






























































































 

G:\Projects\188001 Woodworth Lakeview Facility\Reports\RIFS\RIFS rpt.docx 

FIGURES 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
Woodworth Lakeview Facility 

2800 104th Street South 
Lakewood, Washington 

 
Farallon PN:  188-001 































 

G:\Projects\188001 Woodworth Lakeview Facility\Reports\RIFS\RIFS rpt.docx 

TABLES 
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Table 1

Monitoring Well and Groundwater Elevations

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

Monitoring 

Well 

Identification

Northing
1

(feet)

Easting
1

(feet)

Measurement 

Date

 Casing 

Elevation

(feet msl)
2

Monument Rim

Elevation

(feet msl)
2

Ground

Elevation

(feet msl)
2

Total Depth

of Well

(feet)

Depth to 

Groundwater

(feet)
3

Groundwater 

Elevation

(feet msl)
2

8/19/2008 39.70 273.95
9/17/2008 40.30 273.35
10/17/2008 40.71 272.94

2/2/2009 35.89 277.76
8/19/2008 11.54 267.77
9/17/2008 12.37 266.94
10/13/2008 12.26 267.05

2/2/2009 9.72 269.59
8/19/2008 13.73 267.04
9/17/2008 14.21 266.56
10/13/2008 14.30 266.47

2/2/2009 11.73 269.04
8/19/2008 11.40 271.59
9/17/2008 11.23 271.76
10/13/2008 11.24 271.75

2/2/2009 8.69 274.30
8/19/2008 9.72 264.66
9/17/2008 8.96 265.42
10/13/2008 8.98 265.40
2/2/2009 4.96 269.42

8/19/2008 14.48 263.67
9/17/2008 14.94 263.21
10/13/2008 14.79 263.36

2/2/2009 11.37 266.78
8/19/2008 36.99 276.19
9/17/2008 39.42 273.76
10/13/2008 38.56 274.62

2/2/2009 33.05 280.13
8/19/2008 10.38 276.32
9/17/2008 10.92 275.78
10/13/2008 11.27 275.43

2/2/2009 6.20 280.50
10/13/2008 37.20 276.12

2/2/2009 34.05 279.27

10/13/2008 18.05 266.68

2/2/2009 16.80 267.93

MW-17A 673780.51 1149998.98 2/2/2009 281.72 282.23 282.23 34.70 34.19 to 24.19 247.02 to 257.02 7.69 274.03

265.17 to

Screen Interval 

(feet below ground)

48.87 to

20.89 to

23.95 to

16.95 to

11.46 to

24.02 to

39.81 to

15.29 to

47.59 to

Screen Interval 

Elevation (msl)
2

to260.70

257.31 to

256.04 to

266.31 to

Shallow Water-Bearing Zone

52.95

22.00

24.73

16.68

275.70

NA

NA

273.31

673392.01 1149685.68

673791.72 1149543.13

673801.40 1149670.70

260.59 to23.90 to

313.32

284.73

313.88 313.88

284.97

MW-12

MW-13 284.97

48.15 37.59 275.17

260.15

278.37

279.24

279.78

281.32

283.26

309.57

278.20

279.99

283.26

274.96

24.14 13.90 270.59

263.50 to

253.15 to

271.37 to

272.24 to287.53

33.87

NA

NA

9.95

4.46

NA

41.81

14.46

17.02

32.81

8.29

274.96

25.00

MW-10

278.67

NA

277.17

311.18

287.53

313.18

MW-11 286.70

673380.41 1149949.88

674536.01 1150059.81

673451.43 1149240.32

270.5010.88

MW-1 313.65

MW-3 279.31

MW-9 278.15

MW-4 280.77

MW-5 282.99

MW-6 274.38

673438.00 1148858.76

673946.46 1148753.22

674206.74 1149584.95

±6731264 ±11493504

G:\Projects\188001 Woodworth Lakeview Facility\Reports\RIFS\RI tbls\Tbl 1 GW Elev Table 1 of 11



Table 1

Monitoring Well and Groundwater Elevations

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

Monitoring 

Well 

Identification

Northing
1

(feet)

Easting
1

(feet)

Measurement 

Date

 Casing 

Elevation

(feet msl)
2

Monument Rim

Elevation

(feet msl)
2

Ground

Elevation

(feet msl)
2

Total Depth

of Well

(feet)

Depth to 

Groundwater

(feet)
3

Groundwater 

Elevation

(feet msl)
2

Screen Interval 

(feet below ground)

Screen Interval 

Elevation (msl)
2

8/19/2008 32.50 246.40
9/17/2008 32.74 246.16
10/13/2008 32.50 246.40
2/12/2009 27.42 251.48
8/19/2008 27.78 250.31
9/17/2008 29.63 248.46
10/13/2008 29.92 248.17

2/2/2009 17.26 260.83
8/19/2008
9/17/2008
10/13/2008

2/2/2009

MW-9B 674137.48 1150033.94 2/2/2009 301.23 301.55 301.55 119.00 118.68 to 108.68 182.23 to 192.23 56.29 244.94

MW-10B 673370.49 1149952.42 2/2/2009 310.91 311.27 311.27 127.00 126.64 to 116.64 183.91 to 193.91 59.20 251.71

MW-11B 673131.60 1149316.19 2/2/2009 287.31 287.53 287.53 58.67 58.45 to 48.45 228.64 to 238.64 27.40 259.91

MW-12B 674541.35 1150061.62 2/2/2009 313.53 313.74 313.74 121.00 120.79 to 110.79 192.53 to 202.53 68.94 244.59

10/13/2008 32.70 247.09

2/2/2009 27.17 252.62

MW-14C 673688.28 1149449.26 2/2/2009 279.99 280.35 280.35 77.22 76.86 to 66.86 202.77 to 212.77 27.80 252.19

10/13/2008 24.75 253.62

2/12/2009 20.53 257.84

10/13/2008 33.64 244.36

2/2/2009 27.20 250.80

10/13/2008 39.80 241.98

2/2/2009 34.15 247.63

MW-18 673785.23 1149528.63 2/2/2009 277.67 278.09 278.09 59.89 59.47 to 49.47 217.78 to 227.78 26.99 250.68

MW-19 673431.78 1149293.81 2/2/2009 284.46 284.71 284.71 55.78 55.53 to 45.53 228.68 to 238.68 26.89 257.57

NOTES:
1State Plane Coordinate System, Washington South Zone 5626. NA = not available
2Feet above mean sea level (msl) surveyed by a licensed surveyor on September 17-18, October 28, 2008, and February 12, 2009; Vertical datum NGVD 29. msl = mean sea level
3In feet below top of well casing.
4Horizontal coordinates for monitoring well MW-11 were not surveyed due to global positioning system limitations when used inside the structure; its horizontal position was estimated by a Farallon Field Scientist.

281.78 281.96 281.96 50.03 39.85 241.75

278.00 278.23 278.23 240.59 to

231.75 to

37.18 to

49.85 to

37.41 32.18 250.59

279.79 280.28 280.28 55.30 49.81 229.49

278.37 278.66 278.66

224.49 to

230.13 to

54.81 to

47.95 to48.24 42.95 235.13

244.60 to

245.59 to

±247.51 to

34.55 to

32.86 to

NA

 MW-17

MW-16

MW-15

MW-14

Deep Water-Bearing Zone

25.8632.50

±28.0

1149148.38

NA NA

673691.98 1149454.83

279.15 NA279.15

NA NA NA

34.30 NA

674609.12 278.45

NA

252.59

±254.51

278.45

MW-2 278.90

MW-7 278.09

MW-8
(Inaccessible) ±275.51

673416.33 1149550.66

674143.56 1149417.99

673773.11 1149998.31

673789.44 1149461.22
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Table 2

Summary of Soil Analytical Results - TPH, BTEX, and HVOCs

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

GRO
2

DRO
3

ORO
3

Benzene
4

Toluene
4

Ethylbenzene
4

Total Xylenes
4

HVOCs
4,5

SS1-3-100608 SS-1 10/6/2008 3 <4.6 <26 <53 <0.020 <0.046 <0.046 <0.046 —

SS2-16-100208 SS-2 10/2/2008 16 <8.4 <28 <56 <0.020 <0.084 <0.084 <0.084 —

SS3-15-093008 SS-3 9/30/2008 15 8.4 <27 240 <0.020 <0.084 <0.084 <0.084 —

SS4-5-100308 SS-4 10/3/2008 5 — — — — — — — <PQL

SS5-2-100608 SS-5 10/6/2008 2 — — — — — — — <PQL

SS6-2.5-100708 10/7/2008 2.5 <5.3 <880 4,000 <0.020 <0.053 <0.053 <0.053 —

SS6-17-100708 10/7/2008 17 — — — — — — — <PQL

SS10-10-100708 SS-10 10/7/2008 10 <4.8 — — <0.020 <0.048 <0.048 <0.048 —

SS11-3-100708 SS-11 10/7/2008 3 <5.3 <28 <56 <0.020 <0.053 <0.053 <0.053 —

SS12-4-093008 9/30/2008 4 — 2,300 660 — — — — —

SS12-8-093008 9/30/2008 8 — <27 <54 — — — — —

SS12-16-093008 9/30/2008 16 — <27 <54 — — — — —

SS13-15-093008 SS-13 9/30/2008 15 — 32 <57 — — — — —

MW11B-012809-3 1/28/2009 3 <8.3 1,500 3,700 <0.020 <0.083 <0.083 <0.083 —

MW11B-012809-8 1/28/2009 8 — 230 3,300 — — — — —

MW19-012609-20 MW-19 1/26/2009 20 — — — — — — — <PQL
MTCA Method A Cleanup Levels

6
100 2,000 2,000 0.03 7 6 9 Varies

NOTES:

DRO = total petroleum hydrocarbons (TPH) as diesel-range organics
< denotes analyte not detected at or above the reporting limit listed. GRO = TPH as gasoline-range organics

 = denotes sample not analyzed ORO = TPH as oil-range organics
1 Depth in feet below ground surface (bgs). HVOCs = halogenated volatile organic compounds
2 Analyzed by Northwest Method NWTPH-Gx.
3 Analyzed by Northwest Method NWTPH-Dx.
4 Analyzed by U.S. Environmental Protection Agency (EPA) Method 8260B.
5 All HVOC results were below the laboratory practical quantitation limits (PQL).
6 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Method A Soil Cleanup Levels for Unrestricted Land Uses, Table 740-1 of Section 900 of 
Chapter 173-340 of the Washington Administrative Code, as revised November 2007.

Results in bold denote concentrations above applicable cleanup levels. 

SS-12

SS-6

Analytical Results (milligrams per kilogram)

Sample Identification

Boring/Well 

Identification Sample Date

Depth 

(feet bgs)
1

MW-11B
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Table 3

Summary of Soil Analytical Results - Metals 

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood Washington

Farallon PN: 188-001

Antimony
2

Arsenic
2

Beryllium
2

Cadmium
2

Chromium
2

Copper
2

Lead
2

Mercury
3

Nickel
2

Selenium
2

Silver
2

Thallium
2

Zinc
2

SS7-15-100108 SS-7 10/1/2008 15 <6.1 <12 <0.61 <0.61 24 32 10 <0.30 24 <12 <0.61 <6.16 45

SS9-28-100208 SS-9 10/2/2008 28 <5.6 <11 <0.56 <0.56 160 27 28 <0.28 71 <11 <0.56 <5.6 29

MW12B-012109-33 MW-12B 1/21/2009 33 — <12 — <0.58 100 — 46 <0.29 — — — — —

TP1-020309-6 TP-1 2/3/2009 6 — <12 — <0.59 36 — 14 <0.29 — — — — —

TP2-020309-6 TP-2 2/3/2009 6 — <13 — <0.66 63 — 98 <0.33 — — — — —

TP3-020309-3 TP-3 2/3/2009 3 — <11 — <0.56 28 — 18 <0.28 — — — — —

TP4-020309-7 TP-4 2/3/2009 7 — <13 — <0.63 19 — 15 <0.32 — — — — —

TP5-020309-7 TP-5 2/3/2009 7 — <11 — <0.57 23 — 13 <0.29 — — — — —

TP6-020309-14 TP-6 2/3/2009 14 — 15 — <0.68 62 — 51 <0.34 — — — — —

TP7-020309-10 TP-7 2/3/2009 10 — <11 — <0.57 15 — <5.7 <0.29 — — — — —

TP8-020309-4 TP-8 2/3/2009 4 — <11 — <0.54 22 — 10 <0.27 — — — — —

TP9-020309-5 TP-9 2/3/2009 5 — <11 — <0.57 230 — 21 <0.29 — — — — —

TP10-020309-6 TP-10 2/3/2009 6 — <11 — <0.53 21 — <5.3 <0.26 — — — — —

NE 20 NE 2 2,000 NE 250 2 NE NE NE NE NE

32 0.67 160 NE NE 3,000 NE 24 1600 400 400 5.6 24,000

NOTES:
< denotes analyte not detected at or above the reporting limit listed. NE = not established
1 Depth in feet below ground surface (bgs).
2Analyzed by U.S. Environmental Protection Agency (EPA) Method 6020.
3Analyzed by EPA Method 7471A.

6Laboratory reporting limit exceeds cleanup level.

5 Washington State Department of Ecology Cleanup Levels and Risk Calculations under MTCA, Version 3.1 Standard Method B Formula Values for Soil (Unrestricted 
Land Use) - Direct Contact (Ingestion Only) and Leaching Pathway, https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx

6 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Method A Soil Cleanup Levels for Unrestricted Land Uses, Table 740-1 of Section 900 of 
Chapter 173-340 of the Washington Administrative Code, as revised November 2007.

MTCA Method A Cleanup Levels
4

MTCA Method B Cleanup Levels
5

Sample Identification

Boring/ Well 

Identification Sample Date

Depth 

(feet bgs)
1

Test Pits

Soil Borings

Analytical Results (milligrams per kilogram)
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Table 4

Summary of Groundwater and Surface Water Analytical Results - TPH and BTEX

 Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

GRO
1

DRO
2

ORO
2

Benzene
3

Toluene
3

Ethylbenzene
3

Total 

Xylenes
3

MW1-082008 MW-1 8/20/2008 <100 <260 <420 <0.2 <1.0 <0.2 <0.2
MW3-082008 MW-3 8/20/2008 <100 <240 <380 <0.2 <1.0 <0.2 <0.2
MW4-082008 MW-4 8/20/2008 <100 <270 <430 <0.2 <1.0 <0.2 <0.2
MW5-081908 MW-5 8/19/2008 <100 <230 <360 <0.2 <1.0 <0.2 <0.2
MW6-081908 MW-6 8/19/2008 <100 <260 <410 <0.2 <1.0 <0.2 <0.2
MW9-082008 MW-9 8/20/2008 <100 <220 <360 <0.2 <1.0 <0.2 <0.2

MW10-091708 MW-10 9/17/2008 <100 <250 <400 <0.20 <1.0 <0.20 <0.40
MW11-081908 8/19/2008 <100 <230 <360 <0.2 <1.0 <0.2 <0.2
MW11-020609 2/6/2009 <100 1,000 <410 <1.0 <1.0 <1.0 <1.0
MW13-101408 MW-13 10/14/2008 <100 <250 <400 <1.0 <1.0 <1.0 <1.0

MW2-082008 MW-2 8/20/2008 <100 <220 <360 <0.2 <1.0 <0.2 <0.2
MW7-082008 MW-7 8/20/2008 <100 <270 <440 <0.2 <1.0 <0.2 <0.2

MW11B-020609 MW-11B 2/6/2009 — — — <0.2 <1.0 0.34 0.97
SW-082008 Water Supply Well 8/20/2008 <100 <220 <360 <0.2 <1.0 <0.2 <0.2

1,000 
5

500 500 5 1,000 700 1,000

NP-082008 North Pond 8/20/2008 <100 360 1,700 <0.2 <1.0 <0.2 <0.2
WP-082008 West Pond 8/20/2008 <100 <240 <380 <0.2 <1.0 <0.2 <0.2

NOTES:
BTEX = benzene, toluene, ethylbenzene, and total xylenes

< denotes analyte not detected at or above the reporting limit listed. DRO = total petroleum hydrocarbons (TPH) as diesel-range organics
1Analyzed by Northwest Method NWTPH-Gx. GRO = TPH as gasoline-range organics
2Analyzed by Northwest Method NWTPH-Dx. ORO = TPH as oil-range organics
3Analyzed by U.S. Environmental Protection Agency (EPA) Method 8260B.

5The cleanup level for GRO is without the presence of benzene.

Results in bold denote concentrations above applicable cleanup levels. 

4 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Cleanup Levels for 
Groundwater, Table 720-1 of Section 900 of Chapter 173-340 of the Washington Administrative Code, as 
revised November 2007.

MTCA Method A Cleanup Levels
4

Sample 

Identification

Well/Pond 

Identification Sample Date

Analytical Results (micrograms per liter)

Shallow Water-Bearing Zone

Deep Water-Bearing Zone

Surface Water

MW-11
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Table 5

Summary of Reconnaissance Groundwater Analytical Results - HVOCs and Metals

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

Sample Depth 

(feet bgs) T
et

ra
ch

lo
ro

et
h

en
e

1

T
ri

ch
lo

ro
et

h
en

e
1

(c
is

) 
1

,2
-D

ic
h

lo
ro

et
h

en
e

1

1
,1

,1
-T

ri
ch

lo
ro

et
h

a
n

e
1

1
,1

-D
ic

h
lo

ro
et

h
en

e
1

1
,1

-D
ic

h
lo

ro
et

h
a

n
e

1

1
,2

-D
ic

h
lo

ro
et

h
a

n
e

1

C
h

lo
ro

fo
rm

1

M
et

h
y

le
n

e 
C

h
lo

ri
d

e
1

R
em

a
in

in
g

 H
V

O
C

s1

D
is

so
lv

ed
 A

rs
en

ic
2

R
em

a
in

in
g

 D
is

so
lv

ed
 

R
C

R
A

 M
et

a
ls

2
,3

MW9B-012209-30-GW MW-9B 30 1/22/2009 2.1 <0.20 0.28 <0.20 <0.20 <0.20 <0.20 <0.20 66
4 <PQL 4.9 <PQL

MW9B-012209-70-GW MW-9B 70 1/22/2009 0.48 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.24 <1.0 <PQL — —

MW12B-012109-89-GW 89 1/21/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — —

MW12B-012209-121-GW 121 1/22/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — —
5 5 NE 200 NE NE 5 NE 5 NE 5 NE

NE 0.11 80 7200 400 1600 0.48 7.2 5.8 Varies 0.0583 NE

NOTES:
< denotes analyte not detected at or above the reporting limit listed. bgs = below ground surface
— = denotes sample not analyzed HVOCs = halogenated volatile organic compounds
1Analyzed by U.S. Environmental Protection Agency Method 8260B. NE = not established
2Analyzed by EPA Method 200.8/7470A.
3Resource Conservation and Recovery Act (RCRA) metals: arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.

5 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Cleanup Levels for Groundwater, Table 720-1 of Section 900 of Chapter 173-340 of the Washington Administrative Code, as revised 
November 2007.
6MTCA Cleanup Levels and Risk Calculations, Version 3.1, Standard Method B Values for Groundwater, https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx

4 The analyte indicated is a common laboratory solvent and may have been introduced during sample preparation, and be impacting the sample result.

MTCA Method A Cleanup Levels
5

MTCA Method B Cleanup Levels
6

MW-12B

Sample Identification

Well/Pond 

Identification Sample Date

Analytical Results (micrograms per liter)

Shallow Water-Bearing Zone

Deep Water-Bearing Zone
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Table 6

Summary of Groundwater and Surface Water Analytical Results - Volatile Organic Compounds

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

T
e
tr

a
c
h

lo
r
o

e
th

e
n

e

T
r
ic

h
lo

r
o

e
th

e
n

e

(c
is

) 
1

,2
-D

ic
h
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r
o

e
th

e
n

e

1
,1

,1
-T

r
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h
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r
o

e
th

a
n

e

1
,1

-D
ic

h
lo

r
o

e
th

e
n

e

1
,1

-D
ic

h
lo

r
o

e
th

a
n

e

1
,2

-D
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h
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r
o

e
th

a
n

e

C
h
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r
o

fo
r
m

M
e
th

y
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n
e
 C

h
lo

r
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e

R
e
m

a
in

in
g

 H
V

O
C

s

A
c
e
to

n
e

p
-I

so
p

r
o

p
y

lt
o

lu
e
n

e

1
,2

,4
-T

r
im

e
th

y
lb

e
n

z
e
n

e

R
e
m

a
in

in
g

 V
O

C
s

(f
u

ll
 8

2
6

0
B

 s
ca

n
)

MW1-082008 8/20/2008 <0.20 0.32 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW1-020409 2/4/2009 <0.20 0.51 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW3-082008 8/20/2008 <0.20 4.3 <0.20 0.66 <0.20 <0.20 <0.20 1.2 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW3-020609 2/6/2009 <0.20 3.4 <0.20 0.43 <0.20 <0.20 <0.20 0.71 <1.0 <PQL — — — —

Dup1-020609 2/6/2009 <0.20 3.4 <0.20 0.40 <0.20 <0.20 <0.20 0.69 <1.0 <PQL — — — —

MW4-082008 8/20/2008 <0.20 2.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW4-020609 2/6/2009 <0.20 2.3 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW5-081908 8/19/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW5-020309 2/3/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW6-081908 8/19/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW6-020309 2/3/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW9-082008 8/20/2008 <0.20 2.1 <0.20 0.30 <0.20 <0.20 <0.20 0.41 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW9-020309 2/3/2009 <0.20 2.4 <0.20 0.31 <0.20 <0.20 <0.20 0.45 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW10-091708 9/17/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW10-020409 2/4/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW11-081908 8/19/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW11-020609 2/6/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW12-020609 MW-12 2/6/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW13-101408 10/14/2008 <0.20 <0.20 <0.20 0.58 0.26 0.73 0.41 <0.20 <1.0 <PQL — — — —

MW13-020609 2/6/2009 <0.20 <0.20 <0.20 0.68 <0.20 0.83 0.22 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW17A-020409 MW-17A 2/4/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL
5 5 NE 200 NE NE 5 NE 5 NE NE NE NE NE

NE 0.11 80 7200 400 1600 0.48 7.2 5.8 Varies 800 NE 400 Varies

Sample Identification

Well/Pond 

Identification Sample Date

MW-5

MW-6

Shallow Water-Bearing Zone

Analytical Results (micrograms per liter) 
1

MW-1

MW-10

MW-3

MW-4

MW-9

MTCA Method B Cleanup Levels
3

MW-11

MW-13

MTCA Method A Cleanup Levels
2
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Table 6

Summary of Groundwater and Surface Water Analytical Results - Volatile Organic Compounds

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001
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Sample Identification

Well/Pond 

Identification Sample Date

Analytical Results (micrograms per liter) 
1

MW2-082008 8/20/2008 <0.20 14 <0.20 2.1 <0.20 <0.20 <0.20 2.2 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW2-021209 2/12/2009 <0.20 14 <0.20 1.2 <0.20 <0.20 <0.20 2.0 <1.0 <PQL — — — —

Dup2-021209 2/12/2009 <0.20 14 <0.20 1.2 <0.20 <0.20 <0.20 1.9 <1.0 <PQL — — — —

MW7-082008 8/20/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW7-020309 2/3/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW9B-021209 MW-9B 2/12/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.21 <1.0 <PQL — — — —

MW10B-020409 MW-10B 2/4/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

MW11B-020609 MW-11B 2/6/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 0.27 0.50 <PQL

MW12B-021209 MW-12B 2/12/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW-14-101308 10/13/2008 <0.20 24 <0.20 11 3.5 0.43 <0.20 0.33 <1.0 <PQL — — — —

MW-14-021209 2/12/2009 <0.20 22 <0.20 7.5 2.0 0.33 <0.20 0.29 <1.0 <PQL — — — —

MW-14C-020509 MW-14C 2/5/2009 <0.20 <0.20 <0.20 1.0 0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW15-101308 10/13/2008 <0.20 2.8 0.45 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW15-020409 2/4/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW16-101308 10/13/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW16-020309 2/3/2009 <0.20 <0.20 <0.20 0.26 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW17-101308 10/13/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW17-020409 2/4/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —

MW18-020509 MW-18 2/5/2009 <0.20 <0.20 <0.20 9.9 2.6 0.63 <0.20 <0.20 <1.0 <PQL — — — —

MW19-020509 MW-19 2/5/2009 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

SW-082008 8/20/2008 <0.20 0.3 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL <5.0 <0.20 <0.20 <PQL

Pumphouse-021209 2/12/2009 <0.20 0.53 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL — — — —
5 5 NE 200 NE NE 5 NE 5 NE NE NE NE NE

NE 0.11 80 7200 400 1600 0.48 7.2 5.8 Varies 800 NE 400 Varies

NP-082008 North Pond 8/20/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL 12 0.42 0.42 <PQL

WP-082008 West Pond 8/20/2008 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <PQL 5.9 <0.20 <0.20 <PQL
NOTES:
< denotes analyte not detected at or above the reporting limit listed. HVOCs = halogenated volatile organic compounds
— = denotes sample not analyzed NE = not established
1Analyzed by U.S. Environmental Protection Agency Method 8260B.

4 The analyte indicated is a common laboratory solvent and may have been introduced during sample preparation, and be impacting the sample result.

2 Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Cleanup Levels for Groundwater, Table 720-1 of Section 900 of Chapter 173-340 of the Washington Administrative 
Code, as revised November 2007.

Surface Water

3MTCA Cleanup Levels and Risk Calculations, Version 3.1, Standard Method B Values for Groundwater, https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx

MW-17

MTCA Method B Cleanup Levels
3

MTCA Method A Cleanup Levels
2

MW-2

MW-14

Water Supply Well

MW-15

Deep Water-Bearing Zone

MW-7

MW-16
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Table 7

Summary of Groundwater and Surface Water Analytical Results - Total and Dissolved Metals 

Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved

MW1-082008 MW-1 8/20/2008 — — — — — — — <1.0 — — — — —
MW3-082008 MW-3 8/20/2008 — <3.0 — <10 — <10 — <1.0 — <25 — — <PQL
MW4-082008 MW-4 8/20/2008 — — — — — — <1.1 — — — — — —
MW5-081908 MW-5 8/19/2008 — — — — — — — <1.0 — — — — —
MW6-081908 MW-6 8/19/2008 — — — — — — — <1.0 — — — — —
MW9-082008 MW-9 8/20/2008 — <3.0 — <11 — <11 — <1.0 — <25 — — <PQL
MW10-091708 MW-10 9/17/2008 — — — — — — — <1.0 — — — — —
MW11-081908 MW-11 8/19/2008 — — — — — — — <1.0 — — — — —
MW12-101408 10/14/2008 11 8.2 18 — 13 — 50 29 32 — — <PQL —
MW12-020609 2/6/2009 15 18 18 — — — 22 6.1 — — <PQL —
MW13-101408 MW-13 10/14/2008 <3.3 — <11 — <11 — <1.1 — <28 — — <PQL —

MW17A-020409 MW-17A 2/4/2009 5.3 4.2 14 — — — 3.5 — — — <PQL —

MW2-082008 MW-2 8/20/2008 — — — — — — — <1.0 — — — — —
MW7-082008 MW-7 8/20/2008 — — — — — — 1.3 — — — — — —

MW9B-021209 MW-9B 1/12/2009 <3.3 — <11 — — — <1.1 — — — <PQL — —
MW12B-021209 MW-12B 1/12/2009 <3.3 — <11 — — — <1.1 — — — <PQL — —

SW-082008 Water Supply Well 8/20/2008 — <3.0 — <11 — <11 — <1.0 — 72 — — <PQL
NE NE NE

NE NE NE

NP-082008 North Pond 8/20/2008 — 5.6 — <11 — <11 — 3.0 — <25 — — <PQL
WP-082008 West Pond 8/20/2008 <3.3 — <11 — <11 — <1.1 — <28 — — <PQL —

NOTES:
< denotes analyte not detected at or above the reporting limit listed. NE = not established
— = denotes sample not analyzed
1Analyzed by U.S. Environmental Protection Agency (EPA) Method 200.8.
2Analyzed by EPA Method 200.8/7470A.
3Washington State Model Toxics Control Act Cleanup Regulation (MTCA) metals: arsenic, cadmium, chromium, lead, and mercury.
4Resource Conservation and Recovery Act (RCRA) metals: arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.
5Priority pollutant metals: antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.
6MTCA Cleanup Levels for Groundwater, Table 720-1 of Section 900 of Chapter 173-340 of the Washington Administrative Code, as revised November 2007.
7MTCA Cleanup Levels and Risk Calculations, Version 3.1, Standard Method B Values for Groundwater, https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx

Lead
1

Zinc
1

Deep Water-Bearing Zone

5

Remaining Total 
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Metals
2,5
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Dissolved 

Priority 

Pollutant 

Metals
2,5

Remaining Total 

MTCA Metals
2,3

MW-12

Shallow Water-Bearing Zone

Well/Pond 

Identification Sample DateSample Identification

Surface Water

Analytical Results (micrograms per liter)

MTCA Method A Cleanup Levels
6

MTCA Method B Cleanup Levels
7

0.0583

Chromium
1

50

NE

Copper
1

NE

590 NE

NE15

Arsenic
1

4800
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Table 8

Summary of Groundwater Geochemical Data

 Woodworth Lakeview Facility

Remedial Investigation/Feasibility Study

Lakewood, Washington

Farallon PN: 188-001

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (µg/L) (µg/L) (µg/L)  (Degrees Celsius) (mS/cm) (mV)

MW1-020409 MW-1 2/4/2009 2.05 — — — — — — — 6.43 9.91 0.809 190.4
MW3-020609 MW-3 2/6/2009 3.54 — — — — — — — 6.63 7.73 0.518 90.1
MW4-020609 MW-4 2/6/2009 2.23 — — — — — — — 6.72 8.80 0.859 100.5
MW5-020309 MW-5 2/3/2009 1.03 — — — — — — — 6.46 11.58 0.334 154.0
MW6-020309 MW-6 2/3/2009 1.26 — — — — — — — 6.97 9.85 0.360 134.1
MW9-020309 MW-9 2/3/2009 1.54 — — — — — — — 6.75 11.56 0.333 125.0

MW10-020409 MW-10 2/4/2009 1.10 — — — — — — — 6.48 10.36 0.300 183.3
MW11-020609 MW-11 2/6/2009 0.69 — — — — — — — 6.45 7.51 0.494 -48.8
MW12-020609 MW-12 2/6/2009 0.35 — — — — — — — 9.15 9.90 0.714 -99.5
MW13-020609 MW-13 2/6/2009 1.80 — — — — — — — 7.51 10.23 0.432 -29.1

MW17A-020409 MW-17A 2/4/2009 5.01 — — — — — — — 6.85 13.83 0.516 8.3

MW2-021209 MW-2 2/12/2009 5.40 — — — — — — — 6.69 12.44 0.305 151.4
MW7-020309 MW-7 2/3/2009 2.17 — — — — — — — 7.19 12.84 0.302 81.9

MW9B-021209 MW-9B 2/12/2009 1.40 1.200 11 <0.050 0.0 <0.50 <0.50 <0.50 6.62 11.56 0.291 33.8
MW10B-020409 MW-10B 2/4/2009 1.83 — — — — — — — 6.49 12.09 0.275 5.9
MW11B-020609 MW-11B 2/6/2009 3.71 — — — — — — — 7.27 8.01 0.351 -36.8
MW12B-021209 MW-12B 2/12/2009 5.41 — — — — — — — 7.07 11.35 0.243 105.9
MW14-021209 MW-14 2/12/2009 4.07 0.190 22 0.051 0.0 3.3 <0.50 <0.50 7.03 11.69 0.367 162.7

MW14C-020509 MW-14C 2/5/2009 0.50 — — — — — — — 7.86 10.33 0.264 -95.6
MW15-020409 MW-15 2/4/2009 9.51 — — — — — — — 6.73 9.72 0.238 114.8
MW16-020309 MW-16 2/3/2009 0.92 — — — — — — — 6.73 12.96 0.450 103.1
MW17-020409 MW-17 2/4/2009 2.84 — — — — — — — 6.79 13.04 0.473 60.0
MW18-020509 MW-18 2/5/2009 6.80 0.080 26 <0.050 0.0 0.94 <0.50 <0.50 7.50 9.93 0.442 -91.1
MW19-020509 MW-19 2/5/2009 0.59 0.067 39 0.11 0.0 9.4 1.3 0.80 7.75 11.14 0.444 -256.4

NOTES:
1Collected using a YSI multimeter and flow-through cell. Electron receptors = Energy sources for biodegradation.  A compound that gains electrons during biodegradation.
2Analyzed by U.S. Environmental Protection Agency (EPA) Method 353.2.
3Analyzed by EPA Method 375.4. mg/L = milligrams per liter
4Collected and analyzed in field using a portable ferrous iron test kit µg/L = micrograms per liter
5Analyzed by EPA Method 8015M. mS/cm = milliSiemens per centimeter specific conductance units

mV = millivolt units for measurement of oxidation-reduction potential (ORP)

Shallow Water-Bearing Zone

Deep Water-Bearing Zone

Metabolic byproducts = Compounds that result from biodegradation processes.

Ferrous Iron
4

 Dissolved 

Methane
5

 Dissolved 

Ethane
5

 Dissolved 

Ethene
5

pH
1

Temperature
1

Sample 

Identification

Well 

Identification Date Sampled

Electron Receptors Metabolic Byproducts Water Quality Parameters
1

Dissolved 

Oxygen
1 

Nitrate
2

Sulfate
3

Nitrite
2

Conductivity
1

ORP
1
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Table 9 

Comparison of Technically Feasible Cleanup Alternatives

Woodworth Lakeview Facility

Lakewood, Washington

Farallon PN: 188-001

Low High Short Long

$120,000 $150,000 10 years 20 years Low annual cost. Does not meet cleanup criteria within a reasonable time frame.

$200,000 $400,000 4 years 6 years Active treatment system, requiring no off-site soil 
disposal.

High cost, extended time frame, poor performance on heavy TPH 
compounds, may not remediate the soil completely.  No effect on 
saturated soils (below the groundwater table) such as in AOC 1.

$80,000 $125,000 3 months 6 months Effective for soils near surface with source identified. Disruption of operations during excavation.
Unknown volume of soil to be removed.

Low High Short Long

$550,000 $800,000 1.5 years 3 years

Will actively remediate groundwater.  SVE would help 
remediate an unidentified source area in the vadose soil. 
Can be amended with ozone to shorten the time frame 
for cleanup.

Heterogeneous soil and discontinuous shallow water-bearing zone 
require careful attention for SVE screen installation.  Reduced 
radius of influence for AS wells given soil type and depths to 
contaminated areas.  High costs.

$900,000 Not 
estimated 1.5 years 3 years Will actively remediate groundwater.  Shorter time for 

cleanup.  

Heterogeneous soil and discontinuous shallow water-bearing zone 
require careful attention for injection screen installation.  Difficult 
delivery and contact will require a large number of injection points 
with multiple injection depths per point.  Large volume of oxidant.  
Permitting requirements and regulatory issues for injections.

$650,000 $900,000 2 years 4 years Will actively remediate groundwater.  
Limited by storage/treatment capacity.  May not address potential 
source.  Large volume of water to treat.  Disposal and/or re-injection 
issues. High costs.

>$1,000,000 Not 
estimated 3 years 6 years Not considered due to high cost and a number of 

disadvantages.

Difficulty with existing groundwater geochemistry and lack of 
existing biodegradation.  Potential for incomplete biodegradation 
resulting in concentrations of degradation products.  Longer time 
frame.  High costs.

$35,000 $80,000 1.5 years 3 years Very effective and low cost if used in conjunction with 
soil removal by excavation.

Longer time frame if applied without soil removal by excavation. 
May require multiple injections of enhancement agent (ORC or 
similar) if applied without soil removal by excavation.

$130,000 $250,000 15 30 Low annual cost.
May not meet cleanup criteria within a reasonable time frame.  No 
evidence of existing biodegradation.  Will require restrictive 
covenants.

Total Petroleum Hydrocarbons in Soil Cleanup Alternatives

Alternatives

Range of Cost Time Frame Range

Advantages Disadvantages

Monitored Natural 
Attenuation

Institutional Controls and 
Monitoring

In-Situ Treatment by Soil 
Vapor Extraction (SVE)

Removal by Excavation and 
Off-Property Disposal or On-
Property Recycling

Groundwater Cleanup Alternatives

Alternatives

Range of Cost Time Frame Range

Advantages Disadvantages

In-Situ Physical Treatment by 
Air Sparging (AS)/SVE

In-Situ Chemical Treatment

Ex-Situ Physical/Chemical 
Treatment

Enhanced Anaerobic 
Bioremediation of VOCs

Enhanced Aerobic 
Bioremediation of TPH
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APPENDIX A 

BORING AND WELL CONSTRUCTION LOGS 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
Woodworth Lakeview Facility 

2800 104th Street South 
Lakewood, Washington 

 
Farallon PN:  188-001 
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APPENDIX B 

LABORATORY ANALYTICAL REPORTS 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
Woodworth Lakeview Facility 

2800 104th Street South 
Lakewood, Washington 

 
Farallon PN:  188-001 








