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Executive Summary

This report was prepared for the Lower Columbia Solutions Group (LCSG) to identify potential upland disposal sites for the disposal of contaminated dredge material.  The search focused on identifying a site accessible to the Port of Astoria; however sites that are accessible to other nearby ports were also considered.  These findings will assist the LCSG in the development of a Regional Upland Disposal Plan by providing potential sites on the lower Columbia River to address ports’ upland dredge material management needs. 
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Acronyms 

CDF - Confined Disposal Facility 
CREST - Columbia River Estuary Study Taskforce

DEQ – Oregon Department of Environmental Quality
DLCD – Oregon Department of Land Conservation and Development

DNR - Washington State Department of Natural Resources
DOE - Washington State Department of Ecology
DSL – Oregon Division of State Lands

LCSG – Lower Columbia Solutions Group

LCREP – Lower Columbia River Estuary Partnership
SEF – Sediment Evaluation Framework

DMD – Dredged Material Disposal 
Definitions

Confined Disposal Facility - Includes any disposal location where dredged material is contained, upland, in-water, or nearshore. Such disposal involves the controlled placement of the dredged material at a designated dredged material disposal site. Such a process may involve the construction of levees or other holding facilities as a means of containing the material.

Confined Aquatic Disposal - An in-water disposal location where dredged material is

contained (see Confined Disposal Facility). Contaminated and capping material is placed in a natural or man-made bottom depression providing lateral support to the capped mound.
Contaminated Sediment – Sediments that have exceeded the SEF screening levels for chemicals of concern and sediments that contain enough contaminants that they are not suitable for unconfined in-water disposal and maybe hazardous, but are not regulated under a federal clean-up program.

Dredging – The removal of sediment or other material from an aquatic area for the purpose of deepening the area, obtaining fill material, or maintaining existing structures.
Dredged material - Sediments, sand, gravel and other solids removed from an aquatic area.
Dredged material disposal - Deposition of dredged material in aquatic or upland areas.

Flow-lane Disposal - In-water deposition of dredged material in or adjacent to the maintained navigation channel.  Flow-lane disposal is allowed only in development management units between 20 and 65 feet below Mean Low Low Water (MLLW).
In-water Disposal - Deposition of dredged material in a body of water.  Methods include: beach nourishment, flow-lane disposal, estuarine open-water disposal, in-water sump disposal, and agitation dredging and ocean disposal.

Maintenance Dredging - Dredging of a channel, basin, or other water-dependent facility which has been dredged before and is currently in use or operation or has been in use or operation sometime during the past five years, provided that the dredging does not deepen the facility beyond its previously authorized or approved depth plus customary advanced maintenance dredging.
Upland Disposal - Deposition of dredged material on uplands or shorelands, including on the top and landward sides of flood control levees.

1.0 Introduction

This report was prepared for the Lower Columbia Solutions Group (LCSG).  The LCSG is a bi-state organization comprised of local, state, and federal governmental and non-governmental stakeholders.  The LCSG was formed by the Governors of Washington and Oregon to address dredge material disposal activities in the lower Columbia River area.
The LCSG has identified the need to develop upland disposal options for sediments dredged from the Lower Columbia River that exceed regulatory thresholds for contamination and must be disposed of at upland sites.  As part of the process adopted by the LCSG to evaluate proposed projects a study was conducted with twelve ports on the lower Columbia River to help define the scope of this issue.
In August 2007 Columbia River Estuary Study Task Force (CREST), under contract with the Estuary Partnership, completed an evaluation of the amount of material dredged by the ports, upland and in-water disposal amounts, projected dredging amounts, and assessed interest and need to pursue upland disposal options for contaminated sediments.  

It was determined that three ports in the lower Columbia River, the Ports of Astoria and Ilwaco, dredge and dispose of contaminated sediment.  Both of these ports have a low capability of handling upland dredge disposal and limited capacity for future dredging disposal needs. While the Ports of Ilwaco and Chinook have upland disposal sites, they both need to remove the material periodically in order to sustain their use.  The Port of Astoria has a small upland confined disposal facility (CDF) but it is currently filled to capacity. The Port cannot perform needed dredging in their West Mooring Basin until a new upland disposal site is identified and built. 

As a result, the LCSG has decided to proceed with a solution to the problem of limited capacity for contaminated upland disposal by identifying potential locations for a regional upland disposal site as the next step in the development of a Regional Upland Disposal Plan for contaminated sediments.
2.0 Contaminated Sediment

The sites identified in this report have been identified for the disposal of sediments that have exceeded the Sediment Evaluation Framework (SEF) screening levels for chemicals of concern and contain enough contaminants that they are not suitable for unconfined in-water disposal and maybe hazardous, but are not regulated under a federal clean-up program.
In the state of Oregon, dredge material is regulated by the Department of Environmental Quality (DEQ) as a solid waste, under OARs 340-093 and 340-095.  In the state of Washington, dredge material is not considered a solid waste, however it is regulated by the Department of Ecology (DOE).

2.1 SEF Screening Levels

The Sediment Evaluation Framework (SEF) is a tool for the assessment and characterization of freshwater and marine sediments in Idaho, Oregon, and Washington.  The SEF supersedes the Dredge Material Evaluation Framework (DMEF).  The SEF outlines sampling, sediment testing, and test interpretation methods.  For dredging projects it provides a basis for evaluating the suitability for unconfined open water or other disposal options through identifying thresholds for chemicals of concern.  

Sediments that exceed these thresholds are not necessarily hazardous outside of the marine environment.  In order to determine risk for sediments once removed from the marine environment and placed in an upland disposal site the sediment lab results must be evaluated using appropriate terrestrial risk assessment guidelines.
2.2 U.S. EPA’s Preliminary Remediation Goals (PRGs) & Oregon DEQ

Preliminary Remediation Goals (PRGs) are risk-based tools for evaluating and cleaning up contaminated sites.  They are being used to streamline and standardize all stages of the risk decision-making process. 

PRGs are chemical concentrations that correspond to fixed levels of risk (i.e. either a one-in-one million [10-6] cancer risk or a non-carcinogenic hazard quotient of 1) in soil, air, and water. 
DEQ utilized the U.S. EPA Region 6 PRGs to develop its Northwest Clean Fill Screening Table for Unrestricted Upland Disposal.
  The table’s values are used to evaluate current human health toxicity values with standard exposure factors to estimate contaminant concentrations in environmental media (soil, air, and water) that are considered by DEQ to be health protective of human exposures (including sensitive groups), over a lifetime.  Chemical concentrations above these levels would not automatically designate material as unhealthy or trigger a response action.  However, it may lead to consultation with the agency to determine if further testing or mitigation actions are needed. The DEQ Screening Table can be found in Appendix 1.

Figure 1. Sediment Evaluation and Disposal Process
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3.0 Recent Sediment Sampling Results for the Port of Astoria

The Port of Astoria has encountered contaminants with their various facilities over the last seven years.  In July 2001 samples from the Port’s East Mooring Basin exceeded screening levels for DDT.

The Port of Astoria most recently contract with CREST to sample the West Mooring Basin in August 2004 as required for the maintenance dredging application process.  The sampling, sediment testing, and test interpretation methods followed the requirements of the Dredge Material Evaluation Framework (DMEF).  The samples exceeded screening levels for DDT, mercury, and PCBs.  The results are summarized in Table 1 below.  Levels that exceeded the screening levels for in-water disposal of dredged material as presented in the DMEF are in bold and highlighted in the table below.

Table 1. Port of Astoria West Mooring Basin August 5, 2004 Sample Results

	Chemical Parameter
	DMEF Screening Level
	WB-1
	WB-2
	WB-3
	WB-4
	WB-5
	WB-6a
	WB-6b
	WB-6c

	Metals (mg/Kg)

	Antimony
	150
	0.31
	0.21
	0.38
	0.25
	0.29
	0.16
	0.20
	0.20

	Arsenic
	57
	6.56
	5.84
	8.60
	6.39
	8.30
	5.31
	14.0
	7.22

	Cadmium
	5.1
	1.460
	1.010
	2.410
	0.901
	1.330
	0.986
	0.702
	1.070

	Copper
	390
	42.7
	34.8
	42.4
	32.3
	35.6
	28.8
	37.4
	32.0

	Lead
	450
	27.7
	21.1
	40.0
	19.7
	28.6
	15.6
	36.2
	24.0

	Mercury

	0.41
	0.217
	0.134
	0.464
	0.127
	0.229
	0.163
	0.090
	0.106

	Nickel
	140
	16.6
	20.2
	19.1
	23.2
	25.6
	15.6
	19.5
	15.6

	Silver
	6.1
	0.323
	0.259
	0.374
	0.291
	0.299
	0.226
	0.266
	0.192

	Zinc
	410
	154
	119
	177
	113
	134
	114
	115
	117

	Butyltins in Porewater (ug/L)

	Tetra-n-butyltin
	
	0.0032
	0.0032
	0.0033
	0.0042
	0.0032
	0.0060
	0.0070
	0.0062

	Tri-n-butyltin
	
	0.0071
	0.0071
	0.0073
	0.0092
	0.0071
	0.014
	0.016
	0.014

	Di-n-butyltin
	
	0.0050
	0.0050
	0.0052
	0.0065
	0.0050
	0.0093
	0.011
	0.0097

	n-Butyltin
	
	0.0047
	0.0047
	0.0048
	0.0061
	0.0047
	0.0088
	0.011
	0.0091

	Organochlorine Pesticides (ug/Kg)

	gamma-BHC (lindane)
	10
	—
	—
	—
	—
	—
	—
	—
	2.3

	Heptachlor
	10
	—
	—
	—
	—
	—
	—
	—
	2.7

	Aldrin
	10
	—
	—
	—
	—
	—
	—
	—
	—

	alpha-Chlordane
	10
	—
	—
	—
	—
	—
	—
	—
	2.6

	Dieldrin
	10
	—
	—
	—
	—
	—
	—
	0.18
	3.1

	Total DDT

4,4’-DDE

4,4’-DDD

4,4’-DDT
	6.9
	23.3

11

9.7

2.6
	39

26

—

13
	38

14

24

—
	26

26

—

—
	25

10

15

—
	4.3

—

4.3

—
	—

—

—

—
	11.5

3.6

5.2

2.7

	Polychlorinated Biphenyls (PCB’s) (ug/Kg)

	Total PCB’s
	130
	238
	258
	175
	131
	181
	126
	20.3
	126

	Aroclor 1016
	
	18
	18
	18
	18
	18
	18
	2.9
	18


	Chemical Parameter
	DMEF Screening Level
	WB-1
	WB-2
	WB-3
	WB-4
	WB-5
	WB-6A
	WB-6B
	WB-6C

	Polychlorinated Biphenyls (PCB’s) (cont’d) 

	Aroclor 1221
	
	18
	18
	18
	18
	18
	18
	2.9
	18

	Aroclor 1232
	
	18
	18
	18
	18
	18
	18
	2.9
	18

	Aroclor 1242
	
	81
	18
	40
	23
	43
	18
	2.9
	18

	Aroclor 1248
	
	18
	18
	18
	18
	18
	18
	2.9
	18

	Aroclor 1254
	
	67
	150
	45
	18
	48
	18
	2.9
	18

	Aroclor 1260
	
	18
	18
	18
	18
	18
	18
	2.9
	18

	Semi-Volatile Organic Compounds (ug/Kg)

	Phenol
	420
	12
	13
	18
	7.7
	8.7
	7.9
	5.0
	6.9

	1,3-Dichlorobenzene
	170
	3.2
	2.9
	3.3
	2.7
	2.9
	3.0
	2.6
	2.5

	1,4-Dichlorobenzene
	110
	3.8
	3.5
	3.9
	3.2
	3.4
	3.5
	3.1
	3.0

	1,2-Dichlorobenzene
	35
	2.6
	2.4
	2.7
	2.2
	2.3
	2.4
	2.1
	2.1

	Benzyl Alcohol
	57
	7.3
	6.7
	7.5
	6.2
	6.6
	6.9
	6.0
	5.8

	2-Methylphenol
	63
	6.8
	6.2
	6.9
	5.7
	6.0
	6.3
	5.5
	5.3

	Hexachoroethane
	1400
	4.4
	4.0
	4.5
	3.7
	3.9
	4.1
	3.6
	3.5

	4-Methylphenol
	670
	12
	10
	17
	6.4
	10
	5.5
	4.7
	8.2

	2,4-Dimethylphenol
	29
	11
	10
	12
	9.1
	9.8
	11
	8.8
	8.6

	Benzoic Acid
	650
	190
	180
	200
	160
	170
	180
	160
	150

	1,2,4-Trichlorobenzene
	31
	3.0
	2.8
	3.1
	2.5
	2.7
	2.8
	2.4
	2.4

	Naphthalene
	2100
	3.6
	2.4
	7.4
	2.8
	3.8
	2.7
	3.4
	5.6

	Hexachlorobutadiene
	29
	2.8
	2.6
	2.9
	2.4
	2.5
	2.6
	2.3
	2.2

	2-Methylnaphthalene
	670
	3.5
	2.2
	2.7
	2.2
	2.2
	2.3
	2.0
	2.0

	Acenaphthylene
	560
	3.1
	2.6
	5.2
	2.4
	2.5
	2.6
	2.3
	3.1

	Dimethyl Phthalate
	1400
	3.6
	3.3
	3.7
	3.0
	3.2
	3.4
	2.9
	2.8

	Acenaphthene
	500
	3.4
	1.9
	3.1
	2.6
	2.3
	1.9
	1.8
	11

	Dibenzofuran
	540
	2.6
	2.4
	3.0
	2.2
	2.3
	2.4
	2.1
	4.1

	Fluorene
	540
	5.1
	3.1
	4.4
	2.9
	3.0
	3.2
	2.8
	6.3

	Diethyl Phthalate
	1200
	7.0
	7.4
	7.1
	14
	6.2
	6.5
	5.6
	5.5

	N-Nitrosodiphenylamine
	28
	4.4
	4.0
	4.5
	3.7
	3.9
	4.1
	3.6
	3.5

	Hexachlorobenzene
	22
	4.2
	3.8
	4.3
	3.5
	3.8
	3.9
	3.4
	3.3

	Pentachlorophenol
	400
	17
	16
	18
	15
	15
	16
	14
	14

	Phenanthrene
	1500
	25
	13
	24
	8.5
	13
	8.9
	6.6
	25

	Anthracene
	960
	6.3
	3.7
	6.5
	2.8
	3.3
	3.6
	2.3
	5.5

	Di-n-butyl Phthalate
	5100
	5.2
	4.7
	5.3
	4.3
	4.6
	4.8
	4.2
	4.1

	Fluoranthene
	1700
	55
	29
	43
	16
	23
	28
	13
	37

	Pyrene
	2600
	37
	29
	47
	15
	23
	24
	13
	34

	Butyl Benzyl Phthalate
	970
	3.0
	4.7
	3.1
	2.5
	2.7
	2.8
	2.4
	2.4

	Benz(a)anthracene
	1300
	15
	13
	16
	8.8
	9.5
	11
	5.6
	13

	Chrysene
	1400
	25
	19
	26
	13
	14
	20
	7.7
	17

	Bis(2-ethylhexyl)Phthalate
	8300
	29
	27
	28
	11
	14
	64
	6.2
	44

	Di-n-octyl Phthalate
	6200
	2.4
	2.2
	2.5
	2.0
	2.2
	2.3
	2.0
	1.9

	Benzo(b+k)fluroanthene

b

k
	3200
	32

24

8.0
	28.2

20

8.2
	41

31

10
	17.9

13

4.9
	22.8

16

6.8
	22.3

17

5.3
	12.3

8.3

4.0
	30.2

23

7.2

	Benzo(a)pyrene
	1600
	17
	16
	27
	8.9
	13
	13
	7.9
	22

	Indeno(1,2,3-cd)pyrene
	600
	14
	13
	26
	6.7
	12
	9.3
	6.3
	17

	Dibenz(a,h)anthracene
	230
	4.4
	4.0
	4.5
	3.7
	3.9
	4.1
	3.6
	3.5

	Benzo(g,h,I)perylene
	670
	15
	15
	30
	7.4
	13
	9.6
	6.8
	19


In the West Basin, the following samples exceeded the screening levels for mercury (WB-3), DDT (WB-1, 2, 3, 4, 5, and 6c), and total PCBs (WB-1, 2, 3, 4, and 5).  
The Port of Astoria must place dredge material from the East and West Mooring Basins upland due to the exceedances for these contaminants.

Figure 2. Map of West Mooring Basin August 5, 2004 Dredge Material Management Units and Sample Locations
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4.0 Recent Sediment Sampling Results for the Port of Ilwaco

The Port of Ilwaco has encountered contaminants with their facility over the last seven years.  In September 2001 samples from the Port’s boat basin exceeded screening levels for DDT.

Table 2. Port of Ilwaco September 2001 Sample Results

	Parameter
	DMEF

Screening Level
	DMMU C-1
	DMMU C-2
	DMMU R-1
	DMMU R-2

	Metals (mg/Kg)

	Arsenic
	57
	7.6
	9.1
	10.1
	9.8

	Cadmium
	5.1
	0.80
	0.92
	1.27
	1.11

	Copper
	390
	40.5
	48.6
	55.3
	40.9

	Lead
	450
	20.0
	22.7
	31.3
	27.4

	Mercury
	0.41
	0.15
	0.15
	0.26
	0.26

	Nickel
	140
	17.0
	17.0
	20.5
	18.5

	Silver
	6.1
	0.30
	0.30
	0.32
	0.33

	Zinc
	410
	106
	134
	173
	133

	Organochlorine Pesticides (ug/Kg)

	Gamma-BHC (lindane)
	10
	ND
	ND
	ND
	ND

	Heptachlor
	10
	ND
	ND
	ND
	ND

	Aldrin
	10
	ND
	ND
	ND
	ND

	alpha-Chlordane
	10
	ND
	ND
	ND
	ND

	Dieldrin
	10
	ND
	ND
	ND
	ND

	Total DDT

4,4’-DDE

4,4’-DDD

4,4’-DDT
	6.9
	7.75

1.9

5.1

0.75
	3.8

1.3

1.3

1.2
	12.1

3.1

6.2

2.8
	7.0

1.9

3.5

1.6

	Polychlorinated Biphenyls (PCB’s) (ug/Kg)

	Total PCBs

Aroclor 1016

Aroclor 1221

Aroclor1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260
	130
	16.4

ND

ND

ND

ND

ND

9.2

7.2
	12

ND

ND

ND

ND

ND

12

ND
	44

ND

ND

ND

ND

ND

32

12
	40.1

ND

ND

ND

ND

ND

32

8.1

	Butyltins in Porewater (ug/L)

	Tetra-n-butyltin
	
	ND
	ND
	ND
	ND

	Tri-n- butyltin
	
	0.016
	ND
	ND
	ND

	Di-n- butyltin
	
	0.010
	ND
	ND
	ND

	n- butyltin
	
	ND
	ND
	ND
	ND

	Semi-Volatile Organic Compounds (ug/Kg)

	Phenol
	420
	32
	54
	57
	52

	1,3-Dichlorobenzene
	170
	ND
	ND
	ND
	ND

	1,4-Dichlorobenzene
	110
	ND
	ND
	ND
	ND

	1,2-Dichlorobenzene
	35
	ND
	ND
	ND
	ND

	Benzyl Alcohol
	57
	ND
	8.0
	ND
	6.7

	2-Methylphenol
	63
	ND
	ND
	ND
	ND

	Hexachloroethane
	1400
	ND
	ND
	ND
	ND

	4-Methylphenol
	670
	8.1
	12
	6.4
	6.6

	2,4-Dimethylphenol
	29
	ND
	ND
	ND
	ND

	Benzoic Acid
	650
	120
	100
	130
	81

	1,2,4-Trichorobenzene
	31
	ND
	ND
	ND
	ND

	Naphthalene
	2100
	14
	13
	13
	14

	Hexachlorobutadiene
	29
	ND
	ND
	ND
	ND

	2-Methylnaphthalene
	670
	6.1
	ND
	7.4
	ND

	Acenaphthylene
	560
	15
	13
	15
	16

	Dimethyl Phthalate
	1400
	ND
	ND
	ND
	ND

	Acenaphthene
	500
	15
	6.7
	10
	19

	Dibenzofuran
	540
	7.9
	ND
	6.8
	6.9

	Fluorene
	540
	16
	10
	16
	16

	Diethyl Phthalate
	1200
	ND
	ND
	ND
	ND

	N-Nitrosodiphenylmine
	28
	ND
	ND
	ND
	ND

	Hexachlorobenzene
	22
	ND
	ND
	ND
	ND

	Pentachlorophenol
	400
	ND
	ND
	ND
	ND

	Phenanthrene
	1500
	66
	40
	57
	56

	Anthracene
	960
	23
	20
	26
	31

	Di-n-butyl Phthalate
	5100
	12
	19
	9.1
	9.6

	Fluoranthene
	1700
	150
	130
	190
	160

	Pyrene
	2600
	160
	130
	180
	190

	Butyl Benzyl Phthalate
	970
	ND
	ND
	ND
	ND

	Benz(a)anthracene
	1300
	51
	41
	46
	55

	Chrysene
	1400
	71
	63
	84
	71

	Bis(2-ethylhexyl) Phthalate
	8300
	ND
	ND
	ND
	ND

	Di-n-octyl Phthalate
	6200
	ND
	ND
	ND
	ND

	Benzofluoranthenes (b+k)

Benzo(b)fluoranthene

Benzo(k)fluoranthene
	3200
	108

84

24
	92

72

20
	117

93

24
	102

73

29

	Benzo(a)pyrene
	1600
	62
	49
	52
	61

	Indeno(1,2,3-cd)pyrene
	600
	43
	38
	39
	52

	Dibenz(a,h)anthracene
	230
	11
	7.3
	7.4
	ND

	Benzo(g,h,i)perylene
	670
	58
	47
	47
	52


5.0 Potential Upland Disposal Sites

The following table is list of potential sites for disposal of contaminated sediments in the Lower Columbia River.  This table was built upon work previously completed by CREST and independently funded by the Port of Astoria.  The list also incorporates new sites that have been identified by the Port and CREST through research on behalf of this report or were found in the following: the U.S. Army Corps of Engineers’ (Corps) Dredge Material Management Plan, Columbia and Lower Willamette River Federal Navigation Channel or CREST’s Columbia River Estuary Dredge Material Management Plan.

Table 3. Potential Upland Dredge Disposal Sites
	Site #
	 Name of Site
	Location

	1
	Port of Astoria Pier 3
	OR

	2
	Sheet Pile/Fill Port of Astoria docks
	OR

	3
	Potential Youngs Bay Bridge Expansion
	OR

	4
	Desdemona Sands
	OR

	5
	East Bank of Skipanon River mouth (PofA)
	OR

	6
	Warrenton- North sewer lagoon
	OR

	7
	Hammond DMD site
	WA

	8
	D. Hess Property -Miles Crossing
	OR

	9
	J. Rikkola property -Miles Crossing
	OR

	10
	Tongue Point
	OR

	11
	Lois Island
	OR

	12
	Port of Chinook DMD site
	WA

	13
	West Sand Island
	OR

	14
	Port of Ilwaco DMD site
	WA

	15
	Wauna Mill DMD site- rm 40.8
	OR

	16
	Wauna Mill DMD site - rm 42.9
	OR

	17
	Port Westward Industrial Park
	OR

	18
	Arlington Regional Landfill
	OR

	19
	Port of St. Helen's-Railroad corridor
	OR

	20
	Alder Cove - Port of Astoria
	OR


6.0 Selection Criteria

The following table outlines the criteria used to evaluate the list of potential sites.  The criteria have been developed utilizing industry experience and understanding of the regional geography. The selection of a site at this stage in the process will not address exact cost requirements for each site nor with it address the specific engineering requirements needed to develop a site to non-municipal solid waste landfill specifications.

The Ports of Astoria and Ilwaco are targeted in this selection process as the primary benefactors of a regional upland dredged material disposal site. However, if an upland site is built, it will be available all Ports in the lower Columbia River.

Eight selection criteria were developed based on their importance to the development of a regional site which will have the greatest benefit to the Ports of Astoria and Ilwaco and have been broken down into two tiers. Tier I criteria represent the most important factors to developing a site. They are broken down into three categories: Low = 1 ranking point, Mid = 3, High = 5. The Tier II criteria also represent important factors to consider when ranking sites, however they are not as critical as the Tier I criteria when choosing a site and thus receive lower ranking points. Tier II criteria are broken down into three categories: Low = 1 ranking point, Mid = 2, High = 3. 

The following tables (Tables 4 & 5) show the selection criteria and ranking process.

Table 4. Selection Criteria

	Tier I 

	Criteria
	Low Rank (1)
	Mid Rank (3)
	High Rank (5)

	Ownership of Site
	Privately owned
	State/Federal ownership
	Port owned

	Capacity of Site
	0 to 50,000 cy
	50,000 cy to 150,000 cy
	> 150,000 cy

	Distance from the Port of Astoria
	> 20 miles 
	3 – 20 miles 
	< 3 miles

	Distance from the Port of Ilwaco
	> 20 miles 
	3 – 20 miles 
	< 3 miles

	Pre-built infrastructure
	None
	Some infrastructure already exists on site
	Full infrastructure in place for receiving dredged material

	Tier II 

	Criteria
	Low Rank (1)
	Mid Rank (2)
	High Rank (3)

	Wetland Mitigation
	<10% of site is wetland
	>10% of site is wetland
	No mitigation needed

	Land Use/Zoning
	Natural area
	Commercial or Industrial
	Identified as a dredge material disposal site

	Floodplain
	Within the 50 year flood plain
	Outside of the 50 year flood plain to 100 year floodplain
	Outside of the flood plain


Table 5. Ranking of Sites Using Selection Criteria
	Potential Upland Contaminated Dredge Disposal Sites
	SITE SELECTION CRITERIA
	TOTAL SCORE

	
	Tier I
	Tier II 
	

	Site #
	 Name/Location of Site
	Ownership
	Capacity
	Distance from P of A
	Distance from P of I
	Pre-built infrastructure
	Wetland Mitigation
	Land Use/ Zoning
	Floodplain
	

	1
	Port of Astoria Pier 3
	3
	1
	5
	3
	1
	3
	2
	3
	21

	2
	Sheet Pile/Fill Port docks
	5
	3
	5
	3
	1
	1
	1
	3
	22

	3
	Youngs Bay Bridge Expansion
	1
	5
	5
	3
	1
	1
	1
	1
	18

	4
	Desdemona Sands
	3
	5
	3
	3
	1
	1
	1
	1
	18

	5
	East Bank of Skipanon R. mouth
	5
	5
	5
	3
	1
	1
	1
	1
	22

	6
	Warrenton North Lagoon
	3
	5
	5
	3
	3
	3
	2
	2
	26

	7
	Hammond DMD site
	3
	1
	3
	3
	3
	3
	3
	3
	22

	8
	D. Hess - Miles Crossing
	1
	5
	5
	3
	1
	1
	1
	1
	18

	9
	J. Rikkola - Miles Crossing
	1
	5
	5
	3
	1
	1
	1
	1
	18

	10
	Tongue Point
	3
	1
	3
	3
	1
	2
	2
	2
	17

	11
	Lois Island
	1
	5
	3
	3
	1
	1
	1
	1
	16

	12
	Port of Chinook DMD site**
	 
	 
	 
	 
	 
	 
	 
	 
	 

	13
	West Sand Island
	3
	5
	3
	5
	1
	1
	1
	1
	20

	14
	Port of Ilwaco DMD site*
	 
	 
	 
	 
	 
	 
	 
	 
	 

	15
	Wauna Mill - rm 40.8
	1
	5
	1
	1
	1
	3
	3
	2
	17

	16
	Wauna Mill - rm 42.9
	1
	5
	1
	1
	1
	3
	3
	2
	17

	17
	Port Westward Industrial Park
	1
	5
	1
	1
	1
	3
	3
	2
	17

	18
	Arlington Landfill
	1
	5
	1
	1
	5
	3
	3
	3
	22

	19
	St. Helen's-Railroad corridor
	3
	5
	1
	1
	1
	2
	3
	2
	18

	20
	Alder Cove - Port of A land
	5
	3
	5
	3
	1
	1
	1
	1
	20


NOTE:

*   Port of Chinook DMD site has approximately 20,000 cu. yds. of capacity for port use.

** Port of Ilwaco DMD site has approximately 200,000 cu. yds. of capacity for port use. 
7.0 Highest Rated Sites & Recommendations

Twenty sites in total were initially identified as having potential for siting of a regional upland disposal facility. After further research, the Port of Ilwaco’s Dredged Material Disposal site was removed from the ranking analysis because the Port needs the site for its own use and cannot open it up to regional disposal from other ports. Likewise, the Port of Chinook’s Dredged Material Disposal site was removed from further consideration for similar reasons, in addition to having too little capacity.

The remaining eighteen sites were ranked using the selection criteria and one site floated to the top of the list with 26 out of 34 possible points: Site #6 - City of Warrenton’s north sewer lagoon located adjacent to its waste water treatment facility. This location is the recommended option for the reasons explained below. After explaining the reasons for choosing the top site, the report will briefly describe the four sites that placed second.

RECOMMENDED SITE:

Site #6 - City of Warrenton’s north sewer lagoon located adjacent to its waste water treatment facility.
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The north lagoon has the greatest potential for the siting of upland contaminated dredge disposal in the lower Columbia River mouth region. The north lagoon is 13.6 acres. The diked walls are 10 ft high. These dimensions equal about 220,000 cubic yards of capacity. This means it has the capacity to handle regional disposal for about 8-15 years, depending on the number of users and the amount of material per dredge cycle. 

The City of Warrenton has indicated that it wishes to fill in the lagoon because it is no longer in use. The city built a new waste water treatment facility next to the north lagoon in 2006 and now utilizes a separate lagoon on site for its waste water services. Currently, the north lagoon is filled with rain water which must be cycled through the treatment facility before it can be released. Thus, the north lagoon adds to the cost of treating waste water and is a burden on the City’s budget. The City has already looked into filling in the north lagoon. It also owns the land around the lagoon and has even thought about utilizing the filled lagoon for future expansion of its Public Works facilities. This goal is not incompatible with the type of low-level contaminated dredge material which would be placed there. After the site has been utilized as a regional upland disposal site, we may be able to give it back to the City to be reclaimed as developable space. This site would provide not only a home for removing contaminated sediment out of the river system, but would also provide the beneficial use of adding developable space when the site is filled to capacity. 

Through preliminary discussions with the Oregon DEQ, this site provides some other benefits as well. For one, it is already permitted for waste water treatment. This means that it will be easier to permit for upland contaminated sediment disposal considering the site’s history. The zoning is also favorable due to the current use of the site. DEQ has indicated that the type of facility that will need to be built to hold contaminated sediment will most likely need only one liner with a leachate collection system, along with a cap on top. The north lagoon is already built like a dredged material disposal site, with diked walls, so it will only need a liner and leachate system to make it ready for sediment disposal. In addition, a cost saving option for building up the site is to break it into cells. This is done at other landfill facilities. Each cell could be individually lined and capped on an as-needed basis. This may provide some funding options and add to the feasibility of developing the site. For instance an initial grant of funds could be sought for the first cell. Then, subsequent funds could be requested to build new cells within the lagoon as they are needed. 

DEQ gave a rough estimate of about $250,000 to $300,000 per acre to line and cap. This comes to about $3.4 to $4.1 million dollars to build the entire facility. If the site was divided into four cells, then each cell would cost about $850,000 to $1 million dollars to build. This breaks down to about $15.50 to $18.50 per cubic yard. However, these are only estimates and should only be used as ballpark figures. 

Other factors to consider

These cost estimates do not factor in the added cost to dredge and transport the material from the port to the disposal site. It is about a 2.5 mile journey from the Port of Astoria to the lagoon. This travel distance will slow down the Port’s dredging operations. However, if a site cannot be found to host the contaminated sediment, the Port cannot dredge the West Mooring Basin.

In order to access the lagoon site, a dredge pipeline will need to be built from Young’s Bay/Alder Cove and over a small strip of land. The dredge ship will need to be capable of connecting to this pipeline. However, the good news is that the small strip of land in between the lagoon and Alder Cover is owned by the Port of Astoria and thus would be available to host the pipeline.

Another issue at the site is an eight to twelve inch layer of bio-solids on the floor of the lagoon. This factor will need to be researched at the next phase to determine how it may affect developing the site. 

Lastly, other groups have looked into using this site for fill as well. A lengthy delay in securing this site may allow others to secure it first. However, a collaborative effort may be possible if other users need only a portion of the site.

The Other Top Sites and Reasons for Not Being Chosen

Four other sites placed second in the rankings with scores of 22 out of 34 possible points. The following will briefly explain the four sites and the reasons they are not recommended. 

Site #2: Port of Astoria – Sheet Pile and Fill In Pier 3

This site has good potential for the Port of Astoria’s current needs, however, it also has some drawbacks. The biggest benefit of this site is that when it is completely filled to capacity, the Port can cover the fill and expand Pier 3 to the edge of the sheet pile. This will give the Port expanded dock space on Pier 3. 

However there are also several reasons why this site wouldn’t work for a regional facility. First of all, the estimated capacity is only 53,000 cu. yds. This is far too small to act as a regional disposal site. It will only hold one to two dredge cycles worth of material from the Port and then would have to be closed. The cost to build is another factor. To construct the sheet pile structure, it is estimated to be about $ 4 million dollars for just the materials alone. Additional labor costs will increase that estimate. Thus, at a minimum, this site will cost more than $75 per cubic yard to build. Although, it should be noted that the cost to dispose of the dredge material will be less for this site due to its proximity to the areas the Port will need to dredge. 

Site #5: East Bank of Skipanon River Mouth

This site describes the area owned by the Port of Astoria on the east bank of the Skipanon not already leased to the Oregon LNG company. The tip of the east peninsula is where Oregon LNG plans on building its facility. However, the Port also owns the land just to the south of the LNG lease. The benefit of this site is that it is Port owned and has the potential for a large capacity. The down side is that is it entirely within high functioning wetlands. This would not only make the site hard to permit and build, but it would take away from the beneficial use of removing the contaminated sediments from the estuary by decreasing estuary functions in another area.

Site #7: Hammond Dredge Material Disposal Site

This site is used for the placement of dredge material from the small harbor located in Hammond. The fact that it is already a DMD site is the main reason it scored so high in the rankings. The central issue with this location is the small capacity of the site. With an estimated 50,000 cu. yds. of capacity, it would only be able to handle a dredge cycle or two worth of material. In addition, the site is needed to support the future dredging needs at the Hammond boat harbor. 

Site #18 – Waste Management’s Columbia Ridge Landfill located in Arlington, Oregon 
The reason this site scored so high is because it is already qualified to receive contaminated dredged materials. The main benefit to this site is that there would be no need to build a new upland facility. However, it is located at river mile 243. This fact alone makes it cost prohibitive and impracticable for ports located at the mouth of the river. Dredges would not have enough time during the dredge season to dredge at the mouth of the river and then barge the material all of the way to Arlington and get back to finish dredging. It would only work if there were a series of barges taking the material upriver, and the costs associated with this method of disposal are most likely too high to be feasible.  

8.0 NEXT STEPS ( PHASE 3 of RUDP

Based on this report, it is recommended that the Lower Columbia Solutions Group proceed forward to the next (third) phase of this project: to perform an engineering design and cost estimate of the top rated site, the Warrenton North Lagoon. It is further recommended that the next phase’s report include design and cost estimates for both a complete build-out of the site, as well as dividing the lagoon into cells and developing it in a phased sequence. In addition, the next phase should include research into the permitting requirements at the North Lagoon location.
9.0   
APPENDICES
Appendix 1. Oregon DEQ-NWR Clean Fill Screening Table for Unrestricted Upland Disposal Greater than 100 feet from a Surface Water Body (DEQ-NWR Solid Waste Program, March 2008)
	 
	POLLUTANT
	Concentration
(mg/Kg)
	Source

	 
	
	
	

	 
	
	
	

	 
	Antimony
	4
	Background

	 
	Arsenic
	7
	Background

	 
	Barium
	82
	EPA R6 Screening Level DAF1/Groundwater

	 
	Cadmium
	1
	Background

	 
	Chromium
	42
	Background

	 
	Copper
	50
	DEQ RBDM Leaching to Groundwater

	 
	Lead
	17
	Background

	 
	Mercury
	0.1
	Invertebrate/DEQ ECO Level 2

	 
	Nickel
	38
	Background

	 
	Silver
	2
	Plant/DEQ ECO Level 2

	 
	Selenium
	2
	Background

	 
	Zinc
	86
	Background

	 
	Tributyltin (TBT)
	18
	EPA R6 PRG Residential

	 
	Napthalene
	3.8
	DEQ RBDM Leaching to Groundwater

	 
	Acenapthalene
	NA
	NA - Use Freshwater Sediment TEL for dredge material (0.005 mg/kg)

	 
	Acenaphthene
	20
	Plant/DEQ ECO Level 2

	 
	Fluorene
	28
	EPA R6 Screening Level DAF1/Groundwater

	 
	Phenanthrene
	NA
	Use Freshwater TEL

	 
	Anthracene
	590
	EPA R6 Screening Level DAF1/Groundwater

	 
	2-Methylanthalene
	NA
	NA

	 
	Fluoranthene
	210
	EPA R6 Screening Level DAF1/Groundwater

	 
	Pyrene
	210
	EPA R6 Screening Level DAF1/Groundwater

	 
	Benz(a)anthracene
	0.08
	EPA R6 Screening Level DAF1/Groundwater

	 
	Chrysene
	8
	EPA R6 Screening Level DAF1/Groundwater

	 
	Benzo(b)fluoranthene
	0.15
	DEQ RBDM Residential

	 
	Benzo(k)fluoranthene
	1.5
	DEQ RBDM Residential

	 
	Benzo(a)pyrene
	0.015
	DEQ RBDM Residential

	 
	Indeno(1,2,3-cd)pyrene
	0.15
	DEQ RBDM Residential

	 
	Dibenz(a,h)anthracene
	0.015
	DEQ RBDM Residential

	 
	Benzo(g,h,i)perylene
	NA
	NA - See Proposed RESET SL1 for sediment

	 
	Phenol
	5
	EPA R6 Screening Level DAF1/Groundwater

	 
	2-Methylphenol
	0.8
	EPA R6 Screening Level DAF1/Groundwater

	 
	4-Methylphenol
	310
	EPA R6 Residential

	 
	2,4-Dimethylphenol
	0.4
	EPA R6 Screening Level DAF1/Groundwater

	 
	Penatachlorophenol
	0.001
	EPA R6 Screening Level DAF1/Groundwater

	 
	Benzyl Alcohol
	18000
	EPA R6 Residential

	 
	Benzoic Acid
	20
	EPA R6 Screening Level DAF1/Groundwater

	 
	Dibenzofuran
	0.002
	Mammal/DEQ ECO Level 2

	 
	Hexachlorobutadiene
	0.1
	EPA R6 Screening Level DAF1/Groundwater

	 
	n-Nitrosoiphenylamine
	0.06
	EPA R6 Screening Level DAF1/Groundwater

	 
	4,4-DDE
	0.01
	Bird/DEQ ECO L2 SLV

	 
	4,4-DDD
	0.01
	Bird/DEQ ECO L2 SLV

	 
	4,4-DDT
	0.01
	Bird/DEQ ECO L2 SLV

	 
	Aldrin
	0.029
	EPA R6 Residential

	 
	alpha-Chlordane
	1.6
	EPA R6 Residential

	 
	Dieldrin
	0.023
	DEQ RBDM Leaching to Groundwater

	 
	Endrin
	0.04
	Bird/DEQ ECO L2 SLV

	 
	Heptachlor
	0.11
	DEQ RBDM Residential

	 
	gamma-BCH (Lindane)
	0.014
	DEQ RBDM Leaching to Groundwater

	 
	Aroclor 1016
	3.9
	EPA R6 Residential

	 
	Aroclor 1221
	0.22
	EPA R6 Residential

	 
	Aroclor1232
	0.22
	EPA R6 Residential

	 
	Aroclor 1242
	0.22
	EPA R6 Residential

	 
	Aroclor 1248
	0.22
	EPA R6 Residential

	 
	Aroclor 1254
	0.22
	EPA R6 Residential

	 
	Aroclor 1260
	0.22
	EPA R6 Residential

	 
	Total PCBs
	0.22
	DEQ RBDM residential

	 
	Diesel & Heavy Oil (combined total)
	100
	OAR 340-122-0335, Level I criteria

	 
	Gasoline
	26
	DEQ RBDM Leaching to Groundwater

	 
	Benzene
	0.0084
	DEQ RBDM Leaching to Groundwater

	 
	Ethylbenzene
	160
	DEQ RBDM Leaching to Groundwater

	 
	MTBE
	0.082
	DEQ RBDM Leaching to Groundwater

	 
	iso-propylbenzene
	2300
	DEQ RBDM Residential

	 
	n-propylbenzene
	52
	DEQ RBDM Leaching to Groundwater

	 
	Toluene
	140
	DEQ RBDM Leaching to Groundwater

	 
	1,2,4-trimethylbenzene
	5.7
	EPA R6 Screening Level Residential

	 
	1,3,5-trimethylbenzene
	3.1
	DEQ RBDM Leaching to Groundwater

	 
	Xylenes
	25
	DEQ RBDM Leaching to Groundwater

	Notes:

	1
	When two or more samples collected, use the highest concentration for conservative evaluation of the data unless sufficient data for determination of mean concentration.  When the detection limit is > the determination criteria, the D.L. is considered the concentration.  Use the mean concentration when there are sufficient samples for statistical analysis.

	2
	The SWLA applicant may provide additional data to demonstrate dredge material should be classified as clean fill.  Additional data may include sufficient samples for statistical evaluation.

	3
	Comparisons are made to the more conservative screening value for each pollutant.  If natural background is greater than the screening value, use the default background concentration. 

	4
	Leaching to groundwater is used for DEQ RBDM and EPA R6 when leaching potential values are provided, except when natural background concentration exceeds the leaching screening value. 

	5
	For petroleum hydrocarbons (diesel, heating oil and VOCs), DEQ RBDM values are the preferred conservative reference concentration for leaching to groundwater.

	Sources:  (1) DEQ-NWR-Screening Level Values for Soils Revised Guidelines for Soil Management Determinations (Draft) Revised 1/1/2008; (3) Guidance for Ecological Risk Assessment: Levels I, II, III, IV - Level II Screening Values, 12/2008; DEQ Risk-Based Decision Making Risk-Based Concentrations 7/4/2007; (4) EPA Region 6 Human Health Medium-Specific Screening Levels, 12/4/2007; OAR 340-122-0335 Level I criteria.


Appendix 2. Map of Potential Disposal Sites
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Obtain a DEQ 401 WQ approval for site water discharge





Obtain a DEQ Solid Waste Permit or Letter of Authorization for disposal site





Disposal of material at upland fill location suitable for contaminants





Disposal of material at any upland fill location





Obtain a DEQ Solid Waste Clean Fill Exemption





YES





NO





Collect and analyze sediment samples from the dredge area








Sediment lab results > than SEF screening levels








Unconfined in-water disposal of dredge material





Upland disposal of dredge material





Sediment lab results > than U.S. EPA Region 6 PRGs for residential soil direct exposure 











� The DEQ-NWR Clean Fill Screening Table for Unrestricted Upland Disposal Greater than 100 feet from a Surface Water Body was released in March 2008.  This table is a blend of EPA Region 6 PRGs and DEQ standards.
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