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Year Consulting Firm or Other Client Properties Investigation Summary Reference

1991 Kennedy/Jenks Consultants
Law firm: Gordon, Thomas, 
Honeywell, Malanca, Peterson, and 
Daheim

1401 & 1407 Pacific 
Avenue

Conducted a "Preliminary Environmental Assessment". Included review of historical info, a walkthrough to locate any underground storage tanks (USTs) 
or other potential concerns, and to collect a limited number of surface soil and debris samples (six total; analyzed for total metals). Kennedy Jenks Consultants 1992

1993 Langseth Environmental Services, 
Inc. H R & H Properties 1412 A Street and/or 

110 S 14th Street Removed two 2,000 gallon UST tanks (one gasoline, one diesel); confirmation soil sampling in excavation area. Langseth Environmental Services 1993

1999 Sauro's business operation terminates (operated from 1960s to 1999)

1999 Artifacts Consulting, Inc. Property owner Pete Sauro 1409 Pacific Avenue Conducted Phase I environmental site assessment (ESA). Artifacts Consulting 1999

2000 Site release reported to Ecology

2000 Saltbush Environmental Services, 
Inc.

Property owner Pete Sauro,
Sauro's Cleanerama 1409 Pacific Avenue Conducted Phase II ESA. Collected soil samples from four exploratory test pits and analyzed samples for metals and volatile organic compounds 

(VOCs). Saltbush Environmental Services 2000

2000 GeoEngineers, Inc Property owner Pete Sauro 1401 Pacific Avenue

Subsurface environmental assessment. Included locating a UST (located north of the sump, beneath 14th Street), plating tanks, and other potential 
contaminant sources. Collected soil [up to 25 feet (ft) below ground surface (BGS)] and groundwater borehole samples at six locations using a truck-
mounted probe. Silt samples also collected from sump in basement of the 1401 Pacific Ave building. Analyzed samples for metals, petroleum 
hydrocarbons, and/or VOCs.

GeoEngineers 2000

2001 Ecology receives/approves VCP Application; buildings at 1401 and 1407 Pacific Avenue were demolished.

2001 Environmental Associates, Inc. Herb Cutler, Intervest Mortgage
Investment Company 1423 Pacific Avenue Phase I ESA and subsequent supplemental site exploration conducted involving sampling of soil and groundwater at two explorations using a 

strataprobe. Groundwater samples analyzed for VOCs, petroleum hydrocarbons, and mercury; soil samples analyzed for VOCs. Environmental Associates 2001

2001 GeoEngineers, Inc Property owner Pete Sauro 1401 Pacific Avenue 

Additional subsurface environmental assessment. Seven additional borings (sampled soil for VOCs, petroleum hydrocarbons, and/or metals). Installed 
groundwater monitoring wells at five of seven borings (sampled groundwater for VOCs, petroleum hydrocarbons, and metals).  An interim action activity 
consisted of removal of the sump (a source) and excavation/disposal of 334 tons of soil (27 ft width by 33 ft length by 15 ft depth). Four soil confirmation 
samples collected from the north and east borders of the excavation and analyzed for VOCs. 

GeoEngineers 2001

2003 GeoEngineers, Inc Property owner Pete Sauro 1401 Pacific Avenue Up to 11 additional borings and three monitoring wells sampled (soil and groundwater for VOCs, petroleum hydrocarbons, and/or metals). Records 
indicate only eight of the borings and two of the monitoring wells sampled for soil. MW-5 was abandoned and replaced by MW-5A.

GeoEngineers 2003 (portions of 
document provided in Farallon 2005)

2004 DaVita sued Sauro - Horizon Hil

2004 Farallon Consulting Betty Schindele 1401, 1407, & 1409 
Pacific Avenue

Discovered two aboveground storage tanks (ASTs) and a suspected UST near the property borders; installed four wells; collected soil and groundwater 
samples from new wells; also collected groundwater samples from previously installed monitoring wells; analyzed for VOCs, petroleum hydrocarbons, 
and/or metals.

Farallon Consulting 2005

2006 Ecology terminated VCP

2006 Robinson, Noble & Saltbush, Inc.
Horizon Partners, LLC (i.e., DaVita, 
or Horizon Holdings I, LLC and 1423 
Pacific Partners LLC)

1401, 1407, & 1409 
Pacific Avenue

Additional characterization phase to eventually achieve a "No Further Action" (NFA) under Voluntary Cleanup Program (VCP).  Installed seven 
groundwater monitoring wells, conducted soil and groundwater sampling, and drain sample analysis.  Analyzed for VOCs, petroleum hydrocarbons, 
and/or metals. Also collected a sample of water flowing in the DaVita drain and analyzed for VOCs.

Robinson, Noble, & Saltbush 2006

2007 Farallon Consulting Insurance company 1401, 1407, & 1409 
Pacific Avenue

Additional characterization and feasibility study pilot testing. Included 12 new borings (soil only), 4 new wells (soil and groundwater sampling), soil vapor 
extraction (SVE) well (soil only); analyzed for VOCs, petroleum hydrocarbons, and/or metals; tested MW-11D soil sample for total organic compounds 
(TOCs), frac organic compounds (OCs), soil bulk density, and effective porosity in support of future groundwater modeling efforts; SVE feasible, but 
better if impervious surface covered site soil.

Farallon Consulting 2008

2008 Ecology lists as hazardous site

2008 Parametrix Mr. John Barline, Willams Kastner Intersection of 14th and 
A Streets

Conducted Phase I ESA. Known sampling consisted of five borings; soil and groundwater samples analyzed for VOCs, metals, and petroleum 
hydrocarbons; groundwater samples only collected from four of the borings. Parametrix 2008

2008 Landau Associates, Inc. City of Tacoma 1401, 1407, & 1409 
Pacific Avenue Conducted Phase I ESA. Landau Associates 2008b

2008 Landau Associates, Inc. City of Tacoma
Areas surrounding 
1401, 1407, & 1409 
Pacific Avenue

Conducted a Phase II ESA of the area surrounding the Sauro property. Drilled two soil borings and installed four wells; conducted soil and groundwater 
sampling ananalyzed for VOCs, petroleum hydrocarbons, and metals; evaluated tetrachloroethene (PCE) plume (looked for leading edge of); assessed 
potential offsite halogenated volatile organic compound (HVOC) sources; identified potential cleanup approaches (including excavation); summarized 
cost liability to potential purchaser based on potential cleanup approaches.

Landau Associates 2008a
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2008 Landau Associates, Inc. City of Tacoma 1412 A Street & 110 S 
14th Street Conducted Phase I ESA. Landau Associates 2008c

2008 Landau Associates, Inc. City of Tacoma 1310 & 1320 A Street Conducted Phase I ESA. Landau Associates 2008d

2008 Landau Associates, Inc. City of Tacoma
NE of the Intersection 
of South 14th Street & 
Pacific Avenue

Conducted Phase I ESA. Landau Associates 2008e

2009 City of Tacoma purchases 1401, 1407, and 1409 from Sauro Estate

2009 Ecology and City of Tacoma enter into Agreed Order; remedial investigation begins 

2009 Landau Associates, Inc. City of Tacoma 1401, 1407, & 1409 
Pacific Avenue

Remedial investigation (RI) sampling; soil sampling and groundwater monitoring conducted to assess current VOC concentrations and monitor 
monitored natural attenation (MNA) parameters; further evaluate grounwater flow direction; evaluated the DaVita drainline and sampled in spring and 
summer.

Landau Associates 2009a,b

2009 Landau Associates, Inc. City of Tacoma 1401, 1407, & 1409 
Pacific Avenue

Surface and subsurface soil sampling to direct interim action excavation work (analyzed for VOCs, petroleum hydrocarbons, and metals); interim action 
excavation; vapor intrusion pathway evaluated. Landau Associates 2009c

2010 Landau Associates, Inc. City of Tacoma Court A Installed LAI-MW-5; began 1 year of quarterly sampling in April. Landau Associates 2011

2011 Landau Associates, Inc. City of Tacoma 1401, 1407, & 1409 
Pacific Avenue

The City of Tacoma (City) had the property redeveloped as a parking structure.  They followed geotechnical design recommendations from a 2010 
Landau Associates design report. Landau Associates 2010

2011 Landau Associates, Inc. City of Tacoma Upon evaluating 1 year of quarterly data, recommended and received Washington State Department of Ecology (Ecology) approval for 1 more year of 
quarterly sampling through April 2012; City sampling crew took over sampling.

Agreement between City of Tacoma and 
Ecology; no reference.

2012 Landau Associates, Inc. City of Tacoma The schedule was extended into 2013. Landau Associates 2012a

2012 Landau Associates, Inc. City of Tacoma 1401, 1407, & 1409 
Pacific Avenue Quarterly MNA activities began; initially only intended to cover one quarter of sampling but was extended to cover multiple quarters through fall 2013. Landau Associates 2012b

2012 Landau Associates, Inc. City of Tacoma The schedule was extended into 2014. Landau Associates 2012c

2012-2013 Landau Associates, Inc. City of Tacoma Quarterly groundwater monitoring (VOCs and MNA) and reporting Landau Associates 2013a,b,d
Landau Associates 2014

2013 Landau Associates, Inc. City of Tacoma Dock Street Five direct-push borings conducted to verify that LAI-MW4 is adequately representative of downgradient conditions related to the PCE plume. Landau Associates 2013c
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PRE-RI REFERENCES 

Artifacts Consulting, Inc. 1999. Phase I Environmental Site Assessment, The 1409 Pacific Avenue 
Project, Tacoma, Pierce County, Washington.  December 23. 
 
Environmental Associates.  2001. Supplemental Site Exploration, TRC Building, 1423 Pacific Avenue, 
Tacoma, Washington.  October 16.  
 
Farallon Consulting, Inc.  2008.  Additional Characterization and Pilot Feasibility Testing, Former 
Sauro’s Cleanerama Site, Tacoma, Washington.  January 11. 
 
Farallon Consulting, Inc.  2005.  Summary of Additional Subsurface Investigation, Former Sauro’s 
Cleanerama, Tacoma, Washington.  August 25.  
 
GeoEngineers, Inc.  2003.  DRAFT Subsurface Environmental Assessment, Sauro’s Cleanerama, 1401 
Pacific Avenue, Tacoma, Washington.  November 11. 
 
GeoEngineers, Inc.  2001.  Subsurface Environmental Assessment, Sauro’s Cleanerama, 1401 Pacific 
Avenue, Tacoma, Washington.  March 21. 
 
GeoEngineers, Inc.  2000.  Subsurface Environmental Assessment, Sauro’s Cleanerama, 1401 Pacific 
Avenue, Tacoma, Washington.  October 27. 
 
Kennedy Jenks Consultants.  1992.  Preliminary Environmental Assessment, Sauro’s Cleanerama, 
Tacoma, Washington.  October 27. 
 
Langseth Environmental Services, Inc. 1993. Site Characterization and Final Lust Report, HR&H 
Properties, 1423 Pacific Ave., Tacoma, WA. December 2. 
 
Landau Associates.  2008a.  Phase 2 Investigation Report, Sauro Property – 1401, 1407 & 1409 Pacific 
Avenue, Tacoma, Washington.  Report prepared for the City of Tacoma.  June 17. 
 
Landau Associates. 2008b. Phase I ESA, Sauro Property–1401, 1407 & 1409, Pacific Avenue, Tacoma, 
Washington. June 26. 
 
Landau Associates. 2008c. Phase I ESA, Diamond Property, 1412 A Street & 110 South 14th Street, 
Pacific Avenue, Tacoma, Washington. Report prepared for the City of Tacoma. June 26. 
 
Landau Associates. 2008d. Phase I ESA, USPS Property – 1310 & 1320 A Street, Tacoma, Washington. 
Report prepared for the City of Tacoma. June 27. 
 
Landau Associates. 2008e. Phase I ESA, Budget Property – NE of the Intersection of South 14th Street & 
Pacific Avenue, Tacoma, Washington. Report prepared for the City of Tacoma. June 27. 
 
Parametrix. 2008. Letter from Michael R. Warfel, Parametrix, to Mr. John Barline, Williams Kastner, Re: 
Summary of Results, Phase I Environmental Site Assessment, U.S. Postal Service Property, Intersection 
of 14th and A Streets, Parcels 2013020011 and 2013020020, Pierce County, Tacoma, Washington. March 
17. 
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Robinson, Noble, & Saltbush, Inc.  2006.  Additional Groundwater Characterization, Former Sauro’s 
Cleanerama Site, Tacoma, Washington.  August. 
 
Saltbush Environmental Services, Inc.  2000.  Phase II Environmental Assessment (Limited Soil Sampling 
and Testing), The 1409 Pacific Avenue Project, Tacoma, Pierce County, Washington.  April 25.  
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Landau Associates.  2014.  Technical Memorandum: Status Report No. 5, Former Sauro’s Cleanerama 
Site, Site ID 4339824.  Prepared for Washington State Department of Ecology on behalf of the City of 
Tacoma. January 16. 
 
Landau Associates.  2013a.  Technical Memorandum: Status Report No. 2, Former Sauro’s Cleanerama 
Site, Site ID 4339824.  Prepared for Washington State Department of Ecology on behalf of the City of 
Tacoma.  January 31. 
 
Landau Associates.  2013b.  Technical Memorandum: Status Report No. 3, Former Sauro’s Cleanerama 
Site, Site ID 4339824.  Prepared for Washington State Department of Ecology on behalf of the City of 
Tacoma.  May 3. 
 
Landau Associates. 2013c. Letter from Lauren Knickrehm and Eric Weber, Landau Associates, to Marv 
Coleman, Washington State Department of Ecology, Re: Data Gap Groundwater Characterization Along 
Dock Street Work Plan, Sauro’s Cleanerama Site, Site ID 4339824. July 26.  
 
Landau Associates.  2013d.  Technical Memorandum: Status Report No. 4, Former Sauro’s Cleanerama 
Site, Site ID 4339824.  Prepared for Washington State Department of Ecology on behalf of the City of 
Tacoma.  October 3. 
 
Landau Associates.  2012a.  Letter RI/FS Schedule Status and Extension Request, Sauro’s Cleanarama 
Site, Site ID 4339824.  Prepared for the City of Tacoma.  July 11. 
 
Landau Associates.  2012b.  Technical Memorandum: Monitored Natural Attenuation Remedy Evaluation 
Sampling Work Plan, Sauro’s Cleanarama Site, Site ID 4339824.  From Lauren McIntire and Piper 
Roelen, Landau Associates, on behalf of Calvin Taylor, City of Tacoma, to Marv Coleman, Washington 
State Department of Ecology.  September 6. 
 
Landau Associates.  2012c.  Letter: Remedial Investigation/Feasibility Study Schedule Status and 
Extension Request, Former Sauro’s Cleanerama Site, Tacoma, Washington, Site ID:4339824.  From 
Lauren Knickrehm, Landau Associates to Marv Coleman, Toxics Cleanup Program, Washington State 
Department of Ecology.  December 14. 
 
Landau Associates. 2011. Status Report: Former Sauro’s Cleanerama Site Tacoma, Washington. 
Prepared for the City of Tacoma. May 27. 
 
Landau Associates. 2010. Letter from Brian Bennettes and Edward Heavey, Landau Associates, to Chris 
Storey, City of Tacoma, Re: Sauro’s Parking Lot, 1401 Pacific Avenue, Tacoma, Washington. December 
21. 
 
Landau Associates. 2009a. Draft Remedial Investigation Work Plan, Sauro’s Property, 1401 Pacific 
Avenue, Tacoma, Washington. February 23.  
 
Landau Associates. 2009b. Letter from Jennifer Wynkoop and Eric Weber, Landau Associates, to Calvin 
Taylor, City of Tacoma, Re: Remedial Investigation Work Plan Addendum, Sauro Site. March 26.  
 
Landau Associates. 2009c. Interim Cleanup Action Work Plan, 1401, 1407 & 1409, Pacific Avenue, 
Sauro’s Property, Tacoma, Washington. May 18.  
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APPENDIX C – Divider 1 
 

Wells and Borings by Landau Associates 
 

 
Landau Associates, Inc. Borings: 
LAI-B1 
LAI-B2 
LAI-B3 
LAI-B5 
 
Landau Associates, Inc. Wells: 
LAI-MW1 
LAI-MW2 
LAI-MW3 
LAI-MW4 
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2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Soil Boring Detail

C-5
(1 of 2)

Log of Soil Boring LAI-B5
Figure
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e3

SM

Boring Completed 05/07/08
Total Depth of Boring = 44.0 ft.

Soil Boring Completed 05/07/08
Total Depth of Soil Boring = 41.0 ft.

Brown, silty, fine to medium SAND with
gravel (medium dense to dense, moist)

40

45

50

55

60

65

70

75

80

W
at

er
 L

ev
el

D
ep

th
 (f

t)

Sa
m

pl
e 

N
um

be
r

& 
In

te
rv

al

U
SC

S 
Sy

m
bo

l GeoprobeTM

SAMPLE DATA

LAI-B5

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

Bl
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 T
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e

PI
D

 (p
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)

Drilled By:

Drilling Method:

ESN

G
ra
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ic
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l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Soil Boring Detail

C-5
(2 of 2)

Log of Soil Boring LAI-B5
Figure
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0.1

0.3

50/
6"

50/
6"

50/
5"

a1

a1

a1

AC
SP

SM

SP

Flush-mounted
monument with locking
cap

Cement Seal

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Asphalt

Light brown, fine SAND with silt and trace
gravel (very dense, damp)

(ICE CONTACT)

Light brown, silty, fine SAND with trace
coarse sand and gravel (very dense, moist)

Tan, fine to medium SAND with coarse
sand, gravel, and trace silt (very dense,
moist)
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SAMPLE DATA

LAI-MW1

SOIL PROFILE

8 inGround Elevation (ft):

GROUNDWATER
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e
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D

 (p
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Drilled By:

Drilling Method:

Cascade Drilling Inc.

G
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ic
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l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail

C-6
(1 of 2)

Log of Monitoring Well LAI-MW1
Figure
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0.050/
6"

50/
5"

a1

a1

SP

ATD

Bentonite chips

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 05/16/08
Total Depth of Boring = 68.0 ft.

Monitoring Well Completed 05/17/08
Total Depth of Monitoring Well = 68.0 ft.

Tan, fine to medium SAND with coarse
sand, gravel, and trace silt (very dense,
moist)

Tan, medium to coarse SAND with gravel
and trace silt (dense, wet)

very difficult drilling below 50 ft with heaving
sands
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SAMPLE DATA

LAI-MW1

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

Bl
ow

s/
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er
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e

PI
D

 (p
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)

Drilled By:

Drilling Method:

Cascade Drilling Inc.

G
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ic
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ym
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l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail

C-6
(2 of 2)

Log of Monitoring Well LAI-MW1
Figure
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0.5

0.0

4.7

0.6

0.0

0.0

0.0

15.4

70/
9"

59

50/
4"

50/
6"

50/
6"

43

a1

a1

a1

a1

a1

a1

a1

a1

AC
SP

SM

SW

SP

Flush-mounted
monument with locking
cap
Cement Seal

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Asphalt

Brown, fine to medium SAND (medium
dense, moist)

(FILL)

Becomes black with trace silt at 7 ft BGS

Brown, silty, fine to medium SAND with
gravel (dense, damp)

(ICE CONTACT)

Becomes tan, moisture content increases at
12 ft BGS

Becomes gray at 17 ft BGS

Becomes tan at 19.5 ft BGS

Brown, gravelly, fine to coarse SAND with
silt (dense, moist)

(PRE FRASER)

Light brown, fine SAND with very trace silt
(medium dense, moist)

Becomes tan with decreasing silt at 33 ft
BGS
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SAMPLE DATA

LAI-MW2

SOIL PROFILE

8 inGround Elevation (ft):

GROUNDWATER

Bl
ow

s/
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er

 T
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e

PI
D

 (p
pm

)

Drilled By:

Drilling Method:

Cascade Drilling Inc.

G
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ic
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l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail

C-7
(1 of 2)

Log of Monitoring Well LAI-MW2
Figure
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15.840

26

a1

a1

SP

SM

ML

ATD

Bentonite chips

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 05/15/08
Total Depth of Boring = 70.0 ft.

Monitoring Well Completed 05/16/08
Total Depth of Monitoring Well = 70.0 ft.

Light brown, fine SAND with very trace silt
(medium dense, moist)

Tan, silty, fine SAND (medium dense, moist)

Tan, fine sandy, SILT (medium stiff, wet)

No samples collected below 50.5 ft BGS

40

45

50

55

60

65

70

75

80

W
at

er
 L

ev
el

D
ep

th
 (f

t)

Sa
m

pl
e 

N
um

be
r

& 
In

te
rv

al

U
SC

S 
Sy

m
bo

l Hollow-Stem Auger

SAMPLE DATA

LAI-MW2

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

Bl
ow

s/
Fo

ot

Sa
m
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er

 T
yp

e

PI
D

 (p
pm

)

Drilled By:

Drilling Method:

Cascade Drilling Inc.

G
ra

ph
ic

 S
ym
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l

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail

C-7
(2 of 2)

Log of Monitoring Well LAI-MW2
Figure
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0.0

0.0

0.0

0.0

0.0

0.3

0.0

14

48

50/
6"

50/
5"

50/
6"

50/
5"

50/
2"

56

a1

a1

a1

a1

a1

a1

a1

a1

SM

SP

SM

SP

SM

SW

SM

GP

SP/
SM

Flush-mounted
monument with locking
cap

Cement Seal

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

Light brown, silty, fine SAND with grass and
grass roots (medium dense, moist)

Light brown, fine SAND with silt and roots
(loose, moist)

(FILL)

Light brown, silty, fine to medium SAND
(loose, wet) (perched water from sprinkler
system)

Gray, silty, fine SAND with coarse sand and
trace gravel (medium dense, moist)

(ICE CONTACT)

Silt content decreases; gravel content
increases at 12.4 ft BGS

Dark gray, silty, fine SAND with gravel
(dense, moist)

Gray, gravelly, fine SAND with coarse sand
and silt (dense, moist)

(PRE FRASER)

Gray, silty, fine SAND with coarse sand and
gravel (dense, moist)

GRAVEL
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SAMPLE DATA

LAI-MW3

SOIL PROFILE

8 inGround Elevation (ft):

GROUNDWATER

Bl
ow

s/
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ot

Sa
m
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er

 T
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e

PI
D

 (p
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)

Drilled By:

Drilling Method:

Cascade Drilling Inc.

G
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ym
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail

C-8
(1 of 2)

Log of Monitoring Well LAI-MW3
Figure
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0.0

25.0

0.4

2.0

50/
2"

41

50/
6"

50/
6"

45/
6"

a1

a1

a1

a1

a1

SP

SM

SP

ATD

Bentonite chips

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 05/14/08
Total Depth of Boring = 80.0 ft.

Monitoring Well Completed 05/14/08
Total Depth of Monitoring Well = 80.0 ft.

Tan, fine SAND with silt and trace gravel
(medium dense, moist)

Tan, fine SAND with trace silt (dense, moist)

Silt content increases to 'with silt' at 49 ft
BGS

Silt content decreases to 'trace silt' at 54 ft
BGS

Tan to gray, silty, fine to medium SAND with
gravel (medium dense, moist)

Tan, fine to medium SAND with coarse
sand, gravel, and trace silt (medium dense
to dense, wet)
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SAMPLE DATA

LAI-MW3

SOIL PROFILE

Ground Elevation (ft):

GROUNDWATER

Bl
ow

s/
Fo

ot

Sa
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D

 (p
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Drilled By:

Drilling Method:

Cascade Drilling Inc.

G
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail

C-8
(2 of 2)

Log of Monitoring Well LAI-MW3
Figure
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0.0

0.0

0.0

0.0

11

8

6

6

a1

a1

a1

a1

AC
SP
SM

SP-
SM

SP

ATD

Flush-mounted
monument with locking
cap
Cement Seal

2-inch diameter,
Schedule 40, PVC well
casing

Bentonite chips

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Boring Completed 05/15/08
Total Depth of Boring = 30.0 ft.

Monitoring Well Completed 05/16/08
Total Depth of Monitoring Well = 30.0 ft.

Asphalt

Brown, fine to medium SAND with gravel
and silt (medium dense, moist)(roadbase)

(FILL)

Brown, silty, fine SAND with gravel (loose,
damp)(fill)

Dark brown, fine to medium SAND with
gravel and silt and trace shells (loose, moist)

(DREDGE FILL)

-grades dark gray with trace gravel and
shells

-grades trace silt, no gravel

Very loose soil; No samples collected below
20 ft BGS

Gray, SILT with trace fine sand (stiff, moist)
(cuttings from about 30 ft BGS)

0

5

10

15

20

25

30

35

40

W
at

er
 L

ev
el

D
ep

th
 (f

t)

Sa
m

pl
e 

N
um

be
r

& 
In

te
rv

al

U
SC

S 
Sy

m
bo

l Hollow-Stem Auger

SAMPLE DATA

LAI-MW4

SOIL PROFILE

8 inGround Elevation (ft):

GROUNDWATER
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s/
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Sa
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er

 T
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D

 (p
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)

Drilled By:

Drilling Method:

Cascade Drilling Inc.

G
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Notes:

Monitoring Well Detail

C-9Log of Monitoring Well LAI-MW4
Figure
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APPENDIX C – Divider 2 
 

Well and Boring Logs by Others 
 

 
 
Borings: 
B-1 
B-2 
FB-1 
FB-2 
FB-3 
FB-4 
FB-5 
FB-6 
FB-7 
FB-8 
FB-9 
FB10 
FB-11 
FB-12 
GP-1 
GP-2 
GP-3 
GP-4 
GP-5 
GP-6 
P-1 
P-2 
P-3 
P-4 
P-5 
P-6 
P-7 
P-8 
P-9 
P-10 
P-11 
SP-6 
SP-7 
TP-1 

TP-2 
TP-3 
TP-4 
 
Wells: 
MW-1 
MW-2 (SP-2) 
MW-3 (SP-3) 
MW-4 (SP-4) 
MW-5 (SP-5) 
MW-5A 
MW-8 
MW-8S 
MW-9 
MW-10 
MW-11S 
MW-11D 
MW-13 
RNS-MW1 
RNS-MW2 
RNS-MW3 
RNS-MW4 
RNS-MW5 
RNS-MW6 
RNS-MW7 
SVE-1 
 
Unavailable Logs: 
MW-6  
MW-7 
MW-12 
PMX-B-1 
PMX-B-2 
PMX-B-3 
PMX-B-4 













































































































































 
 
 
 
 
 
 
 

APPENDIX D 
 

Investigation-Derived Waste Disposal 
Documentation 

 
 
2009 Interim Action Soil Removal Totals 
Dock Street Borings Waste Disposal Documentation 
Laboratory Data Packages for Waste Disposal (2009 and 2013) 



TABLE D-1
2009 INTERIM ACTION CATEGORIZED WASTE REMOVAL TOTALS FROM CONTRACTOR

SAURO'S PROPERTY RI/FS
TACOMA, WASHINGTON

Table D-1
Page 1 of 11

5/14/2014Y:\094\048.012\R\RIFS\Appendices\Appendix D - IDW Disposal Documentation\Soil Removal Totals LANDAU ASSOCIATES

Document ID Job # Date Facility Material Type Scale Ticket # Trucking Co. Truck # BOL # Tons
32431 209052 10/1/2009 Chemical Waste Management Cat 1 002656040FLE Steve Forler Trucking Inc. 11 405241 30.65
32432 209052 10/1/2009 Chemical Waste Management Cat 1 002656041FLE Steve Forler Trucking Inc. 405243 30.43
32433 209052 10/1/2009 Chemical Waste Management Cat 1 002656042FLE Steve Forler Trucking Inc. 44 405242 29.88
32434 209052 10/1/2009 Chemical Waste Management Cat 1 002656043FLE Steve Forler Trucking Inc. 405244 28.63
32435 209052 10/1/2009 Chemical Waste Management Cat 1 002656079FLE Steve Forler Trucking Inc. 51 405264 35.78
32436 209052 10/1/2009 Chemical Waste Management Cat 1 002656080FLE Steve Forler Trucking Inc. 142 405266 35.15
32437 209052 10/1/2009 Chemical Waste Management Cat 1 002656081FLE Steve Forler Trucking Inc. 144 405265 35.15
32438 209052 10/1/2009 Chemical Waste Management Cat 1 002656082FLE Steve Forler Trucking Inc. 167 405267 37.95
32439 209052 10/1/2009 Chemical Waste Management Cat 1 002656083FLE Steve Forler Trucking Inc. 405268 36.65
32440 209052 10/1/2009 Chemical Waste Management Cat 1 002656084FLE Steve Forler Trucking Inc. 405269 39.5
32442 209052 10/5/2009 Chemical Waste Management Cat 1 002656085FLE Steve Forler Trucking Inc. 545 405271 39.45
32443 209052 10/6/2009 Chemical Waste Management Cat 1 002656086FLE Steve Forler Trucking Inc. 67 405309 30.23
32444 209052 10/6/2009 Chemical Waste Management Cat 1 002656087FLE Steve Forler Trucking Inc. 142 405310 28.88
32445 209052 10/6/2009 Chemical Waste Management Cat 1 002656088FLE Steve Forler Trucking Inc. 51 405312 32.85
32446 209052 10/6/2009 Chemical Waste Management Cat 1 002656089FLE Steve Forler Trucking Inc. 144 405315 32
32447 209052 10/6/2009 Chemical Waste Management Cat 1 002656090FLE Steve Forler Trucking Inc. 65 405316 34.7
32448 209052 10/6/2009 Chemical Waste Management Cat 1 002656091FLE Steve Forler Trucking Inc. 71 405317 31.9
32449 209052 10/6/2009 Chemical Waste Management Cat 1 002656092FLE Steve Forler Trucking Inc. 47 405318 30.05
32451 209052 10/6/2009 Chemical Waste Management Cat 1 002656093FLE Steve Forler Trucking Inc. 545 405313 22.6
32453 209052 10/6/2009 Chemical Waste Management Cat 1 002656094FLE Newsom Bros. 10 405314 35.08
32455 209052 10/6/2009 Chemical Waste Management Cat 1 002656095FLE Envircon and Trucking Inc 22 405320 33.23
32457 209052 10/6/2009 Chemical Waste Management Cat 1 002656096FLE Envircon and Trucking Inc 23 405321 31.4
32459 209052 10/6/2009 Chemical Waste Management Cat 1 002656097FLE Envircon and Trucking Inc 11 405322 32.6
32461 209052 10/6/2009 Chemical Waste Management Cat 1 002656098FLE Envircon and Trucking Inc 20 405323 31.65
32463 209052 10/6/2009 Chemical Waste Management Cat 1 002656099FLE Envircon and Trucking Inc 18 405324 30.6
32465 209052 10/6/2009 Chemical Waste Management Cat 1 002656100FLE Envircon and Trucking Inc 1 405325 32.85
32466 209052 10/7/2009 Chemical Waste Management Cat 1 002656101FLE Steve Forler Trucking Inc. 17 405345 29.95
32467 209052 10/7/2009 Chemical Waste Management Cat 1 002656102FLE Steve Forler Trucking Inc. 71 405338 30.95
32468 209052 10/7/2009 Chemical Waste Management Cat 1 002656103FLE Steve Forler Trucking Inc. 65 405340 30.83
32469 209052 10/7/2009 Chemical Waste Management Cat 1 002656104FLE Steve Forler Trucking Inc. 44 405346 30.28
32470 209052 10/7/2009 Chemical Waste Management Cat 1 002656105FLE Steve Forler Trucking Inc. 142 405347 30.78
32471 209052 10/7/2009 Chemical Waste Management Cat 1 002656106FLE Steve Forler Trucking Inc. 51 405341 29.85
32472 209052 10/7/2009 Chemical Waste Management Cat 1 002656107FLE Steve Forler Trucking Inc. 67 405342 30.53
32474 209052 10/7/2009 Chemical Waste Management Cat 1 002656108FLE Steve Forler Trucking Inc. 545 405343 29.9
32477 209052 10/7/2009 Chemical Waste Management Cat 1 002656109FLE Envirocon and Trucking Inc 18 405355 28.73
32479 209052 10/7/2009 Chemical Waste Management Cat 1 002656110FLE Envirocon and Trucking Inc 20 405349 31.43
32481 209052 10/7/2009 Chemical Waste Management Cat 1 002656111FLE Envirocon and Trucking Inc 26 405351 32.78
32483 209052 10/7/2009 Chemical Waste Management Cat 1 002656112FLE Envirocon and Trucking Inc 11 405352 32.2
32485 209052 10/7/2009 Chemical Waste Management Cat 1 002656113FLE Envirocon and Trucking Inc 1 405354 32.9
32487 209052 10/7/2009 Chemical Waste Management Cat 1 002656114FLE Envirocon and Trucking Inc 23 405356 33.28
32489 209052 10/13/2009 Chemical Waste Management Cat 1 002656115FLE Envirocon and Trucking Inc 11 405429 34



TABLE D-1
2009 INTERIM ACTION CATEGORIZED WASTE REMOVAL TOTALS FROM CONTRACTOR

SAURO'S PROPERTY RI/FS
TACOMA, WASHINGTON

Table D-1
Page 2 of 11

5/14/2014Y:\094\048.012\R\RIFS\Appendices\Appendix D - IDW Disposal Documentation\Soil Removal Totals LANDAU ASSOCIATES

Document ID Job # Date Facility Material Type Scale Ticket # Trucking Co. Truck # BOL # Tons
32491 209052 10/13/2009 Chemical Waste Management Cat 1 002656116FLE Envirocon and Trucking Inc 20 405428 31.35
32493 209052 10/13/2009 Chemical Waste Management Cat 1 002656117FLE Envirocon and Trucking Inc 26 405430 32.45
32692 209052 10/13/2009 Chemcial Waste Management Cat 1 002656118FLE Envirocon and Trucking Inc 23 405431 33.63
32879 209052 10/27/2009 Chemical Waste Management Cat 1 002656119FLE Steve Forler Trucking 27.4
32880 209052 10/27/2009 Chemical Waste Management Cat 1 002656120FLE Steve Forler Trucking 28.23
33003 209052 10/27/2009 Chemical Waste Management Cat 1 002656121FLE Envirocon Trucking 4 15717 31.83
32881 209052 10/27/2009 Chemical Waste Management Cat 1 002656122FLE Steve Forler Trucking 32.53
32884 209052 10/27/2009 Chemical Waste Management Cat 1 002656123FLE Steve Forler Trucking 29.03
32882 209052 10/27/2009 Chemical Waste Management Cat 1 002656124FLE Steve Forler Trucking 29.55
32883 209052 10/27/2009 Chemical Waste Management Cat 1 002656125FLE Steve Forler Trucking 28.85
32885 209052 10/27/2009 Chemical Waste Management Cat 1 002656126FLE Steve Forler Trucking 30.2
32886 209052 10/27/2009 Chemical Waste Management Cat 1 002656127FLE Envirocon Trucking 22 23904 32.18
32887 209052 10/27/2009 Chemical Waste Management Cat 1 002656128FLE Steve Forler Trucking 30.83
32888 209052 10/27/2009 Chemical Waste Management Cat 1 002656129FLE Envirocon Trucking M2 23928 32.25
32997 209052 10/27/2009 Chemical Waste Management Cat 1 002656130FLE Envirocon Trucking 5 15718 31.73
32893 209052 10/27/2009 Chemical Waste Management Cat 1 002656131FLE Envirocon Trucking 23 19640 33.23
32950 209052 10/27/2009 Chemical Waste Management Cat 1 002656133FLE Envirocon Trucking 6 19972 30.55
32999 209052 10/28/2009 Chemical Waste Management Cat 1 002656132FLE Envirocon Trucking 10 3446 34.75
32973 209052 11/2/2009 Chemical Waste Management Cat 1 002656134FLE Envirocon Trucking 26 18751 29.4
32984 209052 11/2/2009 Chemical Waste Management Cat 1 002656135FLE Envircon Trucking 20 16244 31.45
32971 209052 11/2/2009 Chemical Waste Management Cat 1 002656136FLE Envirocon Trucking 23 19641 33
32946 209052 11/2/2009 Chemical W aste Management Cat 1 002656137FLE Envirocon Trucking M1 23929 32.43
32952 209052 11/2/2009 Chemical Waste Management Cat 1 002656138FLE Envirocon Trucking 18 23840 32.4
32961 209052 11/2/2009 Chemical Waste Management Cat 1 002656299FLE Envirocon Trucking 11 23883 33.83
33171 209052 11/2/2009 Chemical Waste Management Cat 1 002656300FLE Envirocon Trucking 999 19150 27.9
32967 209052 11/2/2009 Chemical Waste Management Cat 1 002656301FLE Envirocon Trucking 22 23908 33.4
32977 209052 11/2/2009 Chemical Waste Management Cat 1 002656302FLE Envirocon Trucking RT2 20600 29.83
32979 209052 11/2/2009 Chemical Waste Management Cat 1 002656304FLE Envirocon Trucking RT1 19646 31.08
32975 209052 11/3/2009 Chemical Waste Management Cat 1 002656306FLE Envirocon Trucking 26 18752 29.78
32965 209052 11/3/2009 Chemical Waste Management Cat 1 002656307FLE Envirocon Trucking 20 16245 31.8
32963 209052 11/3/2009 Chemical Waste Management Cat 1 002656308FLE Envirocon Trucking 11 23884 33.45
32969 209052 11/3/2009 Chemical Waste Management Cat 1 002656309FLE Envirocon Trucking 22 23909 33.13
32948 209052 11/3/2009 Chemical Waste Management Cat 1 002656310FLE Envirocon Trucking M1 23930 32.45
32954 209052 11/3/2009 Chemical Waste Management Cat 1 002656311FLE Envirocon Trucking 18 23841 32.28
33147 209052 11/11/2009 Chemical Waste Management Cat 1 002656312FLE Envirocon Trucking 999 16360 30.28
33139 209052 11/11/2009 Chemical Waste Management Cat 1 002656313FLE Envirocon Trucking 26 18755 29.58
33133 209052 11/11/2009 Chemical Waste Management Cat 1 002656314FLE Envirocon Trucking 23 19644 31.33
33127 209052 11/11/2009 Chemical Waste Management Cat 1 002656315FLE Envirocon Trucking 20 16246 31.05
33308 209052 11/11/2009 Chemical Waste Management Cat 1 002656316FLE Newsom Bros 10 3462 32.8
33304 209052 11/11/2009 Chemical Waste Management Cat 1 002656317FLE Newsom Bros 4 19899 31.33
33305 209052 11/11/2009 Chemical Waste Management Cat 1 002656318FLE Newsom Bros 7 20354 32.6
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33424 209052 11/11/2009 Chemical Waste Management Cat 1 002656319FLE Envirocon Trucking 6 3431 31.98
33295 209052 11/11/2009 Chemical Waste Management Cat 1 002656320FLE Envirocon Trucking M1 23931 31.73
33163 209052 11/11/2009 Chemical Waste Management Cat 1 002656321FLE Envirocon Trucking RT2 20601 29.35
33155 209052 11/11/2009 Chemical Waste Management Cat 1 002656322FLE Envirocon Trucking RT1 19647 32.15
33141 209052 11/12/2009 Chemical Waste Management Cat 1 002656323FLE Envirocon Trucking 26 18756 33.48
33149 209052 11/12/2009 Chemical Waste Management Cat 1 002656324FLE Envirocon Trucking 999 16361 31.33
33129 209052 11/12/2009 Chemical Waste Management Cat 1 002656325FLE Envirocon Trucking 20 16247 31.5
33299 209052 11/12/2009 Chemical Waste Management Cat 1 002656326FLE Newsom Brothers 5 15719 26.45
33300 209052 11/12/2009 Chemical Waste Management Cat 1 002656327FLE Newsom Brothers 2 19166 31.58
33135 209052 11/12/2009 Chemical Waste Management Cat 1 002656328FLE Envirocon Trucking 23 19645 32.28
33293 209052 11/12/2009 Chemical Waste Management Cat 1 002656330FLE Envirocon Trucking M1 23934 31.45
33165 209052 11/12/2009 Chemical Waste Management Cat 1 002656331FLE Envirocon Trucking RT2 20602 28.98
33157 209052 11/12/2009 Chemical Waste Management Cat 1 002656332FLE Envirocon Trucking RT1 19648 31.6
33418 209052 11/12/2009 Chemical Waste Management Cat 1 002656333FLE Envirocon Trucking 6 3432 31.75
33137 209052 11/13/2009 Chemical Waste Management Cat 1 002656334FLE Envirocon Trucking 23 23933 34.73
33143 209052 11/13/2009 Chemical Waste Management Cat 1 002656335FLE Envirocon Trucking 26 18757 32.38
33131 209052 11/13/2009 Chemical Waste Management Cat 1 002656336FLE Envirocon Trucking 20 16248 30.75
33151 209052 11/13/2009 Chemical Waste Management Cat 1 002656337FLE Envirocon Trucking 999 16362 31.7
33291 209052 11/13/2009 Chemical Waste Management Cat 1 002656338FLE Envirocon Trucking M1 23935 32.03
33159 209052 11/13/2009 Chemical Waste Management Cat 1 002656339FLE Envirocon Trucking RT1 19649 31.8
33167 209052 11/13/2009 Chemical Waste Management Cat 1 002656340FLE Envirocon Trucking RT2 20603 29.75
33420 209052 11/13/2009 Chemical Waste Management Cat 1 002656341FLE Envirocon Trucking 6 3433 31.68
33184 209052 11/14/2009 Chemical Waste Management Cat 1 002656342FLE Envirocon Trucking 23 16200 31.78
33186 209052 11/14/2009 Chemical Waste Management Cat 1 002656343FLE Envirocon Trucking 20 16249 32.58
33414 209052 11/14/2009 Chemical Waste Management Cat 1 002656344FLE Envirocon Trucking 22 23916 32.65
33188 209052 11/14/2009 Chemical Waste Management Cat 1 002656346FLE Envirocon Trucking 26 18758 32.63
33410 209052 11/14/2009 Chemical Waste Management Cat 1 002656347FLE Envirocon Trucking 11 23890 34.15
33422 209052 11/16/2009 Chemical Waste Management Cat 1 002656345FLE Envirocon Trucking 18 20479 33.45

Cat 1 Total 3493
32282 209052 10/2/2009 LRI Cat 2 94787 Interwest 528/529 2913 29.11
32279 209052 10/2/2009 LRI Cat 2 94788 Interwest 530 3924 29.25
32300 209052 10/2/2009 LRI Cat 2 94790 Interwest 532 9201 29.33
32276 209052 10/2/2009 LRI Cat 2 94793 Interwest 582 2008 28.9
32297 209052 10/2/2009 LRI Cat 2 94819 Interwest 586/587 2850 28.69
32283 209052 10/2/2009 LRI Cat 2 94829 Interwest 528/529 2913 32.75
32280 209052 10/2/2009 LRI Cat 2 94835 Interwest 530 3924 32.18
32301 209052 10/2/2009 LRI Cat 2 94838 Interwest 532 9201 33.45
32277 209052 10/2/2009 LRI Cat 2 94841 Interwest 582 2008 32.24
32298 209052 10/2/2009 LRI Cat 2 94861 Interwest 586/587 2850 32.82
32121 209052 10/5/2009 LRI Cat 2 95026 Clearcreek 44/50 5059 34.04
32117 209052 10/5/2009 LRI Cat 2 95027 Clearcreek 43/51 4768 33.54
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32122 209052 10/5/2009 LRI Cat 2 95088 Clearcreek 44/50 5059 30.24
32118 209052 10/5/2009 LRI Cat 2 95090 Clearcreek 43/51 4768 29.6
32124 209052 10/8/2009 LRI Cat 2 95500 Clearcreek 43/51 4772 33.33
32328 209052 10/8/2009 LRI Cat 2 95504 Interwest 586/587 9254 32.45
32323 209052 10/8/2009 LRI Cat 2 95517 Interwest 582 2012 31.69
32333 209052 10/8/2009 LRI Cat 2 95525 Interwest 578/579 9978 31.88
32125 209052 10/8/2009 LRI Cat 2 95549 Clearcreek 43/51 4772 27.3
32329 209052 10/8/2009 LRI Cat 2 95555 Interwest 586/587 9254 29.34
32324 209052 10/8/2009 LRI Cat 2 95564 Interwest 582 2012 31.25
32334 209052 10/8/2009 LRI Cat 2 95570 Interwest 578/579 9978 31.38
32126 209052 10/8/2009 LRI Cat 2 95601 Clearcreek 43/51 4772 32.43
32330 209052 10/8/2009 LRI Cat 2 95608 Interwest 586/587 9254 29.98
32325 209052 10/8/2009 LRI Cat 2 95619 Interwest 582 2012 29.51
32335 209052 10/8/2009 LRI Cat 2 95624 Interwest 578/579 9978 30.61
32127 209052 10/8/2009 LRI Cat 2 95643 Clearcreek 43/51 4772 31.69
32331 209052 10/8/2009 LRI Cat 2 95648 Interwest 586/587 9254 30.05
32326 209052 10/8/2009 LRI Cat 2 95663 Interwest 582 2012 30.6
32336 209052 10/8/2009 LRI Cat 2 95673 Interwest 578/579 9978 29.28
32338 209052 10/9/2009 LRI Cat 2 95710 Interwest 582 2014 29.08
32343 209052 10/9/2009 LRI Cat 2 95717 Interwest 578/579 9979 30.25
32339 209052 10/9/2009 LRI Cat 2 95754 Interwest 582 2014 32.45
32344 209052 10/9/2009 LRI Cat 2 95759 Interwest 578/579 9979 30.96
32340 209052 10/9/2009 LRI Cat 2 95798 Interwest 582 2014 31.94
32345 209052 10/9/2009 LRI Cat 2 95803 Interwest 578/579 9979 31.56
32341 209052 10/9/2009 LRI Cat 2 95841 Interwest 582 2014 32.33
32346 209052 10/9/2009 LRI Cat 2 95844 Interwest 578/579 9979 31.31
32313 209052 10/12/2009 LRI Cat 2 96096 Clearcreek 43/51 4774 32.04
32307 209052 10/12/2009 LRI Cat 2 96102 Interwest 582 2017 30.25
32314 209052 10/12/2009 LRI Cat 2 96140 Clearcreek 43/51 4774 31.18
32308 209052 10/12/2009 LRI Cat 2 96144 Interwest 582 2017 31.66
32689 209052 10/24/2009 LRI Cat 2 97556 Clearcreek 43/51 4782 28.48
32842 209052 10/24/2009 LRI Cat 2 97561 Interwest 528/529 95609 27.22
32846 209052 10/24/2009 LRI Cat 2 97565 Interwest 584/585 11201 26.43
32850 209052 10/24/2009 LRI Cat 2 97566 Interwest 190/175 11301 25.61
32836 209052 10/24/2009 LRI Cat 2 97567 Interwest 568/569 11276 24.31
32854 209052 10/24/2009 LRI Cat 2 97571 Interwest 592/593 2065 27.2
32834 209052 10/24/2009 LRI Cat 2 97574 Interwest 158/165 9140 28.31
32840 209052 10/24/2009 LRI Cat 2 97576 Interwest 176/177 2674 30.92
32688 209052 10/24/2009 LRI Cat 2 97582 Clearcreek 43/51 4782 32.9
32843 209052 10/24/2009 LRI Cat 2 97583 Interwest 528/529 95609 30.21
32847 209052 10/24/2009 LRI Cat 2 97585 Interwest 584/585 11201 30.08
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32851 209052 10/24/2009 LRI Cat 2 97586 Interwest 190/175 11301 38.15
32837 209052 10/24/2009 LRI Cat 2 97588 Interwest 568/569 11276 34.57
32855 209052 10/24/2009 LRI Cat 2 97598 Interwest 592/593 2065 35.78
32687 209052 10/24/2009 LRI Cat 2 97601 Clearcreek 43/51 4782 32.6
32844 209052 10/24/2009 LRI Cat 2 97606 Interwest 528/529 95609 33.13
32848 209052 10/24/2009 LRI Cat 2 97607 Interwest 584/585 11201 33.71
32852 209052 10/24/2009 LRI Cat 2 97610 Interwest 190/175 11301 33.28
32838 209052 10/24/2009 LRI Cat 2 97612 Interwest 568/569 11276 32.5
32856 209052 10/24/2009 LRI Cat 2 97614 Interwest 592/593 2065 31.6
32686 209052 10/24/2009 LRI Cat 2 97622 Clearcreek 43/51 4782 29.32
32809 209052 10/28/2009 LRI Cat 2 97976 Interwest 568/569 7196 29.32
32804 209052 10/28/2009 LRI Cat 2 97981 Interwest 588/589 9019 29.7
32814 209052 10/28/2009 LRI Cat 2 97986 Interwest 586/587 9271 29.64
32819 209052 10/28/2009 LRI Cat 2 97991 Interwest 582 2328 28.81
32810 209052 10/28/2009 LRI Cat 2 98022 Interwest 568/569 7196 28.52
32805 209052 10/28/2009 LRI Cat 2 98023 Interwest 588/589 9019 31.41
32815 209052 10/28/2009 LRI Cat 2 98025 Interwest 586/587 9271 31.2
32820 209052 10/28/2009 LRI Cat 2 98032 Interwest 582 2328 33.01
32811 209052 10/28/2009 LRI Cat 2 98063 Interwest 568/569 7196 32.42
32806 209052 10/28/2009 LRI Cat 2 98065 Interwest 588/589 9019 31.8
32816 209052 10/28/2009 LRI Cat 2 98068 Interwest 586/587 9271 31.68
32821 209052 10/28/2009 LRI Cat 2 98071 Interwest 582 2328 30.45
32824 209052 10/28/2009 LRI Cat 2 98080 Interwest 528/529 95617 31.87
32812 209052 10/28/2009 LRI Cat 2 98109 Interwest 568/569 7196 30.95
32817 209052 10/28/2009 LRI Cat 2 98113 Interwest 586/587 9271 31.78
32807 209052 10/28/2009 LRI Cat 2 98118 Interwest 588/589 9019 31.5
32822 209052 10/28/2009 LRI Cat 2 98122 Interwest 582 2328 31.89
32825 209052 10/28/2009 LRI Cat 2 98128 Interwest 528/529 95617 33.31
32794 209052 10/29/2009 LRI Cat 2 98172 Interwest 590 9393 30.29
32789 209052 10/29/2009 LRI Cat 2 98173 Interwest 586 9272 29.42
32784 209052 10/29/2009 LRI Cat 2 98174 Interwest 699 9020 34.51
32779 209052 10/29/2009 LRI Cat 2 98175 Interwest 568 7197 29.57
32799 209052 10/29/2009 LRI Cat 2 98176 Clearcreek 43/51 4785 29.3
32800 209052 10/29/2009 LRI Cat 2 98195 Clearcreek 43/51 4785 31.73
32780 209052 10/29/2009 LRI Cat 2 98199 Interwest 568 7197 30.7
32785 209052 10/29/2009 LRI Cat 2 98202 Interwest 699 9020 30.23
32790 209052 10/29/2009 LRI Cat 2 98205 Interwest 586 9272 31.69
32795 209052 10/29/2009 LRI Cat 2 98211 Interwest 590 9393 30.81
32801 209052 10/29/2009 LRI Cat 2 98242 Clearcreek 43/51 4785 32.47
32781 209052 10/29/2009 LRI Cat 2 98250 Interwest 568 7197 32.54
32786 209052 10/29/2009 LRI Cat 2 98252 Interwest 699 9020 33.48
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32791 209052 10/29/2009 LRI Cat 2 98257 Interwest 586 9272 33.13
32796 209052 10/29/2009 LRI Cat 2 98258 Interwest 590 9393 32.14
32802 209052 10/29/2009 LRI Cat 2 98282 Clearcreek 43/51 4785 29.61
32782 209052 10/29/2009 LRI Cat 2 98292 Interwest 568 7197 35.79
32787 209052 10/29/2009 LRI Cat 2 98294 Interwest 699 9020 32.38
32792 209052 10/29/2009 LRI Cat 2 98297 Interwest 586 9272 31.61
32797 209052 10/29/2009 LRI Cat 2 98304 Interwest 590 9393 31.39
32860 209052 10/30/2009 LRI Cat 2 98329 Clearcreek 43/51 4786 30.93
32865 209052 10/30/2009 LRI Cat 2 98337 Clearcreek 44/50 5083 30.26
32870 209052 10/30/2009 LRI Cat 2 98342 Interwest 592/593 2074 29.63
32874 209052 10/30/2009 LRI Cat 2 98351 Interwest 578-579 9985 30.06
32861 209052 10/30/2009 LRI Cat 2 98372 Clearcreek 43/51 4786 33.65
32866 209052 10/30/2009 LRI Cat 2 98378 Clearcreek 44/50 5083 30.93
32871 209052 10/30/2009 LRI Cat 2 98383 Interwest 592/593 2074 31.46
32875 209052 10/30/2009 LRI Cat 2 98388 Interwest 578-579 9985 32.42
32862 209052 10/30/2009 LRI Cat 2 98413 Clearcreek 43/51 4786 31.43
32867 209052 10/30/2009 LRI Cat 2 98419 Clearcreek 44/50 5083 30.2
32872 209052 10/30/2009 LRI Cat 2 98435 Interwest 592/593 2074 32.36
32876 209052 10/30/2009 LRI Cat 2 98439 Interwest 578-579 9985 32.69
32863 209052 10/30/2009 LRI Cat 2 98453 Clearcreek 43/51 4786 29.27
32868 209052 10/30/2009 LRI Cat 2 98457 Clearcreek 44/50 5083 28.16
32909 209052 10/30/2009 LRI Cat 2 98475 Interwest 592/593 2074 32.72
32908 209052 10/30/2009 LRI Cat 2 98478 Interwest 578-579 9985 32.29
33013 209052 11/3/2009 LRI Cat 2 98849 Interwest 532 11548 31.09
33016 209052 11/3/2009 LRI Cat 2 98872 Interwest 570 9051 29.58
33014 209052 11/3/2009 LRI Cat 2 98891 Interwest 532 11548 32.15
33017 209052 11/3/2009 LRI Cat 2 98911 Interwest 570 9051 30.35
33011 209052 11/3/2009 LRI Cat 2 98916 Interwest 588 9025 30.22
33019 209052 11/4/2009 LRI Cat 2 98931 Clearcreek 44/50 5084 29.39
33024 209052 11/4/2009 LRI Cat 2 98944 Clearcreek 43/51 4787 27.15
33020 209052 11/4/2009 LRI Cat 2 98977 Clearcreek 44/50 5084 31.23
33025 209052 11/4/2009 LRI Cat 2 98980 Clearcreek 43/51 4787 31.31
33021 209052 11/4/2009 LRI Cat 2 99019 Interwest Clearcreek 5084 30.5
33026 209052 11/4/2009 LRI Cat 2 99021 Clearcreek 43/51 4787 32.81
33029 209052 11/4/2009 LRI Cat 2 99026 Interwest 528/529 95623 31.93
33022 209052 11/4/2009 LRI Cat 2 99055 Clearcreek 44/50 5084 31.34
33027 209052 11/4/2009 LRI Cat 2 99059 Clearcreek 43/51 4787 28.5
33030 209052 11/4/2009 LRI Cat 2 99063 Interwest 528/529 95623 31.34
33041 209052 11/5/2009 LRI Cat 2 99097 Clearcreek 44/50 5085 32.33
33046 209052 11/5/2009 LRI Cat 2 99099 Clearcreek 43/51 4788 32.8
33037 209052 11/5/2009 LRI Cat 2 99115 Interwest 588/589 9602 31.55
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33032 209052 11/5/2009 LRI Cat 2 99121 Interwest 590/591 9398 31.51
33042 209052 11/5/2009 LRI Cat 2 99146 Clearcreek 44/50 5085 31.97
33047 209052 11/5/2009 LRI Cat 2 99149 Clearcreek 43/51 4788 26.84
33033 209052 11/5/2009 LRI Cat 2 99161 Interwest 590/591 9398 30.92
33038 209052 11/5/2009 LRI Cat 2 99181 Interwest 588/589 9602 30.02
33043 209052 11/5/2009 LRI Cat 2 99188 Clearcreek 44/50 5085 31.14
33048 209052 11/5/2009 LRI Cat 2 99195 Clearcreek 43/51 4788 33.39
33034 209052 11/5/2009 LRI Cat 2 99202 Interwest 590/591 9398 31.31
33039 209052 11/5/2009 LRI Cat 2 99220 Interwest 588/589 9602 30.39
33044 209052 11/5/2009 LRI Cat 2 99229 Clearcreek 44/50 5085 30.24
33049 209052 11/5/2009 LRI Cat 2 99236 Clearcreek 43/51 4788 30.64
33035 209052 11/5/2009 LRI Cat 2 99241 Interwest 590/591 9398 30.38
33060 209052 11/9/2009 LRI Cat 2 99499 Clearcreek 44/50 5087 27.61
33065 209052 11/9/2009 LRI Cat 2 99505 Clearcreek 43/51 4790 26.21
33061 209052 11/9/2009 LRI Cat 2 99541 Clearcreek 44/50 5087 31.64
33066 209052 11/9/2009 LRI Cat 2 99550 Clearcreek 43/51 4790 32.82
33062 209052 11/9/2009 LRI Cat 2 99591 Clearcreek 44/50 5087 33
33067 209052 11/9/2009 LRI Cat 2 99598 Clearcreek 43/51 4790 32.19
33063 209052 11/9/2009 LRI Cat 2 99628 Clearcreek 44/50 5087 31.97
33068 209052 11/9/2009 LRI Cat 2 99636 Clearcreek 43/51 4790 30.22
33115 209052 11/10/2009 LRI Cat 2 99673 Clearcreek 44/50 5088 32.35
33120 209052 11/10/2009 LRI Cat 2 99679 Clearcreek 43/51 4791 32.49
33395 209052 11/10/2009 LRI Cat 2 99709 Interwest 590 11679 30.62
33116 209052 11/10/2009 LRI Cat 2 99716 Clearcreek 44/50 5088 28.56
33121 209052 11/10/2009 LRI Cat 2 99719 Clearcreek 43/51 4791 27.37
33400 209052 11/10/2009 LRI Cat 2 99725 Interwest 592 11384 29.56
33404 209052 11/10/2009 LRI Cat 2 99726 Interwest 524 11403 31.6
33396 209052 11/10/2009 LRI Cat 2 99741 Interwest 590 11679 28.56
33391 209052 11/10/2009 LRI Cat 2 99748 Interwest 526 2275 31.83
33117 209052 11/10/2009 LRI Cat 2 99759 Clearcreek 44/50 5088 33.02
33122 209052 11/10/2009 LRI Cat 2 99762 Clearcreek 43/51 4791 33.18
33405 209052 11/10/2009 LRI Cat 2 99765 Interwest 524 11403 33.44
33401 209052 11/10/2009 LRI Cat 2 99770 Interwest 592 11384 31.99
33397 209052 11/10/2009 LRI Cat 2 99778 Interwest 590 11679 32.17
33392 209052 11/10/2009 LRI Cat 2 99783 Interwest 526 2275 34.88
33118 209052 11/10/2009 LRI Cat 2 99791 Clearcreek 44/50 5088 30.68
33123 209052 11/10/2009 LRI Cat 2 99792 Clearcreek 43/51 4791 28.44
33406 209052 11/10/2009 LRI Cat 2 99800 Interwest 524 11403 32.41
33402 209052 11/10/2009 LRI Cat 2 99805 Interwest 592 11384 32.09
33398 209052 11/10/2009 LRI Cat 2 99825 Interwest 590 11679 30.2
33393 209052 11/10/2009 LRI Cat 2 99836 Interwest 526 2275 31.8
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33208 209052 11/16/2009 LRI Cat 2 100430 Interwest 568/569 9860 31.15
33199 209052 11/16/2009 LRI Cat 2 100440 Interwest 588/589 9613 32.7
33213 209052 11/16/2009 LRI Cat 2 100449 Interwest 586/587 11984 34.25
33194 209052 11/16/2009 LRI Cat 2 100459 Interwest 590/591 11684 32.61
33204 209052 11/16/2009 LRI Cat 2 100481 Interwest 570/571 9061 33.24
33209 209052 11/16/2009 LRI Cat 2 100483 Interwest 568/569 9860 34.99
33200 209052 11/16/2009 LRI Cat 2 100486 Interwest 588/589 9613 32.33
33214 209052 11/16/2009 LRI Cat 2 100491 Interwest 586/587 11984 31.27
33195 209052 11/16/2009 LRI Cat 2 100500 Interwest 590/591 11684 32.19
33205 209052 11/16/2009 LRI Cat 2 100520 Interwest 570/571 9061 31.9
33210 209052 11/16/2009 LRI Cat 2 100527 Interwest 568/569 9860 27.95
33201 209052 11/16/2009 LRI Cat 2 100530 Interwest 588/589 9613 28.14
33215 209052 11/16/2009 LRI Cat 2 100540 Interwest 586/587 11984 30.35
33196 209052 11/16/2009 LRI Cat 2 100548 Interwest 590/591 11684 31.77
33206 209052 11/16/2009 LRI Cat 2 100562 Interwest 570/571 9061 30.21
33211 209052 11/16/2009 LRI Cat 2 100570 Interwest 568/569 9860 29.9
33216 209052 11/16/2009 LRI Cat 2 100577 Interwest 586/587 11984 30.51
33197 209052 11/16/2009 LRI Cat 2 100583 Interwest 590/591 11684 32.16
33202 209052 11/16/2009 LRI Cat 2 100589 Interwest 588/589 9613 30.08
33329 209052 11/17/2009 LRI Cat 2 100621 Interwest 570 9062 15.86
33345 209052 11/17/2009 LRI Cat 2 100629 Interwest 588 9614 16.19
33241 209052 11/17/2009 LRI Cat 2 100630 Interwest 586 11985 15.93
33234 209052 11/17/2009 LRI Cat 2 100643 Interwest 590 11687 16.14
33331 209052 11/17/2009 LRI Cat 2 100677 Interwest 570 9062 16.03
33347 209052 11/17/2009 LRI Cat 2 100680 Interwest 588 9614 14.55
33243 209052 11/17/2009 LRI Cat 2 100683 Interwest 586 11985 15.03
33235 209052 11/17/2009 LRI Cat 2 100687 Interwest 590 11687 15.85
33333 209052 11/17/2009 LRI Cat 2 100724 Interwest 570 9062 16.16
33218 209052 11/17/2009 LRI Cat 2 100755 Clearcreek 44 5093 17.16
33356 209052 11/17/2009 LRI Cat 2 100765 Interwest 568 9861 16.54
33220 209052 11/17/2009 LRI Cat 2 100766 Clearcreek 45 4898 12.96
33335 209052 11/17/2009 LRI Cat 2 100772 Interwest 570 9062 15.51
33246 209052 11/17/2009 LRI Cat 2 100775 Interwest 586 11985 14.96
33236 209052 11/17/2009 LRI Cat 2 100776 Interwest 590 11687 16.19
33315 209052 11/17/2009 LRI Cat 2 100780 Interwest 576 2959 16.58
33321 209052 11/17/2009 LRI Cat 2 100787 Interwest 592 11388 14.93
33327 209052 11/17/2009 LRI Cat 2 100791 Interwest 176 7594 15.91
33523 209052 11/18/2009 LRI Cat 2 100857 Clearcreek 43/51 4798 31.08
33517 209052 11/18/2009 LRI Cat 2 100891 Clearcreek 44/50 5094 32.51
33509 209052 11/19/2009 LRI Cat 2 100986 Clearcreek 44/50 5095 29.68
33690 209052 11/20/2009 LRI Cat 2 101181 Interwest 530 9631 33.85
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33696 209052 11/20/2009 LRI Cat 2 101185 Interwest 528/529 11914 32.93
33702 209052 11/20/2009 LRI Cat 2 101190 Interwest 158/165 2276 30.11
33708 209052 11/20/2009 LRI Cat 2 101196 Interwest 176/177 7597 32.53
33684 209052 11/20/2009 LRI Cat 2 101206 Interwest 576/577 2961 27.42
33691 209052 11/20/2009 LRI Cat 2 101248 Interwest 530 9631 33.11
33697 209052 11/20/2009 LRI Cat 2 101250 Interwest 528/529 11914 36.75
33703 209052 11/20/2009 LRI Cat 2 101258 Interwest 158/165 2276 34.26
33709 209052 11/20/2009 LRI Cat 2 101271 Interwest 176/177 7597 32.31
33685 209052 11/20/2009 LRI Cat 2 101275 Interwest 576/577 2961 31.9
33692 209052 11/20/2009 LRI Cat 2 101292 Interwest 530 9631 32.1
33698 209052 11/20/2009 LRI Cat 2 101294 Interwest 528/529 11914 33.57
33704 209052 11/20/2009 LRI Cat 2 101307 Interwest 158/165 2276 34.98
33710 209052 11/20/2009 LRI Cat 2 101312 Interwest 176/177 7597 34.66
33686 209052 11/20/2009 LRI Cat 2 101321 Interwest 576/577 2961 32.44
33718 209052 11/21/2009 LRI Cat 2 101340 Interwest 176/177 7598 32.68
33714 209052 11/21/2009 LRI Cat 2 101342 Interwest 158/165 2278 33.18
33719 209052 11/21/2009 LRI Cat 2 101363 Interwest 176/177 7598 37.47
33715 209052 11/21/2009 LRI Cat 2 101366 Interwest 158/165 2278 34.11
33720 209052 11/21/2009 LRI Cat 2 101387 Interwest 176/177 7598 32.03
33716 209052 11/21/2009 LRI Cat 2 101389 Interwest 158/165 2278 34.01
33712 209052 11/23/2009 LRI Cat 2 101422 Clearcreek 43/51 4801 28.64
33581 209052 11/23/2009 LRI Cat 2 101436 Interwest 570/571 9065 33.21
33582 209052 11/23/2009 LRI Cat 2 101481 Interwest 570/571 9065 28.4
33583 209052 11/23/2009 LRI Cat 2 101527 Interwest 570/571 9065 30.51
33579 209052 11/24/2009 LRI Cat 2 101600 Interwest 570/571 9067 31.24
33921 209052 11/24/2009 LRI Cat 2 101609 Interwest 588/589 9620 33.96
33541 209052 11/25/2009 LRI Cat 2 101767 Clearcreek 44/50 5096 31.56
33547 209052 11/25/2009 LRI Cat 2 101772 Clearcreek 43/51 4802 32.03
33585 209052 11/25/2009 LRI Cat 2 101777 Interwest 570/571 9070 30.37
33565 209052 11/25/2009 LRI Cat 2 101794 Interwest 588/589 9623 32.56
33572 209052 11/25/2009 LRI Cat 2 101798 Interwest 586/587 11987 33.77
33548 209052 11/25/2009 LRI Cat 2 101837 Clearcreek 43/51 4802 31.15
33586 209052 11/25/2009 LRI Cat 2 101846 Interwest 570/571 9070 30.32
33566 209052 11/25/2009 LRI Cat 2 101849 Interwest 588/589 9623 30.62
33573 209052 11/25/2009 LRI Cat 2 101854 Interwest 586/587 11987 32.08
33542 209052 11/25/2009 LRI Cat 2 101889 Clearcreek 44/50 5096 31.71
33587 209052 11/25/2009 LRI Cat 2 101894 Interwest 570/571 9070 31.02
33549 209052 11/25/2009 LRI Cat 2 101900 Clearcreek 43/51 4802 32.43
33567 209052 11/25/2009 LRI Cat 2 101909 Interwest 588/589 9623 31.99
33574 209052 11/25/2009 LRI Cat 2 101912 Interwest 586/587 11987 31.05
33543 209052 11/25/2009 LRI Cat 2 108131 Clearcreek 44/50 5096 31.11



TABLE D-1
2009 INTERIM ACTION CATEGORIZED WASTE REMOVAL TOTALS FROM CONTRACTOR

SAURO'S PROPERTY RI/FS
TACOMA, WASHINGTON

Table D-1
Page 10 of 11

5/14/2014Y:\094\048.012\R\RIFS\Appendices\Appendix D - IDW Disposal Documentation\Soil Removal Totals LANDAU ASSOCIATES

Document ID Job # Date Facility Material Type Scale Ticket # Trucking Co. Truck # BOL # Tons
33559 209052 11/30/2009 LRI Cat 2 102183 Clearcreek 44/50 5097 31.54
33553 209052 11/30/2009 LRI Cat 2 102191 Clearcreek 43/51 4803 33.35
33560 209052 11/30/2009 LRI Cat 2 102229 Clearcreek 44/50 5097 32.74
33554 209052 11/30/2009 LRI Cat 2 102232 Clearcreek 43/51 4803 30.28
33561 209052 11/30/2009 LRI Cat 2 102312 Clearcreek 44/50 5097 32.85
33829 209052 12/1/2009 LRI Cat 2 102384 Interwest 570/571 9073 30.82
33824 209052 12/1/2009 LRI Cat 2 102387 Interwest 590/591 11696 30.16
33830 209052 12/1/2009 LRI Cat 2 102423 Interwest 570/571 9073 32.14
33825 209052 12/1/2009 LRI Cat 2 102430 Interwest 590/591 11696 31.51
33831 209052 12/1/2009 LRI Cat 2 102455 Interwest 570/571 9073 27.82
33826 209052 12/1/2009 LRI Cat 2 102461 Interwest 590/591 11696 30.5
33832 209052 12/1/2009 LRI Cat 2 102507 Interwest 570/571 9073 30.37
33827 209052 12/1/2009 LRI Cat 2 102510 Interwest 590/591 11696 31
33820 209052 12/3/2009 LRI Cat 2 102692 Interwest 586/587 11993 31.38
33808 209052 12/3/2009 LRI Cat 2 102700 Interwest 158/165 2279 32.16
33817 209052 12/3/2009 LRI Cat 2 102709 Clearcreek 43/51 4807 29.7
33821 209052 12/3/2009 LRI Cat 2 102718 Interwest 586/587 11993 29.59
33809 209052 12/3/2009 LRI Cat 2 102739 Interwest 158/165 2279 30.55
33834 209052 12/3/2009 LRI Cat 2 102768 Clearcreek 44/50 4951 25.95
33822 209052 12/3/2009 LRI Cat 2 102790 Interwest 586/587 11993 24.65
33810 209052 12/3/2009 LRI Cat 2 102799 Interwest 158/165 2279 28.38
33816 209052 12/3/2009 LRI Cat 2 102812 Clearcreek 43/51 4807 32.48
34111 209052 12/15/2009 LRI Cat 2 104171 Bravo B18 104171 7.15
34110 209052 12/16/2009 LRI Cat 2 104266 Bravo B18 104266 8.37

Cat 2 Total 8483
32303 209052 10/12/2009 WM Dickson Cat 3 1063907 Interwest 582 2017 26
32310 209052 10/12/2009 WM Dickson Cat 3 1063908 Clearcreek 43/51 4774 26
32304 209052 10/12/2009 WM Dickson Cat 3 1063914 Interwest 582 2017 26
32311 209052 10/12/2009 WM Dickson Cat 3 1063916 Clearcreek 43/51 4774 26
32305 209052 10/12/2009 WM Dickson Cat 3 1063919 Interwest 582 2017 26
32312 209052 10/12/2009 WM Dickson Cat 3 1063920 Clearcreek 43/51 4774 26
32306 209052 10/12/2009 WM Dickson Cat 3 1063927 Interwest 582 2017 26
32830 209052 10/26/2009 WM Dickson Co. Cat 3 1064754 Interwest 528/529 95610 23.4
32827 209052 10/26/2009 WM Dickson Co. Cat 3 1064761 Interwest 582 2326 26
32831 209052 10/26/2009 WM Dickson Co. Cat 3 1064768 Interwest 528/529 95610 26
32828 209052 10/26/2009 WM Dickson Co. Cat 3 1064776 Interwest 582 2326 26
32832 209052 10/26/2009 WM Dickson Co. Cat 3 1064786 Interwest 528/529 95610 23.4
33051 209052 11/6/2009 WM Dickson Cat 3 1066001 Clearcreek 43/51 4789 26
33056 209052 11/6/2009 WM Dickson Cat 3 1066002 Clearcreek 44/50 5086 26
33052 209052 11/6/2009 WM Dickson Cat 3 1066011 Clearcreek 43/51 4789 30.97
33057 209052 11/6/2009 WM Dickson Cat 3 1066014 Clearcreek 44/50 5086 28.23
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33053 209052 11/6/2009 WM Dickson Cat 3 1066027 Clearcreek 43/51 4789 26
33058 209052 11/6/2009 WM Dickson Cat 3 1066043 Clearcreek 44/50 5086 26
33054 209052 11/6/2009 WM Dickson Cat 3 1066050 Clearcreek 43/51 4789 26
33516 209052 11/18/2009 WM Dickson Co Cat 3 1066868 Clearcreek 44/50 5094 26
33522 209052 11/18/2009 WM Dickson Co Cat 3 1066874 Clearcreek 43/51 4798 26
33511 209052 11/19/2009 WM Dickson Co. Cat 3 1067010 Clearcreek 44/50 5095 26
33485 209052 11/19/2009 WM Dickson Co. Cat 3 1067025 Interwest 582 2333 26
33562 209052 11/30/2009 WM Dickson Cat 3 1067475 Clearcreek 44/50 5097 26
33555 209052 11/30/2009 WM Dickson Cat 3 1067478 Clearcreek 43/51 4803 26
33563 209052 11/30/2009 WM Dickson Cat 3 1067489 Clearcreek 44/50 5097 26
33556 209052 11/30/2009 WM Dickson Cat 3 1067497 Clearcreek 43/51 4803 26
33557 209052 11/30/2009 WM Dickson Cat 3 1067507 Clearcreek 43/51 4803 26
33983 209052 12/14/2009 WM Dickson Co. Cat 3 1068872 Clearcreek 49 4714 6.5

Cat 3 Total 737

Notes:
Percent of 

Total Removed
(a) Waste types per category defined in RI report Section 3.0. Category Subtotals (tons) Cat 1 3,493 27.5%
(b) Sauro's property RCRA Site Identification Number is WAD027550722. Cat 2 8,483 66.7%

Cat 3 737 5.8%
Total Removed (tons) 12,713
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P R S G r o u p , I n c 
E N T R Y L O G F O R N O N - H A Z A R D O U S I T E M S 

3003 Taylor Way 
Tacoma, WA 98421 

Phone: (253)383-4175 Fax: (253)383-4531 
prs@prsplant.net 

Date: 1-2-2014 Carrier: NORTHERN Vehicle #: 107 

Drivers Signature *: Tony Plant Employee: Kenny Time: 1405 

Generator 

Name 
Profile 

# 

XVnrL 

Generator 

Name 
Profile 

# 

XVnrL 

% Water: 60% Ph: 7.0 Flash>140 ^ 
Other Value (Fuel Only) : 

Generator 

Name 
Profile 

# 

XVnrL 

% Solids: 
40% 

Tank # Or Area: 
YARD 

Chlor Test:NA ^ 
SnifferPass D F a i l Q 
Chlor Value: 

Generator 

Name 
Profile 

# 

TT U I IV 

O r d e r , 

B O L , O r 

Manifest 

# 

Used 
Oil 

Spent 
Antifreeze 

Used Oil 
Filters 

Off Spec. 
Fuel 

Waste 
Water Solids PCS Absorbent Empty 

Drums 
Other 

Landau 
4062 
-b 

13015 5drums ic 

Landau 
4065 
-b 

13015 2drums ic 

/ 
/ 

\ t 

* The information contained in this entry log describes your waste as specified in the specific waste profile approved in to the PRS facility. 
Please verify the information for accuracy prior to signing. 

smott
Rectangle



thern 
E N V I R O N M E N T A L 
E P A I D * WAH000039211 
U S D O T # 2133996 
253.212.5446 

B . O . L . # 1 3 4 4 

SHIPPING PAPER 

D E L I V E R Y DATE wo# 
I "2 n 5 CT~ 

S H I P P E R / C U S T O M E R C O N T A C T NAME 

A D D R E S S P H O N E # 

CITY, STATE, ZIP 

C O N S I G N E E / F A C I L I T Y 

V-' 
C O N T A C T N A M E , , 

A D D R E S S 

4 

P H O N E , * -

2 U J I / c 
CITY, STAT.ErZ*P-

C f Z > U 
/ / / < 

HM U S DOT Description (Including Proper Shipping Name. Hazard Class, and ID Number) 
Containers 

No. | Type 
Total 

Quantity UOM C H L O R pH 

M A T E R I A L NOT R E G U L A T E D B Y D O T 
( U S E D O I L AND W A T E R ) 

B M A T E R I A L NOT R E G U L A T E D B Y D O T 
( S P E N T A N T I F R E E Z E ) 

M A T E R I A L NOT R E G U L A T E D B Y D O T 
( S P E N T O I L A B S O R B E N T S AND D E B R I S ) 

D C O M B U S T I B L E L IQUID N.O.S. , 3, NA1993, PGII I , 
RQ (100) (CONTAINS D I E S E L & G A S O L I N E ) E R G 128 

Special Handling Instruction and Additional Information: 

A. PROFILE # ,s? 

B. PROFILE # 

C. PROFILE* 

D. PROFILE # 

E. PROFILE # 

F. PROFILE # 

S H I P P E R ' S C E R T I F I C A T I O N : "I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and are classif ied, 
packaged, marked and labelled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regulations." 
I also certify that all times listed above are true and correct. ^ 

S I G N A T U R E ( S H I P P E R ) PRINT O R T Y P E NAME 

X jl£Wt A'YlT? 
( C A R R I E R / T R A N S B O R T E R ) PRINT OR T Y P E NAME 

0 f o 

X / 
S I G N A T U R E 

X 
S I G N A T U R E 

X 

DAY 

0 2 - - s J 
( C O N S I G N E E / F A C I L I T Y ) PRINT OR T Y P E NAME 

X z 













 
 
 
 
 
 
 
 

APPENDIX E 
 

Post-Interim Action Construction As-Builts 
 

 



















 
 
 
 
 
 
 
 

APPENDIX F 
 

Decommissioned Well Logs and Reports 
 

 
Submittal Paperwork 
 
Decommissioned Wells: 
SVE-1 
MW-4 
MW-6 
MW-8S 
MW-8 
MW-9 
MW-10 
MW-11S 
MW-11D 
MW-12 
 
 
 



3203 15th Street
Everett, WA 98201
Tel: [425] 252-5800
Fax: [425] 252-1093
www.clearcreekcon.com

If enclosures are not as noted, please notify us at once.
PRINTED: 9/23/2009 2:05:38 PM PAGE 1 of 1

SUBMITTAL TRANSMITTAL

TO:

ATTENTION:

WE ARE SENDING YOU THE FOLLOWING SUBMITTALS:

REMARKS:

RECEIVED BY:

SIGNATURE:

TITLE:

DATE:

COPIES SPEC NO. DESCRIPTION

6 Well Decommission Report: Resource Protection Well Report

DATE: 9/23/2009

PROJECT: Sauro Property Cleanup

JOB NO: 209052

SUBMITTAL #: 28

RE: Well Decommission Reports

City of Tacoma Public Works

747 Market Street

Room 620

Mark Henry

Resource Protection Well Reports for the 10 Abandoned Monitoring Wells

http://www.clearcreekcon.com/
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APPENDIX G 
 

Underground Storage Tank Decommissioning and 
Removal Documentation 

 
 
 
 
 



3203 15th Street
Everett, WA 98201
Tel: [425] 252-5800
Fax: [425] 252-1093
www.clearcreekcon.com

Mass Excavat i on  S i t e  Remediat i on  S i te  Deve lopment  Soi l /Wate r  D i sposa l
S t r e am /W e t l a n d  Re s t o r a t i on   T r ea tm en t  Sy s t em  I n s t a l l a t i o n  T e s t  P i t t i n g
UST Decommiss i on ing  Haz .  Was te  T ranspor tat i on  Drum Prof i l i ng  &  Di sposa l

PRINTED: 1/18/2010 1:52:48 PM If enclosures are not as noted, please notify us at once. PAGE 1 of 1

LETTER OF TRANSMITTAL

TO:

CC: «copyto»

WE ARE SENDING YOU THE FOLLOWING ITEMS:

ITEM COPIES DESCRIPTION

Permit 1 TFD Approved UST Removal Permit

Certificate 1 Pump & Rinse for 300-gallon UST

Certificate 1 Pump & Rinse for 500-gallon UST

Weight Ticket 1 Disposal Ticket for USTs

REMARKS:

UST Removal Backup Documentation

ATTENTION:

DATE: 1/18/2010

PROJECT: Sauro Property Cleanup

JOB NO: 209052 TRANSMITTAL NO: 30

City of Tacoma Public Works

747 Market Street

Room 620

Mark Henry

http://www.clearcreekcon.com/












 
 
 
 
 
 
 
 

APPENDIX H 
 

Groundwater Screening Levels for Vapor Intrusion 
Pathway - Calculations  

 
  



TABLE H-1
UNRESTRICTED LAND USE VAPOR INTRUSION SCREENING CRITERIA SUMMARY

SAURO'S PROPERTY RI/FS
TACOMA, WASHINGTON

Table H-1
Page 1 of 1

5/14/2014 path\Unrestricted Tbl H-1_IA CULs & SLs Summary LANDAU ASSOCIATES

Constituent

of Concern CUL (Carc.) CUL (Non-Carc.) SL (Carc.) SL (Non-Carc.) SL (Carc.) SL (Non-Carc.)
PCE 9.6 18 320 610 24 47

TCE 0.37 0.91 12 30 1.6 3.8

VC 0.28 46 9.5 1500 0.35 56

= Most Conservative Cleanup Levels (CUL) or Screening Level (SL)

Carc. = Carcinogenic
CLARC = Cleanup Levels and Risk Calculations
CUL = Cleanup Level
IAALs = Indoor Air Action Levels
Non-Carc. = Non-Carcinogenic
PCE = Tetrachloroethene
TCE = Trichloroethene
µg/m3 = Micrograms per Cubic Meter
µg/L = Micrograms per Liter
VC = Vinyl Chloride

(a) Soil gas screening levels are provide for reference only.  No soil gas data was collected during the remedial investigation.

MTCA Method B

Soil Gas (µg/m3) Groundwater (µg/L)

Screening Levels Protective of MTCA Method B

Air (µg/m3)



TABLE H-2
UNRESTRICTED MTCA METHOD B CARCINOGENIC RISK CLEANUP LEVELS AND

 SCREENING LEVELS FOR TETRACHLOROETHENE
SAURO'S PROPERTY RI/FS

TACOMA, WASHINGTON

Table H-2
Page 1 of 1

5/14/2014Y:\094\048.012\R\RIFS\Appendices\Appendix H - VI Screening Calcs\Unrestricted LANDAU ASSOCIATES

Given: IURPCE(µg/m3) = 0.00000026 Inhalation unit risk (IUR) from EPA IRIS Database last updated 2/10/12

 Hcc @ 13° Celsius (C) = 0.393 Henry's Law Constant (H cc ) from EPA On-line Tools for Site Assessment

Constants from MTCA Equation 750-2, for Carcinogens with reduced RISK per WAC 173-340-750 (4)(b)(ii)(B)
RISK = 1.E-06 Acceptable cancer risk level

ABW (kg) = 70 Average body weight over exposure duration
AT (yr) = 75 Averaging time

UCF (µg/mg) = 1000 Unit conversion factor
CPF = Carcinogenic potency factor per WAC 173-340-708(8) (kg-day/mg) 

BR (m3/day) = 20 Breathing/inhalation rate
ABS (unitless) = 1 Inhalation absorption fraction

ED (yr) = 30 Exposure duration
EF (unitless) = 1 Exposure frequency

Find: (a) CPF, (b) Indoor Air Cleanup Level (CULIA), (c) Soil Gas Screening Level (SLSG),  and (d) Shallow GW Screening Level (SLGW)

Equations: (1) CPF (kg-day/mg) = IUR x ABW x UCF From EPA Risk Assessment Guidance for Superfund Appendix E
           BR

(2)  CULIA (µg/m3)= RISK X ABW X AT X UCF MTCA Equation 750-2
CPF X BR X ABS X ED X EF

(3)  SLSG (µg/m3) = SLIA /VAF Eqn 2. Generic soil gas VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
   The sub-slab soil gas screening level is based on a Vapor Attenuation Factor (VAF) of 0.03, per EPA's
   updated database (EPA's Vapor Intrusion Database: Evaluation and Characterization of Attenuation 
   Factors for Chlorinated Volatile Organic Compounds and Residential Buildings ; EPA 530-R-10-002.  
   March 16, 2012) and communications with Ecology.

(4)  SLGW (µg/L) =             SLIA              Eqn 1. Generic groundwater VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
VAF x UCF x Hcc    VAF = 0.001 (unitless; default)

   UCF = 1000 L/m3

   Hcc = Chemical- and temperature-dependent value.  Hcc values are based on an average Washington shallow
        groundwater temperature of 13 °C, consistent with Ecology's draft vapor intrusion guidance document.

Solve: (a) CPF (kg-day/mg) = 0.00091
(b) CULIA (µg/m3)= 9.6
(c) SLSG (µg/m3) = 320
(d) SLGW (µg/L) = 24



TABLE H-3
UNRESTRICTED METHOD B NON-CARCINOGENIC RISK CLEANUP LEVELS AND
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TACOMA, WASHINGTON

Table H-3
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Given: RfCPCE(mg/m3) = 0.04 RfC from EPA IRIS database updated 2/10/2012 based on studies of
 occupationally-exposed adults; childhood exposure studies inadequate

RfDPCE(mg/kg-day) = 0.011428571 RfC PCE  multiplied by standard adult BR of 20m 3 /day over standard adult
average body weight of 70 kg.

 Hcc @ 13° Celsius (C) = 0.393 Henry's Law Constant (H cc ) from EPA On-line Tools for Site Assessment

Constants from MTCA Equation 750-1, for Non-carcinogens per WAC 173-340-750 (4)(b)(ii)(A)
ABW (kg) = 16 Average body weight over exposure duration

UCF (µg/mg) = 1000 Unit conversion factor
HQ (unitless) = 1 Hazard Quotient

AT (yr) = 6 Averaging time
BR (m3/day) = 10 Breathing/inhalation rate

ABS (unitless) = 1 Inhalation absorption fraction
ED (yr) = 6 Exposure duration

EF (unitless) = 1 Exposure frequency

Find: (a) Indoor Air Cleanup Level (CULIA), (b) Soil Gas Screening Level (SLSG), and (c) Shallow GW Screening Level (SLGW)

Equations: (1)  CULIA (µg/m3)= RfD X ABW X UCF X HQ X AT MTCA Equation 750-1
BR X ABS X ED X EF

(2)  SLSG (µg/m3) = SLIA /VAF Eqn 2. Generic soil gas VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
   The sub-slab soil gas screening level is based on a Vapor Attenuation Factor (VAF) of 0.03, per EPA's
   updated database (EPA's Vapor Intrusion Database: Evaluation and Characterization of Attenuation 
   Factors for Chlorinated Volatile Organic Compounds and Residential Buildings ; EPA 530-R-10-002.  
   March 16, 2012) and communications with Ecology.

(3)  SLGW (µg/L) =             SLIA              Eqn 1. Generic groundwater VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
VAF x UCF x Hcc    VAF = 0.001 (unitless; default)

   UCF = 1000 L/m3

   Hcc = Chemical- and temperature-dependent value.  Hcc values are based on an average Washington shallow
        groundwater temperature of 13 °C, consistent with Ecology's draft vapor intrusion guidance document.

Solve: (a) CULIA (µg/m3)= 18
(b) SLSG (µg/m3) = 610
(c) SLGW (µg/L) = 47



TABLE H-4
UNRESTRICTED MTCA METHOD B CARCINOGENIC RISK CLEANUP LEVELS AND

 SCREENING LEVELS FOR TRICHLOROETHENE
SAURO'S PROPERTY RI/FS

TACOMA, WASHINGTON

Table H-4
Page 1 of 1
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Given: Kidney Cancer CPFTCE,i(kg-day/mg) = 0.0035 Converted  cancer potency factor for inhalation (CPFi) from current EPA IUR.
Early-Life Exp. Age Adj. Assumptions: <2yrs 2 to <6yrs 6 to <16yrs 16 to 30yrs

ADAFs 10 3 3 1 Factors for Kidney Cancer per EPA IRIS database summary.
ED 2 4 10 14 Factors for Kidney Cancer per EPA IRIS database summary.
BR 10 10 20 20 Factors for Kidney Cancer per EPA IRIS database summary.
BW 16 16 70 70 Factors for Kidney Cancer per EPA IRIS database summary.

Non-Hodgkin's Lymphoma (NHL) CPFTCE,i(kg-day/mg) = 0.007 Converted CPFi from current EPA IUR.
Liver Cancer CPFTCE,i(kg-day/mg) = 0.0035 Converted CPFi from current EPA IUR.

 Hcc @ 13° Celsius (C) = 0.238 Henry's Law Constant (H cc ) from EPA On-line Tools for Site Assessment

Constants from MTCA Equation 750-2, for Carcinogens with reduced RISK per WAC 173-340-750 (4)(b)(ii)(B)
RISK = 1.E-06 Acceptable cancer risk level

ABW (kg) = 70 Average body weight over exposure duration
AT (yr) = 75 Averaging time

UCF (µg/mg) = 1000 Unit conversion factor
CPF = Carcinogenic potency factor per WAC 173-340-708(8) (kg-day/mg) 

BR (m3/day) = 20 Breathing/inhalation rate
ABS (unitless) = 1 Inhalation absorption fraction

ED (yr) = 30 Exposure duration
EF (unitless) = 1 Exposure frequency

Find: (a) ELE for Kidney Cancer, (b) Kidney CULi, (c) Lymphoma CULi, (d) Liver CULi, (e) Indoor Air Cleanup Level (CULIA), (f) Soil Gas Screening Level (SLSG), and (g) Shallow GW Screening Level (SLGW)

Equations: (1) Early Life Exposure (ELE) Adjustment           <2yrs                   2 to <6yrs 6 to <16yrs     16 to 30 yrs
Factor (ug-yr/kg-day) = (ADAF*ED*BR) +  (ADAF*ED*BR) + (ADAF*ED*BR) +  (ADAF*ED*BR)

            BW                          BW BW             BW

(2) Final Kidney Cancer CPFi = [CPFi x (2yrs/30yrs) x ADAF1 ]+ [CPFi x (14yrs/30yrs) x ADAF2] + [CPFi x (14yrs/30yrs) x ADAF3 ]
 (kg-day/mg)

(3) Kidney Cancer CULi = RISK X AT X UCF
(µg/m3) CPFi X ELE X ABS X EF

(4)  CULIA (µg/m3) for Lymphoma Cancer RISK X ABW X AT X UCF MTCA Equation 750-2
and Liver Cancer= CPF X BR X ABS X ED X EF

(5)  SLSG (µg/m3) = SLIA /VAF Eqn 2. Generic soil gas VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
   The sub-slab soil gas screening level is based on a Vapor Attenuation Factor (VAF) of 0.03, per EPA's
   updated database (EPA's Vapor Intrusion Database: Evaluation and Characterization of Attenuation 
   Factors for Chlorinated Volatile Organic Compounds and Residential Buildings ; EPA 530-R-10-002.  
   March 16, 2012) and communications with Ecology.

(6)  SLGW (µg/L) =             SLIA              Eqn 1. Generic groundwater VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
VAF x UCF x Hcc    VAF = 0.001 (unitless; default)

   UCF = 1000 L/m3

Solve:    Hcc = Chemical- and temperature-dependent value.  Hcc values are based on an average Washington shallow
        groundwater temperature of 13 °C, consistent with Ecology's draft vapor intrusion guidance document.

(a) ELE for Kidney Cancer = 32.6
(ug-yr/kg-day)

(b) Kidney CULi (µg/m3) = 0.658
(c) Lymphoma CULi (µg/m3) = 1.25
(d) Liver CULi (µg/m3) = 2.50
(e)  CULIA (ug/m3)= 0.37
(f)  SLSG (µg/m3) = 12
(g)  SLGW (µg/L) = 1.6



TABLE H-5
UNRESTRICTED METHOD B NON-CARCINOGENIC RISK CLEANUP LEVELS AND

SCREENING LEVELS FOR TRICHOROETHENE
SAURO'S PROPERTY RI/FS

TACOMA, WASHINGTON

Table H-5
Page 1 of 1

5/14/2014  path\Unrestricted  Tbl H-5_TCE_Method B CUL_NCar LANDAU ASSOCIATES

Given: RfCTCE(mg/m3) = 0.002 Principal candidate reference concentration for chronic inhalation exposure,
continuous exposure scenario; from EPA IRIS database, updated 9/28/11.

RfDTCE(mg/kg-day) = 0.000571 RfCTCE multiplied by standard adult BR of 20m 3 /day over standard adult
average body weight of 70 kg.

 Hcc @ 13° Celsius (C) = 0.238 Henry's Law Constant (H cc ) from EPA On-line Tools for Site Assessment

Constants from MTCA Equation 750-1, for Non-carcinogens per WAC 173-340-750 (4)(b)(ii)(A)
ABW (kg) = 16 Average body weight over exposure duration

UCF (µg/mg) = 1000 Unit conversion factor
HQ (unitless) = 1 Hazard Quotient

AT (yr) = 6 Averaging time
BR (m3/day) = 10 Breathing/inhalation rate

ABS (unitless) = 1 Inhalation absorption fraction
ED (yr) = 6 Exposure duration

EF (unitless) = 1 Exposure frequency

Find: (a) Indoor Air Cleanup Level (CULIA), (b) Soil Gas Screening Level (SLSG), and (c) Shallow GW Screening Level (SLGW)

Equations: (1)  CULIA (µg/m3)= RfD X ABW X UCF X HQ X AT MTCA Equation 750-1
BR X ABS X ED X EF

(2)  SLSG (µg/m3) = SLIA /VAF Eqn 2. Generic soil gas VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
   The sub-slab soil gas screening level is based on a Vapor Attenuation Factor (VAF) of 0.03, per EPA's
   updated database (EPA's Vapor Intrusion Database: Evaluation and Characterization of Attenuation 
   Factors for Chlorinated Volatile Organic Compounds and Residential Buildings ; EPA 530-R-10-002.  
   March 16, 2012) and communications with Ecology.

(3)  SLGW (µg/L) =             SLIA              Eqn 1. Generic groundwater VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
VAF x UCF x Hcc    VAF = 0.001 (unitless; default)

   UCF = 1000 L/m3

   Hcc = Chemical- and temperature-dependent value.  Hcc values are based on an average Washington shallow
        groundwater temperature of 13 °C, consistent with Ecology's draft vapor intrusion guidance document.

Solve: (a)  CULIA (µg/m3)= 0.91
(b)  SLSG (µg/m3) = 30
(c)  SLGW (µg/L) = 3.8



TABLE H-6
UNRESTRICTED METHOD B CARCINOGENIC RISK CLEANUP LEVELS AND

SCREENING LEVELS FOR VINYL CHLORIDE
SAURO'S PROPERTY RI/FS

TACOMA, WASHINGTON

Table H-6
Page 1 of 1
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Given: IURVC(µg/m3) = 0.0000088 Inhalation unit risk for early childhood exposure from EPA IRIS database

 Hcc @ 13° Celsius (C) = 0.816 Henry's Law Constant (H cc ) from EPA On-line Tools for Site Assessment

Constants from MTCA Equation 750-2, for Carcinogens with reduced RISK per WAC 173-340-750 (4)(b)(ii)(B)
RISK = 1.E-06 Acceptable cancer risk level

ABW (kg) = 70 Average body weight over exposure duration
AT (yr) = 75 Averaging time

UCF (µg/mg) = 1000 Unit conversion factor
CPF = Carcinogenic potency factor per WAC 173-340-708(8) (kg-day/mg) 

BR (m3/day) = 20 Breathing/inhalation rate
ABS (unitless) = 1 Inhalation absorption fraction

ED (yr) = 30 Exposure duration
EF (unitless) = 1 Exposure frequency

Find: (a) CPF, (b) Indoor Air Cleanup Level (CULIA), (c) Soil Gas Screening Level (SLSG),  and (d) Shallow GW Screening Level (SLGW)

Equations: (1) CPF (kg-day/mg) = IUR x ABW x UCF From EPA Risk Assessment Guidance for Superfund Appendix E
           BR

(2)  CULIA (µg/m3)= RISK X ABW X AT X UCF MTCA Equation 750-2
CPF X BR X ABS X ED X EF

(3)  SLSG (µg/m3)= SLIA /VAF Eqn 2. Generic soil gas VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
   The sub-slab soil gas screening level is based on a Vapor Attenuation Factor (VAF) of 0.03, per EPA's
   updated database (EPA's Vapor Intrusion Database: Evaluation and Characterization of Attenuation 
   Factors for Chlorinated Volatile Organic Compounds and Residential Buildings ; EPA 530-R-10-002.  
   March 16, 2012) and communications with Ecology.

(4)  SLGW (µg/L) =             SLIA              Eqn 1. Generic groundwater VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
VAF x UCF x Hcc    VAF = 0.001 (unitless; default)

   UCF = 1000 L/m3

   Hcc = Chemical- and temperature-dependent value.  Hcc values are based on an average Washington shallow
        groundwater temperature of 13 °C, consistent with Ecology's draft vapor intrusion guidance document.

Solve: (a) CPF (kg-day/mg) = 0.031
(b)  CULIA (µg/m3)= 0.28
(c)  SLSG (µg/m3)= 9.5
(d)  SLGW (µg/L) = 0.35



TABLE H-7
UNRESTRICTED METHOD B NON-CARCINOGENIC RISK CLEANUP LEVELS AND

SCREENING LEVELS FOR VINYL CHLORIDE
SAURO'S PROPERTY RI/FS

TACOMA, WASHINGTON

Table H-7
Page 1 of 1

5/14/2014Y:\094\048.012\R\RIFS\Appendices\Appendix H - VI Screening Calcs\Unrestricted LANDAU ASSOCIATES

RfCVC(mg/m3) = 0.1 RfC from EPA IRIS database updated 8/7/2000
Given: RfDVC(mg/kg-day) = 0.029 RfC VC  multiplied by standard adult BR of 20m 3 /day over standard adult

average body weight of 70 kg.

 Hcc @ 13° Celsius (C) = 0.816 Henry's Law Constant (H cc ) from EPA On-line Tools for Site Assessment

Constants from MTCA Equation 750-1, for Non-carcinogens per WAC 173-340-750 (4)(b)(ii)(A)
ABW (kg) = 16 Average body weight over exposure duration

UCF (µg/mg) = 1000 Unit conversion factor
HQ (unitless) = 1 Hazard Quotient

AT (yr) = 6 Averaging time
BR (m3/day) = 10 Breathing/inhalation rate

ABS (unitless) = 1 Inhalation absorption fraction
ED (yr) = 6 Exposure duration

EF (unitless) = 1 Exposure frequency

Find: (a) Indoor Air Cleanup Level (CULIA), (b) Soil Gas Screening Level (SLSG), and (c) Shallow GW Screening Level (SLGW)

Equations: (1)  CULIA (µg/m3)= RfD X ABW X UCF X HQ X AT MTCA Equation 750-1
BR X ABS X ED X EF

(2)  SLSG (µg/m3) = SLIA /VAF Eqn 2. Generic soil gas VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
   The sub-slab soil gas screening level is based on a Vapor Attenuation Factor (VAF) of 0.03, per EPA's
   updated database (EPA's Vapor Intrusion Database: Evaluation and Characterization of Attenuation 
   Factors for Chlorinated Volatile Organic Compounds and Residential Buildings ; EPA 530-R-10-002.  
   March 16, 2012) and communications with Ecology.

(3)  SLGW (µg/L) =             SLIA              Eqn 1. Generic groundwater VI SLs from Ecology's Draft Vapor Intrusion Guidance Document
VAF x UCF x Hcc    VAF = 0.001 (unitless; default)

   UCF = 1000 L/m3

   Hcc = Chemical- and temperature-dependent value.  Hcc values are based on an average Washington shallow
        groundwater temperature of 13 °C, consistent with Ecology's draft vapor intrusion guidance document.

Solve: (a) CULIA (µg/m3)= 46
(b) SLSG (µg/m3) = 1500
(c) SLGW (µg/L) = 56



 
 
 
 
 
 
 
 

APPENDIX I 
 

Remedial Investigation Well and Boring Logs 
 

 
 
Pre-Interim Action: 
LAI-HA1a 
LAI-HA1b 
LAI-HA2 
LAI-HA3 
LAI-HA4 
LAI-HA5 
LAI-HA6 
LAI-HA7 
LAI-P1 
LAI-P2 
LAI-P3 
LAI-P4 
LAI-P5 
LAI-P6 
LAI-P7 
LAI-P8 
LAI-P9 
LAI-P9b 
LAI-P10 
LAI-P10b 
LAI-P11 
 
Post-Interim Action Wells: 
LAI-MW5 
 
Post-Interim Action Borings: 
LAI-B6 
LAI-B7 
LAI-B8 
LAI-B9 
LAI-B10 
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Silty gravel; gravel/sand/silt mixture(s)

Silty sand; sand/silt mixture(s)

Clayey sand; sand/clay mixture(s)
Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity
Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay
Organic silt; organic, silty clay of low plasticity

Inorganic silt; micaceous or diatomaceous fine sand

Inorganic clay of high plasticity; fat clay

Organic clay of medium to high plasticity; organic silt

MAJOR
DIVISIONS

Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Groundwater

Code
SAMPLER TYPE

Code Description

SW

GC

Sample Depth Interval

Recovery Depth Interval

Sample Identification Number

SAMPLE NUMBER & INTERVAL

TYPICAL
DESCRIPTIONS (2)(3)

Asphalt concrete pavement or Portland cement pavement

USCS
LETTER

SYMBOL(1)

Approximate water level at time of drilling (ATD)
Approximate water level at time other than ATD

a
b
c
d
e
f
g
h
i
1
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3
4
5

Clayey gravel; gravel/sand/clay mixture(s)

GRAPHIC
SYMBOL

Drilling and Sampling Key

Description

Portion of Sample Retained
for Archive or Analysis

GM

GP

GW
Poorly graded gravel; gravel/sand mixture(s); little or no fines

Well-graded sand; gravelly sand; little or no fines

Poorly graded sand; gravelly sand; little or no fines

Peat; humus; swamp soil with high organic content

CLEAN GRAVELGRAVEL AND
GRAVELLY SOIL

(Appreciable amount of
fines)

GRAVEL WITH FINES

(Little or no fines)

(More than 50% of
coarse fraction passed
through No. 4 sieve)

SAND AND
SANDY SOIL
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(More than 50% of
coarse fraction retained

on No. 4 sieve)

3.25-inch O.D., 2.42-inch I.D. Split Spoon
2.00-inch O.D., 1.50-inch I.D. Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-inch O.D., 2.00-inch I.D. WSDOT
3.00-inch O.D., 2.375-inch I.D. Mod. California
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable
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SAND WITH FINES
(Appreciable amount of

fines)

HIGHLY ORGANIC SOIL

(Liquid limit greater than 50)

SILT AND CLAY

RK

DB

Rock (See Rock Classification)

(Liquid limit less than 50)

SILT AND CLAY

Wood, lumber, wood chips

GRAPHIC
SYMBOL

Construction debris, garbage

PAVEMENT

ROCK

WOOD

DEBRIS

OTHER MATERIALS TYPICAL DESCRIPTIONS
LETTER
SYMBOL

WD

> 30% and <
> 15% and <
>   5% and <

<

> 
_ 
_ 
_ 
_ 

Primary Constituent:
Secondary Constituents:

Additional Constituents:

Notes: 1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
 50% - "very gravelly," "very sandy," "very silty," etc.
 30% - "gravelly," "sandy," "silty," etc.
 15% - "with gravel," "with sand," "with silt," etc.
   5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

Soil Classification System and Key
Figure



i5

i5

SM

LAI-HA1(2)

Boring Completed 03/30/09
Total Depth of Boring = 2.0 ft.

Brown, silty, gravelly, fine to coarse SAND
with cobble (medium dense, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-HA1-3.5

Boring Completed 04/03/09
Total Depth of Boring = 5.0 ft.

Brown, sandy SILT with gravel (very soft,
wet)

(FILL)

CONCRETE DEBRIS

Light brown, silty, fine to medium SAND with
coarse sand and gravel (medium dense,
moist)

Light brown, fine to medium SAND with silt
and trace gravel (medium dense, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-HA2(2)

Boring Completed 03/30/09
Total Depth of Boring = 2.0 ft.

Brown, silty, gravelly, fine to coarse SAND
with cobble (medium dense, moist)

(FILL)

Point located at State Plane Coordinates:
North: 95332.28
East: 1242052.36
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SMLAI-HA3-3.5

Boring Completed 04/03/09
Total Depth of Boring = 5.0 ft.

Mottled brown and black, silty, sandy
GRAVEL with brick fragments and wood
debris (medium dense, wet)

(FILL)

Light brown, fine sandy SILT with gravel and
brick fragments (soft, wet)

Gray, CONCRETE DEBRIS

Brown and black, gravelly, sandy SILT with
brick fragments and trace glass fragment
(medium stiff, moist)

Brown, silty, fine to medium SAND (loose to
medium dense, moist to wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 04/03/09
Total Depth of Boring = 5.0 ft.

Brown, fine sandy SILT (soft, moist to wet)
with wood debris

(FILL)

BRICK FRAGMENTS

Mottled brown, gray, and red GRAVEL with
sand and brick fragments (medium dense,
moist)

BRICK FRAGMENTS

Black silt-sized ASH or CHARCOAL

Light gray, layered, fine SILT (medium stiff,
moist) ("play-doh" like odor)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 04/03/09
Total Depth of Boring = 5.0 ft.

Brown, gravelly, silty, fine SAND (medium
dense, moist to wet) with brick fragments

(FILL)

Brown and gray, silty, CONCRETE and brick
fragments (dense, moist)

Brown, silty, sandy, GRAVEL and brick
fragments (medium dense, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-HA6-4.0

Boring Completed 04/03/09
Total Depth of Boring = 5.0 ft.

Mottled light brown and black, fine sandy
SILT with gravel (very soft, wet)

(FILL)

Light gray, fine sandy GRAVEL; possibly old
concrete (very dense, dry)

Brown, fine sandy SILT with gravel (soft to
medium stiff, moist)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-HA7-4.0

Boring Completed 04/03/09
Total Depth of Boring = 5.0 ft.

Brown and black, fine sandy SILT with
gravel and red brick and glass fragments
(loose, wet)

(FILL)

Light brown, gravelly to with gravel, fine to
medium SAND with silt (medium dense, wet
to moist)

Tan SILT (very soft, wet)

Light brown, gravelly, fine to medium SAND
with silt (medium dense, moist to wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Brown, very gravelly, medium to coarse
SAND (medium dense, damp) (no odor)

(FILL)

Light brown, silty, fine to coarse SAND with
gravel (medium dense, damp) (no odor)

Gray, sandy, fine to coarse GRAVEL
(medium dense, damp) (no odor)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-P1-(18.5-19.5)
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Boring Completed 04/06/09
Total Depth of Boring = 20.0 ft.

Light brown, gravelly, fine to medium SAND
(loose, damp) (no odor)

Dark brown wood chunks in sandy matrix
(loose, wet) (no odor)

Mottled gray, orange, and brown, silty, fine
to medium SAND (loose, wet) (no odor)

Point located at State Plane Coordinates:
North: 95427.71
East: 1242010.13
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

I-10
(2 of 2)

Figure

94
04

8.
01

  8
/2

8/
14

  \
\T

AC
O

M
A3

\P
R

O
JE

C
T\

09
4\

04
8.

01
0\

T\
BO

R
IN

G
 L

O
G

S\
09

40
48

.0
10

.G
PJ

  S
O

IL
 B

O
R

IN
G

 L
O

G

Sauro's Property
Status Report

Tacoma, Washington
Log of Boring LAI-P1



e3

e3

e3

SP-
SM

SP

SM

LAI-P2-(5-6)

LAI-P2-(6.5-7.25)
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Brown, very gravelly, fine to coarse SAND
with silt (loose to medium dense, damp) (no
odor) with occasional rootlets and
occasional brick fragments

(FILL)

Light brown, medium SAND with trace
gravel and trace silt (loose, damp) (no odor)

Brown, silty, gravelly, fine to coarse SAND
(loose, damp to wet) (no odor) with
occasional brick fragments
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-P2-(15-16) 0.1
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Boring Completed 04/06/09
Total Depth of Boring = 20.0 ft.

Brown, silty, gravelly, fine to coarse SAND
(loose, damp to wet) (no odor) with
occasional brick fragments

Light brown to gray, sandy, SILT (very soft,
wet) (no odor) with trace roots

Greenish gray, sandy, fine to coarse
GRAVEL (medium dense, wet) (no odor)

(NATIVE?)

Point located at State Plane Coordinates:
North: 95421.81
East: 1242033.13
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

I-11
(2 of 2)

Figure

94
04

8.
01

  8
/2

8/
14

  \
\T

AC
O

M
A3

\P
R

O
JE

C
T\

09
4\

04
8.

01
0\

T\
BO

R
IN

G
 L

O
G

S\
09

40
48

.0
10

.G
PJ

  S
O

IL
 B

O
R

IN
G

 L
O

G

Sauro's Property
Status Report

Tacoma, Washington
Log of Boring LAI-P2



e3

e3

e3

SP

SM

SP

LAI-P3-(5-6)
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LAI-P3-(10-11)
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Brown to gray, very gravelly, fine to coarse
SAND with cobbles (loose to medium dense)
(no odor) with abundant brick fragments

(FILL)

Brown, silty, fine SAND (loose, damp) (no
odor)

Brown, very gravelly, medium to coarse
SAND (loose to medium dense, damp to
moist) (no odor)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SP
(13.5-14.5)

0

Boring Completed 04/06/09
Total Depth of Boring = 15.0 ft.

Brown, very gravelly, medium to coarse
SAND (loose to medium dense, damp to
moist) (no odor)

Point located at State Plane Coordinates:
North: 95421.03
East: 1242022.90
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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GP-
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SP-
SM

SM

GP

DB

ML
ML

GP

LAI-P4-3.0

LAI-P5-8.0

LAI-P4-13.0

Brown, gravelly, fine to medium SAND with
silt (medium dense, moist)

(FILL)

Brown, fine to medium sandy GRAVEL with
silt (medium dense, moist)

Light brown, fine SAND with silt (medium
dense, moist)

-crushed rock fragments

Brown, silty, fine to medium SAND (loose,
moist)

CRUSHED ROCK

BRICK FRAGMENTS

Black silt-sized ASH or CHARCOAL

Brown, fine sandy SILT with gravel (medium
dense, moist)

CRUSHED ROCK AND GRAVEL
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-P4-18.0

Boring Completed 04/03/09
Total Depth of Boring = 20.0 ft.

CRUSHED ROCK AND GRAVEL

Brown, fine sandy SILT with gravel (medium
dense, moist)

Brown, fine to medium sandy GRAVEL with
silt (medium dense, wet)

Dark blue-gray, silty, fine SAND (medium
dense, wet)

-Brick fragments at 18 ft bgs

Point located at State Plane Coordinates:
North: 95401.24
East: 1242013.88
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ML
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SM

LAI-P5-3.0

LAI-P5-8.7

LAI-P5-11.0

Brown, fine sandy, SILT (loose, wet) with
brick fragments

(FILL)

Brown, fine to medium sandy, GRAVEL
(medium dense, moist) with trace brick
fragments

Light brown, silty, fine SAND (loose to
medium dense, moist) with trace brick
fragments
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

I-14
(1 of 2)

Figure

94
04

8.
01

  8
/2

8/
14

  \
\T

AC
O

M
A3

\P
R

O
JE

C
T\

09
4\

04
8.

01
0\

T\
BO

R
IN

G
 L

O
G

S\
09

40
48

.0
10

.G
PJ

  S
O

IL
 B

O
R

IN
G

 L
O

G

Sauro's Property
Status Report

Tacoma, Washington
Log of Boring LAI-P5



SM

Boring Completed 04/03/09
Total Depth of Boring = 16.0 ft.

Light brown, silty, fine SAND (loose to
medium dense, moist) with trace brick
fragments

Point located at State Plane Coordinates:
North: 95411.16
East: 1242010.85
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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e3

GP-
GM

SM

GP
GP-
GM

SP

SM

LAI-P6-4.0

LAI-P6-8.0

LAI-P6-12.0

Brown, fine sandy, GRAVEL with silt (very
dense to medium dense, moist)

(FILL)
-Very difficult drilling from 0 to 1 ft bgs;  No
recovery.  Probe rods bent.

Light brown, silty, fine SAND with gravel
(medium dense, moist) and a piece of coal

CRUSHED ROCK

Brown, fine sandy, GRAVEL with silt (very
dense to medium dense, moist)

Light brown, fine to medium SAND with
gravel and trace silt (medium dense, moist)
with brick fragments

-Encountered dense areas followed by
voids.

Light brown, silty, fine to medium SAND with
gravel (very loose to dense, moist to wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SM

Boring Completed 04/03/09
Total Depth of Boring = 16.0 ft.

Light brown, silty, fine to medium SAND with
gravel (very loose to dense, moist to wet)

Point located at State Plane Coordinates:
North: 95416.15
East: 1241988.34
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-P7-(3-4)

LAI-P7-

(7.5-8.5)

LAI-P7-

(11.5-12.5)

0
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0
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0
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0

Brown to gray, very sandy, fine to coarse
GRAVEL / very gravelly, fine to coarse
SAND (loose, damp) (no odor)

(FILL)

Light brown, silty, gravelly, fine to coarse
SAND (medium dense, moist) (no odor) with
brick fragments
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SM

SP

SM
LAI-P7-

(15.5-16.5)

0

0

Boring Completed 04/06/09
Total Depth of Boring = 18.0 ft.

Gray, medium to coarse SAND (medium
dense, moist) (no odor)

Dark gray, silty, medium to coarse SAND
(loose, wet) (no odor) with abundant brick
fragments

Point located at State Plane Coordinates:
North: 95415.47
East: 1242001.82
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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e3

SM

DB
DB
SP-
SM

DB

SM

SP-
SM

LAI-P8-8.0

LAI-P8-12.0

Brown, silty, fine SAND with gravel (medium
dense, wet) with grass roots

(FILL)

CONCRETE DEBRIS

BRICK FRAGMENTS

Light brown, gravelly, fine SAND with silt
(medium dense, moist) with brick fragments

-Lesser gravel content

Gray, sand-sized particles similar to crushed
kiln bricks

Brown, silty, fine SAND (medium dense,
moist) with brick fragments

Light brown, fine SAND with silt and gravel
(medium dense, moist)

-Glass fragments
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD

e3

e3

e3

SP-
SM

WD

SP

WD

Light brown, gravelly, fine SAND with silt
(medium dense, moist to wet)

Dark black, WOOD DEBRIS with gravel and
isolated sand/silt pockets

-Glass and ceramic fragments

Black, fine to medium SAND (loose, wet)
with wood debris and brick fragments

WOOD DEBRIS
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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e3

e3

WD

WD

SM

SM

SP

SM

SM

Boring Completed 04/03/09
Total Depth of Boring = 40.0 ft.

WOOD DEBRIS

BLACKENED WOOD DEBRIS

Gray, silty, fine to medium SAND (loose,
wet)

Gray, gravelly, silty, fine to medium SAND
(medium dense, moist)

Gray, fine to medium SAND with gravel
(medium dense, wet)

Gray, silty, medium SAND with gravel
(medium dense, wet) with wood debris

(NATIVE)

-Very dense at 27 ft bgs.

Blue-gray, silty, fine to coarse SAND with
gravel (very dense, moist)

(GLACIAL TILL)

Point located at State Plane Coordinates:
North: 95394.21
East: 1241997.51
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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LAI-P9-

(5.5-6.5)

LAI-P9-

(11-12)

0

0

0

0

0

0

0

0

Brown, fine to medium SAND with gravel
(loose, damp) (no odor)

(FILL)

Brown, very gravelly, fine to coarse SAND
(loose to very loose, damp) (no odor) with
abundant brick fragments and trace glass
fragments

-Very loose from 10 to 15 ft bgs.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SP

Boring Completed 04/06/09
Total Depth of Boring = 15.0 ft.

Brown, very gravelly, fine to coarse SAND
(loose to very loose, damp) (no odor) with
abundant brick fragments and trace glass
fragments

-Boring drilled less than 1 ft from Boring
LAI-9b.  Log for Boring LAI-9b contains data
for 25 to 40 ft bgs.

Point located at State Plane Coordinates:
North: 95376.55
East: 1242004.27
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring was not sampled from 0 to 25 ft bgs
and sampled from 25 to 40 ft bgs.  Boring
was drilled less than 1 ft from Boring LAI-9.
No samples collected for chemical analysis.

Log for Boring LAI-9 contains data for 0 to
15 ft bgs.  Samples collected for chemical
analysis from Boring LAI-9.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD

e3

SM

WD

Boring was not sampled from 0 to 25 ft bgs
and sampled from 25 to 40 ft bgs.  Boring
was drilled less than 1 ft from Boring LAI-9.
No samples collected for chemical analysis.

Log for Boring LAI-9 contains data for 0 to
15 ft bgs.  Samples collected for chemical
analysis from Boring LAI-9.

Top of groundwater table was not recorded
for this boring.  Groundwater was not
encountered in nearby boring LAI-9.
Groundwater level was estimated based on
groundwater level for nearby boring LAI-8.

Gray, very silty, gravelly, medium SAND
(medium dense, wet)

(FILL)

WOOD DEBRIS
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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e3

WD

ML

WD

ML

ML

GP

SM

Boring Completed 04/03/09
Total Depth of Boring = 40.0 ft.

WOOD DEBRIS

Gray, fine sandy SILT with gravel (very soft,
wet) with wood debris

WOOD DEBRIS

Dark gray, fine sandy SILT with gravel (very
soft, wet) with wood debris

SILT (very soft)
(NATIVE)

Gray, GRAVEL with silt and fine sand

Blue-gray, silty, fine to coarse SAND with
gravel (very dense, moist)

(GLACIAL TILL)

Point located at State Plane Coordinates:
North: 95376.55
East: 1242004.27
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD

e3
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e3

e3

e3

e3

ML

DB
DB
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SP

ML

ML
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WD
SM

ML

SM

SP-
SM

WD

LAI-P10-5.5

Boring Completed 04/03/09
Total Depth of Boring = 28.0 ft.

Multicolored, gravelly, fine sandy SILT with
glass debris (medium stiff, moist)

(FILL)

RUBBLE FRAGMENTS

CONCRETE DEBRIS

Light brown, fine sandy SILT-SIZED
MATERIAL (soft, moist to wet)
Described in field as "goopy, similar to
concrete powder".

Gray, fine to medium SAND with abundant
concrete debris (dense, damp)

Brown, fine sandy SILT with gravel (very
soft, moist)

Dark gray, fine sandy SILT with trace gravel
and wood fibers (medium stiff, wet)

Dark gray to black, fine sandy SILT (very
soft, wet)

WOOD DEBRIS

Gray, silty, fine to medium SAND with gravel
(medium dense, wet)

Brown SILT with blue-gray fine sand (soft,
wet)

Blue-gray, silty, fine to medium SAND with
gravel (loose to medium dense, wet)

Gray, fine to medium SAND with silt and fine
gravel (medium dense, wet)

 - Thin layer of wood debris

Reddish, WOOD DEBRIS
 - Refusal at 28 ft bgs on wood debris.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD

Boring was not sampled from 0 to 15 ft bgs.
See Boring LAI-P10 for lithology from 0 to
15 ft BGS.  Boring was drilled approximately
5 ft northeast of Boring LAI-P10.

Top of groundwater table was not recorded
for this boring (See Boring LAI-P10).
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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e3

e3

e3

ML

WD

SM

ML

SM/
ML

SM

GP-
GM

Boring was not sampled from 0 to 15 ft bgs.
See Boring LAI-P10 for lithology from 0 to
15 ft BGS.  Boring was drilled approximately
5 ft northeast of Boring LAI-P10.

Gray SILT with trace fine sand (soft, wet)
(FILL)

WOOD DEBRIS and silt

Gray, silty to very silty, fine to medium
SAND with gravel (loose to medium dense,
wet)

 - grades very loose from 20 to 23.8 ft bgs

Blue-gray SILT (very soft, wet)

Mixed silty SAND and blue-gray SILT
(loose/very soft, wet)

Grayish-brown, silty, fine SAND with
abundant wood debris (loose to medium
dense, wet)

-Burned wood fragments at 27 ft bgs.

Brown, sandy GRAVEL with silt (loose, wet)
(ICE CONTACT DEPOSITS)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 04/03/09
Total Depth of Boring = 33.0 ft.

Brown, sandy GRAVEL with silt (loose, wet)
(ICE CONTACT DEPOSITS)

Gray, fine to coarse GRAVEL (loose, wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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(5-6)
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(9.5-10.5)
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Brown, very sandy, fine to coarse GRAVEL;
no odor (loose, damp)

(FILL)

Light brown, silty, gravelly, fine to coarse
SAND with Cobble and brick fragments; no
odor (loose, moist)

Light brown, very sandy, SILT; no odor
(medium stiff, damp)

(ICE CONTACT DEPOSITS)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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e3

ML

Boring Completed 04/06/09
Total Depth of Boring = 17.0 ft.

Light brown, very sandy, SILT; no odor
(medium stiff, damp)

(ICE CONTACT DEPOSITS)

Point located at State Plane Coordinates:
North: 95373.24
East: 1241972.98
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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SM

SM

10/21/10

S-1

S-2

S-3

S-4

S-5

S-6

Flush-mounted
monument with locking
cap

2-inch diameter,
Schedule 40, PVC well
casing

Neat Cement

Asphalt concrete pavement

Brick

Portland concrete cement

Brown, very sandy, fine to coarse GRAVEL
with trace silt and brick (loose, moist)

(FILL)

Brown, very silty, fine to coarse SAND (very
loose, moist)

 - grades silty and with gravel

Wood

Brown, silty, fine to coarse SAND with
organics (loose, moist)

Brown, silty, gravelly, fine to coarse SAND
(very dense, wet)

(ICE CONTACT DEPOSITS)

 - grades light brown

Gray, very silty, fine to medium SAND with
trace gravel (very dense, wet)

(PRE FRASER)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  DOE Unique Well Number: BCJ627

Notes:

Monitoring Well Detail
(DOE#: BCJ627)
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Log of Monitoring Well LAI-MW5
Figure
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ATD

S-7

S-8

S-9

S-10

S-11

Neat Cement

10/20 Colorado sand
pack

2-inch diameter,
Schedule 40, PVC
screen (0.010-inch slot
size)

Threaded end cap

Slough

Boring Completed 10/20/10
Total Depth of Boring = 55.4 ft.

Monitoring Well Completed 10/20/10
Total Depth of Monitoring Well = 54.0 ft.

Gray, very silty, fine to medium SAND with
trace gravel (very dense, wet)

(PRE FRASER)

 - grades silty, without gravel, dense and wet

 - grades fine to coarse SAND, with trace
gravel and very dense

Brownish-gray, very sandy, fine to coarse
GRAVEL (very dense, wet)

Brown, fine GRAVEL with sand (very dense,
wet)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
4.  DOE Unique Well Number: BCJ627

Notes:

Monitoring Well Detail
(DOE#: BCJ627)
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Log of Monitoring Well LAI-MW5
Figure
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ATD-9:36 am

ATD-10:41 am
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Boring Completed 11/25/13
Total Depth of Boring = 25.6 ft.

12-inches asphalt concrete pavement

Brown, gravelly, fine to coarse SAND with
silt; no odor (medium dense, damp)

(FILL)

Dark gray, fine to medium SAND with trace
shells; no odor (loose, damp)

(DREDGE FILL)

 - grades moist

 - grades wet and with a strong hydrocarbon
odor

Dark gray SILT with organics; stong
hydrocarbon odor (medium stiff, wet)

(TIDAL DEPOSITS)

Brown, fine to medium SAND with silt;
strong hydrocarbon odor (medium dense,
wet)

Dark gray, fine to medium SAND; strong
hydrocarbon odor (medium dense, wet)

Brown, silty, fine to coarse SAND with
gravel; no odor (very dense, wet)

(PRE-FRASER DEPOSITS)

Dark gray, fine to medium SAND; no odor
(dense, wet)

Groundwater sample:
LAI-B6(20)-20131125

Light gray iron oxide mottled, silty, gravelly,
fine to coarse SAND; no odor (very dense,
wet)

Groundwater sample:
LAI-B6(25.6)-20131125
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD-12:10 pm
ATD- 1:11 pm
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Boring Completed 11/25/13
Total Depth of Boring = 28.0 ft.

9-inches asphalt concrete pavement

Brown, very sandy GRAVEL; no odor
(medium dense, damp)

(FILL)

Dark brown, very gravelly, fine to coarse
SAND; no odor (medium dense, damp)

- grades gravelly

Dark gray, fine to medium SAND with trace
shells; no odor (medium dense, moist)

(DREDGE FILL)

- grades moist

- grades brown and wet

- grades dark gray and with light
hydrocarbon odor

Dark gray, very silty, fine to medium SAND
with trace shells; hydrocarbon odor (medium
dense, wet)

(TIDAL DEPOSITS)

Dark gray, fine to medium SAND; no odor
(dense, wet)

Groundwater sample:
LAI-B7(20)-20131125

Yellowish-brown, very silty, fine to coarse
SAND with gravel; no odor (very dense, wet)

(PRE-FRASER DEPOSITS)
Groundwater sample:
LAI-B7(25)-20131125
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD-2:23 pm

ATD-3:04 pm
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Boring Completed 11/25/13
Total Depth of Boring = 28.0 ft.

10-inches asphalt concrete pavement

Brown, sandy to very sandy GRAVEL; no
odor (very dense, damp)

(FILL)

Dark gray, fine to medium SAND with trace
shells; no odor (medium dense, moist)

(DREDGE FILL)

 - grades wet

Dark gray, silty, fine to medium SAND; no
odor (medium dense, wet)

(TIDAL DEPOSITS)

Gray, sandy GRAVEL with trace shells; no
odor (dense, wet)

Groundwater sample:
LAI-B8(20)-20131125

Dark gray, fine to medium SAND with trace
shells; hydrocarbon odor (very dense, wet)

Gray, sandy GRAVEL; hydrocarbon odor
(very dense, wet)

LAI-B8(25)-20131125
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD-8:50 am

ATD-9:40 am
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Boring Completed 11/26/13
Total Depth of Boring = 30.0 ft.

10.5-inches asphalt concrete pavement

Brownish-gray, very sandy GRAVEL; no
odor (medium dense, damp)

(FILL)

Dark gray, very gravelly, fine to coarse
SAND with trace shells; no odor (medium
dense, damp)

(DREDGE FILL)

Dark gray, fine to medium SAND with trace
shells; no odor (medium dense, moist)

 - grades wet and with shells

Dark gray, silty, fine SAND with trace shells;
no odor (medium dense, wet)

(TIDAL DEPOSITS)

Dark gray, fine to medium SAND with trace
shells; no odor (medium dense, wet)

Groundwater sample:
LAI-B9(20)-20131126

 - grades with hydrocarbon odor

 - grades with trace gravel

Groundwater sample:
LAI-B9(30)-20131126
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 11/26/13
Total Depth of Boring = 30.0 ft.

9-inches asphalt concrete pavement

Brown, very sandy GRAVEL; no odor (very
dense, damp)

(FILL)

Brown, fine to coarse SAND with gravel; no
odor (very dense, damp)

Brown, fine to coarse SAND with gravel and
trace shells; no odor (dense, damp)

(DREDGE FILL)

Brown, fine to medium SAND with trace
shells; no odor (medium dense, moist)

 - grades dark gray, with shells and wet

 - grades with hydrocarbon odor

Groundwater sample:
LAI-B10(19)-20131126

Brown GRAVEL; no odor (medium dense,
wet)

(TIDAL DEPOSITS)

Dark gray, fine to medium SAND with gravel
and trace shells; hydrocarbon odor (medium
dense, wet)

 - grades with trace gravel

Groundwater sample:
LAI-B10(30)-20131126
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ENVIRONMENTAL  |  GEOTECHNICAL  |  NATURAL RESOURCES 

950 Pacific Avenue, Suite 515  •  Tacoma, WA 98402  •  (253) 926-2493  •  fax (253) 926-2531  •  www.landauinc.com 
SEATTLE  •  SPOKANE  •  TACOMA  •  PORTLAND 

 
August 19, 2009 
 
 
State of Washington 
Department of Ecology 
Toxics Cleanup Program 
PO Box 47775 
Olympia, WA 98504-7775 
 
Attn: Marv Coleman 
 
RE: SOIL VAPOR INTRUSION  

EVALUATION OF NEIGHBORING PROPERTIES 
SAURO’S CLEANERAMA 

  
 
Dear Mr. Coleman:   

Landau Associates has been asked to evaluate the potential effect of a dissolve-phase chlorinated 

volatile organic compound (VOC) contaminant plume emanating from the former Sauro Cleanerama 

property located at 1401 Pacific Avenue on neighboring properties indoor air quality.  The neighboring 

properties in question are owned by Haub Enterprises and are located north of the Sauro property at 1305 

Pacific Avenue (parcel # 2013030010; western property) and 1310 and 1320 A Street (parcel #s 

2013020020 and 2013020011; eastern properties), which for the purposes of this letter will be referred to 

as the western and eastern subject properties.  This letter evaluates the potential effects on indoor air 

quality from the groundwater contaminant plume and offers design considerations for proposed buildings 

on the subject properties.  We are seeking approval from the Department of Ecology that the evaluation 

methods, assumptions, and conclusions in this evaluation are appropriate for the subject properties.  

 
BACKGROUND 

According to previous investigations performed by Landau Associates for the City of Tacoma 

(Landau Associates 2008), a dissolved-phase VOC groundwater plume emanating from the Sauro 

property crosses beneath portions of the subject properties.  Plan views of tetrachloroethene (PCE) and 

trichloroethene (TCE) groundwater plumes are shown on Figures 1 and 2, respectively.  Additionally, 

very low dissolved concentrations of vinyl chloride (less than 1 g/L) are estimated to occur beneath the 

subject properties as shown on Figure 3.  The groundwater table ranges in Elevation 38 ft, Mean Sea 

Level (ft, MSL) to 18 ft, MSL.  This corresponds to depths between 25 ft to 40 ft below ground surface 
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(BGS), with groundwater beneath the majority of the subject properties expected to be at a depth of 35 to 

40 ft BGS.   

 
APPROACH 

Risk posed by vapor intrusion is typically evaluated through development of a site conceptual 

model, followed by use of site-specific data to model exposure scenarios, such as the Johnson and 

Ettinger model (J&E model).  If modeling results demonstrate unacceptable or elevated risk, approaches 

for mitigation may be evaluated based on cost, effectiveness, degree of implementability and regulatory 

acceptance.  The following sections document this step-wise approach.  

 
CONCEPTUAL SITE MODEL 

The subject properties have a conceptual design to build a structure that utilizes a four to five-

story parking garage below grade, with commercial office and retail space above.  The below grade 

portion of the parking structure is expected to extend 40 to 50 ft BGS, and hence the bottom of the 

structure will likely be below the water table.  Commercial space will be above the parking and as such, 

the property will likely be zoned for commercial use. Since parking garages are required to have their 

own ventilation systems that are separate from the remainder of the building, the conceptual site model 

focuses on potential exposure to workers such as ticket takers who may spend extended periods of time 

inside the parking garage.  

Based on information presented above, it is likely that a portion of the proposed parking structure 

will be in direct contact with contaminated groundwater.  Several stories of the parking structures on both 

properties may be in direct contact with groundwater. However, presumably only the southeast corner of 

the western structure and the southern half of the eastern structure will be in contact with contaminated 

groundwater.  

  
USE OF A PREDICTIVE MODEL 

Models provide predictive capability, but their reliability is difficult to determine with limited 

site-specific data (Johnson et al. 2002).  The United State Environmental Protection Agency (USEPA) 

and the Interstate Technology Regulatory Council (ITRC) advocate the use of the Johnson and Ettinger 

(J&E) model, which is the most commonly used model for predicting chemical concentrations in indoor 

air.  To facilitate its use in evaluating potential risk due to the inhalation of vapor in indoor air, USEPA 

has programmed into the J&E model a health risk component that calculates the human health risk from 

inhaling a specific chemical at the concentration estimated in indoor air.  With input of groundwater or 

soil gas concentrations, the model estimates the associated indoor air concentration and provides an 
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associated health risk.  The model uses the conservation-of-mass principle and is based, in part, on the 

following assumptions: 

 Steady state conditions exist 

 An infinite source of contamination exists 

 Air mixing in the building is uniform 

 Preferential pathways do not exist 

 Biodegradation of soil gas does not occur 

 Contaminants are homogeneously distributed laterally beneath the building 

 Contaminant vapors enter a building primarily through cracks in the foundation and walls 

 Buildings are constructed on slabs or with basements 

 Ventilation rates and soil gas flow into the building are assumed to remain constant. 

Many of the J&E model assumptions do not correspond to proposed conditions for this development 

scenario.  For this reason the model results represent a very conservative conclusion.  The following 

points summarize how actual site conditions will likely differ from the J&E model assumptions:  

 An infinite source of contamination does not exist as the site is currently undergoing cleanup. 

 Air mixing in the building is not uniform, as parking garages have their own ventilation 
systems that operate continuously or intermittently to remove carbon monoxide (CO) from 
vehicle emissions.  The parking garage ventilation systems are typically separate from the 
ventilation systems in the remainder of the building.  For this reason, only the parking 
structure is considered in the overall model calculations.   

 Contaminants are not homogeneously distributed laterally beneath the building.  For example, 
on the western subject property, contaminated media is estimated to only contact a very small 
percentage of the building foundation along the southeastern corner.  To address this 
variability, USEPA’s ProUCL Statistical Software was utilized to determine the 95% upper 
confidence intervals of known groundwater concentrations within 100 ft of the conceptual 
building footprints.  This method yields a conservative estimate of groundwater 
concentrations beneath the buildings for use in the J&E model.   

 Several stories of the building will be below the groundwater table.  Therefore waterproofing 
of the foundation will likely be required.  Most water proofing methods are also effective at 
preventing vapor intrusion. Thus there will be limited opportunity for soil gas to enter the 
building and vapor flow into the building will not be constant beneath the entire parking 
structure. 

Several of the default model inputs for the J&E model can be changed to more closely correspond 

to the site specific conditions. For example the default parameters assume the structure is a residential 
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home, but air exchange rates and exposure durations can be modified to reflect a multi-story commercial 

building. The following values were used in the model.  

 An average soil temperature of 11.7 C was used to reflect average soil temperature in the 
Tacoma area (J/E Model User’s Guide 1997). 

 The enclosed floor space dimensions for each proposed parking garage structure are assumed 
to be 120 ft by 160 ft and located on the south end of each property.  This is a conservative 
assumption since the buildings will likely have a larger foot print that will extend to the north 
over the portion of the aquifer that is uncontaminated. 

 Based on the required air exchange rates required for parking garages under the Washington 
State Ventilation and Indoor Air Quality Code (WAC 51-13-304), an air exchange rate of 1.5 
cfm/ft2 (10 air exchanges per hour for a structure with 9-ft ceilings) was used in the model.  

 An inhalation rate of 7 m3/day was used to reflect an 8-hour work day typical of a 
commercial situation. 

 An exposure frequency of 250 days/year was used to reflect a 5-day work week typical of a 
commercial situation. 

A summary of modeling results for PCE, TCE and vinyl chloride are shown in the table below.  

Estimated incremental risk for carcinogens in excess of 1E-06 (or one in one million), or a hazard 

quotient for non-carcinogens greater than one represent elevated levels of risk to human health.  The 

model results indicate that the estimated risk is below that which would be considered an elevated health 

risk for all constituents at both the east and west subject properties. 

 

 

These model results represent an average of 10 air exchanges per hour. The air exchanges per 

hour are directly related to the required ventilation rate (1.5 cfm/sf) and the ceiling heights in the garage. 

The higher the ceiling the fewer air exchanges per hour are achieved.  The model was run using different 

air exchanges per hour to identify the minimum air exchanges per hour that would not result in increased 

health risk.  In order to control health risk the air exchanges per hour should be greater than or equal to 

two.  All envisioned scenarios for the parking garage would have greater than two air exchanges per hour.  

 

TABLE 1.  SUMMARY OF J & E MODELING RESULTS 

 Western Subject Property Eastern Subject Property 

 Incremental Risk Hazard Quotient Incremental Risk Hazard Quotient 

PCE 2.2E-08 1.6E-05 4.1E-08 2.9E-05 

TCE 1.3E-7 7.5E-05 1.6E-07 9.0E-05 

Vinyl chloride 2.8E-10 8.0E-07 5.3E-10 1.5E-06 



 

8/19/09  Y:\094\048.060\Soil Vapor Evaluation\Sauro Soil Vapor Intrusion_ltr.doc LANDAU ASSOCIATES 
5 

OTHER CONSIDERATIONS 
 In addition to considering the parking structure itself, we also considered other potential routes of 

vapor intrusion into the building, namely, the elevator shaft. Although there is no potential for long term 

worker exposure in an elevator shaft, the shaft has the ability to act as a conduit to other parts of the 

building if not properly sealed or ventilated.  Since the floor of the building is proposed below the 

elevation of the water table, we assume that the floor along with the base of the elevator shaft will be 

sealed with a water proofing material such as LiquidBootTM, or Epro’s System III MB Moisture/Gas 

Barrier.  These systems would also be effective at preventing chemical vapor intrusion into the elevator 

shaft and should therefore eliminate this pathway.  The chosen method of waterproofing should be 

evaluated for its compatibility with VOCs.  Additionally, care should be taken in the design process to 

identify any potential subgrade conduits that could introduce soil vapor into the elevator shaft and ensure 

that they are properly sealed if they are in a contaminated area. 

 
CONCLUSIONS AND RECOMMENDATIONS 

The J&E model results indicate that VOCs from soil vapor would not cause an elevated health 

risk for workers in the proposed building.  No additional active treatment or engineering controls are 

needed for the proposed development scenario.  During the design process, the designers should be 

informed of the design considerations for the elevator shaft and ventilation rates mentioned above. 

Additionally, the designers should verify with the manufacturer that the waterproof coatings for 

submerged portions of the building are compatible with low concentrations of dissolved VOCs.    

 

USE OF THIS EVALUATION 
This evaluation has been prepared for the exclusive use of the City of Tacoma, Haub Enterprises, 

and the Department of Ecology.  No other party is entitled to rely on the information, conclusions and 

recommendations included in this document without the express written consent of Landau Associates.  

Further, the reuse of information, conclusions, and recommendations provided herein for extensions of 

the project or for any other project, without review and authorization by Landau Associates, shall be at 

the user’s sole risk.  Landau Associates warrants that within the limitations of scope, schedule, and 

budget, our services have been provided in a manner consistent with that level of care and skill ordinarily 

exercised by members of the profession currently practicing in the same locality under similar conditions 

as this project.  We make no other warranty, either express or implied. 
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Analysis

Concentration in
Most Contaminated

Zone Interpretation Value
Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher

concentrations
3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3
Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2
Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-

reducing conditions
3

Sulfate*  <20 mg/L At higher concentrations may compete with reductive pathway 2
Sulfide* >1 mg/L Reductive pathway possible 3
Methane* <0.5 mg/L

>0.5 mg/L
VC oxidizes
Ultimate reductive daughter product, VC Accumulates

0
3

Oxidation Reduction
Potential* (ORP)
against Ag/AgCl
electrode

<50 millivolts (mV)
<-100mV

Reductive pathway possible
Reductive pathway likely

1
2

pH* 5 < pH < 9
5 > pH >9

Optimal range for reductive pathway
Outside optimal range for reductive pathway

0
-2

TOC > 20 mg/L Carbon and energy source; drives dechlorination; can be
natural or anthropogenic

2

Temperature* > 20oC At T >20oC biochemical process is accelerated 1
Carbon Dioxide >2x background Ultimate oxidative daughter product 1
Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1
Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible, VC may accumulate 3
Hydrogen <1 nM VC oxidized 0
Volatile Fatty Acids > 0.1 mg/L Intermediates resulting from biodegradation of more complex

compounds; carbon and energy source
2

BTEX* > 0.1 mg/L Carbon and energy source; drives dechlorination 2
Tetrachloroethene Material released 0
Trichloroethene* Material released

Daughter product of PCE
0
2a/

DCE* Material released
Daughter product of TCE
If cis is > 80% of total DCE it is likely a daughter product
1,1-DCE can be chemical reaction product of TCA

0
2a/

VC* Material released
Daughter product of DCE

0
2a/

1,1,1-Trichloroethane* Material released 0
DCA Daughter product of TCA under reducing conditions 2
Carbon Tetrachloride Material released 0
Chloroethane* Daughter product of DCA or VC under reducing conditions 2
Ethene/Ethane >0.01mg/L

>0.1 mg/L
Daughter product of VC/ethene 2

3
Chloroform Material released

Daughter product of Carbon Tetrachloride
0
2

Dichloromethane Material released
Daughter product of Chloroform

0
2

* Required analysis.  a/  Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source
NAPL).

Table 2.3 Analytical Parameters and Weighting for Preliminary Screening for Anaerobic
Biodegradation Processesa/
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Most Recent 
Concentration Analysis Concentration in Most 

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

<0.010 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

NS Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3

39.7 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

13.4 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
NS Temperature* >20°C At T>20°C biochemical process is accelerated 1
-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

64.3 mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

<0.2 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2

<0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

<0.5 μg/L Chloroform Material released                                                                                                                                  
Daughter product of Carbon Tetrachloride

0                    
2

-- Dichloromethane Material released                                                                                                                                
Daughter product of Chloroform

0                    
2

SCORE: 6
-- = Not part of sampling program INTERPRETATION: Limited
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

<0.2 μg/L
VC*

Ethene/Ethane

<0.2 μg/L
Trichloroethene*

0.5 μg/L

DCE*

NS

--

NS

Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

0.25 mg/L
Methane*

NS
pH*
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Most Recent 
Concentration Analysis Concentration in Most     

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

1.63 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

NS Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3

50.3 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

6.74 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
17.7°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

66.3 mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

< 0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

0.7 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                             
If cis is > 80% of total DCE it is likely a daughter product                                                           
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

< 0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2
<0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

<0.5 μg/L Chloroform Material released                                                                                                                                  
Daughter product of Carbon Tetrachloride

0                      
2

-- Dichloromethane Material released                                                                                                                                
Daughter product of Chloroform

0                      
2

SCORE: 10
-- = Not part of sampling program INTERPRETATION: Limited
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

0.6 μg/L
Trichloroethene*

Ethene/Ethane

1.4 μg/L

DCE*

0.2 μg/L
VC*

NS

--

-113.0 mV
Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

0.26 mg/L
Methane*

7.44
pH*
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Most Recent 
Concentration Analysis Concentration in Most     

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

1.01 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

0.240 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3
34.6 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

8.79 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
16.11°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

10.2 mg/L Chloride* >2x background Daughter product of organic chlorine 0
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

430 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

< 0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

< 0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2

<0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

< 0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 7
-- = Not part of sampling program INTERPRETATION: Limited
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

0.8 μg/L
VC*

Ethene/Ethane

110 μg/L
Trichloroethene*

120 μg/L

DCE*

1.28 mg/L

--

48.5 mV
Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

0.0066 mg/L
Methane*

6.84
pH*
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Most Recent 
Concentration Analysis Concentration in Most 

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

1.40 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

<0.030 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing 
conditions

3

25.8 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

11.2 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
19.28°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

47.8mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon 
and energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

<0.2 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2

<0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

<0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 1
-- = Not part of sampling program INTERPRETATION: Inadequate
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

1.20 mg/L

--

-31.8 mV
Oxidation Reduction 

Potential* (ORP) against 
Ag/AgCl electrode

<0.0050 mg/L
Methane*

6.27
pH*

<0.2 μg/L
Trichloroethene*

Ethene/Ethane

<0.2 μg/L
VC*

<0.2 μg/L

DCE*
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Most Recent 
Concentration Analysis Concentration in Most 

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

<0.010 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

<0.030 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3
18.9 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

12.3 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
18.28°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

13.0 mg/L Chloride* >2x background Daughter product of organic chlorine 0
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

360 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2
0.0027 mg/L >0.1 mg/L Daughter product of ethene 3

<0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 11
-- = Not part of sampling program INTERPRETATION: Limited
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

VC*
0.8 μg/L

Ethene/Ethane

2.90 mg/L

--

-44.8 mV
Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

0.026 mg/L
Methane*

7.08
pH*

120 μg/L
Trichloroethene*

160 μg/L

DCE*
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Most Recent 
Concentration Analysis Concentration in Most 

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

0.655 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

<0.030 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3
21.9 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

16.0mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
15.2 °C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

19.3 mg/L Chloride* >2x background Daughter product of organic chlorine 0
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

78 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2

<0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

<0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 9
-- = Not part of sampling program INTERPRETATION: Limited
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

<0.2 μg/L
VC*

Ethene/Ethane

3.00 mg/L

--

-29.0 mV
Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

0.0029 mg/L
Methane*

6.87
pH*

34 μg/L
Trichloroethene*

54 μg/L

DCE*
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Most Recent 
Concentration Analysis Concentration in Most     

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

<0.010 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2
2.52 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3
11.1 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0

>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3

<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

19.6 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
15.72°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

32.6 mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

0.8 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

<0.2 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

   <0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2
   <0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 13
INTERPRETATION: Limited

-- = Not part of sampling program
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

0.6 μg/L DCE*

<0.2 μg/L Trichloroethene*

2.60 mg/L

--

-82.6 mV
Oxidation Reduction 

Potential* (ORP) against 
Ag/AgCl electrode

3.0 mg/L Methane*

6.7 pH*

<0.2 μg/L VC*

Ethene/Ethane
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Most Recent 
Concentration Analysis Concentration in Most     

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

<0.010 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2
2.52 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3
5.3 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

24.4 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
16.39°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

56.3 mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

<0.2 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

 <0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2
 <0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

<0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 13
-- = Not part of sampling program INTERPRETATION: Limited
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

1.00 mg/L

--

-69.8 mV
Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

6.53 pH*

11 mg/L Methane*

<0.2 μg/L Trichloroethene*

<0.2 μg/L DCE*

<0.2 μg/L VC*

Ethene/Ethane
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Most Recent 
Concentration Analysis Concentration in Most     

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

3.02 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

0.800 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3

33.4 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

6.68 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
16.89°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

18.5 mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon 
and energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

23 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2
<0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 1
-- = Not part of sampling program INTERPRETATION: Inadequate
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

<0.2 μg/L
VC*

Ethene/Ethane

6.04 mg/L

--

66.5 mV

Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

<0.0050 mg/L
Methane*

6.41
pH*

0.8 μg/L
Trichloroethene*

0.3 μg/L

DCE*
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Most Recent 
Concentration Analysis Concentration in Most     

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

0.317 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

0.180 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3
33.5 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

11.6 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
15.11°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

21.0 mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

<0.5 μg/L BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

1100 μg/L Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

<0.5 μg/L 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

<0.5 μg/L Carbon Tetrachloride Material released 0
<0.5 μg/L Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2
0.0092 mg/L >0.1 mg/L Daughter product of ethene 3

<0.5 μg/L Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 8
-- = Not part of sampling program INTERPRETATION: Limited
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

260 μg/L
Trichloroethene*

140 μg/L

DCE*

3.72 mg/L

--

55.8 mV
Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

0.068 mg/L
Methane*

6.82
pH*

0.3 μg/L
VC*

Ethene/Ethane
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Most Recent 
Concentration Analysis Concentration in Most     

Concentrated Zone Interpretation Value

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations 3

Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3

0.608 mg/L Nitrate* <1 mg/L At higher concentrations may compete with reductive pathway 2

<0.120 mg/L Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under Fe(III)-reducing conditions 3

41.3 mg/L Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2

<0.150 mg/L Sulfide* >1 mg/L Reductive pathway possible 3
<0.5 mg/L                                       VC oxidizes                                                                                                                                              0
>0.5 mg/L Ultimate reductive daughter product, VC Accumulates 3
<50 millivolts (mV)                      Reductive pathway possible                                                                                                              1

<-100 mV Reductive pathway likely 2

5<pH<9                                        Optimal range for reductive pathway                                                                                               0
5>pH>9 Outside optimal range for reductive pathway -2

6.06 mg/L TOC >20 mg/L Carbon and energy source; drives dechlorination; can be natural or anthropogenic 2
15.22°C Temperature* >20°C At T>20°C biochemical process is accelerated 1

-- Carbon Dioxide >2x background Ultimate oxidative daughter product 1
-- Alkalinity >2x background Results from interaction between CO2 and aquifer minerals 1

28.8 mg/L Chloride* >2x background Daughter product of organic chlorine 2
Hydrogen >1 nM Reductive pathway possible 3
Hydrogen <1 nM VC oxidized 0

-- Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of more complex compounds; carbon and 
energy source

2

NS BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 2

NS Tetrachloroethene Material released 0
Material released                                                                                                                                 0
Daughter product of PCE  2a

Material released                                                                                                                                  0
Daughter product of TCE                                                                                                                      
If cis is > 80% of total DCE it is likely a daughter product                                                               
1,1-DCE can be chemical reaction product of TCA

 2a

Material released                                                                                                                                  0
Daughter product of DCE  2a

NS 1,1,1-Trichloroethane* Material released 0
-- DCA Daughter product of TCA under reducing conditions 2

NS Carbon Tetrachloride Material released 0
NS Chloroethane* Daughter product of DCA or VC under reducing conditions 2

<0.0050 mg/L >0.01 mg/L                                     Daughter product of VC 2
<0.0050 mg/L >0.1 mg/L Daughter product of ethene 3

NS Chloroform Material released Daughter product of Carbon Tetrachloride 0                
2

-- Dichloromethane Material released  Daughter product of Chloroform 0          
2

SCORE: 2
-- = Not part of sampling program INTERPRETATION: Inadequate
* Required analysis.
2a = Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source NAPL).
Yellow Highlight = applicable scoring criteria and score

NS = Not sampled, but part of sampling program

Scores:
0-5 = Inadequate evidence of anaerobic biodegradation of chlorinated organics
6-14 = Limited evidence of anaerobic biodegradation of chlorinated organics
15-20 = Adequate evidence of anaerobic biodegradation of chlorinated organics

Notes:
For wells with more than one sample depth, the greatest concentration was used.
Background level for chloride was taken from well RNS-MW7 and was equal to 28.8 mg/L in September 2013.

0.800 mg/L

--

64.3 mV
Oxidation Reduction 
Potential* (ORP) against 
Ag/AgCl electrode

<0.0050 mg/L
Methane*

6.74
pH*

NS
Trichloroethene*

NS

DCE*

NS
VC*

Ethene/Ethane
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ALTERNATIVE 1: MONITORED NATURAL ATTENUATION WITH INSTITUTIONAL CONTROLS

ITEM QUANTITY UNIT UNIT COST TOTAL COMMENTS

Work Plans/Design/Reporting/Other
   Cleanup action plan 1 LS 15,000$       15,000$       
   Permits and Plans 1 LS 10,000$       10,000$       Assume ROW permits needed for each sampling event
   Construction contract documents and contractor procurement 1 LS -$             -$             Including shoring designs
   Cleanup action report 1 LS 20,000$       20,000$       
   Project Management 10% pct 361,000$     36,000$       Assume ~10% of project costs
   Ecology oversight 1 LS 5,000$         5,000$         

Task Subtotal 86,000$       

Monitoring Network
Install Additional Monitoring wells
     Utility locate/clearing 1 LS 500$            500$            
     Drilling - new monitoring wells 4 wells 5,000$         20,000$       Assume addition of one upgradient well, one source area (Sauro's property) well, two downgradient wells
     Waste Disposal 1 LS 5,000$         5,000$         Disposal of drill cuttings, development water, decon water
     Equipment for oversight 1 LS 2,500$         2,500$         Vehicle, PID, camera
     Labor/oversight 5 day 2,000$         10,000$       
     Soil/groundwater sampling/analysis 16 sample 350$            5,600$         Sampling soil and groundwater from new wells:  VOCs and MNA parameter analysis

Task Subtotal 44,000$       

Long Term MNA Monitoring
Discount Rate 3% Quick turnaround, includes data validation/management

   Year 1 monitoring and sampling (quarterly) 4 Events 8,000$         32,000$       Quarterly sampling for 1 year for VOCs & MNA parameters
   Years 2 & 3 monitoring and sampling (semi-annual) 4 Events 8,000$         32,000$       Semi-annual sampling for Years 2 and 3 for VOCs & MNA parameters
   Years 4 through 30 monitoring and sampling (annual) 30 YRS 8,000$         208,000$     Annual sampling for VOCs and MNA parameters
   Reporting (annual) 30 YRS 5,000$         150,000$     Annual summary report to Ecology

Task Subtotal 272,000$     

Total 402,000$     

   Appropriate Cost Range (-30% - +50%) TOTAL 281,000$     to 603,000$     

Notes:

2. Costs do not include taxes or markup unless specifically identified.

General Description:  Monitored Natural Attenuation (MNA) of soil and groundwater contamination, with long term monitoring and institutional controls to prevent contact with contaminated soil or use of groundwater

1. All costs presented in this feasibility study are considered to have a relative accuracy within the range of -30 to +50 percent, as shown above, and should be used primarily as a basis for comparison of costs between alternatives.  More reliable 
costs will be developed during the design and implementation phases of the cleanup.
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ALTERNATIVE 2: ENHANCED IN SITU  BIOREMEDIATION (EISB)

ITEM QUANTITY UNIT UNIT COST TOTAL COMMENTS

Work Plans/Design/Reporting/Other
   Cleanup action plan 1 LS 25,000$       25,000$       
   Permits and Plans 1 LS 20,000$       20,000$       UIC permit, access agreements, SPCC plans, etc.
   Construction contract documents and contractor procurement 1 LS 15,000$       15,000$       
   Cleanup action report 1 LS 20,000$       20,000$       
   Project Management 10% pct 1,208,000$  121,000$     Assume ~10% of project costs
   Ecology oversight 1 LS 5,000$         5,000$         

Task Subtotal 206,000$     

Electron Donor Injections
Install injection wells wells/distribution
     Utility locate/clearing 1 LS 2,500$         2,500$         
     Drilling - injection wells 73 wells 3,300$         240,900$     70 injection wells and 3 monitoring wells.  Includes mob/demob, tax, start card, well construction materials
     Well development 73 wells 300$            21,900$       Vaults, valves, fittings, piping for injection wells
     IDW Disposal 160 Drums 200$            32,000$       
     Oversight 36 day 2,000$         72,000$       Assume one-person crew overseeing drilling and installation
Injection of Electron Acceptor
    Purchase equipment/supplies for injection system setup 1 LS 25,000$       25,000$       Pumps, mixing tanks, hoses, fittings, trailer
    Materials and rentals for injection events 3 event 120,000$     360,000$     Water tank rental, water, electron donor (vegatable oil, etc.), other rental equipment and materials
    Labor 80 day 2,000$         160,000$     Assume 27 days per event, two-person crew, three events 
    Traffic Control 3 event 27,000$       81,000$       Assume $1,000 per day

Task Subtotal 995,000$     

Progress/Confirmation Sampling and Monitoring
   Baseline (inj wells concurrent w well development, baseline of 10 MWs) 1 LS 10,000$       10,000$       
   6 months monthly monitoring (VOCs and redox, 10 wells) 6 event 8,000$         48,000$       
   1.5 years qtly monitoring  (VOCs and redox, 10 wells) 6 event 8,000$         48,000$       
   Data evaluation 1 LS 12,000$       12,000$       
   Reporting 1 LS 15,000$       15,000$       Annual report

Task Subtotal 133,000$     

Total 1,334,000$  

   Appropriate Cost Range (-30% - +50%) TOTAL 934,000$     to 2,001,000$  

2)  Costs do not include taxes or markup unless specifically identified.

General Description:  Injection of electron donor for enhanced bioremediation of groundwater and saturated soils

1) All costs presented in this feasibility study are considered to have a relative accuracy within the range of -30 to +50 percent, as shown above, and should be used primarily as a basis for comparison of costs between alternatives.  More reliable costs 
will be developed during the design and implementation phases of the cleanup.
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ALTERNATIVE 3: OZONE SPARGING

ITEM QUANTITY UNIT UNIT COST TOTAL COMMENTS

Work Plans/Design/Reporting/Other
   Cleanup action plan 1 LS 25,000$         25,000$            
   Permits and Plans 1 LS 20,000$         20,000$            Air NOI, access agreements, SPCC plans, etc.
   Construction contract documents and contractor procurement 1 LS 15,000$         15,000$            
   Cleanup action report 1 LS 20,000$         20,000$            
   Project Management 10% pct 2,046,000$    205,000$          Assume ~10% of project costs
   Ecology oversight 1 LS 5,000$          5,000$              

Task Subtotal 290,000$         

Ozone Sparging
Sparge wells wells/distribution
     Utility locate/clearing for injections 1 LS 2,500$          2,500$              
     Drilling - sparge wells 50 wells 3,500$          175,000$          50 sparge wells to depth of 90 ft.  Includes mob/demob, tax, start card, well construction materials
     Well development 50 wells 300$             15,000$            
     IDW Disposal 120 Drums 200$             24,000$            
     Aboveground completions 50 wells 2,000$          100,000$          Vaults, valves, fittings, piping for sparge wells
     Ozone distribution line trenching, piping, and backfilling 1000 LF 65$               65,000$            Includes trench, ozone tubing, and conduit, repaving as needed
     Oversight 40 day 20,000$         800,000$          Assume one-person crew overseeing drilling and installation
Ozone Generator Equipment
    Electrical drop and power 1 LS 15,000$         15,000$            
    Ozone generator unit (Areas A & B) 1 LS 500,000$       500,000$          Containerized ozone sparge unit
    Monitoring equipment 1 LS 5,000$          5,000$              
    Security measures 2 LS 1,000$          2,000$              Fenced compound for equipment.
    Vendor startup and maintenance 1 LS 45,500$         45,500$            Startup services, maintenance services and kits
    Operations and maintenance 36 month 1,500$          54,000$            Assume 1 day O&M per month, 1 person crew, for 3 years

Task Subtotal 1,803,000$       

Progress/Confirmation Sampling and Monitoring
   Baseline (inj wells concurrent w well development, baseline of 10 MWs 1 LS 10,000$         10,000$            
   6 months monthly monitoring (VOCs, 10 wells) 6 event 8,000$          48,000$            
   1.5 years qtly monitoring  (VOCs, 10 wells) 6 event 8,000$          48,000$            
   Data evaluation 1 LS 12,000$         12,000$            
   Reporting 3 LS 15,000$         45,000$            Annual reports

Task Subtotal 163,000$         

Total 2,256,000$       

   Appropriate Cost Range (-30% - +50%) TOTAL 1,579,000$    to 3,384,000$       

2)  Costs do not include taxes or markup unless specifically identified.

General Description:  Sparging ozone to oxidize groundwater contamination, enhanced desorption of sorbed soil contamination.

1) All costs presented in this feasibility study are considered to have a relative accuracy within the range of -30 to +50 percent, as shown above, and should be used primarily as a basis for comparison of costs between alternatives.  More reliable costs 
will be developed during the design and implementation phases of the cleanup.
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ALTERNATIVE 4: ELECTRICAL RESISTANCE HEATING (ERH)

ITEM QUANTITY UNIT UNIT COST TOTAL COMMENTS

Work Plans/Design/Reporting/Other
   Cleanup action plan 1 LS 30,000$         30,000$             
   Permits and Plans 1 LS 40,000$         40,000$             Air discharge permit, utility major permit, sewer discharge permit
   Construction contract documents and contractor procurement 1 LS 25,000$         25,000$             
   Cleanup action report 1 LS 20,000$         20,000$             
   Project Management 10% pct 4,664,700$    466,000$           Assume ~10% of project costs
   Ecology oversight 1 LS 5,000$           5,000$               

Task Subtotal 586,000$           

Construction/ERH System
   Drilling and sampling for electrode installation 93 electrodes 6300 585,900$           Includes sampling and analytical for soil
   ERH System Installation and Operation 1 LS 2600000 2,600,000$        Includes all installation,system components, GAC treatment/regan, site security,system operation (TRS)
   Trenching and subsurface installation 1 LS 200000 200,000$           Installatoin of electrodes wellheads and cables/conduits/vapor lines below grade in ROW
   IDW disposal 1 LS 54000 54,000$             Assume $200 per ton
   Utility connection to PUD 1 LS 70000 70,000$             
   Electrical 7810000 kwh 0.08 624,800$           Assume electrical usage rate of $0.08 per kwh, total usage based on TRS estimate
   Traffic Control 40 day 1000 40,000$             Traffic control staff, equipment, permit (assume $1,000 per day for construction/demob)
   Oversight 60 day 1500 90,000$             During construction and restoration
   Site restoration/repaving 1 LS 100000 100,000$           Removal of subgrade piping/cable

Task Subtotal 4,364,700$        

Progress/Confirmation Sampling and Monitoring
   System monitoring 25 week 3500 87,500$             Weekly collection of system vapor samples to monitor progress
   Groundwater monitoring/sampling 12 event 8000 96,000$             Monthly while system in operatoin, quarterly for 1.5 years after ERH activities are discontinued.
   Reporting 1 LS 1,500$           1,500$               Annual report

Task Subtotal 185,000$           

Total 5,136,000$        

   Appropriate Cost Range (-30% - +50%) TOTAL 3,595,000$    to 7,704,000$        

Notes:

2)  Costs do not include taxes or markup unless specifically identified.

General Description:  Electrical resistance heating of subsurface groundwater and saturated soil to volatilize/boil contaminants, with vapor recovery to capture and treat contaminants above ground.

1) All costs presented in this feasibility study are considered to have a relative accuracy within the range of -30 to +50 percent, as shown above, and should be used primarily as a basis for comparison of costs between alternatives.  More reliable 
costs will be developed during the design and implementation phases of the cleanup.
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