiiciiicccccceecces 3-14
3.6.1  Historical USACE Dredging...........cccccovuriiiiiiiiiiiiiiiiiiiiiiiiieeeee s 3-14
3.6.2  Historical Private Dredging............cccccovviiiiiiiiiiiiiiiiiiiiiiiciececceee 3-14
3.6.3  Anecdotal Willamette River Dredging Information .............ccccoeeivniiinnncnnne. 3-16
3.64  Anticipated Future Dredging within RM11E Project Area...........cccceeueiinunuencnnne. 3-16
3.7  Historical Site CONItioNS .........ccociuiiiiiiiiiiiicc s 3-18
3.7.1  Variations in Recorded Bed Elevations.............ccccccocucuiuiiiiiiiiiiiiiiniee 3-18
3.7.2  Historical Shoreline Progression (Fill and Erosion)...........cccccccoioieiiiiinnnnnnnnne. 3-18
3.8  Regulatory Work RestriCtions .........ccccoueuiiiniiiiiiiniiiiincccinccccccceee e 3-20
3.81  In-water Work Windows ...........ccccviiiiiiiiiiinininiiiicccccccccccs 3-21
3.8.2  City of Portland Noise Restrictions............cccceuvuiiririeiiiiiciiiiiiiiiiiinees 3-22
3.83  Floodplain, Greenway and Other Construction Requirements .............c.ccccoeuee. 3-22
3.9  Evaluation of Waterfront Activities and Site Conditions............cccccccceiiiiiininnnnnnnne. 3-22
3.9.1  Waterfront Facility Operations ............ccccoeeioinireiinnieinneeineceseeeeceeeeeenes 3-23
3.9.2  Navigation Clearance Criteria...........coccceoivriiinneiiriricireeeeeeeee s 3-24
393  Construction ACCESS.........ccviiiuiiiiiiiiiiiiice e 3-26
394  PacifiCorp Submarine Cable Crossing............cccocovviririniciiiiiiiiiciicccccccnes 3-27
3.9.5  Outfalls and Shoreline Utilities .............ccooviviiiiiiiiiiiiiiiiicccccccc 3-28
310 CONCIUSIONS......cuiuiiiiiiiiiii et 3-29
3.10.1 Potential Timing Impacts on Remedial Alternatives...........ccccoevviviiiiiinnnnnnne 3-29
3.10.2  Potential Impact ClassifiCation..........coceeevivirueuirinieiceiniecreeeereeeeee e 3-29
311 Section 3 FIGUIES.......c.ccoiiiiiiiiiiiiiiiiccc e 3-31
4. DEDIIS SUIVEY ..ottt 4-1
4T ODbJECHIVE ..o 4-1
4.2 DeDbIisS MaPPING......cccovuiuiuiriiiiiiiiiiieiiieieieeinieeete ettt 4-1
421  Historical Aerial Photographs and Charts ............cccccccciiiiiiiiiiiiiiie 4-1
Draft Implementability Study Report ii

River Mile 11 East - Portland, Oregon July 31, 2015



422  Bathymetric SUIVEYS........cccoviiiiiiiiiiiiiiiiiiic e 4-1

423  Anecdotal Information ..........ccccceiiiiiiiiiiiiiiiii 4-2
43  Debris Evaluation..........cccooiiiiiiiiii s 4-2
431  Individual Large Debris...........ccccoviiiiiiiiiiiiiiiiiciiic e 4-3
43.2  Groups of Vertical Pile RemMNants............ccccceeveeueerniricinneeeineeeeseeeeeeseeeeeseenene 4-5
43.3  Undifferentiated Debris ..........cccocoviiiiiiiiiiiiiiiicc e 4-6
44  Conclusion and Recommendations............ccccooviniiiiiiiiiiiiiiiccccccccccc 4-9
4.5 5ection 4 FIGUIES......cccviuiiiiiiiiiiiiii s 4-11
5. Geotechnical ASSESSEMENL .........c.ccooiiiiiiiiiiiiiiiiiiiii e 5-1
5.1 ObBJECHVE ...t s 5-1
5.2 Geotechnical Site DeSCIIPHION. .......cueueririiieiiririeicireccrrec e 5-1
521  Slope Inclinations, Slope Armoring, and Waterfront Debris............cccccoevvvrinnnnnnnn. 5-1
522  Slope Movements, Retaining Walls, and Existing Inclinometer Data..................... 5-1
523  New Inclinometer Data .........ccccccoiviiiiiiiiiiiiiiiiiiiceee e 5-2
524  Sources of Geotechnical Data ...........ccoouviviiiiiiiiininiiiiiiiiccc 5-3
525  Subsurface Soil Conditions...........ccccceiviviiiiiiiiiiiiiiiiiiiccc s 5-4
52.6  Geologic Cross SECHOMNS. .......ccouiueuiiiiiiiiiiiieiccie e 5-5
527  GIoUNAWALET .....c.ocoviiiiiiiiiiie e 5-6
5.3  Geotechnical Considerations..............cccccciiiiiiiiniiiiininiiiniiiceccce s 5-6
53.1  Historical Riverbank Stability and Oversteepened Slopes...........ccccocvviininnininnnne. 5-6
53.2  Dredging Considerations..............cccccoiviiiiiinininininininiiiiicccceccccccecs 5-7
533  Capping Considerations ............ccccoveiiririeuiininieiineceieeeeeeee e 5-8
534  Debris and Gravel Considerations ............ccccoveueiiriiiiiininiininnecreeeeeeeeeeeeenee 5-9
53.5  Existing Structure Considerations.............cccocevviriiiiiriiiiiiiiiiiciccccccccces 5-10
53.6  Observational APProach .........coccccoivreeinnieinnecereeeeeeee et 5-10
53.7  Preliminary Design Considerations ............ccccceeiiiiniiiinniiiiniiiinncccnenes 5-11
54  Conclusion and Reccommendations...........ccooviiiniiiniiiniiiiicccccccccc 5-12
5.5 5ection b FIGUIES......ccoviuiiiiiiiiiiiiiciicc s 5-15
6. Structural ASSESSIMENL .........cccciiiiiiiiiiiii e 6-1
0.1 ODbDJECHVE ...t s 6-1
6.2  Existing Structural Documents Used as the Basis of the Structural Engineering Analysis
................................................................................................................................................... 6-1

6.3  Existing Structure Descriptions And Apparent Condition...........cccceeeiviviiiinininicnnnnne. 6-3
0.3.1  Sakrete PrOPerty ... 6-3
6.3.2  Stan Herman Property..........cccccoiiiiiiiiiiiiiic s 6-4
Draft Implementability Study Report iii

River Mile 11 East - Portland, Oregon July 31, 2015



6.3.3  ODOT Property ......ccccciiiiiiiiiiiiiiicic e 6-4

6.3.4  RIS&G PrOPerty.....ccoccooiiiiiiiiiiiiiiiiiiciccc e 6-5
6.3.5  Glacier NW Property ... 6-5
0.3.6  UNKELES ..o s 6-8
0.3.7  Cargill Property ... 6-8
6.4  Data and Approach Applied to Structural Analysis.........c.cccccevuvuriiiiiiiiiiiiccnes 6-11
6.41  General Approach to ANalysiS.........ccocoveiviviriiiiiininiiiiiiccieeee s 6-11
6.4.2  Future Remedial Design Considerations.............ccccccevvueuiinniiiinniccininiccnnnes 6-12
6.5  Potential Impacts on Structures from Proposed Remedial Alternatives (Including
Dredging And Capping).......ccccccceveuiuiininiiiiniiiiiiieieeieieieeseee e 6-13

0.5.1  GeNeral......cocoiiiiiiiii e 6-13
6.5.2  Potential Structural Failure Modes............cccccccoiiiiiiiinininniiiiiiiiccccccas 6-14
6.5.3  Potential Remedial Alternatives ...........cccccoeiiviiiiiiinniiiiniiiiccceee 6-16
6.6  Preliminary Guidance to Mitigate Adverse Impacts of Dredging and Capping on
SEUCTUTES ..ottt 6-26

6.7  Consideration of Temporary or Permanent Removal of Waterfront or Overwater
SEUCTUTS ..o 6-27

0.7.1  GeNeral......c.ccoiiiiiiiiiiiii e 6-27
0.7.2  IMPIoVed ACCESS......ccouiuiiiiiiiiiieiciiieee et 6-27
6.7.3  Reduced Risks to Existing Structures.............cccccoeveivivieinniiinnccnecceeene 6-28
6.7.4  Impacts to Slope Stability ..o 6-28
6.7.5  Disturbance of Contaminated Sediments.............cccccccoviiiiiiiiiinininnnnniiiiccees 6-29
0.7.6  COSt IMPACES....c.oouiiiiiiiiiiiicitce e 6-29
0.8 CONCIUSIONS......coiiiiiiiciccc e 6-30
0.9  Section 6 FIGUIES........ccccoiiiiiiiiiiiiiiiiii 6-31
7.  Hydrodynamic ASSESSIMENL..........cccceiuiiiiiiiiiniiiiiiiiirieiiiieieie e 7-1
70 ODJECHVE ...ttt 7-1
7.2 Pre-Existing Hydrodynamic Data SUmmary ............ccccccceiiiiiiiiiiiiiiniiiiiicccnas 7-1
721  PHSS Draft FS AppendixX HC .....cccocoiiiiiiiiiiiiiccccccceeeeceeeee 7-1
7.2.2  Calculated Changes in Riverbed and Bank Elevation ............cccccoceicinniiinnnnae. 7-11
723  Typical Cap and Cover SeCtiONS ...........ccccueuiuriiiiiiiiiiiiiciicccc e 7-11
7.3 Vessel Operator INtEIVIEWS ........cccovvrieuiirinieieinireetee et 7-12
7.3.1 Rob Rich, Shaver Transportation ...........c.cccceeveueernereininieieenreeeeeeeeeseseeseeeenene 7-12
7.3.2 Captain Rick Gill, Columbia River Pilots ..........cccccoiiiiiniiiininiiiiiiicncce 7-13
74  Hydrodynamics Evaluation ..o 7-13
Draft Implementability Study Report iv

River Mile 11 East - Portland, Oregon July 31, 2015



741  Vessel Wakes and Wind-Generated Waves (Wave Action).........ccccceeeveeveucvneenenene. 7-14

742  Vessel Propeller Wash...........cccoiiiiiiinereeeeseet et 7-15
743  River Flows (Currents and Potential Eddies)..........ccccoceereniineiniincinccncincnn 7-16

7.5 CONCIUSION ...ttt 7-17
7.6 SectionN 7 FIGUTES......ccooiiiiiiiiiiiicic s 7-19

8. Summary of Factors that Affect Implementability ... 8-1
8.1  High-Ranked Site FACtOTS .........ccccooiiiiiiiiiiiiiiiicciicccc e 8-1
8.2 Site FactOr PIeSENCE.........cooiiiiiiiiiiiiiccc e 8-1
8.3 5ection 8 FIGUIES.......c.coiviuiiiiiiiiiiiiiccc s 8-3

9. Implementability Considerations ............c.cccoeuviviiiiiiiiiiiiiiiiiicc e 9-1
91  Remedial TEChNOLOZIES .........cccuvuiiiiiiiiiiiiiiiiici s 9-1
91.1  Monitored Natural RECOVETY ........ccccvimiiiiiiiiiiiiiiiiriciiccece s 9-1
91.2  Enhanced Monitored Natural Recovery ..., 9-1
913  InSitu Treatment...........cooiiiiiiiiiiiiii s 9-1
914  Engineered CappPing ...t 9-1
9.1.5  Active CapPiNg.....cccccviiiiiiiiiiiiiiiiicic s 9-2
91.6  Dredging and Disposal..........cccccoceiuiiniiiiiiniiiiiccec s 9-2

9.2 RM11E Implementability Considerations .............ccccceeeiivirieininniicininecinneecreeeeenes 9-2
921  Implementability - General Factors For All Remedies...........cccccccevuvivinniniiiicnnes 9-3
922  Implementability — Capping........cccceeeviviviririririniriiiiiiicccc s 9-5
923  Implementability — Dredging..........ccccoviviiiniiininininiiiiiiciccccccs 9-8
924  Implementability - Other Remedial Technologies...........ccccccccoevinriinnniininncnne. 9-12
9.25  Technologies to Limit Potential Adverse Economic Impacts and Interruptions on
Waterfront BUSINeSSes.............ccoeuiiiiiiiiii 9-13

92,6 Time to IMPIemENt......c.ccoviviiiiiiriieiiecee e 9-14
9.2.7  Cost Considerations...........ccccucueuiuiiiiiiiiiiiii s 9-14

9.3 Regulatory FaCtOrs ........ccccciiiiiiiiiiiiiiiiciccc e 9-15
931  Approvals and Permits .........cccocoreeineininiiiniiineeinieenctce et 9-15
932  Institutional CONtrOls.........ccceuiuiiiiiiiiiiii 9-16

9.4 Section 9 FIGUIeS........cccoovviiiiiiiiiiiic e 9-17
10. Conclusions and Recommendations .............cccccvuiiiiiiriiiiiiiiiiiiicccces 10-1
10.1 Remedial TeChNOIOGIES .........ccccuiuiiiiiiiiiiiiiiicc s 10-1
10.2 Site FACLOIS ...cvviiiiiiiicet e 10-1
10.2.1  Facility Operations (Figure 9.1)........cccccccoiiiiiiiiiiiiiiniiic e 10-1
10.2.2  Navigation Clearance (Figure 9.2) .........ccocoiiiiiiniiniiniiiiniicceeeceeeeeas 10-2
Draft Implementability Study Report v

River Mile 11 East - Portland, Oregon July 31, 2015



10.2.3  Construction Access (FIgure 9.2) ... 10-2

10.24 Submarine Cable Crossing (Figure 9.2) ........ccccccovviiiniiiiciiiicccccccce 10-2
10.2.5 Groups of Vertical Pile Remnants (Figure 9.3).........cccccceiviniiiinniinnniiinine, 10-2
10.2.6  Large Undifferentiated Debris (Figure 9.3) ..........ccccoovviiiinniinniiinncciiae, 10-3
10.2.7  Oversteepened Slopes (Figure 9.4) ..........ccccovviiiiiiiiiiiiicicccccccccs 10-3
10.2.8  Structure Stability and Capacity (Figure 9.1) .........cccocoeiiiiiiiiiiiccccccccne 10-3
10.2.9  Vessel Propeller Wash (Figure 9.5).........ccccooiiivniiiniiiiiicinncciccccees 10-4
10.2.10 Wave Action (Figure 9.5) ..o 10-4

10.3  Selection and Design of Remedial Technologies.............ccccccooviiiinnniiiiniiinicne 10-4
11, REFEIEIICES ... ettt ettt ettt et ee 11-1

LIST OF FIGURES

Figure 1.1 - RMT1E Project AT@a ........ccoiviiiiiiiiiiiiiiiiiiiiiiic s 1-13
Figure 1.2 - Project Mile (PM) versus USACE Navigation Channel Stationing (RM) ................ 1-14
Figure 1.3 - NAVD88 Datum versus CRD Datum...........cccccocooiiiiiiiniiiiicccce, 1-15
Figure 2.1 - Graphic Example of Point Cloud of Vessel-Based LiDAR Data Merged with

Multibeam Sonar Data ...........cccceiiiiiiiiiiiiiiiii e 2-2
Figure 2.2 - Sample of Dock Structures In Autocad ...........oceeivivieininncircceeceeeeee 2-3
Figure 2.3 - Results of Submarine Cable Locate Efforts............cccocoieinnneinnncincccneccee 2-4
Figure 2.4 - Suspected Utility TTeNncCh.......ccooiiiiiiiiiiiiec e 2-5
Figure 2.5 - Example Sonar Returns on Debris (Left) And Example Mapping of Debris (Right)2-6
Figure 3.1 - RM11E Project Area Map Key ..o, 3-33
Figure 3.2a - RM11E Project Area Site Plan and Bathymetry ~PM 10.88 to ~PM 11.05............. 3-34
Figure 3.2b - RM11E Project Area Site Plan and Bathymetry ~ PM 11.05 to ~PM 11.15............ 3-35
Figure 3.2c - RM11E Project Area Site Plan and Bathymetry ~PM 11.15 to ~PM 11.35 ............. 3-36
Figure 3.2d - RM11E Project Area Site Plan and Bathymetry ~PM 11.35 to ~PM 11.54............. 3-37
Figure 3.3a - RM11E Project Area Slope Map ~PM 10.88 to ~PM 11.05..........ccccoouvviuiiniriinnnn 3-38
Figure 3.3b - RM11E Project Area Slope Map ~PM 11.05 to ~PM 11.15.......c.cccoovvvnnnninnnnnns 3-39
Figure 3.3c - RM11E Project Area Slope Map ~PM 11.15to ~PM 11.35........cccccevrrrriiinne 3-40
Figure 3.3d - RM11E Project Area Slope Map ~PM 11.35 to ~PM 11.54.........cccccvivirirniininnnnnnn. 3-41
Figure 3.4a - RM11E Project Area Site Plan and Facility Photos ~PM 10.88 to ~PM 11.05........ 3-42
Figure 3.4b - RM11E Project Area Site Plan and Facility Photos ~PM 11.05 to ~PM 11.15........ 3-43
Figure 3.4c - RM11E Project Area Site Plan and Facility Photos ~PM 11.15 to ~PM 11.35........ 3-44
Figure 3.4d - RM11E Project Area Site Plan and Facility Photos ~PM 11.35 to ~PM 11.54 .......3-45
Figure 3.5a - Navigation Areas (CRD Vertical Datum) and Private Dredging (1996-2009) ......3-46
Figure 3.5b - Navigation Areas (NAVD88 Vertical Datum) and Private Dredging (1996-2009)

....................................................................................................................................... 3-47
Figure 3.6 - Cargill Ocean-Going Vessel Calls Per Month............cccccccooiiiiiiinniiiiiiis 3-9
Figure 3.7 - Glacier NW Ocean-Going-Vessel Calls Per Month............ccccooeviiiinnniiiinnnnns 3-10
Figure 3.8 - Busiest Months by Vessel Calls ..........ccccovueuiiniriiinnccireeeeeeeeeereeeeese e 3-11
Draft Implementability Study Report vi

River Mile 11 East - Portland, Oregon July 31, 2015



Figure 3.9a - Cross Sections: Variations in Recorded Bed Elevations in RM11E Project Area PM

1112 and PM T1.30 .o 3-48
Figure 3.9b - Cross Sections: Variations in Recorded Bed Elevations in RM11E Project Area PM
11.36 and PM T11.44 ... 3-49
Figure 3.10 - Historical Shoreline Plan VIew ... 3-50
Figure 3.11a - Cross Sections: RM11E Project Area Shoreline Changes: PM 11.18 and PM 11.25
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 3-51
Figure 3.11b - Cross Sections: RM11E Project Area Shoreline Changes: PM 11.33 and PM 11.39
....................................................................................................................................... 3-52
Figure 3.11c - Cross Sections: RM11E Project Area Shoreline Changes: PM 11.47 and PM 11.52
....................................................................................................................................... 3-53
Figure 3.12 - Agency Preferred In-Water Work Windows.............cccccccceiiiinininnnnnnnniieenns 3-21
Figure 3.13 - PHSS Draft FS Navigation Clearance Criteria............cccccccoeiiiniininininnnnnniieeins 3-54

Figure 3.14a - RM11E Project Area Construction Access Site Plan ~PM 10.88 to ~PM 11.05....3-55
Figure 3.14b - RM11E Project Area Construction Access Site Plan ~PM 11.05 to ~PM 11.15 ...3-56
Figure 3.14c - RM11E Project Area Construction Access Site Plan ~PM 11.15 to ~PM 11.35....3-57
Figure 3.14d - RM11E Project Area Construction Access Site Plan ~PM 11.35 to ~PM 11.54...3-58

Figure 3.15 - Summary of Potential Timing Impacts on Remedial Alternatives......................... 3-29
Figure 3.16a - Waterfront Activities and Use Impact Areas ~PM 10.88 to ~PM 11.05............... 3-59
Figure 3.16b - Waterfront Activities and Use Impact Areas ~PM 11.05 to ~PM 11.15............... 3-60
Figure 3.16c - Waterfront Activities and Use Impact Areas ~PM 11.15 to ~PM 11.35 ............... 3-61
Figure 3.16d - Waterfront Activities and Use Impact Areas ~PM 11.35 to ~PM 11.54............... 3-62
Figure 4.1a =1943 Air PROTO.......c.oiiiiiciccicce et 4-13
Figure 4.1b — 1963 Air PROTO........ccoiiiiiiiiiiccieceee et e 4-14
Figure 4.2 - Historical Shoreline Structure Extents..............cccccoveiinnniinniiinncceeeee, 4-15
Figure 4.3a - Debris and Shoreline Structure Site Plan ~PM 10.88 to ~PM 11.05.............ccc....... 4-16
Figure 4.3b - Debris and Shoreline Structure Site Plan ~PM 11.05 to ~PM 11.15..............c.c....... 4-17
Figure 4.3c - Debris and Shoreline Structure Site Plan ~PM 11.15 to ~PM 11.35.............c.c.c....... 4-18
Figure 4.3d - Debris and Shoreline Structure Site Plan ~PM 11.35 to ~PM 11.54 ....................... 4-19
Figure 4.4 - Groups of Vertical Piles 3D Detail Example............ccccccccvviiiiniiiinniiiiiiccen, 4-20
Figure 4.5a - Debris Impact Areas ~PM 10.88 to ~PM 11.05........ccccccovuviiiiniiiiiniiiiicccen, 4-21
Figure 4.5b - Debris Impact Areas ~PM 11.05 to ~PM 11.15......c.cccceciviviiiinniiiiiiiiicccen, 4-22
Figure 4.5c - Debris Impact Areas ~PM 11.15 to ~PM 11.35 ........cccceciiviiiiiiiiiiiiciiccce, 4-23
Figure 4.5d - Debris Impact Areas ~PM 11.35 to ~PM 11.54........ccccccevvviiiininiiiniiiiiccen, 4-24
Figure 5.1 - Site Plan (Cargill)........cccccccooiiiiiiiiiiiiiiiiiciicccce 5-17
Figure 5.2 - Site Plan & Geologic Cross Section A-A’ ..........ccccocoiiiiviiiininiiiiniiciieieeeens 5-18
Figure 5.3 - Geologic Cross Section B-B" (PM T1.18) .......cccccoouviiiiininiiiiiiiiiiiicciiiicciiecens 5-19
Figure 5.4 - Geologic Cross Section C-C" (PM 11.36).........cccceeuvrmiiiiniiiiiiiiiiniccicecieecns 5-20
Figure 5.5 - Geologic Cross Section D-D” (PM 11.40) .......ccccocoviiiiiiniiiiiiniiiiiiiciicceeens 5-21
Figure 5.6a - Geotechnical Impact Areas ~PM 10.88 to ~PM 11.05.........cccccceueueuriiiiiiiiiinnnes 5-22
Figure 5.6b - Geotechnical Impact Areas ~PM 11.05 to ~PM 11.15.....ccccecirnieinneciriecene 5-23
Figure 5.6c - Geotechnical Impact Areas ~PM 11.15 to ~PM 11.35 ......cccoceeviivnreinireciirenceene 5-24
Figure 5.6d - Geotechnical Impact Areas ~PM 11.35 to ~PM 11.54........cccoceeivmreinneciineennen. 5-25
Figure 5.7 - Contaminated Sediment Removal ............ccccoeiiiiniiinniiicceccneeceeeee 5-26
Figure 5.8 - Temporary Retaining Wall for Dredging...........cccccoeeiiinieinnicinnicinecceeene. 5-27
Figure 5.9 - Toe Buttress with Engineered Cap ..........cccccouveiiiiniiinnicicciecceeceeeeee 5-28
Figure 5.10 - Permanent Retaining Wall with Engineered Cap..........ccccccooevivinnninininccnnnns 5-29
Draft Implementability Study Report vii

River Mile 11 East - Portland, Oregon July 31, 2015



Figure 5.11 - Series of Permanent Upslope Retaining Walls............cccoooiiiiiinniniiiiiin, 5-30

Figure 5.12 - Lateral Earth Pressures (Cantilever Sheet Pile Toe Wall)...........cccccccvvnniiinnnnns 5-31
Figure 5.13 - Lateral Earth Pressures (Anchored Soldier Pile Wall) ..........ccccccceuvinnnnniinnnnns 5-32
Figure 5.14 - Post-Dredging Lateral Loads on Piling............ccccccceiiiiiiiiiniiniiiiicns 5-33
Figure 6.1 - Structural Assessment Key Map ........ccccocoeiiiiiiiiiiiiiiiiiiiccinseas 6-33
Figure 6.2 - Partial Site Plan and Facility Photos - Sakrete..............ccccccoeiiiiiiniinniniiiiicnas 6-34
Figure 6.3 - Partial Site Plan and Facility Photos - RIS&G ............ccccccvviiiiniiiiniiiiiicce, 6-35
Figure 6.4 - Partial Site Plan and Facility Photos - Glacier NW (Downstream Portion) ............ 6-36
Figure 6.5 - Partial Site Plan and Facility Photos - Glacier NW (Upstream Portion).................. 6-37
Figure 6.6 - Partial Site Plan and Facility Photos - Cargill (Temco) (Downstream Portion) ......6-38
Figure 6.7 - Partial Site Plan and Facility Photos - Cargill (Temco) (Upstream Portion)........... 6-39
Figure 6.8 - Pile Failure Mode: Pile Kick-Out ..........cccccooeiiiiniiiiiiiiiiiicicccce, 6-40
Figure 6.9 - Pile Failure Mode: Pile Buckling...........ccccccooeiiiniiiiiiniiiiiiiiiccccccce, 6-41
Figure 6.10 - Pile Failure Mode: Pile Shear.............ccccccoiiiiiiiiiiiiiiiccccccce, 6-42
Figure 6.11 - Pile Failure Mode: Soil Bearing.............ccccccceoiviviiiniiiiiniiiiiiinccccccen, 6-43
Figure 6.12 - Pile Failure Mode: Pile UpIift.........cccccooviiiiiiiiiiiiiiiiiccccsccccnas 6-44
Figure 6.13 - Wall Failure Mode: SIding ...........ccocoeiiiiiiiiiniiiiiiiiiiicccccces 6-45
Figure 6.14 - Wall Failure Mode: OVerturning.............cccooovvvvivinininiiinininiieciceeciccccccccccens 6-46
Figure 6.15 - Wall Failure Mode: Wall BEaring...........ccccceeueuivririeininiieirineceseeceeneeeeeeneeens 6-47
Figure 6.16 - Wall Failure Mode: Tieback Anchor Pullout.............cccccoiiiiiiiiinniniiiiicns 6-48
Figure 6.17 - Typical Section at Oversteepened Slope ~ PM 11.30.........ccccceuvivinnnnnniniiincnnns 6-49
Figure 6.18 - Typical Section at Stable Slope ~ PM 11.36..........ccccccceoiiiiiiininiiiiiniiiiiiiieeennns 6-50
Figure 6.19 - Toe Wall at Piling ...........ccccooiiiiiiiniiiiiiiices 6-51
Figure 6.20 - Retaining Wall Upslope of Pile..........cccccccoeiiiiiiiiiiiiiiiiniinninccccicas 6-52
Figure 6.21 - SIope ReGrading ..........ccoeueuiiririeuiiniriccirieeereeee et 6-53
Figure 6.22 — Pile BraCing........cccovueuiririiieiiinieicicireeeeere et 6-54
Figure 7.1 - Willamette River Stage Average 2007 to 2012 and Actual 2013 ...........ccccoevreeennnne. 7-21
Figure 7.2 - Typical RM11E Project Area Wave Zone Cross Section ...........cceccceeeveeveeenrucccennnen 7-5
Figure 7.3a - Wave Zone and RM11E Project Area Stable Particle Sizes for Waves ~PM 10.88 to

SPM I TTL05. s 7-22
Figure 7.3b - Wave Zone and RM11E Project Area Stable Particle Sizes for Waves ~ PM 11.05 to

SPM LIS s 7-23
Figure 7.3c - Wave Zone and RM11E Project Area Stable Particle Sizes for Waves ~ PM 11.15 to

SPM TL35 s 7-24
Figure 7.3d - Wave Zone and RM11E Project Area Stable Particle Sizes for Waves ~PM 11.35 to

SPM LS4 e 7-25
Figure 7.4a - RM11E Project Area Change in Bed Elevation January 2002 to January 2009-2013

Composite ~PM 10.88 to0 ~PM 11.05.......ccccceviiiiiiiiiiiiiiciciiiieeieccae 7-26
Figure 7.4b - RM11E Project Area Change in Bed Elevation January 2002 to January 2009-2013

Composite ~ PM 11.05 to ~PM 11.15......cccccoiiiiiiiiiiiiiiiiciciiiccccce 7-27
Figure 7.4c - RM11E Project Area Change in Bed Elevation January 2002 to January 2009-2013

Composite ~ PM 11.15 to ~PM 11.35......ccccciiiiiiiiiiiiiiiicieccee 7-28
Figure 7.4d - RM11E Project Area Change in Bed Elevation January 2002 to January 2009-2013

Composite ~PM 11.35 t0 ~PM T1.54.......ccccoviiiiiiiiiiiiiiicccc 7-29
Figure 7.5 - PHSS Draft FS Typical Cap/Cover Sections............cccceevveeueinireicinneeccireeeeeeeene. 7-30
Figure 7.6 - Suitable Sediment Size versus Water Depth for Propeller Wash ...............c.c........... 7-31
Figure 7.7a - Hydrodynamics Impact Areas ~PM 10.88 to ~PM 11.05..........cccceuvvnvnniicnennnns 7-32
Draft Implementability Study Report viii

River Mile 11 East - Portland, Oregon July 31, 2015



Figure 7.7b - Hydrodynamics Impact Areas ~ PM 11.05 to ~PM 11.15 ........ccceuvivnvniininnnnns 7-33

Figure 7.7c - Hydrodynamics Impact Areas ~ PM 11.15 to ~PM 11.35.......c.cccovuvivvnnninicnnns 7-34
Figure 7.7d - Hydrodynamics Impact Areas ~PM 11.35 to ~PM 11.54 .........cccevvvvnnininnnns 7-35
Figure 8.1 - Project Mile Stations for Site Factor Tabulation .............ccccccocoiiiiiiiininiiniiis 8-5
Figure 9.1 - Waterfront Facilities.............ccccocovviiiiiiiiiniiiiiiiie 9-19
Figure 9.2 - Waterfront Use High-Impact Ranked Areas .............ccccccoeiiiiiiiiinnnniiiiicas 9-20
Figure 9.3 - Debris High- Impact Ranked Areas............cccooiiiiiiiiiininiiiiiiccicccecce, 9-21
Figure 9.4 - Geotechnical High- Impact Ranked Areas............ccccoeiiniiiiniiiiiniiiccen, 9-22
Figure 9.5 - Hydrodynamics High- Impact Ranked Areas.........c.ccccoeiiiiiiiiniiiiniins 9-23
Figure 9.6 - Summary of Potential Timing Impacts on Remedial Alternatives.............ccccccco...e. 9-4
LIST OF TABLES
Table 3.1 - Current Waterfront Operations............cccccoeueueirrieueinnieeinineeeeeeeeeeseee e 3-5
Table 3.2 - Planned Future Waterfront Operations ............coccccevveeinneeennneerineeceneeeeereenene 3-6
Table 3.3 - Waterfront Operations Vessel Information ...........ccceeeeerneeennncinneccneeeeenen 3-6
Table 3.4 - Waterfront Operations Seasonality............cccccccveeirinnecinneireneeereeeese e 3-10
Table 3.5 - RM11E Project Area Outfall Characteristics.........c.cccoveeeireeerennceirecceneeceene 3-13
Table 3.6 -Private Dredging (1996 - 2009) within RM11E Project Area...........cccccovvivniiiniiunnnnnns 3-15
Table 3.7 -Maintenance Dredging Metrics in the RM11E Project Area ..........ccccvveeenrercnnnnen. 3-17
Table 3.8 - Private Shoreline Modifications in the RM11E Project Area.........ccccoceueuevnnucuccnnnnn. 3-20
Table 3.9 - In-water Work Windows for RM11E Project Area.........cccoceeueenneecinneccinnceenen 3-21
Table 3.10 - Example Post-remediation Maximum Top-of-cap Elevation in Navigation Areas per
the FS Criteria.......ccooviiiiiiii e 3-25
Table 3.11 - Waterfront Activities and Use Categories vs Potential Impact Classification........ 3-30
Table 4.1 - Debris Characteristics vs Potential Remediation Implementability Impacts ............. 4-9
Table 5.1 - Oversteepened Slopes by Soil Type.........cccccvviviiiiiiiiiiiiiniiiiiicias 5-7
Table 5.2 - Soil Parameters For Preliminary Engineering Evaluation of Long-term (Drained)
CONAITIONS.....vceiii s 5-11
Table 6.1 - Existing Structural Documents Used as the Basis of Structural Engineering Analyses
......................................................................................................................................... 6-2
Table 6.2 - Sakrete: Apparent Structural Condition Evaluation for Shoreline Structures ........... 6-4
Table 6.3 - Stan Herman: Apparent Structural Condition Evaluation for Shoreline Structures .6-4
Table 6.4 - ODOT: Apparent Structural Condition Evaluation for Shoreline Structures............. 6-5
Table 6.5 - RIS&G: Apparent Structural Condition Evaluation for Shoreline Structures............. 6-5
Table 6.6 - Estimated Glacier NW Pile Embedments ..............cccooiiiiiniiccs 6-7
Table 6.7 - Glacier NW: Apparent Structural Condition Evaluation for Shoreline Structures....6-8
Table 6.8 - Unkeles: Apparent Structural Condition Evaluation for Shoreline Structures.......... 6-8
Table 6.9 - Cargill: Apparent Structural Condition Evaluation for Shoreline Structures .......... 6-11
Table 6.10 - Qualitative Structural Risk Assessment for Dredge Depths Less Than 5 Feet.......6-18
Table 6.11 - Qualitative Structural Risk Assessment for Dredge Depths 5 Feet to 10 Feet........ 6-21
Table 6.12 - Qualitative Structural Risk Assessment for Capping Slopes.............cccevuvuriririrnnnnnas 6-24
Table 7.1 - Willamette River Stage EXtremes...........ccccveeirririecnnieiineeeereeeeeeee e 7-2
Table 7.2 - Proposed Shoreline Armor Stone Mean Size..........cccooeeiriveiecnnieeenneeceeeeeenee 7-7
Table 7.3 - Summary of Appendix Hc Sediment Cap or Cover Armor Layer For Waves Analysis
......................................................................................................................................... 7-8
Draft Implementability Study Report ix

River Mile 11 East - Portland, Oregon July 31, 2015



Table 7.4 - 100-Year Flood Velocity and Corresponding Stable Particle Size for RM11E Project

ATt 7-9
Table 7.5 - RM11E Project Area Vessel Data Estimates..........c.cccococeeeneicininnccnneccneecennen 7-10
Table 7.6 - Appendix Hc Stable Sediment Size under Maximum Velocity Scenario for AOPC 25
per FS ASSUMPIONS........ccooiiiiiiiiiiiiiciciccc e 7-10

Table 7.7 - Hydrodynamic Factors vs Potential Remediation Implementability Impacts.......... 7-18
Table 8.1a - Shoreline and Berth Areas with High-impact Ranked Site Factors for Capping and

Dredging Remedial ACtIONS .........ccccoiiiiiiiiiiiiiniiiiiiiiiiccces 8-2
Table 8.1b - Navigation Channel Areas with High-impact Ranked Site Factors for Capping and
Dredging Remedial ACtiONS ..........cccoiiiiiiiiiiiiniiiiiiciiccccs 8-2

LIST OF APPENDICES

Appendix A - Digital Data Catalog

Appendix B - Waterfront Facilities Activities Questionnaire Responses
Appendix C - Shoreline References

Appendix D - Inclinometer Data

Appendix E - RM11E Project Area Boring Logs

Appendix F - GRI's April 7, 2015 Geotechnical Data Report

Draft Implementability Study Report X
River Mile 11 East - Portland, Oregon July 31, 2015



ABBREVIATIONS AND ACRONYMS

3D three-dimensional

ACES Automated Coastal Engineering System

AOPC Area of Potential Concern

ARAR applicable or relevant and appropriate requirement
BES Bureau of Environmental Services (City of Portland)
BRKSTN breakstone

Cargill Cargill Inc., currently operated by Temco Inc.

CDF confined disposal facility

CERCLA Comprehensive Environmental Response, Compensation and Liability Act
City City of Portland

CMP corrugated metal pipe

CORS Continuous Operating Reference Station

CRD Columbia River Datum

CSP corrugated steel pipe

CY cubic yard

Dso median particle size for soil/sediment gradation
dBA decibels on the A-weighted scale

DEA David Evans and Associates, Inc.

DEM Digital Elevation Model

DOF Dalton, Olmsted & Fuglevand, Inc.

DTM digital terrain model

EMNR enhanced monitored natural recovery

EPA U.S. Environmental Protection Agency

FGIS Federal Grain Inspection Service

FOIA Freedom of Information Act

fps feet per second

FS feasibility study

ft feet

Glacier NW Glacier Northwest, Inc.

GPS global positioning system

Draft Implementability Study Report xi

River Mile 11 East - Portland, Oregon July 31, 2015



GRI
GSI

H:V

in

Irving Terminal

Geotechnical Resources, Inc.
GSI Water Solutions, Inc.

horizontal-to-vertical (ratio)
inches

Cargill grain elevator and terminal, currently operated by Temco Inc.

kHz kilohertz

KPFF KPFF Consulting Engineers

kv kilovolt

LD Louis Dreyfus

LiDAR light detection and ranging

LWG Lower Willamette Group

MNR monitored natural recovery

NADS83 North American Datum of 1983, Oregon State Plane North (horizontal datum)

NADS83/96 North American Datum of 1983 (CORS96)

NAVDS88 North American Vertical Datum of 1988

NOAA National Oceanic and Atmospheric Administration

ODEQ Oregon Department of Environmental Quality

ODFW Oregon Department of Fish and Wildlife

ODOT Oregon Department of Transportation

ODSL Oregon Department of State Lands

OHW ordinary high water

OLW ordinary low water

pcf pounds per cubic foot

PHSS Portland Harbor Superfund Site

PHSS Draft FS Portland Harbor Superfund Site draft Feasibility Study (Anchor QEA et al,,
2012)

PM project mile

psf pounds per square foot

pPvVC polyvinyl chloride

Questionnaire Waterfront Facilities Activities Questionnaire

RAL remedial action level

RAO remedial action objective

RCP reinforced concrete pipe

Draft Implementability Study Report xii

River Mile 11 East - Portland, Oregon

July 31, 2015



RI

RI/FS
RIS&G
RM
RM11E
ROD

S

Sakrete
SOW
Temco
tiff
USACE
USC&GS
USFWS
USGS
VSP
Work Plan

remedial investigation

remedial investigation and feasibility study
Ross Island Sand and Gravel

river mile

River Mile 11 East (Project)

Record of Decision

qualitative indicator of displacement
Sakrete of Pacific Northwest
Statement of Work

Temco Inc., current operator of Cargill
tagged image file format

U.S. Army Corps of Engineers

U.S. Coast and Geodetic Survey

U.S. Fish and Wildlife Service

U.S. Geological Survey

vitrified (clay) sewer pipe

Final Supplemental RI/FS Work Plan for RM11E

Draft Implementability Study Report
River Mile 11 East - Portland, Oregon

xiii
July 31, 2015



This page left blank

Draft Implementability Study Report xiv
River Mile 11 East - Portland, Oregon July 31, 2015



1. INTRODUCTION AND SITE SETTING

11 GENERAL

This Implementability Study Report for the River Mile 11 East (RM11E) Project Area of the
Portland (Oregon) Harbor Superfund Site (PHSS) was prepared by Dalton, Olmsted &
Fuglevand, Inc. (DOF) as prime consultant, with support from David Evans and Associates, Inc.
(DEA) as mapping subconsultant, Geotechnical Resources, Inc. (GRI) as geotechnical
subconsultant, and KPFF Consulting Engineers (KPFF) as structural subconsultant. The
document was prepared on behalf of Cargill, Inc. (Cargill), CBS Corporation, City of Portland
(City), DIL Trust, Glacier Northwest, Inc. (Glacier NW), and PacifiCorp, collectively referred to
as the RM11E Group.

This report is part of the RM11E Supplemental Remedial Investigation and Feasibility Study
(Supplemental RI/FS). The Final Supplemental RI/FS Work Plan (Work Plan) for RM11E
(DOF/GSI, 2013) provides a detailed description of the work being conducted pursuant to the
Statement of Work (SOW) contained within the Administrative Settlement Agreement and Order
on Consent (U.S. Environmental Protection Agency [EPA] Region 10, Comprehensive
Environmental Response, Compensation, and Liability Act [CERCLA] Docket No. 10-2013-0087).
The RMI11E investigation supplements the PHSS Draft Remedial Investigation (RI) Report
(Integral et al., 2011) and the Draft Feasibility Study (PHSS Draft FS) Report (Anchor QEA et al.,
2012) to inform selection and design of a final remedy at the RM11E Project Area. Portions of this
Implementability Study Report use information presented in the PHSS Draft Final RI Report and
Draft FS Report, which are currently under review by EPA. The findings of the Final PHSS RI/FS
will be incorporated during remedial design for the RM11E Project Area.

The RM11E Project Area lies between approximately river mile (RM) 10.9 and RM 11.6 along the
east bank of the Willamette River. It includes Area of Potential Concern (AOPC) 25 (from the
PHSS Draft FS) and the shoreline! area to the top of the bank (Figure 1.1). The shoreline area
includes numerous waterfront structures and public and private stormwater outfalls.

The Implementability Study Report assesses how the current site configuration, human activities
(e.g., navigation, commerce), and river dynamics may impact the selection of a remedy. The
Implementability Study Report identifies and assesses the site constraints that will need to be
considered and addressed as part of the remedial design for the RM11E Project Area. It also
identifies remedial technologies for sediment remediation that can be adapted to site constraints.

12 ENGINEERING ASSESSMENTS
This report is based on six engineering assessments of the RM11E Project Area:

e Mapping of bathymetry and of a PacifiCorp submarine cable crossing the Willamette
River

e  Waterfront activities and use assessment

1 For purposes of this report and analysis, shoreline is defined as the slope from the relatively flat river bottom to the
top of the bank.
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e Debris survey

e Geotechnical assessment

e Structural assessment

¢ Hydrodynamic assessment

The engineering assessments address two broad categories of potential active remediation at the
RM11E Project Area:

e Cap/Cover - placement of granular material on the riverbed over contaminated
sediment

e Dredging - removal of contaminated sediment from the RM11E Project Area

The engineering assessments provide information that is also applicable to other remedy
approaches such as monitored natural recovery (MNR), enhanced monitored natural recovery
(EMNR), active capping, and in situ treatment as discussed in Section 9 of the report.

The scope of work for each of the six engineering assessments is summarized below with the
findings detailed in separate sections of this report.

121 MAPPING ASSESSMENT

An array of topographic and bathymetric data for the RM11E Project Area is currently available
from multiple sources and studies. The following tasks were completed for this report:

e Compiled existing bathymetric sonar data, airborne light detection and ranging (LiDAR)
data, and vessel LiIDAR data for the RM11E Project Area

e Constructed a detailed terrain model, including both upland topography and riverbed
bathymetry for assessment of slope stability, containment options, constructability, and
other key implementation factors

e Mapped the location of submarine power distribution cables that transect the RM11E
Project Area to provide information on existing infrastructure.

e Mapped existing dock structures and supporting piles at Cargill and Glacier NW to
support analysis of possible constraints on remedial alternatives

e Mapped locations of submerged debris to facilitate engineering assessment of possible
constraints on remedial alternatives

e Compiled and modeled prior bathymetric surveys in PHSS conducted during an 8-year
period by Lower Willamette Group (LWG) to facilitate engineering assessment of
riverbed and slope stability

The results of the mapping assessment are presented in Section 2 of this report.
122 WATERFRONT ACTIVITIES AND USE ASSESSMENT

Current and projected in-water operations and utilities are summarized in Section 3, including
loading and unloading activities, types of vessel traffic within the RM11E Project Area, and other
activities associated with the various waterfront properties. Maintaining navigation access and
minimizing disruption to ongoing shipping activities and utilities are important considerations
for future remedial action. The analysis considers potential problems during implementation of
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a remedy resulting from waterfront activities and the presence of utilities, including PacifiCorp’s
submarine cable crossing, as well as the implications of business disruption.

Projected maintenance dredging operations, including private dredging at the shoreside
terminals and federal dredging of the navigation channel, are summarized, based on historical
dredging at these locations and anticipated adjustments by the U.S. Army Corps of Engineers
(USACE) and property owners. Changes to the shoreline alignment over time are also
summarized, based on changes of the top of the bank and nearshore slopes revealed from
bathymetric surveys (where available), aerial photographs, historical documents, and interviews
of property owners (where possible).

1.2.3 DEBRIS SURVEY

A survey of in-water debris within the RM11E Project Area was conducted. The following tasks
were completed for the debris survey; results are presented in Section 4:

e Mapped riverbed debris from multibeam sonar data

e Mapped former structures using information showing historical shoreline buildings,
docks, and structures

¢ Interviewed local dredge operators and others familiar with the area
124 GEOTECHNICAL ASSESSMENT

Shoreline and upland soils were assessed to identify design and remedial action implementability
concerns associated with shoreline slopes. The geotechnical characteristics of sediment were also
evaluated for implementability purposes, including dredging setbacks from docks and in-water
structures. The following tasks were completed for the geotechnical assessment; the results are
presented in Section 5:

e Compiled existing geotechnical information and reports from RM11E shoreline property
owners

e Completed geotechnical exploration borings, and installed inclinometers at three upland
locations, and took inclinometer readings at installation and after 6 months

e Prepared geotechnical cross sections at three locations, performed preliminary assessment
of slope stability along the shoreline, and provided initial geotechnical design guidance
regarding slope stability

¢ Developed illustrative earth pressure diagrams for use in assessment of existing structures
125 STRUCTURAL ASSESSMENT

The configuration and integrity of existing infrastructure was generally evaluated to identify
potential impacts to remedy selection and design elements. Where possible, the effort included
coordination with property owners to review information regarding dock construction,
condition, and history. The following tasks were completed for the structural assessment; results
are presented in Section 6:

e Compiled existing drawings of the structures, where available from the property owners

e Compiled readily available information describing dock construction materials,
foundations, other surface and subsurface components, repair history, condition, and
design details
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e Assessed the potential effects of dredging or capping at or beneath existing structures

e Developed preliminary guidance to mitigate adverse impacts on existing structures from
dredging or capping

12.6 HYDRODYNAMIC ASSESSMENT

The potential for river dynamics (natural and anthropogenic) to impact remedial design has been
assessed through the following tasks, the results of which are discussed in Section 7:

e Compiled and reviewed existing hydrodynamic data, studies, and assessments, including
reports for the PHSS RI/FS and bathymetric data from LWG and USACE

e Made field observations of site conditions of wake generation, wave interactions with
shoreline and structures, and evidence of large-scale eddy conditions

e Tabulated hydrodynamic factors and discussed potential impacts specific to RM11E
dredging and capping from ship wakes, wind-generated waves, propeller wash, river
currents, and potential eddies

13 SITE SETTING

The RM11E Project Area setting is detailed in Section 3 of the Work Plan for RM11E and is
summarized below.

1.3.1 PHYSICAL SETTING AND SITE FEATURES

As in the rest of PHSS, the river within the RM11E reach was redirected, straightened, filled, and
deepened during the last century to make it useable for navigation and commercial shipping
operations. The hydrology of PHSS is controlled by a variety of natural and anthropogenic
factors, including contributing flows from the Willamette River Basin, tidal fluctuation from the
Columbia River Estuary, operation of dams on the Willamette and Columbia rivers, and channel
modifications.

Physical features of the RM11E Project Area include remnant structures related to historical
shoreline activities and structures associated with current and ongoing industrial and marine
operations. Existing industrial facilities within the RM11E Project Area are depicted in Figure 1.2
and discussed below.

The RMI11E Project Area contains several active docks associated with current operations at
waterfront properties, including Cargill, Glacier NW, and Ross Island Sand & Gravel (RIS&G).
Other exposed in-water structures include fields of remnant piles (e.g., behind the Cargill dock),
and dolphins (e.g., along the shoreline near RM 11.1) placed in the river for navigational,
operational, or engineering purposes. Submerged debris is abundant in the RM11E Project Area
and consists of natural (e.g., logs), anthropogenic (piles and other structures), and unidentified
objects.

The shoreline along RM11E is steep and has been locally reinforced for erosion control and
stabilization of ongoing waterfront operations. Stabilization measures along the shoreline
include a mix of armoring (e.g., riprap), shoreline bulkhead walls, and heavy vegetation (GSI,
2010; Black & Veatch, 2011). Several stormwater outfalls discharge along the shoreline to the
RM11E Project Area. These include outfalls owned by the state, City, and waterfront industries.
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PacifiCorp owns a submarine electric power cable crossing (seven-cable medium-voltage) that
extends from the Albina Substation to the west side of the river. Providing power to a portion of
downtown Portland, this element of infrastructure is referred to as the submarine cable crossing
within the report.

1.3.2 PROPERTY OWNERSHIP AND OPERATIONS

The following is a description of the properties and their current operations in the immediate
vicinity of the RM11E Project Area. Details of historical site ownership by tax lot are provided in
the LWG compilation document (LWG, 2007; Section 3.3.1.1).

1321 Upland Ownership and Operations

Most of the upland properties adjacent to the RM11E Project Area continue to be used for
industrial purposes; however, since the mid-1980s some have been converted to commercial uses
(e.g., artist studios). Ownership of the upland properties in the immediate vicinity of the RM11E
Project Area is depicted in Figure 1.2. The following are brief descriptions of current property
operations from upstream to downstream within the RM11E Project Area.

e Cargill — Cargill owns a grain elevator and terminal (Irving Terminal) that provides
interim bulk storage for transfer of grain to and from trucks, rail cars, barges, and ships.
Temco currently operates the terminal. Main features on the property are reinforced
concrete grain silos, conveyor systems, enclosed grain processing, a rail grain dump
station, a truck grain dump station, and shipping and unloading equipment (Black &
Veatch, 2011).

e Unkeles — The River Street studios are a collection of artists” studios.

e Glacier NW — The Glacier NW property is a bulk cement distribution terminal and the
regional headquarters for Glacier NW’s Oregon and southwest Washington operations.
No manufacturing or processing occurs at this property. Bulk cement is delivered by ship,
pneumatically conveyed to the storage buildings (silos and dome), and then loaded into
customer trucks and railcars for offsite delivery. The property includes 15 storage silos
with capacities ranging from 1,000 to 6,500 tons and a cement storage dome with a
capacity of 30,000 tons. The property also includes two covered truck loading and scale
areas (ERM, 2011).

e RIS&G — RIS&G operates a concrete batch plant in the southwestern portion of its
property and leases the remainder to KF Jacobsen & Co. (KF Jacobsen’s operations are
described below). The property includes a clamshell bucket crane and a barge dock that
are used for delivering aggregate raw materials for use in both facilities. The crane
unloads the aggregate from barges into hoppers that convey the materials to storage piles
located at either property. The RIS&G property also accepts broken concrete pavement
(construction debris), which is loaded onto barges at the dock and transported upstream
to the Ross Island Lagoon for use as clean fill material. Operations include use of a river
water pump to help make up the needed water for the concrete batch process (City, 2009).

e KF Jacobsen & Co. — KF Jacobsen leases a portion of the RIS&G property as well as the
adjacent Oregon Department of Transportation (ODOT) property (under the Fremont
Bridge) for its Albina Asphalt Plant. The plant is a “hot mix” asphalt plant using recycled
asphalt, aggregate, hot asphalt, and sand to make asphalt paving. In addition to receiving
aggregate from the barge dock it shares with RIS&G, the property receives recycled
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asphalt by truck. The recycled asphalt is crushed onsite and conveyed to storage piles
placed under the Fremont Bridge (City, 2009).

e Stan Herman Warehouse — According to a 2011 survey form submitted to the City, the
warehouse is used for storage by Advanced M&D Sales (a tile and flooring company). No
waterfront activities are known.

e Sakrete of Pacific Northwest (Sakrete) — Central Premix Concrete Products Co. combines
Portland cement and aggregates to be bagged and resold at the Sakrete property.
Aggregates and cement are received in bulk quantities via truck. Aggregate is unloaded
on the ground into bunker areas, while the cement is pneumatically pumped into a closed
silo vented to a baghouse (Central Premix, 2012). Based on aerial photos and observation,
the property appears to include an inactive dock.

e PacifiCorp Albina Substation — The Albina Substation is an unmanned transmission and
distribution substation where incoming 115 kilovolt (kV) transmission lines are stepped
down to 11 kV for distribution to residential, commercial, and other customers. The
substation is located on a three-square-block area between N. Lewis and N. Harding
Avenues, and N. River and N. Randolph Streets. PacifiCorp owns a submarine cable
crossing that extends from a cable vault on the Unkeles property to the west side of the
river.

e Tarr, Inc. (Tarr) — The Tarr property is currently used to store and handle chlorinated and
nonchlorinated solvents, lubrication oils, and fuels. Operations include three warehouses,
a maintenance shop (leased to a third party for unrelated activities), a diesel and gasoline
fuel dispenser, and three aboveground storage tank farms. Chlorinated solvents currently
are handled only in prepackaged drums (Ash Creek, 2011).

e City Outfall System — The City operates and maintains the conveyance systems within
Outfall Basins 43, 44, 44A, and 45. Two of these basins include a combined sewer system
and a separated storm system, which serve the industrial area adjacent to the river. A
portion of Outfall Basins 43 and 44A was diverted to the City’s wastewater treatment
plant in 2011.

e ODOT Outfall System — ODOT operates and maintains the Outfall WR-306 stormwater
conveyance system that serves the Interstate-405 and Interstate-5 freeways.

e Private Outfall Systems - Most of the shoreline properties in the RM11E Project Area have
private outfalls, which are described in Section 3.

1322 Overwater and In-Water Operations

Offshore operations in the RM11E Project Area include ship transits, ship loading/unloading,
other overwater activities for operations at the waterfront industrial properties, and in-water
dredging as required to maintain usability of the docks, as summarized below and detailed in
Section 3.

Active industrial docks are present offshore of the Cargill, Glacier NW, and RIS&G properties.
Marine shipping activities at each property are summarized below.

e Cargill — Ships using the docks at the Irving Terminal are under the operation and control
of the ship’s captain or an independent river pilot and are typically foreign-flagged
vessels. Tugboats provided to the ships by third parties assist the ships and barges that
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dock at the property- Ships using the Irving Terminal dock may be as long as 765 feet and
106 feet wide (“Panamax” class vessels). Depth of draft of ships may be up to 40 feet.
Ships dock at the Irving Terminal as often as five times a month, typically for a period of
less than a week while loading grain primarily for international export. Much smaller
shallower-draft barges use the separate barge dock at the south (upstream) end of the
Cargill property (outside of but adjacent to the RM11E Project Area) to deliver grain to
the Irving Terminal for transfer to export-bound ships. The barge dock is busy most days
of the month, with up to 48 barges docking a month during the busy season.

o Glacier NW — The Glacier NW property has two docks. The main (upstream) dock
consists of two sections used to offload cement from ships, with each section being about
100 feet long. The sections of this dock are connected by a gangway that allows for
pedestrian and small equipment traffic. A smaller (downstream) dock is used only for
short-term mooring by Tidewater Barge Lines.

Ships delivering cement to Glacier NW’s main dock are owned by third parties and are
under the operation and control of the ship’s captain or an independent river pilot. Third-
party tugboats assist these ships when they arrive at and depart from Glacier NW’s main
dock. Vessels serving Glacier NW may be as long as 578 feet and 92 feet wide (“Handy”
class vessels). Depth of draft of ships may be up to 20 feet when empty and 30 feet when
loaded. Vessels arrive at Glacier NW’s dock loaded and leave lightened or empty,
drafting significantly less water when they depart than when they arrive. Ships may dock
at the Glacier NW property 20 to 40 times per year; the number of ships varies with market
demand for cement.

e RIS&G — The RIS&G property has one dock, which is used for loading and offloading
construction debris and aggregate from barges. RIS&G has indicated that the facility
loads and unloads sand and gravel barges daily, at an average rate of two barges per day.

The upland area east of the RM11E Project Area is referred to as the Historic Albina Riverlots
Area and has been used for industrial purposes since the late 1800s. A summary of the known
significant historical marine operations in the RM11E Project Area, as described in the LWG
compilation document (LWG, 2007; Section 3.3.1.1) is provided below:

e Albina Engine and Machine Works —Before filling in the mid-1950s, a portion of the
waterfront area was occupied by docks used by the Albina Engine and Machine Works, a
shipyard active in shipbuilding at various times in various portions of the RM11E Project
Area during World War I, World War II. Until 1973, ship repairs were undertaken at a
repair dock located at the upstream end of their property; the remnants of a crane
tramway from this former shipyard are visible along the shoreline near the downstream
portion of the Cargill property.

e Portland Fire Boat #2 — Before filling, a portion of the waterfront area, currently occupied
by the Unkeles property, was occupied by the Portland Fire Boat #2 station between
approximately 1923 and 1950.

14 PROJECT MILE BASELINE

A project baseline has been established for the purpose of referencing locations of various site
features within this report. As shown on Figure 1.2, the project baseline runs roughly parallel to
the shoreline and is positioned at or near the east edge of Willamette River navigation channel.
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The stationing is identified as project mile (PM), with each 0.1 mile along the project baseline
shown on Figure 1.2. More detailed figures within this report show the PM stationing every 0.01
or 0.02 mile (~53 or ~106 feet, respectively).

This project baseline (shown in blue on Figure 1.2) differs from the Willamette River navigation
channel line located near the center of the river (shown in white on Figure 1.2) as established by
the USACE. The stationing of the channel line is identified as RM and shown every 0.1 mile on
Figure 1.2. The two stationing lines differ because the bends and angles of the project baseline
make it longer than the straight navigation channel line.2

15 PROJECT DATUM

The horizontal datum is the reference system used to establish the mapping coordinates of the
site and site features. The horizontal datum used in this report is Oregon State Plan North (North
American Datum of 1983 [NADS83]).

The vertical datum is the reference system used to establish the elevations of the site and site
features. Two vertical datums are used in this report:

e North American Vertical Datum of 1988 (NAVDB88)
e Columbia River Datum (CRD)

The NAVDSS vertical datum is based on a leveling network on the North American continent
that ranges from Alaska, through Canada, and across the United States, affixed to a single origin
point on the continent (NOAA, 2014b). Itis a fixed vertical datum that does not change along the
length of the Willamette River.

The CRD is commonly used on the Willamette River, primarily for vessel navigation and
associated dredging. CRD is a USACE nontidal gradient datum that changes with respect to
NAVDS8 along the length of the river to reflect the gradient of the river. CRD is an adopted low-
water reference value based upon river gauge observations at distinct river miles, with linear
interpolation applied between defined locations (NOAA, 2014a). CRD is defined at distinct river
miles relative to NAVD88 above Columbia River RM 23. Figure 1.3 relates CRD and NAVDS88
within the RM11E Project Area as of 2013.3

Within this report, elevations are identified as CRD or NAVD88. CRD is the primary vertical
datum in discussions involving navigation or vessel traffic, and NAVD88 is the primary vertical
datum for all other discussions.

2 The project baseline also differs by approximately 60 feet from the RM lines presented in the PHSS RI/FS reports
and previous RM11E project documents.

3 In the PHSS Draft FS, the difference between CRD and NAVD 88 is shown as 5.0 feet. As shown on
Figure 1.3, the average value of this conversion for the RM 11 site is 5.3 feet based on 2013 data provided
by DEA. The precise relationship between NAVD88 and CRD should be established again at time of
design and time of construction as the conversion factor is dynamic and changes over time.
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1.6 REPORT ORGANIZATION

The Implementability Study Report presents the information described in Section 9.3 of the Work
Plan. The Work Plan identifies five report components (Introduction, Site Setting, Summary of
Information, Implementability Considerations, Conclusions and Recommendations). Those
components are incorporated into the following 10 sections of this report:

e Section 1 - Introduction and Site Setting

Sections 2-7 - Summary of Information

Section 2 - Mapping (by DEA)

Section 3 - Waterfront Activities and Use Assessment
Section 4 - Debris Survey

Section 5 - Geotechnical Assessment (by GRI)
Section 6 - Structural Assessment (by KPFF)

Section 7 - Hydrodynamic Assessment

O 0O O0OO0OO0Oo

Section 8 - Summary of Factors that Affect Implementability

Section 9 - Implementability Considerations

Section 10 - Conclusions and Recommendations

References cited in the text are listed in Section 11.
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17 SECTION 1 FIGURES
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2. MAPPING

2.1 OBJECTIVE

The primary objective of the mapping exercise was to compile existing geospatial data and collect
supplemental data into digital mapping products to be used by the RM11E Group for an
implementability study. The array of available topographic and bathymetric digital data
compiled consisted of multibeam sonar bathymetric data, airborne topographic LiDAR, and
vessel-based LiDAR. Final results include:

e A terrain model of existing conditions, which combines upland topography and
riverbed bathymetry into a combined digital terrain model (DTM)

e Digital mapping products of existing dock structures and supporting piles at Cargill
and Glacier NW

¢ Digital mapping products of significant debris and submerged piles on the riverbed in
the RM11E Project Area

¢ Digital mapping products from a submerged utility cable survey

e Compilation of digital mapping products from prior bathymetric surveys and
differences between LWG surveys conducted from 2002 to 2009 in Portland Harbor

A list of digital mapping products provided to the RM11E consultants, with file names,
descriptions, applications, and delivery dates, may be found in Appendix A, Digital Data Catalog
of this report.4 In general, the bathymetric data and vessel-based and terrestrial LIDAR data are
accurate to within 0.25 feet at a 95 percent confidence level. The project report from the Columbia
River Treaty airborne LiDAR (used for upland topographic mapping at RM11E) lists a project
accuracy of 13 cm (0.43 feet), root mean square error.

2.2 MAPPING TASK
The following outlines the tasks accomplished to support the stated mapping objectives.
221 TASK1-PROCESS EXISTING VESSEL LIDAR DATA

DEA acquired vessel-based LiDAR data at the RM11E Project Area under a contract with the
Oregon Department of State Lands (ODSL).5 After approval to utilize these data for the RM11E
Group mapping efforts, the vessel-based LiDAR raw data were processed into point cloud data
of dock structures, supporting piles, and other significant features detected above the water
surface. In addition, shoreline LiDAR data were evaluated and processed to fill data gaps and
assess accuracies of airborne topographic LiDAR data.¢ These data were used in the DTM of

4 Detailed information about each data set (date, methodology, accuracy statement, etc.) is in the metadata provided
with the electronic data files.

5 The source of vessel-based LiDAR is a DEA survey for ODSL and the data cover only Cargill and Glacier NW
properties.

6 The source for airborne LiDAR is the Columbia River Treaty data set flown in 2009 by the USACE, Portland District,
and the data cover all of the Willamette River in the Portland Harbor.
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existing conditions and include the dock structures. A graphic example of how the data can be
presented is shown in Figure 2.1.

Note: for illustration purposes only

View Direction

FIGURE 2.1 - GRAPHIC EXAMPLE OF POINT CLOUD OF VESSEL-BASED LIDAR DATA MERGED
WITH MULTIBEAM SONAR DATA

222 TASK 2 - ACQUIRE SUPPLEMENTAL DATA

This task included the acquisition and processing of additional terrestrial data to supplement
existing ODSL vessel LIDAR data on the dock structures and to fill data gaps in the terrain model.
Existing airborne and vessel LiDAR data from the Cargill and Glacier NW sites were compiled
and a data acquisition program was executed to supplement existing data and meet project
objectives. The terrestrial survey program consisted of terrestrial high-definition stationary laser
scanning with a Leica ScanStation P20 and conventional survey methods to acquire topographic
data and the collection of upland bank cross-section data along four cross sections to provide an
assessment of topographic LiDAR data.

A stationary high-definition laser scanner was placed at strategic locations on the dock structures,
shoreline, and upland bank to acquire line-of-site high-resolution point cloud data. Horizontal
and vertical control for the survey was established using a global positioning system (GPS) with
a reference GPS station at DEA’s Vancouver, Washington office. The control network was
extended along the shoreline using terrestrial survey methods and an adjusted network was
computed based on NAD83, Continuous Operating Reference Station (CORS) 1996 (NAD83/96),
State Plane Coordinate System Oregon North Zone with units in international feet. Vertical
control was based on NAVD88. A conversion to CRD relative to NAVD88 at RM11 was also
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provided as a reference vertical datum (Figure 1.3). Use of these datums allowed supplemental
data to be readily integrated with existing data for comprehensive mapping.

The high-definition stationary scanning was acquired during a period of lower river level to map
remnant piles and acquire additional topographic data along exposed sections of the shoreline.
Bank profile data were collected along four cross sections in areas with dense vegetation to verify
the bank profile mapped with airborne LiDAR. The cross-sectional data were acquired by
brushing lines and collecting ground elevations by conventional topographic methods using a
land survey total station.

2.23 TASK 3 - COMPILE DATA: DOCK STRUCTURES AND PILING AT CARGILL AND
GLACIER NW

This task included integrating existing vessel LIDAR and multibeam bathymetric data as well as
newly acquired terrestrial high-definition laser scan point cloud data into a composite model of
the Cargill and Glacier NW docks. Data representing structures above the dock surface were not
processed, but remain in the raw data set if needed at a later date. Figure 2.2 depicts an example
of an AutoCAD three-dimensional (3D) representation of the dock structures.

FIGURE 2.2 - SAMPLE OF DOCK STRUCTURES IN AUTOCAD

2.24 TASK 4 - MAP SUBMARINE CABLE CROSSING

This task included nonintrusive mapping methods to locate and map the submarine cable
crossing across the river and through the submerged portion of the RM11E Project Area. The
primary method for the detection of the cable crossing was the use of a radio detection system
with a submersible antenna towed near the riverbed from the survey vessel. Prior to the survey,
PacifiCorp, the owner of the medium-voltage cable crossing, marked the location of the cable
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crossing on the upland area of the RM11E Project Area and facilitated radio detection by inducing
a tone at a set frequency of 8 kilohertz (kHz) on one of the energized cables. DEA surveyors
mapped the vaults on either side of the crossing and the marked cable alignment locations. The
projection of the upland locations was used to refine the survey vessel operations.

The radio detection cable location method used for this task is identical to methods used for
upland cable and pipe radio detection, except that a submersible marine antenna was used. DEA
provided the tone-inducing equipment for placement on the cables by PacifiCorp’s
representative.

A signal generator was used to induce an 8 kHz signal on one of the cables since historical
documents provided by PacifiCorp indicated that all of the cables were placed in the same trench.
A Radio Detection model RD8000 with a submersible antenna and 40 feet of cable was deployed
from the survey vessel using a hydraulic winch on the vessel A-frame. The submersible antenna
was towed between 5 and 10 feet above the bottom at a dead slow speed such that the deployment
remained approximately vertical. Accurate position data of the tow point was computed using
heading and reference point position from the vessel GPS and inertial motion reference system
to translate a position to the tow point. The cable locate signal and tow position were logged in
Triton Isis data logging software. Data were digitally acquired along lines perpendicular to the
crossing at discrete intervals, in an attempt to map the cable’s horizontal position at peak signal
strength during the cross section. Each cross section was run in opposing directions to validate
the position of any signal detected. The plotted marine locate points on Figure 2.3 are estimated
to be within %5 feet of the 8 kHz-induced signal, recognizing that the other cables in the trench
may be located over a wider distance.

A Vault PacifiCorp Projected Alignment @  Sample PWO004
@ Marine Antenna Tone Locate Limits of Detected Trench

PacifiCorp Tone Locate 1 Subbottom Transect (Figure 4)

FIGURE 2.3 - RESULTS OF SUBMARINE CABLE LOCATE EFFORTS
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This system was only marginally successful, as the tone could be detected only near shore, most
likely due to burial of the cable and attenuation of the tone through water. PacifiCorp’s
representatives also lost tone on the cable as they approached the top of the bank from the vault
with PacifiCorp tone-tracking equipment. At each shoreline, the handheld portion of the RD8000
was used in an attempt to locate the cable at the water’s edge. A signal was detected at locations
on either shoreline, one of which was a stronger signal. It is suspected that the tone transferred
to one of the other cables because cables touched or because other conductive paths were present
at the vault.

A secondary detection method included the use of an EdgeTech Chirp sub-bottom profiler
consisting of a model 3100 portable topside unit and an SB-424 towfish sweeping between 4 and
16 kHz. The sub-bottom profiler was towed near the riverbed in an attempt to identify the cables
in the sub-bottom profile data, and thereby identify the location and burial depth of the cables.

Although delineation of the cable from the sub-bottom data could not be achieved, a disturbed
section of the riverbed was detected in one area and is suspected to be the remnants of the trench
excavated for cable burial. Figure 2.4 is a sample sub-bottom profile record of what is interpreted
as evidence of the trench location. The alignment of the profile depicted in Figure 2.4 is shown
on a plan view of the results of the submarine cable location efforts in Figure 2.3.

Interpreted Trench Limits

S5Ft

50 Ft

Approximate Scale

FIGURE 2.4 - SUSPECTED UTILITY TRENCH

In addition to sub-bottom profiling, sidescan sonar was deployed to image the riverbed in the
search for surficial evidence of exposed cable or scars from trenching. No evidence of a
submarine cable was located along the alignment. A linear feature that had bends and loops was
identified off the bow of a moored ship at Glacier. This feature was also identified by divers
during a porewater sampling effort at station RM11E PW004 as a possible cable on the riverbed.
The location of sample RM11E PW0004, an outline of the sidescan sonar imagery, and the sonar
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imagery of the linear feature are shown in Figure 2.3. Given the circuitous path of the feature, its
location on the surface, and its distance from the reported location of the medium-voltage cables,
it was determined that the feature was more likely a remnant of an earlier cable.

The success of these methods is dependent on several variables and the primary reason several
methods were employed. Characteristics of the sediment in which the cable crossing is buried,
burial depth, acoustic reflectance of anything exposed on the riverbed, and the ability of the cables
to transmit an induced tone affect the results. All detected signals were mapped, along with the
limits of the detected trench, and the projected alignment across the river from the east side vault
location to the most riverward landside detection on the west side by PacifiCorp as shown on
Figure 2.3. In areas where active remediation is required, additional studies will be required to
locate each of the active cables more precisely across the RM11E Project Area.

225 TASK5-MAP SUBMERGED DEBRIS AND SUBMERGED AQUATIC VEGETATION

Multibeam sonar data collected by DEA under other data acquisition programs were evaluated
for sonar contacts on debris, submerged piling, and submerged aquatic vegetation. No evidence
of submerged aquatic vegetation was detected during this process. Several debris mounds, logs,
and submerged piling were identified. To illustrate these features, logs on the riverbed were
delineated as linear features, debris mounds were outlined with polygons, and submerged piles
were mapped as point features. Figure 2.5 illustrates an example of the multibeam sonar returns
on debris (detail on left) and the mapping product produced from the debris mapping effort
(right). Vertical piles were not included in the Digital Terrain Model but were provided as a
separate 3D features in AutoCAD as described in Section 2.3 of this report.

DebrisArea
Logs (Typical) (Typical)

7 Detail

FIGURE 2.5 - EXAMPLE SONAR RETURNS ON DEBRIS (LEFT) AND EXAMPLE MAPPING OF DEBRIS
(RIGHT)
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226 TASK 6 - MODEL PRIOR LWG BATHYMETRIC SURVEYS IN AUTOCAD

During a comprehensive bathymetric mapping campaign of the PHSS for the LWG, DEA
conducted periodic bathymetric surveys from 2002 to 2009, with the survey in 2009 performed
under DEA’s contract with the National Oceanic and Atmospheric Administration (NOAA) for
nautical charting of the Willamette and Columbia rivers. Differences between results of the
surveys were analyzed for the LWG, with images generated depicting color-coded gain or loss in
bed elevation. The RM11E Group received permission from the LWG for use of these data and
the resultant images. The raw XYZ data were modeled in AutoCAD and provided to the RM11E
Group consultants for their use as part of the implementability study.

2.3 REPORTING AND DELIVERABLES

Reporting for the tasks listed above consists of this report and delivery of digital map products
along with supporting metadata. The deliverables consist of digital files in ESRI ArcGIS and
AutoCAD formats, geo-referenced tagged image file format (tiff) images, and associated
metadata. Mapping products consist of the following:

e Composite surface terrain model with bounding polygons delineating disparate data
sets, with text blocks defining metadata for each data set

e Contours at 1-foot intervals from composite surface

e Shapes of dock structures, supporting piles, and old submerged piles at Cargill and
Glacier NW facilities

e Polygons delineating significant submerged debris
e Results of the submarine cable crossing survey
e Surface terrain models of prior LWG bathymetric surveys

Appendix A is a digital data catalog, which lists particulars of the digital mapping products
delivered to the RM11E Group, including file name, description, application, and submittal date.
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3. WATERFRONT ACTIVITIES AND USES ASSESSMENT

3.1 OBJECTIVE

The SOW states that “maintaining navigation access and minimizing disruptions to ongoing
shipping activities is an important consideration for future remedial action in this area.” The
objective of the waterfront activities and use study was to determine the extent to which shipping
activities and vessel traffic, working dock and marine operations, existing and future navigational
dredging, and other waterfront activities and conditions may impact the selection and long-term
viability of remedial actions. Results of the study are summarized here. Waterfront activities and
conditions include in-water work windows, dock operations and vessel calls, dock maintenance,
outfalls, and utility crossings. Many of the figures mentioned in this and subsequent sections
consist of four parts, each showing part of the RM11E Project Area. The key for these sets of
figures is provided in Figure 3.1

3.2 EXISTING WATERFRONT FACILITIES

A RM11E Project Area site plan showing shoreline facilities and site bathymetry is provided as
Figures 3.2a through 3.2d. Shoreline waterfront facilities and outfalls are discussed in
Sections 3.2.1 and 3.5.3, respectively. The site plan bathymetry contours are based on a composite
data set that consists of information from the NOAA 2009 multibeam survey, ODSL 2010
multibeam and laser survey, DEA’s 2011 multibeam survey, and Anchor QEA’s 2009 Sidescan
Sonar Data Report prepared for the LWG (Anchor QEA, 2009).

A slope analysis was performed on the site plan data set to show the range of slopes within the
RM11E Project Area. Figures 3.3a through 3.3d show the locations of the following six slope
ranges:

e 0 to 20 percent (flat to 5SH:1V?)
e 20 to 33 percent (5H:1V to 3H:1V)
e 33 to 50 percent (3H:1V to 2H:1V)
e 50 to 67 percent (2H:1V to 1.5H:1V)
e 67 to 100 percent (1.5H:1V to 1H:1V)
e >100% (steeper than 1H:1V)
3.21 WATERFRONT FACILITIES
Existing waterfront facilities within the RM11E Project Area (Figure 1.2) include the following;:
e Sakrete
e Stan Herman

o RIS&G

7 Slope expressed as “H:V” refers to the ratio of horizontal to vertical.
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e Glacier NW

e Unkeles

e Cargill (currently operated by Temco Inc.)
e PacifiCorp submarine cable crossing

Figures 3.4a through 3.4d show the locations and provide photographs of the existing waterfront
facilities within the RM11E Project Area. Each waterfront facility is briefly identified below,
moving from north to south along the river (i.e., upstream), and then described in greater detail
in subsequent sections of the report.

3211 Sakrete

Sakrete is located at ~PM 10.85 to 10.98, downstream of the Fremont Bridge, at 1402 N. River
Street. Waterfront facilities include a dock (Photo 1, Figure 3.4a) approximately 185 feet long.

3.2.1.2 Stan Herman

The Stan Herman property is located at ~PM 10.98 to 11.05, downstream of the Fremont Bridge,
at 1300 N. River Street. The facility is a warehouse-type structure (Photo 5, Figure 3.4a) that
extends along the bank for approximately 300 feet. The structure is built on pilings and extends
over the water.

3.2.13 RIS&G

The RIS&G facility is located at ~PM 11.09 to 11.15, just upstream of the Fremont Bridge, at
1208 N. River Street. Barges are moored to mooring dolphins; a shuttle system (Photo 6,
Figure 3.4b) is used to move barges approximately 500 feet along the river frontage.

3214 Glacier NW

Glacier NW is located at ~PM 11.15 to 11.35 (Photos 8, 11, and 12, Figure 3.4c) at 931 and 1050 N.
River Street. Waterfront facilities include two docks. The upstream dock is approximately 400
feet long and is used by ocean-going vessels. On the infrequent occasions when it is used, the
downstream dock is used for mooring barges.

3.215 Unkeles

The Unkeles property is located near PM 11.36, adjacent to and upstream of the Glacier NW site,
at 820 and 822 N. River Street. The property has no riverfront access or activity; its river frontage
rights are owned by Cargill (Unkeles, 2014). For this report, the waterfront area adjacent to the
Unkeles property is addressed as part of the Cargill property.

3.2.16 Cargill

The Cargill property is located at ~PM 11.35 to 11.62 (Photos 14, 15, 17, 21, and 22, Figure 3.4d) at
the upstream end of the RM11E Project Area at 800 N. River Street. Listed from downstream to
upstream, the facility includes a mooring dolphin with a bridge to the bank located in front of the
Unkeles property; a remnant structure approximately 100 feet downstream of the main dock; a
main dock for ocean-going vessels; and a barge dock approximately 350 feet upstream of the main
dock. Note that the barge dock is outside of the RM11E Project Area. The Cargill waterfront
property abuts the Glacier NW property and includes retaining walls along portions of the
shoreline. A steel retaining wall is located along the shoreline between the main dock and the
barge facility dock.
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3.2.1.7 PacifiCorp Submarine Cable Crossing

An electric power medium-voltage cable crossing owned by PacifiCorp and consisting of seven
submarine cables extends from a cable vault on the Unkeles property to the west side of the river.
The cable provides power to a portion of downtown Portland (DOF/GSI, 2013).

3.3 WATERFRONT USE INFORMATION SOURCES

Information about waterfront activities was compiled from waterfront facility owner responses
to a Waterfront Facilities Activities Questionnaire (Questionnaire responses are included as
Appendix B). Additional information was gathered from interviews with facility operators, tug
captains, and Columbia River pilots. The following information was sought for each property
(summarized in report locations shown in parentheses):

e Current and planned future waterfront operations (Tables 3.1 and 3.2)

e Frequency, duration, and variability of vessel calls by season (Tables 3.3 and 3.4, and
Figures 3.6 and 3.7)

e Seasonality of waterfront operations (Table 3.4, Figures 3.6 and 3.7)
e Size (class) and draft of calling vessels (Table 3.3)

e Docking methods, with or without tug assist (Table 3.3)

e Potential upgrades to facility waterfront structures (Section 3.5.1)

e Historical records regarding dredging and description of possible future dredging
(Section 3.6)

e Historical shorelines progression (Section 3.7, Figure 3.10, and Figures 3.11a through
3.11c)

3.4 EXISTING AND PLANNED FUTURE WATERFRONT OPERATIONS

This section, including the information in the following tables, summarizes information provided
by respondents to the Questionnaire and related inquiries regarding the waterfront and over-
water activities at the waterfront facilities. As the information comes from multiple sources, it
does not necessarily represent the position of the RM11E Group. The Questionnaire responses
are provided in Appendix B. Other commercial shipping and recreational vessel traffic using the
Willamette River channel are not included in this summary, as the respondents did not identify
them as users of the RM11E Project Area facilities. Therefore, these latter activities are not
considered to be waterfront facility uses. Potential impacts of these vessels traversing through
the area, including waves and wakes, are addressed in Section 7.

34.1 PACIFICORP SUBMARINE CABLE CROSSING

In 1968, General Construction Co. installed seven 15 kV armored submarine medium-voltage
cables at the submarine cable crossing for PacifiCorp. This set of cables replaced three existing
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power cables lying on the riverbed. A trench was dug to elevation -60.5 feet average low water?
with a minimum bottom width of 6 feet. After cables were placed, the cable trench was backfilled
to elevation between -42 and -45 feet average low water. The former cables are no longer in
service and to the extent that they remain they will be dealt with as debris.

342 WATERFRONT OPERATIONS

The following tables include Questionnaire responses by waterfront property owners regarding
their water operations. The vessel navigation areas, as well as berth areas for RM11E facilities,
are shown in Figures 3.5a (CRD vertical datum) and 3.5b (NAVD88 vertical datum). Although
vessels may move outside of these areas at times, the tug operators and Columbia River pilots
when interviewed stated that this figure is representative of the areas typically used for arrival
and departures of vessels.®

The following information was provided by Mr. Rich, Vice President of Marine Servicers, Shaver
Transportation. He reported that tugs generally hook up with incoming vessels approximately
0.25 mile downstream of the destination dock and unhook from departing vessels approximately
100 yards downstream of the departure dock. When under tug assist, vessels need their engines
running to help navigate. Vessels run their engines just above idle. For arrival, the ships use the
propeller in forward while entering the berth, and shift the propeller into reverse to slow down
as they approach the dock. Ocean-going vessels generally use two tugs of 3,000 to 4,000 hp to
maneuver the vessel, while barges generally use one tug of 2,000 to 3,000 hp. Mr. Rich stated that
due to the differences in draft and power, the scour potential for ocean-going vessels is greater
than that for barges arriving and departing from the terminals. Mr. Rich reported that visible
turbidity is created from propeller wash as the vessels arrive and depart (Shaver, 2015a,b).
During docking, the vessels line up parallel to the docks in deeper water and the tugs push the
vessel sideways toward the docks (Glacier NW, 2015a; Cargill, 2014b).

Tables 3.1 through 3.4 summarize information provided by the property owners on operational
activities for the waterfront properties in the RM11E Project Area.

8 Average low water is the official term used above Willamette Falls and CRD is the official term below the
Willamette Falls. The reference plane for the lower Willamette and Columbia rivers is called “low water”
(Beeman, 1966). There is no readily available conversion between NAVD88 or CRD and average low water.
Without such conversion the precise depth location for the cable installation cannot be determined.

9 Tug operators and pilots verbally agreed during interviews (Pilots, 2015; Shaver, 2015a).
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TABLE 3.1 - CURRENT WATERFRONT OPERATIONS

FACILITY

CURRENT WATERFRONT OPERATIONS

Sakrete

Sakrete stated it does not currently use or authorize the use of the dock associated with
the property (Oldcastle, 2014).

Stan Herman

Mr. Herman indicated that the warehouse is used for storage by Advanced M&D Sales
(a tile and flooring company, according to its website). There are no water-dependent
activities at this site (DOF/GSI, 2013; Herman, 2014).

RIS&G

RIS&G stated that it operates a concrete batch plant in the southwestern portion of its
site and leases the remainder of the site to KF Jacobsen & Co.2 The site includes a
clamshell bucket crane and barge docking equipment to unload aggregate raw
materials for use in both facilities. The crane unloads the aggregate from barges into
hoppers that convey the materials to storage piles located at each facility. The RIS&G
facility also accepts broken concrete pavement (construction debris), which is loaded
onto barges at the dock and transported to the upriver Ross Island Lagoon for use as
fill material. Facility operations include use of a river water pump to help make up the
needed water for the concrete batch process (DOF/GSI, 2013; RIS&G, 2014).

Glacier NW

Glacier NW indicated that the property is a bulk cement distribution terminal and the
regional headquarters for Glacier NW’s Oregon and southwest Washington operations.
No manufacturing or processing occurs here. . Bulk cement is delivered by ship,
pneumatically conveyed to the storage buildings (silos and dome), and then loaded
into customer trucks and railcars for offsite delivery. The property includes 15 storage
silos with capacities ranging from 1,000 to 6,500 tons and a cement storage dome with a
capacity of 30,000 tons. The property also includes two covered truck loading and scale
areas (ERM, 2011; DOF/GS], 2013; Glacier NW, 2014a). Ocean-going vessels use the
main upstream dock. No loading or unloading is performed at the downstream barge
dock, which remains generally unused. Third-party barges are infrequently moored at
the barge dock on a temporary basis (Glacier NW, 2014a).

Cargill

Cargill indicated that Temco operates the Irving Terminal on the Cargill property. The
Irving Terminal provides interim bulk storage for transfer of grain to and from trucks,
railcars, barges, and ships. The main features on the property are reinforced concrete
grain silos, conveyor systems, enclosed grain handling facilities, a rail grain dump
station, a truck grain dump station, and shipping and unloading equipment (DOF/GS],
2013; Cargill, 2014a). Cargo loads contain only grain, primarily wheat, in ships and
barges using the Irving Terminal (Cargill, 2014a). The Irving Terminal has a ship dock
and a barge dock (Cargill, 2014a). The barge dock is upstream of the RM11E Project
Area.

a2 R.B. Pamplin Corp. now leases the property leased by KF Jacobsen at the time that the reference document was
written (RIS&G, 2014).
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TABLE 3.2 - PLANNED FUTURE WATERFRONT OPERATIONS

FACILITY

PLANNED FUTURE WATERFRONT OPERATIONS

Sakrete

Sakrete indicated it has no plans to use the dock or waterfront area until at least 2018
or 2019 (Oldcastle, 2014).

Stan Herman

Mr. Herman indicated that no plans are in place for future waterfront operations
(Herman, 2014).

RIS&G

RIS&G indicated that no changes or modifications are planned for the future, other
than periodic maintenance of the facilities (RIS&G, 2014).

Glacier NW

Glacier NW indicated that no changes in shipping patterns are anticipated in future
years (i.e., cement offloading will continue to be the focus of waterfront operations)
(Glacier NW, 2014a).

Cargill

Cargill indicated that waterfront operations on the Cargill property will continue to
be related only to grain storage and transfer. Cargill anticipates that shipping and
operational patterns in coming years will remain consistent with past practices
(Cargill, 2014a).

TABLE 3.3 -WATERFRONT OPERATIONS VESSEL INFORMATION

FACILITY

WATERFRONT OPERATIONS VESSEL INFORMATION

Sakrete

Sakrete stated that it has no waterfront operations (Oldcastle, 2014).

Stan Herman

Mr. Herman indicated that there are no water-dependent operations (Herman, 2014).

RIS&G - Barges

VESSEL TYPE OR CLASS
RIS&G described barges using the facility as 175 to 215 feet long, with a 10-foot draft
and 40-foot beam (RIS&G, 2014).

VESSEL CALLS/ DURATION
RIS&G indicated that the facility loads and unloads sand and gravel barges daily, at
average rates of two per day, 46 per month, and 552 per year (RIS&G, 2014).

VESSEL DOCKING PROCEDURES

RIS&G indicated that barges are tied to a steel cable shuttle system that moves them
1500 feet along river frontage for unloading by an upland crane. Barges approach
and depart dock facilities from both upstream and downstream, depending on the
position of the barge tied to the barge shuttle system. All barges are non-motorized
and under the control of a tug when approaching and departing the dock facility
(RIS&G, 2014).

Glacier NW -
Barges

Glacier NW stated that third-party barges are infrequently moored at the barge dock
on a temporary basis. Barges are tied off to two in-water dolphins, one each located
north and south of the barge dock (Glacier NW, 2014a)
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TABLE 3.3 -WATERFRONT OPERATIONS VESSEL INFORMATION (CONTINUED)

FACILITY WATERFRONT OPERATIONS VESSEL INFORMATION
Glacier NW - VESSEL TYPE OR CLASS
Ships Glacier NW indicated that vessels serving Glacier NW may be as long as 578 feet and

as wide as 92 feet (“Handy” class vessels). Incoming loaded vessels may draft up to
30 feet, but only up to 20 feet when empty upon departure (DOF/GSI, 2013; Glacier
NW, 2014a)

VESSEL CALLS/ DURATION

Glacier NW indicated that ocean-going vessels often remain moored at the facility for
several days. The total number of ships at Glacier NW’s dock may range from 20 to
40 per year. Occupied approximately 12 to 20 days each month, the main dock is
open 5 to 10 days between vessel calls (Glacier NW, 2014a).

VESSEL DOCKING PROCEDURES

Glacier NW indicated that large vessels dock at Glacier NW’s main dock to offload
cement. Dock cleats that secure the vessel to the dock are located both north and
south of the dock. One cleat is located in the greenway 2 slightly southwest of the
cement storage dome, and the second cleat is located in the greenway at the southern
end of the property (near the property boundary) (Glacier NW, 2014a).

Vessels at the main dock always dock with the bow facing upstream (south) and the
stern downstream (north). Vessels dock and embark under tug assistance. A vessel’s
thrusters may be used in the event of an emergency, but such a decision is at the
discretion of the vessel’s captain when working with the tugs (Glacier NW, 2014a).

Cargill - Ships

VESSEL TYPE OR CLASS

Cargill indicated that ships using the Irving Terminal ship dock typically range from
500 to 765 feet long and up to 106 feet wide, and draft as much as 40 feet when full.
These ships are typically "Handymax" or “Panamax” class vessels (DOF/GSI, 2013;
Cargill, 2014a).

VESSEL CALLS/ DURATION

Cargill indicated that ships dock at the Cargill ship dock at the Irving Terminal as
often as four to five times per month, and typically for a period of less than a week
each. However, individual ships may be docked at the ship dock up to 12 days
during slower seasons, when limited commodity availability requires additional
loading time (DOF/GS], 2013; Cargill, 2014a).

The average number of ships berthing at the Irving Terminal ship dock during
Cargill’s period of ownership (1995 to the present) is approximately 55 per year.
Information for the past 3 years indicates the number of ships docking at the ship dock
in any given month ranges between three and seven. In 2012, 33 ships docked at the
Irving Terminal; in 2013, 49 ships; and in 2014, the approximate number of ships
docking at the Irving Terminal as of September 25 was 44 (Cargill, 2014a).

2 Greenway. Chapter 33.440 of the Portland Zoning Code includes the majority of the City of Portland Greenway
regulations. The Greenway regulations are intended to protect, conserve, enhance, and maintain the natural,
scenic, historical, economic, and recreational qualities of land along Portland’s rivers (City, 2015c).
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TABLE 3.3 -WATERFRONT OPERATIONS VESSEL INFORMATION (CONTINUED)

FACILITY

WATERFRONT OPERATIONS VESSEL INFORMATION

Cargill - Ships
(continued)

VESSEL CALLS/ DURATION

The Irving Terminal ship dock is typically occupied for the majority of days in each
month. The number of unoccupied days depends on several factors, including the
number of vessels docking during the particular month and the amount of time
necessary to load a ship to capacity, considering weather and commodity availability.
For example, in months where only three ships are received, there may be up to seven
unoccupied days at the ship dock, although the ship dock is very seldom unoccupied
for that length of time. In contrast, in months where six or seven vessels are docked,
there may be only one or two unoccupied hours at the ship dock. The Irving Terminal
frequently operates around the clock, so open dock times may not occur during
regular work weekdays or normal business hours (Cargill, 2014a).

In the busiest months, there may be only 1 to 2 hours between ships. In slower
months, the ship dock may remain open for 1 to 3 days at a time, but is seldom
unoccupied more than a week at a time. (Cargill, 2014a)

VESSEL DOCKING PROCEDURES

Cargill reported that ships dock parallel to the designated docks, just offshore from
the Irving facility, and tie up to the dock, nearby dolphins, or both (Cargill, 2014a).
Cargill reported that ships typically approach the Irving Terminal ship dock from the
northwest (moving against the current of the Willamette River). Ship departure
typically proceeds downstream toward the confluence with the Columbia River and
to the Pacific Ocean (Cargill, 2014a).

Cargill reported that all vessels docking and embarking at the Irving Terminal use tug
assistance. The tugs are contracted by the third-party vessel operators (Cargill, 2014a).
Cargill reported that for ships using the ship dock, the process typically involves two
tugs maneuvering the ships to and from the dock, one tug engaging the bow and one
the stern of a ship. Cargill understands that the main propellers or thrusters of the
ships are not engaged during the docking or embarking process and that the vessels
are solely under tug power (Cargill, 2014a).

Cargill - Barges
(Barge Dock is
outside of
RM11E Project
Area)b

VESSEL TYPE OR CLASS
Cargill indicated that barges using the barge dock at Irving Terminal are typically
280 feet long and 42 feet wide, and draft 14 feet when full (Cargill, 2014a).

VESSEL CALLS/ DURATION

Cargill indicated that barges use the separate barge dock at the south end of the Irving
Terminal (outside of RM11E Project Area) as often as 48 times per month to deliver
grain for transfer to export-bound ships (DOF/GSI, 2013; Cargill, 2014a).

The Irving Terminal barge dock is consistently occupied most days in a month. In a
given month, the barge dock is likely occupied with a barge 27 of 30 days. Many times
a tug will pull away an empty barge at the same time it brings in a full barge, so any
unoccupied time between barges can be effectively nonexistent (Cargill, 2014a).
Cargill indicated that in 2012, 257 barges docked at the Irving Terminal. In 2013, 409
barges docked at the Irving Terminal. In 2014, the approximate number of barges
docking at the Irving Terminal as of September 25 was 489 (Cargill, 2014a).).

b Information on barge activity is included in the table, even though dock is outside of the RM11E Project Area
because arrival and departure activities at the dock could be impacted by remedial activity.
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TABLE 3.3 -WATERFRONT OPERATIONS VESSEL INFORMATION (CONTINUED)

FACILITY WATERFRONT OPERATIONS VESSEL INFORMATION
Cargill - Barges | VESSEL DOCKING PROCEDURES
(continued) Cargill stated that all vessels docking and embarking at the Irving Terminal barge

docks use tug assistance. The tugs are contracted by the third-party vessel operators.
Barges typically approach and depart from the Irving Terminal barge dock from
downstream. Barges using the barge dock do not have propellers or thrusters and are
typically maneuvered to and from the barge dock by one tug (Cargill, 2014a).

343 FREQUENCY AND SEASONALITY OF USE

The Columbia River pilots provided data for vessel calls to the Cargill and Glacier NW ship docks
for the period 2009 through 2014. This information excludes vessels that did not require
Columbia River pilots to board, such as barges. Figure 3.6 summarizes this vessel-call data for
Cargill. Figure 3.7 includes data received from Glacier NW for 2006 through 2008 in addition to
the data received from the Columbia River pilots. The period of 2009 through 2014 includes a
period of depressed economy for the cement industry (2009 to 2011). Therefore, additional
Glacier NW vessel call data for the period 2006 through 2008 were added to the Columbia River
pilots” data to generate a longer-term average. The following figures illustrate that Cargill
(Temco) and Glacier NW have multiple ocean-going vessel calls each month.

== == == = Monthly average for 2009 to 2014
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Source: Pilots, 2015

The asterisks (“*”) in Figure denotes months when the average number of vessel calls for that
calendar month was greater than the monthly average indicated by the dashed blue line in the
figures).
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FIGURE 3.6 - CARGILL OCEAN-GOING VESSEL CALLS PER MONTH
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Monthly average for2009 to 2014
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FIGURE 3.7 GLACIER NW OCEAN-GOING VESSEL CALLS PER MONTH ()
TABLE 3.4 -WATERFRONT OPERATIONS SEASONALITY
FACILITY SEASONALITY OF WATERFRONT OPERATIONS
Sakrete Sakrete reported it has no waterfront operations (Oldcastle, 2014).
Stan Herman Mr. Herman indicated there are no water-dependent operations (Herman, 2014).
RIS&G RIS&G reported that in May through October, barge calls can be as high as six
per day, 162 per month. In November through April, barge calls can be as low as
one every other day, 12 per month (RIS&G, 2014).
Glacier NW Glacier NW reported that seasonal variations in the number of vessels are not
expected to be significant. However, vessel calls are more consistent and slightly
more frequent in July through September, and at times into October, due to a
modest increase in the number of local construction projects during these
warmer months. The interval between vessel calls can be shorter than 2 to 10
days during these months (Glacier NW, 2014a).
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TABLE 3.4 -WATERFRONT OPERATIONS SEASONALITY (CONTINUED)

FACILITY

SEASONALITY OF WATERFRONT OPERATIONS

Cargill

Cargill reported that the number of ships docking at the Irving Terminal ship
dock may be greater during or immediately following harvest season. The
wheat harvest season in the United States is from mid-May to mid-September.
For the past 3 years, vessel calls at the Irving Terminal have been fairly consistent
throughout the year, with the fewest ships docked in May and June (Cargill,
2014a).

Furthermore, despite any seasonal variation affecting the number of ships
docking at the Irving Terminal, the amount of unoccupied time at the two docks
is relatively consistent throughout the year. In slower seasons, gathering a full
load of grain to fill a ship to capacity may take longer, and a ship may remain
docked at the Irving Terminal ship dock for up to 12 days. Docked vessels may
remain at the two docks longer in rainy weather than dry weather because of the
open loading and unloading process for the grain and the need to keep the grain
dry (Cargill, 2014a).

Seasonal variation in the number of barges docking at the Irving Terminal is less
than that for ships. Barges are consistently using the barge dock throughout the
year. It can take 20 to 24 barges to fill a ship to capacity and 6 hours or more to
unload the contents of a barge (Cargill, 2014a).

Waterfront operations mirror ship and barge calls and remain fairly consistent
throughout the year (Cargill, 2014a).

Figure 3.8 summarizes the busiest months for vessel calls at RIS&G, Glacier NW, and Cargill
docks. For Glacier NW and Cargill, the busiest months were identified from Figures 3.6 and 3.7.
For RIS&G, the business months were identified from RIS&G’s Questionnaire response (RIS&G,

2014).

Condition |Apr|May |Jun| Jul |[Aug|Sep|Oct |Nov|Dec|Jan|Feb|Mar
Cargill * * | % | % || K| * | R
Glacier NW % | ® | x| *| * | ® *

RIS&G * | * (x| ® x| ®
Period of Facility Activity
* Periods of Busiest Facility Activity
FIGURE 3.8 - BUSIEST MONTHS BY VESSEL CALLS
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35 EXISTING AND PLANNED WATERFRONT STRUCTURES AND UTILITIES
351 STRUCTURES

The characteristics, design studies, drawings, and engineering assessments of waterfront
structures are addressed separately in Section 6. The existing structures in the RM11E Project
Area are shown in Figures 3.4a through 3.4d.

Possible changes in waterfront facility structures in the RM11E Project Area were identified
through responses to the Questionnaire (Appendix B) as follows:

e Sakrete did not mention plans in its Questionnaire response (Oldcastle, 2014).
e Stan Herman did not mention plans in its Questionnaire response (Herman, 2014).

e RIS&G indicated it does not anticipate any construction, but will replace or repair any
dolphins or piles damaged from barge landing accidents (RIS&G, 2014).

e Glacier NW indicated it intends to replace 16 piles in September 2015. The pile
replacement will not modify the existing dock, shoreline, or waterfront facilities (Glacier
NW, 2014b, 2015b).

e Cargill indicated it anticipates making dock repairs over the next 5 years. Permits for the
dock repair work have been issued, but specific dates for this repair work have not been
established (Cargill, 2014a).

3.5.2 PACIFICORP SUBMARINE CABLE CROSSING CAUTION ZONE

As part of the Section 2 work, nonintrusive methods were used in an attempt to locate the
submarine cable crossing in the RM11E Project Area. As described in Section 2.2.4, the cable
crossing was mapped using a radio detection system with a submersible antenna towed near the
riverbed from a survey vessel. This system was only marginally successful as the tone could be
detected only near shore because the cable is buried and the tone from the signal attenuates
through water. The detected signals are mapped on Figures 2.3 and 3.4d.

A secondary detection method to locate the cable crossing included the use of a sub-bottom
profiler. A disturbed section of the riverbed near the middle of the navigation channel was
detected. The disturbance is suspected to be the remnants of the trench excavated for burial of
the cables.

Based on the detected signals and the limits of the detected trench, DEA projected a cable crossing
alignment that extends across the river from the east side vault location to the most riverward
landside detection on the west side of the river (Figure 3.4d for the alignment in the RM11E
Project Area). A submarine cable crossing caution zone was established around this alignment;
the zone was projected 25 feet upstream of the most upstream detected signal and 25 feet
downstream of the most downstream detected signal within the RM11E Project Area. If remedial
action is required within the cable caution zone, then the location of the seven cables in the
common trench will need to be further refined during remedial design.

3.5.3 SHORELINE OUTFALLS

Current shoreline outfall locations are shown on Figures 3.4a through 3.4d. Records from the
City of Portland Bureau of Environmental Services (BES) were reviewed to identify outfall
locations, including those of outfalls no longer in service, and known physical characteristics (e.g.,
size, type of pipe).
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Photographs of selected outfalls appear on Figures 3.4a through 3.4d. Outfall data are
summarized in Table 3.5. The outfalls are mapped on the figures with the center of the outfall
symbol based on the BES database coordinates for the outfall. Field verification of outfall
locations, invert elevations at the discharge point, size, and material type for specific outfalls that
may be affected by the remedy will need to occur during future remedial design.

TABLE 3.5 - RM11E PROJECT AREA OUTFALL CHARACTERISTICS
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WR-283 | 15-in CMP 7642667.89 690690.87 I 10.93 Sakrete; Photo 2 on
Figure 3.4a
WR-282 | 4-in PVC 7642775.37 | 690592.50 U 10.95 | Sakrete; Photo 3 on
Figure 3.4a
WR-291 | 8-in PVC 7642853.35 690526.60 A 10.97 Sakrete, Figure 3.4a
OF-452 | 27-in CSP 7642879.65 690442.18 A 10.99 City of Portland; Photo 4 on
Figure 3.4a
WR-306 | 48-in concrete | 7643505.55 | 689914.45 A 1115 | ODOT; Photo 7 on Figure 3.4b
OF-44A | 72-in RCP 7643534.78 | 689908.37 A 1116 | City of Portland; Photo 7 on
Figure 3.4b
OF-44 12-in VSP 7643621.49 689747 .44 A 11.19 City of Portland; Photo 9 on
Figure 3.4c
WR-350 | 16-in plastic 7643696.33 689793.68 A 11.19 Glacier NW; Photo 10 on
Figure 3.4c
WR-351 | 12-in PVC 7644094.98 | 689488.28 A 11.29 | Glacier NW; Photo 13 on
Figure 3.4c
WR-353 | 6-in metal 7644260.75 689362.85 A 11.33 Glacier NW; Figure 3.4c
WR-352 | 12-in PVC 7644299 .58 689336.96 A 11.34 Glacier NW; Figure 3.4c
OF-43 56-in BRKSTN | 7644507.49 689006.32 A 11.40 City of Portland; Photo 16 on
Figure 3.4d
WR-401 | Unknown 7644595.55 | 689192.05 I 11.40 | Cargill; Figure 3.4d
WR-341 | 6-in PVC 7644754.07 | 688912.26 A 11.44 | Cargill; Photo 18 on
Figure 3.4d
WR-342 | 6-in PVC 7644865.78 | 688699.00 A | 1149 | Cargill, Figure 3.4d
WR-343 | 6-in PVC 7644890.94 688648.36 A 11.50 Cargill; Photo 19 on
Figure 3.4d
WR-344 | 6-in PVC 7644919.88 | 688506.30 A 11.52 | Cargill; Photo 20 on
Figure 3.4d
2 An abandoned outfall (OF45) is located in the vicinity of the active OF45.
A = active ODOT = Oregon Department of Transportation
BRKSTN = breakstone PVC = polyvinyl chloride
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CMP = corrugated metal pipe RCP = reinforced concrete pipe
CSP = corrugated steel pipe U = unknown
I = inactive VSP = vitrified sewer pipe

3.6 HISTORICAL AND PLANNED DREDGING

Historical dredge projects provide insight into potential issues regarding the implementability of
remedial alternatives. From the historical dredging elevations, the types of material that may be
encountered during remedial removal can be inferred, such as loose infill in areas that have been
dredged but have filled in naturally (via sedimentation), consolidated materials in areas that have
never been dredged (native material), and debris in areas that have received anthropogenic fill.

3.6.1 HISTORICAL USACE DREDGING

USACE dredging records and hydrographic surveys from 1951 to 1997 in the RM11E Project Area
were obtained from the USACE, Portland District (USACE, 2013). The RM11E Project Area is
located at the upstream end of the federally maintained Columbia River and Lower Willamette
navigation project. However, the dredging records obtained from the USACE did not identify
any dredging activity in the RM11E Project Area during the time period covered by the records.
The channel in the Willamette River is approximately twice as deep as the original river (Anchor
QEA et al., 2012).10 The Willamette River navigation channel has been dredged to the existing
USACE project depth of -40 feet CRD.1! Some areas may have been dredged to deeper depths for
upland construction and fill projects.

3.6.2 HISTORICAL PRIVATE DREDGING

Private dredging records at the facilities were obtained through a review of documents made
available by Glacier NW and Cargill, permit records obtained from the USACE through a
Freedom of Information Act request, Questionnaire responses (Appendix B), personal contacts
with waterfront facility operators, PHSS RI/FS reports and appendices, and personal contacts
with marine contractors. Approximate locations of recent private dredging areas (1996 to 2009)12
are shown in Figures 3.5a and 3.5b. Private dredging within the RM11E Project Area is
summarized in Table 3.6 and discussed below.

10 The Columbia River and Lower Willamette River federal navigation channel was originally authorized by the
Rivers and Harbors Act of 1878 and has been modified by subsequent Rivers and Harbors Acts.

11 The USACE Chief of Engineers transmitted a favorable May 4, 1962 report to Congress to authorize deepening
Columbia and Lower Willamette rivers to -40 feet CRD (Congress, 1962).

12 No private dredging has been reported in the RM11E Project Area since 2009.
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TABLE 3.6 - PRIVATE DREDGING (1996 - 2009) WITHIN RM11E PROJECT AREA

LOCATION DISPOSAL DREDGE DEPTH DATE QUANTITY 2
(FT CRD)
RIS&G barge dock No dredging during this period
(RIS&G, 2014) b-c
Glacier NW (DOF/GSI, | Upland offload at RIS&G -40 1996 4,000 to
2013; Glacier NW, quarry (RM 14 to 15) 6,000 CY
2014a)
Glacier NW (DOF/GSI, | Wasco County Land(fill -21 for barge dock; 2004 2,442 tons
2013; Glacier NW, -36 for ship dock
2014a)
Cargill main dock Wasco County Landfill -40 2002 - July 5,000 CY
(Cargill, 2014a) and September
Cargill main dock Hickey Marine approved -40 2006 - July 1,800 CY
(Cargill, 2014a) upland site in Vancouver,
WA
Cargill main dockd Wasco County Landfill -42 2009 - October 1,430 CY
(Cargill, 2014a)

Note: All dredging activity was performed by Hickey Marine Enterprises using a clamshell type of dredge.

2 Quantity provided in the units as reported in the supporting documentation.

b The riverbed at or near the RIS&G facility was dredged during Port of Portland Terminal 2 reconstruction by the
Port of Portland. The September 1981 issue of Maritime Reporter and Engineering News includes an article
describing the planned Port of Portland Terminal 2 expansion, placing the dredging event in the early 1980s.

¢ Theriverbed at or near the RIS&G facility was dredged during construction of the Fremont Bridge by ODOT. The
Fremont Bridge was opened in November 1973, placing the dredging event in the early 1970s.

d A layer of sand at least 12 inches thick was placed over dredged area to cover potentially contaminated surfaces
exposed by maintenance dredging.

¢ Includes dredging at both ship and barge docks.

3621 RIS&G

RIS&G reported that it does not maintain any area of the riverbed, except where an aggregate
spill during barge unloading may occur within the radius swing of its land-based clamshell crane
(RIS&G, 2014).

3.6.2.2 Glacier NW

Glacier NW reported that the upstream dock is maintained at -36 feet CRD for ocean-going
vessels and the downstream dock is maintained at -21 feet CRD for barges (depths allow for 1-foot
overdredge, to -37 feet and -22 feet, respectively) (Glacier NW, 2014a). Glacier does not have an
active maintenance dredging permit at this time (Glacier NW, 2015a).

3.6.2.3 Cargill

Cargill reported that its existing dredging permit (NWP-2001-00031) authorizes maintenance
dredging until May 31, 2019, with maintenance of “adequate depths to accept ocean-going vessels
at dockside and during grain loading operations: maintain a 40-foot draft at 0-foot CRD.” This
permit is for clamshell dredging to remove up to 8,000 cubic yards (CY) annually from the ship
loading berth (1,400 feet long by 60 feet wide), with subsequent dewatering on a barge and
trucking to an upland disposal facility. The last maintenance dredging event required post-
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dredging placement of a sand cover to manage contamination remaining in the newly exposed
surface material.

The main dock area is maintained at -40 feet CRD plus 1 foot overdredge (Cargill, 2014a),
consistent with Willamette River navigational channel depths.

A 2008 sampling plan (GRI, 2008) describes maintenance dredging as typically removing 2,000 to
5,000 CY from along the 680-foot-long ship berth after spring runoff. The targeted materials are
sand and silt infill.

3.6.3 ANECDOTAL WILLAMETTE RIVER DREDGING INFORMATION

The following information is anecdotal based upon the interviewee’s recollections; supporting
documentation was not available. This text is provided for informational purposes only. The
interviewee’s descriptive terms are as provided.

The following information from Mr. Steinwandle, RIS&G, is based upon his observations of Port
of Portland dredging for fill for Swan Island, Port of Portland dredging for fill for Terminal 2,
ODOT dredging for Fremont Bridge pier footings (Steinwandle, 2015):

e The riverbed material is largely small gravel and sand. The area has a reasonably
compacted bottom with high silt content and some cementing of fine aggregate, which
can be challenging for a cutter suction dredge.

e ODOT dredged pier footings for the Fremont Bridge to -60 feet CRD.

e If working too close to the shoreline, a cutter suction dredge can experience problems
with riprap along the shoreline.

Mr. Jameson, Hickey Marine Construction, reported the following observations based upon his
involvement in various maintenance and environmental dredging activities along the Willamette
River, including the Cargill docks (Jameson, 2015):

e The RM11E Project Area is mostly consolidated material and cobbles with some wood
debris.

e Theriverbed in the RM11E Project Area has very little silty material.

e A hydraulic dredge would have difficulty because of the debris.

3.6.4 ANTICIPATED FUTURE DREDGING WITHIN RM11E PROJECT AREA

Navigation channel dredging in the vicinity of the RM11E Project Area has been infrequent in the
past and is expected to remain infrequent in the future. If the Willamette River navigation
channel is deepened from -40 feet CRD to -43 feet CRD,® then more frequent maintenance
dredging may be required until the new project depth stabilizes. Since the Willamette River is

13 The authorized Willamette River channel is -43 feet CRD, width varying, from the Columbia River to the Broadway
Bridge (RM 11.6). Construction of the authorized channel has been deferred until after resolution of cleanup issues
associated with the Willamette River being named to the National Priorities List by EPA under CERCLA (USACE,
2015)
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authorized to -43 feet CRD and the Columbia River deepening has occurred to this elevation,
future deepening of the Willamette River to this elevation can be expected.

Table 3.7 summarizes existing maintenance dredging metrics for facilities in the RM11E Project
Area and anticipated future changes as reported by the facility operators in their response to the
Questionnaire.

TABLE 3.7 -MAINTENANCE DREDGING METRICS IN THE RM11E PROJECT AREA

DREDGING MAINTAINED HISTORICAL ANTICIPATED ANTICIPATED
LOCATION DEPTH DREDGED WIDTH | MAINTENANCE FUTURE
FREQUENCY CHANGES
Sakrete No waterfront operations (Oldcastle, 2014)
Stan Herman No water-dependent operations (Herman, 2014)
RIS&G (RIS&G, 2014)| -15 ft Hawthorne | Unknown None None
Bridge gauge?

Glacier NW reported | -21 ft CRD plus Approximately 20 ft None
for barge dock 1 ft overdredge to 50 ft (from surveys)| 8 to 15 years
(Glacier NW, 2014a)
Glacier NW reported | -36 ft CRD plus Approximately 45 ft None unless larger
for main dock (Glacier] 1 ft overdredge (from surveys) (deeper draft)
NW, 2014a) vessels deliver

cement to dock
Cargill reported for | -40 ft CRD plus Approximately 60 ft | 3 to 5 years None unless
main dock(Cargill, 1 ft overdredge (from Questionnaire) Willamette River is
2014a) deepened to -43 ft

CRD
USACE -40 ft CRD Up to approximately | Unknown Unknown¢

400 ft within RM11E
Project AreaP

2 Public information for Hawthorne Bridge gauge apparently not available. There is a Morrison Bridge gauge for
which public information is available (~6 blocks immediately downstream of the Hawthorne Bridge). If the two
gauges are consistent, then -15 ft Hawthorne Bridge gauge would be approximately -15.3 ft CRD (-9.9 ft
NAVDSS).

Approximate longest distance from edge of navigation channel to RM11E Project Area limits.

¢ Deepening the Willamette River to -43 ft CRD has been authorized. It is unknown when the deepening will take
place, as it is pending resolution of PHSS issues. If the Willamette River channel is deepened to -43 ft CRD
consistent with the Columbia River depths, then maintained depths and frequency of maintenance dredging of
the private berths could be affected.

Figures 3.5a (CRD vertical datum) and 3.5b (NAVDS8 vertical datum) show the navigation areas
within the RM11E Project Area, including the federal navigation channel limits and approximate
access areas for private docks.* Although the full extents of the private navigation areas have
apparently not been dredged in the past, dredging in these areas could occur if shoals were to
develop.

14 Private dock access areas were drawn on the basis of vessel arrival and departure descriptions in the Questionnaire
responses and interviews with tug operators and Columbia River pilots.
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3.7 HISTORICAL SITE CONDITIONS

Historical site conditions were evaluated for possible insight into the type of material present in
the RM11E Project Area. Types of material present could impact implementation of remedial
actions. For example, a removal action in a historical fill area could be expected to require
removal of more debris than a removal action in an area of infilled river sediment.

3.7.1 VARIATIONS IN RECORDED BED ELEVATIONS

Available hydrographic public and private survey data were combined to present known
variations of bottom elevations over time.

3.7.11 USACE Records

The Columbia and Lower Willamette River navigation project was authorized by Congress in
1878 (USACE, 1956). During the 1960s, the Willamette River navigation channel was deepened
from -35 feet CRD to -40 feet CRD (USACE, 1960, 1970). The current authorization for the
Willamette River is -43 feet CRD but this deepening has been deferred until issues associated with
the PHSS are resolved. Representative cross sections of the various riverbed elevations shown in
Figures 3.9a and 3.9b are based partly on USACE historical bathymetric survey data, which
extends back to 1983.15

3712 Other Survey Records

As part of the Section 2 mapping work, DEA compiled digital mapping data for the Lower
Willamette River collected on behalf of the LWG from 2002 to 2009. Figures 3.9a and 3.9b show
representative cross sections of the various riverbed elevations, developed from the LWG
surveys, USACE records, and NWHydro surveys at Cargill.

3.7.2 HISTORICAL SHORELINE PROGRESSION (FILL AND EROSION)

The shoreline has been expanded riverward and steepened through the placement of artificial fill
over much of the RM11E Project Area. As noted in Section 3.1.3 of the Work Plan (DOF/GSI,
2013), the artificial fill is known to contain building debris, abandoned steel, timber road ties, and
concrete and woody debris in some areas, all of which could complicate implementation of future
remedies. In addition to anthropogenic advances of the shoreline due to filling, localized
deposition and scour have also likely helped shape the shoreline over time.

Changes in shoreline alignment over time were evaluated by mapping changes to the top-of-bank
and nearshore slopes, where possible, from the following sources:

e Bathymetric surveys - The nearshore component of historical bathymetric surveys, with
cross-sectional views generated at multiple points in time to provide an indication of
historical filling or erosion along the shoreline

e Aerial photographs - Historical aerial photographs with the top-of-bank mapped over
multiple years to provide an indication of historical filling or erosion along the
shoreline

15 No earlier survey data were available from the USACE to indicate the dates of initial Willamette River deepening.
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e Interviews - Questionnaire responses from property owners regarding historical
shoreline modifications and, if applicable, known shoreline instability

The following aerial photographs, charts, and Sanborn fire insurance maps were collected and
reviewed to map and geo-register the historical RM11E shorelines for this study. The results were
then combined to generate a composite summary of historical shoreline locations, as shown in
Figure 3.10. Copies of information sources with double asterisks (**) were geo-registered and
combined to create Figure 3.10 and are included in Appendix C. Copies of information sources
with double hash tags (*#) were also geo-registered but are not included in Figure 3.10, as they
showed information similar to other geo-registered sources. These latter sources are also
included in Appendix C for reference.

e U.S. Coast and Geodetic Survey (USC&GS) Willamette River map (**1888, ** 1908,
##1925)

e ODOT library photos (1959,##1963, 1964, 1969,** 1970, 1974, 1979, 1986)

e U.S. Geological Survey (USGS,) library photos (##1951,1952, 1955, 1960, 1970, 1971, 1973,
1974, 1975, 1980, 1990, 1994, 2000, 2009, 2011)

e Sanborn maps (1887, 1889, ##1901, 1909, ##1924, **1950, 1969)

e NOAA charts (1880, 1947, 1948, 1949, 1974, 1976, 2000)

e USACE library photos!6 (#1936, **1943, ##1948,1952, **1957, **1963, 1969, ##1974, **1983,
1996)

The intent of many of these historical sources was not to show the shoreline location; stereo pairs
of photos are not available for precise measurements, and in many areas the shoreline in the
photos is obscured by structures. For example, in 1908 much of the shoreline in the RM11E Project
Area is obscured by waterfront dock structures. However, the following can be concluded based
upon the historical references in Appendix C:

e The current shoreline waterward of the shoreline in 1888 appears to be fill.

e In early 1920s, ship keyways and docks replaced overwater warehouses between
PM 11.2 and PM 11.4 in the RM11E Project Area.

e In the 1950s, many of the shoreline warehouses and docks in the RM11E Project Area
were removed.

e From the 1960s to the present, many areas have experienced shoreline fill.
DEA multibeam hydrographic surveys!” and LiDAR upland surveys from 2002 through 2009

provide an 8-year snapshot of recent shoreline elevation changes, as shown in Figures 3.11a
through 3.11c cross sections. The survey data are combined with the historical top-of-bank

16 Obtained from the USACE, Portland District library.

17 There are many factors that contribute to the accuracy of multibeam survey data such as sound velocity, beam
angle of reflectance, positioning, etc. When two multibeam surveys are compared, survey to survey, most of the
data are within plus or minus 0.25 feet (DEA, 2015).
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locations. With two exceptions, the cross sections generally show only minor changes in the
shoreline slope over that 8-year time at most locations. PM 11.52 at the upstream end of the
project (Figure 3.11c) is an exception in that a portion of the slope is now 14 feet lower than in
2002. The cross sections at both PM 11.18 (Figure 3.11 a) and PM 11.33 (Figure 3.11b) indicate that
a portion of the slope is now on the order of 4 to 5 feet lower than in 2002.

Table 3.8 provides information from property owners regarding historical shoreline
modifications.

TABLE 3.8 - PRIVATE SHORELINE MODIFICATIONS IN THE RM11E PROJECT AREA

WATERFRONT SHORELINE MODIFICATIONS
FACILITY
Sakrete No information provided (Oldcastle, 2014)
Stan Herman No shoreline issues and no modifications planned (Herman, 2014)
RIS&G RIS&G stated that there is no history of shoreline stability problems at this facility.

All structures that may “distress soil conditions” are placed on piles. The adjacent
shoreline owned by ODOT has been riprapped (RIS&G, 2014).

Glacier NW Glacier NW stated that a retaining wall has collapsed at the northern end of its
property and that the bank behind the main dock was armored with riprap when
the dock was replaced in 2001-2002. Vegetation was planted within the
“greenway” to help stabilize the bank (Glacier NW, 2014a).

Cargill Cargill stated that shoreline stabilization has occurred in three phases (Cargill,
2014a). The ODSL issued a General Authorization to Cargill for the bank
reinforcement and stabilization in December 1998. Phase 1 work provided
supplemental foundation support for an office building supported on piles. This
phase also addressed approximately 300 feet of shoreline extending from about
30 feet upstream of the office building downstream to the dock walkway.

Phase 2 addressed stabilization of another approximately 300 feet of shoreline just
upstream of a recently constructed stabilization wall.

Phase 3 work included stabilization through landscaping along the shoreline of
the Cargill property.

3.8 REGULATORY WORK RESTRICTIONS

Work in or near the Willamette River is restricted by various regulations and policies. These
restrictions are imposed by Oregon Department of Fish and Wildlife (ODFW), U.S. Fish and
Wildlife Service (USFWS), ODSL, NOAA Fisheries (formerly National Marine Fisheries Service ),
and the City of Portland.’® Four categories of regulatory restriction are addressed in this report:

¢ In-water work windows
¢ City noise ordinance

e City floodplain construction limitations

18 Floodplain construction requirements are addressed in Section 3.8.3.
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o C(City greenway regulations

3.8.1 IN-WATER WORK WINDOWS

In-water work windows are established to protect certain aquatic species. Work is generally not
permitted outside of these windows, as summarized in Table 3.9.

TABLE 3.9 - IN-WATER WORK WINDOWS FOR RM11E PROJECT AREA

AGENCY PREFERRED IN-WATER WORK SPECIES OF CONCERN
WINDOW
Oregon Department | July 1 to October 31 (all depths) Chinook salmon (fall, spring), coho
Fish and December 1 to January 31 (below -20 f§ salmon, steelhead (winter, summer),
Wildlife(ODFW, 2008) | CRD [~-15 ft NAVD88]) cutthroat trout (including sea run), and
various warm water game fish
US Fish and Wildlife | July 1 to February 28 Pacific lamprey
Service (USFWS, 2010)

The USACE and ODSL normally defer to ODFW, USFWS, and NOAA Fisheries for permitting
in-water work windows. Figure 3.12 shows the agency-preferred in-water work windows.

AGENCY Apr [May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar

ODFW all in-water work

ODFW in-water work below -20 ft. CRD

USFWS for Pacific lamprey

Preferred in-water work window

QOutside preferred in-water work window

FIGURE 3.12 - AGENCY PREFERRED IN-WATER WORK WINDOWS

In some cases, project-specific exceptions to the standard in-water work windows (July 1 to
October 31) have been considered in light of benefits to fisheries resources in the work area
(Oregon Bridge Delivery Partners, 2014) (e.g., fewer effects to fish, less in-water activity during
sensitive life stages, less turbidity, fewer construction seasons).

In-water work window restrictions may affect the implementability of remedial actions in the
following ways:

e Prevent the remedial work from being completed within a single work season, resulting
in a multiyear project

e Require stabilization or protection of partially remediated areas between work seasons
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e Conflict with the busiest time of the year for waterfront operations at RIS&G, Glacier
NW, and Cargill docks (Figure 3.8)

3.8.2 CITY OF PORTLAND NOISE RESTRICTIONS

The City of Portland establishes sound restrictions that vary based on zoning, activities, and time
of day (Portland City Code 18.10.10). The City currently permits construction noise up to 85
decibels on the A-weighted scale (dBA) at 50 feet distance between 7 a.m. and 6 p.m. Monday
through Saturday (Portland City Code 18.10.60). Outside of these hours, construction noise is
limited to the baseline permitted dBA for the area in which the work is taking place unless a
variance is issued by the City. In an industrial area, this baseline is 75 dBA. The ordinance
requires all equipment to have sound control devices “no less effective than those provided on
the original equipment, and no equipment shall have an unmuffled exhaust” (Portland City Code
18.10.060).

3.8.3 FLOODPLAIN, GREENWAY AND OTHER CONSTRUCTION REQUIREMENTS

The Portland Bureau of Development Services regulates grading and construction projects within
the City limits. This oversight includes compliance with requirements of planning and zoning
codes including Greenway Overlay Zones, floodplain management, grading, erosion control, and
stormwater management. The City requires a balanced cut and fill in the floodway, such that for
all fill placed at or below the base flood elevation, an equal amount of soil material is removed
(City, 2015a). In addition, the City prohibits an encroachment into the floodway from increasing
the base flood elevation (City, 2015b).

Greenway overlays protect, conserve, enhance and maintain the natural scenic, historical,
economic, and recreational qualities of land along the Willamette River. The RM11E Project Area
is within the Willamette Greenway Plan Boundary. Detailed analysis of specific remedial
alternatives will be required during remedial design to address these requirements.

3.9 EVALUATION OF WATERFRONT ACTIVITIES AND SITE CONDITIONS

This section evaluates the effects of waterfront-related activities and site conditions on the
physical, security, operational, and other constraints that may be imposed on the selection and
long-term viability of potential remedial actions for contaminated sediment in the RM11E Project
Area. These potential remedial actions include removal of sediment and placement of a cap or a
cover over contaminated sediment. Consideration of the potential impacts to waterfront
structures on the selection of potential remedial actions for the RM11E Project Area is addressed
in Section 6.

Waterfront activities and site conditions in the RM11E Project Area were grouped into the
following classes to evaluate impacts:

e Waterfront facility operations

¢ Navigation clearance criteria

e Construction access

¢ PacifiCorp submarine cable crossing

e Qutfalls and shoreline utilities
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The potential impacts are ranked as low, moderate, or high based upon the following general
criteria:

¢ Low - no remedial management actions would be required prior to implementing
remediation; potential for limited disruption to ongoing business operations

¢ Moderate - remedial management actions involving minor design, analysis, or
modifications to standard remedial practices would be required prior to implementing
remediation; potential for limited disruption to ongoing business operations

e High - remedial management actions involving complex design, analysis, or
modifications to standard remedial practices would be required prior to implementing
remediation; potential for significant disruption to ongoing business operations

The following sections describe issues, management actions, and rankings for each class of
waterfront activity and site condition.

3.9.1 WATERFRONT FACILITY OPERATIONS

Waterfront facility operations include vessel traffic related to unloading of aggregate product
from barges at RIS&G, vessel traffic related to the unloading of bulk cement from Handymax
vessels at Glacier NW, and vessel traffic related to transfer of grains from barges and into
Handymax and Panamax vessels at Cargill, as described in Section 3.4. Waterfront operations
also include future maintenance dredging (Table 3.7) and potential future dock repairs
(Section 3.5.1).

3911 Waterfront Operations Issues

Extensive in-water work in the active dock areas along the RM11E waterfront is likely to disrupt
ongoing business operations, affect remedial options, or both. With frequent ship activity at one
or more docks in the RM11E Project Area, scheduling of extended in-water work may be difficult;
careful coordination will be required with waterfront businesses to avoid or limit interruption of
business operations. Any such shutdown would disrupt operations, impose economic hardship,
and adversely impact these waterfront businesses. Any such shutdown could also impose
Portland community costs including temporary or permanent loss of employment or ancillary
businesses (e.g., commodity producers such as farmers, tug operators, stevedores,)

For in-water remedial action work areas farther away from the docks, the schedule will also need
to accommodate vessel arrivals and departures. In addition to the ship traffic associated with
facilities within the RM11E Project Area, ship traffic unrelated to those facilities traverses the
navigation channel in the immediate area. Other unrelated boating (e.g., fishing, pleasure craft)
also occurs within the RM11E Project Area. Furthermore, vessel traffic through a site where
remedial action is still underway can disturb and damage the work.

The busiest periods at all three facilities coincide with the agency-preferred in-water work periods
of July through October (Figure 3.8).

3.9.1.2 Waterfront Operations Management Actions

Potential waterfront operations management actions include coordinating scheduling of work at
the multiple locations within the RM11E Project Area; As needed to accommodate facility
operations, remedial equipment could be shifted from place to place to help limit down-time.
Additional management actions include scheduled work pauses to accommodate vessel calls, and
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close coordination with facility operators and remedial contractors (e.g., contractor daily
meetings to update schedules). The ongoing and anticipated future commercial waterfront
operations in RM11E Project Area present significant challenges for implementation of active
remedies. The specific management actions to be developed must consider the conflicts between
fish protection schedules, seasonal needs of the waterfront businesses, business interruption and
community costs, and the effect of intermittent remedial action operations on the remedy
constructability and cost.

3.9.13 Waterfront Operations Ranking

The potential impact of waterfront facility operations on remedial alternatives is ranked as high
at RIS&G, Glacier NW, and Cargill both for removal and for cap or cover options. The prevention
of disruption to ongoing business operations is expected to be challenging during the
implementation of active remedial actions.

3.9.2 NAVIGATION CLEARANCE CRITERIA

In general, in-water remedial actions are to be completed in a manner that does not hinder future
vessel navigation. This is particularly true for the federal navigation channel, berths at docks,
and the navigational paths between the federal channel and those docks. Dredging will not affect
navigation clearance. However, cap design and construction within the berths, navigational
paths, and federal channel will need to be completed in a manner that does not adversely impact
vessel operations. Consequently, expected navigable waterway depths and the potential for
future maintenance dredging to impact caps must be considered when designing remedial
alternatives involving capping.

The following bullets present post-remediation clearance criteria suggested for sediment
confinement caps constructed in navigation areas, as documented in the PHSS Draft FS report
(Anchor QEA et al., 2012), and shown on Figure 3.13:

¢ Innavigation and maintenance dredging areas with depths less than -35 feet CRD
(~-30 feet NAVDSS), the top of any remedial cap should be 5 feet below the
maintenance dredge elevation (3 feet for advance maintenance?® plus allowable 2-foot
overdredge operational buffer).

¢ Innavigation and maintenance dredging areas with depths consistent with the (federal)
navigation channel, the top of a remedial cap should be below -53 feet CRD (~-48 feet
NAVDS88) based upon authorized depth -43 feet CRD (~-38 feet NAVDS88) plus 5 feet
future deepening allowance, plus 3 feet for advance maintenance, plus allowable 2-foot
overdepth operational buffer.

While these criteria do not represent the recommendations of the RM11E Group, they are
indicative of the nature of navigation clearances to be considered during remedial design.

19 Advance maintenance is dredging below the required, authorized, or previously permitted project elevation. This
practice provides a temporarily deeper depth so as to prolong the useful life of the project and extend the time
between maintenance dredging events.
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Table 3.10 shows the post-remediation maximum top-of-cap or top-of-cover elevations that might
apply if the FS clearance criteria were applied to the navigation areas shown in Figures 3.5a and
3.5b.

TABLE 3.10 - EXAMPLE POST-REMEDIATION MAXIMUM TOP-OF-CAP ELEVATION IN
NAVIGATION AREAS PER THE FS CRITERIA

POST-REMEDIATION MAXIMUM
NAVIGATION MAINTAINED DEPTH
TOP-OF-CAP ELEVATION
AREAS (WITHOUT OVERDEPTH)
(PER FS CRITERIA)
RIS&G -15 ft Hawthorne Bridge gauge ~-20 ft CRD
Glacier NW Barge -21 ft CRD -26 ft CRD
Glacier NW Ship -36 ft CRD -41 £t CRD
Cargill Ship -40 ft CRD -53 ft CRD
USACE -40 ft CRD -53 ft CRD

Applying the above FS criteria as an example, if a 5-foot-thick cap?® was called for in a deep-draft
vessel navigation/berthing area, then dredging would first have to remove material to elevation
-46 feet CRD at the Glacier NW ship dock and to elevation -58 feet CRD at the Cargill ship dock
and in the navigation channel; only then could a cap be constructed. However, the measured
depths of impacted sediment in the navigation and maintenance dredging areas of the RM11E
Project Area (GSI, 2009b) are consistently shallower than these elevations. Accordingly, full
removal of the impacted material would likely be achieved before reaching the desired depth to
initiate cap construction; the need for a cap would thus be negated.

3921 Navigation Management Actions

For cap or cover remedial actions, two classes of management action are available to
accommodate navigation requirements:

e Avoid construction of a cap or cover that encroaches into the post-remediation
clearance for navigation

¢ Develop a remedial design to reduce cap or cover thickness where the required
clearance cannot otherwise be achieved

3922 Navigation Ranking

The potential impact of navigation requirements on remedial action involving a cap or cover is
ranked as moderate to high for locations within navigation areas because of the need to
accommodate 5 to 10 feet of post-remediation clearance?! above the cap or cover and the need to
accommodate erosive forces from vessel traffic. The potential impact of navigation requirements
on remedial alternatives involving removal is ranked as low because the navigation clearance
requirements do not constrain the removal alternative.

20 Example cap thickness based on a 3-foot-thick large-rock armor layer and a 2-foot-thick cap layer.

21 Post-remediation clearance is the distance from the authorized federal navigation channel elevation or the potential
future maintenance dredge elevation to the top of the cap (armor) elevation.
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3.9.3 CONSTRUCTION ACCESS

Physical features within the RM11E Project Area can impact the implementability of remedial
technologies by constraining construction access to material targeted for remedial action.
Construction access to target sediments within the RM11E Project Area can be limited by the
following:

¢ In-water structures that block access by standard marine construction equipment
e Shallow water depths that cause grounding of standard marine construction equipment

e Upland structures that limit construction access along the shoreline

The nomenclature used to describe restricted access is defined below. Descriptors from the PHSS
Draft FS are identified. Figures 3.14a through 3.14d illustrate RM11E Project Areas with restricted
construction access.

e Access limited by overhead structures (“SS” in PHSS Draft FS) - Areas underneath or
within 5 feet of robust structures are not accessible to conventional marine construction
equipment. Locations with this restriction are shaded green on Figures 3.14a through
3.14d. This restriction applies to waterfront structures present along the Sakrete, Stan
Herman, RIS&G, Glacier NW, and Cargill properties.

e Access limited by groups of vertical pile remnants - As discussed in Section 4, groups of
vertical piles reduce available draft, and limit access by conventional floating marine
construction equipment. Locations with this restriction are shaded orange on Figures
3.14c and 3.14d. This restriction applies along the Glacier NW and Cargill properties.

e Access constricted due to structures (“SL” in PHSS Draft FS) - For purposes of this
analysis, the minimum width required to access remedial areas with conventional
marine equipment is 100 feet (the width of a derrick and barge). Where horizontal
distance between structures or obstructions is less than 100 feet, access by standard
equipment will be impeded. Locations with this restriction are shaded blue on Figures
3.14c and 3.14d. This restriction applies along the Glacier NW and Cargill properties.

e Limited floating equipment draft, based on +4 feet to -4 feet NAVD88 - Standard
floating equipment, typically used in unconstrained areas, requires a minimum 10-foot
water depth (draft). During the in-water preferred work window (July through
October) the surface of the Willamette River is between approximately 14 feet NAVDS88
and 6 feet NAVDS88, which limits access for 10-foot draft vessels during these months to
between elevations 4 feet (14 feet minus 10 feet draft) NAVDS88 and -4 feet (6 feet minus
10 feet draft) NAVDS88. Locations with this restriction are shaded with a blue dot
pattern on Figures 3.14a through 3.14d. This restriction applies to the waterfront along
portions of the Sakrete, Stan Herman, RIS&G, Glacier NW, and Cargill properties.

e Inaccessible from water and upland (“SN” in PHSS Draft FS) - This condition occurs
behind structures with no in-water access, in places surrounded by structures,
nearshore features (such as groups of vertical piles), or upland conditions that prevent
land-based removal (i.e., inaccessible from both shoreline and water). Locations with
this restriction are shaded yellow on Figures 3.14a through 3.14d. This restriction
applies along the Sakrete, Stan Herman, RIS&G, Glacier NW, and Cargill properties.
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e DPotentially accessible from upland (“SU” in PHSS Draft FS) - Behind structures with no
in-water access but with possible shoreline access land-based equipment may be used
for removal actions. Upland operations may prevent access by land-based equipment
along portions of the shoreline. Locations accessible only by the upland are shaded
with red hatching on Figures 3.14a and 3.14c. This restriction applies to areas along the
Sakrete and Glacier NW shorelines.

e Submarine cable crossing caution zone -Dredging as well as the setting of anchors or
spuds?? to hold barges in place are restricted in the submarine cable crossing caution
zone. Shaded tan on Figure 3.14d, the caution zone extends from the Unkeles property
across the river.

3.9.3.1 Construction Access Issues

As shown on Figures 3.14a through 3.14d, much of the shoreline and areas beneath and behind
structures are inaccessible to conventional marine construction equipment. The portions of the
site offshore of the shallow shoreline or offshore of structures are generally accessible to
conventional marine equipment.

3932 Construction Access Management Actions

Active remedial action in locations of the RM11E Project Area that are not accessible from the
water by conventional marine construction equipment, or from the upland, would likely require
non-standard equipment and methods. Non-standard remedial approaches may include special
remedial design accommodations, specialized equipment, and additional construction time. In-
water approaches may include diver equipment, use of smaller float-mounted equipment,
confinement of work activity to periods of low water for access beneath structures, confinement
of work activity to periods of high water for access to locations closer to the shoreline, and double-
handling of material with smaller barges in order to work between structures. Land-based
equipment approaches may involve modification of existing banks, such as flattening slopes or
cutting a bench on which to set equipment. In certain situations, lack of construction access may
preclude active remediation of a portion of a management unit.

3933 Construction Access Ranking

The potential impact of construction access constraints on remedial alternatives, whether removal
or placement of a cap or cover, is ranked as high because of the complex remedial design and
coordination that would likely be required to develop and implement non-standard remedial
approaches for these shoreline and berth areas.

3.9.4 PACIFICORP SUBMARINE CABLE CROSSING

A submarine cable crossing runs from the upland at the Unkeles property and extends across the
river to downtown Portland. The buried submarine cable crossing restricts dredging as well as
the setting of anchors or spuds to hold barges in place. A caution zone for underwater cables is
shaded tan on Figure 3.14d.

22 Spuds are steel columns used to hold a barge in place by extending through a spud well on the barge to the
riverbed.
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3.94.1 Submarine Cable Crossing Issues

The submarine cables supply power to a portion of downtown Portland. While a corridor for the
cable crossing has been established, there remains uncertainty regarding the specific location and
buried depth of the seven cables that cross the river. Disturbance of the cables would disrupt
power to part of downtown Portland. Also, contact with the cables by marine construction
equipment would pose a significant safety risk to marine construction workers.

3942 Submarine Cable Crossing Management Actions

If active remediation is required in the submarine cable crossing area then management actions
for the cable crossing will have to include additional site investigation during remedial design to
further refine the location and depth of the buried cables, and to avoid dredging, anchoring, and
placing spuds within the cable zone. Because the cables are submarine and have a very large
capacity, relocation during sediment remediation is not a viable management option.

3.9.4.3 Submarine Cable Crossing Ranking

The potential impact of the cable crossing on remedial alternatives in the vicinity of the cable
crossing, whether removal or placement of a cap or cover, is ranked as high because of uncertainty
regarding the exact cable crossing location, the inability to dredge over the cables without better
location information, and the lack of sufficient water depth in some areas for a cap or cover that
would meet navigational clearance requirements without dredging.

3.9.5 OUTFALLS AND SHORELINE UTILITIES

Many elements of public and private infrastructure are located along the Willamette River within
the RM11E Project Area, as discussed in Section 3.5.3.

3.95.1 Outfall Issues

Active outfalls and shoreline utilities are located on the upper shoreline of the RM11E Project
Area. Dredging downslope of or around outfalls has the potential to destabilize the bank and
damage outfalls. Cap or cover systems in the vicinity of outfalls must be designed to account for
potential scour from the outfall discharges.

3.95.2 Outfall Management Actions

The primary management action for any outfall in a location slated for active remediation is to
refine its position, elevation, and depth of cover. That information can then be used to evaluate
the potential impact of specific remedial actions and to develop mitigating actions. Options may
include modifying the cover configuration near the outfall, avoiding actions that could disturb or
damage the structure, temporarily rerouting or permanently relocating an outfall to avoid a
remedial action area, and repairing an outfall after completion of a remedial action.

3953 Outfall Ranking

The potential impact of the outfalls and shoreline utilities on remedial alternatives, whether
removal or placement of a cap or cover, is ranked as low to moderate because of the availability
of common construction practices that could likely be deployed.
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3.10 CONCLUSIONS
3.10.1 POTENTIAL TIMING IMPACTS ON REMEDIAL ALTERNATIVES

The implementation of remedial alternatives will be influenced by multiple schedule and timing
constraints described in prior sections of this report:

e Waterfront operations, including frequency of vessel calls (Section 3.4)

e Regulatory work restrictions, including in-water work windows (Section 3.8)

A summary of potential timing impacts on remedial alternatives is shown in Figure 3.15.

Condition Apr |May | Jun| Jul |Aug|Sep| Oct |Nov |Dec|Jan |Feb |Mar
Cargill * |k | k| K| k| % | %
Glacier NW Fe 0 I e e B e o
RIS&G Sl e g | g
Summary of agency preferred
ODFW in-water work period SR

Period of facility activity

Periods of busiest facility activity

Agency preferred in-water work window, all water depths

Agency preferred in-water work window in depths > -20' CRD

FIGURE 3.15 - SUMMARY OF POTENTIAL TIMING IMPACTS ON REMEDIAL ALTERNATIVES

3.10.2 POTENTIAL IMPACT CLASSIFICATION

Table 3.11 summarizes the potential impacts of waterfront activities and use in the RM11E Project
Area on implementability of remedial actions, as detailed elsewhere in this report. The areas
affected by different waterfront activity and use constraints are shown on Figures 3.16a through
3.16d.
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TABLE 3.11 - WATERFRONT ACTIVITIES AND USE CATEGORIES VS POTENTIAL IMPACT

CLASSIFICATION
POTENTIAL IMPACT CLASSIFICATION
CATEGORY
REMOVAL CAP OR COVER PLACEMENT
Waterfront facility operations High High
Navigation clearance requirements Low Moderate to high
Construction access High High
Submarine cable crossing High High
Outfalls and shoreline utilities Low to moderate Low to moderate

Waterfront activities and uses classified as having moderate to high potential to impact remedial
implementability will require additional effort to select and design the remedy, including
identification of site-specific management actions tailored to the selected remedial action in areas
where active remediation is required.
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3.11  SECTION 3 FIGURES
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MAP NOTES

1. The locations of all features shown are approximate.

2. Contour lines and planimetric features are based on a composite data set which
consists of the following: NOAA multibeam survey from 2009; ODSL multibeam
and laser survey from 2010; USACE LiDAR survey from 2009; David Evans and
Associates, Inc. multibeam survey from 2011 and terrestrial laser scan from 2013;
and RLIS Metro GIS data. Digital elevation model (DEM) surface for bathymetric
contours was modeled only in the immediate vicinity of the RM11E Project Area. It
is not intended for litigation, construction, or navigation purposes .

P 3. Horizontal datum is based on Oregon State Plane North NADS3 (international

\ LEGEND feet). Vertical datum is referenced to NAVDES (feet).

\ P L 4. Qutfall status and location from City of Portland - Bureau of Environmental

\ \ > — — — —  Tax Lot Boundary (Oct. 2013) Services (BES) GIS group in June 2013. Data layer acquired from GSI. Qutfalls

\ & s centered on coordinates from BES data layer.

\ Existing Structures 5. Tax lot boundary generated by METRO (Oct. 2013). Data layer acquired from GSI.
6. Vertical pile remnants and submarine cable crossing toned location provided by
-~ E - Submarine Cable Crossing Caution Zone David Evans and Associates, Inc. as described in the Draft Implementability Study

\ P Report, Section 2.
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> 100% (Steeper than 1H:1V)

Note: Slope analysis performed by GS| Water Solutions,
Inc. - Sept. 2014 using ESRI ArcGIS to analyze the DEA
Existing Grade composite project surface (DEM) for
changes in slope.
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MAP NOTES

1. The locations of all features shown are approximate.

2. Contour lines and planimetric features are based on a composite data set which consists of the following: NOAA multibeam survey from
2009; ODSL multibeam and laser survey from 2010; USACE LiDAR survey from 2009; David Evans and Associates, Inc. multibeam
survey from 2011 and terrestrial laser scan from 2013; and RLIS Metro GIS data. Digital elevation model { DEM) surface for bathymetric
contours was modeled only in the immediate vicinity of the RM11E Project Area. It is not intended for litigation, construction, or
navigation purposes.
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3. Horizontal datum is referenced to Oregon State Plane North NADS3 (international feet). Vertical datum is referenced to NAVDSS (feet).
4. Qutfall status and location from City of Portland - Bureau of Environmental Services (BES) GIS group in June 2013. Data layer acquired

from GSI. Outfalls centered on coordinates from BES data layer.
5. Tax lot boundary generated by METRO (Oct. 2013). Data layer acquired from GSI.
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MAP NOTES

1. The locations of all features shown are approximate.

2. Contour lines and planimetric features are based on a composite data set which consists of the following: NOAA multibeam survey from
2009; ODSL multibeam and laser survey from 2010; USACE LiDAR survey from 2009; David Evans and Associates, Inc. multibeam
survey from 2011 and terrestrial laser scan from 2013; and RLIS Metro GIS data. Digital elevation model (DEM) surface for bathymetric
contours was modeled only in the immediate vicinity of the RM11E Project Area. It is not intended for litigation, construction, or

navigation purposes .

3. Horizontal datum is referenced to Oregon State Plane North NAD83 (international feet). Vertical datum is referenced to NAVD88 (feet).

4. Qutfall status and location from City of Portland - Bureau of Environmental Services (BES) GIS group in June 2013. Data layer acquired
from GSI. QOutfalls centered on coordinates from BES data layer.

5. Taxlot boundary generated by METRO (Oct. 2013). Data layer acquired from GSI.
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> 100% (Steeper than 1H:1V)

Note: Slope analysis performed by GS| Water Solutions,
Inc. - Sept. 2014 using ESRI ArcGIS to analyze the DEA
Existing Grade composite project surface (DEM) for
changes in slope.
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MAP NOTES

1.
2

The locations of all features shown are approximate.

Contour lines and planimetric features are based on a composite data set which consists of the following:
NOAA multibeam survey from 2009; ODSL multibeam and laser survey from 2010; USACE LiDAR survey
from 2009; David Evans and Associates, Inc. multibeam survey from 2011 and terrestrial laser scan from
2013; and RLIS Metro GIS data. Digital elevation model (DEM) surface for bathymetric contours was
modeled only in the immediate vicinity of the RM11E Project Area. It is not intended for litigation,
construction, or navigation purposes .

Horizontal datum is referenced to Oregon State Plane North NADS3 (international feet). VVertical datum is
referenced to NAVDSS (feet).

Qutfall status and location from City of Portland - Bureau of Environmental Services (BES) GIS group in
June 2013. Data layer acquired from GSI. Qutfalls centered on coordinates from BES data layer.

Tax lot boundary generated by METRO (Oct. 2013). Data layer acquired from GSI.

Vertical pile remnants and submarine cable crossing toned location provided by David Evans and
Associates, Inc. as described in the Draft Implementability Study Report, Section 2.
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> 100% (Steeper than 1H:1V)

Note: Slope analysis performed by GSI Water
Solutions, Inc. - Sept. 2014 using ESRI ArcGIS to
analyze the DEA Existing Grade composite project
surface (DEM) for changes in slope.
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MAP NOTES

1.
2

The locations of all features shown are approximate.

Contour lines and planimetric features are based on a composite data set which consists of the
following: NOAA multibeam survey from 2009; ODSL multibeam and laser survey from 2010; USACE
LiDAR survey from 2009; David Evans and Associates, Inc. multibeam survey from 2011 and terrestrial
laser scan from 2013; and RLIS Metro GIS data. Digital elevation model (DEM) surface for
bathymetric contours was modeled only in the immediate vicinity of the RM11E Project Area. It is not
intended for litigation, construction, or navigation purposes .

Horizontal datum is referenced to Oregon State Plane North NAD83 (international feet). Vertical datum
is referenced to NAVDSS (feet).

Qutfall status and location from City of Portland - Bureau of Environmental Services (BES) GIS group
in June 2013. Data layer acquired from GSI. Outfalls centered on coordinates from BES data layer.
Tax lot boundary generated by METRO (Oct. 2013). Data layer acquired from GSI.

Vertical pile remnants and submarine cable crossing toned location provided by David Evans and
Associates, Inc. as described in the Draft Implementability Study Report, Section 2.
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Note: Slope Analysis performed by GSI Water
Solutions, Inc. - Sept. 2014 using ESRI ArcGIS
to analyze the DEA Existing Grade composite
project surface (DEM) for changes in slope.
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MAP NOTES

1. Photo source: DOF unless otherwise noted.

2. The locations of all features shown are approximate.

2. Contour lines and planimetric features are based on a composite data set which consists of the following: NOAA multibeam survey from
2009; ODSL multibeam and laser survey from 2010; USACE LiDAR survey from 2009; David Evans and Associates, Inc. multibeam survey
from 2011 and terrestrial laser scan from 2013; and RLIS Metro GIS data. Digital elevation model (DEM) surface for bathymetric contours
was modeled only in the immediate vicinity of the RM11E Project Area. It is not intended for litigation, construction, or navigation purposes.

3. Horizontal datum is referenced to Oregon State Plane North NAD83 (international feet). Vertical datum is referenced to NAVD88 (feet).

4. Outfall status and location from City of Portland - Bureau of Environmental Services (BES) GIS group in June 2013. Data layer acquired
from GSI. Outfalls centered on coordinates from BES data layer.

5. Tax lot boundary generated by METRO (Oct. 2013). Data layer acquired from GSI.
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7. Outfalls WR-306 (left) and OF-44A (right)

MAP NOTES

1.
2.
3.

Photo source: DOF unless otherwise noted.

The locations of all features shown are approximate.

Contour lines and planimetric features are based on a composite data set which consists of the following: NOAA multibeam survey from 2009;
ODSL multibeam and laser survey from 2010; USACE LiDAR survey from 2009; David Evans and Associates, Inc. multibeam survey from 2011
and terrestrial laser scan from 2013; and RLIS Metro GIS data. Digital elevation model (DEM) surface for bathymetric contours was modeled only
in the immediate vicinity of the RM11E Project Area. It is not intended for litigation, construction, or navigation purposes.

Horizontal datum is referenced to Oregon State Plane North NAD83 (international feet). Vertical datum is referenced to NAVD88 (feet).

Outfall status and location from City of Portland - Bureau of Environmental Services (BES) GIS group in June 2013. Data layer acquired from GSI.
Outfalls centered on coordinates from BES data layer.

Tax lot boundary generated by METRO (Oct. 2013). Data layer acquired from GSI.
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MAP NOTES

1. Photo source: DOF unless otherwise noted.

2. The locations of all features shown are approximate.

3. Contour lines and planimetric features are based on a composite data set which consists of the following: NOAA multibeam survey from 2009;
ODSL multibeam and laser survey from 2010; USACE LiDAR survey from 2009; David Evans and Associates, Inc. multibeam survey from 2011
and terrestrial laser scan from 2013; and RLIS Metro GIS data. Digital elevation model (DEM) surface for bathymetric contours was modeled
only in the immediate vicinity of the RM11E Project Area. It is not intended for litigation, construction, or navigation purposes.

4. Horizontal datum is referenced to Oregon State Plane North NAD83 (international feet). Vertical datum is referenced to NAVD88 (feet).

5. Outfall status and location from City of Portland - Bureau of Environmental Services (BES) GIS group in June 2013. Data layer acquired from
GSI. Qutfalls centered on coordinates from BES data layer.
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