
Prepared by      
Aspect Consulting, LLC    
401 Second Ave S, #201  
Seattle, WA 98104      
(206) 328-7443

August 10, 2018

FINAL

King County Department of Natural Resources and Parks 

Solid Waste Division

Phase 1 – Vashon Island Closed Landfill 

CONTRACT NO. E00102E08 

Task No. 310.1.7.6 - D310.1.7.6.4
Landfill Gas Extraction Well Installation 

Technical Memorandum 





e a r t h + w a t e r Aspect Consulting, LLC   401 2nd Avenue S.   Suite 201   Seattle, WA 98104   206.328.7443   www.aspectconsulting.com  

VASHON ISLAND CLOSED LANDFILL - 
LANDFILL GAS EXTRACTION WELL 
INSTALLATION TECHNICAL 
MEMORANDUM 
Contract No. E00102E08 

Prepared for: King County Solid Waste Division 

Project No. 090057 Task 310.1.7.6  August 10, 2018 Final 

Aspect Consulting, LLC 

Amelia Oates, GIT 
Staff Geologist 
aoates@aspectconsulting.com 

Erick W. Miller, LHG 
Principal Hydrogeologist 
emiller@aspectconsulting.com 

Peter Bannister, PE 
Associate Engineer 
pbannister@aspectconsulting.com 

V:\090057 ClosedLandfill\Deliverables\Vashon\Task 310\310.1.7.6.3 LFG Ext Well and Probe 

Installation\D310.1.7.6.4_VLF_EWInstallTechMemo.docx 



ASPECT CONSULTING 

PROJECT NO. 090057 TASK 310.1.7.6  AUGUST 10, 2018 FINAL i 

i 

Contents 

1 Introduction ................................................................................................. 1 

2 Predrilling Activities .................................................................................... 1 

3 Landfill Gas Extraction Well Installation ................................................... 1 

3.1 Drilling Methods ....................................................................................... 1 

3.2 Landfill Gas Extraction Well Installation ................................................. 3 

4 Erosion Control and Site Restoration ........................................................ 4 

5 Investigative-Derived Waste ...................................................................... 4 

6 Decontamination Procedures ..................................................................... 4 

7 Findings and Path Forward ........................................................................ 5 

8 References .................................................................................................... 5 

Limitations .......................................................................................................... 6 

  



ASPECT CONSULTING 

ii FINAL PROJECT NO. 090057 TASK 310.1.7.6  AUGUST 10, 2018 

List of Tables 

1 Summary of Landfill Gas Temporary Probe Construction Details 

List of Figures 

1 Site Location Map 

2 Site Layout 

3 New Gas Extraction Wells 

List of Appendices 

A 

B 

C 

D 

E 

F 

G 

Field Logs 

Landfill Gas Extraction Well Construction and Boring Logs 

Boring Photo Logs 

WAC 173-160-420 Variance Request and Approval 

Extraction Well Completion Photos 

King County Survey Data 

Report Limitations and Guidelines for Use



ASPECT CONSULTING 

PROJECT NO. 090057 TASK 310.1.7.6  AUGUST 10, 2018 FINAL 1 

1 

1 Introduction 

This Technical Memorandum (Tech Memo) summarizes the installation of two landfill 

gas (LFG) extraction wells at the Vashon Island Closed Landfill (VLF; the Site; see 

Figure 1). The installation described in this Tech Memo further expands the existing LFG 

collection system in order to capture LFG south of the main closure area (Figure 2). The 

work was designed based on the findings of Task 310.1.7.7, Evaluation of Refuse Areas 

External to Main Closure Area, and completed according to the amended Task 

D310.1.7.6.1, “Final Landfill Gas Extraction Well Installation Work Plan Addendum” 

(Work Plan Addendum; Aspect, 2018a), which is an addendum to the original “Vashon 

Landfill – Landfill Gas Extraction Well and Temporary Gas Probe Installation Work 

Plan” (Aspect, 2016b). This work was completed under Task 3.1.7.6, LFG Extraction 

Well and Temporary Probe Installation (South Slope), of Amendment 10 under King 

County Contract No. E00102E08 with Aspect Consulting, LLC (Aspect). Activities 

under this task consisted of the following: 

 Predrilling activities, including initial Site visit, siting borings, and utility 

locates of drilling locations. 

 Drilling and installation of LFG extraction wells (GW-10 and GW-11), 

screened within the refuse along the south slope.  

 Site restoration, disturbed grassy areas were restored to predrilling conditions. 

 Managing investigative-derived waste. 

2 Predrilling Activities 

Prior to the commencement of field work, drilling locations were field-staked with 

project engineer from King County Solid Waste Division (KCSWD; County), Aspect, 

and the drilling contractor, Holt Services (Holt). Public and private utility locates were 

conducted prior to drilling. 

3 Landfill Gas Extraction Well Installation 

Methods for drilling and installing LFG extraction wells GW-10 and GW-11 are 

described below. 

3.1 Drilling Methods 

The two LFG extraction wells were installed using a dual-casing rotosonic drilling 

system that allows the collection of continuous-core soil samples. During drilling, 
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samples for soil classification and field screening were collected continuously in up to 

10-foot lengths using a 6-inch-diameter inner core barrel and an 8-inch-diameter outer 

casing. No water was encountered in the boreholes during drilling. Holt provided the 

water necessary for drilling activities from an off-site source.1  

Soil samples and cuttings were field-screened for the presence of volatile organic 

compound (VOC) vapors using a MiniRae 3000 photoionization detector (PID). The PID 

is designed to detect and measure VOC vapors in air, but it does not detect methane. The 

VOC concentrations were used to monitor worker health and safety during drilling, and 

to monitor VOCs present in the soil or refuse encountered during drilling. A LandTec 

GEM 2000 LFG meter was used to monitor methane, carbon dioxide, and oxygen 

concentrations. A hydrogen sulfide (H2S) meter was used to monitor H2S concentrations 

during drilling. LFG and H2S measurements were taken from the top of the drill casing 

after each sample run, and periodic ambient air measurements were recorded as part of 

Health and Safety monitoring. PID and methane levels in the breathing zone were below 

concentrations that would trigger mitigation or work stoppage, as specified in the 

“Vashon Landfill – Project-specific Health and Safety Plan” (Aspect, 2018b). The gas 

monitoring logs are available in Appendix A. Field logs were reviewed by the Aspect 

lead hydrogeologist and used to create the final boring and gas probe construction logs 

included in Appendix B. A summary of landfill gas temporary probe construction details 

is shown in Table 1.  

Soil samples were collected from the inner core barrel during sonic drilling, which 

provides a near-continuous section of cored soil. The sonic core was carefully extruded 

from the inner core barrel into a plastic wrap at ground surface to preserve sample 

moisture content and laid out onto the sample collection and logging area. The plastic 

wrap was cut open, and the resulting core segment logged by the Aspect field geologist 

on-Site, including PID field screening. Sample descriptions were made in general 

accordance with ASTM International (ASTM) Method D2488, Standard Practice for 

Description and Identification of Soils (Visual/Manual Procedure). All information 

pertaining to the borings was recorded on field boring logs, including PID field screening 

results. The core was subsampled at 5-foot intervals and at lithologic changes, and then 

placed in chip trays for archiving. Core samples and chip trays were photographed. These 

photo logs are available in Appendix C. Soil cuttings were stored in dedicated roll-off 

containers and managed as described in Section 5.0 – Investigative-Derived Waste.  

To ensure targeted depths of new locations were achieved during drilling, an Aspect field 

geologist was on-Site collecting soil samples, logging cores, measuring water levels, and 

interpreting stratigraphy. These interpretations were based on the conceptual site model 

(CSM), including geologic and groundwater conditions encountered during previous 

investigations conducted at the South Slope area. Aspect’s lead engineer and field 

                                                 
1 The source of water was previously sampled on January 12, 2016, during drilling activities at the 

Hobart Landfill, submitted to the King County Environmental Laboratory for analysis of groundwater 

quality parameters, and results were documented in Appendix C of the “Hobart Landfill – Piezometer 

and Transducer Installation Technical Memo” (Aspect, 2016a). The laboratory results indicated no 

VOCs were detected, and the water source was considered appropriate for drilling purposes. 
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geologist were in close communication to ensure that accurate stratigraphic 

interpretations were made. 

3.2 Landfill Gas Extraction Well Installation 

Two LFG extraction wells were installed in accordance with the Work Plan Addendum 

(Aspect, 2018a). GW-10 was installed between existing temporary gas probes VTP-4S 

and VTP-5S, and GW-11 was installed between VTP-5D and VTP-7 (Figure 3). Both 

wells were screened within the refuse. KCSWD will connect the wellheads at GW-10 and 

GW-11 into the existing LFG collection system at the EF-1 header to support influence 

testing and LFG collection using an aboveground lateral. 

Boreholes were drilled into native material to define the full refuse thickness. The 

overdrilled section below the base of the well completions were backfilled and sealed 

with hydrated bentonite chips. In GW-10, the bottom seal extends from the borehole total 

depth of 35 feet (ft) below ground surface (bgs) up to 29.5 ft bgs. In GW-11, the bottom 

seal extends from the borehole total depth of 25 ft bgs to 18 ft bgs. 

The LFG extraction wells were completed with a 4-inch-diameter HDPE well casing with 

a perforated HDPE screen. The screen consists of four 0.5-inch-diameter drilled 

perforations surrounding the circumference of the casing for every 6 inches of screen 

length, and a 0.75-inch to 1-inch gravel filter pack. The perforated HDPE screen was 

welded to an endcap horizontally prior to installation downhole. Once the casing and 

endcap were fused, the casing was installed at the appropriate depth, and additional 

HDPE well casing was welded vertically, as needed. The aboveground completion, 

including the 2-inch-diameter HDPE tee-joint and flange gasket, was welded to the top of 

the casing to provide adequate stick-up above ground surface.  

The screened interval for GW-10 was installed from 15.5 to 28.5 ft bgs and spans 

approximately 68 percent of the observed refuse thickness with a minimum of 2 ft 

separation between the top and bottom of refuse to reduce ambient air intrusion to LFG 

collection. The screened interval for GW-11 was installed from  

10.5 to 17 ft bgs and spans approximately 54 percent of the observed refuse thickness 

with a minimum of 2 ft separation between the top and bottom of refuse to reduce 

ambient air intrusion to LFG collection. The annular space surrounding the screen was 

backfilled with a gravel pack. The gravel pack extends from 1 ft below the screen to 1 ft 

above the screen in both wells.  

The upper annular space above the gravel pack was sealed with hydrated bentonite chips. 

In GW-10, the bentonite seal extends from a depth of 14.5 ft to within approximately 2 ft 

bgs. In GW-11, the bentonite seal extends from a depth of 9.5 ft to within approximately 

2 ft bgs. As the bentonite chips were placed, they were continuously sounded to ensure 

bridging was not occurring. Water used for hydrating the bentonite chips was provided by 

Holt. The upper 2 ft of each well was backfilled with a concrete surface seal to provide 

additional support for the HDPE casing. 

At each extraction well, a LFG extraction wellhead assembly was constructed 

aboveground that included a sealed top flange and a 4-by-4-by-2-inch tee for connection 

to the LFG collection system. The wellhead was temporarily capped to prevent 
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unintended discharge of LFG to the atmosphere or inflow of atmospheric air into the 

refuse.  

After extraction well installation, the drilling site was restored to its original condition to 

the extent feasible. The driller decontaminated drilling equipment at a designated 

decontamination pad between extraction well borings. As described in the variance 

approved from the Washington State Department of Ecology (Appendix D), bollards 

were not installed because the extraction wells were located in an area that is inaccessible 

to vehicular traffic and mowing equipment.  

Methane was monitored during installation of GW-10 and GW-11 as presented in 

Appendix A. The boring and extraction well installation log is available in Appendix B 

and includes final survey data. Photos of the completed GW-10 and GW-11 are included 

in Appendix E. The final survey data provided by the County is included in Appendix F. 

4 Erosion Control and Site Restoration 

During drilling, Holt utilized lumber for cribbing to protect a nearby drainage ditch from 

damage. Holt restored the site to its original condition at the conclusion of drilling. 

5 Investigative-Derived Waste 

All drill cuttings from the drilling and installation of the extraction wells were contained 

in a roll-off container designed for hauling to an approved facility following designation 

sampling. The roll-off container will be disposed of at the Cedar Hills Regional Landfill 

according to County waste clearance requirements.  

All water generated during the drilling and decommissioning activities was temporarily 

contained in Washington State Department of Transportation-approved  

55-gallon drums. The water generated during drilling was removed by a County vactor 

truck for disposal. 

6 Decontamination Procedures 

Equipment used for drilling or making measurements in boreholes was decontaminated 

prior to use on-Site and decontaminated between extraction well locations. Drilling 

equipment was decontaminated by Holt using a mobile hot-water, high-pressure washer, 

buckets, and brushes.  

Any sampling equipment used in the boreholes, such as water level indicators, was 

decontaminated after use at each borehole location. The decontamination procedure 

consisted of spraying Alconox or other nonphosphate detergent on the equipment, 
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scrubbing the equipment with a brush, rinsing it thoroughly with potable water, and then 

rinsing it thoroughly with distilled water. 

7 Findings and Path Forward 

Soil conditions on the South Slope consisted of 7.5 to 12 ft of silty sands, which are 

likely placed-fill materials. Below these silty sands was landfill refuse in depths ranging 

from 12.5 ft bgs (GW-10) to 7.5 ft bgs (GW-11). Below the landfill debris was Vashon 

Advance Outwash sands, known as Unit B in the CSM. Initial gas monitoring results 

(provided in Appendix A) indicate that some LFG was detected at GW-11 during drilling.  

Task 310.1.6.4, Influence Testing, will evaluate LFG concentrations in the new LFG 

extraction wells based on the monitoring proposed in Task D310.1.6.4.1, “Draft Influence 

Testing Work Plan.” The Influence Testing of the new extraction wells will be conducted 

for 3 months and the results will be presented in Task D310.1.6.4.5, “Influence Testing 

Summary Report.” 
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Limitations 

Work for this project was performed for the King County Solid Waste Division (Client), 

and this report was prepared in accordance with generally accepted professional practices 

for the nature and conditions of work completed in the same or similar localities, at the 

time the work was performed. This report does not represent a legal opinion. No other 

warranty, expressed or implied, is made. 

All reports prepared by Aspect Consulting for the Client apply only to the services 

described in the Agreement(s) with the Client. Any use or reuse by any party other than 

the Client is at the sole risk of that party, and without liability to Aspect Consulting. 

Aspect Consulting’s original files/reports shall govern in the event of any dispute 

regarding the content of electronic documents furnished to others. 

Please refer to Appendix G titled “Report Limitations and Guidelines for Use” for 

additional information governing the use of this report. 
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TABLES 



Table 1. Summary of Landfill Gas Temporary Probe Construction Details
Project No. 090057-310.1.7.6.4, Vashon Island Closed Landfill, King County, Washington

Top Bottom Top Bottom Top Bottom

feet feet bgs feet bgs feet bgs feet bgs feet bgs feet bgs feet

GW-10 359.9 12.5 31.5 14.5 29.5 15.5 28.5 13

GW-11 360.2 7.5 20 9.5 18.0 10.5 17.0 6.5

Notes:

bgs - below ground surface

Perforated Screen Interval
Ground 

Surface 

Elevation

Screen 

Length

Well ID

Depth of Refuse Gravel Pack

Aspect Consulting

 8/10/2018
V:\090057 ClosedLandfill\Deliverables\Vashon\Task 310\310.1.7.6.3 LFG Ext Well and Probe Installation\Native Files\MS Excel\Table 1 - Extraction Well Construction Details.xlsx

Table 1
LFG Extraction Well Installation Tech Memo

Page 1 of 1
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Field Logs
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APPENDIX B

Landfill Gas Extraction Well 
Construction and Boring Logs



Classifications of soils in this report are based on visual field and/or laboratory observations, which include density/consistency, moisture condition, grain size, and 
plasticity estimates and should not be construed to imply field or laboratory testing unless presented herein. Visual-manual and/or laboratory classification 
methods of ASTM D-2487 and D-2488 were used as an identification guide for the Unified Soil Classification System.

Terms Describing Relative Density and Consistency

Estimated Percentage

Symbols

Moisture Content
Percentage
by Weight

Sampler
Type

Sampler Type
Description

Blows/6" or
portion of 6" 

Component Definitions
Size Range and Sieve Number

Larger than 12"
Descriptive Term

Smaller than No. 200 (0.075 mm)

3" to 12"

Coarse-
Grained Soils

Fine-
Grained Soils

Density
Very Loose
Loose
Medium Dense
Dense
Very Dense

SPT   blows/foot
0 to 4
4 to 10
10 to 30
30 to 50
>50

(2)

0 to 2
2 to 4
4 to 8
8 to 15
15 to 30
>30

Consistency
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

SPT   blows/foot(2)

2.0" OD 
Split-Spoon 
Sampler
(SPT) Continuous Push

Non-Standard Sampler
Bulk sample

3.0" OD Thin-Wall Tube Sampler 
(including Shelby tube)

Grab Sample

Portion not recovered

(1
)

ATD = At time of drilling
Static water level (date)

Percentage by dry weight
(SPT) Standard Penetration Test 
(ASTM D-1586)
In General Accordance with
Standard Practice for Description 
and Identification of Soils (ASTM D-2488)

Test Symbols

Depth of groundwater(4)

(1)

(2)

(3)

Cement grout 
surface seal

Grout
seal

End cap

Filter pack with 
blank casing 
section

Boulders

Silt and Clay

Gravel
   Coarse Gravel
   Fine Gravel

Cobbles

Sand
   Coarse Sand
   Medium Sand
   Fine Sand

Dry - Absence of moisture,
        dusty, dry to the touch

Slightly Moist - Perceptible
moisture

Moist - Damp but no visible
            water

Very Moist - Water visible but
not free draining

Wet - Visible free water, usually
          from below water table
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(5) Combined USCS symbols used for 
fines between 5% and 15% as
estimated in General Accordance
with Standard Practice for
Description and Identification of 
Soils (ASTM D-2488)
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FC = Fines Content
G = Grain Size
M = Moisture Content 
A = Atterberg Limits 
C = Consolidation
DD = Dry Density
K = Permeability
Str = Shear Strength
Env = Environmental
PiD = Photoionization

No. 4 (4.75 mm) to No. 10 (2.00 mm)
No. 10 (2.00 mm) to No. 40 (0.425 mm)
No. 40 (0.425 mm) to No. 200 (0.075 mm)

3" to No. 4 (4.75 mm)
3" to 3/4"
3/4" to No. 4 (4.75 mm)

No. 4 (4.75 mm) to No. 200 (0.075 mm)

Well-graded gravel and  
gravel with sand, little to  
no fines

Poorly-graded gravel  
and gravel with sand,  
little to no fines

Silty gravel and silty 
gravel with sand

Clayey gravel and  
clayey gravel with sand

Well-graded sand and  
sand with gravel, little  
to no fines

Poorly-graded sand  
and sand with gravel,  
little to no fines

Silty sand and  
silty sand with  
gravel

Clayey sand and  
clayey sand with gravel

Silt, sandy silt, gravelly silt, 
silt with sand or gravel

Clay of low to medium  
plasticity; silty, sandy, or  
gravelly clay, lean clay 

Organic clay or silt of low  
plasticity

Elastic silt, clayey silt, silt  
with micaceous or diato-
maceous fine sand or silt

Clay of high plasticity, 
sandy or gravelly clay, fat 
clay with sand or gravel

Organic clay or silt of 
medium to high  
plasticity

Peat, muck and other 
highly organic soils

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

Trace

Slightly (sandy, silty,
clayey, gravelly)
Sandy, silty, clayey,
gravelly)
Very (sandy, silty,
clayey, gravelly)

Modifier
<5

5 to 15

15 to 30

30 to 49

Screened casing 
or Hydrotip with 
filter pack

Bentonite
chips
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FILL
 SILTY SAND WITH GRAVEL (SM); Moist, light brown;
medium to coarse gravels, fine to coarse sand,
non-cohesive material.

  Geotextile fabric observed at 3.5 feet bgs

  SANDY SILT WITH GRAVEL (ML); Moist, dark gray; fine
to coarse sands, medium to coarse gravels, more
cohesive.

  SILTY SAND WITH GRAVEL (SM); Moist, dark gray; fine
to coarse gravels with cobbles, fine to coarse sand.

  SAND WITH SILT (SP-SM); Moist, light brown; fine to
coarse sand.

LANDFILL DEBRIS
 SILTY SAND WITH GRAVEL (SM); Moist, dark gray to
black; plastic bags, plastic, glass, metal scraps.

  Debris includes red plastic, red painted lumber, plywood,
woody debris, metal scraps.

  Debris includes glass, plastic bags, textiles, woody debris,
newspaper

  PID = 5.7

  PID = 20.8

  PID = 8.0

  PID = 20.2
  CH4 = 0.0

  PID = 57.8

  PID = 112.5

  PID = 29.0

  PID = 33.9
  CH4 = 0.0

Sealed top flange
gasket

HDPE Tee-joint

Concrete surface seal,
0 to 2 feet bgs

4-inch Sch 80 HDPE,
+3.85 to 15.5 feet bgs

3/8-inch bentonite chip
backfill, 2 to 14.5 feet
bgs

3/4-inch to 1-inch
gravel filter pack, 14.5
to 29.5 feet bgs

4-inch Sch 80 HDPE
screen with 1/2-inch
perforations, 15.5 to
28.5 feet bgs

Equipment

Legend

Contractor

360

355

350

345

340

GW-10

Coordinates (SPN NAD83 ft)

0

5

10

15

20

E:-122.500 N:47.4340

Top of Casing Elev. (NAVD88)

0

5

10

15

20

Continuous core 7" ID

Field Tests

Rotary coreRotary drill rig

Sonic

Holt Services, Inc.

Exploration Method(s)

Exploration Completion
and Notes

No Water Encountered

Depth to Water (Below GS)

Monitoring Well Log

See Exploration Log Key for explanation 
of symbols

Logged by: ACO
Approved by: MVA/PSB

Exploration Number

S
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e

M
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d

Description

GW-10

King County Vashon Island Landfill - 090057

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Pete

 Ecology Well Tag No.
BKX482

W
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l

Sheet 1 of 2

Depth
(ft)

Sampling Method

6/25/2018 to 6/26/2018

Project Address & Site Specific Location

359.9499'

363.7966'

18900 Westside Highway SW, Vashon, WA 98070, North of leachate
lagoon, between VTP-4S and VTP-5S.

Exploration
Log
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Type/ID
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No Water Encountered

Operator Work Start/Completion Dates

Analytical
Sample Number &

Lab Test(s)



LANDFILL DEBRIS
 SILTY SAND WITH GRAVEL (SM); Moist, dark gray to
black; plastic bags, plastic, glass, metal scraps.
(continued)

  Debris includes blue plastic jugs, glass, aluminum cans,
lumber, egg cartons, concrete

  Debris includes charcoal, ash debris, glass, metal,
burned paper (appears visibly burnt)

  Debris includes blue plastic, glass, wood debris

  SILTY SAND (SM); Moist, light brown; charcoal debris,
trace lumber debris

Vashon Advance Outwash/B unit
 SAND (SP); Moist, light brown; trace silt, fine to coarse
sand, trace fine to coarse gravels, no visible landfill debris.

Bottom of exploration at 35 ft. bgs.

  PID = 59.6

  PID = 85.5

  PID = 37.1

  PID = 14.4
  CH4 = 0.0

  PID = 8.8

  PID = 4.1

Welded endcap

Backfilled with
bentonite chips to 35
feet bgs

Equipment

Legend

Contractor

335

330

325

320

315

GW-10

Coordinates (SPN NAD83 ft)

25

30

35

40

45

E:-122.500 N:47.4340

Top of Casing Elev. (NAVD88)

Continuous core 7" ID

Field Tests

Rotary coreRotary drill rig

Sonic

Holt Services, Inc.

Exploration Method(s)

Exploration Completion
and Notes

No Water Encountered

Depth to Water (Below GS)

Monitoring Well Log

See Exploration Log Key for explanation 
of symbols

Logged by: ACO
Approved by: MVA/PSB

Exploration Number
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Description

GW-10

King County Vashon Island Landfill - 090057

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Pete

 Ecology Well Tag No.
BKX482

W
at

er
Le

ve
l

Sheet 2 of 2

Depth
(ft)

Sampling Method

6/25/2018 to 6/26/2018

Project Address & Site Specific Location

359.9499'

363.7966'

18900 Westside Highway SW, Vashon, WA 98070, North of leachate
lagoon, between VTP-4S and VTP-5S.

Exploration
Log

N
E

W
 S

T
A

N
D

A
R

D
 L

O
G

 F
O

R
M

  
P

:\
G

IN
T

W
\P

R
O

JE
C

T
S

\2
01

8_
09

00
57

-3
10

.1
.7

.6
_V

A
S

H
O

N
LF

.G
P

J 
 J

ul
y 

18
, 

20
18

Sample
Type/ID

Elev.
(feet)

No Water Encountered

Operator

25

30

35

40

45

Work Start/Completion Dates

Analytical
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  TOPSOIL; Dry, light brown; root mass, non-cohesive
material.

FILL
 SAND WITH SILT AND GRAVEL (SW-SM); Moist, dark
brown; fine to coarse sand, fine to coarse gravels, minor
orange staining.

  Geotextile fabric at 6.5 feet bgs

LANDFILL DEBRIS
 SILTY SAND WITH GRAVEL (SM); Moist, dark brown to
black; debris includes plastic, metal, glass shards, brick,
plastic dish gloves.

  Debris includes wood debris, plastic, metal

  Debris includes fiberglass, shredded paper, metal wires

  Debris includes plastic, plastic bags, cardboard, lumber

  SAND (SP); Moist, dark blue-gray; trace gravel, and trace
plastic debris.

Vashon Advance Outwash/B Unit
 SAND (SW); Moist, dark gray; trace gravel and trace silt,
no debris observed, noticeable refuse odor.

Bottom of exploration at 25 ft. bgs.

  PID = 3.2

  PID = 3.2

  PID = 11.1

  PID = 7.0
  CH4 = 1.1

  PID = 35.0

  PID = 290.0

  PID = 132.1

  PID = 202.7
  CH4 = 0.0

  PID = 19.3

  PID = 11.9

Sealed top flange
gasket

HDPE Tee-joint

Concrete surface seal,
0 to 2 feet bgs

4-inch Sch 80 HDPE,
+3.53 to 10.5 feet bgs

3/8-inch bentonite chip
backfill, 2 to 9.5 feet
bgs

3/4-inch to 1-inch
gravel filter pack, 9.5
to 18 feet bgs

4-inch Sch 80 HDPE
screen with 1/2-inch
perforations, 10.5 to
17 feet bgs

Welded endcap

Backfilled with
bentonite chips to 25
feet bgs

Equipment

Legend

Contractor

360

355

350

345

340

335

GW-11

Coordinates (SPN NAD83 ft)

0

5

10

15

20

25

E:-122.501 N:47.4341

Top of Casing Elev. (NAVD88)

0

5

10

15

20

25

Continuous core 7" ID

Field Tests

Rotary coreRotary drill rig

Sonic

Holt Services, Inc.

Exploration Method(s)

Exploration Completion
and Notes

No Water Encountered

Depth to Water (Below GS)

Monitoring Well Log

See Exploration Log Key for explanation 
of symbols

Logged by: ACO
Approved by: MVA/PSB
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Description

GW-11

King County Vashon Island Landfill - 090057

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Pete

 Ecology Well Tag No.
BKX483

W
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ve
l

Sheet 1 of 1

Depth
(ft)

Sampling Method

6/25/2018 to 6/26/2018

Project Address & Site Specific Location

360.1557'

363.6807'

18900 Westside Highway SW, Vashon, WA 98070, Northwest of leachate
lagoon, between VTP-7 and VTP-5D.

Exploration
Log
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Analytical
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Lab Test(s)
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Boring Photo Logs 
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APPENDIX D

WAC 173-160-420 
Variance Request and Approval



















ECY 070-299(Rev 04-2010)  To request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program  

at 360-407-6872.  Persons with impaired hearing may call Washington Relay Service at 711.  Persons with speech disability may call TTY at 877-833-6341. 

 

 

Water Resources Program 
Variance Request- Minimum Standards for Well Construction 

 
 

WAC173-160-106(1) allows you to request a variance from the Department of Ecology when 

strict compliance with state well construction standards is impractical.  The variance request must propose 

comparable alternative specifications that will provide equal or greater human health and resource 

protection than the minimum standards.  You must apply for a variance in writing and receive approval 

before constructing or decommissioning the well. (All fields must be completed.) 
 

Requested by:  Aspect Consulting on behalf of King County Solid Waste Division  

Mailing Address:  350 Madison Avenue North  City: Bainbridge Island   State:  WA  Zip:  

98110  

Daytime Phone:  206-780-7728 (Peter Bannister)  Date:  May 24, 2018  

Property Owner (if different):  King County Solid Waste Division - Dan Swope Project Manager  

Site Location:  NW¼  SW ¼   Section: 36   Township: 23N  Range:02E    E or WWM 

Tax Parcel Number: 3623029009          

  

Well Address:  18900 Westside Highway SW, Vashon Island, WA 98070   

Well Driller/Company (if known):  Holt Services   

Check one:   Water Well    Resource Protection Well     Dewatering Well 
 

What construction standard cannot be met?  

We propose to construct two landfill gas extraction wells (GW-10 and GW-11) using roto-sonic drilling 

methods. According to WAC 173-160-420(11), protective surface casing must be installed when the well 

has been complete, unless a variance is obtained. According to WAC 173-160-420(12), the well shall be 

protected from damage with three protective bollards. Due to the position of the well away from traffic, 

we intend to not install bollards.  

  

Describe the reason why standard cannot be met.  Include site map and distances from all known potential 

sources of contamination if setback variance is being requested.   

The gas extraction wells will be installed and connected to the current landfill gas extraction system; the  

protective casing standard (WAC 173-160-420(11)) cannot be met. The position of the well away from 

traffic and on a sloping hill; the protective bollards standard (WAC 173-160-420(12)) cannot be met (see 

attached map showing proposed locations). The HDPE well head will be constructed in a similar fashion 

to the existing extraction well (attached photo).      

  

Describe the alternative construction method that will provide equal or greater protections than those 

provided by the minimum standard.    

We propose to install the extraction wells according to the attached diagram and the construction method 

will provide equal protection as provided by the minimum standard. The extraction wells will be located 

in unpaved areas away from vehicle traffic, separated by a ditch, and in an area inaccessible to the general 

public. The landfill facility is surrounded by a fence with a gated entrance and is a secure facility. Site 

Map, Extraction Well completion diagram and photo attached. 

 

    



ECY 070-299(Rev 04-2010)  To request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program  

at 360-407-6872.  Persons with impaired hearing may call Washington Relay Service at 711.  Persons with speech disability may call TTY at 877-833-6341. 

  

 (Attach additional pages if necessary.)  Complete and return with your site map to the appropriate 

regional office: 
Northwest Regional Office 

ATTN: Noel Philip 

3190 160th Avenue SE 

Bellevue, WA  98008 

 

425-649-7044 

Fax: 425-649-7098 

nphi461@ecy.wa.gov 

Southwest Regional Office 

ATTN: John Pearch

  

PO Box 47775 

Olympia, WA 98504 

 

360-407-0297 

Fax: 360-407-6305 

jope461@ecy.wa.gov 

Eastern Regional Office 

ATTN: Mark Ader 

N 4601 Monroe St. 

Spokane, WA 99205 

 

509-329-3544 

Fax: 509-329-3529 

made461@ecy.wa.gov 
 

Central Regional Office 

ATTN: Avery Richardson 

1250 W Alder St. 

Union Gap, WA 98903 

 

509-575-2639 

Fax: 509-454-7830 

aric461@ecy.wa.gov 

 

mailto:nphi461@ecy.wa.gov
mailto:jope461@ecy.wa.gov
mailto:made461@ecy.wa.gov
mailto:aric461@ecy.wa.gov
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Photograph 1.  Gas extraction well GW-9, completed before connection to gas collection 

system 
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APPENDIX E

Extraction Well Completion Photos
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Photograph 1.  View facing northwest showing newly installed LFG extraction wells 

(black stick-ups) GW-10 (right) and GW-11 (left). 
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Photograph 2.  View of completed extraction well GW-10, facing north up-slope.  
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Photograph 3.  View of completed extraction well GW-11 facing northwest up-slope. The 

2-inch tee fitting is facing east along the topographic contour of the hill.  
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APPENDIX F

King County Survey Data



Vashon Landfill  - Task 310.1.7.6.3  
Landfill Gas Extraction Well Survey Information 
 

NAD 83/11 NAVD88 

1000,162764.6607,1227899.9754,359.9499,GW-10 GD 

1001,162764.1807,1227899.8021,363.7966,GW-10 TOP CTR FLANGE 

1002,162764.0606,1227900.2171,361.8129,GW-10 TOP PVC 

1003,162801.1725,1227799.4627,360.1557,GW-11 GD 

1004,162801.0859,1227799.9908,363.6807,GW-11 TOP CTR FLANGE 

1005,162800.9588,1227800.4153,361.5836,GW-11 TOP OF PVC 

 

 



TOP OF FLANGE

TOP OF PVC

GROUND SHOT
ON CONCRETE (GD)
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Guidelines for Use
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REPORT LIMITATIONS AND USE GUIDELINES  

Reliance Conditions for Third Parties 
This report was prepared for the exclusive use of the Client. No other party may rely on 

this report or the product of our services without the express written consent of Aspect 

Consulting, LLC (Aspect). This limitation is to provide our firm with reasonable 

protection against liability claims by third parties with whom there would otherwise be 

no contractual conditions or limitations and guidelines governing their use of the report. 

Within the limitations of scope, schedule and budget, our services have been executed in 

accordance with Contract No. E00102E08 (Agreement) and recognized standards of 

professionals in the same locality and involving similar conditions.  

Services for Specific Purposes, Persons and Projects 
Aspect has performed the services in general accordance with the scope and limitations 

of our Agreement. This report has been prepared for the exclusive use of the Client and 

their authorized third parties, approved in writing by Aspect. This report is not intended 

for use by others, and the information contained herein is not applicable to other 

properties. 

This report is not, and should not, be construed as a warranty or guarantee regarding the 

presence or absence of hazardous substances or petroleum products that may affect the 

Site. The report is not intended to make any representation concerning title or ownership 

to the Site. If real property records were reviewed, they were reviewed for the sole 

purpose of determining the Site’s historical uses. All findings, conclusions, and 

recommendations stated in this report are based on the data and information provided to 

Aspect, current use of the Site, and observations and conditions that existed on the date 

and time of the report. 

Aspect structures its services to meet the specific needs of our clients. Because each 

environmental study is unique, each environmental report is unique, prepared solely for 

the specific client and Site. This report should not be applied for any purpose or project 

except the purpose described in the Agreement. 

This Report Is Project-Specific 
Aspect considered a number of unique, project-specific factors when establishing the 

Scope of Work for this project and report. You should not rely on this report if it was: 

• Not prepared for you 

• Not prepared for the specific purpose identified in the Agreement 

• Not prepared for the specific real property assessed 

• Completed before important changes occurred concerning the Site, project or 
governmental regulatory actions 



ASPECT CONSULTING 

If changes are made to the project or Site after the date of this report, Aspect should be 

retained to assess the impact of the changes with respect to the conclusions contained in 

the report. 

Geoscience Interpretations 
The geoscience practices (geotechnical engineering, geology, and environmental science) 

require interpretation of spatial information that can make them less exact than other 

engineering and natural science disciplines.  It is important to recognize this limitation in 

evaluating the content of the report.  If you are unclear how these "Report Limitations 

and Use Guidelines" apply to your project or site, you should contact Aspect. 

Discipline-Specific Reports Are Not Interchangeable  
The equipment, techniques and personnel used to perform an environmental study differ 

significantly from those used to perform a geotechnical or geologic study and vice versa. 

For that reason, a geotechnical engineering or geologic report does not usually address 

any environmental findings, conclusions or recommendations; e.g., about the likelihood 

of encountering underground storage tanks or regulated contaminants. Similarly, 

environmental reports are not used to address geotechnical or geologic concerns 

regarding the Site. 

Environmental Regulations Are Not Static 
Some hazardous substances or petroleum products may be present near the Site in 

quantities or under conditions that may have led, or may lead, to contamination of the 

Site, but are not included in current local, state or federal regulatory definitions of 

hazardous substances or petroleum products or do not otherwise present potential 

liability. Changes may occur in the standards for appropriate inquiry or regulatory 

definitions of hazardous substance and petroleum products; therefore, this report has a 

limited useful life.  

Property Conditions Change Over Time 
This report is based on conditions that existed at the time the study was performed. The 

findings and conclusions of this report may be affected by the passage of time, by events 

such as a change in property use or occupancy, or by natural events, such as floods, 

earthquakes, slope failure or groundwater fluctuations. If more than six months have 

passed since issuance of our report, or if any of the described events may have occurred 

following the issuance of the report, you should contact Aspect so that we may evaluate 

whether changed conditions affect the continued reliability or applicability of our 

conclusions and recommendations. 

Historical Information Provided by Others 
Aspect has relied upon information provided by others in our description of historical 

conditions and in our review of regulatory databases and files. The available data does 

not provide definitive information with regard to all past uses, operations or incidents 

affecting the Site or adjacent properties. Aspect makes no warranties or guarantees 

regarding the accuracy or completeness of information provided or compiled by others. 
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