
 

 

Appendix A: Extracted Tables and 
Figures from Previous Investigations 
  



APPENDIX A.1 
Historical Aerial Photographs 

Attachment A.1 Contains Excerpted Information from the Following References: 

Year Author 
Abbreviation Author Document Title

2015 Google Google Earth Historical Aerial Photographs downloaded from Google Earth

2015b COT City of Tacoma
Historical Aerial Photographs downloaded from the City of 
Tacoma's GovMe website: http://www.govme.org.  Files 
downloaded on October 2, 2015.
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APPENDIX A.2 
Site Geology 

 

Attachment A.2 Contains Excerpted Information from the Following References: 

  

Year Author 
Abbreviation Author Document Title

1974 D&M Dames & Moore Report of Soils Investigation Proposed Sawmill (West Coast 
Orient Lumber Mills Site)

1976 HC Hart Crowser, Inc. 
(HC)

Geology Study of the Port of Tacoma

1987 HC Hart Crowser, Inc. 
(HC)

Portac Log Yard, Groundwater Assessment (See #117 & 
125)

1988 HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard, Phase I Material Characterization

1988 HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard Remediation Plan, Volume I and II 
Appendices

2003 GeoEngineers GeoEngineers Site Investigation, Port of Tacoma Parcel 14. Tacoma, WA. 
Prepared for Grertte Associates LLC and Port of Tacoma. 

2008 CDM CDM Facility Closure Assessment Former Portac Lumber Facility

2008 CDM CDM Facility Closure Assessment Second Phase Former Portac 
Lumber Facility

2009 WES Whitman 
Environmental 

Log yard Ramp Demolition - Portac, Inc. - 4215 N. Frontage 
Road, Tacoma, WA. (Draft)

2009 WES Whitman 
Environmental 

Lumber Mill Demolition - Environmental Cleanup and Testing 
Report  - Former Portac Inc. Site - Tacoma, WA. Prepared 

2014 AQEA Anchor QEA 
(AQEA)

Log Yard Soil Testing Report.  Former Portac Inc. Site.  
Tacoma, WA.  Prepared for Portac and Port of Tacoma. 

2014 Landau Landau 
Associates Inc.

North Lead Rail Improvements - Portac Cap Subsurface 
Investigation - Port of Tacoma, Washington





























































































Corrected
Sample Locations

REVISED

WES Figure 3



Project No.
Date
File ID.

WES - 1400
Jun 3, 2008
1400F13

Scale 1" = 100 feet

North

Figure 12 - Portac Inc., Site Investigation Sampling
and Monitoring Well Location Plan

4125 N. Frontage Road, SR509
Tacoma, WA 984210 100

Legend

Approximate Soil Cleanup
Areas

Log
Ramp

Planer
Spray Booth
Area

Dip Tank
Area

Mill
Spray
Area

Mill
Hydraulics
Area

Office

Edger
Spray Booth
Area

Above Ground Fuel Tanks
and Fueling AreaMachine

Shop

Roller Compacted
Concrete
Log Yard Cap

MW-5

MW-3
MW-1

MW-4 MW-2R

MW-6R

B-5R
(1988)

SH-2 SH-1

FA-2

FA-1

PLSS-1
PLSS-2

Office-1

Approximate Location of
Monitoring Well
Approximate Location of Soil Boring for
2009 Site Investigation
Approximate Location of Shallow Soil
Sample

Mill E.



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

MW-5

Holocene Drilling Hollow-Stem Auger

1 SS 12�

SS 6�
10.0

11.5
2

Installed 2� PVC monitoring well with 10 ft long
screen section, surrounded by #10-20 silica sand
filter material. Bentonite seal and steel monument
installed at ground surface.

4

6 Greyish brown SILT, interlayered with zones of
fine SAND,with root fibers and organics. Large
wood piece in sampler. Drill action indicates wood
from 10-13� bgs. Moist to wet.
Natural tide flats deposits.

6.5

5.0

SS3
16.5

15.0
12� 10

Portac Inc. Planer Building
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
10-11-2008

Greyish brown SAND with trace silt, moist. FILL.
Layers of clean, poorly graded fine to medium sand
No discoloration, odors or sheen.

8.98� btop

99.04 MW-4 = 100.00

NA

NA

15�

5�

NA

End of Boring at 17.5 Feet Below Ground Surface.

11� 10/11/08



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

MW-6

Holocene Drilling Hollow-Stem Auger

1 SS 18�

SS 18�
10.0

11.5
2

Installed 2� PVC monitoring well with 10 ft long
screen section, surrounded by #10-20 silica sand
filter material. Bentonite seal and steel monument
installed at ground surface.

1

1 Dark greyish brown silty fine SAND, interlayered with
zones of silt. Moist to wet.
Natural tide flats deposits.

6.5

5.0

SS3
16.5

15.0
12� 3

Portac Inc. Sawmill Building
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
10-11-2008

Dark greyish brown clayey SILT with fine sand, very
moist. Some layering of silty fine sand.

-- MW-4 = 100.00

NA

NA

15�

5�

NA

End of Boring at 16.5 Feet Below Ground Surface.

10� 10/11/08

MONITORING WELL DESTROYED
BY EXCAVATION ON 11-6-08

Silty fine to coarse SAND with gravel, brown to
greyish brown. Moist. FILL.



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

MW-6R

Holocene Drilling Hollow-Stem Auger

1 SS 6�

SS 12�
10.0

11.5
4

Installed 2� PVC monitoring well with 9 ft. long
screen section, surrounded by #10-20 silica sand
filter material. Bentonite seal and steel monument
installed at ground surface.

18

6

Dark greyish brown medium SAND, trace silt, inter-
layered with zones of silt.
Moist to wet.

Possible dredge spoils.

4.0

2.5

SS6
16.5

15.0
12� 23

Portac Inc. Sawmill Building
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
4-22-2009

Dark black to greyish brown clayey fine SAND, with
organics, very moist. Some layering of SILT. No odor
or discoloration.

-- MW-4 = 100.00

Penta
chloro
phenol

NA

14�

5�

Lead,
Arsenic

End of Boring at 16.5 Feet Below Ground Surface.

10� 4/22/09

Crushed concrete fill with silty fine to coarse
sand and gravel. Greyish brown. Moist. FILL.

SS 3�
5.0

6.5
2 5 NA

SS 8�
7.5

9.0
3 4 NA

SS 18�
12.0

13.5
5 16 NA



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

MW-2R

Holocene Drilling Hollow-Stem Auger

1 SS 3�

3� SS 12�
10.0

11.5
4

Installed 2� PVC monitoring well with 10 ft. long
screen section, surrounded by #10-20 silica sand
filter material. Bentonite seal and steel monument
installed at ground surface.

17

15

4.0

2.5

SS6
16.5

15.0
18� 7

Portac Inc. Dip Tank Area
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
4-22-2009

Dark greyish brown clayey fine SAND, very moist to
wet. No odor or discoloration.

-- MW-4 = 100.00

PCP/
Dioxins

NA
15�

5�

End of Boring at 16.5 Feet Below Ground Surface.

10� 4/22/09

Crushed concrete fill with silty fine to coarse
sand and gravel. Brown to greyish brown. Moist.
FILL.

SS 0
5.0

6.5
2 10 NA

SS 0
7.5

9.0
3 14 NA

3� SS 18�
12.0

13.5
5 9 NA

NA

Driller notes smoother drill action at 8.5�.



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

SH-1

Holocene Drilling Hollow-Stem Auger

1 3� SS 12�

Backfilled boring with bentonite chips, concrete
plug at ground surface.

34
4.0

2.5

Portac Inc. Machine Shop
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
4-22-2009

Grey to greyish brown silty fine SAND, interlayered
with thin silty sand zones, moist. No odor or
discoloration. Possible FILL.

Grey clayey SILT, moist to wet. No odor
or discoloration. Possible dredge spoils FILL.

Grey to greyish brown silty fine SAND and inter-
layered SILT, wet. No odor or discoloration.
Most likely native tideflats sediment.

Black clayey organic SILT with root fibers, moist to
wet, slight organic musty odor. Possible buried topsoil
layer.

-- MW-4 = 100.00

Lead,
Arsenic
TPH-G
VOCs
TPH-D

End of Boring at 9 Feet Below Ground Surface.

9� 4/22/09

Crushed gravel base layer with silty fine to
coarse sand. Greyish brown. Moist. FILL.

3� SS 3�
5.0

6.5
2 13 NA

3� SS 8�
7.5

9.0
3 22 NA

4� Asphalt Surface



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

SH-2

Holocene Drilling Hollow-Stem Auger

1 3� SS 18�

Backfilled boring with bentonite chips, concrete
plug at ground surface.

25
4.0

2.5

Portac Inc. Machine Shop
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
4-22-2009

Brown fine to medium SAND, trace silt (Individual
sand grains clearly visible). Moist. No odor
or discoloration. Possible dredge spoils FILL.

Dark grey SILT with silty fine SAND layers, root fibers.
Moist to wet, no odor or discoloration.

-- MW-4 = 100.00

NA

End of Boring at 9 Feet Below Ground Surface.

9� 4/22/09

Crushed concrete layer with silty fine to
coarse sand. Greyish brown. Moist. FILL.

3� SS 18�
5.0

6.5
2 21 NA

3� SS 12�
7.5

9.0
3 13 TPH-G

VOCs
TPH-D



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

FA-1

Holocene Drilling Hollow-Stem Auger

1 3� SS 18�

Backfilled boring with bentonite chips, concrete
plug at ground surface.

22
4.0

2.5

Portac Inc. Fueling Area
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
4-22-2009

Dark grey to black silty fine SAND, with trace organic.
3� layer of discolored black soil near top of the sample,
slight petroleum odor limited to that portion of sample.
Possible FILL.

-- MW-4 = 100.00

TPH-G,
BTEX
TPH-D

End of Boring at 9 Feet Below Ground Surface.

8� 4/22/09

Crushed concrete layer with silty fine to
coarse sand. Greyish brown. Moist. FILL.

3� SS 15�
5.0

6.5
2 7 NA

3� SS 18�
7.5

9.0
3 12 NA

Dark grey to greyish brown clayey fine SAND, with
interlayered SILT, moist to wet. No odor or
discoloration.

Wet at 7.5� - 9� sample.



Sample Data
No. Type Depth Recovery N

Project:

Soil Description

Boring:

Project No.Method:Driller:

Client:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
Water Level Data
First Encountered:
Stabilized:

Depth Date/Time

Elevation: Reference:

Lab
Sample

WES-1400

FA-2

Holocene Drilling Hollow-Stem Auger

1 3� SS 18�

Backfilled boring with bentonite chips, and concrete
plug at ground surface.

20
4.0

2.5

Portac Inc. Fueling Area
4215 N. Frontage Rd., SR 509
Tacoma, WA 98424

Portac Inc.

Date Drilled:
4-22-2009

Dark grey to greyish brown SILT, with organics, moist.
Some layering of fine silty SAND. No odor or
discoloration.

-- MW-4 = 100.00

End of Boring at 9 Feet Below Ground Surface.

8� 4/22/09

Crushed concrete layer with silty fine to
coarse sand. Greyish brown. Moist. FILL.

3� SS 15�
5.0

6.5
2 19

NA

3� SS 18�
7.5

9.0
3 12

NA Dark grey SILT, with fine sand, moist to wet. No odor
or discoloration.

Wet at 7.5� - 9� sample.TPH-G
BTEX
TPH-D
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GT=28"
(see note 3) GT=23"

WT=48"
GT=24"
WT=43" GT=29"

WT=39"

GT=29"
WT=44" GT=28"

WT=64"
GT=22"
WT=34"

GT=25"
WT=74"

GT=29
WT=35" GT=37"

WT=34"
GT=25"
WT=39" GT=28"

WT=48"

GT=26"
WT=34"

GT=27"
WT=31"

GT=21"
WT=13"

GT=34"
WT=55"

GT=32"
WT=40"

GT=32"
WT=65" GT=32"

WT=12"
GT=31"
WT=39" GT=26"

WT=37"

GT=28"
WT=41"

GT=23"
WT=55"

GT=32"
WT=17"

GT=30"
WT=57" GT=20"

WT=15"

(see note 4)

GT=49"
WT=10"

GT=27"
WT=12"

GT=30"
WT=49"

GT=18"
WT=42"

GT=5"
WT=49"

GT=17"
WT=1"

GT=19"
WT=66"

GT=16"
WT=47"

GT=16"
WT=79"

GT=22"
WT=24"

GT=25"
WT=26"

 Ju
n 

25
, 2

01
4 

11
:2

0a
m

 h
er

ik
se

n 
   

   
   

   
   

T:
\P

ro
je

ct
s\

Po
rt

_o
f_

Ta
co

m
a\

Po
rt

ac
\C

AD
\f

ig
ur

e 
bo

rin
gs

 g
ps

.d
w

g 
F2

 (2
)

0

Scale in Feet

200

NLR-PORTAC-07

B-26

LEGEND:

Boring Location
(Jacobs Engineering, 2011)

Boring Location
(Landau Associates, 2013)

Boring Location
(AQ, 2014)

Grade break, spot elevation,
and flow direction

GT: gravel thickness
WT: waste thickness
(see note 2)

NOTES:
1. All boring locations are approximate.
2. Thickness measurements are based on

estimated insitu thickness.
3. Lower geoprobe sample was highly disturbed

and waste thickness could not be determined.
4. No RCC cap, slag, or wood waste were

encountered.
5. Grade breaks and spot elevations were taken

from as-built plans for the Portac Log Sort Yard
Paving Project, dated August, 1988.

Figure 2
Boring Locations

Log Yard Soil Testing Report
Former Portac Inc. Site − Tacoma, Washington

AQ B-29

28.6



Table 1
Summary of Measured Material Depths and Thicknesses

Log Yard Soil Testing Report
Former Portac Inc. Site – Tacoma, Washington Page 1 of 2

June 2014
130996-01.02 

oring ID

Roller Compacted 
Concrete Thickness 

(inches)

Gravel Base Course 
Thickness
(inches) [1]

Top of Fill 
Containing Slag
(inches bgs)[1] 

Top of Wood 
and Slag Layer
(inches bgs)[1]

Bottom of Wood 
and Slag Layer 
(inches bgs)[1]

Bottom of Fill 
Containing Slag 
(inches bgs)[1]

Thickness of Wood 
and Slag Layer 

(inches)[1]

Thickness of Fill 
Containing Slag 

(inches)[1] Comment
Previous Testing (Landau)
Portac-01 16.8 15.6 32.4 32.4 48.0 48.0 15.6 15.6 No slag noted above or below wood layer
Portac-02 16.8 25.2 42.0 42.0 68.4 68.4 26.4 26.4 No slag noted above or below wood layer
Portac-03 16.8 15.6 32.4 32.4 51.6 51.6 19.2 19.2 No slag noted above or below wood layer
Portac-04 16.8 14.4 16.8 nd nd 31.2 0.0 14.4 Gravel with trace slag (no wood)
Portac-05 14.4 21.6 14.4 nd nd 38.4 0.0 24.0 Gravel with trace slag (no wood) 0.2' layer slag @ 3 to 3.2'
Portac-06 18.0 18.0 18.0 36.0 64.8 64.8 28.8 46.8 Trace slag in gravel above wood layer
Portac-07 18.0 15.6 18.0 33.6 51.6 64.8 18.0 46.8 Gravel with slag above and below wood layer
Portac-08 15.6 15.6 15.6 31.2 87.6 94.8 56.4 79.2 Gravel with slag above wood layer, slag and gravel below
Portac-09 16.8 19.2 16.8 36.0 74.4 82.8 38.4 66.0 Gravel with slag above and below wood layer
Portac-10 16.8 19.2 16.8 36.0 78.0 82.8 42.0 66.0 Gravel with slag above and below wood layer
Portac-11 21.6 4.8 21.6 26.4 48.0 70.8 21.6 49.2 Gravel with slag above and below wood layer
Portac-12 18.0 16.8 34.8 nd nd 36.0 0.0 1.2 Sand with slag (no wood)
Portac-13 15.6 14.4 30.0 30.0 78.0 81.6 48.0 51.6 Gravel with slag below wood layer only
Portac-14 16.8 18.0 34.8 34.8 69.6 76.8 34.8 42.0 Gravel with slag below wood layer only
Portac-15 14.4 54.0 68.4 68.4 78.0 78.0 9.6 9.6 No slag noted above or below wood layer
RRI-B-26(X) 14.4 27.6 42.0 42.0 72.0 72.0 30.0 30.0 No slag noted above or below wood layer
RRI-B-27(X) 14.4 39.6 nd nd nd nd 0.0 0.0 No slag or wood layer noted
Current Study (Anchor QEA)
AQ-1 13.0 27.0 40.0 40.0 84.0 84.0 44.0 44.0 No slag observed above or below wood layer
AQ-2 13.0 30.0 43.0 43.0 81.0 92.0 38.0 49.0 Slag observed below wood layer
AQ-3 13.0 25.0 38.0 38.0 82.0 82.0 44.0 44.0 No slag observed above or below wood layer
AQ-4 13.0 30.0 43.0 43.0 90.0 90.0 47.0 47.0 No slag observed above or below wood layer
AQ-5 13.0 28.0 41.0 41.0 nv nv nv*** nv *** Liner stuck in sampler, bottom sample was highly disturbed
AQ-6 13.0 23.0 36.0 36.0 84.0 84.0 48.0 48.0 No slag observed above or below wood layer
AQ-7 13.0 24.0 37.0 37.0 80.0 80.0 43.0 43.0 No slag observed above or below wood layer
AQ-8* 17.0 29.0 46.0 46.0 60.0 85.0 14.0 39.0 Slag observed below wood layer
AQ-9 14.0 29.0 43.0 43.0 87.0 87.0 44.0 44.0 No slag observed above or below wood layer
AQ-10 14.0 28.0 42.0 42.0 106.0 106.0 64.0 64.0 No slag observed above or below wood layer
AQ-11 14.0 22.0 36.0 36.0 59.0 70.0 23.0 34.0 Slag observed below wood layer
AQ-12 14.0 25.0 39.0 39.0 113.0 113.0 74.0 74.0 No slag observed above or below wood layer
AQ-13* 16.0 29.0 45.0 45.0 72.0 80.0 27.0 35.0 8" fill layer between slag and sand, slag observed below wood layer
AQ-14* 16.0 37.0 53.0 53.0 87.0 87.0 34.0 34.0 No slag observed above or below wood layer

AQ-15* 16.0 25.0 41.0 41.0 80.0 80.0 39.0 39.0
24" fill layer between slag and sand (fill sampled), no slag observed above 
or below wood layer

AQ-16 13.0 28.0 41.0 41.0 89.0 89.0 48.0 48.0 No slag observed above or below wood layer
AQ-17 14.0 26.0 40.0 40.0 74.0 74.0 34.0 34.0 No slag observed above or below wood layer
AQ-18 14.0 27.0 41.0 41.0 67.0 72.0 26.0 31.0 Slag observed below wood layer

AQ-19 14.0 21.0 35.0 35.0 48.0 48.0 13.0 13.0
28" fill layer between slag and sand (fill sampled), no slag observed above 
or below wood layer

AQ-20 13.0 34.0 47.0 47.0 90.0 102.0 43.0 55.0 Wood/slag layer grades to predominantly slag in bottom 1-foot
AQ-21 13.0 32.0 45.0 45.0 74.0 85.0 29.0 40.0 Wood/slag layer grades to predominantly slag in bottom 1-foot



Table 1
Summary of Measured Material Depths and Thicknesses

Log Yard Soil Testing Report
Former Portac Inc. Site – Tacoma, Washington Page 2 of 2

June 2014
130996-01.02 

oring ID

Roller Compacted 
Concrete Thickness 

(inches)

Gravel Base Course 
Thickness
(inches) [1]

Top of Fill 
Containing Slag
(inches bgs)[1] 

Top of Wood 
and Slag Layer
(inches bgs)[1]

Bottom of Wood 
and Slag Layer 
(inches bgs)[1]

Bottom of Fill 
Containing Slag 
(inches bgs)[1]

Thickness of Wood 
and Slag Layer 

(inches)[1]

Thickness of Fill 
Containing Slag 

(inches)[1] Comment

AQ-22 13.0 23.0 36.0 36.0 79.0 91.0 43.0 55.0 Wood/slag layer grades to predominantly slag in bottom 1-foot
AQ-23 13.0 28.0 41.0 41.0 82.0 82.0 41.0 41.0 No slag observed above or below wood layer
AQ-24 13.0 30.0 43.0 43.0 88.0 100.0 45.0 57.0 Wood/slag layer grades to predominantly slag in bottom 1-foot
AQ-25 13.0 20.0 33.0 33.0 48.0 48.0 15.0 15.0 No slag observed above or below wood layer
AQ-26 13.0 32.0 45.0 45.0 98.0 110.0 53.0 65.0 Wood/slag layer grades to predominantly slag in bottom 1-foot
AQ-27 14.0 32.0 46.0 46.0 58.0 58.0 12.0 12.0 No slag observed above or below wood layer
AQ-28 14.0 31.0 45.0 45.0 84.0 84.0 39.0 39.0 No slag observed above or below wood layer
AQ-29 14.0 26.0 40.0 40.0 77.0 77.0 37.0 37.0 No slag observed above or below wood layer
AQ-30 13.0 32.0 45.0 45.0 62.0 62.0 17.0 17.0 No slag observed above or below wood layer

AQ-31**  (ramp area) ** nd 36.0 nd nd nd nd na *** na*** No RCC, slag, or wood waste observed, samples collected and archived

AQ-32* 19.0 49.0 68.0 68.0 78.0 78.0 10.0 10.0
14" fill layer between sand and slag (fill sampled), no slag observed above 
or below wood layer

AQ-33* 18.0 27.0 45.0 45.0 57.0 57.0 12.0 12.0 No slag observed above or below wood layer

Average 14.9 26.0 37.8 40.9 74.7 76.2 31.0 37.6
Average thickness of layer containing slag (inches). Excludes invalid 
(disturbed) sample and sample from ramp area.

max 21.6 54.0 68.4 68.4 113.0 113.0 74.0 79.2
min 13.0 4.8 14.4 26.4 48.0 31.2 0.0 0.0
Notes:
[1] - Material depths and thicknesses are based on estimated in situ  depths/thicknesses after correction for compaction/recovery in the core samples
bgs - Below ground surface
na - Not applicable for this material
nd - Material not detected / not present 
nv - Not valid; disturbed sample
ramp - Sample located within ramp area adjacent to cap; no slag encountered
RCC - roller-compacted concrete
* - Includes asphalt overlay
** - No RCC present, only asphalt
*** - Value not included in average thickness calculations

- Gravel base course
- Fill containing slag



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1
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Re
co

ve
re

d 
De

pt
h 

(in
)

Sa
m

pl
e 

In
te

rv
al

Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/13/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag and gravel, damp, geotextile fabric at 65 inches

Gray‐brown SAND (fine to medium) with some silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705643.8 1175793.7
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B2

05/13/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag and gravel, moist, geotextile fabric at 74 inches

Dark gray GRAVEL and SLAG

Gray‐brown SAND (fine to medium) with some silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705.638.1 1175993.7
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
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AQ‐B3

05/13/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic, TCLP
Metals

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GP

WD

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray Gravel, course, wet

Black/dark brown WOOD WASTE with Slag, damp

Gray‐brown SAND (fine to medium) with trace silt and roots, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705631.7 1176193.7
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
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1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, damp

Gray‐brown SAND (fine to medium) with trace silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
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AQ‐B5

05/13/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples
3. Bottom sample (5 to 10‐foot) was disturbed, liner stuck in sampler.

1
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3

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

GM

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, damp

Black GRAVEL and tar‐like material, dense

Gray rounded to sub‐rounded GRAVEL, course

Gray‐brown SAND (fine to medium) with some silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1
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Re
co

ve
re

d 
De

pt
h 

(in
)

Sa
m

pl
e 

In
te

rv
al

Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Seattle, WA 98101
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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Arsenic

Arsenic, TCLP
Metals

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with trace silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
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0

10

20

30

40

50

60

70

80

90

100

110

120

0

10

20

30

40

50

60

70

80

90

100

110

120

AQ‐B7

05/13/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples
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Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

ML

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with some silt, moist, loose

Gray‐brown SILT, moist, dense

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B8

05/13/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

AS

RCC

GM

WD

GM

SP

Asphalt

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Black SLAG and Gravel with trace wood waste

Gray‐brown SAND (fine to medium) with trace silt, wet, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705543.9 1175524.4

Re
co

ve
re

d 
De

pt
h 

(in
)

Sa
m

pl
e 

In
te

rv
al

Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS

Ch
em

ic
al
 A

na
ly

sis

Gr
ap

hi
c 

Lo
g

Re
co

ve
re

d 
De

pt
h 

(in
)

Sa
m

pl
e 

Re
co

ve
ry

Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GP

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray rounded to sub‐rounded GRAVEL with sand, course

Black/dark brown WOOD WASTE with Slag some course gravel at 82 inches, slag content increases
with depth, damp

Gray‐brown SAND (fine to medium) with some silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705539 1175676.2
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

WD

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray sub‐angular to sub‐rounded GRAVEL with silt and sand, course

Black/dark brown WOOD WASTE with Slag, slag content increases with depth, moist

Gray‐brown SAND (fine to medium) with trace silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705534 1175874.1
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, damp

Gray angular to sub‐rounded GRAVEL with silt and sand, course

Black SLAG with trace wood waste

Gray‐brown SAND (fine to medium) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705528.7 1175073.3
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

WD

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, damp

Gray angular to sub‐rounded GRAVEL with silt and sand, course, wet

Black/dark brown WOOD WASTE with Slag, moist, wet at 93 inches

Gray‐brown SAND (fine to medium) with trace silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705521.5 1176272.4
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B13

05/14/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

AS

RCC

GM

WD

GM

SP

Asphalt

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist, predominantly slag below 57 inches

Gray angular to sub‐rounded GRAVEL with silt and sand, some slag

Gray‐brown SAND (fine to medium) with trace silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705516.7 1176469.8
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

AS

RCC

GM

WD

SP

Asphalt

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, damp

Gray‐brown SAND (fine to medium) with trace silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705510.9 1176669
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

Arsenic

AS

RCC

GM

WD

ML

SP

Asphalt

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Brown sandy SILT with some course gravel (fill)

Gray‐brown SAND (fine to medium) with trace silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705505.8 1176864
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130

0

10

20

30

40

50

60

70

80

90

100

110

120

0

10

20

30

40

50

60

70

80

90

100

110

120

AQ‐B16

05/14/14

120
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1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples
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Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705349.1 1175585.9
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic, TCLP
Metals

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705344 1175784.9
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B18

05/14/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

WD

GM

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Light gray sub‐angular to sub‐rounded GRAVEL with some silt and sand, dry

Black/dark brown WOOD WASTE with Slag, moist

Black SLAG and GRAVEL with trace wood waste

Gray‐brown SAND (fine to medium) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705338 1175984
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Light gray sub‐angular to sub‐rounded GRAVEL with some silt and sand, dry

Gray‐brown SAND (fine to medium) with trace silt, damp, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705333.6 1176182.9
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic, TCLP
Metals

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist, predominantly slag below 90 inches

Gray‐brown SAND (fine to medium) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705326.7 1176381.6
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Light gray angular to sub‐rounded GRAVEL, course, dry

Black/dark brown WOOD WASTE with Slag, moist, predominantly slag below 74 inches

Gray‐brown SAND (fine to medium) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705344.1 1176580.9
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/14/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

WD

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Light gray angular to sub‐rounded GRAVEL, course, dry

Black/dark brown WOOD WASTE with Slag, moist, predominantly slag below 79 inches

Gray‐brown SAND (fine to medium) with trace silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705315.2 1176782.2
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic, TCLP
Metals

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705252.9 1175516.2
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

ML

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist, predominantly slag below 88 inches

Gray‐brown SAND (fine to medium) with some silt, damp, loose

Gray‐brown SILT, damp, dense

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705246.7 1175669.5
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP‐SM

ML

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with some silt, damp, loose

Gray‐brown SILT with some fine sand, damp, dense

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705238.5 1175.870.2
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist, predominantly slag below 98 inches

Gray‐brown SAND (fine to medium) with trace silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705235.4 1176066.5
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP

ML

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with trace silt, moist, loose

Gray‐brown SILT, moist, dense

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705229.9 1176267.7
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS

Ch
em

ic
al
 A

na
ly

sis

Gr
ap

hi
c 

Lo
g

Re
co

ve
re

d 
De

pt
h 

(in
)

Sa
m

pl
e 

Re
co

ve
ry

Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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05/15/14
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1
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3

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GP

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Light gray angular to sub‐rounded GRAVEL, course, damp

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (v.fine to fine) with some silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705222.7 1176466.9
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):
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720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

GM

WD

SP‐SM

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Brown sandy GRAVEL (Fill)

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) silt content increases with depth, moist to wet, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705217.8 1176664.4
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B30

05/15/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

RCC

GM

WD

SP

SP‐SM

ML

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) with trace silt, moist

Gray‐brown SAND (fine to medium) silt content increases with depth, moist, loose

Gray‐brown sandy SILT, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705051.2 1176321.5
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B31

05/15/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

AS

GM

GM

SP‐SM

Asphalt

Light gray angular GRAVEL with silt and sand, dry, dense

Brown sandy GRAVEL with silt, mottled, iron oxide staining, sub‐rounded to sub‐angular, damp

Gray‐brown SAND (fine to medium) with silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

705020.1 1176359.8
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B32

05/15/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic

Arsenic

Arsenic

AS

RCC

GM

WD

GP

SP

Asphalt

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray sandy GRAVEL , sub‐rounded, damp

Gray‐brown SAND (fine to medium) with trace silt, moist, loose

End of soil boring at 120"



Samples and descriptions are in recovered depths.
Classification scheme based on USCS

Project:

Contractor:

Project #: Easting:Northing:

Location: Method:

Horizontal Datum:

Direct‐Push Soil Boring Log

Cascade Drilling

Direct Push

130996‐01.01

NAD83 WA State Plane South Feet

Sheet 1 of 1

704919.8 1176416.6
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Logged By:

Collection Date:

Client: Portac, Inc.

Soil Description

Former Portac Log Yard 4215 SR 509 East Frontage Road, Tacoma, Washington

Total Depth (in):

USCS
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Notes:

720 Olive Way, Suite 1900
Seattle, WA 98101
206‐287‐9130
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AQ‐B33

05/15/14

120

Jason Cornetta

1. Soil boring only. No well installed. Boring abandoned with bentonite upon reaching total depth.
2. Material and sample intervals are based on estimated in situ depths/thicknesses after correction
    for compaction/recovery in the core samples

1

2

3

Arsenic

Arsenic, TCLP
Metals

Arsenic

Arsenic

Arsenic

Arsenic

AS

RCC

GM

WD

SP‐SM

ML

Asphalt

Concrete

Light gray angular GRAVEL with silt and sand, dry, dense

Black/dark brown WOOD WASTE with Slag, moist

Gray‐brown SAND (fine to medium) silt content increases with depth, wet, loose

Gray‐brown SILT with fine sand, wet, loose

End of soil boring at 120"
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Proposed Rail Alignment: Jacobs Engineering, 9/2011
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A-1
(1 of 2)

Port of Tacoma
North Lead Rail Improvements

Tacoma, Washington

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:

NOTES:

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

<

 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% - "trace gravel," "trace sand," "trace silt," etc., or not noted.

> 
_ 
_ 
_ 
_ 

Primary Constituent:
Secondary Constituents:

Additional Constituents:

GRAVEL AND
GRAVELLY SOIL

SP

MH

(Liquid limit greater than 50)

(Little or no fines)

GRAVEL WITH FINES
(Appreciable amount of

fines)

(Little or no fines)
CLEAN SAND

SAND WITH FINES
(Appreciable amount of

fines)

SM
SC

CL

GW

CH

SILT AND CLAY

(More than 50% of
coarse fraction retained

on No. 4 sieve)

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

GRAPHIC
SYMBOL

GP

Soil Classification System

SILT AND CLAY

Poorly graded sand; gravelly sand; little or no fines

Silty sand; sand/silt mixture(s)

Clayey sand; sand/clay mixture(s)

MAJOR
DIVISIONS

Silty gravel; gravel/sand/silt mixture(s)

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

ML

HIGHLY ORGANIC SOIL

CLEAN GRAVEL

Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Organic silt; organic, silty clay of low plasticity

Inorganic clay of high plasticity; fat clay

WOOD

DEBRIS

Peat; humus; swamp soil with high organic content

OL

C
O
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-G
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0%
 o
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ia
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 2

00
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e) Poorly graded gravel; gravel/sand mixture(s); little or no fines

Inorganic silt; micaceous or diatomaceous fine sand

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

(Liquid limit less than 50)

Well-graded gravel; gravel/sand mixture(s); little or no fines

(M
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0%
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N
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)

FI
N

E-
G

R
AI

N
ED

 S
O

IL

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity

PT
OH

SAND AND
SANDY SOIL

GM

Organic clay of medium to high plasticity; organic silt

TYPICAL
DESCRIPTIONS (2)(3)

USCS
LETTER

SYMBOL(1)

Rock (See Rock Classification)

Wood, lumber, wood chips

Construction debris, garbage

PAVEMENT

WD

OTHER MATERIALS TYPICAL DESCRIPTIONS

ROCK

GRAPHIC
SYMBOL

Asphalt concrete pavement or Portland cement pavement

DB

AC or PC
RK

LETTER
SYMBOL

Soil Classification System and Key
Figure



A-1
(2 of 2)

Port of Tacoma
North Lead Rail Improvements

Tacoma, Washington

Well Log Graphics

Bentonite Chips

Above-Ground
Monument

Groundwater

Sample Depth Interval

Recovery Depth Interval

Sample Identification Number
Code Description Code

PVC Screen
(0.010-inch Slot Size)

Description
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
Vane Shear Test
Other Geotechnical Testing
Chemical Analysis

Approximate water elevation at time of drilling (ATD).

Note:

Approximate water elevation at other time(s).  When multiple water levels are obtained
other than ATD, only a representative range is shown.  See text for additional
information.

1

Flush-Mount
Monument

10-20 Sand PVC Blank Casing

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL

VST
GT
CA

Groundwater levels can fluctuate due to precipitation, seasonal conditions, and other
factors.

Slough Backfill

Bentonite Grout

End Cap

SAMPLER TYPE SAMPLE NUMBER & INTERVAL

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
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Rotosonic
Air Rotary (Rock)
Wash Rotary (Rock)
Other - See text if applicable

a
b
c
d
e
f
g
1
2
3
4
5
6
7

Field and Lab Test DataDrilling and Sampling Key

Portion of Sample Retained
for Archive or Analysis

VWP

Soil Classification System and Key
Figure



ATD

i4

i4

i4

i4

d
d

d
i4

PC

GP

WD

GP

WD
GP
ML

SM

ML

SM

ML

S-1
S-2

S-3

Boring Completed 03/05/13
Total Depth of Boring = 25.0 ft.

Rolled Compacted Concrete

Grayish-brown, sandy GRAVEL; no odor or
sheen (medium dense, moist)

(FILL)
Soil sample: SS-PORTAC-01(1.4-1.9)

Soil sample: SS-PORTAC-01(1.9-2.4)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Grayish-brown, very sandy GRAVEL; no
odor or sheen (very dense, moist)

Dark brown, fibrous WOOD WASTE with
gravel; no odor or sheen (medium dense,
moist)

Gray GRAVEL with sand; no odor or sheen
(very dense, moist)

Brownish-gray SILT with sand; no odor or
sheen (hard, moist)

Soil sample: SS-PORTAC-01(7.2-7.7)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, wet)

(ALLUVIUM)
Soil sample: SS-PORTAC-01(10-10.5)

 - grades very silty at 15 ft BGS

Soil sample: SS-PORTAC-01(15-15.5)

Groundwater sample:
GW-PORTAC-01(17.5)

Grayish-brown, very sandy SILT; no odor or
sheen (medium stiff, wet)

Soil sample: SS-PORTAC-01(17.5-18)

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

Brown SILT with organics; no odor or sheen
(stiff, 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.

A-2
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Log of Boring PORTAC-01



ATD

i4

i4

i4

i4

PC

GP

WD

GP

SM

ML

SM

Boring Completed 03/05/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.4 ft thick

Brown, sandy GRAVEL; no odor or sheen
(dense, moist)

(FILL)
Soil sample: SS-PORTAC-02(1.4-1.9)

Soil sample: SS-PORTAC-02(2.1-2.6)

 - grades grayat 3.1 ft BGS

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Gray, sandy GRAVEL; no odor or sheen
(dense, damp)

Brownish-gray, silty, fine SAND; no odor or
sheen (dense, moist)

Soil sample: SS-PORTAC-02(6.6-7.1)

Soil sample: SS-PORTAC-02(7.1-7.6)

Soil sample: SS-PORTAC-02(8-8.5)

Brownish-gray, sandy SILT; no odor or
sheen (stiff, damp)

(ALLUVIUM)
Soil sample: SS-PORTAC-02(8.5-9)

Brownish-gray, very silty, fine SAND; no
odor or sheen (dense, wet)

 - grades with organics at 19 ft BGS
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Drilling Method:
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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 03/05/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.4 ft thick

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

(FILL)
Soil sample: SS-PORTAC-03(1.4-1.9)

Soil sample: SS-PORTAC-03(1.9-2.4)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Gray, sandy GRAVEL; no odor or sheen
(dense, damp)

Brownish-gray, very silty, fine SAND; no
odor or sheen (medium dense, damp)

Soil sample: SS-PORTAC-03(5.7-6.3)

Soil sample: SS-PORTAC-03(6.5-7)

Soil sample: SS-PORTAC-03(7.5-8)

Brownish-gray, sandy SILT; no odor or
sheen (stiff, moist)

(ALLUVIUM)
Soil sample: SS-PORTAC-03(8-8.5)

 - grades with organics at 8.9 ft BGS

Dark brown, very silty, fine SAND with
organics; no odor or sheen (dense, wet)

Brownish-gray, sandy SILT; no odor or
sheen (stiff, wet)

Brownish-gray, silty, fine SAND; no odor or
sheen (dense, wet)

Brownish-gray, sandy SILT; no odor or
sheen (stiff, 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 03/05/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.4 ft thick

Brown, sandy GRAVEL with trace slag; no
odor or sheen (dense, damp)

(FILL)
Soil sample: SS-PORTAC-04(1.4-1.9)

Soil sample: SS-PORTAC-04(2.0-2.5)

Dark brown, very silty, fine SAND; no odor
or sheen (dense, damp)

Soil sample: SS-PORTAC-04(2.6-3.3)

Dark grayish-brown, fine SAND with silt; no
odor or sheen (dense, damp)

Soil sample: SS-PORTAC-04(3.5-4)

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

Soil sample: SS-PORTAC-04(5.5-6)

Grayish-brown SILT; no odor or sheen (stiff,
wet)

(ALLUVIUM)
Soil sample: SS-PORTAC-04(7.7-8.3)

 - grades with organics at 8.3 ft BGS

 - grades without organics at 10 ft BGS

Groundwater sample:
GW-PORTAC-04(12)

Grayish-brown, silty to very silty, fine SAND;
no odor or sheen (medium dense, wet)

 - grades with trace organics at 15 ft BGS

Brownish-gray, mottled SILT with sand and
organics; no odor or sheen (stiff, 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 03/05/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.2 ft thick

Brownish-gray, sandy GRAVEL with trace
slag; no odor or sheen (medium dense,
damp)

(FILL)
Soil sample: SS-PORTAC-05(1.2-1.7)

Soil sample: SS-PORTAC-05(2.5-3)

Black SLAG (1.5 inch diameter)

Brownish-gray, fine SAND with silt; no odor
or sheen (medium dense, damp)

Soil sample: SS-PORTAC-05(3.2-3.8)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, damp)

Soil sample: SS-PORTAC-05(5-5.5)

Black, silty, fine SAND with organics; no
odor or sheen (medium dense, damp)

(ALLUVIUM)

Dark gray, fine to medium SAND with silt
(medium dense, damp)

Soil sample: SS-PORTAC-05(6.4-7)

 - grades moist at 7.5 ft BGS

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, moist)

Soil sample: SS-PORTAC-05(8.5-9)

 - grades very silty and with trace organics
at 10 ft BFS

Grayish-brown SILT; low to moderate
plasticity; no odor or sheen (medium stiff,
wet)

 - grades black and gray mottled and with
trace organics at 12.2 ft BGS

 - grades grayish-brown at 12.6 ft BGS

Grayish-brown, very silty, fine SAND; no
odor or sheen (medium dense, wet)

 - grades silty at 15 ft BGS

Grayish-brown, sandy SILT; no odor or
sheen (medium stiff, 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 03/06/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.5 ft thick

Brown, sandy GRAVEL with trace slag; no
odor or sheen (medium dense, damp)

(FILL)
Soil sample: SS-PORTAC-06(1.5-2)

Soil sample: SS-PORTAC-06(2.5-3)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
damp)

Gray, sandy GRAVEL; no odor or sheen
(dense, damp)

Soil sample: SS-PORTAC-06(5.4-6)

Dark gray, fine to medium SAND with trace
silt; no odor or sheen (dense, damp)

Soil sample: SS-PORTAC-06(6-6.7)

Dark grayish-brown SILT with sand and
trace organics; no odor or sheen (stiff, wet)

(ALLUVIUM)
Soil sample: SS-PORTAC-06(6.7-7.3)

 - grades wet at 10 ft BGS

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, wet)

 - grades very silty at 18 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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Boring Completed 03/06/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.5 ft thick

Brown, sandy GRAVEL with slag; no odor or
sheen (medium dense, damp)

(FILL)
Soil sample: SS-PORTAC-07(1.5-2)

Soil sample: SS-PORTAC-07(2.3-2.8)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
damp)

Black GRAVEL with slag and sand; no odor
or sheen (dense, damp)

Brown, silty, fine SAND; no odor or sheen
(dense, moist)

Soil sample: SS-PORTAC-07(5.4-6.1)

Brown and black mottled SILT with sand; no
odor or sheen (stiff, moist)

Soil sample: SS-PORTAC-07(6.1-6.6)

Brown, fine to medium SAND with trace silt;
no odor or sheen (medium dense, moist)

Soil sample: SS-PORTAC-07(8.2-8.7)

Grayish-brown, very silty, fine SAND; no
odor or sheen (medium dense, wet)

(ALLUVIUM)

Grayish-brown SILT with organics and sand;
no odor or sheen (stiff, wet)

Soil sample: SS-PORTAC-07(10.9-11.4)

Groundwater sample:
GW-PORTAC-07(12)

Dark gray, fine SAND with silt; no odor or
sheen (medium dense, wet)

Grayish-brown, sandy SILT (stiff, 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 03/06/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.3 ft thick

Brown, sandy GRAVEL with slag; no odor or
sheen (dense, damp)

(FILL)
Soil sample: SS-PORTAC-08(1.6-1.8)

Soil sample: SS-PORTAC-08(2.1-2.6)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
damp)

Dark gray SLAG and GRAVEL; no odor or
sheen (dense, wet)

Brownish-gray, silty, fine SAND; no odor or
sheen (medium dense, moist)

Soil sample: SS-PORTAC-08(7.9-8.4)

Soil sample: SS-PORTAC-08(8.4-8.9)

Soil sample: SS-PORTAC-08(8.9-9.3)

Brownish-gray SILT (stiff to very stiff, wet)
(ALLUVIUM)

Soil sample: SS-PORTAC-08(10-10.5)

 - grades stiff at 11.5 ft BGS

 - grades with organics at 15 ft BGS

Brownish-gray, very silty, fine SAND; no
odor or sheen (medium dense, wet)

Brownish-gray, sandy SILT; no odor or
sheen (stiff, 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 03/06/13
Total Depth of Boring = 25.0 ft.

Rolled Compacted Concrete - 1.4 ft thick

Gray, sandy GRAVEL with slag; no odor or
sheen (dense, moist)

(FILL)
Soil sample: SS-PORTAC-09(1.4-1.9)

Soil sample: SS-PORTAC-09(2.5-3)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Dark gray GRAVEL with slag and sand; no
odor or sheen (dense, moist)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, moist)

Soil sample: SS-PORTAC-09(6.9-7.4)

Soil sample: SS-PORTAC-09(7.7-8.2)

 - grades very silty at 8.2 ft BGS

Soil sample: SS-PORTAC-09(8.5-9)

Grayish-brown SILT; no odor or sheen (very
stiff, wet)

(ALLUVIUM)
Soil sample: SS-PORTAC-09(10-10.5)

Grayish-brown, very silty, fine SAND; no
odor or sheen (medium dense, wet)

Grayish-brown SILT; no odor or sheen (stiff,
wet)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, wet)

Grayish-brown, sandy SILT; no odor or
sheen (medium stiff, wet)

Brownish-gray SILT with organics; no odor
or sheen (stiff, 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 03/06/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.4 ft thick

Brown, sandy GRAVEL with slag; no odor or
sheen (dense, moist)

(FILL)
Soil sample: SS-PORTAC-10(1.4-1.9)

Soil sample: SS-PORTAC-10(2.5-3)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Dark gray, sandy GRAVEL with slag; no
odor or sheen (dense, moist)

Grayish-brown, fine to medium SAND with
silt; no odor or sheen (dense, moist)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, moist)

(ALLUVIUM)
Soil sample: SS-PORTAC-10(7.8-8.8)

 - grades wet at 10 ft BGS

Grayish-brown SILT; no odor or sheen (stiff,
wet)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, wet)

Soil sample: SS-PORTAC-10(12-13)

 - grades very silty at 15 ft BGS

Soil sample: SS-PORTAC-10(15.9-16.9)

Grayish-brown SILT; no odor or sheen (stiff,
wet)

Soil sample: SS-PORTAC-10(17-17.5)
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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 03/06/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.8 ft thick

Gray, sandy GRAVEL with slag; no odor or
sheen (dense, moist)

(FILL)
Soil sample: SS-PORTAC-11(1.8-2.2)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Black GRAVEL with slag; no odor or sheen
(dense, moist)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, moist)

Soil sample: SS-PORTAC-11(5.9-6.4)

Brownish-gray SILT; no odor or sheen (stiff,
moist)

(ALLUVIUM)

Brownish-gray, silty, fine SAND; no odor or
sheen (medium dense, wet)

Soil sample: SS-PORTAC-11(11.8-12.3)

Black, fine to medium SAND with trace silt;
no odor or sheen (medium dense, wet)

Brownish-gray, silty, fine SAND; no odor or
sheen (medium dense, wet)

Soil sample: SS-PORTAC-11(13.5-14)

Groundwater sample:
GW-PORTAC-11(17)

Brownish-gray SILT with organics; no odor
or sheen (very stiff, wet)

Soil sample: SS-PORTAC-11(17.6-18.1)
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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.

A-12
Figure
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Boring Completed 03/07/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.5 ft thick

Brown, sandy GRAVEL; no odor or sheen
(dense, moist)

(FILL)
Soil sample: SS-PORTAC-12(1.5-2)

Soil sample: SS-PORTAC-12(2.4-2.9)

Dark brown, fine to coarse SAND with slag;
no odor or sheen (dense, moist)

Brownish-gray, fine to medium SAND with
silt; no odor or sheen (dense, moist)

Soil sample: SS-PORTAC-12(3-3.5)

Dark gray, fine to medium SAND with
organics; no odor or sheen (dense, moist)

Soil sample: SS-PORTAC-12(5-5.5)

Brownish-gray, very silty, fine SAND with
organics; no odor or sheen (dense, moist)

Soil sample: SS-PORTAC-12(6.1-6.6)

 - grades silty at 6.8 ft BGS

Brownish-gray, fine to medium SAND with
silt; no odor or sheen (dense, moist)

(ALLUVIUM)
Soil sample: SS-PORTAC-12(7.4-7.9)

 - grades wet at 10 ft BGS

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

Groundwater sample:
GW-PORTAC-12(13)

Grayish-brown, silty, fine SAND; no odor or
sheen (medium dense, wet)

Grayish-brown SILT with sand; no odor or
sheen (stiff, wet)

 - grades with organics at 17.9 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.

A-13
Figure
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Boring Completed 03/07/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.3 ft thick

Brown, sandy GRAVEL; no odor or sheen
(medium dense, moist)

(FILL)
Soil sample: SS-PORTAC-13(1.3-1.8)

Soil sample: SS-PORTAC-13(2-2.5)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Black GRAVEL with slag; no odor or sheen
(dense, moist)

Brownish-gray, fine to medium SAND with
silt; no odor or sheen (dense, moist)

Soil sample: SS-PORTAC-13(6.8-7.3)

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

(ALLUVIUM)
Soil sample: SS-PORTAC-13(8.5-9)

Brown SILT; no odor or sheen (medium stiff,
wet)

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

Soil sample: SS-PORTAC-13(12.6-13.1)

Dark grayish-brown, silty, fine to medium
SAND; no odor or sheen (dense, wet)

Grayish-brown SILT with organics; no odor
or sheen (stiff, wet)

Soil sample: SS-PORTAC-13(16.4-16.9)

Grayish-brown, very silty, fine to medium
SAND; no odor or sheen (dense, wet)

Grayish-brown SILT with organics (stiff, 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.

A-14
Figure
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Boring Completed 03/07/13
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.4 ft thick

Brown, sandy GRAVEL; no odor or sheen
(dense, moist)

(FILL)
Soil sample: SS-PORTAC-14(1.4-1.9)

Soil sample: SS-PORTAC-14(2.4-2.9)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Dark brown, sandy GRAVEL with slag; slight
odor, no sheen (dense, wet)

Dark gray, fine to medium SAND with silt; no
odor or sheen (medium dense, wet)

Soil sample: SS-PORTAC-14(6.4-6.9)

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

(ALLUVIUM)

Dark gray, fine to medium SAND with silt; no
odor or sheen (medium dense, wet)

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

Soil sample: SS-PORTAC-14(10-10.5)

Dark gray, fine to medium SAND with silt; no
odor or sheen (medium dense, wet)

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

 - grades very silty at 13.9 ft BGS

Soil sample: SS-PORTAC-14(14-14.5)

Grayish-brown SILT with organics; no odor
or sheen (very stiff, wet)

Soil sample: SS-PORTAC-14(15-15.5)

Grayish-brown, very silty, fine SAND; no
odor or sheen (medium dense, wet)

Grayish-brown SILT with organics; no odor
or sheen (very stiff, 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.

A-15
Figure
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Boring Completed 03/07/13
Total Depth of Boring = 25.0 ft.

Rolled Compacted Concrete - 1.2 ft thick

Brown, sandy GRAVEL; no odor or sheen
(dense, moist)

(FILL)
Soil sample: SS-PORTAC-15(1.5-2.3)

- grades gray at 3.8 ft BGS

Soil sample: SS-PORTAC-15(5-5.5)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Dark gray, fine to medium SAND; no odor or
sheen (medium dense, moist)

Soil sample: SS-PORTAC-15(6.5-7)

Soil sample: SS-PORTAC-15(10-10.5)

Brownish-gray, silty, fine SAND; no odor or
sheen (medium dense, wet)

(ALLUVIUM)
 - grades very silty at 15 ft BGS

Groundwater sample:
GW-PORTAC-15(15)

Soil sample: SS-PORTAC-15(15.4-15.9)

Brownish-gray SILT with organics; no odor
or sheen (stiff, wet)

Soil sample: SS-PORTAC-15(15.9-16.4)

Brownish-gray, sandy SILT; no odor or
sheen (stiff, wet)

Brownish-gray SILT with organics; no odor
or sheen (stiff, wet)

Brownish-gray, sandy SILT; no odor or
sheen (stiff, 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.

A-16
Figure
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1/17/14

Flush-mounted
monument with
locking cap

Bentonite chips

2/12 Monteray sand
pack

3/4-inch diameter,
Schedule 40,
Pre-packed screen
Threaded end cap

Slough

PC
GP

WD
GP

SM

ML

SM
ML

SP-
SM

SM

SM

ML

Piezometer Completed 01/16/14
Total Depth of Piezometer = 14.5 ft.

Boring Completed 01/16/14
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 0.35 ft
thick

Brown, sandy GRAVEL (dense, damp)
(FILL)

 - grades gray

Soil sample:
SS-PORTAC-16(5.8-7.1)

Dark brown WOOD WASTE (chips
and shavings) and SLAG (crushed, 1
inch diameter); slight odor, no sheen
(dense, damp)

Soil sample:
SS-PORTAC-16(6.3-6.6)

Tannish-gray GRAVEL with sand
(dense, damp)

Soil sample:
SS-PORTAC-16(7.1-7.6)

Soil sample:
SS-PORTAC-16(7.6-8.1)

Grayish-brown, silty, fine SAND
(medium dense, moist)

Grayish-brown SILT with sand
(medium stiff, wet)

(ALLUVIUM)

Dark brown, silty, fine SAND (medium
dense, wet)

Dark brown, sandy SILT (soft, wet)

Dark brown, fine SAND with silt
(medium dense, wet)

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

Grayish-brown, very silty, fine SAND
(medium dense, wet)

Grayish-brown, sandy SILT (medium
stiff, wet)
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Piezometer Detail
(DOE#: BID067)

SAMPLE DATA
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SOIL PROFILE

2.5 in

Notes: 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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Drilling Method: GeoprobeTM

Ground Elevation (ft): Not Measured

Drilled By: Cascade Drilling Inc.
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1/17/14

Flush-mounted
monument with
locking cap

Bentonite chips

2/12 Monteray sand
pack

3/4-inch diameter,
Schedule 40,
Pre-packed screen
Threaded end cap

Slough

PC

GP

WD

SP-
SM
SM

ML

SM

Piezometer Completed 01/16/14
Total Depth of Piezometer = 17.8 ft.

Boring Completed 01/16/14
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.1 ft
thick

Gray GRAVEL with sand (medium
dense, damp)

(FILL)
Soil sample:

SS-PORTAC-17(2.6-8.8)

Dark brown WOOD WASTE (chips
and shavings) and SLAG (crushed, 1
inch diameter); slight odor, no sheen
(medium dense, damp)

Soil sample:
SS-PORTAC-17(3.1-7.3)

Brownish-gray, fine SAND with silt
(medium dense, damp)

Brownish-gray, silty, fine SAND
(medium dense, damp)

(ALLUVIUM)
Soil sample:

SS-PORTAC-17(8.8-9.3)

Soil sample:
SS-PORTAC-17(9.3-9.8)

Brownish-gray SILT (soft, wet)

Brownish-gray, very silty, fine SAND
(medium dense, wet)
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Piezometer Detail
(DOE#: BID068)

SAMPLE DATA
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2.5 in

Notes: 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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Drilling Method: GeoprobeTM

Ground Elevation (ft): Not Measured

Drilled By: Cascade Drilling Inc.
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1/17/14

Flush-mounted
monument with
locking cap

Bentonite chips

2/12 Monteray sand
pack

3/4-inch diameter,
Schedule 40,
Pre-packed screen
Threaded end cap

Slough

PC

GP

WD

DB

SP
SP-
SM
SM
SP

SP-
SM

ML

SM

Piezometer Completed 01/16/14
Total Depth of Piezometer = 17.5 ft.

Boring Completed 01/16/14
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.2 ft
thick

Brown GRAVEL with sand (dense,
moist)

(FILL)

Soil sample:
SS-PORTAC-18(2.9-7.3)

Dark brown WOOD WASTE (chips
and shavings) and SLAG (crushed, 1
inch diameter); slight odor, no sheen
(dense, moist)

Soil sample:
SS-PORTAC-18(3.4-6.8)

Dark brown SLAG (crushed, 1 inch
diameter); slight odor, no sheen
(dense, moist)

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

Brownish-gray, fine to medium SAND
with silt (medium dense, moist)

Soil sample:
SS-PORTAC-18(7.3-7.8)

Brownish-gray, silty, fine to medium
SAND (medium dense, moist)

(ALLUVIUM)
Soil sample:

SS-PORTAC-18(7.8-8.3)

Dark gray, fine to medium SAND
(medium dense, wet)

Dark gray, fine to medium SAND with
silt (medium dense, wet)

Grayish-brown SILT (soft, wet)

 - grades with wood and organics

Grayish-brown, very silty, fine SAND
(medium dense, wet)
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(DOE#: BID069)

SAMPLE DATA
El

ev
at

io
n

SOIL PROFILE

2.5 in

Notes: 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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Drilling Method: GeoprobeTM

Ground Elevation (ft): Not Measured

Drilled By: Cascade Drilling Inc.
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ATD
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SP-
SM
SM

SP

ML

Boring Completed 01/17/14
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.25 ft thick

Gray GRAVEL with sand (dense, moist)
(FILL)

Soil sample: SS-PORTAC-19(2.4-5.8)

Dark brown WOOD WASTE (chips and
shavings) and SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Soil sample: SS-PORTAC-19(2.9-5.3)

Grayish-brown, sandy GRAVEL (medium
dense, moist)

Soil sample: SS-PORTAC-19(5.8-6.3)

Gray, fine to medium SAND with silt
(medium dense, moist)

(ALLUVIUM)
Soil sample: SS-PORTAC-19(6.3-6.8)

Grayish-brown, silty, fine SAND (medium
dense, wet)

Grayish-brown, fine SAND with silt (medium
dense, wet)

Grayish-brown, silty, fine SAND (medium
dense, wet)

Dark gray, fine to medium SAND (medium
dense, wet)

 - grades with shells

Grayish-brown SILT (medium stiff, 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.

A-20
Figure
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Boring Completed 01/17/14
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.35 ft thick

Gray GRAVEL with sand (dense, moist)
(FILL)

Soil sample: SS-PORTAC-20(2.5-6.5)

Dark brown SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Soil sample: SS-PORTAC-20(3-6)

Gray GRAVEL with sand (dense, moist)

Dark brown SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

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

Soil sample: SS-PORTAC-20(6.5-7)

Soil sample: SS-PORTAC-20(7-7.5)

Dark gray, fine to medium SAND (medium
dense, moist)

(ALLUVIUM)

Grayish-brown, fine SAND with silt (medium
dense, moist)

Dark gray, fine to medium SAND (medium
dense, wet)

 - grades wet

Brownish-gray, silty, fine SAND (medium
dense, wet)

Brown SILT (medium stiff, wet)

 - grades with organics

Grayish-brown, very silty, fine SAND
(medium dense, wet)

Grayish-brown SILT with organics (medium
stiff, wet)

Dark brown PEAT (soft, wet)

0

5

10

15

20

25

Not Measured
Bl

ow
s/

Fo
ot

W
at

er
 L

ev
el

U
SC

S 
Sy

m
bo

l GeoprobeTM

Ground Elevation (ft):

Drilled By:

16
80

08
.0

5 
 6

/1
8/

14
  N

:\P
R

O
JE

C
TS

\1
68

00
8.

G
PJ

  S
O

IL
 B

O
R

IN
G

 L
O

G

G
ra

ph
ic

 S
ym

bo
l

Cascade Drilling Inc.

PORTAC-20

Drilling Method:

Te
st

 D
at

a

SAMPLE DATA GROUNDWATER

Sa
m

pl
er

 T
yp

e

Notes:

SOIL PROFILE

D
ep

th
 (f

t)

Sa
m

pl
e 

N
um

be
r

& 
In

te
rv

al

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 01/17/14
Total Depth of Boring = 20.0 ft.

Rolled Compacted Concrete - 1.6 ft thick

Brown GRAVEL with sand (dense, moist)
(FILL)

Soil sample: SS-PORTAC-21(2.9-5.5)

Dark brown SLAG (crushed, 1 inch
diameter); slight odor, no sheen (dense,
moist)

Soil sample: SS-PORTAC-21(3.4-4)

Brownish-black, fine SAND with silt (dense,
moist)

Dark gray, fine to medium SAND (dense,
moist)

(ALLUVIUM)
Soil sample: SS-PORTAC-21(5.5-6)

Soil sample: SS-PORTAC-21(6-6.5)

 - grades 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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Figure
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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.0 ft.

SP Brown, fine to medium SAND (loose, moist)
(FILL)

Soil sample: TP-PORTAC-01(0-0.5)

Soil sample: TP-PORTAC-01(0.5-1)

 - grades gravelly and fine to coarse SAND

0
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Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
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n 

(ft
)

Notes: 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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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.0 ft.

DB

SP

Dark brown SLAG (crushed, 0.5 to 6 inch
diameter); slight odor, no sheen (loose, damp)

(FILL)

Brown, fine to medium SAND (loose, moist)

Soil sample: TP-PORTAC-02(0.9-1.4)

Soil sample: TP-PORTAC-02(1.4-1.9)

0
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3

4

Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
El
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at
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n 

(ft
)

Notes: 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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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.0 ft.

SP Brown, gravelly, fine to coarse SAND with roots
(loose, moist)

(FILL)
Soil sample: TP-PORTAC-03(0-0.5)

Soil sample: TP-PORTAC-03(0.5-1)

 - grades gray and without roots

0
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3

4

Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
El
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io
n 

(ft
)

Notes: 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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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.5 ft.

DB

SP

SM

Dark brown SLAG (crushed, 0.5 to 6 inch
diameter); slight odor, no sheen (loose, damp)

(FILL)

Brown, fine to medium SAND (loose, moist)

Soil sample: TP-PORTAC-04(1.4-1.9)

Soil sample: TP-PORTAC-04(1.9-2.4)

Brown and gray, very silty, fine to medium
SAND (medium dense, moist)

0
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4

Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
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(ft
)

Notes: 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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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.0 ft.

SP Brown, fine to medium SAND with trace gravel
and roots (loose, moist)

(FILL)
Soil sample: TP-PORTAC-05(0-0.5)

Soil sample: TP-PORTAC-05(0.5-1)

0
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Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
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)

Notes: 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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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.4 ft.

DB

SM

Dark brown SLAG (crushed, 0.5 to 6 inch
diameter); slight odor, no sheen (loose, damp)

(FILL)

Grayish-brown, silty, fine to medium SAND
(medium dense, moist)

Soil sample: TP-PORTAC-06(1.3-1.8)

Soil sample: TP-PORTAC-06(1.8-2.3)

0

1

2

3

4

Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
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)

Notes: 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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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.0 ft.

DB

SM

Dark brown SLAG (crushed, 0.5 to 6 inch
diameter); slight odor, no sheen (loose, damp)

(FILL)

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

Soil sample: TP-PORTAC-07(0.6-1.1)

Soil sample: TP-PORTAC-07(1.1-1.6)

0
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Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
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)

Notes: 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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Test Pit Completed 01/21/14
Total Depth of Test Pit = 2.0 ft.

DB

SM

Dark brown SLAG (crushed, 0.5 to 6 inch
diameter); slight odor, no sheen (loose, damp)

(FILL)

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

Soil sample: TP-PORTAC-08(0.7-1.2)

Soil sample: TP-PORTAC-08(1.2-1.7)

0
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Ground Elevation (ft):
Excavation Method:

KMHLogged By:

Tracked Excavator

Not Measured

Excavated By: Green Earthworks Construction

Groundwater not encountered.

GROUNDWATER
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(ft
)

Notes: 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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Conceptual Diagram of Hydrologic System 
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Portac Site: Existing Information 
Port of Tacoma and Portac, Inc. 9 

Generalized Site Cross-Section  

Final Report, Groundwater Quality 
Monitoring Program, Hart Crowser, 1992 



Portac Site: Existing Information 
Port of Tacoma and Portac, Inc. 10 

Completion of Log-Yard Cap 

Final Report, Groundwater Quality 
Monitoring Program, Hart Crowser, 1992 



12th St E

FifeFife

TacomaTacoma

Federal WayFederal Way

MiltonMilton

Puyallup RiverPuyallup River

Brook LakeBrook Lake

CC
lleeaarrCC

rreeee
kk

SS
ww

aa
nn

CC
rr ee

ee kk

HH
yylleebbooss CCrreeeekk

Sq
ua

lly
 C

re
ek

Sq
ua

lly
 C

re
ek

WW
ee ss

tt HH
yy ll

ee bb
oo ss

CC
rr ee

ee kk

5

509

99

167

20th St E

Valley Ave E

Alexander Ave 

E 11
th St 

Pioneer Way E

Pacific Hwy E

W
aller R

d E

M
ck

in
le

y 
Av

e 

SW 356th St 

Lin
co

ln Ave
 

Milwaukee W
ay 

E Portland Ave 

Port Of Tacoma Rd 

Fr
ee

m
an

 R
d 

E

M
ilt

on
 W

ay
 

E 38th St 

54
th

 A
ve

 E

24th St 

Yuma St 

Portland Ave 

Porter Way 

Puyallup Ave 

S 356th St 

E 
L 

St
 

29th St NE

Eells St Pacific Hwy 

31st St NE

E 11
th 

St 

54
th

 A
ve

 E

E L St 

SITE

Vicinity Map

Figure 1

Port of Tacoma Parcel 14
Tacoma, Washington

King

Pierce

Mason

Kitsap

Jefferson
Snohomish

Kittitas

Thurston Yakima

Island

4,000 4,0000

Feet

Data Sources:  ESRI Data & Maps, Street Maps 2008

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in 
    showing features discussed in an attached document. GeoEngineers, Inc. 
    cannot guarantee the accuracy and content of electronic files. The master 
    file is stored by GeoEngineers, Inc. and will serve as the official record of 
    this communication.
3. It is unlawful to copy or reproduce all or any part thereof, whether for 
    personal use or resale, without permission.

Transverse Mercator, Zone 10 N North, North American Datum 1983
North arrow oriented to grid north

O
ffi

ce
: T

AC
Pa

th
: \

\T
ac

\p
ro

je
ct

s\
0\

04
54

09
4\

G
IS

\0
45

40
94

15
_F

1_
VM

_P
ar

ce
l1

4.
m

xd
M

ap
 R

ev
is

ed
:  

Ja
nu

ar
y 

13
, 2

01
0 

   
   

   
KK

S

Legend

Interstate Highway

Major Road

Local Road



HHHHHH

H
H

H
H

H
H

H
H

H
H

H

H

@A

@A

@A

@A

@A

@A

@A

@A

@A

ED

ED

ED
EDED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

ED

EDED
ED

_̂

Wapato Creek

TP-9

TP-8

TP-7

TP-6

TP-5 TP-4

TP-3

TP-2

TP-1

TP-27
TP-25

TP-24

TP-23

TP-22

TP-21

TP-20

TP-19

TP-18

TP-17

TP-16

TP-15

TP-14

TP-13

TP-12

TP-11

TP-10

TP-26

B-5

B-4

B-3

B-2

B-1

MW-4

MW-3

MW-2

MW-1

12Th St E

46
Th

 A
ve

 E

UV509

UV509

μ

Existing Features and Explorations

Figure 3

Port of Tacoma Parcel 14
Tacoma, Washington

200 2000

Feet

Data Sources:  ESRI I3 Aerial Imagery, 2007.
Pierce County parcel and stream data, 2009.

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in 
    showing features discussed in an attached document. GeoEngineers, Inc. 
    cannot guarantee the accuracy and content of electronic files. The master 
    file is stored by GeoEngineers, Inc. and will serve as the official record of 
    this communication.
3. It is unlawful to copy or reproduce all or any part thereof, whether for 
    personal use or resale, without permission.
Transverse Mercator, Zone 10 N North, North American Datum 1983
North arrow oriented to grid north

O
ffi

ce
: T

AC
Pa

th
: \

\T
ac

\p
ro

je
ct

s\
0\

04
54

09
4\

G
IS

\0
45

40
94

15
_F

3_
S

ite
Pl

an
_P

ar
ce

l1
4.

m
xd

M
ap

 R
ev

is
ed

:  
12

/3
/1

0,
 K

KS
, d

bc
, r

as
,tc

k

Legend

ED  TP-1
Test Pit Number 
and Approximate Location

@A    B-1
Boring Number and
Approximate Location

@AMW-1
Monitoring Well Number
and Approximate Location

H Current path of Wapato Creek

Original Path of Wapato Creek

Site Boundary

Staff Gage









  

APPENDIX A.3 

Groundwater Elevation Information 
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Year Author 
Abbreviation Author Document Title

1987 HC Hart Crowser, Inc. 
(HC)

Portac Log Yard, Groundwater Assessment (See #117 & 
125)

1988 HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard Remediation Plan, Volume I and II 
Appendices

1992 HC Hart Crowser, Inc. 
(HC)

Final Report Groundwater Quality Monitoring Program 
Portac Log Sort Yard Remediation

2008 CDM CDM Facility Closure Assessment Former Portac Lumber Facility

2008 CDM CDM Facility Closure Assessment Second Phase Former Portac 
Lumber Facility

2009 WES
Whitman 
Environmental 
Services (WES)

Lumber Mill Demolition - Environmental Cleanup and Testing 
Report  - Former Portac Inc. Site - Tacoma, WA. Prepared 
by WES for Portac, Inc. July 6, 2009.

2010 WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Ecology, dated May 7, 2010, First 
Quarter 2010 Groundwater Monitoring - Former Portac Inc. 
Site - Tacoma, WA

2010 WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Ecology, dated August 25, 2010, 
Second Quarter 2010 Groundwater Monitoring - Former 
Portac Inc. Site - Tacoma, WA

2010 WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Ecology, dated January 21, 2010, 
Fourth Quarter 2009 Groundwater Monitoring - Former 
Portac Inc. Site - Tacoma, WA

2010 WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Ecology, dated November 29, 2010, 
Third Quarter 2010 Groundwater Monitoring - Former Portac 
Inc. Site - Tacoma, WA
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Figure 2 - Inferred Groundwater Contours
High Tidal Response 4:30 a.m., 11/20/2009
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Figure 3 - Inferred Groundwater Contours
Lowest Tidal Response 2:00 a.m., 11/15/2009
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Figure 4 - Inferred Groundwater Contours
Average Water Levels 11/12 to 11/29/2009
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Figure 2 - Inferred Groundwater Contours
3:00 pm, March 2, 2010
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Figure 3 - Inferred Groundwater Contours
11:00 am, March 17, 2010
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Figure 2 - Inferred Groundwater Contours
10:30 am, June 8, 2010
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Figure 3 - Inferred Groundwater Contours
11:30 am, June 30, 2010
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Figure 2 - Inferred Groundwater Contours
4:00 pm, August 30, 2010
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Figure 3 - Inferred Groundwater Contours
3:00 pm, October 4, 2010
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APPENDIX A.4 
Groundwater Chemistry 

Attachment A.4 Contains Excerpted Information from the Following References: 

Year Author 
Abbreviation Author Document Title

1987 HC Hart Crowser, Inc. 
(HC)

Portac Log Yard, Groundwater Assessment (See #117 & 
125)

1988 HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard Remediation Plan, Volume I and II 
Appendices

1990 HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard Water Quality Monitoring Program, 
Second Round of Surface Water Samples

1990 HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard, Water Quality Monitoring Program, 
Spring Groundwater Sampling and Analysis Results

1990 HC Hart Crowser, Inc. 
(HC)

Portac Log Yard Remediation, Water Quality Monitoring 
Program, 3rd & Final Round of Surface Water Sampling

1991 HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard, Spring 1991 Groundwater 
Sampling/Analysis Water Quality Monitoring Program

1992 HC Hart Crowser, Inc. 
(HC)

Final Report Groundwater Quality Monitoring Program 
Portac Log Sort Yard Remediation

2003 EMS EMS 
Consultants, Inc.

Groundwater Monitoring Report for July 2003, Auto 
Warehousing Company

2008 CDM CDM Facility Closure Assessment Former Portac Lumber Facility

2008 CDM CDM Facility Closure Assessment Second Phase Former Portac 
Lumber Facility

2010 WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Ecology, dated January 21, 2010, 
Fourth Quarter 2009 Groundwater Monitoring - Former 
Portac Inc. Site - Tacoma, WA

2013 WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Portac, dated March 25, 2013, First 
Quarter 2013 Groundwater Monitoring  - Former Portac Inc. 
Site - Tacoma, WA

2014 Landau Landau 
Associates Inc.

North Lead Rail Improvements - Portac Cap Subsurface 
Investigation - Port of Tacoma, Washington
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Table 7 - Concentration of Metals 1n GZ'OUIMlwat:er 

GroUD4waper Coneeutration in •&IL 

Avera&t Banu 

Arsenic 0.14 <0.005 to 0.56 

Zinc 0.07 <0.01 1:0 0.31 

Copper 0.02 0.005 1:0 0.08 

Lead 0.1 0.01 to 0.4 

Baek&round 

<0.005 

0.01 

<0.002 

<0.01 

The data indicate the gro\md.water metal concentrations are ona to two 

orders of magnitude less than the surface water discharge concentrations. 

Based on the water levels observed in the wells, B-4 is essentially 

upgrad.ient from the site (with respect to the uppermost aquifer). The 

metals levels in this well represent the background values listad in Table 

7. 

4.2.5 Air 

Air quality has not been specifically addressed at the Portae site. In 

general, we do not expect that the site has a significant effect on 

existing air quality: metals do not volatilize into the air. The major 

potential problem is contaminated d.uat raised by the action of heavy 

equipaent on site during construction. Current practice is to water spray 

heavily traveled areas to reduce dust. Dust is generally only a problem 

during extended dry periods. Construction is expected to last only two to 

three months . 

Other studies have shown that all Commencement :aay is blanketed with 

elevated levels of arsenic clue to ASARCO emissions. 
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Table 8 - Coalparison of Cri.terta Levels for lletal.s agaliUit Ketal 

Concentrations 1n Nearby Surface Vaters 

CRITER.!A Metal Concentration in maiL 

As 

.uw.. n 

Fresh Water Animal Toxicity 

Acute * 0.36 0.082 0.018 0.12 

Chronic ** 0.19 0.0032 0.012 0.11 

Marine Animal Toxicity 

Acute 0.069 0.14 0.002.9 0,095 

Chronic 0.036 0.0056 0.0029 0.086 

Human Health 

Drinking Water 0.05 0.05 

Carcinogen YES NO NO NO 

MEASYRED VAWE~ 

Wapato Creek Upstream 0.002 0.004 0.014 0.008 

Wapato Creek Downstream 0.07 0.011 0.034 0.065 
Blair Waterway (Mouth 0.015 0.012 0.025 
Vapato Creek) 

Groundwater at Portae 0.14 0.1 0.02 0.07 

* Acute - Short-Terlll 

** Chronic - Long-Term 



Table 1 - Time Table of Site Sampling 

Sample Sampling Sample Type of Chemical 

Date Party Type Tests for Metals 

11/83 Ecology Surface Water Runoff Total Metals (As, Zn, Cu, Pb, Ni, Sb, Cd) 

12/83 Ecology Surface Water Runoff Total Metals (As, Zn, Cu, Pb, Ni, Sb, Cd) 

3/84 Ecology Surface Water Runoff Tota l Metals (As, Zn, Cu, Pb, Ni, Sb, Cd) 

4/84 Ecology Surface Water Runoff Total Metals (As, Zn, Cu, Pb, Ni, Sb, Cd) 

5/84 Ecology Surface Water Runoff Total Metals (As, Zn, Cu, Pb, Ni, Sb, Cd) 

5/84 Ecology Wapato Creek Water Total Metals (As, Zn, Cu, Pb, Ni, Sb, Cd) 

6/84 Ecology Wapato Creek Water Total Metals (As, Zn, Cu, Pb, Ni, Sb, Cd) 

7/86 Hart Crowser Portae Site Slag, E.P. Toxicity (As, Zn, Cu, Pb) 

Bark, and Soil 

3/87 Hart Crowser Portae Site Slag, E.P. Toxicity (As, Zn , Cu, Pb ) 

Bark, and Soil 

3/87 Hart Crowser Portae Site Groundwater Dissolved Metals (As, Zn, Cu, Pb) 

9/87 Hart Crowser Portae Site Slag & Bark E.P. Toxicity (As, Zn, Cu, Pb) 

2/88 Hart Crowser Portae Site Slag & Bark Total Metals (As, Zn, Cu, Pb) 

5/88 Hart Crowser Portae Site Groundwater Dissolved Metals (As, Zn, Cu, Pb) 

PT056967 



























































TABLE 5
Portac  Mill and Planer Spray Area WES-1400
Groundwater Sample Analytical Summary Page 1

Sample I.D. Pentachlorophenol
(ug/l)

MW-6 (Labeling Error - Sample was incorrectly
labeled.  Sample is actually from MW-5 at
Portac Planer Building

180

MW-7 (Labeling Error - Sample was incorrectly
labeled.  Sample is actually from MW-6, at
Portac Mill PCP Spray area)

1,600

Model Toxics Control Act Method B Standard
Formula Value 
Groundwater Cleanup Criteria 

0.73

MTCA Method B - Standard Formula Value Surface
Water Cleanup Criteria

4.9

MTCA Method C - Standard Formula Value
Groundwater Cleanup Criteria 

7.3

MTCA Method C -Standard Formula Value Surface
Water Cleanup Criteria

120

Most restrictive surface water aquatic life ARAR  
(Marine/Chronic - Clean Water Act §304 & Ch. 173-
201A WAC 

7.9

Most restrictive surface water human health ARAR  
Fresh Water - Clean Water Act §304 0.27

Table 5 Notes:
Samples were incorrectly labeled in the field.  Correct monitoring well ID is noted, and proper Sample IDs
have been noted in laboratory reports in Appendix B.  

NA - Not analyzed for the noted parameter.

Various Model Toxics Control Act groundwater cleanup criteria from Dept. of Ecology CLARC database, per
Chapter 173-340- 720. 



TABLE 13
Portac Post-Cleanup Site Investigation  WES-1400
Groundwater Sample Analytical Summary Page 1

Monitoring
Well ID

Sample
Date

Pentachloro-
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds
(ug/l)

Volatile Organic
Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MW-1 3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

MW-2R 5-19-2009 69 NA Acetone - 98
Naphthalene - 2.5
ND (62 other volatile
compounds)

Gasoline - NA
Diesel - 1,000
Motor Oil - 4,900

Arsenic - 12.1
Cadmium - ND (<1)
Chromium - 12.6
Lead - 1.13
Mercury - ND (<0.2)

MW-3 3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

NA NA NA

4-7-2009 ND (<0.5) NA NA NA NA

MW-4 3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

MW-5 3-5-2009 22 ND (64 additional semi-
volatile compounds)

NA NA NA

MW-6R 5-19-2009 ND (<0.5) NA NA NA Arsenic - 3.43
Cadmium - ND (<1)
Chromium - 5.79
Lead - 1.26
Mercury - ND (<0.2)



TABLE 13
Portac Post-Cleanup Site Investigation  WES-1400
Groundwater Sample Analytical Summary Page 2

Monitoring
Well ID

Sample
Date

Pentachloro-
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds
(ug/l)

Volatile Organic
Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

B-5R 5-19-2009 NA NA Isopropylbenzene - 1.1

ND (63 other volatile
compounds)

Gasoline - <100
Diesel - 150
Motor Oil - <250

Arsenic - ND (<1)
Cadmium - ND (<1)
Chromium - 2.68
Lead - 1.53
Mercury - ND (<0.2)

MTCA Groundwater
Cleanup Criteria (ug/l)

Method B -    
   0.73

Undetected
Parameters Vary

Method A
Naphthalene - 160

Method B
Acetone  800
Isopropylbenzene   - -

Other Undetected
Parameters Vary

Method A
Gasoline - 1,0002

Diesel - 500
Motor Oil - 500

Method A
Arsenic - 5
Cadmium - 5
Chromium - 50
Lead - 15
Mercury - 2

Table Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
1 - Denotes the laboratory’s Method Detection Limit (MDL) for pentachlorophenol by EPA Method 8270D.  This method was used to
analyze for a wide list of semi-volatile aromatic compounds to demonstrate that no other semi-volatile compounds are present in
groundwater.  However, by this method the detection limit for pentachlorophenol is not low enough to compare to Method B regulatory
criteria.    
4-7-2009 analyses for Pentachlorophenol were conducted by EPA Method 8270SIM, with reporting limits suitable for comparison to
MTCA Method B groundwater cleanup criteria.   
2 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in groundwater. 
Other criteria apply if benzene is present.
Volatile organic compounds by EPA Method 8260C.
Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended).    
Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.



TABLE 1 
Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 1

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1 5-7-2008
(CDM)

<0.25 NA NA Diesel - ND (<630)
Motor Oil- ND (<500)

NA

7-9-2008
(CDM)

0.69 NA NA Diesel - ND (<250)
Motor Oil- ND (<500)

NA

9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 25.2
Barium - 203
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,680
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)



TABLE 1 
Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 2

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R 5-19-2009 69 NA Acetone - 98
Naphthalene - 2.5
ND (62 other
volatile
compounds)

Diesel - 1,000
Motor Oil - 4,900

Arsenic - 12.1
Cadmium - ND (<1)
Chromium - 12.6
Lead - 1.13
Mercury - ND (<0.2)

12-4-2009 61 Analyzed PAH compounds: 

Napthalene - 0.48
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.72
Fluorene 0.45
Phenanthrene - 0.14
Anthracene - ND (<0.1)
Fluoranthene - 0.26
Pyrene - 0.16
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.34
2 Methylnaphthalene - 0.24

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 118
Barium - 33.3
Cadmium - ND (<1)
Chromium - ND(<5)
Copper - 63.7
Lead - ND (<5)
Manganese - 71.7
Mercury - ND (<0.2)
Molybdenum - 41.8
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)



TABLE 1 
Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 3

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3 9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

NA NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 10.1
Barium - 102
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 2,350
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)



TABLE 1 
Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 4

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4 9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 160
Motor Oil- ND (<250)

Arsenic - 10.2
Barium - 213
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,260
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)



TABLE 1 
Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 5

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5 3-5-2009 22 ND (64 additional semi-
volatile compounds)

NA NA NA

12-4-2009 1.5 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 41.7
Cadmium - ND (<1)
Chromium - 27.0
Copper - 29.9
Lead - ND (<5)
Manganese - 144
Mercury - 0.22
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - 5.45



TABLE 1 
Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 6

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R 5-19-2009 ND (<0.5) NA NA NA Arsenic - 3.43
Cadmium - ND (<1)
Chromium - 5.79
Lead - 1.26
Mercury - ND (<0.2)

12-4-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 27
Acenaphthylene - ND (<0.1)
Acenaphthene - 14
Fluorene 1.4
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 5.3
2 Methylnaphthalene - 2.5

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 400
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 115
Cadmium - ND (<1)
Chromium - 6.34
Copper - ND (<5)
Lead - ND (<5)
Manganese - 7,850
Mercury - ND (<0.2)
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 7

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R 5-19-2009 NA NA Isopropylbenzene
- 1.1

ND (63 other
volatile
compounds)

Gasoline - <100
Diesel - 150
Motor Oil - <250

Arsenic - ND (<1)
Cadmium - ND (<1)
Chromium - 2.68
Lead - 1.53
Mercury - ND (<0.2)

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.81
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 67.1
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 1,250
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MTCA Groundwater
Cleanup Criteria (ug/l)

Method B -   
    0.73

Method A
Naphthalene - 160 
Benzo(a)pyrene - 0.1
TEC3 of other cPAHs - 0.1

Method B
Napthalene - 160
Acenaphthylene - --
Acenaphthene - 960
Fluorene 640
Phenanthrene - --
Anthracene - 4,800
Fluoranthene - 640
Pyrene - 480
Benz(a)anthracene* - –*
Chrysene* - –*
Benzo(a)pyrene* - 0.012*
Benzo(b)fluoranthene* - –*
Benzo(k)fluoranthene* - –*
Indeno(1,2,3-cd)pyrene* - –*
Dibenz(a,h)anthracene* - --*
Benzo(g,h,l)perylene - –
1 Methylnaphthalene - --
2 Methylnaphthalene - 32

* - carcinogenic PAH
compounds used to calculate
the Toxicity Equivalent
Concentration (TEC) 

Method A
Naphthalene - 160

Method B
Acetone  800
Isopropylbenzene --

Other
Undetected
Parameters Vary

Method A
Gasoline - 1,000 2

Diesel - 500
Motor Oil - 500

Method A
Arsenic - 5
Cadmium - 5
Chromium - 50
Lead - 15
Mercury - 2

Method B 
Arsenic - 4.8
Barium - 3,200
Cadmium - 8
Chromium III - 24,000
Copper - 590
Lead - --
Manganese - 2,200
Mercury - 4.8
Molybdenum - 80
Nickel - 3,200
Selenium - 80
Zinc - 4,800
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Table 1 Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
1 - Denotes the laboratory’s Method Detection Limit (MDL) for pentachlorophenol by EPA Method 8270D.  This method was used in March 2009
analyses to identify a wide list of semi-volatile aromatic compounds to demonstrate that no other semi-volatile compounds are present in
groundwater.  However, by this method the detection limit for pentachlorophenol is not low enough to compare to Method B regulatory criteria.
  
4-7-2009 and 12-3-209 analyses for Pentachlorophenol were conducted by EPA Method 8270SIM, with reporting limits suitable for
comparison to MTCA Method B groundwater cleanup criteria.

Volatile organic compounds by EPA Method 8260C.
   
2 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in groundwater.  Other
criteria apply if benzene is present.

Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended), with silica gel cleanup to remove organic matter.    

Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.

TEC - Toxic Equivalent Concentration - The summed concentration of seven carcinogenic PAH compounds, after applying a toxicity
equivalency factor (TEF) to each compound, based on its relative toxicity compared to benzo-(a)-pyrene.
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Figure 2 - Inferred Groundwater Contours
High Tidal Response 4:30 a.m., 11/20/2009
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Figure 3 - Inferred Groundwater Contours
Lowest Tidal Response 2:00 a.m., 11/15/2009
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Figure 4 - Inferred Groundwater Contours
Average Water Levels 11/12 to 11/29/2009
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Groundwater Sample Analytical Summary Page 1

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1 5-7-2008
(CDM)

<0.25 NA NA Diesel - ND (<630)
Motor Oil- ND (<500)

NA

7-9-2008
(CDM)

0.69 NA NA Diesel - ND (<250)
Motor Oil- ND (<500)

NA

9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 25.2
Barium - 203
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,680
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 26.9
Barium - 181
Cadmium - ND (<5)
Chromium - 8.92
Copper - ND (<5)
Lead - ND (<5)
Manganese - 6,440
Mercury - ND (<0.2)
Molybdenum -   ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R 5-19-2009 69 NA Acetone - 98
Naphthalene - 2.5
ND (62 other
volatile
compounds)

Diesel - 1,000
Motor Oil - 4,900

Arsenic - 12.1
Cadmium - ND (<1)
Chromium - 12.6
Lead - 1.13
Mercury - ND (<0.2)

12-4-2009 61 Analyzed PAH compounds: 

Napthalene - 0.48
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.72
Fluorene 0.45
Phenanthrene - 0.14
Anthracene - ND (<0.1)
Fluoranthene - 0.26
Pyrene - 0.16
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.34
2 Methylnaphthalene - 0.24

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 118
Barium - 33.3
Cadmium - ND (<1)
Chromium - ND(<5)
Copper - 63.7
Lead - ND (<5)
Manganese - 71.7
Mercury - ND (<0.2)
Molybdenum - 41.8
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R
(Continued)

3-17-2010 66 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 1.9
Fluorene 0.58
Phenanthrene - 1.2
Anthracene - ND (<0.1)
Fluoranthene - 0.32
Pyrene - 0.20
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.51
2 Methylnaphthalene - 0.11

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 16.6
Barium - 67.3
Cadmium - ND (<1)
Chromium - 4.5
Copper - 29.6
Lead - ND (<1)
Manganese - 36.9
Mercury - ND (<0.2)
Molybdenum - 17.5
Nickel - 3.88
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3 9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

NA NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 10.1
Barium - 102
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 2,350
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3
(Continued)

3-17-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 11.3
Barium - 78.2
Cadmium - ND (<5)
Chromium - 6.27
Copper - ND (<5)
Lead - ND (<5)
Manganese - 2,000
Mercury - ND (<0.2)
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)



TABLE 2
Portac Inc. WES-1400
Groundwater Sample Analytical Summary Page 7

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4 9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 160
Motor Oil- ND (<250)

Arsenic - 10.2
Barium - 213
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,260
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel -  ND (<50)
Motor Oil- ND (<250)

Arsenic - 12.5
Barium - 161
Cadmium - ND (<5)
Chromium - ND(<5)
Copper - ND (<5)
Lead - ND (<5)
Manganese - 5,410
Mercury - ND (<0.2)
Molybdenum - ND (<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5 3-5-2009 22 ND (64 additional semi-
volatile compounds)

NA NA NA

12-4-2009 1.5 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 41.7
Cadmium - ND (<1)
Chromium - 27.0
Copper - 29.9
Lead - ND (<5)
Manganese - 144
Mercury - 0.22
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - 5.45
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5
(Continued)

3-16-2010 4.7 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel -   ND (<50)
Motor Oil- ND (<250)

Arsenic - 1.29
Barium - 28.8
Cadmium - ND (<1)
Chromium - 9.97
Copper - 7.51
Lead - ND (<1)
Manganese - 126
Mercury - ND (<0.2)
Molybdenum - 2.44
Nickel - 1.83
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R 5-19-2009 ND (<0.5) NA NA NA Arsenic - 3.43
Cadmium - ND (<1)
Chromium - 5.79
Lead - 1.26
Mercury - ND (<0.2)

12-4-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 27
Acenaphthylene - ND (<0.1)
Acenaphthene - 14
Fluorene 1.4
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 5.3
2 Methylnaphthalene - 2.5

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 400
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 115
Cadmium - ND (<1)
Chromium - 6.34
Copper - ND (<5)
Lead - ND (<5)
Manganese - 7,850
Mercury - ND (<0.2)
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 11
Acenaphthylene - ND (<0.1)
Acenaphthene - 9.5
Fluorene 0.73
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 3.6
2 Methylnaphthalene - 0.12

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 52
Motor Oil- ND (<250)

Arsenic - 3.41
Barium - 98.3
Cadmium - ND (<1)
Chromium - 4.03
Copper - 1.26
Lead - ND (<1)
Manganese - 6,400
Mercury - ND (<0.2)
Molybdenum - 2.66
Nickel - 1.38
Selenium - 1.14
Zinc - 1.08
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R 5-19-2009 NA NA Isopropylbenzene
- 1.1

ND (63 other
volatile
compounds)

Gasoline - <100
Diesel - 150
Motor Oil - <250

Arsenic - ND (<1)
Cadmium - ND (<1)
Chromium - 2.68
Lead - 1.53
Mercury - ND (<0.2)

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.81
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 67.1
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 1,250
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.76
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 54.4
Cadmium - ND (<1)
Chromium - 2.47
Copper - ND (<1)
Lead - ND (<1)
Manganese - 1,130
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - ND (<1)
Selenium - 1.48
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MTCA Groundwater
Cleanup Criteria (ug/l)

Method B -   
    0.73

Method A
Naphthalene - 160 
Benzo(a)p yrene - 0.1
TEC3 of other cPAHs - 0.1

Method B
Napthalene - 160
Acenaph thylene - --
Acenaphthene - 960
Fluorene 640
Phenanthrene - --
Anthracene - 4,800
Fluoranthene - 640
Pyrene - 480
Benz(a)anthracene* - –*
Chrysene* - –*
Benzo(a)pyrene* - 0.012*
Benzo(b)fluoranthene* - –*
Benzo(k)fluoranthene* - –*
Indeno(1,2,3-cd)pyrene* - –*
Dibenz(a,h)anthracene* - --*
Benzo(g,h,l)perylene - –
1 Methylnaphthalene - --
2 Methylnaphthalene - 32

* - carcinogenic PAH
compounds used to calculate
the Toxicity Equivalent
Concentration (TEC) 

Method A
Naphthalene - 160

Method B
Acetone  800
Isopropy lbenzene --

Other
Undetect ed
Parameters Vary

Method A
Gasoline - 1,000 2

Diesel - 500
Motor O il - 500

Method A
Arsenic - 5
Cadmium - 5
Chromium - 50
Lead - 15
Mercury - 2

Method B 
Arsenic - 4.8
Barium - 3,200
Cadmium - 8
Chromium III - 24,000
Copper - 590
Lead - --
Manganese - 2,200
Mercury - 4.8
Molybdenum - 80
Nickel - 3,200
Selenium - 80
Zinc - 4,800
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Table 2 Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
1 - Denotes the laboratory’s Method Detection Limit (MDL) for pentachlorophenol by EPA Method 8270D.  This method was used in March
2009 analyses to identify a wide list of semi-volatile aromatic compounds to demonstrate that no other semi-volatile compounds are present
in groundwater.  However, by this method the detection limit for pentachlorophenol is not low enough to compare to Method B regulatory
criteria.  Analyses for Pentachlorophenol since that time were conducted by EPA Method 8270SIM, with reporting limits suitable for
comparison to MTCA Method B groundwater cleanup criteria.

Volatile organic compounds by EPA Method 8260C.
   
2 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in groundwater.  Other
criteria apply if benzene is present.

Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended), with silica gel cleanup to remove organic matter.    

Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.

3 - TEC - Toxic Equivalent Concentration - The summed concentration of seven carcinogenic PAH compounds, after applying a toxicity
equivalency factor (TEF) to each compound, based on its relative toxicity compared to benzo-(a)-pyrene.  
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MW-1 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 22.2
Barium - 192
Cadmium - ND (<1)
Chromium - 4.55
Copper - 1.72
Lead - ND (<1)
Manganese - 6,610
Mercury - ND (<0.2)
Molybdenum -   3.77
Nickel - 3.50
Selenium - 5.83
Zinc - ND (<1)

MW-2R 37 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.21
Fluorene 0.12
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - 0.55
Pyrene - 0.36
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 2.85
Barium - 194
Cadmium - ND (<1)
Chromium - 7.13
Copper - 78.6
Lead - ND (<1)
Manganese - 4.91
Mercury - ND (<0.2)
Molybdenum - 12.3
Nickel - 14.1
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MW-3 <0.5 Analyzed PAH compounds: 

Napthalene - 0.21
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 13.7
Barium - 77.4
Cadmium - ND (<1)
Chromium - 3.95
Copper - 1.14 
Lead - ND (<1)
Manganese - 2,030
Mercury - ND (<0.2)
Molybdenum - 1.13
Nickel - 2.59
Selenium - 3.52
Zinc - ND (<1)

MW-4 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 13.1
Barium - 122
Cadmium - ND (<1)
Chromium - 2.06
Copper - 2.00
Lead - ND (<1)
Manganese - 3,960
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 2.14
Selenium - 5.81
Zinc - ND (<1)
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MW-5 2.4 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 1.35
Barium - 25.1
Cadmium - ND (<1)
Chromium - 11.0
Copper - 8.23
Lead - ND (<1)
Manganese - 92.2
Mercury - ND (<0.2)
Molybdenum - 2.84
Nickel - 1.71
Selenium - ND (<1)
Zinc - ND (<1)

MW-6R ND (<0.5) Analyzed PAH compounds: 

Napthalene - 8.2
Acenaphthylene - ND (<0.1)
Acenaphthene - 8.4
Fluorene 0.59
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 3.0
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - 50
Motor Oil - ND (<250)

Arsenic - 3.46
Barium - 109
Cadmium - ND (<1)
Chromium - 3.23
Copper - 2.70
Lead - ND (<1)
Manganese - 7,890
Mercury - ND (<0.2)
Molybdenum - 3.22
Nickel - 1.56
Selenium - 1.66
Zinc - ND (<1)
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

B5-R ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.89
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 1.11
Barium - 59.9
Cadmium - ND (<1)
Chromium - 2.63
Copper - 1.43
Lead - ND (<1)
Manganese - 1,230
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 1.03
Selenium - 2.55
Zinc - ND (<1)
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MTCA Groundwater Cleanup Criteria (ug/l)

-- Method B -   
    0.73

Method A
Naphthalene - 160 
Benzo(a)p yrene - 0.1
TEC2 of other cPAHs - 0.1

Method B
Napthalene - 160
Acenaph thylene - --
Acenaphthene - 960
Fluorene 640
Phenanthrene - --
Anthracene - 4,800
Fluoranthene - 640
Pyrene - 480
Benz(a)anthracene* - –*
Chrysene* - –*
Benzo(a)pyrene* - 0.012*
Benzo(b)fluoranthene* - –*
Benzo(k)fluoranthene* - –*
Indeno(1,2,3-cd)pyrene* - –*
Dibenz(a,h)anthracene* - --*
Benzo(g,h,l)perylene - –
1 Methylnaphthalene - --
2 Methylnaphthalene - 32

* - carcinogenic PAH
compounds used to calculate
the Toxicity Equivalent
Concentration (TEC) 

Method A
Gasoline - 1,000 1

Diesel - 500
Motor O il - 500

Method A
Arsenic - 5
Cadmium - 5
Chromium - 50
Lead - 15
Mercury - 2

Method B 
Arsenic - 4.8
Barium - 3,200
Cadmium - 8
Chromium III - 24,000
Copper - 590
Lead - --
Manganese - 2,200
Mercury - 4.8
Molybdenum - 80
Nickel - 3,200
Selenium - 80
Zinc - 4,800

Table 2 Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  

Volatile organic compounds by EPA Method 8260C.
   
1 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in
groundwater.  Other criteria apply if benzene is present.

Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended), with silica gel cleanup
to remove organic matter.    

Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.

2 - TEC - Toxic Equivalent Concentration - The summed concentration of seven carcinogenic PAH compounds, after applying
a toxicity equivalency factor (TEF) to each compound, based on its relative toxicity compared to benzo-(a)-pyrene.  
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1 5-7-2008
(CDM)

<0.25 NA NA Diesel - ND (<630)
Motor Oil- ND (<500)

NA

7-9-2008
(CDM)

0.69 NA NA Diesel - ND (<250)
Motor Oil- ND (<500)

NA

9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 25.2
Barium - 203
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,680
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1
(Continued
)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 26.9
Barium - 181
Cadmium - ND (<5)
Chromium - 8.92
Copper - ND (<5)
Lead - ND (<5)
Manganese - 6,440
Mercury - ND (<0.2)
Molybdenum -   ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1
(Continued
)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 22.2
Barium - 192
Cadmium - ND (<1)
Chromium - 4.55
Copper - 1.72
Lead - ND (<1)
Manganese - 6,610
Mercury - ND (<0.2)
Molybdenum -   3.77
Nickel - 3.50
Selenium - 5.83
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R 5-19-2009 69 NA Acetone - 98
Naphthalene - 2.5
ND (62 other
volatile
compounds)

Diesel - 1,000
Motor Oil - 4,900

Arsenic - 12.1
Cadmium - ND (<1)
Chromium - 12.6
Lead - 1.13
Mercury - ND (<0.2)

12-4-2009 61 Analyzed PAH compounds: 

Napthalene - 0.48
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.72
Fluorene 0.45
Phenanthrene - 0.14
Anthracene - ND (<0.1)
Fluoranthene - 0.26
Pyrene - 0.16
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.34
2 Methylnaphthalene - 0.24

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 118
Barium - 33.3
Cadmium - ND (<1)
Chromium - ND(<5)
Copper - 63.7
Lead - ND (<5)
Manganese - 71.7
Mercury - ND (<0.2)
Molybdenum - 41.8
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R
(Continued
)

3-17-2010 66 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 1.9
Fluorene 0.58
Phenanthrene - 1.2
Anthracene - ND (<0.1)
Fluoranthene - 0.32
Pyrene - 0.20
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.51
2 Methylnaphthalene - 0.11

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 16.6
Barium - 67.3
Cadmium - ND (<1)
Chromium - 4.5
Copper - 29.6
Lead - ND (<1)
Manganese - 36.9
Mercury - ND (<0.2)
Molybdenum - 17.5
Nickel - 3.88
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R
(Continued
)

6-30-2010 37 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.21
Fluorene 0.12
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - 0.55
Pyrene - 0.36
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 2.85
Barium - 194
Cadmium - ND (<1)
Chromium - 7.13
Copper - 78.6
Lead - ND (<1)
Manganese - 4.91
Mercury - ND (<0.2)
Molybdenum - 12.3
Nickel - 14.1
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3 9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

NA NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 10.1
Barium - 102
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 2,350
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3
(Continued
)

3-17-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 11.3
Barium - 78.2
Cadmium - ND (<5)
Chromium - 6.27
Copper - ND (<5)
Lead - ND (<5)
Manganese - 2,000
Mercury - ND (<0.2)
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3
(Continued
)

6-30-2010 <0.5 Analyzed PAH compounds: 

Napthalene - 0.21
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 13.7
Barium - 77.4
Cadmium - ND (<1)
Chromium - 3.95
Copper - 1.14 
Lead - ND (<1)
Manganese - 2,030
Mercury - ND (<0.2)
Molybdenum - 1.13
Nickel - 2.59
Selenium - 3.52
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4 9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 160
Motor Oil- ND (<250)

Arsenic - 10.2
Barium - 213
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,260
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4
(Continued
)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel -  ND (<50)
Motor Oil- ND (<250)

Arsenic - 12.5
Barium - 161
Cadmium - ND (<5)
Chromium - ND(<5)
Copper - ND (<5)
Lead - ND (<5)
Manganese - 5,410
Mercury - ND (<0.2)
Molybdenum - ND (<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4
(Continued
)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 13.1
Barium - 122
Cadmium - ND (<1)
Chromium - 2.06
Copper - 2.00
Lead - ND (<1)
Manganese - 3,960
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 2.14
Selenium - 5.81
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5 3-5-2009 22 ND (64 additional semi-
volatile compounds)

NA NA NA

12-4-2009 1.5 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 41.7
Cadmium - ND (<1)
Chromium - 27.0
Copper - 29.9
Lead - ND (<5)
Manganese - 144
Mercury - 0.22
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - 5.45
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5
(Continued
)

3-16-2010 4.7 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel -   ND (<50)
Motor Oil- ND (<250)

Arsenic - 1.29
Barium - 28.8
Cadmium - ND (<1)
Chromium - 9.97
Copper - 7.51
Lead - ND (<1)
Manganese - 126
Mercury - ND (<0.2)
Molybdenum - 2.44
Nickel - 1.83
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5
(Continued
)

6-30-2010 2.4 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 1.35
Barium - 25.1
Cadmium - ND (<1)
Chromium - 11.0
Copper - 8.23
Lead - ND (<1)
Manganese - 92.2
Mercury - ND (<0.2)
Molybdenum - 2.84
Nickel - 1.71
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R 5-19-2009 ND (<0.5) NA NA NA Arsenic - 3.43
Cadmium - ND (<1)
Chromium - 5.79
Lead - 1.26
Mercury - ND (<0.2)

12-4-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 27
Acenaphthylene - ND (<0.1)
Acenaphthene - 14
Fluorene 1.4
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 5.3
2 Methylnaphthalene - 2.5

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 400
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 115
Cadmium - ND (<1)
Chromium - 6.34
Copper - ND (<5)
Lead - ND (<5)
Manganese - 7,850
Mercury - ND (<0.2)
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R
(Continued
)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 11
Acenaphthylene - ND (<0.1)
Acenaphthene - 9.5
Fluorene 0.73
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 3.6
2 Methylnaphthalene - 0.12

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 52
Motor Oil- ND (<250)

Arsenic - 3.41
Barium - 98.3
Cadmium - ND (<1)
Chromium - 4.03
Copper - 1.26
Lead - ND (<1)
Manganese - 6,400
Mercury - ND (<0.2)
Molybdenum - 2.66
Nickel - 1.38
Selenium - 1.14
Zinc - 1.08
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R
(Continued
)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 8.2
Acenaphthylene - ND (<0.1)
Acenaphthene - 8.4
Fluorene 0.59
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 3.0
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - 50
Motor Oil - ND (<250)

Arsenic - 3.46
Barium - 109
Cadmium - ND (<1)
Chromium - 3.23
Copper - 2.70
Lead - ND (<1)
Manganese - 7,890
Mercury - ND (<0.2)
Molybdenum - 3.22
Nickel - 1.56
Selenium - 1.66
Zinc - ND (<1)



TABLE 3
Portac Inc. WES-1400
Summary of Historical Groundwater Monitoring Data Page 19

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R 5-19-2009 NA NA Isopropylbenzene
- 1.1

ND (63 other
volatile
compounds)

Gasoline - <100
Diesel - 150
Motor Oil - <250

Arsenic - ND (<1)
Cadmium - ND (<1)
Chromium - 2.68
Lead - 1.53
Mercury - ND (<0.2)

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.81
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 67.1
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 1,250
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)



TABLE 3
Portac Inc. WES-1400
Summary of Historical Groundwater Monitoring Data Page 20

Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R
(Continued
)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.76
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 54.4
Cadmium - ND (<1)
Chromium - 2.47
Copper - ND (<1)
Lead - ND (<1)
Manganese - 1,130
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - ND (<1)
Selenium - 1.48
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B5-R
(Continued
)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.89
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 1.11
Barium - 59.9
Cadmium - ND (<1)
Chromium - 2.63
Copper - 1.43
Lead - ND (<1)
Manganese - 1,230
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 1.03
Selenium - 2.55
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MTCA Groundwater
Cleanup Criteria (ug/l)

Method B -   
    0.73

Method A
Naphthalene - 160 
Benzo(a)p yrene - 0.1
TEC3 of other cPAHs - 0.1

Method B
Napthalene - 160
Acenaph thylene - --
Acenaphthene - 960
Fluorene 640
Phenanthrene - --
Anthracene - 4,800
Fluoranthene - 640
Pyrene - 480
Benz(a)anthracene* - –*
Chrysene* - –*
Benzo(a)pyrene* - 0.012*
Benzo(b)fluoranthene* - –*
Benzo(k)fluoranthene* - –*
Indeno(1,2,3-cd)pyrene* - –*
Dibenz(a,h)anthracene* - --*
Benzo(g,h,l)perylene - –
1 Methylnaphthalene - --
2 Methylnaphthalene - 32

* - carcinogenic PAH
compounds used to calculate
the Toxicity Equivalent
Concentration (TEC) 

Method A
Naphthalene - 160

Method B
Acetone  800
Isopropy lbenzene --

Other
Undetect ed
Parameters Vary

Method A
Gasoline - 1,000 2

Diesel - 500
Motor O il - 500

Method A
Arsenic - 5
Cadmium - 5
Chromium - 50
Lead - 15
Mercury - 2

Method B 
Arsenic - 4.8
Barium - 3,200
Cadmium - 8
Chromium III - 24,000
Copper - 590
Lead - --
Manganese - 2,200
Mercury - 4.8
Molybdenum - 80
Nickel - 3,200
Selenium - 80
Zinc - 4,800



TABLE 3
Portac Inc. WES-1400
Summary of Historical Groundwater Monitoring Data Page 23

Table 3 Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
1 - Denotes the laboratory’s Method Detection Limit (MDL) for pentachlorophenol by EPA Method 8270D.  This method was used in March
2009 analyses to identify a wide list of semi-volatile aromatic compounds to demonstrate that no other semi-volatile compounds are present
in groundwater.  However, by this method the detection limit for pentachlorophenol is not low enough to compare to Method B regulatory
criteria.  Analyses for Pentachlorophenol since that time were conducted by EPA Method 8270SIM, with reporting limits suitable for
comparison to MTCA Method B groundwater cleanup criteria.

Volatile organic compounds by EPA Method 8260C.
   
2 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in groundwater.  Other
criteria apply if benzene is present.

Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended), with silica gel cleanup to remove organic matter.    

Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.

3 - TEC - Toxic Equivalent Concentration - The summed concentration of seven carcinogenic PAH compounds, after applying a toxicity
equivalency factor (TEF) to each compound, based on its relative toxicity compared to benzo-(a)-pyrene.  
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MW-1 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 18.7
Barium - 187
Cadmium - ND (<1)
Chromium - 4.53
Copper - ND (<1)
Lead - ND (<1)
Manganese - 7,260
Mercury - ND (<0.2)
Molybdenum -   1.31
Nickel - 2.87
Selenium - 4.93
Zinc - ND (<1)

MW-2R 76 Analyzed PAH compounds: 

Napthalene - 0.30
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.48
Fluorene 0.23
Phenanthrene - 0.20
Anthracene - ND (<0.1)
Fluoranthene - 0.49
Pyrene - 0.30
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.20
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

Diesel - 54
Motor Oil- ND (<250)

Arsenic - 7.11
Barium - 102
Cadmium - ND (<1)
Chromium - 1.39
Copper - 52.9
Lead - 1.21
Manganese - 9.74
Mercury - ND (<0.2)
Molybdenum - 33.9
Nickel - 21.3
Selenium - 1.13
Zinc - 2.06
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MW-3 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 8.23
Barium - 88.5
Cadmium - ND (<1)
Chromium - 3.00
Copper -   ND (<1)
Lead - ND (<1)
Manganese - 2,570
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 1.78
Selenium - 3.74
Zinc - ND (<1)

MW-4 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 10.3
Barium - 153
Cadmium - ND (<1)
Chromium - 2.35
Copper - 1.98
Lead - 1.06
Manganese - 4,810
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 2.03
Selenium - 6.97
Zinc - ND (<1)
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MW-5 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 1.01
Barium - 28.1
Cadmium - ND (<1)
Chromium - 16.5
Copper - 11.1
Lead - ND (<1)
Manganese - 97.9
Mercury - ND (<0.2)
Molybdenum - 3.02
Nickel - 1.59
Selenium - ND (<1)
Zinc - ND (<1)

MW-6R ND (<0.5) Analyzed PAH compounds: 

Napthalene - 1.2
Acenaphthylene - ND (<0.1)
Acenaphthene - 13
Fluorene 0.83
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 2.4
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 2.84
Barium - 125
Cadmium - ND (<1)
Chromium - 4.46
Copper - 19.0
Lead - ND (<1)
Manganese - 8,760
Mercury - ND (<0.2)
Molybdenum - 2.83
Nickel - 1.37
Selenium - 1.45
Zinc - ND (<1)



TABLE 2
Portac  Inc. 
August-September, 2010 Groundwater Sampling WES-1400
Current Sample Analytical Results Page 4

Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

B5-R ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 1.1
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 58.8
Cadmium - ND (<1)
Chromium - 3.17
Copper - ND (<1)
Lead - ND (<1)
Manganese - 1,340
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - ND (<1)
Selenium - 2.57
Zinc - ND (<1)
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Monitoring
Well ID

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated
Metals (ug/l)

MTCA Groundwater Cleanup Criteria (ug/l)

-- Method B -   
    0.73

Method A
Naphthalene - 160 
Benzo(a)pyrene - 0.1
TEC2 of other cPAHs - 0.1

Method B
Napthalene - 160
Acenaphthylene - --
Acenaphthene - 960
Fluorene 640
Phenanthrene - --
Anthracene - 4,800
Fluoranthene - 640
Pyrene - 480
Benz(a)anthracene* - –*
Chrysene* - –*
Benzo(a)pyrene* - 0.012*
Benzo(b)fluoranthene* - –*
Benzo(k)fluoranthene* - –*
Indeno(1,2,3-cd)pyrene* - –*
Dibenz(a,h)anthracene* - --*
Benzo(g,h,l)perylene - –
1 Methylnaphthalene - --
2 Methylnaphthalene - 32

* - carcinogenic PAH
compounds used to calculate
the Toxicity Equivalent
Concentration (TEC) 

Method A
Gasoline - 1,000 1

Diesel - 500
Motor Oil - 500

Method A
Arsenic - 5
Cadmium - 5
Chromium - 50
Lead - 15
Mercury - 2

Method B 
Arsenic - 4.8
Barium - 3,200
Cadmium - 8
Chromium III - 24,000
Copper - 590
Lead - --
Manganese - 2,200
Mercury - 4.8
Molybdenum - 80
Nickel - 3,200
Selenium - 80
Zinc - 4,800

Table 2 Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
   
1 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in
groundwater.  Other criteria apply if benzene is present.

Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended), with silica gel cleanup
to remove organic matter.    

Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.

2 - TEC - Toxic Equivalent Concentration - The summed concentration of seven carcinogenic PAH compounds, after applying
a toxicity equivalency factor (TEF) to each compound, based on its relative toxicity compared to benzo-(a)-pyrene.  
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1 5-7-2008
(CDM)

<0.25 NA NA Diesel - ND (<630)
Motor Oil- ND (<500)

NA

7-9-2008
(CDM)

0.69 NA NA Diesel - ND (<250)
Motor Oil- ND (<500)

NA

9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 25.2
Barium - 203
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,680
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 26.9
Barium - 181
Cadmium - ND (<5)
Chromium - 8.92
Copper - ND (<5)
Lead - ND (<5)
Manganese - 6,440
Mercury - ND (<0.2)
Molybdenum -   ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1
(Continued)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 22.2
Barium - 192
Cadmium - ND (<1)
Chromium - 4.55
Copper - 1.72
Lead - ND (<1)
Manganese - 6,610
Mercury - ND (<0.2)
Molybdenum -   3.77
Nickel - 3.50
Selenium - 5.83
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-1
(Continued)

8-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 18.7
Barium - 187
Cadmium - ND (<1)
Chromium - 4.53
Copper - ND (<1)
Lead - ND (<1)
Manganese - 7,260
Mercury - ND (<0.2)
Molybdenum -   1.31
Nickel - 2.87
Selenium - 4.93
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R 5-19-2009 69 NA Acetone - 98
Naphthalene - 2.5
ND (62 other
volatile
compounds)

Diesel - 1,000
Motor Oil - 4,900

Arsenic - 12.1
Cadmium - ND (<1)
Chromium - 12.6
Lead - 1.13
Mercury - ND (<0.2)

12-4-2009 61 Analyzed PAH compounds: 

Napthalene - 0.48
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.72
Fluorene 0.45
Phenanthrene - 0.14
Anthracene - ND (<0.1)
Fluoranthene - 0.26
Pyrene - 0.16
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.34
2 Methylnaphthalene - 0.24

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 118
Barium - 33.3
Cadmium - ND (<1)
Chromium - ND(<5)
Copper - 63.7
Lead - ND (<5)
Manganese - 71.7
Mercury - ND (<0.2)
Molybdenum - 41.8
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R
(Continued)

3-17-2010 66 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 1.9
Fluorene 0.58
Phenanthrene - 1.2
Anthracene - ND (<0.1)
Fluoranthene - 0.32
Pyrene - 0.20
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.51
2 Methylnaphthalene - 0.11

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 16.6
Barium - 67.3
Cadmium - ND (<1)
Chromium - 4.5
Copper - 29.6
Lead - ND (<1)
Manganese - 36.9
Mercury - ND (<0.2)
Molybdenum - 17.5
Nickel - 3.88
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R
(Continued)

6-30-2010 37 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.21
Fluorene 0.12
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - 0.55
Pyrene - 0.36
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 2.85
Barium - 194
Cadmium - ND (<1)
Chromium - 7.13
Copper - 78.6
Lead - ND (<1)
Manganese - 4.91
Mercury - ND (<0.2)
Molybdenum - 12.3
Nickel - 14.1
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-2R
(Continued)

8-30-2010 76 Analyzed PAH compounds: 

Napthalene - 0.30
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.48
Fluorene 0.23
Phenanthrene - 0.20
Anthracene - ND (<0.1)
Fluoranthene - 0.49
Pyrene - 0.30
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 0.20
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 54
Motor Oil- ND (<250)

Arsenic - 7.11
Barium - 102
Cadmium - ND (<1)
Chromium - 1.39
Copper - 52.9
Lead - 1.21
Manganese - 9.74
Mercury - ND (<0.2)
Molybdenum - 33.9
Nickel - 21.3
Selenium - 1.13
Zinc - 2.06
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3 9-23-2008
(CDM)

<0.5 NA NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

NA NA NA

4-7-2009 ND (<0.5) NA NA NA NA

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 10.1
Barium - 102
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 2,350
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3
(Continued)

3-17-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 11.3
Barium - 78.2
Cadmium - ND (<5)
Chromium - 6.27
Copper - ND (<5)
Lead - ND (<5)
Manganese - 2,000
Mercury - ND (<0.2)
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3
(Continued)

6-30-2010 <0.5 Analyzed PAH compounds: 

Napthalene - 0.21
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 13.7
Barium - 77.4
Cadmium - ND (<1)
Chromium - 3.95
Copper - 1.14 
Lead - ND (<1)
Manganese - 2,030
Mercury - ND (<0.2)
Molybdenum - 1.13
Nickel - 2.59
Selenium - 3.52
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-3
(Continued)

8-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 8.23
Barium - 88.5
Cadmium - ND (<1)
Chromium - 3.00
Copper -   ND (<1)
Lead - ND (<1)
Manganese - 2,570
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 1.78
Selenium - 3.74
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4 9-23-2008
(CDM)

<0.5 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<200)
Motor Oil- ND (<500)

NA

3-5-2009 ND (<3.4)1 ND (64 additional semi-
volatile compounds)

ND (64 different
volatile
compounds)

NA NA

4-7-2009 ND (<0.5) NA NA NA NA
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4
(Continued)

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 160
Motor Oil- ND (<250)

Arsenic - 10.2
Barium - 213
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 6,260
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel -  ND (<50)
Motor Oil- ND (<250)

Arsenic - 12.5
Barium - 161
Cadmium - ND (<5)
Chromium - ND(<5)
Copper - ND (<5)
Lead - ND (<5)
Manganese - 5,410
Mercury - ND (<0.2)
Molybdenum - ND (<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4
(Continued)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 13.1
Barium - 122
Cadmium - ND (<1)
Chromium - 2.06
Copper - 2.00
Lead - ND (<1)
Manganese - 3,960
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 2.14
Selenium - 5.81
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-4
(Continued)

8-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 10.3
Barium - 153
Cadmium - ND (<1)
Chromium - 2.35
Copper - 1.98
Lead - 1.06
Manganese - 4,810
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 2.03
Selenium - 6.97
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5 3-5-2009 22 ND (64 additional semi-
volatile compounds)

NA NA NA

12-4-2009 1.5 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 41.7
Cadmium - ND (<1)
Chromium - 27.0
Copper - 29.9
Lead - ND (<5)
Manganese - 144
Mercury - 0.22
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - 5.45
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5
(Continued)

3-16-2010 4.7 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel -   ND (<50)
Motor Oil- ND (<250)

Arsenic - 1.29
Barium - 28.8
Cadmium - ND (<1)
Chromium - 9.97
Copper - 7.51
Lead - ND (<1)
Manganese - 126
Mercury - ND (<0.2)
Molybdenum - 2.44
Nickel - 1.83
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5
(Continued)

6-30-2010 2.4 Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 1.35
Barium - 25.1
Cadmium - ND (<1)
Chromium - 11.0
Copper - 8.23
Lead - ND (<1)
Manganese - 92.2
Mercury - ND (<0.2)
Molybdenum - 2.84
Nickel - 1.71
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-5
(Continued)

8-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - ND (<0.1)
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 1.01
Barium - 28.1
Cadmium - ND (<1)
Chromium - 16.5
Copper - 11.1
Lead - ND (<1)
Manganese - 97.9
Mercury - ND (<0.2)
Molybdenum - 3.02
Nickel - 1.59
Selenium - ND (<1)
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R 5-19-2009 ND (<0.5) NA NA NA Arsenic - 3.43
Cadmium - ND (<1)
Chromium - 5.79
Lead - 1.26
Mercury - ND (<0.2)

12-4-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 27
Acenaphthylene - ND (<0.1)
Acenaphthene - 14
Fluorene 1.4
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 5.3
2 Methylnaphthalene - 2.5

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 400
Motor Oil- ND (<250)

Arsenic - ND (<5)
Barium - 115
Cadmium - ND (<1)
Chromium - 6.34
Copper - ND (<5)
Lead - ND (<5)
Manganese - 7,850
Mercury - ND (<0.2)
Molybdenum - ND(<5)
Nickel - ND (<5)
Selenium - ND (<5)
Zinc - ND (<5)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 11
Acenaphthylene - ND (<0.1)
Acenaphthene - 9.5
Fluorene 0.73
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 3.6
2 Methylnaphthalene - 0.12

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - 52
Motor Oil- ND (<250)

Arsenic - 3.41
Barium - 98.3
Cadmium - ND (<1)
Chromium - 4.03
Copper - 1.26
Lead - ND (<1)
Manganese - 6,400
Mercury - ND (<0.2)
Molybdenum - 2.66
Nickel - 1.38
Selenium - 1.14
Zinc - 1.08
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R
(Continued)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 8.2
Acenaphthylene - ND (<0.1)
Acenaphthene - 8.4
Fluorene 0.59
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 3.0
2 Methylnaphthalene - ND (<0.1)

Sample TEC3- 0.1 based on
½ detection limit of cPAHs

NA Diesel - 50
Motor Oil - ND (<250)

Arsenic - 3.46
Barium - 109
Cadmium - ND (<1)
Chromium - 3.23
Copper - 2.70
Lead - ND (<1)
Manganese - 7,890
Mercury - ND (<0.2)
Molybdenum - 3.22
Nickel - 1.56
Selenium - 1.66
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MW-6R
(Continued)

10-5-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - 1.2
Acenaphthylene - ND (<0.1)
Acenaphthene - 13
Fluorene 0.83
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - 2.4
2 Methylnaphthalene - ND (<0.1)

Sample TEC2- 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 2.84
Barium - 125
Cadmium - ND (<1)
Chromium - 4.46
Copper - 19.0
Lead - ND (<1)
Manganese - 8,760
Mercury - ND (<0.2)
Molybdenum - 2.83
Nickel - 1.37
Selenium - 1.45
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R 5-19-2009 NA NA Isopropylbenzene
- 1.1

ND (63 other
volatile
compounds)

Gasoline - <100
Diesel - 150
Motor Oil - <250

Arsenic - ND (<1)
Cadmium - ND (<1)
Chromium - 2.68
Lead - 1.53
Mercury - ND (<0.2)

12-3-2009 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.81
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 67.1
Cadmium - ND (<1)
Chromium - ND(<10)
Copper - ND (<10)
Lead - ND (<10)
Manganese - 1,250
Mercury - ND (<0.2)
Molybdenum - ND(<10)
Nickel - ND (<10)
Selenium - ND (<10)
Zinc - ND (<10)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R
(Continued)

3-16-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.76
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 54.4
Cadmium - ND (<1)
Chromium - 2.47
Copper - ND (<1)
Lead - ND (<1)
Manganese - 1,130
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - ND (<1)
Selenium - 1.48
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B5-R
(Continued)

6-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 0.89
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC3 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - 1.11
Barium - 59.9
Cadmium - ND (<1)
Chromium - 2.63
Copper - 1.43
Lead - ND (<1)
Manganese - 1,230
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - 1.03
Selenium - 2.55
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

B-5R
(Continued)

8-30-2010 ND (<0.5) Analyzed PAH compounds: 

Napthalene - ND (<0.1)
Acenaphthylene - ND (<0.1)
Acenaphthene - 1.1
Fluorene ND (<0.1)
Phenanthrene - ND (<0.1)
Anthracene - ND (<0.1)
Fluoranthene - ND (<0.1)
Pyrene - ND (<0.1)
Benz(a)anthracene - ND (<0.1)
Chrysene - ND (<0.1)
Benzo(a)pyrene - ND (<0.1)
Benzo(b)fluoranthene - ND (<0.1)
Benzo(k)fluoranthene - ND (<0.1)
Indeno(1,2,3-cd)pyrene - ND (<0.1)
Dibenz(a,h)anthracene - ND (<0.1)
Benzo(g,h,l)perylene - ND (<0.1)
1 Methylnaphthalene - ND (<0.1)
2 Methylnaphthalene - ND (<0.1)

Sample TEC2 - 0.1 based on
½ detection limit of cPAHs

NA Diesel - ND (<50)
Motor Oil- ND (<250)

Arsenic - ND (<1)
Barium - 58.8
Cadmium - ND (<1)
Chromium - 3.17
Copper - ND (<1)
Lead - ND (<1)
Manganese - 1,340
Mercury - ND (<0.2)
Molybdenum - ND(<1)
Nickel - ND (<1)
Selenium - 2.57
Zinc - ND (<1)
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Monitoring
Well ID

Sample
Date

Pentachloro
phenol
(ug/l)

Other Semi-Volatile
Organic Compounds (ug/l)

Volatile Organic
Compounds
(ug/l)

Total Petroleum
Hydrocarbons
(ug/l)

Regulated Metals
(ug/l)

MTCA Groundwater
Cleanup Criteria (ug/l)

Method B -   
    0.73

Method A
Naphthalene - 160 
Benzo(a)pyrene - 0.1
TEC3 of other cPAHs - 0.1

Method B
Napthalene - 160
Acenaphthylene - --
Acenaphthene - 960
Fluorene 640
Phenanthrene - --
Anthracene - 4,800
Fluoranthene - 640
Pyrene - 480
Benz(a)anthracene* - –*
Chrysene* - –*
Benzo(a)pyrene* - 0.012*
Benzo(b)fluoranthene* - –*
Benzo(k)fluoranthene* - –*
Indeno(1,2,3-cd)pyrene* - –*
Dibenz(a,h)anthracene* - --*
Benzo(g,h,l)perylene - –
1 Methylnaphthalene - --
2 Methylnaphthalene - 32

* - carcinogenic PAH
compounds used to calculate
the Toxicity Equivalent
Concentration (TEC) 

Method A
Naphthalene - 160

Method B
Acetone  800
Isopropylbenzene --

Other
Undetected
Parameters Vary

Method A
Gasoline - 1,000 2

Diesel - 500
Motor Oil - 500

Method A
Arsenic - 5
Cadmium - 5
Chromium - 50
Lead - 15
Mercury - 2

Method B 
Arsenic - 4.8
Barium - 3,200
Cadmium - 8
Chromium III - 24,000
Copper - 590
Lead - --
Manganese - 2,200
Mercury - 4.8
Molybdenum - 80
Nickel - 3,200
Selenium - 80
Zinc - 4,800
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Table 3 Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
1 - Denotes the laboratory’s Method Detection Limit (MDL) for pentachlorophenol by EPA Method 8270D.  This method was used in March
2009 analyses to identify a wide list of semi-volatile aromatic compounds to demonstrate that no other semi-volatile compounds are present
in groundwater.  However, by this method the detection limit for pentachlorophenol is not low enough to compare to Method B regulatory
criteria.  Analyses for Pentachlorophenol since that time were conducted by EPA Method 8270SIM, with reporting limits suitable for
comparison to MTCA Method B groundwater cleanup criteria.

Volatile organic compounds by EPA Method 8260C.
   
2 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in groundwater.  Other
criteria apply if benzene is present.

Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended), with silica gel cleanup to remove organic matter.    

Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.

3 - TEC - Toxic Equivalent Concentration - The summed concentration of seven carcinogenic PAH compounds, after applying a toxicity
equivalency factor (TEF) to each compound, based on its relative toxicity compared to benzo-(a)-pyrene.  



TABLE 2
Portac Inc. 
January 31, 2013 Groundwater Sampling WES-1400
Current Sample Analytical Results 

Monitoring Well I.D. Pentachlorophenol
(ug/l)

Total Arsenic (ug/l)

MW-1 ND (<0.5) 18.0

MW-2R 15 1.60

MW-3 ND (<0.5) 12.0

MW-4 ND (<0.5) 10.0

MW-5 1.3 ND (<1)

MW-6R ND (<0.5) 2.52

B5-R ND (<0.5) ND (<1)

MTCA Groundwater
Cleanup Criteria
(ug/l)

Site Specific 
Method B - 8.2 Method A - 5

Table 2 Notes:
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
Pentachlorophenol by EPA Method 8270D SIM
Total arsenic by EPA Method 200.8.

Washington State MTCA Method B site specific cleanup criteria for pentachlorophenol based on a surface water ARAR 
National Toxics Rule, 40 CFR 131, based on marine chronic values for protection of human health.   
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Monitoring Well -   MW-1

Analyzed Parameter  

Model Toxics
Control Act
Groundwater
Cleanup Criteria1

Sample Date VCP Compliance Samples

5-7-2008
(CDM)

7-9-2008
(CDM)

9-23-2008
(CDM)

3-5-2009 4-7-2009 12-3-2009 3-16-2010 6-30-2010 8-30-2010 1-31-2013

Pentachlorophenol                      (ug/l) Site Method B - 8.2 ND (<0.25) 0.69 ND (<0.5) ND (<3.4) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5)1

Other Semi-Volatile Organic Compounds

Napthalene (ug/l) Method A -                  160 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthylene  (ug/l) -- -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthene (ug/l) Method B -                 960 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluorene (ug/l) Method B -                 640 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Phenanthrene (ug/l) -- -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Anthracene (ug/l) Method B -              4,800 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluoranthene (ug/l) Method B -                 640 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Pyrene (ug/l) Method B -                 480 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benz(a)anthracene  (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Chrysene (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(a)pyrene (ug/l) Method A -                  0.1

Method B -            0.012*
-- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Benzo(b)fluoranthene  (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(k)fluoranthene (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Indeno(1,2,3-cd)pyrene  (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Dibenz(a,h)anthracene (ug/l) –* TEC – – – ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(g,h,l)perylene  (ug/l) -- -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
1 Methylnaphthalene (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
2 Methylnaphthalene (ug/l) Method B -                   32 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Calculated TEC                          (ug/l)2 Method A -                0.1 -- -- -- -- -- 0.1 0.1 0.1 0.1 --2 2 2 2 2

Total Petroleum Hydrocarbons

Gasoline Range      (ug/l) Method A -             1,000 -- -- -- -- -- -- -- -- -- --3

Diesel Range          (ug/l) Method A -                 500 ND (<630) ND (<250) ND (<200) -- -- ND (<50) ND (<50) ND (<50) ND (<50) --
Motor Oil Range     (ug/l) Method A -                 500 ND (<630) ND (<500) ND (<500) -- -- ND (<250) ND (<250) ND (<250) ND (<250) --

Regulated Metals

Arsenic                                   (ug/l) Method A -                     5
Method B -                     8

-- -- -- -- -- 25.2 26.9 22.2 18.7 18.0

Barium                                    (ug/l) Method B -           3,200 -- -- -- -- -- 203 181 192 187 --
Cadmium                                (ug/l) Method A -                     5

Method B -                     8
-- -- -- -- -- ND (<1) ND (<1) ND (<1) ND (<1) --

Chromium                              (ug/l) Method A -                   50 -- -- -- -- -- ND (<10) 8.92 4.55 4.53 --
Copper                                   (ug/l) Method B -                 590 -- -- -- -- -- ND (<10) ND (<5) 1.72 ND (<1) --
Lead                                        (ug/l) Method A -                   15 -- -- -- -- -- ND (<10) ND (<5) ND (<1) ND (<1) --
Manganese                             (ug/l) Method B -              2,200 -- -- -- -- -- 6,680 6,440 6,610 7,260 --
Mercury                                  (ug/l) Method A -                     2

Method B -                  4.8
-- -- -- -- -- ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) --

Molybdenum                          (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) ND (<5) 3.77 1.31 --
Nickel                                      (ug/l) Method B -              3,200 -- -- -- -- -- ND (<10) ND (<5) 3.50 2.87 --
Selenium                                (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) ND (<5) 5.83 4.93 --
Zinc                                         (ug/l) Method B -              4,800 -- -- -- -- -- ND (<10) ND (<5) ND (<1) ND (<1) --



Table 3 - Summary of Groundwater Monitoring Data (Continued) WES-1400
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Monitoring Well -   MW-2R

Analyzed Parameter  

Model Toxics
Control Act
Groundwater
Cleanup Criteria1

Note: MW-2R installed 4/22/2009 as a replacement for
MW-2 which was destroyed during cleanup excavations.

VCP Compliance Samples

-- -- -- -- 5-19-2009 12-4-2009 3-17-2010 6-30-2010 8-30-2010 1-31-2013

Pentachlorophenol                      (ug/l) Site Method B -  8.2 -- -- -- -- 69 61 66 37 76 15

Other Semi-Volatile Organic Compounds

Napthalene (ug/l) Method A -        160 -- -- -- -- 2.5 0.48 ND (<0.1) ND (<0.1) 0.30 --3

Acenaphthylene  (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthene (ug/l) Method B -                 960 -- -- -- -- -- 0.72 1.9 0.21 0.48 --
Fluorene (ug/l) Method B -                 640 -- -- -- -- -- 0.45 0.58 0.12 0.23 --
Phenanthrene (ug/l) -- -- -- -- -- -- 0.14 1.2 ND (<0.1) 0.20 --
Anthracene (ug/l) Method B -              4,800 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluoranthene (ug/l) Method B -                 640 -- -- -- -- -- 0.26 0.32 0.55 0.49 --
Pyrene (ug/l) Method B -                 480 -- -- -- -- -- 0.16 0.20 0.36 0.30 --
Benz(a)anthracene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Chrysene (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(a)pyrene (ug/l) Method A -                  0.1

Method B -            0.012*
-- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Benzo(b)fluoranthene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(k)fluoranthene (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Indeno(1,2,3-cd)pyrene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Dibenz(a,h)anthracene (ug/l) –* TEC – – – – – ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(g,h,l)perylene  (ug/l) – -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
1 Methylnaphthalene (ug/l) -- -- -- -- -- -- 0.34 0.51 ND (<0.1) 0.20 --
2 Methylnaphthalene (ug/l) Method B -                   32 -- -- -- -- -- 0.24 0.11 ND (<0.1) ND (<0.1) --
Calculated TEC                           (ug/l)2 Method A -                0.1 -- -- -- -- -- 0.1 0.1 0.1 0.1 --2 2 2 2 2

Total Petroleum Hydrocarbons

Gasoline Range      (ug/l) Method A -   1,000 -- -- -- -- -- -- -- -- -- --3

Diesel Range          (ug/l) Method A -       500 -- -- -- -- 1,000 ND (<50) ND (<50) ND (<50) 54 --
Motor Oil Range     (ug/l) Method A -       500 -- -- -- -- 4,900 ND (<250) ND (<250) ND (<250) ND (<250) --

Regulated Metals

Arsenic                         (ug/l) Method A -                     5
Method B -                     8

-- -- -- -- 12.1 118 16.6 2.85 7.11 1.6

Barium                          (ug/l) Method B -              3,200 -- -- -- -- -- 33.3 67.3 194 102 --
Cadmium                      (ug/l) Method A -                     5

Method B -                     8
-- -- -- -- ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) --

Chromium                    (ug/l) Method A -                   50 -- -- -- -- 12.6 ND (<5) 4.5 7.13 1.39 --
Copper                         (ug/l) Method B -                 590 -- -- -- -- -- 63.7 29.6 78.6 52.9 --
Lead                              (ug/l) Method A -                   15 -- -- -- -- 1.13 ND (<5) ND (<1) ND (<1) 1.21 --
Manganese                   (ug/l) Method B -              2,200 -- -- -- -- -- 71.7 36.9 4.91 9.74 --
Mercury                        (ug/l) Method A -                     2

Method B -                  4.8
-- -- -- -- ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) --

Molybdenum                (ug/l) Method B -                   80 -- -- -- -- -- 41.8 17.5 12.3 33.9 --
Nickel                            (ug/l) Method B -              3,200 -- -- -- -- -- ND (<5) 3.88 14.1 21.3 --
Selenium                      (ug/l) Method B -                   80 -- -- -- -- -- ND (<5) ND (<1) ND (<1) 1.13 --
Zinc                               (ug/l) Method B -              4,800 -- -- -- -- -- ND (<5) ND (<1) ND (<1) 2.06 --



Table 3 - Summary of Groundwater Monitoring Data (Continued) WES-1400
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Monitoring Well -   MW-3

Analyzed Parameter  

Model Toxics
Control Act
Groundwater
Cleanup Criteria1

Sample Date VCP Compliance Samples

-- -- 9-23-2008
(CDM)

3-5-2009 4-7-2009 12-3-2009 3-17-2010 6-30-2010 8-30-2010 1-31-2013

Pentachlorophenol                      (ug/l) Site Method B - 8.2 -- -- ND (<0.5) ND (<3.4) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5)1

Other Semi-Volatile Organic Compounds

Napthalene (ug/l) Method A -               160 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) 0.21 ND (<0.1) --
Acenaphthylene  (ug/l) -- -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthene (ug/l) Method B -                 960 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluorene (ug/l) Method B -                 640 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Phenanthrene (ug/l) -- -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Anthracene (ug/l) Method B -              4,800 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluoranthene (ug/l) Method B -                 640 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Pyrene (ug/l) Method B -                 480 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benz(a)anthracene  (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Chrysene (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(a)pyrene (ug/l) Method A -                  0.1

Method B -            0.012*
-- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Benzo(b)fluoranthene  (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(k)fluoranthene (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Indeno(1,2,3-cd)pyrene  (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Dibenz(a,h)anthracene (ug/l) –* TEC – – – ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(g,h,l)perylene  (ug/l) –* TEC -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
1 Methylnaphthalene (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
2 Methylnaphthalene (ug/l) Method B -                   32 -- -- -- ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Calculated TEC                          (ug/l)2 Method A -                0.1 -- -- --2 -- -- 0.1 0.1 0.1 0.1 --2 2 2 2

Total Petroleum Hydrocarbons

Gasoline Range              (ug/l) Method A -             1,000 -- -- -- -- -- -- -- -- -- --3

Diesel Range                   (ug/l) Method A -                 500 -- -- ND (<250) -- -- ND (<50) ND (<50) ND (<50) ND (<50) --
Motor Oil Range              (ug/l) Method A -                 500 -- -- ND (<500) -- -- ND (<250) ND (<250) ND (<250) ND (<250) --

Regulated Metals

Arsenic                                   (ug/l) Method A -                     5
Method B -                     8

-- -- -- -- -- 10.1 11.3 13.7 8.23 12.0

Barium                                    (ug/l) Method B -              3,200 -- -- -- -- -- 102 78.2 77.4 88.5 --
Cadmium                                (ug/l) Method A -                     5

Method B -                     8
-- -- -- -- -- ND (<1) ND (<5) ND (<1) ND (<1) --

Chromium                              (ug/l) Method A -                   50 -- -- -- -- -- ND (<10) 6.27 3.95 3.00 --
Copper                                    (ug/l) Method B -                 590 -- -- -- -- -- ND (<10) ND (<5) 1.14 ND (<1) --
Lead                                        (ug/l) Method A -                   15 -- -- -- -- -- ND (<10) ND (<5) ND (<1) ND (<1) --
Manganese                             (ug/l) Method B -              2,200 -- -- -- -- -- 2,350 2,000 2,030 2,570 --
Mercury                                  (ug/l) Method A -                     2

Method B -                  4.8
-- -- -- -- -- ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) --

Molybdenum                          (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) ND (<5) 1.13 ND (<1) --

Nickel                                      (ug/l) Method B -              3,200 -- -- -- -- -- ND (<10) ND (<5) 2.59 1.78 --
Selenium                                (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) ND (<5) 3.52 3.74 --
Zinc                                         (ug/l) Method B -              4,800 -- -- -- -- -- ND (<10) ND (<5) ND (<1) ND (<1) --



Table 3 - Summary of Groundwater Monitoring Data (Continued) WES-1400
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Monitoring Well -   MW-4

Analyzed Parameter  

Model Toxics
Control Act
Groundwater
Cleanup Criteria1

Sample Date VCP Compliance Samples

-- -- 9-23-2008
(CDM)

3-5-2009 4-7-2009 12-3-2009 3-17-2010 6-30-2010 8-30-2010 1-31-2013

Pentachlorophenol            (ug/l) Site Method B - 8.2 -- -- ND (<0.5) ND (<3.4) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5)1

Other Semi-Volatile Organic Compounds

Napthalene (ug/l) Method A -        160 -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthylene  (ug/l) -- -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthene (ug/l) Method B -                 960 -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluorene (ug/l) Method B -                 640 -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Phenanthrene (ug/l) -- -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Anthracene (ug/l) Method B -              4,800 -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluoranthene (ug/l) Method B -                 640 -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Pyrene (ug/l) Method B -                 480 -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benz(a)anthracene  (ug/l) –* TEC -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Chrysene (ug/l) –* TEC -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(a)pyrene (ug/l) Method A -                  0.1

Method B -            0.012*
-- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Benzo(b)fluoranthene  (ug/l) –* TEC -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(k)fluoranthene (ug/l) –* TEC -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Indeno(1,2,3-cd)pyrene  (ug/l) –* TEC -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Dibenz(a,h)anthracene (ug/l) –* TEC – – ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(g,h,l)perylene  (ug/l) – -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
1 Methylnaphthalene (ug/l) -- -- -- ND (<0.1) -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
2 Methylnaphthalene (ug/l) Method B -                   32 -- -- ND (<0.1) ND (<2) -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Calculated TEC            (ug/l)2 Method A -                0.1 0.1 -- 0.1 0.1 0.1 0.1 --2 3 2 2 2 2

Total Petroleum Hydrocarbons

Gasoline Range      (ug/l) Method A -             1,000 -- -- -- -- -- -- -- -- -- --3

Diesel Range          (ug/l) Method A -                 500 -- -- ND (<250) -- -- 160 ND (<50) ND (<50) ND (<50) --
Motor Oil Range     (ug/l) Method A -                 500 -- -- ND (<500) -- -- ND (<250) ND (<250) ND (<250) ND (<250) --

Regulated Metals

Arsenic                         (ug/l) Method A -                     5
Method B -                     8

-- -- -- -- -- 10.2 12.5 13.1 10.3 10.0

Barium                          (ug/l) Method B -              3,200 -- -- -- -- -- 213 161 122 153 --
Cadmium                      (ug/l) Method A -                     5

Method B -                     8
-- -- -- -- -- ND (<1) ND (<5) ND (<1) ND (<1) --

Chromium                    (ug/l) Method A -                   50 -- -- -- -- -- ND (<10) ND (<5) 2.06 2.35 --
Copper                         (ug/l) Method B -                 590 -- -- -- -- -- ND (<10) ND (<5) 2.00 1.98 --
Lead                              (ug/l) Method A -                   15 -- -- -- -- -- ND (<10) ND (<5) ND (<1) 1.06 --
Manganese                   (ug/l) Method B -              2,200 -- -- -- -- -- 6,260 5,410 3,960 4,810 --
Mercury                        (ug/l) Method A -                     2

Method B -                  4.8
-- -- -- -- -- ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) --

Molybdenum                (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) ND (<5) ND (<1) ND (<1) --
Nickel                            (ug/l) Method B -              3,200 -- -- -- -- -- ND (<10) ND (<5) 2.14 2.03 --
Selenium                      (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) ND (<5) 5.81 6.97 --
Zinc                               (ug/l) Method B -               4,800 -- -- -- -- -- ND (<10) ND (<5) ND (<1) ND (<1) --



Table 3 - Summary of Groundwater Monitoring Data (Continued) WES-1400
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Monitoring Well -   MW-5

Analyzed Parameter  

Model Toxics
Control Act
Groundwater
Cleanup Criteria1

Sample Date VCP Compliance Samples

-- -- -- -- 3-5-2009 12-4-2009 3-17-2010 6-30-2010 8-30-2010 1-31-2013

Pentachlorophenol                             (ug/l) Site Method B - 8.2 -- -- -- -- 22 1.5 4.7 2.4 ND (<0.5) 1.3

Other Semi-Volatile Organic Compounds

Napthalene (ug/l) Method A -                  160 -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthylene  (ug/l) -- -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthene (ug/l) Method B -                 960 -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluorene (ug/l) Method B -                 640 -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Phenanthrene (ug/l) -- -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Anthracene (ug/l) Method B -              4,800 -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Fluoranthene (ug/l) Method B -                 640 -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Pyrene (ug/l) Method B -                 480 -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benz(a)anthracene  (ug/l) –* TEC -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Chrysene (ug/l) –* TEC -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(a)pyrene (ug/l) Method A -                  0.1

Method B -            0.012*
-- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Benzo(b)fluoranthene  (ug/l) –* TEC -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(k)fluoranthene (ug/l) –* TEC -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Indeno(1,2,3-cd)pyrene  (ug/l) –* TEC -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Dibenz(a,h)anthracene (ug/l) –* TEC – – – – ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(g,h,l)perylene  (ug/l) – -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
1 Methylnaphthalene (ug/l) -- -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
2 Methylnaphthalene (ug/l) Method B -                   32 -- -- -- -- ND (<2) ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Calculated TEC                          (ug/l)2 Method A -                0.1 -- -- -- -- 0.1 0.1 0.1 0.1 0.1 --2 2 2 2 2 2

Total Petroleum Hydrocarbons

Gasoline Range      (ug/l) Method A -   1,000 -- -- -- -- -- -- -- -- -- --3

Diesel Range          (ug/l) Method A -       500 -- -- -- -- -- ND (<50) ND (<50) ND (<50) ND (<50) --
Motor Oil Range     (ug/l) Method A -       500 -- -- -- -- -- ND (<250) ND (<250) ND (<250) ND (<250) --

Regulated Metals

Arsenic                         (ug/l) Method A -                     5
Method B -                     8

-- -- -- -- -- ND (<5) 1.29 1.35 1.01 ND (<1)

Barium                          (ug/l) Method B -              3,200 -- -- -- -- -- 41.7 28.8 25.1 28.1 --
Cadmium                      (ug/l) Method A -                     5

Method B -                     8
-- -- -- -- -- ND (<1) ND (<1) ND (<1) ND (<1) --

Chromium                    (ug/l) Method A -                   50 -- -- -- -- -- 27.0 9.97 11.0 16.5 --
Copper                         (ug/l) Method B -                 590 -- -- -- -- -- 29.9 7.51 8.23 11.1 --
Lead                              (ug/l) Method A -                   15 -- -- -- -- -- ND (<5) ND (<1) ND (<1) ND (<1) --
Manganese                   (ug/l) Method B -              2,200 -- -- -- -- -- 144 126 92.2 97.9 --
Mercury                        (ug/l) Method A -                     2

Method B -                  4.8
-- -- -- -- -- 0.22 ND (<0.2) ND (<0.2) ND (<0.2) --

Molybdenum                (ug/l) Method B -                   80 -- -- -- -- -- ND (<5) 2.44 2.84 3.02 --
Nickel                            (ug/l) Method B -              3,200 -- -- -- -- -- ND (<5) 1.83 1.71 1.59 --
Selenium                      (ug/l) Method B -                   80 -- -- -- -- -- ND (<5) ND (<1) ND (<1) ND (<1) --
Zinc                               (ug/l) Method B -              4,800 -- -- -- -- -- 5.45 ND (<1) ND (<1) ND (<1) --



Table 3 - Summary of Groundwater Monitoring Data (Continued) WES-1400
Portac, Inc. Page 6

Monitoring Well -   MW-6R

Analyzed Parameter  

Model Toxics
Control Act
Groundwater
Cleanup Criteria1

Note: MW-6R installed 4/22/2009 as a replacement for
MW-6 which was destroyed during cleanup excavations.

VCP Compliance Samples

-- -- -- -- 5-19-2009 12-4-2009 3-16-2010 6-30-2010 10-5-2010 1-31-2013

Pentachlorophenol           (ug/l) Site Method B - 8.2 -- -- -- -- ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5)

Other Semi-Volatile Organic Compounds

Napthalene (ug/l) Method A -                  160 -- -- -- -- -- 0.27 11 8.2 1.2 --
Acenaphthylene  (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthene (ug/l) Method B -                 960 -- -- -- -- -- 14 9.5 8.4 13 --
Fluorene (ug/l) Method B -                 640 -- -- -- -- -- 0.14 0.73 0.59 0.83 --
Phenanthrene (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Anthracene (ug/l) Method B -              4,800 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluoranthene (ug/l) Method B -                 640 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Pyrene (ug/l) Method B -                 480 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benz(a)anthracene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Chrysene (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(a)pyrene (ug/l) Method A -                  0.1

Method B -            0.012*
-- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Benzo(b)fluoranthene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(k)fluoranthene (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Indeno(1,2,3-cd)pyrene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Dibenz(a,h)anthracene (ug/l) –* TEC – – – – – ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(g,h,l)perylene  (ug/l) – -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
1 Methylnaphthalene (ug/l) -- -- -- -- -- -- 5.3 3.6 3.0 2.4 --
2 Methylnaphthalene (ug/l) Method B -                   32 -- -- -- -- -- 2.5 0.12 ND (<0.1) ND (<0.1) --
Calculated TEC                          (ug/l)2 Method A -                0.1 -- -- -- -- -- 0.1 0.1 0.1 0.1 --2 2 2 2 2

Total Petroleum Hydrocarbons

Gasoline Range      (ug/l) Method A -   1,000 -- -- -- -- -- -- -- -- -- --3

Diesel Range          (ug/l) Method A -       500 -- -- -- -- -- 400 52 50 ND (<50) --
Motor Oil Range     (ug/l) Method A -       500 -- -- -- -- -- ND (<250) ND (<250) ND (<250) ND (<250) --

Regulated Metals

Arsenic                         (ug/l) Method A -                     5
Method B -                     8

-- -- -- -- 3.43 ND (<5) 3.41 3.46 2.84 2.52

Barium                          (ug/l) Method B -              3,200 -- -- -- -- -- 115 98.3 109 125 --
Cadmium                      (ug/l) Method A -                     5

Method B -                     8
-- -- -- -- ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) --

Chromium                    (ug/l) Method A -                   50 -- -- -- -- 5.79 6.34 4.03 3.23 4.46 --
Copper                         (ug/l) Method B -                 590 -- -- -- -- -- ND (<5) 1.26 2.70 19 --
Lead                              (ug/l) Method A -                   15 -- -- -- -- 1.26 ND (<5) ND (<1) ND (<1) ND (<1) --
Manganese                   (ug/l) Method B -              2,200 -- -- -- -- -- 7,850 6,400 7,890 8,760 --
Mercury                        (ug/l) Method A -                     2

Method B -                  4.8
-- -- -- -- ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) --

Molybdenum                (ug/l) Method B -                   80 -- -- -- -- -- ND (<5) 2.66 3.22 2.83 --
Nickel                            (ug/l) Method B -              3,200 -- -- -- -- -- ND (<5) 1.38 1.56 1.37 --
Selenium                      (ug/l) Method B -                   80 -- -- -- -- -- ND (<5) 1.14 1.66 1.45 --
Zinc                               (ug/l) Method B -              4,800 -- -- -- -- -- ND (<5) 1.08 ND (<1) ND (<1) --



Table 3 - Summary of Groundwater Monitoring Data (Continued) WES-1400
Portac, Inc. Page 7

Monitoring Well -   B-5R - Rehabilitated Log Yard Monitoring Well

Analyzed Parameter  

Model Toxics
Control Act
Groundwater
Cleanup Criteria1

Note: B-5R reconstructed 4/22/2009 and redeveloped for
use on 5/18/2009.

VCP Compliance Samples

-- -- -- -- 5-19-2009 12-3-2009 3-16-2010 6-30-2010 8-30-2010 1-31-2013

Pentachlorophenol           (ug/l) Method B -  0.73 -- -- -- -- -- ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5) ND (<0.5)

Other Semi-Volatile Organic Compounds

Napthalene (ug/l) Method A -        160 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthylene  (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Acenaphthene (ug/l) Method B -                 960 -- -- -- -- -- 0.81 0.76 0.89 1.1 --
Fluorene (ug/l) Method B -                 640 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Phenanthrene (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Anthracene (ug/l) Method B -              4,800 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Fluoranthene (ug/l) Method B -                 640 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Pyrene (ug/l) Method B -                 480 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benz(a)anthracene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Chrysene (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(a)pyrene (ug/l) Method A -                  0.1

Method B -            0.012*
-- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Benzo(b)fluoranthene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(k)fluoranthene (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --

Indeno(1,2,3-cd)pyrene  (ug/l) –* TEC -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Dibenz(a,h)anthracene (ug/l) –* TEC – – – – – ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Benzo(g,h,l)perylene  (ug/l) – -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
1 Methylnaphthalene (ug/l) -- -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
2 Methylnaphthalene (ug/l) Method B -                   32 -- -- -- -- -- ND (<0.1) ND (<0.1) ND (<0.1) ND (<0.1) --
Calculated TEC                          (ug/l)2 Method A -                0.1 -- -- -- -- -- 0.1 0.1 0.1 0.1 --2 2 2 2 2

Total Petroleum Hydrocarbons

Gasoline Range      (ug/l) Method A -             1,000 -- -- -- -- ND (<100) -- -- -- -- --3

Diesel Range          (ug/l) Method A -                 500 -- -- -- -- 150 ND (<50) ND (<50) ND (<50) ND (<50) --
Motor Oil Range     (ug/l) Method A -                 500 -- -- -- -- ND (<250) ND (<250) ND (<250) ND (<250) ND (<250) --

Regulated Metals

Arsenic                         (ug/l) Method A -                     5
Method B -                     8

-- -- -- -- ND (<1) ND (<1) ND (<1) 1.11 ND (<1) ND (<1)

Barium                          (ug/l) Method B -              3,200 -- -- -- -- -- 67.1 54.4 59.9 58.8 --
Cadmium                      (ug/l) Method A -                     5

Method B -                     8
-- -- -- -- ND (<1) ND (<1) ND (<1) ND (<1) ND (<1) --

Chromium                    (ug/l) Method A -                   50 -- -- -- -- 2.68 ND (<10) 2.47   2.63 3.17 --
Copper                         (ug/l) Method B -                 590 -- -- -- -- -- ND (<10) ND (<1) 1.43 ND (<1) --
Lead                              (ug/l) Method A -                   15 -- -- -- -- 1.53 ND (<10) ND (<1) ND (<1) ND (<1) --
Manganese                   (ug/l) Method B -              2,200 -- -- -- -- -- 1,250 1,130 1,230 1,340 --
Mercury                        (ug/l) Method A -                     2

Method B -                  4.8
-- -- -- -- ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) ND (<0.2) --

Molybdenum                (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) ND (<1) ND (<1) ND (<1) --
Nickel                            (ug/l) Method B -              3,200 -- -- -- -- -- ND (<10) ND (<1) 1.03 ND (<1) --
Selenium                      (ug/l) Method B -                   80 -- -- -- -- -- ND (<10) 1.48   2.55 2.57 --
Zinc                               (ug/l) Method B -              4,800 -- -- -- -- -- ND (<10) ND (<1) ND (<1) ND (<1) --



Table 3 Notes:
  - Model Toxics Control Act Groundwater Cleanup Criteria.  Method A cleanup levels from WAC 173-340-900, Table 720-1.  1

Site specific Method B groundwater cleanup level for pentachlorophenol based on a surface water ARAR  National Toxics Rule, 40 CFR 131, using marine chronic values for protection of human health. 
Method B standard formula values from Ecology CLARC database.  Method B standard formula values are based on potable groundwater and may not represent final cleanup levels established for the site.  
-- - Sample not analyzed for the listed parameter.
ND (<XX) - Analyzed parameter not detected at or above the noted concentration.  
Analyses for Pentachlorophenol and other semi-volatile organic compounds conducted by EPA Method 8270D SIM
Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended), with silica gel cleanup to remove organic matter.    
 - TEC - Toxic Equivalent Concentration - The summed concentration of seven carcinogenic PAH compounds, after applying a toxicity equivalency factor (TEF) to each compound, based on its relative toxicity compared to benzo-(a)-pyrene.  2

* - Identifies PAH compunds used to calculate TEC.  In all cases, the TEC is a calculation using ½ the laboratory reporting limit of individual component concentrations, since none of the compounds were detected.     
 - MTCA Method A groundwater cleanup criteria for gasoline range organics where no benzene has been detected in groundwater.  Other criteria apply if benzene is present.3

Regulated metals by EPA Method 200.8, except mercury, by EPA Method 1631E.

Laboratory analyses for volatile organic compounds in samples prior to December 2009 not included in this summary.  These data were previously reported in WES’ groundwater monitoring reports.  No detected volatle organic compounds approach MTCA groundwater
cleanup criteria.  



TABLE 1

INVESTIGATION LOCATION COORDINATES

PORTAC CAP INVESTIGATION

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 1 of 1

Name Northing (WA83SF) Easting (WA83SF) Elevation (Jacob's 2013) (a)

Borings and Piezometers

PORTAC-01 704592.2775 1176464.066 24.7

PORTAC-02 704743.9761 1176487.264 24.0

PORTAC-03 704713.4813 1176583.573 23.2

PORTAC-04 704822.9858 1176647.543 22.0

PORTAC-05 704961.1686 1176606.525 23.0

PORTAC-06 704962.1974 1176797.025 23.7

PORTAC-07 705083.4343 1176779.162 22.7

PORTAC-08 705101.7558 1176916.703 24.1

PORTAC-09 705259.6418 1176859.29 24.2

PORTAC-10 705252.9078 1177015.275 25.1

PORTAC-11 705380.013 1177032.467 24.7

PORTAC-12 705562.2738 1177116.091 23.7

PORTAC-13 705566.22 1177287.241 23.9

PORTAC-14 705672.6219 1177283.023 23.3

PORTAC-15 705671.5684 1177407.462 23.3

PORTAC-16 704649.6867 1176496.628 24.2

PORTAC-17 705098.2353 1176872.26 23.5

PORTAC-18 705562.1193 1177254.28 23.9

PORTAC-19 705434.276 1177087.063 24.3

PORTAC-20 705639.766 1177145.649 23.1

PORTAC-21 705690.6038 1177094.986 22.5

B-18 705565.0034 1177252.94 23.9

RRI-B-26 705397.9446 1177159.446 24.8

RRI-B-27 704844.3989 1176735.263 23.2

Rail Spur Test Pits

TP-1 705099.909 1176991.511 18.8

TP-2 705192.0965 1177039.969 19.4

TP-3 705236.3507 1177105.331 18.3

TP-4 705314.293 1177144.399 19.0

TP-5 705351.38 1177196.927 18.9

TP-6 705435.2059 1177246.599 19.3

TP-7 705467.0255 1177301.919 18.9

TP-8 705582.9548 1177403.624 18.8

(a)  Elevation determined utilizing a digital surface file provided by Jacobs Engineering in October 2013 (NAVD88).

6/23/2014  P:\168\008\050-NLRI\FileRm\R\Environmental Investigation Report\REVISED for new specs\Tables LANDAU ASSOCIATES



TABLE 6

GROUNDWATER ANALYTICAL RESULTS

PORTAC CAP INVESTIGATION

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 1 of 1

Sample ID Laboratory ID Sample Date

GW-PORTAC-01(17.5) WG70B 03/05/2013 11.4
GW-PORTAC-04(12) WG70C 03/05/2013 21.1
GW-PORTAC-07(12) WG70A 03/06/2013 8560
GW-PORTAC-11(17) WG70E 03/06/2013 62.6
GW-PORTAC-12(13) WG70F 03/07/2013 13.3
GW-PORTAC-15(15) WG70D 03/07/2013 2.4

Box = Exceedance of cleanup level.

Arsenic (ug/L)

EPA Method 200.8

Screening Level = 5 ug/L
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APPENDIX A.5 
Soil Chemistry 

 

Attachment A.5 Contains Excerpted Information from the Following References: 

 

 

 

Year Author 
Abbreviation Author Document Title

1987a HC Hart Crowser, Inc. 
(HC)

Portac Log Yard, Groundwater Assessment (See #117 & 
125)

1988a HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard, Phase I Material Characterization

2008a CDM CDM Facility Closure Assessment Former Portac Lumber Facility

2008b CDM CDM Facility Closure Assessment Second Phase Former Portac 
Lumber Facility

2009b WES
Whitman 
Environmental 
Services (WES)

Log yard Ramp Demolition - Portac, Inc. - 4215 N. Frontage 
Road, Tacoma, WA. (Draft)

2009e WES
Whitman 
Environmental 
Services (WES)

Lumber Mill Demolition - Environmental Cleanup and Testing 
Report  - Former Portac Inc. Site - Tacoma, WA. Prepared 
by WES for Portac, Inc. July 6, 2009.

2014 AQEA Anchor QEA 
(AQEA)

Log Yard Soil Testing Report.  Former Portac Inc. Site.  
Tacoma, WA.  Prepared for Portac and Port of Tacoma. 







































TABLE 2
Portac Inc. Dip Tank Removal Project No. WES-1400
Soil Sample Analytical Summary Page 1

Sample I.D. Location/Depth Below
Ground Surface

Sample Date Pentachlorophenol
(mg/kg)

Total Petroleum
Hydrocarbons
(mg/kg)

Sidewall and  Base Compliance Samples

DT-SESW-11 SE Sidewall / 11' 9-16-08 ND (<0.13) Diesel- ND (<33)
Oil - ND (<66)

DT-SSW-9* S Sidewall / 9' 9-16-08 7.3 Diesel- ND (<32)*
Oil - ND (<64)*

DT-WSW-9 W Sidewall under 10" fire line
/ 9' 

9-16-08 ND (<0.13) Diesel- ND (<33)
Oil - ND (<66)

DT-SE Base-18* Excavation base in SE corner
/18'

9-16-08 6.6 NA*

DT-Center Base-16 Excavation base S of tank
location / 16'

9-16-08 ND (<0.14) NA

DT-E Base-16 Excavation base at E end of
tank / 16'

9-16-08 ND (<0.13) NA

DT-W Base-14* Excavation base at W end of
tank / 14'

9-17-08 ND (<0.14)* Diesel- 430*
Oil - 3,000*

DT-SSW-REX-11 S Sidewall retest after further
excavation / 11'

9-19-08 ND (<0.14) NA

DT-SE Base-REX-18 Excavation base in SE corner
after further excavation / 18'

9-19-08 ND (<0.13) NA



TABLE 2
Portac Inc. Dip Tank Removal Project No. WES-1400
Soil Sample Analytical Summary Page 2

Sample I.D. Location/Depth Below
Ground Surface

Sample Date Pentachlorophenol
(mg/kg)

Total Petroleum
Hydrocarbons
(mg/kg)

DT-NSW-Center-12 North sidewall near center /
12'

9-19-08 0.15 NA

DT-NSW-10'EFL-12 North sidewall 10' E of fire line
/ 12'

9-19-08 1.6 Diesel- 160
Oil - 800

DT-WSW-20N-11(1) West sidewall 20' N of
centerline of dip tank / 11' 

9-18-08 NA Diesel- ND (<33)
Oil - ND (<65)

DT-WSW-Tank-10 West sidewall at centerline of
dip tank / 10'

9-18-08 NA Diesel- ND (<33)
Oil - ND (<67)

DT-Base-15N/20E-16 Excavation base 15' N and 20'
E of west end of dip tank / 16'

9-19-08 NA Diesel- ND (<31)
Oil - ND (<62)

DT-W Base-10N-16 Excavation base 10' N of west
end of dip tank / 16'

9-19-08 NA Diesel- ND (<31)
Oil - ND (<62)

DT-NSW-10'W-11 North sidewall 10' W of NE
corner of excavation / 11'

9-24-08 0.31 Diesel- ND (<31)
Oil - ND (<61)

DT-NE Corner-7 Northeastern corner of
excavation / 7'

9-24-08 ND (<0.12) Diesel- ND (<29)
Oil - ND (<58)

DT-NWSW-11
(20'W)

North sidewall 20' W. of NE
corner of excavation / 11'

9-24-08 ND (<0.13) Diesel- ND (<33)
Oil - ND (<66)

Model Toxics Control Act Soil Cleanup Criteria : 8.32 2,0003



Table 2 Notes:

ND (<XX) - Not detected above the noted concentration.
NA - Not analyzed for the noted parameter.
* - Indicates Performance Sample.  Sampled material was later removed for disposal.  Performance samples representing areas excavated further
during later cleanup are shaded.  Retests of these areas identified with suffix REX in sample ID.
Model Toxics Control Act soil cleanup criteria per Chapter 173-340-740 WAC. 
(1) - Sample incorrectly identified on laboratory report as NSW-12N-11.  Chain of custody and field records identify the sample as noted in this table.
2 - Method B standard formula value for pentachlorophenol per Washington Department of Ecology CLARC database.
3 - Method A cleanup criteria for total petroleum hydrocarbons in the heavy oil range, per Table 740-1.

Detected parameters exceeding Washington Model Toxics Control Act soil cleanup criteria are noted in BOLD ITALIC. 



TABLE 3
Portac Inc. Dip Tank Waste Soil Project No. WES-1400
Analytical Summary Page 1

Sample I.D. Location in Stockpiles Sample Date Pentachlorophenol
(mg/kg)

Total Petroleum
Hydrocarbons
(mg/kg)

Waste Soil Stockpile - As Excavated 

STK-DT-S S end of dip tank Stockpile 9-16-08 14.0 NA

STK-DT-E1 E side of Stockpile 9-16-08 ND (<0.12) NA

STK-DT-E2 E side of Stockpile 20' N 9-16-08 8.6 NA

STK-DT-W1 W side of Stockpile 9-16-08 ND (<0.12) NA

STK-DT-W2 W side of Stockpile 15' N 9-16-08 11.0 Diesel- 3,200
Oil - 32,000

Composite Waste Samples in Windrows

Comp 1 S end of Windrow 1 10-1-08 13 NA

Comp 2 Mid section Windrow 1 10-1-08 13 NA

Comp 3 N end Windrow 1 10-1-08 23 NA

Comp 4 S end of Windrow 2 10-1-08 25 NA

Comp 5 Mid section Windrow 2 10-1-08 20 NA

Comp 6 N end Windrow 2 10-1-08 21 NA

Comp 7 S end of Windrow 3 10-1-08 25 NA



TABLE 3
Portac Inc. Dip Tank Waste Soil Project No. WES-1400
Analytical Summary Page 2

Sample I.D. Location in Stockpiles Sample Date Pentachlorophenol
(mg/kg)

Total Petroleum
Hydrocarbons
(mg/kg)

Comp 8 N. end Windrow 3 10-1-08 29 NA

Comp 9 S. end of Windrow 4 10-1-08 20 NA

Comp 10 N. end of Windrow 4 10-1-08 17 NA

RCRA Universal Treatment Standard (UTS) (mg/kg) 7.4 Not Applicable

Allowable Land Disposal Concentration for Soil from Remediation
10 X UTS (mg/kg)

74 Not Applicable

Table 3 Notes:
ND (<XX) - Not detected above the noted concentration.
NA - Not analyzed for the noted parameter.
RCRA Universal Treatment Standard for pentachlorophenol per 40CFR 268.48
Allowable Land Disposal Concentration for Remediation Soil per 40CFR268.49
Detected parameters exceeding RCRA Universal Treatment Standard are noted in BOLD ITALIC. 



TABLE 4
Additi onal Dip Tank Area Soil Waste Characterization Project No. WES-1400
Analyses on Sample Comp 8 and Comp 11 Page 1

Parameters: Laboratory Analytical Result 

Semi-volatile Organic
Compounds- (mg/kg)

 ND (all - 65 other individual compounds) -
reporting limits vary; see laboratory report 

Chromium - total (mg/kg) 8.78

Arsenic - total    (mg/kg) 3.43

Dioxins/Furans   (mg/kg) For full parameter list see laboratory report

         Total TCDD ND (<0.00037) 

         Total PeCDD ND (<0.00033)

         Total HxCDD 0.0022

         1,2,3,4,6,7,8-HpCDD 0.0045

         Total HpCDD 0.0068

         OCDD 0.034

          Total TCDF ND (<0.000065)

          Total PeCDF ND (<0.0002)

          Total HxCDF ND (<0.00024)

          Total HpCDF 0.00094

          OCDF 0.0015
Table 4 Notes:
ND (<XX) - Not detected above the noted concentration.
Semi-volatile organic compounds by EPA Method 8270C
Arsenic and chromium by EPA Method 200.8
Dioxins/furans by EPA Method 8280A.  



TABLE 6
Portac Inc. Mill and Planer Pentachlorophenol Spray Areas Project No. WES-1400
Soil Sample Analytical Summary Page 1

Sample I.D. Location/Depth Below Ground
Surface

Sample Date Pentachlorophenol
(mg/kg)

Mill Spray Area Excavation 

Mill E Base-9.5 East side if final base of spray area
excavation / 9.5'

11-6-08 ND (<3)

Mill W Base-10.5 West side of final excavation base /
10.5'

11-6-08 ND (<3)

Mill NSW-5 North sidewall of excavation / 5' 11-6-08 ND (<3)

Mill ESW-3 East sidewall of excavation / 3' 11-6-08 ND (<3)

Mill SSW-4.5 South sidewall of excavation / 4.5' 11-6-08 ND (<3)

Mill WSW-6 West sidewall of excavation / 6' 11-6-08 ND (<3)

Mill Spray Area Soil Stockpile

Mill STK-W West side of Stockpile 11-6-08 ND (<3)

Mill STK-N North side of Stockpile 20' N 11-6-08 ND (<3)

Mill STK-E East side of Stockpile 11-6-08 ND (<3)

Mill STK-Comp N Composite of three areas from North
center of pile 

11-11-08 ND (<3)

Mill STK-Comp S Composite of three areas from South
center of pile 

11-11-08 ND (<3)



TABLE 6
Portac Inc. Mill and Planer Pentachlorophenol Spray Areas Project No. WES-1400
Soil Sample Analytical Summary Page 2

Sample I.D. Location/Depth Below Ground
Surface

Sample Date Pentachlorophenol
(mg/kg)

Mill Edger Spray Booth Area Test Pit

D4SB-3.5 Test Pit at interior Edger Spray Booth
location after removing concrete floor
slab / 3.5'

11-6-08 ND (<3)

Planer Spray Booth Area Test Pit Samples 

PTP-1-2 Test Pit 10' Southwest of Monitoring
Well MW-5, at former spray booth
location / 2'

11-6-08 6.1

PTP-1-5 Test Pit 10' Southwest of Monitoring
Well MW-5, at former spray booth
location / 5'

11-6-08 16

PTP-2-2.5 Test Pit 10' Southeast of Monitoring
Well MW-5, at former spray booth
location / 2.5'

11-6-08 ND (<3)

PTP-3-6 Test Pit 5' Northeast of Monitoring
Well MW-5, at former spray booth
location / 6'

11-6-08 ND (<3)

PTP-4-3 Test Pit 5' Northwest of Monitoring
Well MW-5, at former spray booth
location / 3'

11-6-08 ND (<3)



TABLE 6
Portac Inc. Mill and Planer Pentachlorophenol Spray Areas Project No. WES-1400
Soil Sample Analytical Summary Page 3

Sample I.D. Location/Depth Below Ground
Surface

Sample Date Pentachlorophenol
(mg/kg)

Planer Spray Booth Area Initial Excavation (REX)

PTP-1REX-7 Re-excavation in the area of Test Pit
PTP-1, SW of Monitoring Well MW-5,
Base / 7'

11-12-08 ND (<3)

PTP-1REX-NSW-6 Re-excavation in the area of Test Pit
PTP-1, SW of Monitoring Well MW-5,
North Sidewall / 6'

11-12-08 ND (<3)

PTP-1REX-SWSW-5 Re-excavation of PTP-1, SW of
Monitoring Well MW-5, Southwest
Sidewall / 5'

11-12-08 20

PTP-1REX-SSW-4 Re-excavation of PTP-1, SW of
Monitoring Well MW-5, South
Sidewall / 4'

11-12-08 92

Planer Spray Booth Area Second Round Excavation (REX2)

PTP/REX2-Base-6 Expanded excavation in the area of
PTP-1, south and southwest of initial
digging,  Base / 6'

11-17-08 ND (<3)

PTP/REX2-WSW-4 Expanded excavation in the area of
PTP-1, south and southwest of initial
digging, West Sidewall / 4'

11-17-08 ND (<3)

PTP/REX2-ESW-4 Expanded excavation in the area of
PTP-1, south and southwest of initial
digging, East Sidewall / 4'

11-17-08 17



TABLE 6
Portac Inc. Mill and Planer Pentachlorophenol Spray Areas Project No. WES-1400
Soil Sample Analytical Summary Page 4

Sample I.D. Location/Depth Below Ground
Surface

Sample Date Pentachlorophenol
(mg/kg)

PTP/REX2-SSW-4 Expanded excavation in the area of
PTP-1, south and southwest of initial
digging, South Sidewall / 4'

11-17-08 ND (<3)

PTP/REX2-NSW-4 Expanded excavation in the area of
PTP-1, south and southwest of initial
digging,  North Sidewall / 4'

11-17-08 30

Planer Spray Booth Area Third Round Excavation (REX3)

PTP-REX3-SWSW-4 Expanded excavation east and west
of REX2 digging, Southwest Sidewall
/ 4'

11-21-08 ND (<3)

PTP-REX3-WSW-4 Expanded excavation east and west
of REX2 digging, West Sidewall / 4'

11-21-08 ND (<3)

PTP-REX3-NEC-4 Expanded excavation east and west
of REX2 digging, Northeast Corner /
4'

11-21-08 ND (<3)

PTP-REX3-SEC-4 Expanded excavation east and west
of REX2 digging, Southeast Corner /
4'

11-21-08 ND (<3)

Model Toxics Control Act Soil Cleanup Criteria : 8.31

Table 6 Notes:
ND (<XX) - Not detected above the noted concentration.
* - Indicates Performance Sample.  Sampled material was later removed for disposal.  Performance samples representing areas excavated further
during later cleanup are shaded. 
Model Toxics Control Act soil cleanup criteria per Chapter 173-340-740 WAC. 
1 - Method B standard formula value for pentachlorophenol per Washington Department of Ecology CLARC database.

Detected parameters exceeding Washington Model Toxics Control Act soil cleanup criteria are noted in BOLD ITALIC. 



TABLE 7
Portac Inc. Planer Area Stockpile Project No. WES-1400
Waste Characterization Sample Analytical Summary Page 1

Sample
I.D.

Location Sample
Date

Semi-Volatile Organic
Compounds
(mg/kg)

Total Metals
(mg/kg)

Total Petroleum
Hydrocarbons
(mg/kg)

W-1-STK North side of
Stockpile

11-21-08 Pentachlorophenol - 4.0
Other SVOCs - ND (all)

Arsenic 2.77
Barium 44.3
Cadmium ND (<1)
Chromium 15.4
Mercury 1.5
Lead 6.27
Selenium ND (<1)
Silver ND (<1)

Diesel- ND (<50)
Oil - ND (<250)

W-2-STK West side of
Stockpile

11-21-08 Pentachlorophenol - 5.2
Other SVOCs - ND (all)

Arsenic 3.05
Barium 32
Cadmium ND (<1)
Chromium 14.2
Mercury 1.2
Lead 4.17
Selenium ND (<1)
Silver ND (<1)

Diesel- ND (<50)
Oil - ND (<250)

W-3-STK East side of
Stockpile

11-21-08 Pentachlorophenol - 3.7
Other SVOCs - ND (all)

Arsenic 2.41
Barium 34.3
Cadmium ND (<1)
Chromium 13.9
Mercury 0.73
Lead 3.45
Selenium ND (<1)
Silver ND (<1)

Diesel- ND (<50)
Oil - ND (<250)

Table 7 Notes:
ND (<XX) - Not detected above the noted concentration.
Semi-volatile aromatic compounds by EPA Method 8270D, for a list of 66 analytical parameters.  Pentachlorophenol was identified as the only semi-
volatile compound in any of the samples.   
Total metals analyzed by EPA Method 200.8 except mercury, tested by EPA Method 1631E.
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended).    



TABLE 8
Portac Inc. Mill Hydraulics Area Test Pits Project No. WES-1400
Soil Sample Analytical Summary Page 1

Sample I.D. Sample Date Total Petroleum
Hydrocarbons
(mg/kg)

Other Testing

Hydraulic Area Test Pits - Before Excavation

TP-1/3.5' 10-22-08 Diesel - ND (<50)
Oil - ND (<250)

NA

TP-2/3' 10-22-08 Diesel - 1,700
Oil - 11,000

PCBs - ND (<0.1)

TCLP Metals
   Arsenic - ND (<1)
   Barium - ND (<1)
   Cadmium - ND (<1)
   Chromium - ND (<1)
   Mercury - ND (<0.02)
   Lead - ND (<1)
   Selenium - ND (<1)
   Silver - ND (<1)

TP-3/3' 10-22-08 Diesel - ND (<50)
Oil - ND (<250)

NA

TP-4/4' 10-22-08 Diesel - 83
Oil - 530

TCLP Metals
   Arsenic - ND (<1)
   Barium - ND (<1)
   Cadmium - ND (<1)
   Chromium - ND (<1)
   Mercury - ND (<0.02)
   Lead - ND (<1)
   Selenium - ND (<1)
   Silver - ND (<1)



TABLE 8
Portac Inc. Mill Hydraulics Area Test Pits Project No. WES-1400
Soil Sample Analytical Summary Page 2

Sample I.D. Sample Date Total Petroleum
Hydrocarbons
(mg/kg)

Other Testing

TP-5/4' 10-22-08 Diesel - 5,800
Oil - 39,000

PCBs - ND (<0.1)

TCLP Metals
   Arsenic - ND (<1)
   Barium - ND (<1)
   Cadmium - ND (<1)
   Chromium - ND (<1)
   Mercury - ND (<0.02)
   Lead - ND (<1)
   Selenium - ND (<1)
   Silver - ND (<1)

TP-6/2' 10-22-08 Diesel - 11,000
Oil - 48,000

NA

TP-8/3' 10-22-08 Diesel - ND (<50)
Oil - ND (<250)

NA

Model Toxics Control Act Method A Soil
Cleanup Criteria :

Diesel or Oil - 2,000  PCBs - 1

Method B Criteria for the Site Specific
Petroleum from Ecology Workbook Tool
MTCACALC 11:

Site Specific Oil -      8,803 TCLP Metals - Conducted for Waste
Characterization - Not used as MTCA
Cleanup Criteria

Table 8 Notes:
ND (<XX) - Not detected above the noted concentration.
NA - Not analyzed for the noted parameter.
Diesel or Motor Oil analyzed by WA accepted Method NWTPH-D(extended).  MTCA Method A criteria requires the combined total of all diesel and
oil range organics meet the lowest criteria for the detected petroleum types. 
Method B Cleanup Level for the site specific hydraulic oil, based on Ecology’s “Workbook Tools for Calculating Soil and Ground Water Cleanup Levels
under the Model Toxics Control Act Cleanup Regulation”, Publication No. 01-09-073, December, 2007.  (MTCATPH 11.1) 

TCLP Metals analysis is intended for waste characterization under state and federal dangerous waste regulations.  No Washington State soil cleanup
criteria are based on TCLP concentrations of any parameter.  



TABLE 9
Portac Inc. Mill Hydraulics Area          Project No. WES-1400
Soil Sample Analytical Summary Page 1

Sample I.D. Sample Location / Depth (ft.)
(All sample coordinates measured
from the northeastern corner of the
excavation)

Sample Date Total Petroleum
Hydrocarbons
(mg/kg)

Hydraulic Area Excavation Base and Sidewall Samples

NE Corner Sample from sidewall at the
northeastern corner of the excavation /
4'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

Base 20S/0W Excavation base 20 feet south, along
eastern sidewall of excavation / 4'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

Base 15S/15W Excavation base 15' south and 15'
west of NE Corner / 4'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

Base 10S/48W Excavation base 10' south and 48'
west of NE Corner / 4'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

Base 30S/15W Excavation base 30' south and 15'
west of NE Corner / 4'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

Base 42S/23W* Excavation base 42' south and 23'
west of NE Corner / 4'

11-11-08 Diesel - 13,000
Oil - 33,000

NSW 15W - 3 North sidewall, 15' west of NE Corner /
3' 

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

NSW 45W - 3 North sidewall, 45' west of NE Corner /
3' 

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

SSW 25W - 2.5 South sidewall, 45' south and 25' west
of NE Corner / 2.5'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)



TABLE 9
Portac Inc. Mill Hydraulics Area          Project No. WES-1400
Soil Sample Analytical Summary Page 2

Sample I.D. Sample Location / Depth (ft.)
(All sample coordinates measured
from the northeastern corner of the
excavation)

Sample Date Total Petroleum
Hydrocarbons
(mg/kg)

SSW 42W - 3.5* South sidewall, 45' south and 42' west
of NE Corner / 3.5'

11-11-08 Diesel -  8,100
Oil - 29,000

Base 25S/55W* Excavation base, 25' south and 55'
west of NE Corner / 4'

11-11-08 Diesel - 9,400
Oil - 33,000

Base 42S/42W Excavation base, 42' south and 42'
west of NE Corner / 4'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

ESW 40S - 2.5 East sidewall, 40 ‘ south of NE Corner
/ 2.5'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

ESW 22S - 3 East sidewall, 22' south of NE Corner /
3'

11-11-08 Diesel - ND (<50)
Oil - ND (<250)

SSW 45W/55S - 3* South sidewall, 45 feet west and 55
feet south of NE Corner / 3'

11-14-08 Diesel - 16,000
Oil - 27,000

SSW 55W/55S - 3* South sidewall, 45 feet west and 55
feet south of NE Corner / 3'

11-14-08 Diesel - 500
Oil - 2,400

NSW 60W - 2 North sidewall, 60 feet west of NE
Corner / 2'

11-14-08 Diesel - ND (<50)
Oil - ND (<250)

Base 45W/50S - 4 Excavation base 45' west and 50'
south of NE Corner / 4'

11-14-08 Diesel - ND (<50)
Oil - ND (<250)

WSW 57W/25S  West sidewall slope, 57' west and 25'
south of NE Corner / 3'

11-14-08 Diesel - ND (<50)
Oil - ND (<250)



TABLE 9
Portac Inc. Mill Hydraulics Area          Project No. WES-1400
Soil Sample Analytical Summary Page 3

Sample I.D. Sample Location / Depth (ft.)
(All sample coordinates measured
from the northeastern corner of the
excavation)

Sample Date Total Petroleum
Hydrocarbons
(mg/kg)

Base 65W/15S - 4 Excavation base 65' west and 15'
south of NE Corner / 4'

11-14-08 Diesel - ND (<50)
Oil - ND (<250)

Base 60W/30S - 5 Excavation base 60' west and 30'
south of NE Corner / 5'

11-14-08 Diesel - ND (<50)
Oil - ND (<250)

WSW 68W/40S - 3* West sidewall, 68' west and 40' south
of NE Corner / 3'

11-14-08 Diesel - 1,300
Oil - 7,600

SWB 55W/70S Sloping sidewall and base, 55' west
and 70'south of NE Corner / 4'

11-19-08 Diesel - ND (<50)
Oil - ND (<250)

WSW 70W/45S West sidewall, 70' west and 45' south
of NE Corner / 2'

11-19-08 Diesel - ND (<50)
Oil - ND (<250)

ESW 40W/78S East sidewall, 40' west and 78' south
of NE Corner / 3'

11-19-08 Diesel - ND (<50)
Oil - ND (<250)

Base 40W/60S Excavation base 40' west and 60'
south of NE Corner / 3'

11-19-08 Diesel - ND (<50)
Oil - ND (<250)

SSW 45W/80S South sidewall 45' west and 80' south
of NE Corner / 4'

11-19-08 Diesel - ND (<50)
Oil - ND (<250)

Model Toxics Control Act Method A Soil Cleanup Criteria: Diesel or Oil - 2,000

Method B Criteria for the Site Specific Petroleum from Ecology Workbook Tool
MTCACALC 11: Oil -    8,803



Table 9 Notes:
ND (<XX) - Not detected above the noted concentration.
* - Indicates Performance Sample.  Sampled material was later removed for disposal.  
Samples representing areas excavated further during later cleanup are shaded.  
Model Toxics Control Act soil cleanup criteria per Chapter 173-340-740 WAC. 
1 - Method B standard formula value for pentachlorophenol per Washington Department of Ecology CLARC database.
2 - Method A cleanup criteria for total petroleum hydrocarbons in the heavy oil range, per Table 740-1.

Method B Cleanup Level for the site specific hydraulic oil, based on Ecology’s “Workbook Tools for Calculating Soil and Ground Water Cleanup
Levels under the Model Toxics Control Act Cleanup Regulation”, Publication No. 01-09-073, December, 2007.  (MTCATPH 11.1) See Workbook
printout in Appendix C.

Detected parameters exceeding Washington Model Toxics Control Act soil cleanup criteria are noted in BOLD ITALIC. 



TABLE 10
Portac  Inc. Crushed Concrete Backfill Project No. WES-1400
Analytical Summary Page 1

Parameter: Sample ID
Crushed Concrete (mg/kg)

MTCA Soil Cleanup Criteria
               (mg/kg)

Total Petroleum
Hydrocarbons

Gasoline - ND (<20)
Diesel -  550
Oil - 2,0001

Gasoline - 100
Diesel -  2,000
Oil - 2,000

Semi-volatile
Organic
Compounds
(66 common
semi-volatile
parameters)

Detected compounds:

Acenaphthene 0.45
Benz(a)anthracene 0.17
Dibenzofuran 0.28
Fluorene 0.37
Fluoranthene 0.67
Naphthalene 0.27
2-Methylnaphthalene 0.34
Phenanthrene 1.5
Pyrene 0.55

Other SVOCs: ND (all)

Toxic Equivalent 
Concentration: 0.017
(Chapter 173-340-708(8)(e) WAC) 

Acenaphthene 4,800*
Benz(a)anthracene –*
Dibenzofuran 160*
Fluorene 3,200*
Fluoranthene 3,200*
Naphthalene 1,600*
2-Methylnaphthalene 320*
Phenanthrene –*
Pyrene 2,400*

Toxic Equivalent 
Concentration Limit: 0.1

Regulated Metals
Arsenic
Barium
Cadmium
Chromium III
Chromium VI
Lead 
Mercury
Selenium
Silver

16.9
51.7

ND (<1)
25.6 (total)

--
11.0

ND (<0.2)
ND (<1)
ND (<1)

20
16,000*

2
2,000

19
250

2
400*
400*

Table 10 Notes:
ND (<XX) - Not detected above the noted concentration.
Model Toxics Control Act soil cleanup criteria per Chapter 173-340-740 WAC. 
1 - TPH concentration attributed in part to asphalt content in the crushed material.

*- Method B standard formula value per Washington Department of Ecology CLARC database.  Benz(a)anthracene
and phenanthrene formula values not reported; evaluated as part of the Toxic Equivalent Concentration calculation
for carcinogenic PAHs.   

Toxic Equivalent Concentration per Chapter 173-340-708(8)(e) WAC, summarizing the toxic equivalency of seven
carcinogenic PAH compounds compared to that of benzo(a)pyrene.  



TABLE 12
Portac Post Cleanup Site Investigation  WES-1400
Soil Sample Analytical Summary Page 1

Boring
Number

Sample
Depth Below
Ground
Surface (Ft.)

Sample
Date

Pentachloro-
phenol
(mg/kg)

Dioxins/
furans 1

(ng/kg)

Volatile Organic
Compounds
(mg/kg)

Total Petroleum
Hydrocarbons
(mg/kg)

Regulated
Metals
(mg/kg)

MW-2R 10.0 - 11.5 4-22-2009 ND (<0.019)2 TEQ = 0.23 NA NA NA

MW-6R 2.5 - 4.0 4-22-2009 NA NA NA NA Arsenic - 1.58
Lead - 2.65

10.0 - 11.5 4-22-2009 ND (<0.019)2 TEQ = 0.17 NA NA NA

SH-1 2.5 - 4.0 4-22-2009 NA NA ND (62 different
volatile compounds)

Gasoline - ND (<2)
Diesel - ND (<50)
Motor Oil - ND (<250)

Arsenic - 4.41
Lead - 5.34

SH-2 7.5 - 9.0 4-22-2009 NA NA ND (62 different
volatile compounds)

Gasoline - ND (<2)
Diesel - ND (<50)
Motor Oil - ND (<250)

NA

FA-1 2.5 - 4.0 4-22-2009 NA NA Benzene - ND (<0.02)
Toluene - ND (<0.02)
Ethylbenzene - ND (<0.02)
Xylenes - 0.09

Gasoline - 14
Diesel - 170
Motor Oil - 720

NA

FA-2 7.5 - 9.0 4-22-2009 NA NA Benzene - ND (<0.02)
Toluene - ND (<0.02)
Ethylbenzene - ND (<0.02)
Xylenes - ND (<0.06)

Gasoline - ND (<2)
Diesel - ND (<50)
Motor Oil - ND (<250)

NA

PLSS-1 0.0 - 0.5 4-22-2009 NA NA NA NA Arsenic - 1.78
Lead - 6.80

PLSS-2 0.5 - 1,0 5-22-2009 NA NA NA NA Arsenic - 4.87
Lead - 3.99



TABLE 12
Portac Site Investigation  WES-1400
Soil Sample Analytical Summary Page 2

Boring
Number

Sample
Depth Below
Ground
Surface (Ft.)

Sample
Date

Pentachloro-
phenol
(mg/kg)

Dioxins/
furans 1

(ng/kg)

Volatile Organic
Compounds
(mg/kg)

Total Petroleum
Hydrocarbons
(mg/kg)

Regulated
Metals
(mg/kg)

Office-1 0.5 - 1.0 5-22-2009 NA NA NA NA Arsenic - 6.08
Lead - 12.4

E. MILL 1.5 - 2.0 5-22-2009 NA NA NA NA Arsenic - 3.17
Lead - 4.02

MTCA Soil Cleanup Criteria
(mg/kg) except dioxins, as noted.

8.43 TEQ = 11
ng/kg

Xylenes - 9
Other undetected
compounds vary

Gasoline - 100 4

Diesel - 2,000
Motor Oil - 2,000

Arsenic - 20
Lead - 250

Table Notes:
NA - Sample not analyzed for the listed parameter.
ND (<XXX) - Analyzed parameter not detected above the noted concentration.  
1 - Tabulated Toxicity Equivalency Concentration calculated per MTCA WAC Chapter 173-340-708(d).  See laboratory report for a complete listing
of the analyzed parameters and laboratory results.
2  - Denotes the laboratory’s Method Detection Limit (MDL) for pentachlorophenol.  The laboratory did not detect pentachlorophenol at a
concentration above this level.  Any detection above the MDL but below the laboratory’s standard reporting limit of 0.1 mg/kg must be considered
an estimate.    
3 - MTCA Method B Standard formula value for unrestricted land use, per Washington Department of Ecology CLARC database. 
4 - MTCA Method A unrestricted land use cleanup criteria where benzene is not detected and the total BTEX concentration is less than 1% of the
gasoline mixture.   
Arsenic and chromium by EPA Method 200.8
Pentachlorophenol by EPA Method 8270SIM.
Dioxins/furans by EPA Method 8290.  
Volatile organic compounds by EPA Method 8260C.
BTEX compounds by EPA Method 8021B.
Total Petroleum Hydrocarbons in the gasoline range analyzed by method NWTPH-G.  
Total Petroleum Hydrocarbons in the Diesel and Oil ranges analyzed by method NWTPH-D(extended).    



Corrected
Sample Locations

REVISED

WES Figure 3



Project No.
Date
File ID.

WES - 1400
Nov 8, 2008
1400F4

0 20'

Scale 1� = Approx. 20�

Figure 4 - Dip Tank Area Site Plan showing
Investigation Data Before Excavation
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Figure 5 - Dip Tank Excavation and
Soil Sampling Locations - 9/16/2008
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Figure 6 - Dip Tank Excavation and
Soil Sampling Locations - 9/17/2008
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Figure 7 - Dip Tank Excavation and
Soil Sampling Locations - 9/18 to 19/2008
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Figure 8 - Dip Tank Excavation and
Soil Sampling Locations - 9/24/2008
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Figure 6 - Dip Tank Excavation and
Soil Sampling Locations - 9/17/2008
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Figure 7 - Dip Tank Excavation and
Soil Sampling Locations - 9/18 to 19/2008
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Figure 8 - Dip Tank Excavation and
Soil Sampling Locations - 9/24/2008

Portac, Inc.
4125 N. Frontage Road, SR509

Tacoma, WA 98421

MW-1
(CDM)

Mixing
Room

Storage Building
(Removed)

Fire Hydrant
Shack

MW-4
(CDM)

MW-3
(CDM)

Slope
Down
to
Creek

Slope
Down
to
Creek

NE Corner
(7’)

NSW
10’W
(11’)

NWSW
(11’)

Buried 10-inch Cast Iron
Fire Line & 2 -inch
Domestic Water Line

1/4

Excavation
Conducted

9-24-08

Prior Soil Sample Locations

Legend

Groundwater Monitoring Well
Location

Prior Progress Samples not Meeting
Cleanup Criteria
(Depth Noted)

Approximate Location of New
Final Compliance Soil Samples
(Depth Noted)

Scale 1" = Approx. 15 feet

0 15



Project No.

Date

File ID.

WES - 1400

Sep 22, 2008

1400F9

Tacoma, Washington

Portac, Inc.
4215 SR 509 N. Frontage Rd.

0 15

Scale 1" = Approx. 15 ft.

North

Legend
Approximate Location of
Soil Samples
(Depth Noted)

Former Mill Building
Footing Line

Buried
Abandoned
Electrical
Conduits

Stockpile of
Excavated

Soil

Mill STK-N

Mill STK-W Mill STK-E

Mill STK-
Comp N

Mill STK-
Comp S

Edge of asphalt
remaining at the time of
excavation

Former
Footings

W. Base
(10.5�)

WSW
(6�)

NSW
(5�) E. Base

(9.5�) ESW
(3�)

Former Spray Area
Drip Pan

MW-6
(Destroyed)

MW-6R

SSW
(4.5�)

B-4 &
B-6
(CDM)

Excavated and
Backfilled Area



Project No.

File ID.

WES - 1400
Dec 17, 2008
1400F10

North

Figure 10 - Planer Spray Booth Excavation and
Soil Sampling Locations

Portac, Inc.
4125 N. Frontage Road, SR509

Tacoma, WA 984210 15

Legend

Groundwater Monitoring Well
Location

Former Planer BuildingMW-5

Scale 1" = Approx. 15 feet

PTP-3
(6�)

PTP-1

PTP-2
(2.5�)

PTP-4
(3�)

Approximate Location of
Progress Samples not Meeting
Cleanup Criteria
(Depth Noted)

Approximate Location of
Final Compliance Soil Samples
(Depth Noted)

(2�)
(5�)

Planer Test Pits
(11-6-2008)

Initial Excavation
of Planer
Spray Booth
Area 11-12-2008

NSW
(6�)

REX2
Base
(6�)

Base
(7�)

REX2 - Second Excavation
of Planer Spray Booth
Area

REX3 - Final
Excavations
of Planer
Spray Booth
Area

REX2
SSW
(4�)

REX3
SEC (4�)

REX3
NEC (4�)

REX3
SWSW
(4�)

REX3
WSW
(4�)

REX2
WSW
(4�)

REX2
NSW
(4�)

Pro
perty

 B
oundary

REX 3



Project No.
Date
File ID.

WES - 1400
Dec 11, 2008
1400F11

Scale 1" = 10 feet

North
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Excavation and Soil Sampling Locations

Portac, Inc.
4125 N. Frontage Road, SR509

Tacoma, WA 98421

0 10

Legend

Approximate Location of
Progress Samples not Meeting
MTCAMethod A Cleanup Criteria
(Depth Noted)

Former Building Footing Line

N.E Building Corner
Used as
Reference Point

SSW 25W
(2.5)

SSW42W
(3.5�)

Base
15S/15W

(4�)

Base
20S/0W
(4�)

Base
10S/48W
(4�)

Base
30S/15W
(4�)

Base
42S/23W
(4�)

NSW 15W
(3�)NSW 45W

(3�)

Base
25S/55W
(4�)

Base
42S/42W
(4�)

ESW 22S
(3�)

ESW 40S
(2.5�)

SSW
45W/55S
(3�)

SSW
55W/55S
(3�)

NSW 60W
(2�)

Base
45W/50S
(4�)

0W10W20W30W40W50W60W70W

10S

20S

30S

40S

50S

0W10W20W30W40W50W60W70W

WSW
57W/25S
3�

Base
65W/15S
(4�)

Base
60W/30S
(5�)

WSW
68W/40S
(3�)WSW

70W/45S
(2�)

SWB
55W/70S
(4�) ESW

40W/78S
(3�)

Base
40W/60S
(3�)

SSW
45W/80S
(4�)

TP-2
(3�)

TP-4
(4�)

TP-1
(3.5)

TP-3
(3�)

TP-5
(3�)

TP-6
(2�)

TP-7
No Visible
Impacts,
Not Analyzed

TP-8
(3�)

Former
Navigation
Tower
Footing

10S

20S

30S

40S

50S

60S

70S

80S80S

70S

60S
Approximate Location of
Final Compliance Soil Samples
(Depth Noted)

Fire
System
Riser
Pipe

Former
Hydraulic
Equipment
Rooms

NE Corner
(4�)



Project No.
Date
File ID.

WES - 1400
Jun 3, 2008
1400F13

Scale 1" = 100 feet

North

Figure 12 - Portac Inc., Site Investigation Sampling
and Monitoring Well Location Plan
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Addendum to Groundwater Monitoring Report September 28, 2011 
Former Portac Inc. Site DRAFT 
Tacoma, Washington Page 5 
 

 
Table 1 – Total Organic Carbon Analyses 

Former Portac, Inc. Site 
Boring Depth Range 

(feet) 
Total Organic 

Carbon  (percent) 
OC-2 6-8 0.22 

8-10 0.30 
10-12 0.21 
12-16 0.18 

OC-3 6-8 0.57 
8-12 0.34 

12-16 0.19 
OC-4 6-8 0.35 

8-12 0.37 
OC-5 4-8 0.22 

8-12 0.12 
12-16 0.05 
16-20 0.09 

Mean Soil Organic Content: 6-8 0.34 
Mean Soil Organic Content: 8-12 0.27 
Mean Soil Organic Content: 12-16 0.14 
Overall Mean Soil Organic Content: 0.25 

 
The laboratory testing found organic carbon in the samples ranging from 0.09 to 0.57 
percent. The samples demonstrated generally decreasing organic content with depth.  
Samples from depths of six to eight feet had an arithmetic mean soil organic content of 
0.34 percent.  The samples from eight to 12 feet and 12 to 16 feet had mean organic 
contents of 0.27 percent and 0.14 percent, respectively.  The overall mean organic 
content was 0.25 percent.   

 
The workbook model is based on determining the potential for contaminants held in soil 
to be desorbed into groundwater.  Since the former contaminant sources at the Portac 
site were at shallow depths above the groundwater level, contaminant migration would 
be required to pass through the shallow soil where contaminant would have the 
tendency to bind to organic matter, before reaching the soil zones with lower carbon 
content.  Because of this, the shallow soil mean organic content of 0.34 percent was 
used in the Workbook to calculate an appropriate soil cleanup level that would be 
protective of groundwater.   

 
It should be noted that a prior test for total organic carbon was conducted on a sample of 
sediment in Wapato Creek, which was discussed in a prior report (WES, 2009).  The 
organic content in that sample was 19%.  Although not used for the Workbook 
calculation, that sample represents conditions at a potential discharge area where 
groundwater meets surface water and would acts as another zone of highly organic 
material that contaminants would need to pass through before coming into contact with 
surface water.           
 



Table 2
Summary of Soil Testingl Results for Total Arsenic

Log Yard Soil Testing Report
Former Portac Inc. Site – Tacoma, Washington 1 of 1

June 2014
130996-01.02 

MTCA Method C
Layer/Material Sampled AQ-B1 AQ-B2 AQ-B3 AQ-B4 AQ-B5 AQ-B6 AQ-B7 AQ-B8 AQ-B9 AQ-B10 AQ-B11 AQ-B12 AQ-B13 AQ-B14 AQ-B15 AQ-B16 Cleanup Level

Depth to base of slag (inches): 84 92 82 90 nv 84 80 85 87 106 70 113 80 87 80 89
Gravel base course layer (6-12" above slag) mg/kg 3.2 3.3 4.0 3.4 4.3 3.4 3.9 2.8 4.4 3.2 3.0 3.5 3.1 4.5 3.6 3.6 88
Wood/slag layer sample (within slag layer) mg/kg -- -- 236 -- -- 414 -- -- -- -- -- -- -- -- -- -- 88
Slag/soil transition layer (0-6" below slag) mg/kg 272 210 437 398 2.0* 347 328 334 340 390 433 316 386 96.4 244 430 88
Soil beneath slag layer (6-12" below slag) mg/kg 192 356 91 124 1.0* 200 180 61 154 346 177 194 322 23.8 4.8 250 88
Soil beneath slag layer (12-18" below slag) mg/kg 167 253 333 684 9.4 66.4 59.7 711 4.2 -- 68.1 0.9 305 88
Soil beneath slag layer (18-24" below slag) mg/kg 94.5 59.2 101 374 -- -- 157 88
Soil beneath slag layer (24-30" below slag) mg/kg -- -- -- -- 88
Soil beneath slag layer (30-36" below slag) mg/kg -- 88

Estimated depth to soil below MTCA Method C Cleanup Level (inches below slag) 18 18 24 30 0 12 12 6 12 24 12 18 12 6 6 24
Depth interval meeting MTCA Method C Cleanup Level Confirmed? (yes/no) yes yes no** no*** yes yes yes yes yes no*** yes no*** yes yes yes no**

MTCA Method C
Layer/Material Sampled AQ-B17 AQ-B18 AQ-B19 AQ-B20 AQ-B21 AQ-B22 AQ-B23 AQ-B24 AQ-B25 AQ-B26 AQ-B27 AQ-B28 AQ-B29 AQ-B30 AQ-B32 AQ-B33 Cleanup Level

Depth to base of slag (inches): 74 72 48 102 85 91 82 100 48 110 58 84 77 62 78 57
Gravel base course layer (6-12" above slag) mg/kg 8.1 3.9 3.3 4.0 3.8 3.8 3.9 3.4 3.9 3.0 3.1 4.2 8.4 3.8 3.7 3.1 88
Wood/slag layer sample (within slag layer) mg/kg 1910 -- -- 1360 -- -- 334 -- -- -- -- -- -- -- -- 165 88
Slag/soil transition layer (0-6" below slag) mg/kg 185 282 5.1 236 544 288 298 271 240 600 337 304 22.9 486 97.8 7.7 88
Soil beneath slag layer (6-12" below slag) mg/kg 148 91 1.9 215 14.8 240 241 444 149 146 475 104 1.6 27.1 31.3 1.7 88
Soil beneath slag layer (12-18" below slag) mg/kg 151 21.1 172 357 130 405 109 -- 224 90.1 1.1 6.3 3.3 0.7 88
Soil beneath slag layer (18-24" below slag) mg/kg 10.4 -- 278 126 1480 125 91.9 88
Soil beneath slag layer (24-30" below slag) mg/kg -- -- -- -- 88
Soil beneath slag layer (30-36" below slag) mg/kg -- -- 88

Estimated depth to soil below MTCA Method C Cleanup Level (inches below slag) 18 12 0 18 6 30 24 30 24 12 18 12 0 6 6 0
Depth interval meeting MTCA Method C Cleanup Level Confirmed? (yes/no) yes yes yes no** yes no*** no** no*** no** no** yes yes yes yes yes yes

Arsenic Concentration in Soil intervals meeting MTCA Method C Cleanup Level 36.9 average of 21 samples
Average estimated depth to soil below MTCA Method C Cleanup Level (inches below slag) 14 average of 32 samples
Notes:

- Gravel base course
- Fill containing slag
- Estimated top of depth interval meeting MTCA Method C Cleanup Level 

Black Result complies with the MTCA Method C Cleanup Level
Blue Result exceeds the MTCA Method C Cleanup Level on a point by point basis but soils comply with MTCA compliance tests at at the Method C Cleanup Level considering existing data along with the previous Landau soil testing data
Red Result exceeds the MTCA Method C Cleanup Level based on MTCA compliance tests
mg/kg milligram per kilogram dry weight
MTCA Model Toxics Control Act
* Sample interval was disturbed.
no** Deepest sample analyzed exceeded the cleanup level by less than two times. Contaminated layer assumed to extend to base of sample.
no*** Deepest sample analyzed exceeded the cleanup level by more than two times. Contaminated layer assumed to extend to base of next sample interval (i.e., additional 6 inches assumed to be contaminated).

Boring ID and Total Arsenic Concentration 

Boring ID and Total Arsenic Concentration



Table 3
Summary of Previous Soil Testing Data for Total Arsenic (Landau 2013) 

Log Yard Soil Testing Report
Former Portac Inc. Site – Tacoma, Washington Page 1 of 1

June 2014
130996-01.02

MTCA Method C
Cleanup Level

Depth to base of slag (inches) 48 68 52 31 38 65 65 95 83 83 71 36 82 77 78 88
>12" above slag mg/kg -- 5.4 -- -- -- 4.2* 2.6* 3.3* -- -- -- -- -- 88

>6" above slag mg/kg 3.9 4.6 3.2 4.4* 3.2* -- 6.5* 3.9* -- -- -- 5.0 5.8 3.5 9.0 88
<6" above slag mg/kg 4.5 -- 3.7 4.4* 103* 3.9* 3.7* 3.2* 3.8* 4.1* 3.2 9.2 3.9 4.5 41.9 88

mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 88
0-6" below slag mg/kg -- -- -- 5.4 2.6 6.9 230 615 151 -- 62.8 86.4 24.3 172 359 88

6-12" to 8-14" below slag mg/kg -- -- -- -- -- 1.1 46.2 137 -- -- -- -- -- -- -- 88
10-16" to 12-18" below slag mg/kg -- 7.0 -- 1.0 -- -- -- 68.6 25.7 71.3 -- -- -- -- -- 88

>15" below slag mg/kg -- 9.1 1.6 -- -- 7.0 -- -- 3.9 -- -- -- 11 -- -- 88
>24" below slag mg/kg -- 2.6 2.4 -- 35.8 -- -- 18.3 -- -- -- 6.0 -- -- -- 88
>30"below slag mg/kg 2.4 4.3 2.3 0.6 1.4 -- 62.4 25.0 -- -- 4.3 -- -- -- 88
>40"below slag mg/kg -- -- -- -- -- -- 86.4 1.4 88
>50"below slag mg/kg -- -- -- -- -- -- -- 1.1 -- -- -- 88
>60"below slag mg/kg -- 4.9 2.3 -- 3.7 1.9 -- -- -- -- 88
>70"below slag mg/kg 1.4 -- 2.2 1.2 -- -- 88
>90"below slag mg/kg -- -- 3.0 -- 2.9 2.8 88

>100"below slag mg/kg -- 3.8 -- 4.1 24.6 6.2 88
>120"below slag mg/kg -- 4.9 -- 88
>140"below slag mg/kg 1.2 41.4 88
>150"below slag mg/kg 2.1 88

< 30 * < 12 < 15 0 0 0 8 12 10 < 11 0 0 0 < 40* < 40*

yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

33.3 average of 15 samples

6 average of 12 samples
Notes:

- C30Estimated top of depth interval meeting MTCA Method C Cleanup Level 
- Gravel base course
- Fill containing slag

Black Result complies with the MTCA Method C Cleanup Level
Blue Result exceeds the MTCA Method C Cleanup Level on a point by point basis but soils comply with MTCA compliance tests at at the Method C Cleanup Level
Red Result exceeds the MTCA Method C Cleanup Level based on MTCA compliance tests
mg/kg milligram per kilogram dry weight
MTCA Model Toxics Control Act
* sample not used in estimate of average thickness due to lack of sampling data in first 1-2 feet below slag layer.

Average estimated depth to soil below MTCA 
Method C Cleanup Level (inches below slag)

PORTAC-01 PORTAC-02

Estimated depth to soil below MTCA Method C 
Cleanup Level (inches below slag)
Depth interval meeting MTCA Method C Cleanup 
Level Confirmed? (yes/no)
Average Arsenic Concentration in Soil intervals 
meeting MTCA Method C Cleanup Level 

Layer/Material Sampled

Wood/slag layer sample

Boring ID and Total Arsenic Concentration (mg/kg)
PORTAC-12 PORTAC-13 PORTAC-14 PORTAC-15PORTAC-07 PORTAC-08 PORTAC-09 PORTAC-10 PORTAC-11PORTAC-03 PORTAC-04 PORTAC-05 PORTAC-06



Table 4
TCLP Analytical Results for Wood Waste/Slag Layer Samples  

Log Yard Soil Testing Report
Former Portac Inc. Site – Tacoma, Washington Page 1 of 1

June 2014
130996-01.02

AQ-B3-48-58 AQ-B6-48-58 AQ-B17-60-70 AQ-B20-85-95 AQ-B23-56-66 AQ-B33-45-57
Arsenic 1.2 1.2 3.3 5.0 2.3 0.4 3.1 5.0
Barium 0.03 0.07 0.12 0.04 0.09 0.13 nc 100
Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 nc 1.0
Chromium <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 nc 5.0
Lead <0.1 <0.1 2.9 0.2 <0.1 <0.1 nc 5.0
Mercury <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 nc 0.2
Selenium <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 nc 1.0
Silver <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 nc 5.0
Notes:
All results are presented as mg/L (milligrams per liter of TCLP leachate)
nc - not calculated
TCLP - toxicity characteristic leaching procedure

2 - Toxicity characteristic, Code of Federal Regulations (CFR), Title 40, Part 261.24, Subpart C

Parameter

Sample ID and Measured TCLP Leachate Concentration (mg/L) 80% Upper 
Confidence 

Limit [1]
Regulatory 

Level[2]

1 - Consistent with Washington Dangerous Waste (WAC 173-303) and Federal Hazardous Waste characterization requirements, the point of 
comparison for the TCLP test is the 80% upper confidence limit around the mean, calculated with the assumption of normally-distributed data (SW-
846 Chapter 9). 
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LEGEND:

Boring Location
(Jacobs Engineering, 2011)

Boring Location
(Landau Associates, 2013)

Boring Location
(AQ, 2014)

Grade break, spot elevation,
and flow direction

GT: gravel thickness
WT: waste thickness
(see note 2)

NOTES:
1. All boring locations are approximate.
2. Thickness measurements are based on

estimated insitu thickness.
3. Lower geoprobe sample was highly disturbed

and waste thickness could not be determined.
4. No RCC cap, slag, or wood waste were

encountered.
5. Grade breaks and spot elevations were taken

from as-built plans for the Portac Log Sort Yard
Paving Project, dated August, 1988.

Figure 2
Boring Locations

Log Yard Soil Testing Report
Former Portac Inc. Site − Tacoma, Washington

AQ B-29
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TABLE 1

INVESTIGATION LOCATION COORDINATES

PORTAC CAP INVESTIGATION

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 1 of 1

Name Northing (WA83SF) Easting (WA83SF) Elevation (Jacob's 2013) (a)

Borings and Piezometers

PORTAC-01 704592.2775 1176464.066 24.7

PORTAC-02 704743.9761 1176487.264 24.0

PORTAC-03 704713.4813 1176583.573 23.2

PORTAC-04 704822.9858 1176647.543 22.0

PORTAC-05 704961.1686 1176606.525 23.0

PORTAC-06 704962.1974 1176797.025 23.7

PORTAC-07 705083.4343 1176779.162 22.7

PORTAC-08 705101.7558 1176916.703 24.1

PORTAC-09 705259.6418 1176859.29 24.2

PORTAC-10 705252.9078 1177015.275 25.1

PORTAC-11 705380.013 1177032.467 24.7

PORTAC-12 705562.2738 1177116.091 23.7

PORTAC-13 705566.22 1177287.241 23.9

PORTAC-14 705672.6219 1177283.023 23.3

PORTAC-15 705671.5684 1177407.462 23.3

PORTAC-16 704649.6867 1176496.628 24.2

PORTAC-17 705098.2353 1176872.26 23.5

PORTAC-18 705562.1193 1177254.28 23.9

PORTAC-19 705434.276 1177087.063 24.3

PORTAC-20 705639.766 1177145.649 23.1

PORTAC-21 705690.6038 1177094.986 22.5

B-18 705565.0034 1177252.94 23.9

RRI-B-26 705397.9446 1177159.446 24.8

RRI-B-27 704844.3989 1176735.263 23.2

Rail Spur Test Pits

TP-1 705099.909 1176991.511 18.8

TP-2 705192.0965 1177039.969 19.4

TP-3 705236.3507 1177105.331 18.3

TP-4 705314.293 1177144.399 19.0

TP-5 705351.38 1177196.927 18.9

TP-6 705435.2059 1177246.599 19.3

TP-7 705467.0255 1177301.919 18.9

TP-8 705582.9548 1177403.624 18.8

(a)  Elevation determined utilizing a digital surface file provided by Jacobs Engineering in October 2013 (NAVD88).
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TABLE 2

SOIL ANALYTICAL RESULTS -  

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 1 of 4

Arsenic (mg/kg) Copper (mg/kg) Lead (mg/kg) Zinc (mg/kg)

EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8

Sample ID Laboratory ID Sample Date Soil Layer

Project Screening Level: 88 mg/kg

SS-PORTAC-01(1.4-1.9) WG71L 03/05/2013 Gravel Base Course 3.9
SS-PORTAC-01(1.9-2.4) WG71K 03/05/2013 Gravel Base Course 4.5
SS-PORTAC-01(7.2-7.7) WG71H 03/05/2013 Fill Soil 2.4
SS-PORTAC-01(10-10.5) WG71M 03/05/2013 Native Soil 1.4
SS-PORTAC-01(15-15.5) WG71I 03/05/2013 Native Soil 1.2
SS-PORTAC-01(17.5-18) WG71J 03/05/2013 Native Soil 2.1

SS-PORTAC-02(1.4-1.9) WG71N 03/05/2013 Gravel Base Course 5.4
SS-PORTAC-02(2.1-2.6) WG71G 03/05/2013 Gravel Base Course 4.6
SS-PORTAC-02(6.6-7.1) WG71F 03/05/2013 Fill Soil 7.0
SS-PORTAC-02(7.1-7.6) WG71O 03/05/2013 Fill Soil 9.1
SS-PORTAC-02(8-8.5) WG71Q 03/05/2013 Fill Soil 2.6
SS-PORTAC-02(8.5-9) WG71P 03/05/2013 Native Soil 4.3

SS-PORTAC-03(1.4-1.9) WG72G 03/05/2013 Gravel Base Course 3.2
SS-PORTAC-03(1.9-2.4) WG72J 03/05/2013 Gravel Base Course 3.7
SS-PORTAC-03(5.7-6.3) WG72A 03/05/2013 Fill Soil 1.6
SS-PORTAC-03(6.5-7) WG71R 03/05/2013 Fill Soil 2.4
SS-PORTAC-03(7.5-8) WG72F 03/05/2013 Fill Soil 2.3
SS-PORTAC-03(8-8.5) WG72K 03/05/2013 Native Soil 4.1

SS-PORTAC-04(1.4-1.9) WG72H 03/05/2013 Gravel Base Course 4.4
SS-PORTAC-04(2-2.5) WG72I 03/05/2013 Gravel Base Course 4.4

SS-PORTAC-04(2.6-3.1) WG72B 03/05/2013 Fill Soil 5.4
SS-PORTAC-04(3.5-4) WG72C 03/05/2013 Fill Soil 1.0
SS-PORTAC-04(5.5-6) WG72E 03/05/2013 Fill Soil 0.6

SS-PORTAC-04(7.7-8.3) WG72D 03/05/2013 Native Soil 4.9

SS-PORTAC-05(1.2-1.7) WG72M 03/05/2013 Gravel Base Course 3.2
SS-PORTAC-05(2.5-3) WG72N 03/05/2013 Gravel Base Course 103

SS-PORTAC-05(3.2-3.8) WG72O 03/05/2013 Fill Soil 2.6
SS-PORTAC-05(5-5.5) WG72L 03/05/2013 Fill Soil 35.8
SS-PORTAC-05(6.4-7) WG72P 03/05/2013 Native Soil 1.4
SS-PORTAC-05(8.5-9) WG72Q 03/05/2013 Native Soil 2.3

SS-PORTAC-06(1.5-2) WG70K 03/06/2013 Gravel Base Course 4.2
SS-PORTAC-06(2.5-3) WG70J 03/06/2013 Gravel Base Course 3.9
SS-PORTAC-06(5.4-6) WG70G 03/06/2013 Fill Soil 6.9
SS-PORTAC-06(6-6.7) WG70H 03/06/2013 Fill Soil 1.1

SS-PORTAC-06(6.7-7.3) WG70I 03/06/2013 Native Soil 7.0

SS-PORTAC-07(1.5-2) WG71C 03/06/2013 Gravel Base Course 6.5
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TABLE 2

SOIL ANALYTICAL RESULTS -  

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 2 of 4

Arsenic (mg/kg) Copper (mg/kg) Lead (mg/kg) Zinc (mg/kg)

EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8

Sample ID Laboratory ID Sample Date Soil Layer

Project Screening Level: 88 mg/kg

SS-PORTAC-07(2.3-2.8) WG71B 03/06/2013 Gravel Base Course 3.7
SS-PORTAC-07(5.4-6.1) WG70P 03/06/2013 Fill Soil 230

SS-PORTAC-07(6.1-6.6) WG71D 03/06/2013 Fill Soil 46.2
SS-PORTAC-07(8.2-8.7) WG71E 03/06/2013 Fill Soil 62.4

SS-PORTAC-07(10.9-11.4) WG70Q 03/06/2013 Native Soil 3.7

SS-PORTAC-08(1.3-1.8) WG70O 03/06/2013 Gravel Base Course 3.9
SS-PORTAC-08(2.1-2.6) WG70N 03/06/2013 Gravel Base Course 3.2
SS-PORTAC-08(7.9-8.4) WG70M 03/06/2013 Fill Soil 615

SS-PORTAC-08(8.4-8.9) WG70L 03/06/2013 Fill Soil 137

SS-PORTAC-08(8.9-9.3) WG70R 03/06/2013 Fill Soil 68.6
SS-PORTAC-08(10-10.5) WG71A 03/06/2013 Native Soil 18.3 J

SS-PORTAC-09(1.4-1.9) WG73N 03/06/2013 Gravel Base Course 2.6
SS-PORTAC-09(2.5-3) WG73M 03/06/2013 Gravel Base Course 3.8

SS-PORTAC-09(6.9-7.4) WG73K 03/06/2013 Fill Soil 151

SS-PORTAC-09(7.7-8.2) WG73L 03/06/2013 Fill Soil 25.7
SS-PORTAC-09(8.5-9) WG73O 03/06/2013 Fill Soil 3.9

SS-PORTAC-09(10-10.5) WG73J 03/06/2013 Native Soil 25.0
SS-PORTAC-10(1.4-1.9) WG73R 03/06/2013 Gravel Base Course 3.3
SS-PORTAC-10(2.5-3) WG73Q 03/06/2013 Gravel Base Course 4.1

SS-PORTAC-10(7.8-8.8) WG74A 03/06/2013 Native Soil 71.3 J
SS-PORTAC-10(12-13) WG74D 03/06/2013 Native Soil 1.9

SS-PORTAC-10(17-17.5) WG74E 03/06/2013 Native Soil 4.9
SS-PORTAC-10(15.9-16.9) WG73P 03/06/2013 Native Soil 3.8

SS-PORTAC-11(1.8-2.2) WG74P 03/06/2013 Gravel Base Course 3.2
SS-PORTAC-11(5.9-6.4) WG74I 03/06/2013 Fill Soil 62.8

SS-PORTAC-11(11.8-12.3) WG74H 03/06/2013 Native Soil 2.2
SS-PORTAC-11(13.5-14) WG74F 03/06/2013 Native Soil 3.0

SS-PORTAC-11(17.6-18.1) WG74G 03/06/2013 Native Soil 41.4

SS-PORTAC-12(1.5-2) WG74M 03/07/2013 Gravel Base Course 5.0
SS-PORTAC-12(2.4-2.9) WG74O 03/07/2013 Gravel Base Course 9.2
SS-PORTAC-12(3-3.5) WG74N 03/07/2013 Fill Soil 86.4
SS-PORTAC-12(5-5.5) WG74L 03/07/2013 Fill Soil 6.0

SS-PORTAC-12(6.1-6.6) WG74K 03/07/2013 Fill Soil 4.3
SS-PORTAC-12(7.4-7.9) WG74J 03/07/2013 Native Soil 1.1
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TABLE 2

SOIL ANALYTICAL RESULTS -  

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 2 of 4

Arsenic (mg/kg) Copper (mg/kg) Lead (mg/kg) Zinc (mg/kg)

EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8

Sample ID Laboratory ID Sample Date Soil Layer

Project Screening Level: 88 mg/kg

SS-PORTAC-07(2.3-2.8) WG71B 03/06/2013 Gravel Base Course 3.7
SS-PORTAC-07(5.4-6.1) WG70P 03/06/2013 Fill Soil 230

SS-PORTAC-07(6.1-6.6) WG71D 03/06/2013 Fill Soil 46.2
SS-PORTAC-07(8.2-8.7) WG71E 03/06/2013 Fill Soil 62.4

SS-PORTAC-07(10.9-11.4) WG70Q 03/06/2013 Native Soil 3.7

SS-PORTAC-08(1.3-1.8) WG70O 03/06/2013 Gravel Base Course 3.9
SS-PORTAC-08(2.1-2.6) WG70N 03/06/2013 Gravel Base Course 3.2
SS-PORTAC-08(7.9-8.4) WG70M 03/06/2013 Fill Soil 615

SS-PORTAC-08(8.4-8.9) WG70L 03/06/2013 Fill Soil 137

SS-PORTAC-08(8.9-9.3) WG70R 03/06/2013 Fill Soil 68.6
SS-PORTAC-08(10-10.5) WG71A 03/06/2013 Native Soil 18.3 J

SS-PORTAC-09(1.4-1.9) WG73N 03/06/2013 Gravel Base Course 2.6
SS-PORTAC-09(2.5-3) WG73M 03/06/2013 Gravel Base Course 3.8

SS-PORTAC-09(6.9-7.4) WG73K 03/06/2013 Fill Soil 151

SS-PORTAC-09(7.7-8.2) WG73L 03/06/2013 Fill Soil 25.7
SS-PORTAC-09(8.5-9) WG73O 03/06/2013 Fill Soil 3.9

SS-PORTAC-09(10-10.5) WG73J 03/06/2013 Native Soil 25.0
SS-PORTAC-10(1.4-1.9) WG73R 03/06/2013 Gravel Base Course 3.3
SS-PORTAC-10(2.5-3) WG73Q 03/06/2013 Gravel Base Course 4.1

SS-PORTAC-10(7.8-8.8) WG74A 03/06/2013 Native Soil 71.3 J
SS-PORTAC-10(12-13) WG74D 03/06/2013 Native Soil 1.9

SS-PORTAC-10(17-17.5) WG74E 03/06/2013 Native Soil 4.9
SS-PORTAC-10(15.9-16.9) WG73P 03/06/2013 Native Soil 3.8

SS-PORTAC-11(1.8-2.2) WG74P 03/06/2013 Gravel Base Course 3.2
SS-PORTAC-11(5.9-6.4) WG74I 03/06/2013 Fill Soil 62.8

SS-PORTAC-11(11.8-12.3) WG74H 03/06/2013 Native Soil 2.2
SS-PORTAC-11(13.5-14) WG74F 03/06/2013 Native Soil 3.0

SS-PORTAC-11(17.6-18.1) WG74G 03/06/2013 Native Soil 41.4

SS-PORTAC-12(1.5-2) WG74M 03/07/2013 Gravel Base Course 5.0
SS-PORTAC-12(2.4-2.9) WG74O 03/07/2013 Gravel Base Course 9.2
SS-PORTAC-12(3-3.5) WG74N 03/07/2013 Fill Soil 86.4
SS-PORTAC-12(5-5.5) WG74L 03/07/2013 Fill Soil 6.0

SS-PORTAC-12(6.1-6.6) WG74K 03/07/2013 Fill Soil 4.3
SS-PORTAC-12(7.4-7.9) WG74J 03/07/2013 Native Soil 1.1
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TABLE 2

SOIL ANALYTICAL RESULTS -  

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 3 of 4

Arsenic (mg/kg) Copper (mg/kg) Lead (mg/kg) Zinc (mg/kg)

EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8

Sample ID Laboratory ID Sample Date Soil Layer

Project Screening Level: 88 mg/kg

SS-PORTAC-13(1.3-1.8) WG74Q 03/07/2013 Gravel Base Course 5.8
SS-PORTAC-13(2-2.5) WG70S 03/07/2013 Gravel Base Course 3.9

SS-PORTAC-13(6.8-7.3) WG74R 03/07/2013 Fill Soil 24.3
SS-PORTAC-13(8.5-9) WG70T 03/07/2013 Fill Soil 11.0

SS-PORTAC-13(12.6-13.1) WG70V 03/07/2013 Native Soil 1.2
SS-PORTAC-13(16.4-16.9) WG70U 03/07/2013 Native Soil 4.1

SS-PORTAC-14(1.4-1.9) WG73I 03/07/2013 Gravel Base Course 3.5
SS-PORTAC-14(2.4-2.9) WG73H 03/07/2013 Gravel Base Course 4.5
SS-PORTAC-14(6.4-6.9) WG73E 03/07/2013 Fill Soil 172

SS-PORTAC-14(10-10.5) WG73D 03/07/2013 Fill Soil 86.4
SS-PORTAC-14(14-14.5) WG73B 03/07/2013 Native Soil 2.9
SS-PORTAC-14(15-15.5) WG73C 03/07/2013 Native Soil 24.6

SS-PORTAC-15(1.5-2.3) WG74B 03/07/2013 Gravel Base Course 9.0
SS-PORTAC-15(5-5.5) WG74C 03/07/2013 Gravel Base Course 41.9
SS-PORTAC-15(6.5-7) WG73F 03/07/2013 Fill Soil 359

SS-PORTAC-15(10-10.5) WG73G 03/07/2013 Fill Soil 1.4
SS-PORTAC-15(15.4-15.9) WG72R 03/07/2013 Native Soil 2.8
SS-PORTAC-15(15.9-16.4) WG73A 03/07/2013 Native Soil 6.2 J

SS-PORTAC-16(5.8-7.1) XV20A/YL44A 01/16/2014 Composite 731 846 528 1190
SS-PORTAC-16(6.3-6.6) XV20D 01/16/2014 Wood Waste and Slag 2280

SS-PORTAC-16(7.1-7.6) XV20B 01/16/2014 Fill Soil 362

SS-PORTAC-16(7.6-8.1) XV20C 01/16/2014 Fill Soil 108

SS-PORTAC-17(2.6-8.8) XV20H/YN01A 01/16/2014 Composite 437 575 383 860
SS-PORTAC-17(3.1-7.3) XV20E/YL44B 01/16/2014 Wood Waste and Slag 570 1670 897 1810
SS-PORTAC-17(8.8-9.3) XV20F 01/16/2014 Native Soil 9.4
SS-PORTAC-17(9.3-9.8) XV20G 01/16/2014 Native Soil 6.7

SS-PORTAC-18(2.9-7.3) XV20I/YL44C 01/16/2014 Composite 657 2720 881 1890
SS-PORTAC-18(3.4-6.8) XV20J 01/16/2014 Wood Waste and Slag 829

SS-PORTAC-18(7.3-7.8) XV20K 01/16/2014 Fill Soil 37.4
SS-PORTAC-18(7.8-8.3) XV20L 01/16/2014 Native Soil 79.6

SS-PORTAC-19(2.4-5.8) XV20M/YL44D 01/17/2014 Composite 389 1130 607 1310
SS-PORTAC-19(2.9-5.3) XV20O 01/17/2014 Wood Waste and Slag 813

SS-PORTAC-19(5.8-6.3) XV20P 01/17/2014 Fill Soil 128

SS-PORTAC-19(6.3-6.8) XV20N 01/17/2014 Native Soil 29.4
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TABLE 2

SOIL ANALYTICAL RESULTS -  

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 4 of 4

Arsenic (mg/kg) Copper (mg/kg) Lead (mg/kg) Zinc (mg/kg)

EPA 200.8 EPA 200.8 EPA 200.8 EPA 200.8

Sample ID Laboratory ID Sample Date Soil Layer

Project Screening Level: 88 mg/kg

SS-PORTAC-20(2.5-6.5) XV21B/YL44E 01/17/2014 Composite 531 2340 705 1600
SS-PORTAC-20(3-6) XV20R 01/17/2014 Slag 726

SS-PORTAC-20(6.5-7) XV21A 01/17/2014 Fill Soil 7.4
SS-PORTAC-20(7-7.5) XV20Q 01/17/2014 Fill Soil 1.4

SS-PORTAC-21(2.9-5.5) XV21C/YL44F 01/17/2014 Composite 332 554 425 1070
SS-PORTAC-21(3.4-4) XV21E 01/17/2014 Slag 1440

SS-PORTAC-21(5.5-6) XV21D 01/17/2014 Native Soil 4.1
SS-PORTAC-21(6-6.5) XV21F 01/17/2014 Native Soil 5.0

Bold = Exceedance of project specific screening level.
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TABLE 3

SOIL ANALYTICAL RESULTS - RAIL SPUR TEST PITS

PORTAC CAP SUPPLEMENTAL INVESTIGATION

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 1 of 1

Arsenic (mg/kg)

EPA 200.8

Sample ID Laboratory ID Sample Date Soil Layer

Project Screening Level: 88 mg/kg

TP-PORTAC-01(0.5-1) XV58A 01/21/2014 Fill Soil 2.1
TP-PORTAC-01(0-0.5) XV58B 01/21/2014 Fill Soil 2.7

TP-PORTAC-02(1.4-1.9) XV58C 01/21/2014 Fill Soil 6.5

TP-PORTAC-03(0.5-1) XV58D 01/21/2014 Fill Soil 8.2

TP-PORTAC-04(1.9-2.4) XV58E 01/21/2014 Fill Soil 1.7

TP-PORTAC-05(0.5-1) XV58F 01/21/2014 Fill Soil 2.4

TP-PORTAC-06(1.8-2.3) XV58G 01/21/2014 Fill Soil 8.0

TP-PORTAC-07(1.1-1.6) XV58H 01/21/2014 Fill Soil 2.1

TP-PORTAC-08(1.2-1.7) XV58I 01/21/2014 Fill Soil 4.0

Bold = Exceedance of project specific screening level of 88 mg/kg
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TABLE 4

OTHER SITE MATERIAL ANALYTICAL RESULTS

PORTAC CAP INVESTIGATION

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 1 of 1

Arsenic (mg/kg) Lead (mg/kg)

EPA 200.8 EPA 200.8

Sample ID Laboratory ID Sample Date Soil Layer

Project Screening Level: 100 mg/kg --

Composite sample of selected 
gravel material from B-13, B-14, and 

B-15 WH93A 3/18/2013 2.1 2.49

Bold = Exceedance of project specific screening level of 100 mg/kg
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TABLE 5

SOLID WASTE DISPOSAL CHARACTERIZATION

PORTAC CAP SUPPLEMENTAL INVESTIGATION

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON

Page 1 of 1

Arsenic (mg/kg) Lead (mg/kg) Arsenic (mg/L) Lead (mg/L)

Sample ID Laboratory ID Sample Date Soil Layer EPA 200.8 (Total) EPA 200.8 (Total) SW 6010C (TCLP) SW 6010C (TCLP)

5 mg/L1 5 mg/L1

SS-PORTAC-16(5.8-7.1) XV20A/YL44A 01/16/2014 Composite 731 528 2.9 0.6

SS-PORTAC-17(2.6-8.8) XV20H/YN01A 01/16/2014 Composite 437 383 1.6 0.1

SS-PORTAC-18(2.9-7.3) XV20I/YL44C 01/16/2014 Composite 657 881 2.2 0.5

SS-PORTAC-19(2.4-5.8) XV20M/YL44D 01/17/2014 Composite 389 607 0.6 0.2

SS-PORTAC-20(2.5-6.5) XV21B/YL44E 01/17/2014 Composite 531 705 1.2 0.4

SS-PORTAC-21(2.9-5.5) XV21C/YL44F 01/17/2014 Composite 332 425 0.4 0.2

1 - Characteristic Dangerous Waste Criterion
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TABLE 8

MATERIAL REMOVAL ESTIMATES

PORTAC CAP INVESTIGATION

NORTH RAIL LEAD IMPROVEMENTS

PORT OF TACOMA, WASHINGTON 

Material Unit (a)

Area    (SF) 

(b)

Volume 

Estimate 

(CY) (d)

Conversion 

Factor 

(TON/CY)(e)

Estimated 

Tons

Portac Cap Materials

RCC (rubble) 184,995 10,802 1.5 16,203

Clean Base Course Fill (excavated) 184,995 9,930 1.5 14,895

Waste Material (wood fiber, slag and soil with metals 
contamination from above and below the waste) 184,995 22,150 1.5 33,225

Rail Siding

Asarco Slag Ballast in Rail Siding Area 33,331 1,500 1.7 2,550

30 Percent Design Estimate Notes:

SF = Square Feet
CY = Cubic Yards
RCC = Roller Compacted Concrete

(a) Based on Landau Associates Investigation Work Plan (2013) and field exploration logs. Waste material volume estimate includes the 
slag and wood material, 0.5 ft of soil above, and 0.5 ft of soil below waste layer. Waste material unit also includes soil below waste with 
Arsenic concentration > 100 mg/kg.
(b) Portac cap within identified boundary (sawcut line) measured in CAD and rounded to the nearest 100 SF.
(c) RCC depth is average depth from field exploration logs rounded to hundredth of a foot.  Clean Base and Waste material depths 
obtained from volume' surface area' and rounded to nearest hundredth of a foot.  Asarco Slag depth taken at 1.0'.
(d) RCC and Asarco Slag volume calculated using Area and Thickness values.  Clean Base and Waste Material volume were obtained 
from CAD surfaces.  Volumes rounded to nearest 10 CY.
(e) Soil volume to tonnage conversion factors from WSDOT Design Manual M 22-01.06, December 2009.  Waste material composition 
may be variable, conversion factor estimated at 1.5, based on other wood debris- slag landfill in tideflats area with a 1.2 to 1.6 T/CY range. 
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APPENDIX A.6 
Wapato Creek Sediment and 

Surface Water Chemistry 
 

Attachment A.6 Contains Excerpted Information from the Following References: 

 

 
 
 
  

Year Author 
Abbreviation Author Document Title

1988b HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard Remediation Plan, Volume I and II 
Appendices

1988b RZA
Rittenhourse, 
Zeman & 
Associates (RZA)

Letter from Daniel Whitman, RZA to C. Pittman, Portac, 
Inc., dated September 8, 1988. Subject: Wapato Creek 
Sediment Sampling and Analytical Results.  

1990a HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard Water Quality Monitoring Program, 
Second Round of Surface Water Samples

1990c HC Hart Crowser, Inc. 
(HC)

Portac Log Yard Remediation, Water Quality Monitoring 
Program, 3rd & Final Round of Surface Water Sampling

2009a WES
Whitman 
Environmental 
Services (WES)

Letter to Washington Department of Ecology.  Subject: 
Additional Wapato Creek Sediment Sample Analyses.  
Portac, Inc. 4215 N. Frontage Road. Tacoma, WA.  

2009c HC Hart Crowser, Inc. 
(HC)

Wapato Creek Sediment Sampling and Analysis Results

2009c WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Ecology, dated November 17, 2009. RE: 
Additional Site Information, Portac, Inc. Tacoma, WA. 
Including documentation of storm drain sampling and 
cleaning; terrestrial ecological evaluation; Wapato Creek 
sediment analysis.
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The chemical testing done on the well soil samples indicated the soils do 

not appreciably leach metals or act as receptors for metals leached from 

the bark/slag mixture. Analytical data for the March 1987 sampling are 

presented in Table 6. 

Table 6 - Concentration of Metals 1n Underly1Dg Silt: and Sand 

Arsenic 

Zinc 

Copper 

Lead 

Coocentratiop in fiiJL <BP Toxicity Test:) 

0.01 

0.01 t:O 0.03 

0.01 

0.1 to 0.2 

These data suggest that in situ leaching into the underlying soils is 

limited at: the site. Additional supporting information cen be found in the 

August 18, 1986 report and the April 24, 1987 report in Appendices B and 

E, respectively. 

4.2.4 Groundwater 

The Ecology study did not investigate the potential impacts on groundwater 

from the use of slag at the log sort yards. 

During March 1987, Hart Crowser installed six monitoring wells to depths of 

approximately 20 feet and initiated a groundwater monitoring program. The 

hydrogeologic assessment of the data collected during this program is 

presented in Appendices E, F, and G. 'l'able 7 presents results from 

chemical tests conducted on samples obtained from the monitoring wells. 



J-1773-04 
Page 32 

Table 8 - Coalparison of Cri.terta Levels for lletal.s agaliUit Ketal 

Concentrations 1n Nearby Surface Vaters 

CRITER.!A Metal Concentration in maiL 

As 

.uw.. n 

Fresh Water Animal Toxicity 

Acute * 0.36 0.082 0.018 0.12 

Chronic ** 0.19 0.0032 0.012 0.11 

Marine Animal Toxicity 

Acute 0.069 0.14 0.002.9 0,095 

Chronic 0.036 0.0056 0.0029 0.086 

Human Health 

Drinking Water 0.05 0.05 

Carcinogen YES NO NO NO 

MEASYRED VAWE~ 

Wapato Creek Upstream 0.002 0.004 0.014 0.008 

Wapato Creek Downstream 0.07 0.011 0.034 0.065 
Blair Waterway (Mouth 0.015 0.012 0.025 
Vapato Creek) 

Groundwater at Portae 0.14 0.1 0.02 0.07 

* Acute - Short-Terlll 

** Chronic - Long-Term 
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Sheet 1 of 2

Table 1 - Surface Sediment and Subsurface Core Sample Descriptions

Figure 
Location

Sample Number Collection
Date

Visual Sediment Description Comments

WC-1 WC-SS-1 7/23/2009 Saturated, (loose), gray-black, silty fine SAND. Slight sulfur-like odor, heavy sheen at surface.

WC-2 WC-SS-2 7/23/2009 Saturated, (soft), brown-black, sandy SILT with wood waste (wood chips, 
sawdust, >50%), with moss growing on the surface.

No notable odor, no sheen.

WC-3 WC-SS-3 7/23/2009 Saturated, (loose), tan-brown at surface changing to black, slightly silty fine 
SAND, with moss growing on the surface.

No notable odor, no sheen.

WC-4 WC-SS-4 7/23/2009 Saturated, (loose), black-brown, slightly silty sandy GRAVEL                                   
(1- to 4-inches), orange-red stain, with a plastic bag at surface. 

No notable odor, very slight sheen.

WC-5 WC-SS-5 7/23/2009 Saturated, (loose), gray-black, slightly silty fine to medium SAND, with gravels 
(0.5- to 1-inch), and a stick at the surface. 

No notable odor, no sheen.

WC-6 WC-SS-6 7/23/2009 Saturated, (loose), gray-black, slightly silty fine SAND. Moderate sulfur-like odor, heavy sheen at surface.

WC-1 WC-SC-1 (S-1) 7/23/2009 Saturated, (loose), black, slightly gravelly silty fine SAND, with gravels (1- to 4-
inches).

No notable odor, no sheen.

WC-1 WC-SC-1 (S-2) 7/23/2009 Saturated, (loose), gray-black, slightly gravelly silty fine SAND, with gravels (1- to 
2-inches), with wood waste (wood chips, sawdust) from 1.8 to 2.0 feet below 
surface. 

Slight sulfur-like odor, no sheen.

WC-2 WC-SC-2 (S-1) 7/23/2009 Saturated, (soft), brown-black, sandy SILT with wood waste (wood chips, 
sawdust, >50%).

Moderate petroleum-like odor, no sheen.

WC-2 WC-SC-2 (S-2) 7/23/2009 Saturated, (loose), gray-black, silty fine to medium SAND. No notable odor, slight sheen.

WC-3 WC-SC-3 (S-1) 7/23/2009 Saturated, (loose), black, slightly silty fine SAND. No notable odor, no sheen.

WC-3 WC-SC-3 (S-2) 7/23/2009 Saturated, (loose), gray-black, slightly silty fine SAND. No notable odor, no sheen.

WC-4 WC-SC-4 (S-1) 7/23/2009 Saturated, (loose), black-brown, slightly silty sandy GRAVEL                                   
(1- to 6-inches), with glass debris at the surface. 

No notable odor, very slight sheen.

Surface Sediment Samples

Subsurface Core Samples

Hart Crowser
  1756500\ChemRslts



Sheet 2 of 2

Table 1 - Surface Sediment and Subsurface Core Sample Descriptions

Figure 
Location

Sample Number Collection
Date

Visual Sediment Description Comments

WC-4 WC-SC-4 (S-2) 7/23/2009 Saturated, (loose), black-brown, slightly silty sandy GRAVEL (1- to 4-inches), with 
glass debris at surface. Changes to gray, slightly silty sandy GRAVEL at 1.5 feet 
below surface.

No notable odor, no sheen.

WC-5 WC-SC-5 (S-1) 7/23/2009 Saturated, (loose), gray-black, slightly silty fine to medium SAND, with gravels 
and twigs at the surface.

No notable odor, no sheen.

WC-5 WC-SC-5 (S-2) 7/23/2009 Saturated, (loose), gray-black, slightly silty fine to medium SAND, with gravels 
(0.5- to 1-inch), and twigs and glass debris at the surface.

No notable odor, no sheen.

WC-6 WC-SC-6 (S-1) 7/23/2009 Saturated, (loose), gray-black, slightly silty fine SAND, with twigs at the surface. Moderate sulfur-like odor, heavy sheen at surface.

WC-6 WC-SC-6 (S-2) 7/23/2009 Saturated, (loose), gray-black, slightly silty clayey fine SAND, with wood waste 
(wood chips, sawdust) from 1.0 to 1.5 feet below surface. 

Moderate sulfur-like odor, no sheen.

Hart Crowser
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Table 2 - Analytical Results for Sediment Samples Sheet 1 of 2

Sample ID WA State SMS WC-SS-1 WC-SC-1 (S-1) WC-SS-2 WC-SC-2 (S-1) WC-SC-2 (S-2) WC-SS-3 WC-SC-3 (S-1)
Depth in Feet SQS CSL 0 to 0.33 0 to 1 0 to 0.33 0 to 1 1 to 2 0 to 0.33 0 to 1
Sample Date 7/23/2009 7/23/2009 7/23/2009 7/23/2009 7/23/2009 7/23/2009 7/23/2009

Total Solids in % 62.22 71.47 38.59 44.92 72.27 67.15 61.10

NWTPH-Gx in mg/kg
Gasoline-Range 28 U 24 U 8.5 U

NWTPH-Dx in mg/kg
Diesel-Range 36 29 120 110 31 6.9 7.4
Motor-Oil Range 71 57 240 220 61 14 15

Metals in mg/kg
Arsenic 57 93 39 14 40 40 81 11 8 U
Cadmium 5.1 6.7 0.3 U 0.3 U 0.6 0.5 0.3 U 0.3 U 0.3 U
Chromium 260 270 19.4 23.8 34 30 19.8 21.0 19.5
Copper 390 390 21.0 19.9 55.5 45.3 19.0 14.1 19.6
Lead 450 530 10 9 36 28 11 7 7
Mercury 0.41 0.59 0.03 U 0.03 0.12 0.12 0.04 0.03 U 0.04
Nickel 9 13 17 16 10 10 11
Zinc 410 960 67 J 55 301 215 40 54 49

PCP in ug/kg
Pentachlorophenol 360 690 21 Y 7.4 U 18 Y 14 U 7.6 U 8.4 U 9.5 U

Hart Crowser
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Table 2 - Analytical Results for Sediment Samples Sheet 2 of 2

Sample ID WC-SS-4 WC-SC-4 (S-1) WC-SS-5 WC-SC-5 (S-1) WC-SS-6 WC-SC-6 (S-1)
Depth in Feet 0 to 0.33 0 to 1 0 to 0.33 0 to 1 0 to 0.33 0 to 1
Sample Date 7/23/2009 7/23/2009 7/23/2009 7/23/2009 7/23/2009 7/23/2009

Total Solids in % 77.02 76.60 70.43 71.22 70.28 69.12

NWTPH-Gx in mg/kg
Gasoline-Range 10 U

NWTPH-Dx in mg/kg
Diesel-Range 28 29 6.1 6.1 6.3 6.6
Motor-Oil Range 55 58 12 12 13 13

Metals in mg/kg
Arsenic 9 11 7 U 6 U 7 U 7 U
Cadmium 0.2 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Chromium 18.7 21.6 16.0 14.4 15.7 17.0
Copper 18.4 21.4 14.9 10.9 16.3 20.6
Lead 6 5 8 3 3 U 3
Mercury 0.03 U 0.03 U 0.05 0.03 U 0.03 U 0.03 U
Nickel 16 14 11 11 8 11
Zinc 56 58 46 26 24 27

PCP in ug/kg
Pentachlorophenol 6.9 U 7.6 U 8.0 U 7.8 U 7.8 U 8.3 U

Notes:
U = Not detected at reporting limit indicated.
J = Estimated value.
Y = The analyte is not detected at or above the reported concentration.  The reporting limit is raised due to
     chromatographic interference. The Y flag is equivalent to the U flag with a raised reporting limit
Blank entry indicates no applicable screening criteria established or sample not analyzed for specific analyte

Boxed entry indicates detected concentration exceeds SMS criteria.

Hart Crowser
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Additional Wapato Creek Sediment Sample Analysis January 5, 2010
Portac, Inc.
Tacoma, Washington Page 2

Table 1
Wapato Creek Repeat Sample WC-SC-2 

PAH Analysis and Sediment Quality Criteria

Parameter Laboratory
Reported
Concentration 
(mg/kg)

Normalized
Concentration
(mg/kg)/(total organic
carbon: 0.159)

Sediment Quality
Criteria 
WAC 173-204-320
(mg/kg)

LPAH1 3 = 0.040 3 = 0.38 370

Naphthalene ND (<0.01) ND (<0.06) 99

Acenaphthylene ND (<0.01) ND (<0.06) 66

Acenaphthene ND (<0.01) ND (<0.06) 16

Fluorene ND (<0.01) ND (<0.06) 23

Phenanthrene 0.037 0.23 100

Anthracene ND (<0.01) ND (<0.06) 220

2-methylnaphthalene ND (<0.01) ND (<0.06) 38

HPAH2 3 = 1.3 3 = 8.11 960

Fluoranthene 0.089 0.56 160

Pyrene 0.25 1.57 1000

Benz(a)anthracene 0.065j 0.41j 110

Chrysene 0.17j 1.07j 110

Total Benzofluoranthenes 0.34j 2.14j 230

Benzo(a)pyrene 0.092j 0.58j 99

Indeno (1,2,3,-c,d) pyrene 0.10j 0.63j 34

Dibenzo(a,h)anthracene 0.034j 0.21j 12

Benzo(g,h,i)perylene 0.15j 0.94j 31
Table 1 Notes:
1 - LPAH - Low molecular weight polynuclear aromatic hydrocarbons; the sum of the laboratry reported concentrations of
naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene and anthracene.  Parameters not detected are assumed to be
at a concentration ½ of the laboratory reporting limit.

2 - HPAH - High molecular weigth polynuclear aromatic hydrocarbons; the sum of the laboratry reported concentrations of
fluoranthene, pyrene, benz(a)anthracene, chrysene, total benofluoranthenes, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene,
dibenzo(a,h)anthracene and benzo(g,h,i)perylene.  Parameters not detected are assumed to be at a concentration ½ of the
laboratory reporting limit.

j - Reported concentration is below the laboraty’s normal reporting limits and must be considered an estimate.  Normalized
concentrations based on these estimates are also considered estimates.  
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To compare to Sediment Management Standards, the reported PAH concentrations are
normalized, or expressed on a total organic carbon basis. To normalize to total organic carbon,
the dry weight concentration for each parameter is divided by the decimal fraction representing
the percent total organic carbon content of the sediment.  The testing conducted for this
analysis found the sample contained a total organic content of 17.9 percent.  Table 1
summarizes the laboratory findings, the normalized concentrations and applicable Marine
Sediment Quality Standards.  

Table 1
Wapato Creek Split Sample WC-SS-2 

PAH Analysis and Sediment Quality Criteria

Parameter Laboratory
Reported
Concentration 
(mg/kg)

Normalized
Concentration
(mg/kg)/(total organic
carbon: 0.179)

Sediment Quality
Criteria 
WAC 173-204-320
(mg/kg)

LPAH1 3 = 0.082 3 = 0.48 370

Naphthalene ND (<0.02) ND (<0.06) 99

Acenaphthylene ND (<0.02) ND (<0.06) 66

Acenaphthene ND (<0.02) ND (<0.06) 16

Fluorene ND (<0.02) ND (<0.06) 23

Phenanthrene 0.032 0.18 100

Anthracene ND (<0.02) ND (<0.06) 220

2-methylnaphthalene ND (<0.02) ND (<0.06) 38

HPAH2 3 = 0.84 3 = 4.69 960

Fluoranthene 0.11 0.61 160

Pyrene 0.17 0.95 1000

Benz(a)anthracene 0.052 0.29 110

Chrysene 0.11 0.61 110

Total Benzofluoranthenes 0.172 0.96 230

Benzo(a)pyrene 0.052 0.29 99

Indeno (1,2,3,-c,d) pyrene 0.064 0.36 34

Dibenzo(a,h)anthracene ND (<0.02) ND (<0.06) 12

Benzo(g,h,i)perylene 0.10 0.56 31
Table 1 Notes:
1 - LPAH - Low molecular weight polynuclear aromatic hydrocarbons; the sum of the laboratry reported concentrations of
naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene and anthracene.  Parameters not detected are assumed to be
at a concentration ½ of the laboratory reporting limit.

2 - HPAH - High molecular weigth polynuclear aromatic hydrocarbons; the sum of the laboratry reported concentrations of
fluoranthene, pyrene, benz(a)anthracene, chrysene, total benofluoranthenes, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene,
dibenzo(a,h)anthracene and benzo(g,h,i)perylene.  Parameters not detected are assumed to be at a concentration ½ of the
laboratory reporting limit.
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Table 1 – Total Organic Carbon Analyses 

Former Portac, Inc. Site 
Boring Depth Range 

(feet) 
Total Organic 

Carbon  (percent) 
OC-2 6-8 0.22 

8-10 0.30 
10-12 0.21 
12-16 0.18 

OC-3 6-8 0.57 
8-12 0.34 

12-16 0.19 
OC-4 6-8 0.35 

8-12 0.37 
OC-5 4-8 0.22 

8-12 0.12 
12-16 0.05 
16-20 0.09 

Mean Soil Organic Content: 6-8 0.34 
Mean Soil Organic Content: 8-12 0.27 
Mean Soil Organic Content: 12-16 0.14 
Overall Mean Soil Organic Content: 0.25 

 
The laboratory testing found organic carbon in the samples ranging from 0.09 to 0.57 
percent. The samples demonstrated generally decreasing organic content with depth.  
Samples from depths of six to eight feet had an arithmetic mean soil organic content of 
0.34 percent.  The samples from eight to 12 feet and 12 to 16 feet had mean organic 
contents of 0.27 percent and 0.14 percent, respectively.  The overall mean organic 
content was 0.25 percent.   

 
The workbook model is based on determining the potential for contaminants held in soil 
to be desorbed into groundwater.  Since the former contaminant sources at the Portac 
site were at shallow depths above the groundwater level, contaminant migration would 
be required to pass through the shallow soil where contaminant would have the 
tendency to bind to organic matter, before reaching the soil zones with lower carbon 
content.  Because of this, the shallow soil mean organic content of 0.34 percent was 
used in the Workbook to calculate an appropriate soil cleanup level that would be 
protective of groundwater.   

 
It should be noted that a prior test for total organic carbon was conducted on a sample of 
sediment in Wapato Creek, which was discussed in a prior report (WES, 2009).  The 
organic content in that sample was 19%.  Although not used for the Workbook 
calculation, that sample represents conditions at a potential discharge area where 
groundwater meets surface water and would acts as another zone of highly organic 
material that contaminants would need to pass through before coming into contact with 
surface water.           
 



 

APPENDIX A.7 
Stormwater Drainage and Chemistry 

 
Attachment A.7 Contains Excerpted Information from the Following References: 
 

 
 

Year Author 
Abbreviation Author Document Title

1988b HC Hart Crowser, Inc. 
(HC)

Portac Log Sort Yard Remediation Plan, Volume I and II 
Appendices

2009c WES
Whitman 
Environmental 
Services (WES)

Letter from WES to Ecology, dated November 17, 2009. RE: 
Additional Site Information, Portac, Inc. Tacoma, WA. 
Including documentation of storm drain sampling and 
cleaning; terrestrial ecological evaluation; Wapato Creek 
sediment analysis.

2009 EMS

Environmental 
Management 
Services, LLC. 
(EMS)

Field Report: Catchbasin Sampling.  Prepared for Portac.

2009b HC Hart Crowser, Inc. 
(HC)

Technical Memorandum: Portac Catch Basin Sampling and 
Analysis Portac Sawmill and Log Yard Site



~c.., 
~~~ I 
Qlll-' ...... ..... 
1-'W 
CIO t 

g 

hill• I CavtRtiDRal Mattr .. ality Para~ettrs ~ Retals tonctntrations in Part~t Lo9 Sort Yard Raftoff to Blair lattrwlfl £calagy Data tallrcltd 
llowttlltr 1983 lhnllltfl !lay 1984 CFro1 Tallie 8, Appendh AI 

SprciUc Total Susp. : Flow ltithled I:OIIctntr.tion, yt/L Total tletal 
Total Yard pH Canduttivity 9Diids in 

I Itt Till! Flo11 IIIGIII IS,U.I in 111hos/c1 ltll : Arstnit lillt Copper ltld IIi del AntiiUby C1d1i11 . 
I 

I lapata Crl!l!tf 11/0t/83 ltH~I030 0.36 5.7 910 HO 2900 5000 1400 HO 270 140 10 
.I Bhir lalemy 
I 12/29183 2930-2045 1.8 5.8 231 21 1100 790 310 9 30 --- 1.0 

3112/84 1535-1555 0.11 6.1 600 130 1100 2600 1600 no 130 Jilt 3.5 

4/10/84 ,440-1500 0.095 6.3 690 64 5800 1100 720 210 17 150 2,9 

5/tl/84 1535-1550 0.058 6.4 m 18 9500 2100 1000 3110 120 120 l.O 

Avl!rt~ge 0.48 '·' 670 84 5300• 2400 1000 100 130 200 3.9 



I 
J-1773-04 

j 
P

age 
25 

i J I • 'i 
,; 

1 i :§ Ji 
! .! :; =

 
j j i 

i. 
j 

i 
i 

... a i • - .. ~
 

.. -

j . ::: • l ! -... .. w
 

--;; 

ti -. ..... 

. .: 
.. ---1~.!

 J j 
. .. al 

i!
 - ... -... ..: -: -

• -., ... ... ... - ... .... ;;: I i 

., 
=

 
-

,;. 

.t~ .. 
I, 

-· 
-

~~· 
___ :;~ .. ~.l~ .. ~ 

! -.:! 
:::~~: 
·- ;.a 
·-!! .... . .. j
i
 

-­ .... ... -:· 



Existing Site ·orainage Plan 

L.OG STORAGE 

Paved Area 

- · ··- Surface Drainage 

.,. Subsurface Drainage 

• Catch Basin 

__ Ma ;-a ~venue __ 

Paved 

Area 

0 400 eoo 
-----
Scale in Feet 

-.. 



Site Drainage Plan 
Alternative 1 

!r: .. . 

~ I i . .. 
"' Ql 

< 
t I 

I 

~ 
• 30" 

- 0.5" 

Paved Area 

Catch Basin 

Culvert Diameter · 

Pavement Surface Slope 

0 400 

--
Soale In Feet 

----------------

--aoo 



Site Drainage Plan 
Alternative 2 

• Catch Basin 

.SO" Culvert Diameter 

_o.s" Pavement Surface Slope 

0 400 800 ----
Scale in Feet 

--IIIJRIOICMSIR 
J-1773-IU 5/88 
Flflunt s 



Log Yard Drainage/Filtration Scheme 

Concrete Stop Block 
with Gaps 

Not to Scale 

Sweeper Access 

0:5%:t - ..... 

Storm Orain . ;;;; 

CP Concrete Inlet 

. ' 

"' 

·. 

.. .. 
' 

~ , -Welded Grate 

•• .I 
.v .. . 

"' . 
• • 

vV• 

--
J•1773·04. 
Flflure B 

IS/88 

------ . -----------



















































March 4, 2009
8151

Pentachlorophenol                
(PCP)

 feet bgs mg/kg

NCB-4-030209 Catch Basin 4 5-7' 3/2/09 1.8

NCB-6-030209 Catch Basin 6 5-7' 3/2/09 0.64

NCB-7-030209 Catch Basin 7 5-7' 3/2/09 0.44

NCB-8-030209 Catch Basin 8 5-7' 3/2/09 2.0

NCB-9-030209 Catch Basin 9 5-7' 3/2/09 0.08

NCB-11-030209 Catch Basin 11 5-7' 3/2/09 0.24

0.01

--

8151 - Pentachlorophenol by Environmental Protection Agency (EPA) method

NA=Not Applicable

< = analyte not detected above the analytical method detection limit cited.

bgs=below ground surface

Laboratory Detection or Practical Quantitation Limit Soil

BOLD/RED = Elevated Analyte reading
Values are reported in milligrams per kilograms (mg/kg).

Model Toxic Control Act (MTCA) Method A Cleanup Levels For Soil

Sample Number Sample Location Sample Date
Sample Depth

Table 1 - Catch Basin Sample Analytical Results - Sediment
 PorTac

4215 SR 509 N Frontage Road
Tacoma, Washington 98421

Page 1 of 1



March 4, 2009

8151

Pentachlorophenol

 feet bgs ug/L

NCB-4-H2O-030209 Catch Basin 4 5-7' 3/2/09 4.2

NCB-6-H2O-030209 Catch Basin 6 5-7' 3/2/09 2.5

NCB-7-H2O-030209 Catch Basin 7 5-7' 3/2/09 14

NCB-8-H2O-030209 Catch Basin 8 5-7' 3/2/09 6.1

NCB-9-H2O-030209 Catch Basin 9 5-7' 3/2/09 2.5

NCB-11-H2O-030209 Catch Basin 11 5-7' 3/2/09 16

0.20

--

8151 - Pentachlorophenol by Environmental Protection Agency (EPA) method
Pentachlorophenol does not have a MTCA-Acleanup level

NA=Not Applicable

Sample Number Sample Location
Sample Depth

Sample Date

< = analyte not detected above the analytical method detection limit cited.

bgs=below ground surface

Laboratory Detection or Practical Quantitation Limit Water

Model Toxic Control Act (MTCA) Method A Cleanup Levels For Water

BOLD/RED = Elevated Analyte reading
Values are reported in micrograms per liter (ug/L).

Table 2 - Catch Basin Sample Analytical Results - Water
PorTac

4215 SR 509 N Frontage Road
Tacoma, Washington 98421

Page 1 of 1





8151 NWTPH-Gx
Pentachloro

phenol Diesel Mineral Oil Heavy Oil Gasoline Benzene Toluene Ethyl
benzene Xylene

 feet bgs mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SD1-120808 Storm Drain 1
North side of Site 4-6' 12/8/08 <0.50 6000 <40 12500 <10 <0.02 0.8 <0.05 <0.15

SD2-120808 Storm Drain 2
South of SD1 4-6' 12/8/08 <0.50 800 <40 900 <10 <0.02 <0.05 <0.05 <0.15

SD3-120808 Storm Drain 3
South of SD2 4-6' 12/8/08 <0.50 <20 <40 900 <10 <0.02 <0.05 <0.05 <0.15

SD4-120808 Storm Drain 4
South of SD3 4-6' 12/8/08 <0.50 370 <40 800 <10 <0.02 <0.05 <0.05 <0.15

SD5-120808 Storm Drain 5
Southwest of SD4 4-6' 12/8/08 <0.50 1700 <40 2300 <10 <0.02 <0.05 <0.05 <0.15

0.50 20 40 50 10 0.02 0.05 0.05 0.15

-- 2000 4000 2000 100/30* 0.03 7.00 6.00 9.00

*The cleanup level for gasoline is 30 mg/kg if benzene is present in the sample
8151 - Pentachlorophenol by Environmental Protection Agency (EPA) method

8021b - Volatile Aromatic Hydrocarbons by EPA method

NA=Not Applicable

Model Toxic Control Act (MTCA) Method A Cleanup Levels For Soil

Sample Number Sample Location Sample
Date

Sample
Depth

December 11, 2008

< = analyte not detected above the analytical method detection limit cited.

8021b

bgs=below ground surface

NWTPH-Dx/ Dx Ext - Diesel Range Hydrocarbons by Washington State Department of Ecology (Ecology) Method 
NWTPH-Gx - Gasoline Range Hydrocarbons by Ecology Method

Laboratory Detection or Practical Quantitation Limit Soil

NWTPH-Dx/ Dx Ext

BOLD/RED = Elevated Analyte reading
Values are reported in milligrams per kilograms (mg/kg).

Table 1 - Soil Sample Analytical Results
Storm Drain Sampling - Portac
4215 SR 509 N Frontage Road

Tacoma, Washington 98421

Page 1 of 1



December 15, 2008

8151

Pentachlorophenol

 feet bgs ug/L

SD5-120808 Storm Drain 5
Southwest of SD4 4-6' 12/8/2008 4.9

SD5-120808
Duplicate

Storm Drain 5
Southwest of SD4 4-6' 12/8/08 5.1

0.50

--

8151 - Pentachlorophenol by Environmental Protection Agency (EPA) method
Pentachlorophenol does not have a MTCA-Acleanup level

NA=Not Applicable

< = analyte not detected above the analytical method detection limit cited.

bgs=below ground surface

Laboratory Detection or Practical Quantitation Limit Water

Model Toxic Control Act (MTCA) Method A Cleanup Levels For Water

BOLD/RED = Elevated Analyte reading
Values are reported in micrograms per liter (ug/L).

Sample Number Sample Location
Sample Depth

Sample Date

Table 2 - Stormwater Sample Analytical Results
Storm Drain Sampling - Portac
4215 SR 509 N Frontage Road

Tacoma, Washington 98421

Page 1 of 1



March 4, 2009
8151

Pentachlorophenol
(PCP)

 feet bgs mg/kg

NCB-4-030209 Catch Basin 4 5-7' 3/2/09 1.8

NCB-6-030209 Catch Basin 6 5-7' 3/2/09 0.64

NCB-7-030209 Catch Basin 7 5-7' 3/2/09 0.44

NCB-8-030209 Catch Basin 8 5-7' 3/2/09 2.0

NCB-9-030209 Catch Basin 9 5-7' 3/2/09 0.08

NCB-11-030209 Catch Basin 11 5-7' 3/2/09 0.24

0.01

--

8151 - Pentachlorophenol by Environmental Protection Agency (EPA) method

NA=Not Applicable

< = analyte not detected above the analytical method detection limit cited.

bgs=below ground surface

Laboratory Detection or Practical Quantitation Limit Soil

BOLD/RED = Elevated Analyte reading
Values are reported in milligrams per kilograms (mg/kg).

Model Toxic Control Act (MTCA) Method A Cleanup Levels For Soil

Sample Number Sample Location Sample Date
Sample Depth

Table 1 - Catch Basin Sample Analytical Results - Sediment
 PorTac

4215 SR 509 N Frontage Road
Tacoma, Washington 98421

Page 1 of 1



March 4, 2009

8151

Pentachlorophenol

 feet bgs ug/L

NCB-4-H2O-030209 Catch Basin 4 5-7' 3/2/09 4.2

NCB-6-H2O-030209 Catch Basin 6 5-7' 3/2/09 2.5

NCB-7-H2O-030209 Catch Basin 7 5-7' 3/2/09 14

NCB-8-H2O-030209 Catch Basin 8 5-7' 3/2/09 6.1

NCB-9-H2O-030209 Catch Basin 9 5-7' 3/2/09 2.5

NCB-11-H2O-030209 Catch Basin 11 5-7' 3/2/09 16

0.20

--

8151 - Pentachlorophenol by Environmental Protection Agency (EPA) method
Pentachlorophenol does not have a MTCA-Acleanup level

NA=Not Applicable

Sample Number Sample Location
Sample Depth

Sample Date

< = analyte not detected above the analytical method detection limit cited.

bgs=below ground surface

Laboratory Detection or Practical Quantitation Limit Water

Model Toxic Control Act (MTCA) Method A Cleanup Levels For Water

BOLD/RED = Elevated Analyte reading
Values are reported in micrograms per liter (ug/L).

Table 2 - Catch Basin Sample Analytical Results - Water
PorTac

4215 SR 509 N Frontage Road
Tacoma, Washington 98421

Page 1 of 1





Table 1: Analytical Results for Portac Catch Basin Samples Collected February 24, 2009

MTCA MTCA Metals
Method A Method B Background
Industrial Marine Surface 90th

Sampling Date Soil Criteriaa Water Criteriab Acute Chronic SQS CSL Percentiled

Metals in mg/kg
Arsenic 2.92 40.3 21 57 93 20 e 23 16 20
Cadmium 2.76 5.8 1.28 5.1 6.7 0.99 3.3 J 3.8 2.5
Chromium 188 422 19.1 260 270 41.88 27.2 J 15.8 62
Copper 2,700 2.13 1.38 390 390 36.01 39.0 39.3 86.3
Lead 450 530 17.09 28 25 73
Mercury 1.88 0.026 0.41 0.59 0.07 0.58 J 0.11 0.4
Nickel 1,430 96.5 10.7 38.19 22 J 13 32
Zinc 21,100 112 101 410 960 85.82 442 521 603

Diesel-Range 2,000 1,700 660 3,400
Motor Oil-Range 2,000 11,000 2,900 19,000

Gasoline-Range Hydrocarbons in mg/kg
Gasoline-Range 30 6.8 U 7.0 35

Semivolatiles in µg/kg
Naphthalene 137 290 U 200 U 200
2-Methylnaphthalene 290 U 200 U 110
1-Methylnaphthalene 290 U 200 U 100 U
Acenaphthylene 290 U 200 U 100 U
Acenaphthene 65.3 290 U 200 U 100 U
Fluorene 553 290 U 200 U 110
Phenanthrene 400 640 520
Anthracene 12,100 290 U 200 U 100 U
Fluoranthene 88.6 340 800 550
Pyrene 35,500 400 820 670
Benzo(a)anthracene 0.216 290 U 200 100 U
Chrysene 0.216 320 330 310
Benzo(b)fluoranthene 0.216 290 U 200 U 100 U
Benzo(k)fluoranthene 0.216 290 U 200 U 100 U
Benzo(a)pyrene 0.216 290 U 200 U 110
Indeno(1,2,3-cd)pyrene 0.216 290 U 200 U 100 U
Dibenz(a,h)anthracene 0.216 290 U 200 U 100 U
Benzo(g,h,i)perylene 290 U 200 U 100 U
Dibenzofuran 290 U 200 U 100 U
Pentachlorophenol 0.061 0.161 0.098 5,700 J 230 J 86 J

Semivolatiles in ug/kg OCf

Naphthalene 99,000 170,000 58 U 40 U 40
2-Methylnaphthalene 38,000 64,000 58 U 40 U 22
1-Methylnaphthalene 58 U 40 U 20 U
Acenaphthylene 66,000 66,000 58 U 40 U 20 U
Acenaphthene 16,000 57,000 58 U 40 U 20 U
Fluorene 23,000 79,000 58 U 40 U 22
Phenanthrene 10,000 480,000 80 128 104
Anthracene 220,000 1,200,000 58 U 40 U 20 U
Fluoranthene 160,000 1,200,000 68 160 110
Pyrene 1,000,000 1,400,000 80 164 134
Benzo(a)anthracene 110,000 270,000 58 U 40 20 U
Chrysene 110,000 460,000 64 66 62
Benzo(b)fluoranthene 58 U 40 U 20 U
Benzo(k)fluoranthene 58 U 40 U 20 U
Benzo(a)pyrene 99,000 210,000 58 U 40 U 22
Indeno(1,2,3-cd)pyrene 34,000 88,000 58 U 40 U 20 U
Dibenz(a,h)anthracene 12,000 33,000 58 U 40 U 20 U
Benzo(g,h,i)perylene 31,000 78,000 58 U 40 U 20 U
Dibenzofuran 15,000 58,000 58 U 40 U 20 U
Pentachlorophenol 360 690 1140 J 46 J 17.2 J

Notes:
U: Not detected at reporting limit indicated.
J: Estimated value.
Blank entry indicates no applicable screening criteria established or sample not analyzed for specific analyte.

23 Boxed entry indicates detected concentration exceeds MTCA and/or Ambient Water Quality screening criteria.
442 Bolded boxed entry indicates detected concentration exceeds MTCA and/or Ambient Water Quality screening criteria, and SMS criteria. 
2900 Double boxed entry indicates detected petroleum hydrocarbon concentration exceeds MTCA Method A Industrial criteria for groundwater protection. 

Method A cleanup level but is not considered to be an exceedance of MTCA criteria per Footnote b below.
Shaded entry indicates metals concentration above Washington State Background Concentration (90th percentile value - Natural Background Soil Metals 
Concentrations in Washington State, Ecology 1994).

a MTCA Method A Industrial cleanup levels for TPH are provided for comparative purposes only.  MTCA Method A TPH cleanup levels are based on groundwater protection, which may not be applicable at this site. 

d Ecology 1994.  Natural Background Soil Metals Concentrations in Washington State, Ecology Publication 94-115, October, 1994.
e MTCA Method A arsenic cleanup level is listed.  The MTCA Method A cleanup level for arsenic is based on state background concentrations. MTCA Method B does not apply for arsenic at this site. 

2/24/2009

Soil Cleanup Screening Levels in mg/kg

Water Quality 
Criteria - Marinec SMS

b Listed soil cleanup screening levels are based on calculated maximum concentrations of chemical constituents in soil, such that constituents in surface water in contact with the soil are at or below the MTCA Method B surface 
water screening criteria. MTCA Method B cleanup levels for surface water are presented except as noted for TPH and arsenic. 
c Listed soil cleanup screening levels are based on calculated maximum concentrations of chemical constituents in soil, such that constituents in surface water in contact with the soil are at or below Washington State Water 
Quality Standards (Chapter 173-201A WAC) for protection of marine organisms.

f  Analytical results are OC-normalized for comparison to SQS and CSL sediment critiera in accordance with Washington State Sediment Management Standards (SMS - Chapter 173-204 WAC). OC-normalization is based on 
assumed nominal Total Organic Carbon concentration of 0.5 percent. 

Ambient

2/24/2009
PT-CB-2 PT-CB-3

Diesel- and Motor Oil-Range Hydrocarbons in 
mg/kg

PT-CB-1
2/24/2009

Hart Crowser
 1753100/Portac Catch Basin Memo_060809
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Year Author 
Abbreviation Author Document Title

2017 Winward

Winward 
Environmental 
LLC (Winward) 
and Landau 
Associates

Environmental Cap Inspection Report Former Portac Facility
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Port of Tacoma – Summary of past cap inspections and cap maintenance @ Portac site 

• January 29, 1990: Cap inspection (by tenant? Portac? Source not specified) No report on 
file – informal notes only, including note of cap repair/crack sealing. 

• February 13, 1990: Informal note re. status of January cap repairs. No report on file. 

• March 9 & 15, 1990: Informal notes re. new crack patching conducted. No report on file. 

• April 30, 1990:  Informal notes re. cap inspection, sweeping, and crack repairs. No 
report on file. 

• May 7, 1990:  Informal notes re. cap inspection. No report on file. 

• August 2& 8, 1990: Informal notes re. crack repairs. No report on file. 

• January 28, 1992: Informal note re. cap observation. No report on file. 

• June 1992:  Informal note re. cap observation and repair. No report on file. 

• December 1992: Informal note re. cap observation. No report on file. 

• June 1993:  Informal note re. cap observation and repair. No report on file. 

• December 1993: Informal note re. cap observation and repair. No report on file. 

• June 1994:  Informal note re. cap observation. No report on file. 

• December 1994: Informal note re. cap observation. No report on file. 

• June 1995:  Informal note re. cap observation and repair. No report on file. 

• December 1995: Informal note re. cap observation. No report on file. 

• June 1996:  Informal note re. cap observation. No report on file. 

• NO REPORTS OR CAP OBSERVATIONS ON FILE FOR Q3 1996 TO Q2 2008. 

• February 20, 2009: Cap condition assessment conducted by Port of Tacoma consultant. 
Summary memo on file. 

• June 16, 2009:  Cap surface evaluation for potential repairs conducted by Portac 
contractor. Summary memo on file. 

• August 26, 2009: Portac contractor conducted crack sealing and cap surface repairs. 
Letter to Ecology and Post-Construction Report on file. 

• Q1 2010:  Port of Tacoma cap inspection (form on file). 

• Q2 2010:  Port of Tacoma cap inspection (form on file). 

• Q3 2010:  Port of Tacoma cap inspection (form on file). 

• Q4 2010:  Port consultant conducted cap inspection. Report on file. 

• Q1 2011:  Port of Tacoma cap inspection (form on file). 

• Summer 2011:  Port contractor conducted crack sealing and cap surface repairs 
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• September 12, 2011: MOU issued from Ecology updating cap inspection frequency to 30 
months (formerly 3 months), starting with an event on February 2012. 

• Q1 2012:  Port consultant conducted cap inspection. Report on file. 

• Summer 2012: Port contractor conducted crack sealing and cap surface repairs. 

• Q3 2014:  Port consultant conducted cap inspection. Report on file. 

• Q1 2017:   Port consultant conducted cap inspection. Report on file.  
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Erin Carroll Hughes

From: Weeks, Sarah <sweeks@portoftacoma.com>
Sent: Monday, May 1, 2017 9:09 AM
To: Erin Carroll Hughes
Cc: Healy, Rob
Subject: FW: POT Portac cap inspection - FSID 1215

Hi, Erin –  
 
FYI. I was revisiting the Portac cap inspection report and found a mistake. See correspondence below.  
 
Sarah 
 

From: Smith, Andrew (ECY) [mailto:ansm461@ECY.WA.GOV]  
Sent: Wednesday, April 26, 2017 3:32 PM 
To: Weeks, Sarah <sweeks@portoftacoma.com> 
Subject: RE: POT Portac cap inspection ‐ FSID 1215 
 
Thanks 
 
Andrew Smith, P.E., LHG 
UST/Technical Services Unit Supervisor 
Ecology's Toxics Cleanup Program 
Southwest Regional Office 
Phone 360‐407‐6316 
Fax 360‐407‐6305 
ansm461@ecy.wa.gov 
 

From: Weeks, Sarah [mailto:sweeks@portoftacoma.com]  
Sent: Wednesday, April 26, 2017 2:24 PM 
To: Smith, Andrew (ECY) <ansm461@ECY.WA.GOV> 
Subject: RE: POT Portac cap inspection ‐ FSID 1215 
 
Hi Andy –  
 
I came across a mistake in the Portac cap inspection report. The following section should be corrected as noted: 
 



2

 
 
How would you like me to address this revision? Will this email suffice as notification or would you prefer that the report 
be revised? 
 
Thank you,  
Sarah 
 
Sarah Weeks | Environmental Project Manager | Port of Tacoma | 253.383.9450 | www.portoftacoma.com 
 
 

From: Weeks, Sarah  
Sent: Friday, April 14, 2017 3:15 PM 
To: 'Smith, Andrew (ECY)' <ansm461@ECY.WA.GOV> 
Subject: POT Portac cap inspection ‐ FSID 1215 
 
Hi, Andy –  
 
The February 2017 environmental cap inspection at the Former Portac Facility (FS ID: 1215) has been completed. I’ve 
attached the inspection report as a PDF.  
 
Please confirm the receipt of this email and let me know if you have any questions or concerns.  
 
Have a great weekend,  
Sarah 
 
 
Sarah Weeks | Environmental Project Manager | Port of Tacoma | 253.383.9450 | www.portoftacoma.com 
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1 Introduction 

This report summarizes the field activities and results for the cap inspection conducted on 
behalf of the Port of Tacoma (Port) for the former Portac facility. The former Portac facility 
is located at 4215 State Route 509 – North Frontage Road, Tacoma, Washington (Figure 1). 
The former Portac facility is owned by the Port and is leased to Auto Warehousing 
Company for automobile storage. 

Approximately 30 ac of the facility are covered by an environmental cap; the facility has 
several stormwater drainage features, further described herein. Cap inspection activities 
were conducted in accordance with the requirements identified in the Order on Consent 
(DE 88-S326) and memorandum of understanding (MOU) between the Washington State 
Department of Ecology (Ecology) and the Port, which was issued on September 12, 2011 
(Ecology and Port of Tacoma 2011). 
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1.1 PURPOSE AND SCOPE 
The purpose of this report is to present the findings of the 2017 environmental cap and 
stormwater drainage system inspection at the former Portac facility. The inspection was 
performed by Windward Environmental LLC (Windward) on February 8, 2017, in 
accordance with the scope of work provided by the Port (Port of Tacoma 2016), which 
included the following tasks:    

 Inspection of the asphalt/concrete pavement for presence of cracks or other failures 
in the pavement that allow surface water runoff to infiltrate the bark/slag surficial 
fill (e.g., cracks greater than 1/8 in. wide, sub-base material exposed, pavement 
edge deterioration, and general appearance) 

 Evaluation of the structural and functional condition of the cap and drainage 
systems (including catch basins, manholes, and oil/water separators) 

 Evaluation of debris/sediment accumulation in the stormwater structures 

The purpose of the environmental cap is to prevent water infiltration, exposure of humans 
and the environment to underlying materials, and erosion. The stormwater drainage 
system is designed to convey stormwater off the cap surface to prevent infiltration and 
erosion.  

1.2 FACILITY BACKGROUND 
The former Portac facility began operations as a log yard and sawmill in 1974 (Ecology 
2017, 1988). The facility was leased from the Port by Portac, Inc. beginning in 1978 
(Ecology 1988). Portions of the facility were operated as a log sort yard as recently as 2011. 
Waste from the former ASARCO smelter was used as ballast material at this property 
(Ecology 2017).  

In the 1980s, the facility was identified as a source of heavy metals contamination to site 
soil and to surface water in Wapato Creek and Blair Waterway (Ecology 1988). Ecology 
subsequently issued an Administrative Order on Consent to Portac, Inc. and the Port, 
requiring both parties to “abate contaminant loading to waters of the state.”   

In 2011, Ecology and the Port entered into a MOU related to the property’s cap inspection 
and groundwater monitoring requirements (Ecology and Port of Tacoma 2011). The MOU 
requires cap inspections every 30 months. The last inspection was performed in August 
2014 (Hart Crowser 2014). In 2016, Portac, Inc., the Port, and Ecology entered into an 
Agreed Order requiring the first two parties to perform a remedial 
investigation/feasibility study (RI/FS) (Ecology 2016).  This work is ongoing. 
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2 Field Observations 
Windward performed the inspection at the former Portac facility on February 8, 2017.  

2.1 ENVIRONMENTAL CAP 
At the time of Windward’s inspection, the general appearance of the environmental 
cap at the former Portac facility was good. Numerous cap repairs, including those 
made with slurry overlay, caulking, and sealant, were observed. However, 
re-emerging cracks were observed in many of these repaired areas. In general, cracks 
that seemed to have been repaired in the past with slurry overlay or caulking 
appeared to exhibit new cracks during the inspection. Some cracks were also observed 
in areas that had not been previously repaired. Many cracks were narrower than 
1/8 in. and therefore did not require immediate repair. Some of the observed cracks, 
however, were wider than 1/8 in.; these cracks were documented (Figure 2, Appendix 
A) and should be repaired. Because of the number of narrow, potentially “emerging” 
cracks that were observed, the next inspection should include another site-wide 
evaluation of pavement condition.  
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Moss was observed growing on portions of the caulking used to repair pavement 
cracks. In some areas, the moss on top of the caulking created the appearance of an 
open crack where there was none. 

The edge of the cap was inspected and found to be in good condition. Curbs, which 
had been installed at some locations around the edge of the cap, were observed to 
have been pushed off the edge of the pavement in some places; however, it appeared 
that the curb had not been installed for the purpose of stormwater runoff containment. 
The condition of the curbs was not observed to be impacting the integrity of the cap or 
stormwater drainage system.  

The cap was inspected for the presence of exposed sub-base material and none was 
observed.  

Table 1 provides a summary of the cap condition observed during the inspection. 

Table 1. Environmental cap condition 
Required Inspection 

Elements Observed Condition Recommended Actions 
Presence of cracks wider than 
1/8 in. 

Cracks wider than 1/8 in. were 
observed throughout the cap. 

See Figure 2 and Appendix A for the locations 
of cracks and recommended repairs. 

Sub-base material exposed No sub-base material was 
exposed. none 

Pavement edge deterioration No pavement edge 
deterioration was observed. none 

Degradation, subsidence, 
general appearance 

No degradation or subsidence 
was observed. none 

Example photos of cracks observed at the former Portac facility are presented in 
Figures 3 and 4. Photos were taken of each crack observed during the inspection. 
These photos are included in Appendix A, which lists the cracks observed on the 
environmental cap and provides additional details regarding cap condition.  
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Figure 3. Representative crack A 

 
Note: width of screwdriver blade is 1/8 in. 

Figure 4. Representative crack B  
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2.1 STORMWATER DRAINAGE SYSTEMS 
The stormwater drainage system consists of three catch basins, eight “catch basin 
manholes,” one oil/water separator, two spill containment vessels, and two outfalls. 
Each drainage structure was inspected for structural and functional condition and 
debris and sediment accumulation. Observations made at each structure are 
summarized in Table 2.  



 

 
 

Environmental Cap Inspection Report 
March 30, 2017 

 10 
 

Table 2. Stormwater structure observations 

Location 
IDa 

Type of 
Structure 

Observed 
Condition 

Sediment 
Accumulation 

(inches) 
Additional 

Observations Recommended Actions Photos 

CB9 catch basin 

structurally 
sound, 

functioning 
normally 

nm (could not 
observe bottom of 

chamber) 
none 

continue to maintain catch 
basin under stormwater 

permit 

 

CB10 catch basin functioning 
normally 

nm (did not open 
due to surface 

debris; see photo) 

water level 
approximately 6 in. 

from top of structure; 
grate broken; boom 

broken 

replace broken grate; 
remove debris from around 
grate; continue to maintain 

catch basin under 
stormwater permit  

 

CB11 catch basin functioning 
normally approx. 6 

catch basin insert 
present; sediment 

accumulation around 
grate 

remove sediment from 
around grate; continue to 

maintain catch basin under 
stormwater permit 
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Location 
IDa 

Type of 
Structure 

Observed 
Condition 

Sediment 
Accumulation 

(inches) 
Additional 

Observations Recommended Actions Photos 

CBMH1 catch basin 
manhole 

functioning 
normally 

nm; some debris 
noted (see 
additional 

observations) 

sediment and debris 
accumulation in basin; 

standing water of 
approximately 1 in. 

depth on south side of 
basin 

remove accumulated 
sediment and debris; 
continue to maintain 

structure under stormwater 
permit 

 

CBMH2 catch basin 
manhole 

functioning 
normally 

nm; some debris 
noted (see 
additional 

observations) 

broken boom; 
sediment and debris 

accumulation in basin 

remove accumulated 
sediment and debris; 
continue to maintain 

structure under stormwater 
permit 

 

CBMH3 catch basin 
manhole 

functioning 
normally 

nm; some debris 
noted (see 
additional 

observations) 

broken boom; organic 
debris and sediment 

accumulation in basin; 
standing water of 

approximately ½ in. 
depth on south side of 

basin 

remove accumulated 
sediment and debris; 
continue to maintain 

structure under stormwater 
permit 

 

CBMH4 catch basin 
manhole 

functioning 
normally 

nm; some debris 
noted (see 
additional 

observations) 

organic debris 
accumulated on grate; 
sediment accumulated 

in sump 

remove accumulated 
sediment and debris; 
continue to maintain 

structure under stormwater 
permit 
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Location 
IDa 

Type of 
Structure 

Observed 
Condition 

Sediment 
Accumulation 

(inches) 
Additional 

Observations Recommended Actions Photos 

CBMH5 catch basin 
manhole 

functioning 
normally 

nm; some debris 
noted (see 
additional 

observations) 

broken boom; 
sediment and debris 

accumulated on grate; 
plant growth around 
perimeter of basin 

remove boom; remove 
accumulated sediment and 
debris; remove vegetation 
around basin perimeter; 

continue to maintain 
structure under stormwater 

permit 

 

CBMH6 catch basin 
manhole 

functioning 
normally 

nm; some debris 
noted (see 
additional 

observations) 

broken boom; 
vegetation in and 

around basin; debris 
in basin 

remove boom; remove 
vegetation; remove debris 

continue to maintain 
structure under stormwater 

permit 

 

CBMH7 catch basin 
manhole 

functioning 
normally 

none in surface 
basin 

vegetation growing 
around perimeter of 

basin; foam on grate; 
standing water 

approximately 2 in. 
deep in a large area 
on west side of basin 

remove vegetation; remove 
foam; continue to maintain 
structure under stormwater 

permit 

 

CBMH8 catch basin 
manhole 

functioning 
normally 

none in surface 
basin (other than 

vegetation) 

numerous blackberry 
bushes in and around 

basin 

remove vegetation; continue 
to maintain structure under 

stormwater permit 
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Location 
IDa 

Type of 
Structure 

Observed 
Condition 

Sediment 
Accumulation 

(inches) 
Additional 

Observations Recommended Actions Photos 

OF1 outfall 

functioning 
normally; 
unable to 
observed 

structure due to 
tide 

na unable to access 
outfall due to tide 

observe structure during next 
inspection 

 

OF2 outfall 

functioning 
normally; 
unable to 
observe 

structure due to 
tide 

na unable to access 
outfall due to tide 

observe during next 
inspection  

 

OWS oil/water 
separator 

structurally 
sound, 

functioning 
normally 

less than 1 

less than 1 in. 
sediment 

accumulation in center 
of vault/under lid; no 

sediment 
accumulation away 
from center of vault; 

minor floatables in first 
chamber 

remove debris from around 
lid; remove floatables from 
first chamber; continue to 
maintain structure under 

stormwater permit 
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Location 
IDa 

Type of 
Structure 

Observed 
Condition 

Sediment 
Accumulation 

(inches) 
Additional 

Observations Recommended Actions Photos 

SV1 
spill 

containment 
vessel 

appears to be 
functioning 
normally 

nm (confined space 
entry required to 

probe vault bottom) 

1 in. separation 
between access 

manhole and 
pavement on south 
side; floatables in 

west chamber; foam 
and minor floatables 

in east chamber 

repair separated pavement; 
remove floating material from 

east and west chambers 
during next maintenance 

cycle; continue to maintain 
structure under stormwater 

permit 
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Location 
IDa 

Type of 
Structure 

Observed 
Condition 

Sediment 
Accumulation 

(inches) 
Additional 

Observations Recommended Actions Photos 

SV2 
spill 

containment 
vessel 

 appears to be 
functioning 
normally 

nm (confined space 
entry required to 

probe vault bottom) 

floatables in east 
chamber; mud 

accumulating on 
pavement in vicinity 

remove floating material 
during next maintenance 
cycle from east chamber; 

remove accumulated mud; 
continue to maintain 

structure under stormwater 
permit 

 
a  See Figure 2.   
ID – identification   na – not applicable  nm – not measured 
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3 Status and Recommendations 

3.1 MAINTENANCE AND REPAIR PERFORMED SINCE PREVIOUS INSPECTION 

3.1.1 Environmental cap 
Several recommendations for cap maintenance were made in the previous inspection 
report (Hart Crowser 2014), including the repair of 4,727 ft of cracks. The specific 
locations of individual cracks were not specified in the report. Cap repairs have not 
been made since the previous inspection. The most recent cap repairs were made in 
the summers of 2012 and 2013. The Port made repairs to the cap based on the 
recommendation of the 2012 Cap Inspection Report (Conestoga-Rovers 2012). Repairs 
included a section of asphalt overlay and crack sealing as necessary. Crack sealing 
involved removing debris from cracks, filling with crack sealant, and covering with 
asphalt slurry seal.  

3.1.2 Stormwater drainage system 
Recommendations in the previous inspection report included replacing the grate on 
the oil/water separator catch basin (presumably CB10); replacing the filter sock in 
catch basin CB11; and clearing vegetation from around catch basins CB9, CB10, and 
CB11 (Hart Crowser 2014). Based on observations made during the 2017 inspection, 
the grate on catch basin CB10 still needs to be replaced. Vegetation had been cleared 
from catch basins CB9 and CB10 since the previous inspection. The filter sock (insert) 
in catch basin CB11 appeared to be in good condition, so it is assumed that it had been 
replaced since the previous inspection.  

3.2 RECOMMENDATIONS 

3.2.1 Environmental cap 
All cracks wider than 1/8 in. and a gouge in the pavement surface have been 
identified as specified in Appendix A and shown on Figure 2. Since the Site is under 
an Agreed Order with Ecology to complete a remedial investigation and feasibility 
study, alternative metrics and methods for cap repair will be evaluated as part of the 
upcoming Site feasibility study. 

3.2.2 Stormwater drainage system 
All stormwater structures should continue to be maintained under the Port’s 
municipal stormwater permit. The broken grate on catch basin CB10 should be 
replaced (Figure 2; Table 2). It is also recommended that the broken booms observed at 
catch basins CB10, CBMH2, CBMH3, CBMH5, and CBMH6 be removed, and that 
accumulated sediment and debris be removed from inside and around these 
structures (Figure 2; Table 2).  
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3.3 LIMITATIONS 
Observations contained in this report are limited to environmental cap areas that were 
visible to the field team. In some instances, portions of the cap surface may have been 
covered and not readily available for inspection. Inspection of stormwater structures 
was limited to observations made from the surface and by means of direct 
observation, probes (extendible poles to check for sediment), and photography. No 
confined space entry was performed. Observation of some stormwater structures was 
also be limited by storm flow and/or the presence of damaged or sediment-laden 
catch basin inserts that could not be safely removed. No guarantee is made that all cap 
or stormwater deficiencies that could impact cap/drainage system performance were 
identified. 
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ENVIRONMENTAL CAP FIELD OBSERVATIONS 
Contents: 

u Table A1. Environmental cap observations 

Table A1 lists cracks on the environmental cap wider than 1/8 in. and other conditions 
requiring attention and observed during the cap inspection.   

Table A1. Environmental cap observations 
Location 

IDa Observations 
Recommended 

Actions Photos 

P1 

crack approximately 
¾ in. wide in previously 
unrepaired pavement 
extending south from the 
recorded coordinates;b 
vegetation in crack 

repair crack  

 

P2 gouge in pavement; 
approximately 36 x 8 in. 

repair by 
patching or 
providing a 
pavement 
overlay 

 

P3 

crack wider than 1/8 in. 
in previously unrepaired 
pavement extending 
approximately 15 ft west 
from the recorded 
coordinatesb 

repair crack 
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Location 
IDa Observations 

Recommended 
Actions Photos 

P4 

crack wider than 1/8 in. 
in previously unrepaired 
pavement extending 
approximately 15 ft south 
from the recorded 
coordinates;b some 
vegetation in crack 

repair crack 

 

P5 
crack in pavement 
caulking wider than 
1/8 in. with vegetation 

repair crack 

 

P6 

crack in pavement 
caulking wider than 
1/8 in. extending south 
approximately 40 ft from 
the recorded 
coordinatesb 

remove caulk 
and repair crack 

 

P7  crack in slurry overlay 
wider than 1/8 in. repair crack 
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Location 
IDa Observations 

Recommended 
Actions Photos 

P8 
crack in slurry overlay 
wider than 1/8 in. with 
vegetation 

repair crack 

 

P9 crack in slurry overlay 
wider than 1/8 in. repair crack 

 

P10 

crack in slurry overlay 
wider than 1/8 in.; 
sections of pavement 
between cracks appear 
loose and may become 
unattached from 
surrounding pavement 

repair crack 

 

P11 

crack in slurry overlay 
wider than 1/8 in. 
extending north, south, 
east, and west from the 
recorded coordinatesb 

repair crack  
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Location 
IDa Observations 

Recommended 
Actions Photos 

P12 

crack in slurry overlay 
wider than 1/8 in. 
extending north and 
south from the recorded 
coordinatesb 

repair crack 

 

P13 

crack in slurry overlay 
wider than 1/8 in. 
extending north and 
south from the recorded 
coordinatesb 

repair crack 

 

P14 

crack in slurry overlay 
wider than 1/8 in. 
extending east and west 
at least 30 ft from the 
recorded coordinates;b 
pavement on north side 
of crack at higher 
elevation than pavement 
on south side 

repair crack  

 

P15 

crack in slurry overlay 
wider than 1/8 in. 
extending east and west 
from the recorded 
coordinatesb  

repair crack 
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IDa Observations 

Recommended 
Actions Photos 

P16 

crack in slurry overlay 
wider than 1/8 in. 
extending north and 
south from the recorded 
coordinatesb  

repair crack 

 

P17 

crack in slurry overlay 
wider than 1/8 in. 
extending north and 
south from the recorded 
coordinatesb 

repair crack 

 

P18 

crack in slurry overlay 
wider than 1/8 in. 
extending east and west 
from the recorded 
coordinates;b pavement 
on north side of crack at 
higher elevation than 
pavement on south side 

repair crack  [no photo] 

P19 

crack in slurry overlay 
wider than 1/8 in. 
extending east and west 
from the recorded 
coordinatesb 

repair crack 
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Location 
IDa Observations 

Recommended 
Actions Photos 

P20 

crack in slurry overlay 
wider than 1/8 in. 
extending north and 
south from the recorded 
coordinatesb 

repair crack 

 

P21 

crack in slurry overlay 
wider than 1/8 in. 
extending approximately 
40 ft east from the 
recorded coordinatesb 

repair crack 

 

P22 

crack in slurry overlay 
wider than 1/8 in. 
extending east and west 
from the recorded 
coordinatesb 

repair crack 

 

P23 
crack in slurry overlay 
wider than 1/8 in.; 
vegetation in crack 

repair crack 
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Location 
IDa Observations 

Recommended 
Actions Photos 

P24 
crack in slurry overlay 
wider than 1/8 in.; 
vegetation in crack  

repair crack 

 

P25 

crack in slurry overlay 
wider than 1/8 in. 
extending approximately 
30 ft south and 50 ft 
north from the recorded 
coordinatesb 

repair crack 

 

P26 

crack approximately 
½ in. wide in slurry 
overlay extending north 
to edge of cap and 
approximately 100 ft 
south from the recorded 
coordinatesb 

repair crack 

 

P27 
crack in slurry overlay; 
width ranges from 1/8 in. 
to approximately 1 in.; 
located at top of ramp 

repair crack 
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Location 
IDa Observations 

Recommended 
Actions Photos 

P28 

crack wider than 1/8 in. 
in slurry overlay 
extending northeast 
approximately 30 ft and 
southwest approximately 
10 ft from the recorded 
coordinatesb 

repair crack 

 

P29 

crack wider than 1/8 in. 
in slurry overlay 
extending approximately 
15 ft southeast from the 
recorded coordinatesb 

repair crack 

 

P30 

crack wider than 1/8 in. 
in slurry overlay 
extending approximately 
40 ft north from the 
recorded coordinatesb 

repair crack 

 

P31 

crack wider than 1/8 inch 
in slurry overlay 
extending 
(non-continuously) 
approximately 40 ft west 
from the recorded 
coordinatesb 

repair crack 
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Location 
IDa Observations 

Recommended 
Actions Photos 

P32 

crack wider than 1/8 in. 
in slurry overlay 
extending approximately 
30 ft from the recorded 
coordinates;b crack 
previously repaired using 
caulk; caulk now coming 
out of crack 

repair crack 

 

P33 

crack wider than 1/8 in. 
in slurry overlay 
extending approximately 
50 ft northeast from the 
recorded coordinatesb 

repair crack 

 

P34 

crack wider than 1/8 in. 
in slurry overlay 
extending approximately 
20 ft east from the 
recorded coordinatesb 

repair crack 

 
a  See Figure 2.  
b The latitude and longitude of each observation were recorded in the field and are available in the project file. These 

coordinates were used to map the locations shown on Figure 2. 
P – pavement observation   



APPENDIX A.9 

Truck Queuing Project on Former Sawmill 
Attachment A.8 Contains Excerpted Information from the Following References: 

Year Author 
Abbreviation Author Document Title

2017 Port KPFF
Port of Tacoma - PCT Truck Staging Project No. 091606, 
Contract No. 070287. As-Built Drawings Prepared by KPFF 
for the Port of Tacoma.














































































































