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APPENDIX A 
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APPENDIX A 

Gas Probe Construction Logs 



























































































Topsoil

Weathered Till
Stiff, dry to slightly moist, brown, slightly sandy, gravelly
SILT (ML); iron oxide staining, fine to coarse sand, mostly
fine gravel.

Becomes very gravelly.

Cobbles.

Becomes sandy.
Cobbles.

Becomes slightly gravelly.

Hard, moist, brown, slightly sandy, gravelly SILT (ML); fine
to coarse sand, mostly fine gravel.
Very moist.
Heavy iron oxide staining.

Slightly gravelly.

Slightly moist, sandy, very silty GRAVEL (GM); with
cobbles, with light iron oxide staining.

Till
Slightly moist, dark gray SILT (ML); trace fine gravel, trace
sand.

Scattered very thin beds brown silt (15'-20').

No sand, no gravel (18'-25').

Becomes moist.

Above ground

completion, 8" dia

steel monument

Concrete (0'-3')

Bentonite chips

(3.0'-58.5')

2" Sch 40 PVC casing

(0'-60)'
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

640.99

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/20/2009-10/21/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 643.09

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 20

JTL
No Recovery

1 of 3GP-55



Stiff to hard, wet, dark gray SILT (ML); trace sand, varves.

Hard, slightly moist, dark gray SILT (ML); trace fine to
coarse sand, trace fine to coarse gravel.

Hard, slightly moist, slightly gravelly SILT (ML); trace sand,
fine gravel to cobbles.

Hard, slightly moist, dark gray SILT (ML); trace sand, trace
mostly fine gravel.

Becomes moist.

Gravel is mostly coarse.

Cobbles. Becomes slightly gravelly.

Trace gravel, scattered wood.

Glacio-lacustrine
Hard, slightly moist, dark gray SILT (ML);  varves.

Slightly sandy, very fine sand.

Hard, slightly moist, dark gray to light brown SILT (ML).

8" dia. borehole

(0'-35')

6" dia. borehole

(35'-70')
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

640.99

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/20/2009-10/21/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 643.09

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 20

JTL
No Recovery

2 of 3GP-55



Varves.

Becomes light brown.

Poor recovery (55.0'-59.5').

Becomes gravelly, light olive gray, with brown staining.
Fine to coarse gravel.

Stratified Drift
Moist, olive gray, very sandy, very silty GRAVEL (GM); fine
to coarse sand, fine gravel to cobbles.

Very moist.

Slightly moist to moist, gray, silty, very sandy GRAVEL
(ML); fine to coarse sand, fine gravel to cobbles.

Moist, olive gray, silty, very sandy GRAVEL (GM); fine to
coarse sand, fine gravel to cobbles.
Very moist, light brown, slightly silty, very gravelly SAND
(SP); iron oxide staining.
Moist, olive gray, silty, very sandy GRAVEL (GM); fine to
coarse sand, fine gravel to cobbles.

Bottom of boring (70.5').

10-20 silica sand

(58.5'-70.0')

2" Sch 40 PVC screen

0.020" slot (60'-70')

2" PVC threaded plug
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

640.99

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/20/2009-10/21/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 643.09

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 20

JTL
No Recovery

3 of 3GP-55



Topsoil

Weathered Till
Medium stiff, slightly moist, red-brown, slightly gravelly,
sandy SILT (ML); iron oxide staining.

Hard, slightly moist, light brown, slightly sandy, gravelly
SILT (ML).

Becomes sandy.

Dry, brown, silty, sandy GRAVEL (GM); fine to coarse
sand, fine to coarse gravel.

Becomes light brown.

Moist, brown SILT (ML); with iron oxide staining, trace
sand, trace fine gravel.

Dry, light brown, silty, gravelly SAND (SM).

Slightly moist, brown, slightly gravelly, sandy SILT
(SM-ML); some dark brown and iron oxide staining.

Till
Hard, slightly moist to moist, dark gray SILT (ML).

Becomes very moist.

Bottom of boring (20').

Above ground

completion, 8" dia

steel monument

Concrete (0'-2')

Bentonite grout (2'-3')

Bentonite chips (3'-5')

1" schedule 40 PVC

casing (0-6')

10-20 silica sand

(5'-18')

1" Sch 40 PVC

screen, 0.020" slot

(6'-16')

PVC end cap (16')

Bentonite chips

(18'-20')
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Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

641.07

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/21/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 643.57

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 21

JTL
No Recovery

1 of 1GP-56



Topsoil

Fill
Slightly moist to dry, brown, slightly gravelly SILT (ML);
trace sand, mostly coarse gravel.

Abundant roots and organics (0'-1').

Dry (1'-4').

Weathered Till
Slightly moist, dark brown, very silty, very sandy GRAVEL
(GM), occasional roots and organics, dark brown to yellow
brown mottling in silt.

Moist, brown to dark gray, silty, very sandy GRAVEL
(GM-SM); mostly fine sand, mostly coarse gravel.
Brown (6.5'-7.0'), dark gray (7.0'-7.5').
Slightly moist, gray to olive gray, very silty, very gravelly
SAND (SM); fine to coarse sand, fine to coarse gravel.

Slightly moist, dark gray, silty, very sandy GRAVEL (GM);
mostly fine gravel, mostly coarse sand. Yellow-brown
mottled stains.

Becomes very silty, fine to coarse gravel, fine to coarse
sand, grades from dark brown to dark gray (11'-13.5').

Becomes dark olive gray, silty, sandy; mostly fine gravel
(13.5'-15').

Occasional cobbles (15').

Slightly moist, olive gray to brown, slightly gravelly, very
sandy SILT (SM-ML); very fine sand, medium to coarse
gravel, silt is mostly brown with gray staining.

Slightly moist, dark gray, silty, very sandy GRAVEL (GM);
fine gravel to cobbles.

Slightly sandy, slightly gravelly SILT (ML); very fine to
coarse sand, fine to medium gravel.

Moist, sandy, very silty GRAVEL (GM);  very fine to coarse
sand, fine to medium gravel.

Glacio-lacustrine
Very moist, dark gray, trace sand to slightly sandy SILT
(ML); occasional very thin laminae of very fine sand
(varve-like).

Above ground

completion, 8" dia

steel monument

Concrete (0'-2.5')

Bentonite chips

(2.5'-52')

2" Sch 40 PVC casing

(0'-53.5')
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

637.02

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/15/2009-10/19/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 639.00

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 22

JTL
No Recovery

1 of 3GP-57



Becomes very moist (25').

Brown staining (26').

Becomes wet (27').

Trace very fine sand (26'-29').

Set 8" casing in 2' hydrated bentonite chips (32.0'-34.2')
then resumed drilling with 6" casing.

Very moist, no sand.

Trace coarse sand and fine gravel (38').

Moist, dark gray, slightly sandy to sandy, very gravelly silt;
mostly fine gravel, mostly fine to medium sand (38'-40').

Slightly moist, dark gray, slightly sandy, gravelly to very
gravelly SILT (GM-ML), fine to coarse gravel, mostly
coarse sand (very hard drilling).

Slightly moist, dark gray, slightly gravelly SILT (ML); trace
fine sand, occasional organics and wood, occasional thin
laminae of fine sandy silt.

Trace fine gravel, trace sand (46'-50').

Light brown with brown varve-like laminae (49-50').

8" borehole (0'-34.2')

6" borehole

(34.4'-66.5')
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Elevation
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Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

637.02

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/15/2009-10/19/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 639.00

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 22

JTL
No Recovery

2 of 3GP-57



Stratified Drift
Slightly moist to moist, olive gray to brown, silty, sandy
GRAVEL (GM); fine to coarse sand.
Fine to coarse gravel (50'-52.5').

Becomes brown, silty to slightly silty, mostly fine gravel
(52.5'-55.0').

(Drill bit became stuck at 55', added on-site potable water.)

Cobbles and boulders (57.0'-58.5'); (very hard drilling)

Light brown, silty, very sandy (57'-60').

Slightly moist, brown, slightly silty, very sandy GRAVEL
(GW-GM).

Slightly moist, brown to dark gray, slightly silty to silty, very
gravelly SAND (SW-SM); fine gravel to cobbles, fine to
coarse sand.
Silty (63.0'-63.5').

Cobbles (64'-65').

Bottom of boring (66.5').

10-20 silica sand

(52'-66.5')

2" Sch 40 PVC screen

0.020" slot

(53.5'-63.5')

PVC end cap
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PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

637.02

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/15/2009-10/19/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 639.00

Monitoring Well Construction Log

Project Name:

Sample
Type/ID
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Topsoil

Fill
Slightly moist, dark brown to brown, ,slightly sandy, very
gravelly SILT (ML); mostly fine gravel, fine to coarse sand.

Weathered Till
Slightly moist to moist, gray to dark gray, sandy, silty
GRAVEL (GM); fine to coarse sand, fine to coarse gravel.

Becomes moist and dark gray (8').

Dark brown silt, scattered roots and organics (9-10').

Boulder (10-11').

Slightly moist, olive gray to brown, silty, sandy GRAVEL to
very gravelly SAND (GM-SM); fine to coarse sand, fine
gravel to cobbles.

Boulder (14-15').

Till
Moist, olive gray, silty, gravelly SAND (SM).

Moist to wet, olive gray to brown, slightly silty, gravelly
SAND (SP-SM) mostly fine sand, some coarse sand.

Wet and silty.

Moist, brown, slightly sandy SILT (ML); trace gravel,
mostly fine sand.

Bottom of boring (20').

Above ground

completion, 8" dia

steel monument

Concrete (0'-2')

Bentonite grout 2'-3'

Bentonite chips (3'-5'

1" Sch 40 PVC casing

(0'-6')

10-20 silica sand

(5'-20')

1" Sch 40 PVC

screen, 0.020" slot

(6'-16')

PVC end cap (16.2')
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

637.56

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/20/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 639.81

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 23

JTL
No Recovery

1 of 1GP-58



Topsoil

Fill
Medium stiff, moist, dark brown, slightly sandy, gravelly
SILT (ML); abundant roots, fine to coarse gravel.

Dry, brown, very sandy, very silty GRAVEL (GM); mottled
with dark brown stains.

Hard, moist, dark brown, slightly sandy, slightly gravelly
SILT (ML); iron oxide staining, mostly fine gravel.

Becomes gray.

Becomes dark brown, with abundant roots (topsoil).

Weathered Till
Hard, moist, dark olive gray, slightly sandy, very gravelly
SILT (ML); trace cobbles, abundant roots and organics,
fine to coarse gravel.

Slightly moist, olive gray, slightly sandy, very silty GRAVEL
(GM); mottled brown staining, fine to coarse gravel.

Cobbles.

Becomes sandy, very silty.

Cobbles.

Brown.

Till
Hard, slightly moist, gray, slightly sandy, very gravelly SILT
(ML); fine to coarse gravel, mostly fine.

Moist. Iron oxide staining.

Hard, moist, dark gray SILT (ML).

Glacio-lacustrine
Wet, dark gray, very silty, gravelly SAND (SM); fine to
coarse gravel, fine to coarse sand.

ATD, no water in open borehole after 10 minutes.

Above ground

completion, 8" dia

steel monument

Concrete (0'-2.5')

Bentonite grout

(2.5'-4')

Bentonite chips

(4'-51.5')
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

633.45

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/22/2009-10/23/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 635.45

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 24

JTL
No Recovery

1 of 3GP-59



Hard, moist to wet, dark gray, slightly sandy, slightly
gravelly SILT (ML).

Becomes slightly gravelly, very sandy, fine to coarse sand.

Trace sand, fine gravel.

Becomes olive gray, trace cobbles, fine to coarse gravel.

Slight brown staining.

Hard, dry, dark gray, slightly gravelly SILT (ML); trace
sand.

Hard, dry, dark gray SILT (ML); trace fine gravel, trace fine
to coarse sand.

Cobbles.

Slightly moist, olive gray, very silty GRAVEL (GM); trace
sand, slight iron oxide staining.

Stratified Drift
Hard, slightly moist, brown SILT (ML); varves.

Slightly moist, olive gray, sandy, very silty GRAVEL (GM);
with cobbles, fine to coarse sand, fine to coarse gravel.

Moist, brown to olive gray, silty, very sandy GRAVEL
(GM); with cobbles, fine to coarse sand, mostly coarse,
fine to coarse gravel.

Borehole 8" dia.

(0'-35')

Borehole 6" dia.

(35'-65.5')

2" Sch 40 PVC casing

(0'-53.5')
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

633.45

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/22/2009-10/23/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 635.45

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 24

JTL
No Recovery

2 of 3GP-59



Becomes slightly moist, sandy, with abundant cobbles and
boulders.

Becomes moist, very sandy.

Gravel mostly fine.

Very moist, olive gray, silty, very gravelly SAND (SM); with
iron oxide staining, fine gravel to cobbles, mostly fine, fine
to coarse sand.

(Disturbed) Slightly moist, olive gray, silty, sandy GRAVEL
(GM); sand fine to coarse, gravel fine to coarse.

Bottom of boring (65.5').

10-20 silica sand

(51.5'-65.5')

2" Sch 40 PVC screen

0.020" slot

(53.5'-63.5')

2" PVC threaded cap
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

633.45

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/22/2009-10/23/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 635.45

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 24

JTL
No Recovery

3 of 3GP-59



Topsoil

Fill
Stiff, brown, moist, gravelly, sandy SILT (ML); scattered
roots and organics, iron oxide staining.

Loose, slightly moist, dark brown, slightly gravelly, sandy
SILT (ML); abundant organics, gravel mostly fine.
Hard, moist, dark gray, slightly gravelly, slightly sandy SILT
(ML); abundant roots

Weathered till
Hard, slightly moist, olive gray, gravelly, sandy SILT (ML);
fine to coarse gravel, fine to coarse sand.

Slightly moist, olive gray, sandy, very silty GRAVEL (GM);
fine to coarse gravel.
Gray.

Olive gray.

Brown.

Becomes silty, very sandy.

Till
Hard, slightly moist, dark gray, sandy, gravelly silt (ML);
fine gravel to cobbles.

Bottom of boring (20').

Above ground

completion, 8" dia

steel monument

Concrete (0'-2.5')

Bentonite grout

(2.5'-5')

1" Sch 40 PVC casing

(0-8')

Bentonite chips

(5'-6.5')

10-20 silica sand

(6.5'-20')

1" Sch 40 PVC

screen, 0.020" slot

(8'-18')

PVC end cap
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

633.68

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/23/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 635.84

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 25

JTL
No Recovery

1 of 1GP-60



Topsoil

Fill
Moist, dark brown, slightly sandy GRAVEL (GW); trace
silt, fine gravel to cobbles.

Thin silt bed; dry, brown, very gravelly, trace sand,
scattered organics (2').

Weathered Till
Dry, gray, slightly silty, sandy GRAVEL (GW); trace brown
silt, fine gravel to cobbles, fine to coarse sand.

Becomes mottled, slightly sandy. Abundant cobbles
(7'-10').

Till
Slightly moist, olive brown to gray, slightly silty, sandy
GRAVEL (GW-GM); fine gravel to cobbles, fine to coarse
sand, silty matrix is mostly olive brown with mottled brown
yellow staining.

Moist, yellow-red to brown, very sandy, very silty GRAVEL
(GM); fine gravel to cobbles, fine to coarse sand, silt is
mostly brown with slight mottled texture and occasional
gray silt.
Becomes very sandy and slightly silty (17-18').

Very moist, gray, slightly silty, very sandy GRAVEL
(GW-GM); fine gravel to cobbles, mostly coarse sand,

Stratified Drift
Moist to slightly moist, brown to olive gray, very silty, very
sandy GRAVEL (GM); fine to coarse gravel, mostly coarse
sand, slight iron-oxidation staining in silt.

Moist to dry, slightly silty to silty, and very sandy(23-25')

Cobbles  (24-26')

Above ground

completion, 8" dia

steel monument

Concrete (0'-3')

Bentonite chips

(3'-51')

2" Sch 40 PVC casing

(0'-53')
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

561.42

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/14/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 563.18

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 26

JTL
No Recovery

1 of 3GP-61



Moist, silty, brown (25').

Very moist to wet, olive gray to dark gray, very silty, very
sandy (25-28.5').
Abundant iron-oxidation staining  (26-28')

Thin silty gravelly sand bed; coarse sand (27').

Very moist, olive gray to gray-brown, silty, very gravelly
SAND to very sandy GRAVEL (GM-SM); mostly fine
gravel, mostly coarse sand.

Abundant cobbles (29').

Slightly moist to moist, brown to gray, silty, very sandy
GRAVEL (GM).

Abundant cobbles (33')

Becomes slightly moist to dry, dark brown (34-45').

Moist, brown, silty, very gravelly SAND (SM).

Moist, brown, silty, very sandy GRAVEL (GM).

Cobbles (38')

Becomes slightly moist, olive gray, very sandy, very silty.

Thin silt interbeds (42-42.5).

Slightly moist, olive gray to brown, slightly silty to silty, very
sandy GRAVEL (GW-GM); fine to coarse gravel, mostly
fine sand.

Becomes very silty, yellow-brown (45-46').

Moist, gray to brown, gravelly, very silty SAND (SM-ML);
fine to medium sand, mostly fine gravel.

Slightly moist, brown, silty, very sandy GRAVEL (GM)

8" borehole (0'-30')

6" borehole 30'-65.4'
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Depth /

Elevation
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Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

561.42

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/14/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 563.18

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 26

JTL
No Recovery

2 of 3GP-61



Slightly moist, brown, slightly silty to silty, very sandy
GRAVEL (GW-GM).

Becomes dark brown, moist to very moist (52.5-53').

Dry to slightly moist, olive gray to brown, trace to slightly
silty, very sandy GRAVEL (GW-GM); fine gravel to
cobbles, fine to coarse sand.

Moist (59').

Abundant cobbles (59-60').

Moist, olive gray to brown, silty, very gravelly SAND (SM).

Dry, red-brown to light gray, trace to slightly silty, very
sandy GRAVEL (GW); fine gravel to cobbles.

Thinly bedded, red-brown fine sand interbeds (64').

Bottom of boring (65.4)'.

10-20 silica sand

(51'-65.4')

2" Sch 40 PVC

screen, 0.020" slot

(53'-63')

PVC end cap (63.1')
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Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

561.42

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/14/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 563.18

Monitoring Well Construction Log

Project Name:

Sample
Type/ID
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Topsoil

Fill
Very  moist, dark brown, very silty, very sandy GRAVEL
(GM); abundant roots, fine to coarse sand

Dry, brown, very gravelly, very sandy SILT (SM-ML); fine
to coarse sand.

Drill chatter (3.5').

Dry, light brown GRAVEL (GW); trace silt, trace cobbles,
trace sand, fine to coarse gravel.

Weathered Till
Dry, light gray, silty, very sandy GRAVEL (GW-GM); fine
to coarse sand, fine gravel to cobbles.

Trace wood, trace organics; slight iron oxide staining;
mottled texture.

Till
Dry, light gray, trace to slightly silty, sandy GRAVEL
(GW-GM); fine to coarse sand, fine to coarse gravel.

Abundant coarse sand.

Iron oxide staining; trace roots.

Cobbles.

Becomes siltier; crushed rock; slightly mottled silt.

Slightly moist, olive gray to brown, sandy GRAVEL (GP);
trace silt, fine to coarse sand, mostly coarse, fine to coarse
gravel, mostly fine.

Yellow-red iron oxide staining

Becomes brown and slightly silty

Dark brown SILT (ML)
Very moist, brown to olive gray, silty to very silty, sandy
GRAVEL (GP-GM); some reddish iron oxide staining.

Becomes very silty

Bottom of boring (20').

Above-ground

completion, 8" dia

steel monument

Concrete (0'-2.5')

Bentonite chips

(2.5'-3')

Bentonite grout

(3'-4.5')

Bentonite chips

(4.5'-7')

1" Sch 40 PVC casing

(0'-8')

10-20 silica sand

(7-19.6')

1" Sch 40 PVC

screen, 0.020" slot

(8'-18')

PVC end cap (18')
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Continuous Core
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Start/Finish Date
Depth /

Elevation
(feet)

Sheet

Description

PID - Photoionization Detector (Headspace Measurement)

EWM

Figure No.

Tests

Depth to Water (ft BGS)

Sampling Method:

PID
(ppm)

Blows/
6"

Depth
(ft)

563.35

Location:

Static Water Level

East Perched Zone Memorandum

Project Number
earth + water

Logged by:

Ground Surface Elev

10/21/2009

040122
Well Number

Continuous Core

 Cedar Hills Regional Landfill, King County, Washington

Sampler Type:

Driller/Method:

Top of Casing Elev. 565.28

Monitoring Well Construction Log

Project Name:

Sample
Type/ID

 A- 27

JTL
No Recovery

1 of 1GP-62
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Appendix B 
Existing Infrastructure 

This Appendix provides subsurface utility maps developed by Aspect in the Technical Memorandum on 
the East Main Hill Perched Zones (Aspect, 2010) for subsurface utility lines. The user of these maps is 
referred to that Technical Memorandum for discussion on data sources and compilation methods for 
these drawings.  
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LFG East and Central Header Data and
LandGEM Model 



AGENCY DRAFT

Table F1 - East Header Summary from Data Summary, Analysis, and Alternatives Report (AECOM 2015)

Header Collector ID Collector Type

Average 

Flow 

(SCFM)

Average 

Methane 

(tpd)

Average 

Methane 

(%)

Average 

Oxygen 

(%)

Average 

Nitrogen 

(%)

Average 

Carbon 

Dioxide 

(%)

Average 

Temperature 

(°F)

Average

Static 

Pressure 

(in WC)

% 

Data 

Open

Valve

East  CHE00066 Vertical (Gas) 34 0.8 83 6.50 4.7 6 100 ‐17.2 1%

East  CHE00009 Vertical (Gas) 43 0.7 58 0.05 13.5 29 77 ‐5.2 60%

East  CHE00028 Leachate 

Cleanout 40 0.7 60 0.23 6.8 34 65 ‐0.7 4%

East  CHE00006 Vertical (Gas) 29 0.7 79 0.20 3.0 18 61 ‐23.2 35%

East  CHE00067 Vertical (Gas) 39 0.7 57 0.91 6.6 35 66 ‐23.6 25%

East  CHE00004 Vertical (Gas) 34 0.5 54 0.03 13.6 32 67 ‐22.5 100%

East  CHE00045 ‐‐‐ 35 0.5 52 0.10 18.6 29 93 ‐0.3 1%

East  CHE00031 Vertical (Gas) 31 0.5 56 0.48 8.2 36 61 ‐25.3 100%

East  CHE00071 Gas/Leachate 

Dual Phase 

Vertical 36 0.5 50 0.35 11.1 38 68 ‐9.1 100%

East  CHE00011 ‐‐‐ 33 0.5 51 1.63 20.1 27 45 ‐27.8 5%

East  CHE00055 Tee (Gas) 32 0.5 48 0.01 23.5 28 68 ‐0.7 35%

East  CHE00013 Vertical (Gas) 29 0.4 48 0.02 25.2 26 61 ‐23.1 46%

East  CHE00040 Vertical (Gas) 29 0.4 53 0.66 11.7 35 62 ‐4.1 100%

East  CHE00034 Tee (Gas) 30 0.4 52 0.02 12.1 36 60 ‐6.0 100%

East  CHE00038 Leachate 

Cleanout 24 0.4 55 0.35 10.3 35 77 ‐0.5 12%

East  CHE00042 Manhole (#28) 19 0.3 56 0.05 7.3 37 70 ‐5.0 24%

East  CHE00010 Vertical (Gas) 20 0.3 52 0.32 25.2 22 65 ‐21.2 48%

East  CHEGL059 Gas/Leachate 

Dual Phase 

Vertical 20 0.3 51 0.48 10.6 38 66 ‐2.5 44%

East  CHE00003 ‐‐‐ 17 0.3 57 3.11 28.8 11 59 ‐26.7 8%

East  CHE00030 Vertical (Gas) 16 0.3 56 0.01 5.7 39 61 ‐25.1 100%

East  CHE00043 Vertical (Gas) 17 0.3 52 0.84 13.8 33 63 ‐1.6 53%

East  CHE00050 Vertical (Gas) 15 0.2 55 0.01 13.5 32 64 ‐23.1 100%

East  CHE00069 Vertical (Gas) 17 0.2 50 0.01 14.1 36 68 ‐1.5 20%

East  CHEGL061 Gas/Leachate 

Dual Phase 

Vertical 15 0.2 54 0.98 8.1 37 65 ‐2.5 70%

East  CHE00024 Vertical (Gas) 16 0.2 48 0.01 16.6 36 62 ‐8.8 86%

East  CHEGLSE5 Gas/Leachate 

Dual Phase 

Vertical 13 0.2 58 0.24 24.8 17 60 ‐25.4 15%

East  CHE00054 Vertical (Gas) 12 0.2 56 0.32 17.0 27 72 ‐19.6 14%

East  CHEGLSE3 Gas/Leachate 

Dual Phase 

Vertical 12 0.2 59 0.37 15.9 24 61 ‐18.3 14%

East  CHE0001D Vertical (Gas) 12 0.2 61 0.02 20.4 19 61 ‐12.4 31%

East  CHE00070 Vertical (Gas) 14 0.2 48 0.47 15.0 36 63 ‐2.7 66%

East  CHE00022 Vertical (Gas) 14 0.2 47 0.02 19.9 33 60 ‐10.3 94%

East  CHE00048 Vertical (Gas) 13 0.2 50 0.03 17.8 32 64 ‐3.8 89%

East  CHEGLSE2 Gas/Leachate 

Dual Phase 

Vertical 8 0.2 66 3.63 18.3 12 81 ‐16.7 3%

East  CHE00035 Vertical (Gas) 12 0.2 53 0.01 11.1 36 62 ‐7.7 100%

East  CHE0040A

Horizontal 

(Leachate HB‐6) 11 0.2 60 0.04 1.2 39 64 ‐25.6 100%

East  CHE00023 Vertical (Gas) 11 0.2 56 0.03 11.7 33 58 ‐4.7 53%

East  CHE00068 Vertical (Gas) 16 0.2 41 0.08 34.2 25 69 ‐4.5 47%

East  CHE00027 Vertical (Gas) 11 0.2 57 0.04 8.3 34 64 ‐18.0 89%

East  CHE00033 Vertical (Gas) 10 0.2 59 0.01 1.1 40 61 ‐26.5 100%

East  CHE00049 Tee (Gas) 12 0.2 49 0.01 17.9 33 66 ‐7.1 84%

East  CHE00039 Tee (Gas) 12 0.2 46 0.64 22.4 31 70 ‐4.8 24%

East  CHEGLSE1 Gas/Leachate 

Dual Phase 

Vertical 7 0.2 69 2.77 11.5 17 67 ‐11.4 4%

East  CHE00036 Tee (Gas) 11 0.2 50 0.03 18.2 32 62 ‐4.2 100%

East  CHEGL060 Gas/Leachate 

Dual Phase 

Vertical 11 0.2 51 0.34 16.3 32 64 ‐7.9 81%

East  CHE0043A ‐‐‐ 11 0.2 49 0.02 15.9 35 72 ‐1.5 36%

East  CHE0047A

Horizontal 

(Leachate HB‐4) 9 0.2 61 0.06 1.9 37 65 ‐27.1 100%

East  CHE0056A

Horizontal 

(Leachate HB‐3) 7 0.1 69 0.02 0.9 30 68 ‐27.7 100%

East  CHE00018 Vertical (Gas) 9 0.1 51 0.08 17.9 31 66 ‐18.5 97%

East  CHE00021 Vertical (Gas) 8 0.1 62 0.76 4.6 32 62 ‐26.1 97%

East  CHEGLSE8 Gas/Leachate 

Dual Phase 

Vertical 8 0.1 57 0.28 12.2 31 63 ‐22.7 68%

East  CHE0035A

Horizontal 

(Leachate HB‐7) 8 0.1 52 0.32 10.3 38 53 ‐25.7 25%

East  CHE00E1A Vertical (Gas) 8 0.1 55 0.53 23.7 21 64 ‐20.7 30%

East  CHE00017 Vertical (Gas) 8 0.1 50 0.03 20.3 30 61 ‐22.6 88%

East  CHE00026 Vertical (Gas) 7 0.1 56 0.09 6.3 37 63 ‐26.3 100%

East  CHE00032

Horizontal 

(Leachate HB‐9) 7 0.1 58 0.20 2.3 39 65 ‐26.7 93%

East  CHE0001B Vertical (Gas) 11 0.1 28 0.00 56.0 16 54 ‐19.0 3%

East  CHE00019 Vertical (Gas) 6 0.1 63 0.01 0.8 36 61 ‐26.9 100%

East  CHEGLSE6 Gas/Leachate 

Dual Phase, 

Vertical 6 0.1 58 0.73 22.4 18 67 ‐18.6 11%

East  CHEMHFC1 Vertical (Gas) 7 0.1 45 1.63 21.1 33 69 ‐3.3 51%

East  CHE0038A Horizontal 

(Leachate) 12 0.1 9 17.12 67.1 7 57 ‐0.4 6%

East  CHE0048A

Horizontal 

(Leachate HB‐5) 4 0.1 60 1.20 7.4 32 50 ‐24.0 2%

East  CHE00016 Leachate 

Cleanout 11 0.1 20 9.12 56.1 15 60 ‐0.8 97%

East  CHE00053 Tee (Gas) 6 0.1 37 0.04 35.0 28 52 ‐3.9 14%

East  CHE00037 Vertical (Gas) 4 0.1 49 0.01 19.4 31 64 ‐19.6 87%

East  CHEGLSE4 Gas/Leachate 

Dual Phase 

Vertical 4 0.1 58 2.30 24.5 15 65 ‐18.9 9%

Aspect Consulting
December 2016
V:\130088 KC CHRLF Env Control System Mods-E00286E12\Deliverables\RI_FS Report Agency Draft\Appendices\Appendix F\Copy of East & Central Header.xlsx

Appendix F
Modified Tables 6 and 7 from AECOM 2015 Report 

1 of 4
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East  CHE0032A

Horizontal 

(Leachate HB‐8) 3 0.1 47 0.49 20.7 32 43 ‐27.4 17%

Header Collector ID Collector Type

Average 

Flow 

(SCFM)

Average 

Methane 

(tpd)

Average 

Methane 

(%)

Average 

Oxygen 

(%)

Average 

Nitrogen 

(%)

Average 

Carbon 

Dioxide 

(%)

Average 

Temperature 

(°F)

Average

Static 

Pressure 

(in WC)

% 

Data 

Open

Valve

East  CHEGLSE7 Gas/Leachate 

Dual Phase 

Vertical 3 0.04 51 1.50 19.1 29 62 ‐20.9 4%

East  CHE0036A Leachate 

Cleanout 3 0 1 19.60 76.7 2 63 ‐0.7 99%

East  CHE00047 Tee (Gas) 0 0 5 0.08 90.9 4 5 ‐3.5 11%

East  CHE00012 ‐‐‐ 0 0 55 0.20 16.6 28 71 ‐10.5 1%

East  CHE0056B Vertical 

(Leachate) Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE0049A Leachate 

Cleanout Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE0046A Leachate 

Cleanout Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE0042A

Horizontal 

(Leachate HB‐2) Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE00057 Vertical (Gas) Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE00056 Tee (Gas) Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE00052 Vertical (Gas) Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE00051 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE00044 Vertical (Gas) Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE0001C Leachate 

Cleanout Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE00014

Vertical (Double 

Completion E‐14) Closed Closed Closed Closed Closed Closed Closed Closed 0%

East  CHE00005 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

LFG collection for BEW Notes:

BEW = Bio Energy Washington

SCFM = Standard Cubic Feet per Meter

% = percent by volume

°F = degree Fahrenheit

in WC = inches of water columnNitrogen > 10% Not Viable

Low Quality LFG

Relaxed

Intermediate Methane Production Moderate

Closed or Oxygen > 2% Very Aggressive

Low Methane Production Aggressive

LFG Migration Control

High Methane Production

Aspect Consulting
December 2016
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AGENCY DRAFT

Table F2 - Central Header Summary from Data Summary, Analysis, and Alternatives Report (AECOM 2015) 

Header Collector ID Collector Type

Average 

Flow 

(SCFM)

Average 

Methane 

(tpd)

Average 

Methane 

(%)

Average 

Oxygen 

(%)

Average 

Nitrogen 

(%)

Average 

Carbon 

Dioxide 

(%)

Average 

Temperature 

(°F)

Average

Static 

Pressure 

(in WC)

% 

Data 

Open

Valve

Central  CHC00W30 Horizontal (Gas) 94 1.6 57.0 0.0 1.9 41 118 ‐7.5 100%

Central  CHC00W45 Horizontal (Gas) 68 1.1 56 0.04 1.2 42 118 ‐9.0 100%

Central  CHC00W34 Horizontal (Gas) 64 1.0 56 0.05 3.4 41 98 ‐6.2 100%

Central  CHC00C37 Vertical (Gas) 54 0.9 56 0.00 2.4 41 94 ‐19.3 33%

Central  CHC00W26 Sideslope 53 0.9 55 0.01 5.6 39 86 ‐3.3 100%

Central  CHC00W41 Horizontal (Gas) 50 0.8 57 0.12 1.6 41 75 ‐1.3 6%

Central  CHC00W49 Horizontal (Gas) 49 0.8 56 0.13 1.6 43 111 ‐4.6 100%

Central  CHC00C17 Sideslope 40 0.7 59 0.00 6.2 34 60 ‐1.8 12%

Central  CHC00W28 Sideslope 43 0.7 55 0.00 3.7 41 103 ‐7.6 100%

Central  CHC00W63 Horizontal (Gas) 42 0.7 57 0.05 2.8 41 89 ‐11.6 100%

Central  CHC00C20 Sideslope 39 0.7 56 0.23 7.5 36 77 ‐1.7 14%

Central  CHC00W75 ‐‐‐ 27 0.6 69 0.00 3.1 28 59 ‐28.9 2%

Central  CHC00C35 Vertical (Gas) 31 0.5 54 0.56 4.1 41 104 ‐17.2 77%

Central  CHC00W29 Horizontal (Gas) 30 0.5 54 0.73 6.3 39 80 ‐1.1 18%

Central  CHC00W38 Horizontal (Gas) 29 0.5 57 0.09 1.2 42 98 ‐10.3 85%

Central  CHC00W35 Sideslope 30 0.5 55 0.00 2.6 42 92 ‐6.2 100%

Central  CHC00C28 Vertical (Gas) 32 0.5 51 1.23 6.6 41 77 ‐17.2 72%

Central  CHC00C30 Vertical (Gas) 29 0.5 56 0.02 1.0 43 116 ‐21.7 100%

Central  CHC00C39 Vertical (Gas) 28 0.5 56 0.04 1.3 43 97 ‐15.3 94%

Central  CHC00C40 Vertical (Gas) 24 0.4 57 0.00 3.5 40 61 ‐5.7 100%

Central  CHC00W32 Sideslope 25 0.4 54 0.00 4.2 42 90 ‐6.7 100%

Central  CHC00W31 Sideslope 24 0.4 54 0.00 4.0 42 105 ‐7.3 100%

Central  CHC0W90A

Leachate Seep 

(Pipe) 23 0.4 56 0.14 4.3 40 60 ‐7.0 6%

Central  CHC0C25A

Vertical 

(Leachate) 22 0.4 57 0.01 0.7 42 59 ‐23.6 100%

Central  CHC00W57 Horizontal (Gas) 22 0.3 53 0.55 6.4 40 73 ‐8.8 3%

Central  CHCNFC01 Edge 19 0.3 58 0.31 4.2 37 51 ‐6.4 15%

Central  CHC00C38 Horizontal (Gas) 20 0.3 54 0.85 5.6 40 61 ‐4.4 17%

Central  CHC00C36 Vertical 19 0.3 57 0.12 2.9 40 62 ‐9.4 71%

Central  CHC00W48 Horizontal (Gas) 19 0.3 54 0.24 2.1 43 74 ‐1.6 17%

Central  CHC00W66 Horizontal (Gas) 18 0.3 57 0.07 1.3 42 77 ‐13.9 100%

Central  CHC00W91 Horizontal (Gas) 18 0.3 54 0.00 9.9 36 66 ‐15.3 3%

Central  CHC00C15 Vertical 16 0.3 63 0.37 9.0 28 51 ‐16.5 15%

Central  CHC00W76 Horizontal (Gas) 17 0.3 56 0.53 5.0 39 76 ‐1.4 30%

Central  CHC00W36 Sideslope 18 0.3 53 0.00 6.6 40 77 ‐5.0 100%

Central  CHC00W46 Horizontal (Gas) 17 0.3 54 0.37 3.5 42 94 ‐14.2 69%

Central  CHC00W73 Horizontal (Gas) 16 0.3 57 0.57 7.8 34 80 ‐6.3 6%

Central  CHC00W44 Sideslope 17 0.3 53 0.09 6.2 40 74 ‐18.5 100%

Central  CHC00C43 Vertical (Gas) 16 0.3 56 0.03 5.8 39 65 ‐21.1 100%

Central  CHC00C34 Vertical (Gas) 15 0.2 56 0.31 2.9 41 60 ‐23.3 100%

Central  CHC00W40 Sideslope 16 0.2 53 0.01 6.2 41 65 ‐11.2 41%

Central  CHC00C33 Vertical (Gas) 14 0.2 57 0.01 0.7 43 60 ‐20.5 100%

Central  CHC00C31 Vertical (Gas) 14 0.2 55 0.15 2.6 42 61 ‐23.1 96%

Central  CHCGL049

Gas/Leachate 

Dual Phase 14 0.2 54 0.72 4.3 41 63 ‐16.3 19%

Central  CHC00C51 Vertical (Gas) 13 0.2 54 0.16 1.5 44 63 ‐24.3 100%

Central  CHC00W68 Horizontal (Gas) 13 0.2 53 0.63 7.3 39 70 ‐2.3 9%

Central  CHC00W47 Sideslope 12 0.2 56 0.04 2.3 42 69 ‐22.5 100%

Central  CHC00C27 Vertical (Gas) 12 0.2 54 0.30 5.8 40 60 ‐14.7 83%

Central  CHC00C41 Vertical (Gas) 11 0.2 55 0.04 1.0 44 64 ‐23.8 100%

Central  CHC00C46 Vertical (Gas) 8 0.2 74 0.24 1.8 24 65 ‐26.6 100%

Central  CHC00W64 Horizontal (Gas) 10 0.2 51 0.56 8.0 40 73 ‐16.7 33%

Central  CHC0C22A

Vertical 

(Leachate) 10 0.2 56 0.76 4.3 39 54 ‐23.4 88%

Central  CHC00W52 Horizontal (Gas) 10 0.2 54 0.26 4.1 41 60 ‐16.9 50%

Central  CHC00W85 Horizontal (Gas) 9 0.2 58 0.10 2.5 40 68 ‐5.8 28%

Central  CHC0C22B

Vertical 

(Leachate) 9 0.1 58 0.61 3.3 38 62 ‐22.2 38%

Central  CHC00W72 ‐‐‐ 9 0.1 55 0.06 5.9 39 79 ‐18.5 7%

Central  CHC00W55 Horizontal (Gas) 8 0.1 57 0.00 4.8 38 89 ‐21.3 1%

Central  CHC00C29 Vertical (Gas) 8 0.1 56 0.49 2.9 41 60 ‐24.0 89%

Central  CHC0C25B

Vertical 

(Leachate) 8 0.1 50 0.44 8.2 42 63 ‐20.1 9%

Central  CHC00W65 Horizontal (Gas) 7 0.1 55 0.39 5.6 39 60 ‐23.9 20%

Central  CHC00W59 Horizontal (Gas) 7 0.1 54 0.32 2.1 43 60 ‐20.8 26%

Central  CHC00W13 Vertical (Gas) 14 0.3 62 0.13 3.9 34 52 ‐21.6 32%

Central  CHC00W58 Horizontal (Gas) 4 0.1 54 0.27 2.6 43 57 ‐21.7 12%

Central  CHC0G20A

GL‐5, GL‐6, and 

W‐21 59 0.9 53 0.00 13.1 34 55 ‐1.4 1%

Central  CHC0G17A C‐16 and GL‐8 41 0.7 56 0.00 14.4 30 56 ‐1.4 4%

Central  CHCSFC01 Edge 41 0.6 50 0.91 13.1 36 64 ‐2.9 64%

Central  CHC0G26A

W‐25, GL‐1, and 

C‐26 43 0.6 47 0.00 17.9 35 77 ‐2.5 12%

Central  CHC00W16 Vertical (Gas) 31 0.5 62 0.00 12.1 26 50 ‐3.8 3%

Central  CHC0G23A

C‐21, GL‐4, and 

C‐23 27 0.4 54 0.00 11.6 35 75 ‐1.1 38%

Central  CHC00C42 Vertical (Gas) 23 0.3 51 0.51 12.5 36 62 ‐2.2 57%

Central  CHC00W74 ‐‐‐ 20 0.3 49 0.00 23.9 27 79 ‐13.7 9%

Central  CHC00W82 Horizontal (Gas) 23 0.3 39 0.15 33.6 28 62 ‐5.4 6%
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Central  CHC00W89 Horizontal (Gas) 16 0.2 53 0.12 12.8 34 65 ‐18.1 35%

Header Collector ID Collector Type

Average 

Flow 

(SCFM)

Average 

Methane 

(tpd)

Average 

Methane 

(%)

Average 

Oxygen 

(%)

Average 

Nitrogen 

(%)

Average 

Carbon 

Dioxide 

(%)

Average 

Temperature 

(°F)

Average

Static 

Pressure 

(in WC)

% 

Data 

Open

Valve

Central  CHC0G24A

C‐24, C‐23, C‐22, 

and GL‐3 16 0.2 52 0.04 11.8 37 71 ‐1.3 56%

Central  CHC00C25 Vertical (Gas) 17 0.2 47 0.00 13.4 40 100 ‐3.3 63%

Central  CHC00C22 Vertical (Gas) 16 0.2 51 0.03 10.4 39 74 ‐7.3 97%

Central  CHC00W23 Sideslope 13 0.2 54 0.05 10.1 36 72 ‐1.9 64%

Central  CHC00W71 Horizontal (Gas) 13 0.2 50 0.03 16.9 33 69 ‐2.7 51%

Central  CHC00W70 Horizontal (Gas) 13 0.2 46 0.02 21.8 32 68 ‐2.8 12%

Central  CHC00W78 Horizontal 11 0.2 59 0.27 15.0 26 63 ‐20.3 21%

Central  CHC00W56 ‐‐‐ 11 0.2 49 0.08 12.8 38 63 ‐19.5 10%

Central  CHC00C44 Vertical (Gas) 10 0.2 57 0.04 11.9 31 64 ‐22.8 97%

Central  CHC00W42 Sideslope 11 0.2 49 0.03 12.0 39 70 ‐3.2 70%

Central  CHC00W62 Horizontal (Gas) 10 0.2 51 0.88 11.1 37 68 ‐13.8 7%

Central  CHC00W87 Horizontal (Gas) 10 0.1 51 0.01 18.1 30 65 ‐8.6 68%

Central  CHC00W84 Horizontal (Gas) 10 0.1 47 0.03 22.0 31 64 ‐3.9 49%

Central  CHC00W86 Horizontal (Gas) 9 0.1 52 0.02 17.0 31 65 ‐9.6 99%

Central  CHC00W54 ‐‐‐ 8 0.1 45 0.68 25.5 29 63 ‐16.0 7%

Central  CHC00C47 Vertical (Gas) 8 0.1 48 0.06 21.8 30 64 ‐1.8 90%

Central  CHC00W77 Horizontal (Gas) 7 0.1 51 0.41 18.5 30 80 ‐1.4 11%

Central  CHC00W43 Sideslope 6 0.1 47 0.02 14.0 39 69 ‐4.4 16%

Central  CHC00W80 Horizontal (Gas) 4 0.04 33 0.00 39.2 28 62 ‐4.8 6%

Central  CHC00C14 Sideslope 24 0.4 50 0.04 23.2 26 62 ‐1.1 45%

Central  CHC0C47A

Leachate 

Manhole 9 0.1 18 11.57 55.8 14 61 ‐0.6 99%

Central  CHC00W33 Sideslope 0 0 53 0.00 6.2 40 69 ‐13.6 3%

Central  CHC00W69

Leachate 

Transmission 

Pipe 0 0 50 0.70 13.9 35 66 ‐11.7 1%

Central  CHCGL050

Gas/Leachate 

Dual Phase Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC0W50A Apex Cleanout Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC0G18A

C‐18, W‐19, and 

GL‐7 Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC0C46A ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W92 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W90 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W88 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W83 Horizontal (Gas) Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W81 Horizontal (Gas) Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W67 Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W61 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W60 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W39 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W37 Sideslope Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W27 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W24

Leachate 

Cleanout Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00C45 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC000W8 Sideslope 43 0.8 59 0.11 10.4 30 56 ‐0.5 19%

Central  CHC000C5 Sideslope 41 0.6 54 0.00 19.6 27 55 ‐0.7 2%

Central  CHC00C11 ‐‐‐ 29 0.4 51 0.05 16.4 32 75 ‐0.3 3%

Central  CHC000W7 Vertical (Gas) 10 0.2 51 0.07 19.4 29 56 ‐7.2 51%

Central  CHC000C9 Vertical (Gas) 11 0.2 46 0.06 29.5 25 58 ‐2.0 50%

Central  CHC000W5 Vertical (Gas) 11 0.1 28 0.02 44.4 27 60 ‐2.4 13%

Central  CHC00W12 Vertical (Gas) Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC00W10 ‐‐‐ Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC000W4

Leachate 

Cleanout Closed Closed Closed Closed Closed Closed Closed Closed 0%

Central  CHC000C3 Sideslope Closed Closed Closed Closed Closed Closed Closed Closed 0%

LFG collection for BEW Notes:

BEW = Bio Energy Washington

SCFM = Standard Cubic Feet per Meter

% = percent by volume

°F = degree Fahrenheit

in WC = inches of water column

LFG Migration Control

High Methane Production

Intermediate Methane Production

Low Methane Production

Closed or Oxygen > 2%

Nitrogen > 10%

Low Quality LFG

Relaxed

Moderate

Aggressive

Very Aggressive

Not Viable

Aspect Consulting
December 2016
V:\130088 KC CHRLF Env Control System Mods-E00286E12\Deliverables\RI_FS Report Agency Draft\Appendices\Appendix F\Copy of East & Central Header.xlsx

Appendix F
Modified Tables 6 and 7 from AECOM 2015 Report 
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Summary Report

Landfill Name or Identifier: Main Hill CHRLF

Date: 

First-Order Decomposition Rate Equation:

Where,
QCH4 = annual methane generation in the year of the calculation (m 3 /year )
i = 1-year time increment Mi = mass of waste accepted in the ith year (Mg ) 
n = (year of the calculation) - (initial year of waste acceptance)
j = 0.1-year time increment
k = methane generation rate (year -1 )
Lo = potential methane generation capacity (m 3 /Mg )

About LandGEM:

Thursday, December 08, 2016

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

Description/Comments:

tij = age of the jth section of waste mass Mi accepted in the ith year 
(decimal years , e.g., 3.2 years)

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 
determining CAA applicability. Refer to the Web site identified above for future updates.  

REPORT - 1
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Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year 1965
Landfill Closure Year (with 80-year limit) 1991
Actual Closure Year (without limit) 1991
Have Model Calculate Closure Year? No
Waste Design Capacity 9,150,000 short tons

MODEL PARAMETERS
Methane Generation Rate, k 0.050 year -1

Potential Methane Generation Capacity, Lo 100 m 3 /Mg
NMOC Concentration 4,000 ppmv as hexane
Methane Content 50 % by volume

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1: Total landfill gas
Gas / Pollutant #2: Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC

WASTE ACCEPTANCE RATES

(Mg/year) (short tons/year) (Mg) (short tons)
1965 308,081 338,889 0 0
1966 308,081 338,889 308,081 338,889
1967 308,081 338,889 616,162 677,778
1968 308,081 338,889 924,242 1,016,667
1969 308,081 338,889 1,232,323 1,355,556
1970 308,081 338,889 1,540,404 1,694,444
1971 308,081 338,889 1,848,485 2,033,333
1972 308,081 338,889 2,156,566 2,372,222
1973 308,081 338,889 2,464,646 2,711,111
1974 308,081 338,889 2,772,727 3,050,000
1975 308,081 338,889 3,080,808 3,388,889
1976 308,081 338,889 3,388,889 3,727,778
1977 308,081 338,889 3,696,970 4,066,667
1978 308,081 338,889 4,005,051 4,405,556
1979 308,081 338,889 4,313,131 4,744,444
1980 308,081 338,889 4,621,212 5,083,333
1981 308,081 338,889 4,929,293 5,422,222
1982 308,081 338,889 5,237,374 5,761,111
1983 308,081 338,889 5,545,455 6,100,000
1984 308,081 338,889 5,853,535 6,438,889
1985 308,081 338,889 6,161,616 6,777,778
1986 308,081 338,889 6,469,697 7,116,667
1987 308,081 338,889 6,777,778 7,455,556
1988 308,081 338,889 7,085,859 7,794,444
1989 308,081 338,889 7,393,939 8,133,333
1990 308,081 338,889 7,702,020 8,472,222
1991 308,081 338,889 8,010,101 8,811,111
1992 0 0 8,318,182 9,150,000
1993 0 0 8,318,182 9,150,000
1994 0 0 8,318,182 9,150,000
1995 0 0 8,318,182 9,150,000
1996 0 0 8,318,182 9,150,000
1997 0 0 8,318,182 9,150,000
1998 0 0 8,318,182 9,150,000
1999 0 0 8,318,182 9,150,000
2000 0 0 8,318,182 9,150,000
2001 0 0 8,318,182 9,150,000
2002 0 0 8,318,182 9,150,000
2003 0 0 8,318,182 9,150,000
2004 0 0 8,318,182 9,150,000

Year
Waste Accepted Waste-In-Place
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WASTE ACCEPTANCE RATES (Continued)

(Mg/year) (short tons/year) (Mg) (short tons)
2005 0 0 8,318,182 9,150,000
2006 0 0 8,318,182 9,150,000
2007 0 0 8,318,182 9,150,000
2008 0 0 8,318,182 9,150,000
2009 0 0 8,318,182 9,150,000
2010 0 0 8,318,182 9,150,000
2011 0 0 8,318,182 9,150,000
2012 0 0 8,318,182 9,150,000
2013 0 0 8,318,182 9,150,000
2014 0 0 8,318,182 9,150,000
2015 0 0 8,318,182 9,150,000
2016 0 0 8,318,182 9,150,000
2017 0 0 8,318,182 9,150,000
2018 0 0 8,318,182 9,150,000
2019 0 0 8,318,182 9,150,000
2020 0 0 8,318,182 9,150,000
2021 0 0 8,318,182 9,150,000
2022 0 0 8,318,182 9,150,000
2023 0 0 8,318,182 9,150,000
2024 0 0 8,318,182 9,150,000
2025 0 0 8,318,182 9,150,000
2026 0 0 8,318,182 9,150,000
2027 0 0 8,318,182 9,150,000
2028 0 0 8,318,182 9,150,000
2029 0 0 8,318,182 9,150,000
2030 0 0 8,318,182 9,150,000
2031 0 0 8,318,182 9,150,000
2032 0 0 8,318,182 9,150,000
2033 0 0 8,318,182 9,150,000
2034 0 0 8,318,182 9,150,000
2035 0 0 8,318,182 9,150,000
2036 0 0 8,318,182 9,150,000
2037 0 0 8,318,182 9,150,000
2038 0 0 8,318,182 9,150,000
2039 0 0 8,318,182 9,150,000
2040 0 0 8,318,182 9,150,000
2041 0 0 8,318,182 9,150,000
2042 0 0 8,318,182 9,150,000
2043 0 0 8,318,182 9,150,000
2044 0 0 8,318,182 9,150,000

Waste-In-Place
Year

Waste Accepted
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Pollutant Parameters

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Total landfill gas 0.00
Methane 16.04
Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane 
(methyl chloroform) - 
HAP 0.48 133.41
1,1,2,2-
Tetrachloroethane - 
HAP/VOC 1.1 167.85
1,1-Dichloroethane 
(ethylidene dichloride) - 
HAP/VOC 2.4 98.97
1,1-Dichloroethene 
(vinylidene chloride) - 
HAP/VOC 0.20 96.94
1,2-Dichloroethane 
(ethylene dichloride) - 
HAP/VOC 0.41 98.96
1,2-Dichloropropane 
(propylene dichloride) - 
HAP/VOC 0.18 112.99
2-Propanol (isopropyl 
alcohol) - VOC 50 60.11
Acetone 7.0 58.08

Acrylonitrile - HAP/VOC
6.3 53.06

Benzene - No or 
Unknown Co-disposal - 
HAP/VOC 1.9 78.11
Benzene - Co-disposal - 
HAP/VOC 11 78.11
Bromodichloromethane - 
VOC 3.1 163.83
Butane - VOC 5.0 58.12
Carbon disulfide - 
HAP/VOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride - 
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - 
HAP/VOC 0.49 60.07
Chlorobenzene - 
HAP/VOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl 
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49

Dichlorobenzene - (HAP 
for para isomer/VOC)

0.21 147

Dichlorodifluoromethane
16 120.91

Dichlorofluoromethane - 
VOC 2.6 102.92
Dichloromethane 
(methylene chloride) - 
HAP 14 84.94
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08

Gas / Pollutant Default Parameters:

P
o

ll
u

ta
n

ts

User-specified Pollutant Parameters:

G
as

es
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Pollutant Parameters (Continued)

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Ethyl mercaptan 
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene - 
HAP/VOC 4.6 106.16
Ethylene dibromide - 
HAP/VOC 1.0E-03 187.88
Fluorotrichloromethane - 
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone - 
HAP/VOC 7.1 72.11
Methyl isobutyl ketone - 
HAP/VOC 1.9 100.16

Methyl mercaptan - VOC
2.5 48.11

Pentane - VOC 3.3 72.15
Perchloroethylene 
(tetrachloroethylene) - 
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene - 
VOC 2.8 96.94
Toluene - No or 
Unknown Co-disposal - 
HAP/VOC 39 92.13
Toluene - Co-disposal - 
HAP/VOC 170 92.13
Trichloroethylene 
(trichloroethene) - 
HAP/VOC 2.8 131.40
Vinyl chloride - 
HAP/VOC 7.3 62.50
Xylenes - HAP/VOC 12 106.16P

o
ll

u
ta

n
ts

User-specified Pollutant Parameters:Gas / Pollutant Default Parameters:
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Graphs
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Results

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
1965 0 0 0 0 0 0
1966 3.762E+03 3.013E+06 2.024E+02 1.005E+03 1.506E+06 1.012E+02
1967 7.341E+03 5.878E+06 3.950E+02 1.961E+03 2.939E+06 1.975E+02
1968 1.075E+04 8.604E+06 5.781E+02 2.870E+03 4.302E+06 2.891E+02
1969 1.398E+04 1.120E+07 7.523E+02 3.735E+03 5.599E+06 3.762E+02
1970 1.706E+04 1.366E+07 9.181E+02 4.558E+03 6.832E+06 4.590E+02
1971 1.999E+04 1.601E+07 1.076E+03 5.340E+03 8.005E+06 5.378E+02
1972 2.278E+04 1.824E+07 1.226E+03 6.085E+03 9.121E+06 6.128E+02
1973 2.543E+04 2.036E+07 1.368E+03 6.793E+03 1.018E+07 6.841E+02
1974 2.795E+04 2.238E+07 1.504E+03 7.467E+03 1.119E+07 7.520E+02
1975 3.035E+04 2.430E+07 1.633E+03 8.107E+03 1.215E+07 8.165E+02
1976 3.263E+04 2.613E+07 1.756E+03 8.717E+03 1.307E+07 8.779E+02
1977 3.480E+04 2.787E+07 1.873E+03 9.297E+03 1.394E+07 9.363E+02
1978 3.687E+04 2.952E+07 1.984E+03 9.848E+03 1.476E+07 9.918E+02
1979 3.883E+04 3.110E+07 2.089E+03 1.037E+04 1.555E+07 1.045E+03
1980 4.070E+04 3.259E+07 2.190E+03 1.087E+04 1.630E+07 1.095E+03
1981 4.248E+04 3.402E+07 2.285E+03 1.135E+04 1.701E+07 1.143E+03
1982 4.417E+04 3.537E+07 2.376E+03 1.180E+04 1.768E+07 1.188E+03
1983 4.578E+04 3.666E+07 2.463E+03 1.223E+04 1.833E+07 1.231E+03
1984 4.731E+04 3.788E+07 2.545E+03 1.264E+04 1.894E+07 1.273E+03
1985 4.876E+04 3.905E+07 2.624E+03 1.302E+04 1.952E+07 1.312E+03
1986 5.015E+04 4.015E+07 2.698E+03 1.339E+04 2.008E+07 1.349E+03
1987 5.146E+04 4.121E+07 2.769E+03 1.375E+04 2.060E+07 1.384E+03
1988 5.271E+04 4.221E+07 2.836E+03 1.408E+04 2.111E+07 1.418E+03
1989 5.391E+04 4.317E+07 2.900E+03 1.440E+04 2.158E+07 1.450E+03
1990 5.504E+04 4.407E+07 2.961E+03 1.470E+04 2.204E+07 1.481E+03
1991 5.612E+04 4.494E+07 3.019E+03 1.499E+04 2.247E+07 1.510E+03
1992 5.714E+04 4.576E+07 3.074E+03 1.526E+04 2.288E+07 1.537E+03
1993 5.436E+04 4.353E+07 2.924E+03 1.452E+04 2.176E+07 1.462E+03
1994 5.170E+04 4.140E+07 2.782E+03 1.381E+04 2.070E+07 1.391E+03
1995 4.918E+04 3.938E+07 2.646E+03 1.314E+04 1.969E+07 1.323E+03
1996 4.678E+04 3.746E+07 2.517E+03 1.250E+04 1.873E+07 1.259E+03
1997 4.450E+04 3.564E+07 2.394E+03 1.189E+04 1.782E+07 1.197E+03
1998 4.233E+04 3.390E+07 2.278E+03 1.131E+04 1.695E+07 1.139E+03
1999 4.027E+04 3.224E+07 2.166E+03 1.076E+04 1.612E+07 1.083E+03
2000 3.830E+04 3.067E+07 2.061E+03 1.023E+04 1.534E+07 1.030E+03
2001 3.644E+04 2.918E+07 1.960E+03 9.732E+03 1.459E+07 9.802E+02
2002 3.466E+04 2.775E+07 1.865E+03 9.258E+03 1.388E+07 9.324E+02
2003 3.297E+04 2.640E+07 1.774E+03 8.806E+03 1.320E+07 8.869E+02
2004 3.136E+04 2.511E+07 1.687E+03 8.377E+03 1.256E+07 8.436E+02
2005 2.983E+04 2.389E+07 1.605E+03 7.968E+03 1.194E+07 8.025E+02
2006 2.838E+04 2.272E+07 1.527E+03 7.580E+03 1.136E+07 7.634E+02
2007 2.699E+04 2.161E+07 1.452E+03 7.210E+03 1.081E+07 7.261E+02
2008 2.568E+04 2.056E+07 1.381E+03 6.858E+03 1.028E+07 6.907E+02
2009 2.442E+04 1.956E+07 1.314E+03 6.524E+03 9.779E+06 6.570E+02
2010 2.323E+04 1.860E+07 1.250E+03 6.206E+03 9.302E+06 6.250E+02
2011 2.210E+04 1.770E+07 1.189E+03 5.903E+03 8.848E+06 5.945E+02
2012 2.102E+04 1.683E+07 1.131E+03 5.615E+03 8.417E+06 5.655E+02
2013 2.000E+04 1.601E+07 1.076E+03 5.341E+03 8.006E+06 5.379E+02
2014 1.902E+04 1.523E+07 1.023E+03 5.081E+03 7.616E+06 5.117E+02

Methane
Year

Total landfill gas
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2015 1.809E+04 1.449E+07 9.735E+02 4.833E+03 7.244E+06 4.867E+02
2016 1.721E+04 1.378E+07 9.260E+02 4.597E+03 6.891E+06 4.630E+02
2017 1.637E+04 1.311E+07 8.808E+02 4.373E+03 6.555E+06 4.404E+02
2018 1.557E+04 1.247E+07 8.379E+02 4.160E+03 6.235E+06 4.189E+02
2019 1.481E+04 1.186E+07 7.970E+02 3.957E+03 5.931E+06 3.985E+02
2020 1.409E+04 1.128E+07 7.581E+02 3.764E+03 5.642E+06 3.791E+02
2021 1.340E+04 1.073E+07 7.212E+02 3.580E+03 5.367E+06 3.606E+02
2022 1.275E+04 1.021E+07 6.860E+02 3.406E+03 5.105E+06 3.430E+02
2023 1.213E+04 9.712E+06 6.525E+02 3.240E+03 4.856E+06 3.263E+02
2024 1.154E+04 9.238E+06 6.207E+02 3.082E+03 4.619E+06 3.104E+02
2025 1.097E+04 8.788E+06 5.904E+02 2.931E+03 4.394E+06 2.952E+02
2026 1.044E+04 8.359E+06 5.616E+02 2.788E+03 4.180E+06 2.808E+02
2027 9.930E+03 7.951E+06 5.343E+02 2.652E+03 3.976E+06 2.671E+02
2028 9.446E+03 7.564E+06 5.082E+02 2.523E+03 3.782E+06 2.541E+02
2029 8.985E+03 7.195E+06 4.834E+02 2.400E+03 3.597E+06 2.417E+02
2030 8.547E+03 6.844E+06 4.598E+02 2.283E+03 3.422E+06 2.299E+02
2031 8.130E+03 6.510E+06 4.374E+02 2.172E+03 3.255E+06 2.187E+02
2032 7.733E+03 6.193E+06 4.161E+02 2.066E+03 3.096E+06 2.080E+02
2033 7.356E+03 5.891E+06 3.958E+02 1.965E+03 2.945E+06 1.979E+02
2034 6.997E+03 5.603E+06 3.765E+02 1.869E+03 2.802E+06 1.882E+02
2035 6.656E+03 5.330E+06 3.581E+02 1.778E+03 2.665E+06 1.791E+02
2036 6.332E+03 5.070E+06 3.407E+02 1.691E+03 2.535E+06 1.703E+02
2037 6.023E+03 4.823E+06 3.240E+02 1.609E+03 2.411E+06 1.620E+02
2038 5.729E+03 4.588E+06 3.082E+02 1.530E+03 2.294E+06 1.541E+02
2039 5.450E+03 4.364E+06 2.932E+02 1.456E+03 2.182E+06 1.466E+02
2040 5.184E+03 4.151E+06 2.789E+02 1.385E+03 2.075E+06 1.395E+02
2041 4.931E+03 3.949E+06 2.653E+02 1.317E+03 1.974E+06 1.327E+02
2042 4.691E+03 3.756E+06 2.524E+02 1.253E+03 1.878E+06 1.262E+02
2043 4.462E+03 3.573E+06 2.401E+02 1.192E+03 1.786E+06 1.200E+02
2044 4.244E+03 3.399E+06 2.283E+02 1.134E+03 1.699E+06 1.142E+02
2045 4.037E+03 3.233E+06 2.172E+02 1.078E+03 1.616E+06 1.086E+02
2046 3.840E+03 3.075E+06 2.066E+02 1.026E+03 1.538E+06 1.033E+02
2047 3.653E+03 2.925E+06 1.965E+02 9.758E+02 1.463E+06 9.827E+01
2048 3.475E+03 2.782E+06 1.870E+02 9.282E+02 1.391E+06 9.348E+01
2049 3.305E+03 2.647E+06 1.778E+02 8.829E+02 1.323E+06 8.892E+01
2050 3.144E+03 2.518E+06 1.692E+02 8.398E+02 1.259E+06 8.458E+01
2051 2.991E+03 2.395E+06 1.609E+02 7.989E+02 1.197E+06 8.046E+01
2052 2.845E+03 2.278E+06 1.531E+02 7.599E+02 1.139E+06 7.653E+01
2053 2.706E+03 2.167E+06 1.456E+02 7.229E+02 1.084E+06 7.280E+01
2054 2.574E+03 2.061E+06 1.385E+02 6.876E+02 1.031E+06 6.925E+01
2055 2.449E+03 1.961E+06 1.317E+02 6.541E+02 9.804E+05 6.587E+01
2056 2.329E+03 1.865E+06 1.253E+02 6.222E+02 9.326E+05 6.266E+01
2057 2.216E+03 1.774E+06 1.192E+02 5.918E+02 8.871E+05 5.960E+01
2058 2.108E+03 1.688E+06 1.134E+02 5.630E+02 8.438E+05 5.670E+01
2059 2.005E+03 1.605E+06 1.079E+02 5.355E+02 8.027E+05 5.393E+01
2060 1.907E+03 1.527E+06 1.026E+02 5.094E+02 7.635E+05 5.130E+01
2061 1.814E+03 1.453E+06 9.760E+01 4.845E+02 7.263E+05 4.880E+01
2062 1.726E+03 1.382E+06 9.284E+01 4.609E+02 6.909E+05 4.642E+01
2063 1.641E+03 1.314E+06 8.831E+01 4.384E+02 6.572E+05 4.416E+01
2064 1.561E+03 1.250E+06 8.400E+01 4.171E+02 6.251E+05 4.200E+01
2065 1.485E+03 1.189E+06 7.991E+01 3.967E+02 5.946E+05 3.995E+01

Year
MethaneTotal landfill gas
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2066 1.413E+03 1.131E+06 7.601E+01 3.774E+02 5.656E+05 3.801E+01
2067 1.344E+03 1.076E+06 7.230E+01 3.590E+02 5.381E+05 3.615E+01
2068 1.278E+03 1.024E+06 6.878E+01 3.415E+02 5.118E+05 3.439E+01
2069 1.216E+03 9.737E+05 6.542E+01 3.248E+02 4.868E+05 3.271E+01
2070 1.157E+03 9.262E+05 6.223E+01 3.090E+02 4.631E+05 3.112E+01
2071 1.100E+03 8.810E+05 5.920E+01 2.939E+02 4.405E+05 2.960E+01
2072 1.047E+03 8.381E+05 5.631E+01 2.796E+02 4.190E+05 2.815E+01
2073 9.956E+02 7.972E+05 5.356E+01 2.659E+02 3.986E+05 2.678E+01
2074 9.470E+02 7.583E+05 5.095E+01 2.530E+02 3.792E+05 2.548E+01
2075 9.008E+02 7.213E+05 4.847E+01 2.406E+02 3.607E+05 2.423E+01
2076 8.569E+02 6.862E+05 4.610E+01 2.289E+02 3.431E+05 2.305E+01
2077 8.151E+02 6.527E+05 4.385E+01 2.177E+02 3.263E+05 2.193E+01
2078 7.753E+02 6.209E+05 4.172E+01 2.071E+02 3.104E+05 2.086E+01
2079 7.375E+02 5.906E+05 3.968E+01 1.970E+02 2.953E+05 1.984E+01
2080 7.016E+02 5.618E+05 3.775E+01 1.874E+02 2.809E+05 1.887E+01
2081 6.673E+02 5.344E+05 3.590E+01 1.783E+02 2.672E+05 1.795E+01
2082 6.348E+02 5.083E+05 3.415E+01 1.696E+02 2.542E+05 1.708E+01
2083 6.038E+02 4.835E+05 3.249E+01 1.613E+02 2.418E+05 1.624E+01
2084 5.744E+02 4.599E+05 3.090E+01 1.534E+02 2.300E+05 1.545E+01
2085 5.464E+02 4.375E+05 2.940E+01 1.459E+02 2.188E+05 1.470E+01
2086 5.197E+02 4.162E+05 2.796E+01 1.388E+02 2.081E+05 1.398E+01
2087 4.944E+02 3.959E+05 2.660E+01 1.321E+02 1.979E+05 1.330E+01
2088 4.703E+02 3.766E+05 2.530E+01 1.256E+02 1.883E+05 1.265E+01
2089 4.473E+02 3.582E+05 2.407E+01 1.195E+02 1.791E+05 1.203E+01
2090 4.255E+02 3.407E+05 2.289E+01 1.137E+02 1.704E+05 1.145E+01
2091 4.048E+02 3.241E+05 2.178E+01 1.081E+02 1.621E+05 1.089E+01
2092 3.850E+02 3.083E+05 2.072E+01 1.028E+02 1.542E+05 1.036E+01
2093 3.662E+02 2.933E+05 1.970E+01 9.783E+01 1.466E+05 9.852E+00
2094 3.484E+02 2.790E+05 1.874E+01 9.306E+01 1.395E+05 9.372E+00
2095 3.314E+02 2.654E+05 1.783E+01 8.852E+01 1.327E+05 8.915E+00
2096 3.152E+02 2.524E+05 1.696E+01 8.420E+01 1.262E+05 8.480E+00
2097 2.999E+02 2.401E+05 1.613E+01 8.009E+01 1.201E+05 8.066E+00
2098 2.852E+02 2.284E+05 1.535E+01 7.619E+01 1.142E+05 7.673E+00
2099 2.713E+02 2.173E+05 1.460E+01 7.247E+01 1.086E+05 7.299E+00
2100 2.581E+02 2.067E+05 1.389E+01 6.894E+01 1.033E+05 6.943E+00
2101 2.455E+02 1.966E+05 1.321E+01 6.558E+01 9.829E+04 6.604E+00
2102 2.335E+02 1.870E+05 1.256E+01 6.238E+01 9.350E+04 6.282E+00
2103 2.221E+02 1.779E+05 1.195E+01 5.934E+01 8.894E+04 5.976E+00
2104 2.113E+02 1.692E+05 1.137E+01 5.644E+01 8.460E+04 5.684E+00
2105 2.010E+02 1.610E+05 1.081E+01 5.369E+01 8.048E+04 5.407E+00

Year
Total landfill gas Methane

REPORT - 10



landgem-v302.xlsm 12/8/2016

Results (Continued)

Year
(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)

1965 0 0 0 0 0 0
1966 2.757E+03 1.506E+06 1.012E+02 4.319E+01 1.205E+04 8.097E-01
1967 5.380E+03 2.939E+06 1.975E+02 8.428E+01 2.351E+04 1.580E+00
1968 7.875E+03 4.302E+06 2.891E+02 1.234E+02 3.442E+04 2.312E+00
1969 1.025E+04 5.599E+06 3.762E+02 1.605E+02 4.479E+04 3.009E+00
1970 1.251E+04 6.832E+06 4.590E+02 1.959E+02 5.465E+04 3.672E+00
1971 1.465E+04 8.005E+06 5.378E+02 2.295E+02 6.404E+04 4.303E+00
1972 1.670E+04 9.121E+06 6.128E+02 2.615E+02 7.297E+04 4.903E+00
1973 1.864E+04 1.018E+07 6.841E+02 2.920E+02 8.146E+04 5.473E+00
1974 2.049E+04 1.119E+07 7.520E+02 3.209E+02 8.954E+04 6.016E+00
1975 2.224E+04 1.215E+07 8.165E+02 3.485E+02 9.722E+04 6.532E+00
1976 2.392E+04 1.307E+07 8.779E+02 3.747E+02 1.045E+05 7.023E+00
1977 2.551E+04 1.394E+07 9.363E+02 3.996E+02 1.115E+05 7.490E+00
1978 2.702E+04 1.476E+07 9.918E+02 4.233E+02 1.181E+05 7.935E+00
1979 2.846E+04 1.555E+07 1.045E+03 4.459E+02 1.244E+05 8.357E+00
1980 2.983E+04 1.630E+07 1.095E+03 4.673E+02 1.304E+05 8.759E+00
1981 3.113E+04 1.701E+07 1.143E+03 4.877E+02 1.361E+05 9.142E+00
1982 3.237E+04 1.768E+07 1.188E+03 5.071E+02 1.415E+05 9.506E+00
1983 3.355E+04 1.833E+07 1.231E+03 5.256E+02 1.466E+05 9.852E+00
1984 3.467E+04 1.894E+07 1.273E+03 5.431E+02 1.515E+05 1.018E+01
1985 3.574E+04 1.952E+07 1.312E+03 5.598E+02 1.562E+05 1.049E+01
1986 3.675E+04 2.008E+07 1.349E+03 5.757E+02 1.606E+05 1.079E+01
1987 3.772E+04 2.060E+07 1.384E+03 5.908E+02 1.648E+05 1.108E+01
1988 3.863E+04 2.111E+07 1.418E+03 6.052E+02 1.688E+05 1.134E+01
1989 3.951E+04 2.158E+07 1.450E+03 6.189E+02 1.727E+05 1.160E+01
1990 4.034E+04 2.204E+07 1.481E+03 6.319E+02 1.763E+05 1.184E+01
1991 4.113E+04 2.247E+07 1.510E+03 6.443E+02 1.797E+05 1.208E+01
1992 4.188E+04 2.288E+07 1.537E+03 6.561E+02 1.830E+05 1.230E+01
1993 3.984E+04 2.176E+07 1.462E+03 6.241E+02 1.741E+05 1.170E+01
1994 3.789E+04 2.070E+07 1.391E+03 5.936E+02 1.656E+05 1.113E+01
1995 3.605E+04 1.969E+07 1.323E+03 5.647E+02 1.575E+05 1.058E+01
1996 3.429E+04 1.873E+07 1.259E+03 5.371E+02 1.499E+05 1.007E+01
1997 3.262E+04 1.782E+07 1.197E+03 5.109E+02 1.425E+05 9.577E+00
1998 3.102E+04 1.695E+07 1.139E+03 4.860E+02 1.356E+05 9.110E+00
1999 2.951E+04 1.612E+07 1.083E+03 4.623E+02 1.290E+05 8.666E+00
2000 2.807E+04 1.534E+07 1.030E+03 4.398E+02 1.227E+05 8.243E+00
2001 2.670E+04 1.459E+07 9.802E+02 4.183E+02 1.167E+05 7.841E+00
2002 2.540E+04 1.388E+07 9.324E+02 3.979E+02 1.110E+05 7.459E+00
2003 2.416E+04 1.320E+07 8.869E+02 3.785E+02 1.056E+05 7.095E+00
2004 2.298E+04 1.256E+07 8.436E+02 3.601E+02 1.004E+05 6.749E+00
2005 2.186E+04 1.194E+07 8.025E+02 3.425E+02 9.555E+04 6.420E+00
2006 2.080E+04 1.136E+07 7.634E+02 3.258E+02 9.089E+04 6.107E+00
2007 1.978E+04 1.081E+07 7.261E+02 3.099E+02 8.646E+04 5.809E+00
2008 1.882E+04 1.028E+07 6.907E+02 2.948E+02 8.224E+04 5.526E+00
2009 1.790E+04 9.779E+06 6.570E+02 2.804E+02 7.823E+04 5.256E+00
2010 1.703E+04 9.302E+06 6.250E+02 2.667E+02 7.441E+04 5.000E+00
2011 1.620E+04 8.848E+06 5.945E+02 2.537E+02 7.078E+04 4.756E+00
2012 1.541E+04 8.417E+06 5.655E+02 2.414E+02 6.733E+04 4.524E+00
2013 1.466E+04 8.006E+06 5.379E+02 2.296E+02 6.405E+04 4.303E+00
2014 1.394E+04 7.616E+06 5.117E+02 2.184E+02 6.092E+04 4.094E+00

Carbon dioxide NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2015 1.326E+04 7.244E+06 4.867E+02 2.077E+02 5.795E+04 3.894E+00
2016 1.261E+04 6.891E+06 4.630E+02 1.976E+02 5.513E+04 3.704E+00
2017 1.200E+04 6.555E+06 4.404E+02 1.880E+02 5.244E+04 3.523E+00
2018 1.141E+04 6.235E+06 4.189E+02 1.788E+02 4.988E+04 3.351E+00
2019 1.086E+04 5.931E+06 3.985E+02 1.701E+02 4.745E+04 3.188E+00
2020 1.033E+04 5.642E+06 3.791E+02 1.618E+02 4.513E+04 3.033E+00
2021 9.824E+03 5.367E+06 3.606E+02 1.539E+02 4.293E+04 2.885E+00
2022 9.344E+03 5.105E+06 3.430E+02 1.464E+02 4.084E+04 2.744E+00
2023 8.889E+03 4.856E+06 3.263E+02 1.392E+02 3.885E+04 2.610E+00
2024 8.455E+03 4.619E+06 3.104E+02 1.325E+02 3.695E+04 2.483E+00
2025 8.043E+03 4.394E+06 2.952E+02 1.260E+02 3.515E+04 2.362E+00
2026 7.651E+03 4.180E+06 2.808E+02 1.199E+02 3.344E+04 2.247E+00
2027 7.277E+03 3.976E+06 2.671E+02 1.140E+02 3.181E+04 2.137E+00
2028 6.923E+03 3.782E+06 2.541E+02 1.084E+02 3.025E+04 2.033E+00
2029 6.585E+03 3.597E+06 2.417E+02 1.032E+02 2.878E+04 1.934E+00
2030 6.264E+03 3.422E+06 2.299E+02 9.813E+01 2.738E+04 1.839E+00
2031 5.958E+03 3.255E+06 2.187E+02 9.334E+01 2.604E+04 1.750E+00
2032 5.668E+03 3.096E+06 2.080E+02 8.879E+01 2.477E+04 1.664E+00
2033 5.391E+03 2.945E+06 1.979E+02 8.446E+01 2.356E+04 1.583E+00
2034 5.128E+03 2.802E+06 1.882E+02 8.034E+01 2.241E+04 1.506E+00
2035 4.878E+03 2.665E+06 1.791E+02 7.642E+01 2.132E+04 1.432E+00
2036 4.640E+03 2.535E+06 1.703E+02 7.269E+01 2.028E+04 1.363E+00
2037 4.414E+03 2.411E+06 1.620E+02 6.915E+01 1.929E+04 1.296E+00
2038 4.199E+03 2.294E+06 1.541E+02 6.578E+01 1.835E+04 1.233E+00
2039 3.994E+03 2.182E+06 1.466E+02 6.257E+01 1.746E+04 1.173E+00
2040 3.799E+03 2.075E+06 1.395E+02 5.952E+01 1.660E+04 1.116E+00
2041 3.614E+03 1.974E+06 1.327E+02 5.661E+01 1.579E+04 1.061E+00
2042 3.438E+03 1.878E+06 1.262E+02 5.385E+01 1.502E+04 1.009E+00
2043 3.270E+03 1.786E+06 1.200E+02 5.123E+01 1.429E+04 9.602E-01
2044 3.111E+03 1.699E+06 1.142E+02 4.873E+01 1.359E+04 9.134E-01
2045 2.959E+03 1.616E+06 1.086E+02 4.635E+01 1.293E+04 8.688E-01
2046 2.815E+03 1.538E+06 1.033E+02 4.409E+01 1.230E+04 8.265E-01
2047 2.677E+03 1.463E+06 9.827E+01 4.194E+01 1.170E+04 7.862E-01
2048 2.547E+03 1.391E+06 9.348E+01 3.989E+01 1.113E+04 7.478E-01
2049 2.422E+03 1.323E+06 8.892E+01 3.795E+01 1.059E+04 7.113E-01
2050 2.304E+03 1.259E+06 8.458E+01 3.610E+01 1.007E+04 6.767E-01
2051 2.192E+03 1.197E+06 8.046E+01 3.434E+01 9.580E+03 6.437E-01
2052 2.085E+03 1.139E+06 7.653E+01 3.266E+01 9.112E+03 6.123E-01
2053 1.983E+03 1.084E+06 7.280E+01 3.107E+01 8.668E+03 5.824E-01
2054 1.887E+03 1.031E+06 6.925E+01 2.955E+01 8.245E+03 5.540E-01
2055 1.795E+03 9.804E+05 6.587E+01 2.811E+01 7.843E+03 5.270E-01
2056 1.707E+03 9.326E+05 6.266E+01 2.674E+01 7.461E+03 5.013E-01
2057 1.624E+03 8.871E+05 5.960E+01 2.544E+01 7.097E+03 4.768E-01
2058 1.545E+03 8.438E+05 5.670E+01 2.420E+01 6.751E+03 4.536E-01
2059 1.469E+03 8.027E+05 5.393E+01 2.302E+01 6.421E+03 4.315E-01
2060 1.398E+03 7.635E+05 5.130E+01 2.189E+01 6.108E+03 4.104E-01
2061 1.329E+03 7.263E+05 4.880E+01 2.083E+01 5.810E+03 3.904E-01
2062 1.265E+03 6.909E+05 4.642E+01 1.981E+01 5.527E+03 3.714E-01
2063 1.203E+03 6.572E+05 4.416E+01 1.885E+01 5.257E+03 3.532E-01
2064 1.144E+03 6.251E+05 4.200E+01 1.793E+01 5.001E+03 3.360E-01
2065 1.088E+03 5.946E+05 3.995E+01 1.705E+01 4.757E+03 3.196E-01

Carbon dioxide
Year

NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2066 1.035E+03 5.656E+05 3.801E+01 1.622E+01 4.525E+03 3.040E-01
2067 9.849E+02 5.381E+05 3.615E+01 1.543E+01 4.304E+03 2.892E-01
2068 9.369E+02 5.118E+05 3.439E+01 1.468E+01 4.094E+03 2.751E-01
2069 8.912E+02 4.868E+05 3.271E+01 1.396E+01 3.895E+03 2.617E-01
2070 8.477E+02 4.631E+05 3.112E+01 1.328E+01 3.705E+03 2.489E-01
2071 8.064E+02 4.405E+05 2.960E+01 1.263E+01 3.524E+03 2.368E-01
2072 7.670E+02 4.190E+05 2.815E+01 1.202E+01 3.352E+03 2.252E-01
2073 7.296E+02 3.986E+05 2.678E+01 1.143E+01 3.189E+03 2.143E-01
2074 6.940E+02 3.792E+05 2.548E+01 1.087E+01 3.033E+03 2.038E-01
2075 6.602E+02 3.607E+05 2.423E+01 1.034E+01 2.885E+03 1.939E-01
2076 6.280E+02 3.431E+05 2.305E+01 9.838E+00 2.745E+03 1.844E-01
2077 5.974E+02 3.263E+05 2.193E+01 9.358E+00 2.611E+03 1.754E-01
2078 5.682E+02 3.104E+05 2.086E+01 8.902E+00 2.483E+03 1.669E-01
2079 5.405E+02 2.953E+05 1.984E+01 8.468E+00 2.362E+03 1.587E-01
2080 5.142E+02 2.809E+05 1.887E+01 8.055E+00 2.247E+03 1.510E-01
2081 4.891E+02 2.672E+05 1.795E+01 7.662E+00 2.138E+03 1.436E-01
2082 4.652E+02 2.542E+05 1.708E+01 7.288E+00 2.033E+03 1.366E-01
2083 4.425E+02 2.418E+05 1.624E+01 6.933E+00 1.934E+03 1.300E-01
2084 4.210E+02 2.300E+05 1.545E+01 6.595E+00 1.840E+03 1.236E-01
2085 4.004E+02 2.188E+05 1.470E+01 6.273E+00 1.750E+03 1.176E-01
2086 3.809E+02 2.081E+05 1.398E+01 5.967E+00 1.665E+03 1.119E-01
2087 3.623E+02 1.979E+05 1.330E+01 5.676E+00 1.584E+03 1.064E-01
2088 3.447E+02 1.883E+05 1.265E+01 5.399E+00 1.506E+03 1.012E-01
2089 3.278E+02 1.791E+05 1.203E+01 5.136E+00 1.433E+03 9.627E-02
2090 3.119E+02 1.704E+05 1.145E+01 4.885E+00 1.363E+03 9.158E-02
2091 2.966E+02 1.621E+05 1.089E+01 4.647E+00 1.296E+03 8.711E-02
2092 2.822E+02 1.542E+05 1.036E+01 4.420E+00 1.233E+03 8.286E-02
2093 2.684E+02 1.466E+05 9.852E+00 4.205E+00 1.173E+03 7.882E-02
2094 2.553E+02 1.395E+05 9.372E+00 4.000E+00 1.116E+03 7.498E-02
2095 2.429E+02 1.327E+05 8.915E+00 3.805E+00 1.061E+03 7.132E-02
2096 2.310E+02 1.262E+05 8.480E+00 3.619E+00 1.010E+03 6.784E-02
2097 2.198E+02 1.201E+05 8.066E+00 3.443E+00 9.604E+02 6.453E-02
2098 2.090E+02 1.142E+05 7.673E+00 3.275E+00 9.136E+02 6.138E-02
2099 1.988E+02 1.086E+05 7.299E+00 3.115E+00 8.690E+02 5.839E-02
2100 1.892E+02 1.033E+05 6.943E+00 2.963E+00 8.267E+02 5.554E-02
2101 1.799E+02 9.829E+04 6.604E+00 2.819E+00 7.863E+02 5.283E-02
2102 1.712E+02 9.350E+04 6.282E+00 2.681E+00 7.480E+02 5.026E-02
2103 1.628E+02 8.894E+04 5.976E+00 2.550E+00 7.115E+02 4.781E-02
2104 1.549E+02 8.460E+04 5.684E+00 2.426E+00 6.768E+02 4.547E-02
2105 1.473E+02 8.048E+04 5.407E+00 2.308E+00 6.438E+02 4.326E-02

Year
Carbon dioxide NMOC
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Table G-1 - Alternative 1 Detailed Cost Estimate
Project No. 130088, Cedar Hills Regional Landfill
King County, Washington
Alternative 1 - MNA of Groundwater
Engineer's Estimate of Alternative Probable Cost
Revision Date: September 19, 2016

Purchased Equipment Costs Quantity Units Unit Cost Extension Description

Direct Installation Costs Quantity Units Unit Cost Extension Description
DOE NOI/Decom Log 25 Each $54 $1,350
Overdrill and Decomission EWs 25 Each $2,500 $62,500 Average depth of 40
Install Replacement Monitoring Wells 6 Each $6,000 $36,000 Depths ranging from 30 - 40 ft bgs
Install LFG Monitoring Probes 6 Each $6,000 $36,000 Depths ranging from 10 - 60 ft bgs
EW System Decommisioning 1 LS $25,000 $25,000

Total Direct Installation Cost ( DI ): $160,850.00

Indirect Costs Quantity Units Unit Cost Extension Description
Cleanup Action Plan 1 LS $20,000 $20,000
Engineering Design Report 0 LS $25,000 $0
Compliance Monitoring Plan 1 LS $12,000 $12,000
Institutional Controls - Legal Fees 1 LS $15,000 $15,000
Institutional Controls - Technical and Administrative Support 1 LS $7,500 $7,500

Total Indirect Cost ( IC ): $54,500.00
Total Capital Investment (Subtotal): $215,000

Contingency (20% Subtotal): $43,000

TOTAL CAPITAL INVESTMENT (TCI) [DC + IC+ Contingency]: $258,000

Annual Monitoring (years 1-5) Quantity Units Unit Cost Extension Description

Groundwater Monitoring Labor 200 Hours $95 $19,000 Quarterly Frequency
Gas Monitoring Event 1 LS $7,500 $7,500
Field Supplies 4 Event $1,000 $4,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $20,000
Laboratory Analytical 4 Event $19,500 $78,000

Subtotal: $129,000
Project Management (15%): $19,350

Annual Monitoring (years 1-5) $148,350

Annual Monitoring (Semi-Annual; years >5) Quantity Units Unit Cost Extension Description

Groundwater Monitoring Labor 100 Hours $95 $9,500 Semiannual Frequency
Field Supplies 2 Event $1,000 $2,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $20,000
Laboratory Analytical 2 Event $19,500 $39,000

Subtotal: $71,000
Project Management (15%): $10,650

Annual  Monitoring (Semi-Annual; years >5) $81,650

TOTAL ALTERNATIVE COST  (Actual Dollars, 30 years): $3,041,000

TOTAL ALTERNATIVE COST  (NPV, 30 years): $2,596,000

1. The costs presented are preliminary, Feasibility Study-level estimates based on existing information, and are estimated to be within +50/-30% of actual costs
2. Net Present Value (NPV) calculated using a real discount rate of 1.2% according to the Federal Office of Management and Budget (https://www.whitehouse.gov/omb/circulars_a094/a94_appx-c)

Notes:

Aspect Consulting
December 2016
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Table G-2 - Alternative 2 Detailed Cost Estimate
Project No. 130088, Cedar Hills Regional Landfill
King County, Washington

Alternative 2 - Optimized LFG Control and MNA of Groundwater
Engineer's Estimate of Alternative Probable Cost
Revision Date: September 19, 2016

Purchased Equipment Costs Quantity Units Unit Cost Extension Description
QED Precision Control Valve (3") 8 Each $600 $4,800

Equipment Subtotal ( EQ ): $4,800.00

Taxes (5% of EQ) 1 Lump $240 $240
Freight (2% of EQ) 1 Lump $96 $96

Total Purchased Equipment Cost ( PEC ): $5,136.00

Direct Installation Costs Quantity Units Unit Cost Extension Description

DOE NOI/Decom Log 25 Each $54 $1,350
Overdrill and Decomission EWs 25 Each $2,500 $62,500 Average depth of 40
Install Replacement Monitoring Wells 6 Each $6,000 $36,000 Depths ranging from 30 - 40 ft bgs
Install LFG Monitoring Probes 6 Each $6,000 $36,000 Depths ranging from 10 - 60 ft bgs
EW System Decommisioning 1 LS $25,000 $25,000
Install Precision Control Valves 8 Each $1,200 $9,600 Installed by KCSWD Operations.
Implement Optimzed LFG Operations on East Main Hil 1 LS $20,000 $20,000 Conducted by KCSWD Operations.

Total Direct Installation Cost ( DI ): $190,450.00
TOTAL DIRECT COST (DC) [PEC + DI]: $195,586

Indirect Costs Quantity Units Unit Cost Extension Description
Cleanup Action Plan 1 LS $20,000 $20,000
Engineering Design Report 1 LS $10,000 $10,000
Compliance Monitoring Plan 1 LS $12,000 $12,000
Institutional Controls - Legal Fees 1 LS $15,000 $15,000
Institutional Controls - Technical and Administrative Support 1 LS $7,500 $7,500

Total Indirect Cost ( IC ): $64,500.00
Total Capital Investment (Subtotal): $260,000

Contingency (20% Subtotal): $52,000

TOTAL CAPITAL INVESTMENT (TCI) [DC + IC+ Contingency]: $508,000

Annual Monitoring (years 1-5) Quantity Units Unit Cost Extension Description

LFG Optimization Operations 120 Hours $95 $11,400 Conducted by KCSWD Operations.
LFG Operations - Engineering Support 80 Hours $160 $12,800
Groundwater Monitoring Labor 200 Hours $95 $19,000
Gas Monitoring Event 1 LS $7,500 $7,500
Field Supplies 4 Event $1,000 $4,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $20,000
Laboratory Analytical 4 Event $19,500 $78,000

Subtotal: $153,000
Project Management (15%): $22,950

Annual Monitoring (years 1-5) $175,950

Annual Monitoring (Semi-Annual; years >5) Quantity Units Unit Cost Extension Description

LFG Optimization Operations 120 Hours $95 $11,400
LFG Operations - Engineering Support 80 Hours $160 $12,800
Groundwater Monitoring Labor 100 Hours $95 $9,500
Field Supplies 2 Event $1,000 $2,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $20,000
Laboratory Analytical 2 Event $19,500 $39,000

Subtotal: $95,000
Project Management (15%): $14,250

Annual  Monitoring (Semi-Annual; years >5) $109,250

TOTAL ALTERNATIVE COST  (Actual Dollars, 30 years): $4,119,000

TOTAL ALTERNATIVE COST  (NPV, 30 years): $3,526,000

1. The costs presented are preliminary, Feasibility Study-level estimates based on existing information, and are estimated to be within +50/-30% of actual costs
2. Net Present Value (NPV) calculated using a real discount rate of 1.2% according to the Federal Office of Management and Budget (https://www.whitehouse.gov/omb/circulars_a094/a94_appx-c

Notes:

Aspect Consulting
December 2016
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Table G-3 - Alternative 3 Detailed Cost Estimate
Project No. 130088, Cedar Hills Regional Landfill
King County, Washington

Alternative 3 - Perimeter Gas Collection, Optimized LFG Control, and MNA of Groundwater
Engineer's Estimate of Alternative Probable Cost
Revision Date: September 19, 2016

Purchased Equipment Costs Quantity Units Unit Cost Extension Description
Wellhead Completion for Retrofitted Extraction Wells 3 Each $1,000 $3,000 Includes pad, shed and other mechanical and instrumentation
QED Precision Control Valve (3") 8 Each $600 $4,800

Equipment Subtotal ( EQ ): $7,800

Taxes (5% of EQ) 1 Lump $390 $390
Freight (2% of EQ) 1 Lump $156 $156

Total Purchased Equipment Cost ( PEC ): $8,346

Direct Installation Costs Quantity Units Unit Cost Extension Description
DOE NOI/Decom Log 25 Each $54 $1,350
Overdrill and Decomission EWs 25 Each $2,500 $62,500 Average depth of 40
Install Replacement Monitoring Wells 6 Each $6,000 $36,000 Depths ranging from 30 - 40 ft bgs
Install LFG Monitoring Probes 6 Each $6,000 $36,000 Depths ranging from 10 - 60 ft bgs
EW System Decommisioning 1 LS $25,000 $25,000
Connect GPs for Perimeter Gas Collection 6 Each $2,000 $12,000 Conducted by KCSWD Operations.
Predesign & Selection of Extraction Wells for LFG Collection 3 Each $5,000 $15,000 Includes well rehab and influence testing.
Retrofit Extraction Wells for Gas Collection 3 Each $2,500 $7,500
Install Precision Control Valves 8 Each $1,500 $12,000 Installed by KCSWD Operations.
Implement Optimzed LFG Operations on East Main Hill 1 LS $20,000 $20,000 Conducted by KCSWD Operations.

Total Direct Installation Cost ( DI ): $227,350
TOTAL DIRECT COST (DC) [PEC + DI]: $235,696

Indirect Costs Quantity Units Unit Cost Extension Description
Cleanup Action Plan 1 LS $20,000 $20,000
Engineering Design Report 1 LS $20,000 $20,000
Compliance Monitoring Plan 1 LS $12,000 $12,000
Institutional Controls - Legal Fees 1 LS $15,000 $15,000
Institutional Controls - Technical and Administrative Support 1 LS $7,500 $7,500

Total Indirect Cost ( IC ): $74,500.00
Total Capital Investment (Subtotal): $310,000

Contingency (20% Subtotal): $62,000

TOTAL CAPITAL INVESTMENT (TCI) [DC + IC+ Contingency]: $608,000

Annual Monitoring (years 1-5) Quantity Units Unit Cost Extension Description

Perimeter Gas/Groundwater Collection O&M 1 LS $12,000 $12,000 Performed by Consultant.
LFG Optimization Operations 120 Hours $95 $11,400 Conducted by KCSWD Operations.
LFG Operations - Engineering Support 80 Hours $160 $12,800
Groundwater Monitoring Labor 200 Hours $95 $19,000
Gas Monitoring Event 1 LS $7,500 $7,500
Field Supplies 4 Event $1,000 $4,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $25,000
Laboratory Analytical 4 Event $19,500 $78,000

Subtotal: $170,000
Project Management (15%): $25,500

Annual Monitoring (years 1-5) $195,500

Annual Monitoring (Semi-Annual; years >5) Quantity Units Unit Cost Extension Description

Perimeter Gas Collection O&M 1 LS $12,000 $12,000 Performed by Consultant.
LFG Optimization Operations 120 Hours $95 $11,400 Conducted by KCSWD Operations.
LFG Operations - Engineering Support 80 Hours $160 $12,800
Groundwater Monitoring Labor 100 Hours $95 $9,500
Field Supplies 2 Event $1,000 $2,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $20,000
Laboratory Analytical 2 Event $19,500 $39,000

Subtotal: $107,000
Project Management (15%): $16,050

Annual  Monitoring (Semi-Annual; years >5) $123,050

TOTAL ALTERNATIVE COST  (Actual Dollars, 30 years): $4,662,000

TOTAL ALTERNATIVE COST  (NPV, 30 years): $3,994,000

1. The costs presented are preliminary, Feasibility Study-level estimates based on existing information, and are estimated to be within +50/-30% of actual costs.
2. Net Present Value (NPV) calculated using a real discount rate of 1.2% according to the Federal Office of Management and Budget (https://www.whitehouse.gov/omb/circulars_a094/a94_appx-c).

Notes:

Aspect Consulting
December 2016
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Table G-4 - Alternative 4 Detailed Cost Estimate
Project No. 130088, Cedar Hills Regional Landfill
King County, Washington

Alternative 4 - Perimeter Gas Collection, Expanded LFG Control, and MNA of Groundwater
Engineer's Estimate of Alternative Probable Cost
Revision Date: September 19, 2016

Purchased Equipment Costs Quantity Units Unit Cost Extension Description
Wellhead Completion for Retrofitted Extraction Wells 3 Each $1,000 $3,000 Includes pad, shed, and other mechanical and instrumentation.
QED Precision Control Valve (3") 8 Each $600 $4,800

Equipment Subtotal ( EQ ): $7,800

Taxes (5% of EQ) 1 Lump $390 $390
Freight (2% of EQ) 1 Lump $156 $156

Total Purchased Equipment Cost ( PEC ): $8,346

Direct Installation Costs Quantity Units Unit Cost Extension Description
DOE NOI/Decom Log 25 Each $54 $1,350
Overdrill and Decomission EWs 25 Each $2,500 $62,500 Average depth of 40
Install Replacement Monitoring Wells 6 Each $6,000 $36,000 Depths ranging from 30 - 40 ft bgs
Install LFG Monitoring Probes 6 Each $6,000 $36,000 Depths ranging from 10 - 60 ft bgs
EW System Decommisioning 1 LS $25,000 $25,000
Drill and Construct new LFG Collection Wells 4 Each $50,000 $200,000
Connect new LFG Wells 4 Each $2,000 $8,000 Conducted by KCSWD Operations.
Connect GPs for Perimeter Gas Collection 6 Each $2,000 $12,000 Conducted by KCSWD Operations.
Predesign & Selection of Extraction Wells for LFG Collection 3 Each $5,000 $15,000 Includes well rehab and influence testing.
Retrofit Extraction Wells for Gas Collection 3 Each $2,500 $7,500
Install Precision Control Valves 8 Each $1,500 $12,000 Installed by KCSWD Operations.
Implement Optimzed LFG Operations on East Main Hill 1 LS $20,000 $20,000 Conducted by KCSWD Operations.

Total Direct Installation Cost ( DI ): $435,350
TOTAL DIRECT COST (DC) [PEC + DI]: $443,696

Indirect Costs Quantity Units Unit Cost Extension Description
Cleanup Action Plan 1 LS $20,000 $20,000
Engineering Design Report 1 LS $2,000 $2,000
Compliance Monitoring Plan 1 LS $12,000 $12,000
Institutional Controls - Legal Fees 1 LS $15,000 $15,000
Institutional Controls - Technical and Administrative Support 1 LS $7,500 $7,500

Total Indirect Cost ( IC ): $56,500
Total Capital Investment (Subtotal): $500,000

Contingency (20% Subtotal): $100,000

TOTAL CAPITAL INVESTMENT (TCI) [DC + IC+ Contingency]: $1,044,000

Annual Monitoring (years 1-5) Quantity Units Unit Cost Extension Description

Perimeter Gas/Groundwater Collection O&M 1 LS $12,000 $12,000 Performed by Consultant.
LFG Optimization Operations 120 Hours $95 $11,400 Conducted by KCSWD Operations.
LFG Operations - Engineering Support 80 Hours $160 $12,800
Groundwater Monitoring Labor 200 Hours $95 $19,000
Gas Monitoring Event 1 LS $7,500 $7,500
Field Supplies 4 Event $1,000 $4,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $20,000
Laboratory Analytical 4 Event $19,500 $78,000

Subtotal: $165,000
Project Management (15%): $24,750

Annual Monitoring (years 1-5) $189,750

Annual Monitoring (Semi-Annual; years >5) Quantity Units Unit Cost Extension Description

Perimeter Gas Collection O&M 1 LS $12,000 $12,000 Performed by Consultant.
LFG Optimization Operations 120 Hours $95 $11,400 Conducted by KCSWD Operations.
LFG Operations - Engineering Support 80 Hours $160 $12,800
Groundwater Monitoring Labor 100 Hours $95 $9,500
Field Supplies 2 Event $1,000 $2,000
Data Management, Evaluation, and Reporting 1 Report $20,000 $20,000
Laboratory Analytical 2 Event $19,500 $39,000

Subtotal: $107,000
Project Management (15%): $16,050

Annual  Monitoring (Semi-Annual; years >5) $123,050

TOTAL ALTERNATIVE COST  (Actual Dollars, 30 years): $5,069,000

TOTAL ALTERNATIVE COST  (NPV, 30 years): $4,398,000

1. The costs presented are preliminary, Feasibility Study-level estimates based on existing information, and are estimated to be within +50/-30% of actual costs.
2. Net Present Value (NPV) calculated using a real discount rate of 1.2% according to the Federal Office of Management and Budget (https://www.whitehouse.gov/omb/circulars_a094/a94_appx-c).

Notes:

Aspect Consulting
December 2016
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