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Source: Reid Middleton 2011; Port of Bellingham 1996; Anchor Environmental 2008; Wilson 2012
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Cornwall Avenue Landfill

Bellingham, Washington

Petroleum Hydrocarbon

Concentrations in Groundwater
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Property Line

Approximate Extent of Area

Where Petroleum Sheen was

Observed During the RI and

Previous Explorations

Basemap source: Port of Bellingham 1996

AF-MW-01 7/26/2004

Gasoline ND

Diesel Fuel ND

Heavy Oil

NA

AF-MW-02 7/26/2004

Gasoline 770 J

Diesel Fuel 760 J

Heavy Oil

NA

MW-1 5/9/2012

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-9 5/9/2012

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

CL-MW-101 7/18/2012

Gasoline NA

Diesel Fuel

1,200 J

Heavy Oil

ND

CL-MW-102 7/18/2012

Gasoline NA

Diesel Fuel 740 J

Heavy Oil

ND

MW-3 7/16/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-7* 9/24/2004

Gasoline NA

Diesel Fuel 409

Heavy Oil

ND

MW-8 7/16/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-10 7/17/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

CL-MW-1S* 3/31/2005

Gasoline NA

Diesel Fuel

41,500

Heavy Oil 104,000

CL-MW-1D* 12/9/2004

Gasoline NA

Diesel Fuel

2,080

Heavy Oil 580 (6/22/04)

MW-5 7/16/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

MW-6* 9/14/2005

Gasoline NA

Diesel Fuel

202,000

Heavy Oil

ND

CL-MW-103 7/18/2012

Gasoline NA

Diesel Fuel

1,700 J

Heavy Oil

500.00

HS-MW-7 5/9/2012

Gasoline NA

Diesel Fuel

3,600

Heavy Oil

ND

HS-MW-19 7/17/2012

Gasoline NA

Diesel Fuel

2,500 J

Heavy Oil

ND

CL-MW-1H* 12/9/2004

Gasoline NA

Diesel Fuel

3,130

Heavy Oil

ND

MW-11S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-11D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-12S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-12D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-13S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-13D 09/24/2012

Gasoline 330

Diesel Fuel ND

Heavy Oil

ND

MW-14S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-14D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-15S* 7/30/2012

Gasoline ND

Diesel Fuel 200

Heavy Oil

ND

MW-15D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-16D 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

MW-16S 09/24/2012

Gasoline ND

Diesel Fuel ND

Heavy Oil

ND

Legend

Approximate Location of GeoEngineers

Monitoring Well (2012)

Approximate Location of GeoEngineers

Boring (2012)

Approximate Location of Supplemental RI Boring

(2002)

Approximate Location of Supplemental RI Test

Pit (2002)

Approximate Location of Aspect Consulting

Boring (2004)

Approximate Location of Aspect Consulting

Monitoring Well (2004)

Approximate Location of Monitoring Well (MW-1

through MW-5, Focused RI 1998; MW-6 through

MW-10, Supplemental RI 2002; CL-MW-1S and

CL-MW-ID, R.G. Haley RI 2004)

Approximate Location of Dames and Moore

Boring (1960)

Approximate Location of Purnell & Associates

Test Pit (1985)

Approximate Location of Purnell & Associates

Boring (1985)

Approximate Location of Landau

Associates Well (2012)

Approximate Location of R.G. Haley Site

Explorations

Notes

1. All results in 
µ

g/L unless otherwise noted.

2. * Highest reading from 2004-2005 or 2012 groundwater

monitoring events.

3. Concentrations in red font indicate exceedance of Site

screening level.

4. ND= Not detected; NA= Not analyzed or result not available.

5. Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.

HS-MW-3 4/13/2000

Gasoline NA

Diesel Fuel

3,360

Heavy Oil

ND

HS-MW-11* 9/23/2004

Gasoline NA

Diesel Fuel

6,460

Heavy Oil

ND

HS-MW-2 4/14/2000

Gasoline NA

Diesel Fuel

3,140

Heavy Oil

ND

HS-MW-10* 12/9/2004

Gasoline NA

Diesel Fuel

3,840

Heavy Oil
4,430

TL-MW-10 9/14/2005

Gasoline NA

Diesel Fuel

2,470,000

Heavy Oil
622,000

TL-MW-12 7/18/2012

Gasoline NA

Diesel Fuel

5,800 J

Heavy Oil

ND

TL-MW-13 7/17/2012

Gasoline NA

Diesel Fuel 820 J

Heavy Oil

ND

RIS-1 8/8/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND

RIS-2 8/8/2002

Gasoline NA

Diesel Fuel ND

Heavy Oil

ND
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Cornwall Avenue Landfill

Bellingham, Washington

Ammonia Concentrations

in Groundwater
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Property Line

Approximate Extent of Area

Where Petroleum Sheen was

Observed During the RI and

Previous Explorations

Basemap source: Port of Bellingham 1996

Legend

Approximate Location of GeoEngineers

Monitoring Well (2012)

Approximate Location of GeoEngineers

Boring (2012)

Approximate Location of Supplemental RI Boring

(2002)

Approximate Location of Supplemental RI Test

Pit (2002)

Approximate Location of Aspect Consulting

Boring (2004)

Approximate Location of Aspect Consulting

Monitoring Well (2004)

Approximate Location of Monitoring Well (MW-1

through MW-5, Focused RI 1998; MW-6 through

MW-10, Supplemental RI 2002; CL-MW-1S and

CL-MW-ID, R.G. Haley RI 2004)

Approximate Location of Dames and Moore

Boring (1960)

Approximate Location of Purnell & Associates

Test Pit (1985)

Approximate Location of Purnell & Associates

Boring (1985)

Approximate Location of Landau

Associates Well (2012)

Approximate Location of R.G. Haley Site

Explorations

MW-11D* NH3-Ammonia

7/31/2012 0.132

9/24/2012 0.001

MW-11S* NH3-Ammonia

7/31/2012 0.146

9/24/2012 0.005

MW-12D NH3-Ammonia

7/31/2012 0.005

9/24/2012 0.286

MW-12S NH3-Ammonia

7/31/2012 0.048

9/24/2012 0.089

MW-13D NH3-Ammonia

7/30/2012 0.105

9/24/2012 0.062

MW-13S* NH3-Ammonia

7/30/2012 0.230

9/24/2012 0.118

MW-14D NH3-Ammonia

7/30/2012 0.007

9/24/2012 0.054

MW-14S NH3-Ammonia

7/30/2012 0.015

9/24/2012 0.026

MW-15D NH3-Ammonia

7/30/2012 0.013

9/24/2012 0.012

MW-15S NH3-Ammonia

7/30/2012 0.013

9/24/2012 0.025

MW-16D NH3-Ammonia

7/30/2012 0.010

9/24/2012 0.115

MW-16S* NH3-Ammonia

7/30/2012 0.636

9/24/2012 0.080

Notes

1. NH

3

-Amonia results in mg NH

3

/L and calculated using

samples' total ammonia, pH, and temperature with equation

from Emerson et al. 1975.

2. Concentrations in red font indicate exceedance of Site

screening level (0.035mg/NH

3

/L).

3. ND= Not detected; NA= Not analyzed or result not available.

4. Black and white reproduction of this color original may reduce

its effectiveness and lead to incorrect interpretation.

RIS-3 NH3-Ammonia

7/10/2002 0.059

8/8/2002 0.053

RIS-2 NH3-Ammonia

7/10/2002 0.015

8/8/2002 0.018

RIS-1 NH3-Ammonia

7/10/2002 0.036

8/8/2002 0.060

Approximate Location Supplemental RI

Seep Samples (2002)
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Notes

1. All results are dissolved manganese in mg/L.

2. Concentrations in red font indicate exceedance of

Site screening level (0.1 mg/L).

3. ND= Not detected; NA= Not analyzed or result not

available.

4. Black and white reproduction of this color original

may reduce its effectiveness and lead to incorrect

interpretation.

Cornwall Avenue Landfill

Bellingham, Washington

Manganese Concentrations

in Groundwater
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Property Line

Approximate Extent of Area

Where Petroleum Sheen was

Observed During the RI and

Previous Explorations

Basemap source: Port of Bellingham 1996

Legend

Approximate Location of GeoEngineers

Monitoring Well (2012)

Approximate Location of GeoEngineers

Boring (2012)

Approximate Location of Supplemental RI Boring

(2002)

Approximate Location of Supplemental RI Test

Pit (2002)

Approximate Location of Aspect Consulting

Boring (2004)

Approximate Location of Aspect Consulting

Monitoring Well (2004)

Approximate Location of Monitoring Well (MW-1

through MW-5, Focused RI 1998; MW-6 through

MW-10, Supplemental RI 2002; CL-MW-1S and

CL-MW-ID, R.G. Haley RI 2004)

Approximate Location of Dames and Moore

Boring (1960)

Approximate Location of Purnell & Associates

Test Pit (1985)

Approximate Location of Purnell & Associates

Boring (1985)

Approximate Location of Landau

Associates Well (2012)

Approximate Location of R.G. Haley Site

Explorations

MW-11D*

Manganese

7/31/2012 0.084

9/24/2012 0.072

MW-11S*

Manganese

7/31/2012 1.430

9/24/2012 0.858

MW-12D

Manganese

7/31/2012 0.163

9/24/2012 0.205

MW-12S

Manganese

7/31/2012 0.680

9/24/2012 0.600

MW-13D

Manganese

7/30/2012 0.257

9/24/2012 0.244

MW-13S

Manganese

7/30/2012 0.704

9/24/2012 0.724

MW-14D*

Manganese

7/30/2012 1.440

9/24/2012 1.340

MW-14S*

Manganese

7/30/2012 0.584

9/24/2012 0.498

MW-15D

Manganese

7/30/2012 0.182

9/24/2012 0.189

MW-15S*

Manganese

7/30/2012 0.529

9/24/2012 0.375

MW-16D*

Manganese

7/31/2012 0.540

9/24/2012 0.391

MW-16S

Manganese

7/30/2012 0.380

9/24/2012 0.328

AF-MW-01

Manganese

7/26/2004 1.05

AF-MW-02

Manganese

7/26/2004 1.4
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Cornwall Avenue Landfill

Bellingham, Washington

Extent of Landfill Subtidal
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HC-SS-20

S-1

E-1

SRI-SED-1

SRI-1

TPI-1

Notes

1. Single small fragment of litter observed; source unknown.

2. Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.

Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Existing Elevation Contour (ft, MLLW)

-

6

X

BLVD-SS-09

Approximate Location of Boulevard Park

Overwater Walkway Sediment Investigation

Approximate Location of Initial Site Investigation

Seep/Sediment Sampling (1992); See Notes 1 & 2

Approximate Location of Expanded Site Investigation

Seep/Sediment Sampling (1996); See Notes 1 & 2

Approximate Location of Whatcom Waterway RI

Sediment Samples (1996); See Notes 1 & 2

Approximate Location of Supplemental RI Sediment

Sample (2002); See Notes 1 & 2

Approximate Location of RG Haley Site Sediment Sample

(2005); See Notes 1 & 2

Both Wood Debris and Landfill Refuse Present

Any Landfill Refuse Present

Any Wood Debris Present

SPI and/or Core Approximate Location and Designation

Approximate Location of Dames and Moore Boring (1960)

Approximate Location of Expanded Site Investigation Test

Pit (1996)

Approximate Landward Boundary of Landfill Refuse
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Extent of Subtidal Refuse 

and Wood Debris Not
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Landward Boundary of Landfill Refuse
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HC-SS-20

S-1

E-1

SRI-SED-1

SRI-2

Notes

1. Single small fragment of litter observed; source unknown.

2. Black and white reproduction of this color original may reduce its

effectiveness and lead to incorrect interpretation.

Approximate Location of Dames and Moore Boring (1960)

SPI and/or Core Approximate Location and Designation

Greater than 1.0 ft of Accumulated Wood Containing

> 50% Wood Debris with < 1.0 ft of Recent Overlying

Sediment

Any Landfill Refuse Present with < 1.0 ft of Recent

Overlying Sediment

Wood Debris and Landfill Refuse Do Not Meet Criteria

Approximate Location of R.G. Haley Site Sediment

Sample (2005); See Notes 1 & 2

Approximate Location of Supplemental RI Sediment

Sample (2002); See Notes 1 & 2

Approximate Location of Whatcom Waterway RI

Sediment Samples (1996); See Notes 1 & 2

Approximate Location of Expanded Site Investigation

Seep/Sediment Sampling (1996); See Notes 1 & 2

Approximate Location of Initial Site Investigation

Seep/Sediment Sampling (1992); See Notes 1 & 2

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-
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BLVD-SS-09

Approximate Location of Boulevard Park

Overwater Walkway Sediment Investigation
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Legend

Notes

1. Concentrations in purple exceed the SQS

criteria only.

2. Concentrations in red exceed the CSL criteria.

3. PCB concentrations in green exceed PQL.

4. Black and white reproduction of this color

original may reduce its effectiveness and lead

to incorrect interpretation.

NA = Not analyzed

U = Not detected above the value shown

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

OC = values normalized to organic carbon
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110
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Approximate Landward Boundary

of Landfill Refuse

Approximate Location of R.G. Haley Site

Sediment Sample (2005)

Sediment Management Standards

Constituent
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Lead (mg/kg)
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Cornwall Avenue Landfill

Bellingham, Washington
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Approximate Location of Boulevard Park

Overwater Walkway Sediment Investigation
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Former Building
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Cornwall Avenue Landfill

Bellingham, Washington

Extent of Site Contamination
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Contamination Originating

from the R.G. Haley Site Evidenced by Petroleum

Sheen during the RI and Previous Investigations

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-

6

Approximate Site Boundary Based on the Extent of

Refuse and Wood Debris.  PCB Contamination may be

Present Beyond the In-Water Boundary
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Cornwall Avenue Landfill
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-
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Approximate Extent of Eelgrass Beds

Marine Site Unit

Upland Site Unit

Approximate Site Boundary Based on the Extent of

Refuse and Wood Debris. PCB Contamination may

be Present Beyond the In-Water Boundary
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Alternative 1

Conceptual Site Plan
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-
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Low Permeability Cap

 Cap to be installed over the entire Upland Site

Unit.  The cap will integrate LFG control and be

graded to facilitate drainage.  Stormwater and

erosion controls will be integrated to reduce

infiltration and protect the integrity of the cap.

Shoreline Stabilization System

Approximate Extent of Area Where Petroleum

Sheen was Observed During the RI and

Previous Explorations

Approximate Extent of Eelgrass Beds

Approximate Site Boundary Based on the Extent of

Refuse and Wood Debris. PCB Contamination may

be Present Beyond the In-Water Boundary

Note

Monitored Natural Recovery (MNR) will be conducted

in the Marine Site Unit.  The boundaries of MNR will

be determined during the design phase.
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Monitoring Well

Cornwall Avenue Landfill

Bellingham, Washington

Alternative 1

Conceptual Site Profile
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Drainage Layer - Granular Fill or Composite Materials

Low Permeable Soil Layer (Except Under Pavement or Buildings)

Gas Collection and Control Layer - Granular Fill or Geocomposite Material

Existing Soil Cover and Imported Fill

Shoreline Stabilization

System

Refuse / Wood Debris

Intertidal Zone Shallow Subtidal

Zone

Upland Site Unit Marine Site Unit

X X X X X X X X X

X
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Separation Layer
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Sloped Toward Stormwater Control

The Existing Landfill Slope Above

the Shoreline Will be Re-graded

for Slope Stability and Facilitate

Construction

Extreme

Low Water

MHHW

Extent of Refuse

and Wood Debris

Deep Subtidal

Zone

-10 ft

MLLW

Nooksack

Deposits

Not to Scale

Bellingham Bay

Note

1. The profiles presented on this figure provide conceptual-level

design details.  The final selection of materials, layer

thickness, and details for transitioning between zones will be

determined during the remedial design process.
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Cornwall Avenue Landfill

Bellingham, Washington

Alternative 2

Conceptual Site Plan
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)
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6

Low Permeability Cap

 Cap to be installed over the entire Upland Site

Unit.  The cap will integrate LFG control and be

graded to facilitate drainage.  Stormwater and

erosion controls will be integrated to reduce

infiltration and protect the integrity of the cap.

Shoreline Stabilization System

Includes Sand Filter in the Intertidal Zone

Thin Layer Sediment Cap

Approximate Extent of Area Where Petroleum

Sheen was Observed During the RI and

Previous Explorations

Approximate Extent of Eelgrass Beds

Approximate Site Boundary Base on the Extent

of Refuse and Wood Debris. PCB Contamination

may be Present Beyond the In-Water Boundary

Note

Monitored Natural Recovery (MNR) will be conducted

in the Marine Site Unit.  The boundaries of MNR will

be determined during the design phase.



Cornwall Avenue Landfill

Bellingham, Washington

Alternative 2

Conceptual Site Profile
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Alternative 3

Conceptual Site Plan
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Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-
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Approximate Extent of Area Where Petroleum

Sheen was Observed During the RI and

Previous Explorations

Two-Layer Low Permeability Cap

 Cap to be installed over the entire Upland Site

Unit.  The cap will integrate LFG control and be

graded to facilitate drainage.  Stormwater and

erosion controls will be integrated to reduce

infiltration and protect the integrity of the cap.

Engineered Sediment Cap

Upgradient Groundwater Diversion Barrier System

Approximate Extent of Eelgrass Beds

Shoreline Stabilization System

Includes Sand Filter in the Intertidal Zone

Approximate Site Boundary Base on the Extent of

Refuse and Wood Debris. PCB Contamination

may be Present Beyond the In-Water Boundary

Note

Monitored Natural Recovery (MNR) will be conducted

in the Marine Site Unit.  The boundaries of MNR will

be determined during the design phase.
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Alternative 3

Conceptual Site Profile
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determined during the remedial design process.
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Bellingham, Washington

Alternative 4

Conceptual Site Plan
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Alternative 4

Conceptual Site Profile
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Disproportionate Cost Analysis 

Summary

Figure
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Note

1. Black and white reproduction of this color

original may reduce its effectiveness and

lead to incorrect interpretation.



0 150 300

Scale in Feet

Legend

Basemap source: Port of Bellingham 1996, Anchor Environmental 2008

Low Permeability Cap

 Cap to be installed over the entire Upland Site

Unit.  The cap will integrate LFG control and be

graded to facilitate drainage.  Stormwater and

erosion controls will be integrated to reduce

infiltration and protect the integrity of the cap.

Thin Layer Sediment Cap

Shoreline Stabilization System

Includes Sand Filter in the Intertidal Zone

Approximate Landward Boundary of Landfill Refuse

FenceX

Property Line

Approximate Extent of Refuse and Wood Debris

Not Protective of Benthic Organisms

Existing Elevation Contour (ft, MLLW)

-
6

Approximate Site Boundary Base on the Extent of

Refuse and Wood Debris. PCB Contamination

may be Present Beyond the In-Water Boundary

Note

Monitored Natural Recovery (MNR) will be conducted

in the Marine Site Unit.  The boundaries of MNR will

be determined during the design phase.

Approximate Extent of Eelgrass Beds

Port of Bellingham

Bellingham, Washington

Preferred Alternative

Conceptual Site Plan

Figure

L
a
n
d
a
u
 
A

s
s
o
c
i
a
t
e
s
,
 
I
n
c
.
 
|
 
V

:
\
0
0
1
\
0
2
0
\
4
0
0
\
5
1
0
\
R

I
F

S
 
2
0
1
3
\
F

i
g
 
1
0
-
0
1
.
d
w

g
 
(
A

)
 
"
F

i
g
u
r
e
 
1
0
-
1
"
 
8
/
1
3
/
2
0
1
3



X

X

X

X

X

X

X

X

Non-woven geotextile

separation layer

⅊

S

h

o

r

e

l

i

n

e

 

S

t

a

b

i

l

i

z

a

t

i

o

n

S

y

s

t

e

m

Refuse / Wood Debris

Intertidal Zone Shallow Subtidal

Zone

The Existing Landfill Slope Above the

Shoreline Will be Re-graded for Slope

Stability and Facilitate Construction

Extreme

Low Water

MHHW

Deep Subtidal

Zone

-10 ft

MLLW

Nooksack

Deposits

Bellingham Bay

3

 

f

t

Cornwall Avenue Landfill

Bellingham, Washington

Preferred Alternative

Conceptual Site Profile

Figure

L
A

N
D

A
U

 
A

S
S

O
C

I
A

T
E

S
,
 
I
N

C
.
 
|
 
V

:
\
0
0
1
\
0
2
0
\
4
0
0
\
5
1
0
\
R

I
F

S
 
2
0
1
3
\
F

i
g
 
1
0
-
0
2
.
d
w

g
 
(
A

)
 
"
F

i
g
u
r
e
 
1
0
-
2
"
 
8
/
1
3
/
2
0
1
3

Surface Cover - Topsoil, Pavement with Base Course, or Buildings

Drainage Layer - Granular Fill or Composite Materials

Low Permeable Soil Layer (Except Under Pavement or Buildings)

Gas Collection and Control Layer - Granular Fill or Geocomposite Material

Existing Soil Cover and Imported Fill

X X X X X X X X X

X

Scrim-Reinforced Liner

1 ft

1 ft

2 ft

1/2 ft

Varies

Sloped Toward Stormwater Control

Not to Scale

Note

1. The profiles presented on this figure provide conceptual-level

design details.  The final selection of materials, layer

thickness, and details for transitioning between zones will be

determined during the remedial design process.

S

h

o

r

e

l
i
n

e

 

S

a

n

d

 

F

i
l
t

e

r

Groundwater

Monitoring Well

Upland Site Unit Marine Site Unit

1

 

f

t

T
h
in

 
L
a
y
e
r
 
S

e
d
im

e
n
t
 
C

a
p

Extent of Refuse

and Wood Debris




