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1inch = 50 feet

Cadmium: 0.1U mg/kg
Chromium: 32.8 mg/kg
Mercury: 0.03U mg/kg
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4 [JT-us-53
! Arsenic: 1.6 mg/kg

JT-US-42
Arsenic: 3.2 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 25.3 mg/kg
Mercury: 0.03 mg/kg

et

JT-US-41

Arsenic: 2.1 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 23.6 mg/kg
Mercury: 0.02U mg/kg

JT-US-43

Arsenic: 2.3 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 23.6 mg/kg

Mercury: 0.04 mg/kg

JT-US-39

Arsenic: 1.7 mg/kg/
Cadmium: 0.1U mg/kg

Chromium: 23.8 mg/kg
Mercury: 0.02U mg/kg

Feet

U.S. Army Corps
of Engineers Property

Commercial
Business

JT-SS-09

Cadmium: 2 mg/kg
Chromium: 72 mg/kg
Mercury: 1 mg/kg

Service Layer Credits: Source: Esri, DigitalfBlobd, GeoEye, Earthstar Geographics, CNES/Airbus DS, U
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
I

PA, USGS,

[uT-US-50

Cadmium: 0.4 mg/kg
Chromium: 24.4 mg/kg
Mercury: 0.11 mg/kg
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—
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JT-US-51

Cadmium: 2.1 mg/kg -
Chromium: 36 mg/kg A‘/

JT-MW-03D "]

Cadmium: 0.4 mg/kg

Chromium: 70.5 mg/kg ® o
e

—

Arsenic: 2.9 mg/kg

Cadmium: 0.1U mg/kg
Chromium: 21.9 mgrkglee—""_

Mercury: 0.02 mg/kg

——

JT-SS-06

!Cadmium: 1 mg/kg
iIChromium: 40 mg/kg

|Mercury: 0.5 mg/kg

JT-US-45

Arsenic: 2.1 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 23.1 mg/kg
Mercury: 0.03U mg/kg

[oT-ss-08

Cadmium: 0.7 mg/kg

Mercury: 0.26 mg/kg

JT-US-44
l\Arsenic: 1.8 mg/kg

Cadmium: 0.1U mg/kg

Mercury: 0.03U mg/kg

Chromium: 21.6 mg/kg} -.

JT-SS-07

G\Cadmium: 0.7 mg/kg

Chromium: 38.7 mg/kg

Mercury: 0.58 mg/kg

\ JT-MW-07S
I\

Chromium: 56.6 mg/kg

JT-MW-08S

Arsenic: 4 mg/kg
Cadmium: 0.3 mg/kg
Chromium: 17.6 mg/kg
Mercury: 0.09 mg/kg

Cadmium: 1.4 mg/kg
Chromium: 55.2 mg/kg

JT-SS-10

—

Ship Canal

Soil Samples

[l Below Screening Criteria
1] Above Screening Criteria
Sediment Samples

Notes:

@ Below SCO Screening Level
@ Above SCO Screening Level
@ Above CSL Screening Level

Screening Levels

¥— Fence Line

Jacobson Terminals

1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2. Utility locations are approximate.
3. Sample locations presented on figure but not identified were collected during the 2013-14 RI

and are identified in the 2014 Interim Action Work Plan (IAWP).

4. Highest concentration within depth interval presented.

Soil | Sediment ——-- Property Boundary s .
eattle, Washington
SCO | CSL U — Utility Line S
Arsenic| 7 14 120 W — Water Line . .
Cadmium| 56 | 21 | 54 s — Sanitary Sewer Line Other Metals in Sonl_ (0 — 10 feet bgs)
Chromium| 2000 | 72 | 88 » — Overhead Power and Sediment
M 0.146| 066 | 0.8
ereury Historical Soil Boring 17800-56 2/16
all values mg/kg g ‘s |
Istorical sediment sample - Fiqure
Injection Well | 7 9
Existing Monitoring Wells HARTCROWSER 1 Oa




JT-US-40

Cadmium: 0.3 mg/kg
Chromium: 37.7 mg/kg

JT-US-39

Arsenic: 6.6 mg/kg
Cadmium: 0.3 mg/kg
Chromium: 50.9 mg/kg

U.S. Army Corps
of Engineers Property

‘ -

\ ! e
— /i wﬁﬂ!r
— u

Cadmium: 2 mg/kg
Chromium: 72 mg/kg
Mercury: 1 mg/kg
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Feet Service Layer Credits: Source: Esri, DigitalfBlobd, GeoEye, Earthstar Geographics, CNES/Airbus DS, U
ee AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

PA, USGS,

JT-MW-03D
Arsenic: 2.9 mg/kg
Cadmium: 0.1U mg/kg

JT-SS-06

ACadmium: 1 mg/kg
iIChromium: 40 mg/kg
|Mercury: 0.5 mg/kg

JT-MW-01S

i[JT-SS-08

Cadmium: 0.7 mg/kg

: Mercury: 0.26 mg/kg

JT-US-44

Arsenic: 5.3 mg/kg
Cadmium: 0.1U mg/kg
Chromium: 26.3 mg/kg
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Mercury: 0.03U mg/kg
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Cadmium: 1.4 mg/kg
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Soil Samples

[l Below Screening Criteria

1] Above Screening Criteria
Sediment Samples

@ Below SCO Screening Level
@ Above SCO Screening Level
@ Above CSL Screening Level

Notes:

2. Utility locations are approximate.

and are identified in the 2014 Interim Action Work Plan (IAWP).
4. Highest concentration within depth interval presented.

Screening Levels

Soil | Sediment ——-- Property Boundary
SCO | CcSL U — Utility Line
Arsenic| 7 14 120 W — Water Line
Cadmium| 56 | 21 | 54 s — Sanitary Sewer Line
Chromium| 2000 | 72 88 p — Overhead Power
Mercury| 0.146| 0.66 | 0.8

1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.

3. Sample locations presented on figure but not identified were collected during the 2013-14 RI

all values mg/kg

¥— Fence Line

Historical Soil Boring

Historical Sediment Sample

Injection Well

Existing Monitoring Wells

Jacobson Terminals
Seattle, Washington

17800-56

Other Metals in Soil (10 — 18 feet bgs)
and Sediment

2/16

HARTCROWSER

Figure
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JT-3

1,4-Dichlorobenzene: 1.3 ug/L

1,4-Dichlorobenzene: 0.2UJ ug/L

SRW-3

1,4-Dichlorobenzene: 0.2U ug/L -

JT-MW-04D

—-f.:fﬂ(:‘ e
=L E JT-MW-200]
o 11,4-Dichlorobenzene: 0.2UJ ug/L
ot JTA1]
o —{1,4-Dichlorobenzene: 1.3 ug/L
\
\L

‘/‘_1/ S ¥
IW-5D -\ﬁ\(

1,4-Dichlorobenzene: 0.2U ug/L

IW-58

1,4-Dichlorobenzene: 0.2U ug/L

1,4-Dichlorobenzene: 3.1J ug/L

izl
%

HC-MW-3

Total PCBs: 0.01U ug/L \
1,4-Dichlorobenzene: 0.2U ug/L \Q

Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 0.15T ug/L

JT-MW-06D

JT-MW-058
Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 2.1 ug/L

MW-4

1,4-Dichlorobenzene: 0.71 ug/L

HC-MW-1

1,4-Dichlorobenzene: 3.7 ug/L

HC-MW-2

Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 0.2U ug/L

U.S. Army Corps
of Engineers Property

50
Feet

Service Layer Credits: Source: E:
AEX, Getmapping, Aerogrid, IGN
1inch = 50 feet

Commercial
Business

[
!
[

|
sri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, U
, IGP, swisstopo, and the GIS User Community

PA, USGS,

ert
Market Street ProP y
T erty
=T jty of seatte Ny
UT-0 Cbly RSN b
1,4-Dichlorobenzene: 0.2U ug/L|
- — M )
T4
\
1,4-Dichlorobenzene: 0.2U ug/L ==
5 P N
JT-MW-03D P

1,4-Dichlorobenzene: 0.2U ug/L

—

- OB

JT-MW-02S

o Total PCBs: 0.01U ug/L|_———"]

/ 41,4-Dichlorobenzene: 0.2U ug/L
| g

JT-MW-100

&

1,4-Dichlorobenzene: 0.13T ug/L

JT-MW-01S
Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 0.81 ug/L

JT-12
Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 2J ug/L

SRW-2

1,4-Dichlorobenzene: 0.2UJ ug/L
JT-10
1,4-Dichlorobenzene: 3.1J ug/L
i
]
JT-6
JT-5

1,4-Dichlorobenzene: 2.6J ug/L

1,4-Dichlorobenzene: 0.2U ug/L|~__
SRW-1

1,4-Dichlorobenzene: 0.2UJ ug/L

JT-MW-07S

Total PCBs: 0.01U ug/L
1,4-Dichlorobenzene: 2.3 ug/L

JT-MW-08S

ey

1,4-Dichlorobenzene: 0.2U ug/L

Ship Canal

~$ Monitoring Well
‘ Deep Well

Results in orange exceed screening level
level for total PCBs of 0.000064 ug/L

Location Name\
JT-MW-08S

1,4-Dichlorobenzene: 0.2U ug/L

Results in orange exceed cleanup
level for1,4-Dichlorobenzene of 190

Notes:

2. Utility locations are approximate.

ug/L

1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/18/13.

X— Fence Line
==+ Property Boundary

Jacobson Terminals
Seattle, Washington

U — Utility Line

W — Water Line

S — Sanitary Sewer Line
P — Overhead Power

Historical Soil Boring

Total PCBs and 1,4-Dichlorobenzene
in Groundwater

Historical Sediment Sample
Injection Well
Existing Monitoring Wells

17800-56 4/15
....'. Figure
HARTCROWSER 11
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CAGIS_WORK|

Benzene: 0.21 ug/L

JT-M

Benzene: 0.16T ug/L

Benze

HC-MW-3

ne: 0.2U ug/L

Benzene: 0.15T ug/L

MW-4|

Combined Oil and
Diesel-Range Organics: 200U ug/L
Benzene: 0.2U ug/L

HC-MW-2

0 25 50

Feet

1inch = 50 feet

U.S. Army Corps
of Engineers Property

Commercial
Business

Service Layer Credits: Source: Esri, Digital{3lobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

IJT-MW-08S
Benzene: 0.2U ug/L

Benzene: 0.2UJ ug/L
1

JT-5
Benzene: 0.2U ug/L

Benzene: 0.53J ug/L

SRW-1
Benzene: 0.2UJ ug/L

HC-MW-1
l\

Benzene: 0.13T ug/L

JT-MW-07S
\[Combined Oil and

Benzene: 0.2U ug/L

Diesel-Range Organics: 200UJ ug/L

Ship Canal

erty
et Prop
Market Stré
= t
JT-9 =TT 4y of Seatte property
Benzene: 0.36 ug/L _ e City » W
- - "~ = 5 /
—____’— . e —
JT-11 =
) - JT-4
T o / T3 Benzene: 0.11T ug/L
= JT-MW-200 1‘,. Benzene: 0.57 ug/L A\ —
—— e e Benzene: IO.2UJ ug/L ) JT-MW-03DF 3 ;
. SRW-3 Benzene: 0.2U ug/L
Benzene: 0.2U ug/L - £ ,IBenzene: 0.2UJ ug/L 3 \ L
= & S —d
T — s A JT-MW-02S 5
.- 5 Iﬁ S S w0 “IBenzene: 0.23 ug/L
\ —— hterim Acti i L
\ s
s ey — : - e,
Z’Y\ﬁ\( \////A\\\\ Ik _: /
T \ ///L A 1 - = 4 Boat / JT-MW-04D
\ ©_—°© o\ I Benzene: 0.2U ug/L
JT-10 -7 N { Rack 7
Benzene: 0.58J ug/L Fl — —— -~ / JT-MW-100
! R Benzene: 0.3 ug/L
JT-7 ¥ :
; JT-MW-01S
Benzene: 0.37 ug/L
| ¢}
JT-MW-06D i
Benzene: 0.2U ug/L i
W-05S :
o l
NSRW-2 JT-12

~$ Monitoring Well

Location Name/

level for Benzene:

Notes:

2. Utility locations are approximate.

MW-4

Combined Oil and

Diesel-Range Organics: 970 ug/L
Benzene: 0.15T ug/L

Results in orange exceed cleanup

1.2 ug/L

Results in orange exceed cleanup
level for Combined Oil and
Diesel-Range Organics: 500 ug/L

1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 3/15.

¥— Fence Line

==+ Property Boundary
U — Utility Line

W — Water Line

S — Sanitary Sewer Line
P — Overhead Power

Jacobson Terminals
Seattle, Washington

Oil and Diesel-Range Organics (Combined)
and Benzene in Groundwater

Historical Soil Boring 17800-56 4/15
Historical Sediment Sample .

| ¢ J Figure
Injection Well | 7 9
Existing Monitoring Wells HARTCROWSER 1 2




IW-5S
PCE: 0.2U ug/L
TCE: 0.2U ug/L

DCE: 0.2U ug/L

pdates_020816\1780056_13_PCETCEDCEVC_groundwater_P.mxd

C:\GIS_WORKING\1780056_Jacobson\GIS\Documents\U

JT-3

PCE: 0.2U ug/L

TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.16T ug/L

JT-9

PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.38 ug/L

PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

JT-MW-04D

—

IW-5D

PCE: 0.2U ug/L

TCE: 0.2U ug/L

DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

1

JT-MW-

PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L
Vinyl Chloride: 0.2UJ ug/L

200]

—
o

PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

/
JT-11

Vinyl Chloride: 0.11T ug/L

N

]

R
) o N

\ PCE: 0.2U

TCE: 0.2U
DCE: 0.2U

JT-7]
JuglL
JuglL
Jug/L

terction /

JT-10
PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L

\Vin

DCE: 0.2U ug/L
yl Chloride: 0.2U ug/L

\Vin

Mw-4|
PCE: 0.2U ug/L

DCE: 0.2U ug/L
yl Chloride: 0.2U ug/L

Vinyl Chloride: 0.22 ug/L

HC-MW-1
PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

HC-MW-2
PCE: 0.2U ug/L
TCE: 0.2U ug/L

DCE: 0.2U ug/L

U.S. Army Corps
of Engineers Property

DCE: 0.2UJ ug/L '
Vinyl Chloride: 0.17JT ug/L
HC-MW-3
PCE: 0.2U ug/L

TCE: 0.2U ug/L \

TCE: 0.2U ugiL|— |

\

\Vinyl Chloride: 0.16JT ug/L

Business

Commercial

SRW-3

PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L el
| _|DCE: 0.2UJ ug/L

“|Vinyl Chloride: 0.2UJ ug/L

t
City of geattle Propei

o

Rack

—_|JT-MW-03D

SRW-2

PCE: 0.2UJ ug/L
TCE: 0.2UJ ug/L
DCE: 0.2UJ ug/L

PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L |

Vinyl Chloride: 0.2UJ ug/L

e A —

. —— nEAITMW.025
s PCE: 0.2U ug/L <L
TCE: 0.2U ug/L L

DCE: 0.2U ug/L <
Vinyl Chloride: 0.15T ug/L

Z | [JT-MW-100
PCE: 0.2U ug/L
TCE: 0.2U ug/L
- |IDCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

JT-MW-01S

PCE: 0.2U ug/L

TCE: 0.2U ug/L

DCE: 0.2U ug/L

Vinyl Chloride: 0.19T ug/L

JT-12
PCE: 0.2UJ ug/L

TCE: 0.2UJ ug/L

DCE: 0.2 ug/L

. |Vinyl Chloride: 0.21J ug/L

JT-4

PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.31 ug/L

JT-6

PCE: 0.2UJ ug/L

TCE: 0.2UJ ug/L

DCE: 0.2UJ ug/L

Vinyl Chloride: 0.21J ug/L

JT-5

PCE: 0.2U ug/L

TCE: 0.2U ug/L

DCE: 0.2U ug/L

Vinyl Chloride: 0.2U ug/L

SRW-1 S
PCE: 0.2UJ ug/L e

TCE: 0.2UJ ug/L e
DCE: 0.2UJ ug/L
Vinyl Chloride: 0.2UJ ug/L

y

JT-MW-06D
\PCE: 0.2U ug/L
TCE: 0.2U ug/L
DCE: 0.2U ug/L
Vinyl Chloride: 0.2U ug/L

JT-MW-05S

PCE: 0.2U ug/L

TCE: 0.2U ug/L
DCE: 0.2U ug/L

Vinyl Chloride: 0.19T ug/L
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|

|

|
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|

|

|

|

|

|

|

|

JT-MW-07S i
\PCE: 0.2U ug/L |
TCE: 0.2U ug/L :
DCE: 0.2U ug/L |
Vinyl Chloride: 0.14T ug/L ;
|

|

|

|

|

|

|

:

|

|

|

|

|

|

|

JT-MW-08S
PCE: 0.2U ug/L
TCE: 0.2U ug/L

Vinyl Chloride: 1.6

Notes:

PCE = Tetrachloroethene: 29 ug/L
TCE = Trichloroethene: 7 ug/L
DCE = 1,1-Dichloroethene: 3.2 ug/L

ug/L

TCE: 0.2U ug/L
DCE: 0.2U ug/L

\Results in orange exceed

groundwater screening level.

1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
2. Utility locations are approximate.
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Screening Levels
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Notes:
1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.

2. Utility locations are approximate.
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Alternative 2
Excavation Area Details

Area 4,800 Sq.Ft.
Depth 8to 18 ft
Volume ~2,000 cy

Estimated Cost

$1.9 million

Ship Canal

Notes:

27 Contamination Hot Spots

Area 4:

Hot Spot ID—JT-US-53

Excavation Depth/

8ft. | 296 cy

1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.

2. Utility locations are approximate.
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Alternative 3
Proposed Treatment Wall Details

Area 1,750 Sq.Ft.
Depth 18 ft
Volume ~1,167 cy
Estimated Cost $5.49 million
k’\
\\
=N

Ship Canal

Proposed Treatment Wall

Notes:

2. Utility locations are approximate.

1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.
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Seattle, Washington

Alternative 3 — Treatment Wall Area
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m Site-Wide Excavation (57,387 sq.ft.)

Site-wide excavation area was calculated using
the total area minus the interim action area, 3 structures,
and half the area of the boat storage areas.

Notes:
1. Base map prepared from AutoCAD file 020030-02.dwg by Aspect Consulting, 10/08/13.

2. Utility locations are approximate.
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APPENDIX A
FIELD EXPLORATION METHODS AND ANALYSIS WITH
BORING AND MONITORING WELL LOGS

This appendix documents the processes Hart Crowser used to determine the environmental quality of
the soil, sediment, and groundwater underlying the project Site. The sections are:

Explorations and Their Location;

Direct Push Probes;

Hollow-Stem Auger Borings;

Soil Sampling Procedures;

Soil Screening and Analysis;

Monitoring Well Installation;

Groundwater Sampling;

Sediment Sampling Procedures;

Sediment Screening and Analysis;

Sample Handling and Laboratory Analysis; and
Investigation-Derived Waste Storage and Disposal.

Explorations and Their Location

Subsurface explorations for this project included push-probe soil borings and hollow-stem auger
borings completed as monitoring wells. Surface sediment samples were collected from the waterway
adjacent to the Jacobson Terminals Site. Groundwater samples were collected from newly installed
and existing monitoring wells on the Site. Exploration logs in this appendix show our interpretation of
the sampling and testing data. The logs indicate the depth at which the physical characteristics of soils
and sediment change; however, the change may be gradual. In the field, we classified the samples
taken from the explorations according to the methods on Figure A-1 — Key to Exploration Logs. This
figure’s legend explains the symbols and abbreviations used in the logs.

Figure 2 shows where the explorations were located.

Hollow-Stem Auger Borings

Hollow-stem auger borings (JT-MW-01S, JT-MW-02S, JT-MW-03D, JT-MW-04D, JT-MW-05S, JT-MW-
06D, JIT-MW-07S, and JT-MW-08S) were drilled between December 12 and December 16, 2014, to a
depth of 20 to 31.5 feet bgs. Holt Services, Inc., of Puyallup, Washington, completed the auger
explorations using a truck-mounted drill rig. A representative from Hart Crowser continuously
observed the drilling and collected soil samples. Soil samples were generally collected at 5-foot
intervals from a clean stainless steel split-spoon sampler. Samples were classified in general
accordance with ASTM D2488 and were screened for potential soil contamination. Detailed soil logs
were prepared for each boring location. The soil logs are presented on Figures A-2 and A-9 at the end
of this appendix.

| 7 ) 17800-56
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A-2 | Jacobson Terminals

Direct Push Probes

Push probes JT-US-39 through JT-US-57 were advanced to depths of 9 to 20 feet bgs between
December 8 and December 10, 2014. Holt Services, Inc., of Puyallup, Washington, completed the
push-probe explorations using a limited-access 2-inch-diameter Geoprobe® rig. A representative from
Hart Crowser continuously observed the drilling and collected soil samples. Soil samples were
collected using an acetate-lined plastic sleeve sampler pushed by the drill rig. Soil samples were
generally collected in continuous 5-foot depth intervals. Samples were classified in general accordance
with ASTM D2488 and were screened for potential soil contamination. Detailed soil logs were
prepared for each boring location. The soil logs are presented on Figures A-10 through A-28 at the end
of this appendix.

Soil Sampling Procedures

Soil samples were collected for chemical analysis directly from the split-spoon sampler/push probe
with a clean stainless steel spoon and/or clean disposable nitrile gloves and placed in pre-cleaned,
laboratory-supplied glass sample jars and 40-milliliter (ml) volatile organics analysis (VOA) bottles.
Sufficient soil was removed to overfill the glass sample jars. VOA bottles were filled with a 5-gram soil
plug according to Environmental Protection Agency (EPA) Method 5035 procedures. The jars were
sealed and labeled. Filled sample jars were stored in an ice-chilled cooler and submitted to the
analytical laboratory under chain-of-custody protocols.

Soil Screening and Analysis

Field screening results were used as a general guideline to identify potential chemical constituents in
soil samples. In addition, field screening results were used as a basis for selecting soil samples for
chemical analysis.

Soil samples were continuously field screened for evidence of historical impacts using (1) field
observations, (2) sheen screening, and (3) headspace vapor screening using a MultiRAE
photoionization detector (PID). The effectiveness of field screening varies with temperature, moisture
content, organic content, soil type, and age of the constituents. Visual examination consists of
inspecting the soil for evidence of discoloration, staining, and/or abnormal components. Visual
screening is generally more effective when impacts are related to heavy petroleum hydrocarbons,
such as motor or hydraulic oil, or when hydrocarbon concentrations are high.

We tested water sheen by placing a small volume of soil in a pan of water and observing the water
surface for signs of sheen. Sheens were classified as follows:

No sheen (NS) No visible sheen on water surface.

Slight sheen (SS) Light colorless film, spotty to globular; spread is irregular,
not rapid; areas of no sheen remain; film dissipates rapidly.

17800-56 | 7 )
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Moderate sheen (MS) Light to heavy film, may have some color or iridescence;
globular to stringy; spread is irregular to flowing; few
remaining areas of no sheen on water surface.

Heavy sheen (HS) Heavy colorful film with iridescence; stringy; spread is rapid,;
sheen flows off the sample; most of the water surface may
be covered with sheen.

Headspace vapor screening is intended to indicate the presence of volatile organic vapors; it involves
placing a soil sample in a plastic sample bag. Air is captured in the bag and the bag is shaken to expose
the soil to the air trapped in the bag. The PID probe is then inserted in the bag and the instrument
measures the concentration of organic vapors in the sample headspace. The highest vapor reading for
each sample is then recorded on the boring log. The PID measures concentrations in parts per million
(ppm), is calibrated to isobutylene, and can typically quantify organic vapor concentrations in the
range of 0 to 1,000 ppm.

All field screening observations were recorded on the boring logs, and this information was used to
select which samples to submit for chemical analysis. In general, samples with the highest readings
were selected for analysis.

Monitoring Well Installation

Holt Services, Inc., installed eight monitoring wells to allow for long-term groundwater level and
quality monitoring. The monitoring wells were installed between December 12 and December 16,
2014, in accordance with Washington State Department of Ecology regulations.

Schedule 40 PVC rriser pipe 2 inches in diameter and 0.020-inch machine-slotted screen 2 inches in
diameter were used for the well casings and screens. The well screen and casing riser were lowered
down through the hollow-stem auger/casing/open hole. As the auger/casing was withdrawn,

No. 10/20 silica sand was placed in the annular space from the base of the boring to approximately
2 to 3 feet above the top of the well screen. Well seals were constructed by placing bentonite chips
and/or grout in the annular space on the top of the sand to within 1 foot of ground surface. The
remaining annular space was backfilled with concrete to complete the surface seal. The wells were
completed with flush-mounted monuments, and equipped with locking well caps for security. The
monitoring well construction details are illustrated on the boring logs on Figures A-2 and A-9.

Well Development

Monitoring Wells JT-MW-01S, JT-MW-02S, JT-MW-03D, JT-MW-04D, JT-MW-05S, JT-MW-06D,
JT-MW-07S, and JT-MW-08S were developed on December 18, 2014. All wells were developed using a
stainless steel bailer and portable pump with disposable tubing. Each well was developed until
approximately 10 casing volumes were removed or the water cleared.

| 7 ) 17800-56
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Groundwater Sampling

The following monitoring wells were sampled on the following dates:

JT-5, JT-6, JT-10, JT-12, SRW-1, and SRW-2 on November 25, 2014;

JT-4, JT-11, MW-100, and SRW-3 on December 5, 2014;

JT-3, JT-7, JT-9, and MW-200 on November 26, 2014;

HC-MW-1, IW-5D, JT-MW-01S, JT-MW-04D, JT-MW-05S, JT-MW-06D, JT-MW-08S, and MW-4 on
December 23, 2014; and

B  HC-MW-2, HC-MW-3, IW-5S, JT-MW-02S, and JT-MW-03D on December 24, 2014.

One duplicate sample was collected for analysis of each COC; a duplicate sample was not collected for
conventional analysis.

Groundwater Sampling Procedures

Upon arrival at the wellhead, field personnel recorded conditions, depth to water, depth to product (if
applicable), and depth to sediment in the wells using a Solinst or equivalent interface probe. If the well
was pumped dry or product was present at a thickness greater than 0.05 foot, that well was not
purged or sampled.

Wells were purged and sampled using a peristaltic pump and low-flow groundwater sampling
techniques approximately 2 feet below the top of the water table. An In-Situ 9500 flow-through cell
was used to monitor groundwater field parameters including pH, specific conductivity, oxidation-
reduction potential (ORP), dissolved oxygen, turbidity, and temperature. Groundwater samples were
collected once the field parameters of pH, specific conductivity, and temperature were stabilized. The
water samples were collected directly from the polyethylene tubing into the pre-cleaned containers
provided by the analytical laboratory. The containers were sealed, labeled, and stored in an ice-chilled
cooler and submitted to the chemistry laboratory under chain-of-custody protocols.

To prevent cross-contamination of the wells, disposable polyethylene tubing was used for each
groundwater sample and the interface probe was decontaminated between well locations using a
non-phosphate-based cleaner and de-ionized water.

Sediment Sampling Procedures

Sediment samples were collected adjacent to the Site dock using boat-mounted pneumatic power
surface grab sediment sampling equipment. Five surface sediment samples (JT-SS-06, JT-SS-07, JT-SS-
08, JT-SS-09, and JT-SS-10) were collected to depths between 0 and 10 centimeters below mudline
using sediment grab sampling equipment. The sediment samples were analyzed for volatiles (including
dichlorobenzenes and 1,2,4-trichlorobenzene), polychlorinated biphenyls (PCBs), total metals, total
organic content (TOC), ammonia by EPA Method 350.3, and total sulfides using Puget Sound Estuary
Program (PSEP) protocols (PSEP 1986). Sediment was also collected at three of the locations (JT-SS-06,
JT-S5-08, and JT-SS-10) for bioassay analysis.

17800-56 | 7 )
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Positioning Methods

A differential global positioning system (DGPS) was used aboard the sampling vessel for location
positioning. Navigation systems were used to provide a target horizontal accuracy of 3 meters in
accordance with Ecology’s sediment sampling and analysis plan and PSEP protocols. The DGPS receiver
was placed above the block on the sampling device deployment boom to accurately record the
sampling location position. Horizontal coordinates are referenced to NAD83 State Plane North
northings and eastings, and decimal minutes of latitude and longitude.

Water depths were measured directly by lead line and converted to mudline elevations.

Van Veen Sample Collection Method

A 0.1-square-meter grab sampler was used to collect large-volume surface sediment samples
(approximately 1 to 2 gallons from the top 10 centimeters). During sampling, the Van Veen sampler
was lowered to the sediment surface and closed using a pneumatic cylinder ram.

Sample Handling and Laboratory Analysis

At the time of collection, samples were placed in an ice-chilled cooler and submitted to the laboratory
using chain-of-custody protocols. Soil, groundwater, and sediment samples were submitted to
Analytical Resources, Inc., (ARI) of Tukwila, Washington, for chemical analysis. Sediment samples for
bioassay analysis were sent to Northwestern Aquatic Sciences of Newport, Oregon.

Duplicate samples were collected and submitted to the laboratory to assess combined field and
laboratory variability. The samples were assigned the same exploration label with two zeroes at the
end of the number.

Investigation-Derived Waste Storage and Disposal

Soil cuttings and purge water generated during exploration activities and groundwater sampling were
placed in separate labeled drums and left on site, pending receipt of chemical analysis results from the
laboratory and determination of appropriate disposal procedures.

| 7 ) 17800-56
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Table A-1 — Sediment Sample Descriptions Sheet 1 of 1

Location ID |Collection| Collection [ Collection| Depth to Material Description
Method Date Depth Sediment
(Very soft), brown, slightly sandy SILT, with wood debris,
JT-SS-06 Van Veen | 1/12/2015 13 cm 12 ft surface sheen, slight petroleum-like odor
(Very soft), brown, organic SILT, becoming silty SAND
JT-SS-07 Van Veen | 1/12/2015 13cm 18.1ft  |with trash debris
(Very soft), brown, organic SILT over slightly silty SAND
JT-SS-08 Van Veen | 1/12/2015 8 cm 14.7 ft  |with trash debris, slight sheen and petroleum-like odor
(Very soft), brown, organic SILT with scattered debris,
JT-SS-09 Van Veen | 1/12/2015 15cm 16.2 ft |one mussel, and slight sheen and petroleum-like odor

(Very soft), brown, organic SILT, becoming sandy,
organic SILT with scattered debris, and slight sheen and
JT-SS-10 Van Veen | 1/12/2015 | 13 cm 17.5ft |[slight petroleum-like odor
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Key to Exploration Logs

Sample Description

Classification of soils in this report is based on visual field and laboratory

observations which include density/consistency, moisture condition, grain size, and Moisture
plasticity estimates and should not be construed to imply field nor laboratory testing Dry Little perceptible moisture
unless presented herein. Visual-manual classification methods of ASTM D 2488 Damp Some perceptible moisture, likely below optimum
we‘re used_ a‘s an |dent.|f|cat|on guide. ) Moist Likely near optimum moisture content
Soil descriptions consist of the following: ) Wet Much perceptible moisture, likely above optimum
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT,
additional remarks. . -
- - Minor Constituents Estimated Percentage
Density/Consistency Trace <5
Soil density/consistency in borings is related primarily to the Standard Slightly (clayey, silty, etc.) 5 -12
Penetration Resistance. Soil density/consistency in test pits and probes is cl it d I 12 - 30
estimated based on visual observation and is presented parenthetically on the v aye(y,l siity, 5"?"? y,tgr)ave Y 2 . 20
logs. Standard Standard Approximate ery (clayey, silty, etc. .
SRND or GRAVEL  penetration SILT or CLAY  penetration S| gar Strength
Density Resistance (N)  Consistency  Resistance (N) in TSF
in Blows/Foot in Blows/Foot Laboratory Test Symbols
Very loose 0to 4 Very soft 0to 2 <0.125
Loose 4 1010 Soft 2t 4  0.125 to 0.25 GS  Grain Size Classification
Medium dense 10 1030 Medium stiff 410 8 025 to 0.5 CN  Consolidation
Dense 30 t050 Stiff 8 to15 051t 1.0 UU  Unconsolidated Undrained Triaxial
Very dense >50 Very stiff 15 1030 1.0 to 2.0 CU  Consolidated Undrained Triaxial
Hard 30 2.0 CD  Consolidated Drained Triaxial
QU  Unconfined Compression
Sampling Test Symbols DS Direct Shear
) K Permeability
X 1.5"1.D. Split Spoon B Grab (Jar) A\ 3.0" 1.D. Split Spoon PP Pocket Penetrometer
Approximate Compressive Strength in TSF
Shelby Tube (Pushed Ba
1l y ( ) [ Bag TV Torvane
|]I|] Cuttings I] Core Run Approximate Shear Strength in TSF
CBR California Bearing Ratio
SOIL CLASSIFICATION CHART MD  Moisture Density Relationship
AL Atterberg Limits
SYMBOLS TYPICAL :
MAJOR DIVISIONS GRAPH | LETTER DESCRIPTIONS l_._||_ Water Content in Percent
WELL-GRADED GRAVELS, GRAVEL - Liquid Limit
GRAVEL G%I/_-\E//-I\E'\L‘S GW Emgwxwmzs, LITTLE OR NO Natural Lo
AND Plastic Limit
GRAVELLY POORLY-GRADED GRAVELS,
soiLs (LITTLE OR NO FINES) GP | GRAVEL. SAND MIXTURES, LTTLE PID  Photoionization Detector Reading
COARSE CA  Chemical Analysis
Gggllr\ngD MORE THAN 50% GRA\'/:IIE,\I‘_SSWITH GM S:H\RA(EXBFABVREELSS,GRAVEL-SAND- DT In Situ Density in PCF
FRACTION. OT  Tests by Others
RETAINED ON NO.
4 SIEVE (APPRECIABLE CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) Gc CLAY MIXTURES
Groundwater Indicators
CLEAN SANDS SW WELL-GRADED SANDS, GRAVELLY
,\ggRMEA-?é/é{ll\fAsLolns/o SAANNDD SANDS, LITTLE OR NO FINES y Groundwater LeVeI on Date
LARGER THAN SANDY POORLY-GRADED SANDS, or (ATD) At Time of Drilling
SIZE SOILS (LITTLE OR NO FINES) SP GRAVELLY SAND, LITTLE OR NO
FINES 2 Groundwater Seepage
SANDS WITH SM SILTY SANDS, SAND - SILT (TeSt Plts)
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING Op NO- (APPRECIABLE y CLAYEY SANDS, SAND - CLAY
4 SEVE AM(OUNTOF FINES) |7 sC MIXTURES Sample Key
INORGANIC SILTS AND VERY FINE
ML | EEAVEY FINE SANDS OR CLAYEY Sample Type Sample Recovery
SILTS WITH SLIGHT PLASTICITY _\
SILTS LQUD LT MEDILM PLASTIGIY, GRAVELLY
FINE AND . 12
GRAINED CLAYS LESS THAN 50 CL (LZIE_:’\G%LS:%DY CLAYS, SILTY CLAYS, 8'1 23
SOILS BB 50/3"
] oL | RmsSRARSes Sample Blows per
6 inches
MH | DRSS
NO. 200 SIEVE SILTY SOILS
SIZE re
SILTS LIQUID LIMIT / INORGANIC CLAYS OF HIGH
Cﬁ%\[() < GREATER THAN 50 A CH PLASTICITY AN
OH | FEmsmscsusRre, HARTCROWSER
17800-56 12/14
HIGHLY ORGANIC SOILS PT | P e S WITH Figure A-1

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS



Boring Log JT-MW-01S

Location: Lat: 47.667503 Long: -122.393837
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches
Logged By: N. Galvin

USCS Graphic , o Depth Well ,
Class Log Soil Descriptions in Feet Construction
3inches of Asphalt over damp, gray-brown, 0 (K Flush mount
silty SAND with gravel. - monument
Concrete
I 3 B Bentonite
[ (Stiff), damp, gray, sandy SILT with gravel. L chips
“(Very stiff), moist, gray, slightly sandy SILT S ~|10-20 Silica
with gravel. L "|sand
" (Very loose), wet, gray SILT over very silty | "H{Screened 2"
SAND to very sandy SILT. - g |PVC
| (Very soft), wet, brown, slightly sandy SILT. ~ | i=k
I 8=
— L (Very soft), very wet, slightly sandy SILT. _ _ =
*1\ (Loose), very wet, gray-brown SAND with B g
\gravel. L =
Wood, woody debris, fragments. =
—15 .0
™ Becomes gray SAND. L =
“{>M-inch SILT pocket. B
\Becomes fine SAND. o
“(Dense), very wet, gray-brown SAND. —20
Bottom of Boring at 21.5 Feet. L
Started 12/16/14.
© Completed 12/16/14. B
@ L
S Ecology Well Tag #BIK-444 .
=
3 _
s
Q L
O,
O‘
I -
2
15} L
@
8 —30
8
[ L
(O] -
S
(O] -
Z
o
o L
m
z 35
=z

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

S-2

S-3

S-5

Sample

Reviewed By: M. Pagel
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STANDARD LAl
PENETRATION RESISTANCE TESTS
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010 20 30 40 50y
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I N S Sl B
=l

T/ : L (0.7)
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100+

HARTCROWSER
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Figure A-2
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Boring Log JT-MW-02S

Location: Lat: 47.667633 Long: -122.393716 Drill Equipment: HSA (B-59)
Approximate Ground Surface Elevation: 23 Feet Hammer Type: SPT
Horizontal Datum: WGS 1984 Hole Diameter: 6 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
STANDARD LAB
PENETRATION RESISTANCE
USCS Graphic , o Depth Well , TESTS
Class Log Soil Descriptions in Feet Construction Sample a Blows per Foot
0 _ _ 0 10 20 30 40 50+
ML 4 inches of Asphalt over moist, gray to dark Flush mount : : : : :
gray, sandy SILT. - monument -
Concrete
B Bentonite B
L chips L
> "7 1710-20 Silica
L "1 1|sand L
|Screened 2 B
|PVC L
L ATD | L
1 >Becomes wet.

- Becomes silty SAND.

I\
o
[HERRNRENRRRNNRNREEN

~™Wood fragments.

CL % Very wet, gray SILT to CLAY.

Bottom of Boring at 21.5 Feet. L .H L
Started 12/15/14.
Completed 12/15/14.

0 20 40 60 80 100+
® Water Content in Percent

an
1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise 17800-56 12/14
supported by laboratory testing (ASTM D 2487). Fi A-3
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary igure A-
with time.
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Boring Log JT-MW-03D

Location: Lat: 47.667608 Long: -122.393777
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches

Logged By: N. Galvin

USCS Graphic , o Depth Well ,
Class Soil Descriptions in Feet Construction
4 inches of Asphalt over moist-damp, 0 (K Flush mount
gray-brown, slightly gravelly, silty SAND. - monument
Concrete
Bentonite
chips
ATD
Becomes gray SAND.
“(Very loose), very wet, dark gray, slightly silty —10
SAND. -
“(Medium dense), wet, gray-brown SAND. L
“{>Wood debris/fragment. L
1\Becomes gray.
—15
|~ SM -T11_ Becomes fine SAND. L
g \Becomes silty SAND.
(Medium dense), very wet, gray SAND with —20
|\gravel. i
|2inchSlLTseam. __ _ ______ _ 1
(Medium stiff), wet, gray CLAY B
B ~|10-20 Silica
L "|sand
™ Dénse), wel, gray SAND 1o silty SAND, | = [-|Screened 2"
trace gravel. - g|PVC
M [T| [ (Very stift, very wet to wet, gray sandy SILT | >
with gravel to SILT. -
Bottom of Boring at 31.5 Feet. L
Started 12/15/14.
Completed 12/15/14. B
—35

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

Sample

S-1

S-2

S4

S-5

S-6

Reviewed By: M. Pagel

STANDARD LA
PENETRATION RESISTANCE TESTS
A Blows per Foot (PlD)
- 0 : 10 20 30 40 : 50+
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. - (0.1)
1
9
— 3
9
[;
_] 3
1
L 1l2
13
9
18 . . . )
I U . . . - (0.1)
18 . . . /
24 [ . . . .
ool ] o IR
3 . . . .
8 . . . .
4 ‘< : Copen
23 -
IS I I\~ -0
17
20
50/6" [~ A (0.1)
0 20 40 60 80 100+
® Water Content in Percent
re
AN
HARTCROWSER
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Figure A-4
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Boring Log JT-MW-04D

Location: Lat: 47.667517 Long: -122.393986
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

USCS Graphic
Log

Class

Soil Descriptions

Depth
in Feet

Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches
Logged By: N. Galvin

Well
Construction

SM

[T \Wood debris/fragments.
gu \Damp gray SAND.

| [>Wood fragments, pulp.

g \Becomes (Ioose) fine SAND.

3 inches of Asphalt over (medium dense),
damp, gray-brown, slightly silty, gravelly
SAND.

(Stiff), damp-moist, gray SILT.
“Becomes gray-brown.

“Becomes moist to wet, sandy SILT with
gravel.

“(Soft), wet, brown SAND (sluff) over wet,
gray-brown SILT.

“(Soft), wet, gray-brown, sandy SILT with
wood debris/fragments, pulp.

(Loose), very wet, gray-brown SAND with silt.

“(Medium dense), very wet, gray-brown SAND
with 2 inches of wood debris/fragments.

[ Becomes (medium dense), silty SAND, trace
gravel.

“(Medium dense), very wet, gray, silty SAND.

0

—15

—30

(Stn‘f) very wet, gray, slightly sandy SILT.

Bottom of Boring at 31.5 Feet.
Started 12/16/14.
Completed 12/16/14.

Ecology Well Tag #BIK-443

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary
with time.

ATD

Flush mount
monument

Concrete

Bentonite
chips

~|10-20 Silica
"|sand

-|Screened 2"
|PVC

S-1

S4

S-5

S-6

Sample

Reviewed By: M. Pagel

STANDARD LA
PENETRATION RESISTANCE TESTS
A Blows per Foot (PlD)
0 : 10 20 30 40 : 50+
14 :
20 [ :
2 | A @3
13 -
1 .
14 // (1.9
10
s
4 - (0.1)
2
1
2 - (2.7)
6
s I
0 |
5
9
12
9
s
7 —
7
9
13 [
17
50/5.4"
10
1
14 (1)
0 20 40 60 80 100+
® Water Content in Percent
re
AN
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Figure A-5
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Boring Log JT-MW-05S

Location: Lat: 47.667370 Long: -122.394168
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches
Logged By: N. Galvin

USCS Graphic ) o Depth Well ‘
Class Log Soil Descriptions in Feet Construction
GP P/ 83inches of Asphalt over damp, brown to dark 0 1K Flush mount
° D brown-gray, slightly sandy, silty GRAVEL. - monument
D Concrete
B Bentonite
L chips
B " Moist, gray, slightly gravelly SAND. | S " I]10-20 Silica
L "+ 1 |sand
B |Screened 2"
| ATD | 33"|PVC
“I™Wood debris/fragments. —10 =
B | Wet, gray, slightly silty SAND with wood =)
debris/fragments. - g
—15 g
Tk >Becomes gravell |
ML } 9 Y- 1720
cL /
| __ v
SP |

Bottom of Boring at 30.0 Feet.
Started 12/15/14.
Completed 12/15/14.

30

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual cha

nges may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

Sample

Reviewed By: M. Pagel

STANDARD

LA
PENETRATION RESISTANCE TESTS

A Blows per Foot

0 10

20

30

40 50+

0 20

® Water Content in Percent

40

60

80 100+
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Figure A-6
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Boring Log JT-MW-06D

Location: Lat: 47.667378 Long: -122.394167
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches
Logged By: N. Galvin

USCS Graphic , o Depth Well ,
Class Log Soil Descriptions in Feet Construction
ML 3 inches of Asphalt over damp, brown to dark 0 (K Flush mount
brown, slightly sandy, gravelly SILT. - monument
. _ Concrete
3 Bentonite
chips
—5
S-1
(Loose), moist-wet, gray SAND with silt
— cpockets. _ _ __ _ _ _ _ _ ______ I
(Stiff) SILT with trace sand, wood debris/saw [~ ATD
dust/wood fragments/pulp,. L
~ —10
Becomes sandy.
L S-2
B 1T (Medium dense), very wet, gray SAND with 15
11 trace silt. L S-3
TSV T[T (Medium dense), very wet, gray SAND with |
1] wood debris.
TSV T[] Tiinch CLAY seam over (very stiff), very wet, | 2
CL silty SAND with wood debris. L S-4
B ~|10-20 Silica
L "|sand
— (Madium dense), very wet, gray SAND with — | = [-Hf-{Screened 2"
trace gravel. L g |PVC S-5
ML 'm (Very sfiff), very wet, gray SILT.” ~ | i S-6
Bottom of Boring at 30.0 Feet. 3
Started 12/12/14. o
Completed 12/12/14. L
—35

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

Sample

Reviewed By: M. Pagel
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STANDARD LA
PENETRATION RESISTANCE TESTS
A Blows per Foot (PlD)
0 : 10 20 30 40 : 50+
: / - (<0.1)
- - (10.5)
i - (<0.1)
- ~(0.1)
i ~(0.1)
- - (<0.1)
i - (<0.1)
L E\u—(<o.1)
- A-(<0.1)
i A-(<0.1)
0 20 40 60 80 100+
® Water Content in Percent
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AN

HARTCROWSER

17800-56 12/14

Figure A-7
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Boring Log JT-MW-07S

Location: Lat: 47.667001 Long: -122.394071
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

Drill Equipment: HSA (B-59)
Hammer Type: SPT
Hole Diameter: 6 inches

Logged By: N. Galvin

USCS Graphic ) o Depth Well ‘
Class Log Soil Descriptions in Feet Construction
GP P™| 8inches of Asphalt over (medium dense), 0 (K Flush mount
o) damp, brown-black, slightly sandy, silty - monument
)o GRAVEL with wood debris. Concrete
Bentonite
chips
B "110-20 Silica
— 11 |sand
SP Very T SAND with wood ATD | = Iscreened 2"
L SP | _ (Very oose) wet, gray with woo il :. S

“(Medium dense), silty SAND with abundant

(fragments.  ________ ____ ]

(Very loose), wet, gray, slightly silty SAND
with wood debris/fragments.

wood fragments/pulp/debris.

Very wet, gray CLAY with wood debris/pulp.

—10

—20

Bottom of Boring at 21.5 Feet.
Started 12/12/14.
Completed 12/12/14.

Ecology Well Tag #BIK-438

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

S-2

S-3

Reviewed By: M. Pagel

STANDARD LA
PENETRATION RESISTANCE TESTS
Sample a Blows per Foot & (PID)
0 : 10 20 30 : 40 : 50+
20 . .
50/3"[" : :
B : /u—(2.4)
10 - - :
9 . . .
s [ - // : - (18.2)
3 . . .
3 - . . .
4 . . - (22.3)
g8 S -
10 : :
e T : : (28
- - (4.5)

I A I R R | s

0 20

40 60 80 100+
® Water Content in Percent
re
AN
HARTCROWSER
17800-56 12/14
Figure A-8



Boring Log JT-MW-08S

Location: Lat: 47.666606 Long: -122.394094
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

Drill Equipment: HSA (B-59)

Hammer Type: SPT

Hole Diameter: 6 inches

Logged By: M. Smith  Reviewed By: M. Pagel

STANDARD LAB
PENETRATION RESISTANCE
USCS Graphic ) o Depth Well ‘ ;EETDS
Class Log Soil Descriptions in Feet Construction Sample a Blows per Foot (PID)
0 0 10 20 30 40 50+
SM [J{] 6 inches of Asphalt over damp, brown-black, |K Flush mount : : : : :
44 silty, gravelly SAND, trace wood. - monument - . . . .
Concrete : : : : © e
4 B Bentonite - : : : :
"1 > (Medium dense), brown-black, silty, gravelly | chips 1; - . . . .
11 SAND with wood fragments. S-1 o | A : © | Fes
"1l ™ (Loose), black, silty SAND. —° ~|10-20 Silica 6
SEN L "|sand 5 L
. 4 (1.9)
e B |Screened 2"
11> (Very loose), black, silty SAND, trace gravel. = |PVC 3
gy ATD |- 4 S-2 2 L
. . 2 (3.0
WL |]|[” (Very softj, black sandy ST, | g !
- = 1 - (109)
| SM [T]1 (Loose), gray, silty SAND, trace gravel, trace |- = j
1] wood fragments. =. S-3 7 L (1.6)
2B “(Very loose), gray, silty SAND, trace gravel, 15 = g . .
11 trace wood fragments. - H 3 [ . ~(1.4)
kE ™ (Loose), gray, slightly silty SAND, trace wood |- g - :
1] fragments. S-4 H ) ) L 09)
—20 1 /
B S-5 ? - 4 : - (1.7)
Bottom of Boring at 20.0 Feet. L L :
Started 12/16/14.
© Completed 12/16/14. B B
g L -
& Ecology Well Tag #BIK-437 .
i
3 _ _
s
o] L L
o
O‘
I — -
@
5 L L
o
8 —30
8
3 L L
(O] — -
S
(O] — -
z
o
O — —
m
= | s . . . . .
z 0 20 40 60 80 100+

1. Refer to Figure A-1 for explanation of descriptions and symbols.

® Water Content in Percent

HARTCROWSER

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise 17800-56 12/14

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

Figure A-9



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-39

Location: Lat: 47.667114 Long: -122.394547 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 24 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 4 inches of Concrete over damp, gray-brown, 0 ]
sandy SILT.

i S-1 & - (>300)

Petroleum-ljke
- odor, MS

I 1 1 .V - L
SM T]T Moist, gray, slightly silty SAND, concrete 5 ATD v

debris. NS

— - (17.3) Very
slight odor,
NS

s2 KX - (4.3) No
odor, NS

“Becomes fine SAND.

ML ‘_Very wet, brown-gray, sandy SILT with wood

fragments, organic material.
S-3 & - (3.1) No
odor, NS
Bottom of Probe at 20.0 Feet. 2 ]
Started 12/09/14. B
Completed 12/09/14.
—25

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-10

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-40

Location: Lat: 47.667241 Long: -122.394460
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

USCS Graphic . L Depth
Class Log Soil Descriptions in Feet
SM |{1] 8inches of Concrete over damp, gray, silty 0
: SAND, trace gravel.
“Damp-moist, silty SAND, trace gravel. B
Y
5 ATD
“Abundant wood fragments. i
“Wet, gray, silty SAND, trace gravel.
—10
“Abundant wood fragments. i
“Wet, gray to light brown, silty SAND, trace B
gravel, wood fragments, roots.
—15
“Wet, gray, silty SAND. B
“Wet, brown-gray, silty SAND, trace gravel. B
Bottom of Probe at 20.0 Feet. 2
Started 12/09/14. B
Completed 12/09/14.
—25

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.
5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen

Drill Equipment: Direct Push

Sample Type: Acetate Liner

Hole Diameter: 2 inches

Logged By: M. Smith  Reviewed By: M. Pagel

LAB
TESTS
Sample & (PID)
1 (1.3)
s1 K
1 ~(0.3)

S-3 g - ”g odor,

S-4 g = ”g odor,

HARTCROWSER

17800-56 12/14
Figure A-11




Push Probe Log JT-US-41

Location: Lat: 47.667406 Long: -122.394496
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

USCS Graphic . L Depth
Class Log Soil Descriptions in Feet
GP P 2inches of Asphalt over damp, gray-brown, 0
° slightly sandy, silty GRAVEL with wood
)o fragments/debris. B
P2 einchsanDseam | .
ML Moist, gray SILT.
[ SM TT{1T Moist-wet, gray, slightly gravelly, silty SAND. |
—5
- I::«: “Wet, gray-black, silty, gravelly SAND with i
abundant wood fragments.
Bottom of Probe at 9.0 Feet.
Started 12/09/14. 10
Completed 12/09/14.
—15
0
g
g L
8
5} L
o
[
Q
O
3 L
I
2 L
S
<
5 20
&
3 L
8
IS
> L
&
&
g L
-
@
o L
&
I
£ 25
o

1. Refer to Figure A-1 for explanation of descriptions and symbols.

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen

v
ATD

Drill Equipment:

Direct Push

Sample Type: Acetate Liner
Hole Diameter: 2 inches
Logged By: N. Galvin  Reviewed By: M. Pagel

S-1

S-2

LAB
TESTS

Sample & (PID)

— - (0.4) No
odor, NS

— - (68.9)
Petroleum-ljke
odor, MS

1 r(2.3)
Petroleum-ljke
odor, MS

HARTCROWSER

17800-56 12/14
Figure A-12




PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-42

Location: Lat: 47.667417 Long: -122.394401
Approximate Ground Surface Elevation: 24 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

USCS Graphic . L Depth
Class Log Soil Descriptions in Feet
ML 2 inches of Asphalt over damp, gray-brown, 0

sandy SILT.
“Red staining. i
—5
“Becomes wet, brown SILT. B
“Becomes gray. Vi
NldnchSANDseam. ATD
Brown, silty SAND with wood L
fragments/debris, organic material.
" Very wet, gray, siightly sandy SICT with |
organic material, wood debris.
“Becomes graybrown._ __ _ _ _ _ _ __ | _
Very wet, gray SAND.
—15
| __ [=[“Becomesfine SAND. _ _ __ _ _ __ __ | _
ML Wet to very wet, gray SILT.
CL “-inch CLAY seam. i
Bottom of Probe at 20.0 Feet. 2
Started 12/09/14. i
Completed 12/09/14.
—25

1. Refer to Figure A-1 for explanation of descriptions and symbols.

Drill Equipment: Direct Push
Sample Type: Acetate Liner
Hole Diameter: 2 inches

Logged By: N. Galvin

Sample

s1 K3

s-3 K3

sS4 K

Reviewed By: M. Pagel

LAB
TESTS
& (PID)

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.

3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary

with time.

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen

I (<0.1) No
odor, NS

- (0.1) No
odor, NS

- (0.2) No
odor, NS

- (1.0) No
odor, NS

- (0.2) No
odor, NS

HARTCROWSER

17800-56 12/14
Figure A-13




PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-43

Location: Lat: 47.667359 Long: -122.394420 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 23 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 2 inches of Asphalt over damp, 0 ]
brown-gray-blue, sandy SILT.
“Becomes gray. i
3-inch SAND seam. B s1 K3 L (0.1) No
odor, NS
_5 —
“Becomes wet and gray-brown. B S-2 & - (0.1) No
“Brown, organic, wood debris, sawdust. | Y odor, NS
ATD

I P L S-3 & L (0.1) No

ML |~ Very wet, gray SILT. odor, NS
| CL Y] Verywet, gray CLAY.” ~ ~ ~ ~ 7 T 7] 2 H
Bottom of Probe at 20.0 Feet.
Started 12/09/14. i
Completed 12/09/14.
—25

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?ri\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-14

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-44

Location: Lat: 47.667358 Long: -122.394068 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 23 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: M. Smith  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
SM |11 3 inches of Asphalt over damp, gray, silty 0 ]

ins \SAND, trace gravel.
Wood fragments.

B s1 B3 - (48.7)

% T WMoist, wet, gray, silty, gravelly SAND, trace | ~ ATD
11 wood fragments. S-2 & - (1.1)

11> Abundant wood fragments.

.,: “Wet, brown-gray, silty SAND, trace gravel.

1 > Wood

8 | >MAbundant wood fragments. s
“Wet, brown-gray, silty SAND, trace gravel. S-3 & - 0.8)

20 54 K

Bottom of Probe at 20.0 Feet.
Started 12/08/14.
Completed 12/08/14.

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-15

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen

12/14



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-45

Location: Lat: 47.667487 Long: -122.393854 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 23 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: M. Smith  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
o —

SM |{.1] 3inches of Asphalt over damp, gray, slightly -
11 gravelly, silty SAND.

% T Moist, light brown-gray, slightly gravelly, silty
11 SAND.

S-2 g - (0.8)

v
ATD

1 “Wet, light brown-gray, silty SAND, trace
11 gravel.

“Wet, black, silty SAND, trace gravel, slight | s3 K L (1.7) Sight
MR odor, sheen, wood fragments. odor, MS
1 ™ \Wet, gray to light brown, silty SAND, trace
| gravel.

20 S-4 g ~(0.6)

Bottom of Probe at 20.0 Feet.
Started 12/08/14.
Completed 12/08/14.

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?ri\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-16

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-46

Location: Lat: 47.667526 Long: -122.394249 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 23 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: M. Smith  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
SM 11| 3inches of Asphalt over damp-moist, gray, 0 (]
; silty, gravelly SAND, trace plastic fragments. ]
- s1 & -(1.3)
v
ATD
“Wet, gray, silty SAND, trace gravel, trace S ]
plastic fragments.
s2 KX - (1.4)
“SAbundant wood fragments. B
“Wet, gray to dark brown, silty, gravelly —10 ]
SAND, wood, plastic fragments.
- s3 & - (1.1)
“Wet, gray, silty SAND, trace gravel, trace 15 ]
plastic, wood fragments.
i sS4 K
Bottom of Probe at 20.0 Feet. 2 ]
Started 12/08/14. i
Completed 12/08/14.
—25

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?ri\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-17

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-47

Location: Lat: 47.667534 Long: -122.394359 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 24 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 3 inches of Asphalt over damp, brown, 0 ]
\slightly sandy, slightly gravelly SILT.
: - — - (0.6) N
Wood debris. 0o N
B s1 K
" Damp, gray SAND with trace gravel, rubbish |
(plastic).
_5 —
Becomes silty SAND. _ _ _ _ _ _ __ _ _ | i s2 K -(13)
\WOooD (sawdust, dark brown wood debris).
v
____________________ L ATD
| Wet, dark brown, sandy SILT with organic
material.
" Verywet, gray SAND.” ~ ~ ~ T T T T 7] i
B s-3 K3 - (0.6) No
odor, NS
[ Verywet, gray CLAY.” ~ ~ ~ T T T T ] i
| SP [T Verywet, graySAND.” ~ ~ T T T T T ] i
i S-4 & - (0.2) No
odor, NS
Bottom of Probe at 20.0 Feet. 2 T
Started 12/08/14. B
Completed 12/08/14.
—25

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-18

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-48

Location: Lat: 47.667542 Long: -122.394445 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 24 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 3 inches of Asphalt over damp, gray-brown, 0 ]

slightly sandy, gravelly SILT.

\Becomes gray SILT.

S-1 & - (1.6) No

odor, NS

S-2 & - (1.8) No
ATD odor, NS

oL sand.

S-3 & L (2.0) No

odor, NS

[ CL -1 &inch CLAYseam.” =~~~ ~ ~ 7 i

SP Very wet, gray SAND. |
20 S - (7.6) No
Bottom of Probe at 20.0 Feet. odor, NS

Started 12/09/14. B

Completed 12/09/14.
—25

re
AN

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;'oqut?rg\év?ter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-19

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-49

Location: Lat: 47.667572 Long: -122.394544 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 25 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 3 inches of Asphalt over damp, brown-gray, 0 ]
slightly gravelly, sandy SILT.
“8-inch layer of wood debris. B N S

odor

S-1 & - (1.2) No

odor, NS

ST Becomes gravelly.

S-2 & L (2.4) No

odor, SS
—MC T Very wet, gray SICT. i
BE TRock, ~2"diameter. J-—20 s-3 K& - (1.8) No
[ Very wet, gray SAND. [ odor, NS
Bottom of Probe at 20.0 Feet. |
Started 12/09/14.
Completed 12/09/14. B
—25
re
an

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-20

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-50

Location: Lat: 47.667713 Long: -122.394031 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 25 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 4 inches of Asphalt over damp, brown-gray, 0 ]
sandy, slightly gravelly SILT.
“Wood debris. i
“Becomes moist, dark gray. B S-1 & - (66.8)
Petroleum-ljke
odor, MS
_5 —
| Becomes wet. i
“[TBecomes light brown. _ _ _ _ _ __ _ __ I s2 &Y - (18)No
Wet, red-brown SAND, wood debris. | ATD odor, NS
—10 — - (2.2) No
odor, NS
Becomes very gravelly, very wet, gray-brown.
B | Becomes gray, fine SAND.” ~ ~ ~ ~ ] s s-3 K3 L (0.1) No
odor, NS
B " Verywet, gray CLAY.” ~ ~ ~ T T T T ] i
%0 S-4 & - (0.1) No
Bottom of Probe at 20.0 Feet. odor, NS
Started 12/08/14. B
Completed 12/08/14.
—25
re
AN

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;'oqut?rg\év?ter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-21

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-51

Location: Lat: 47.667717 Long: -122.393942
Approximate Ground Surface Elevation: 25 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

Drill Equipment: Direct Push

Sample Type: Acetate Liner

Hole Diameter: 2 inches

Logged By: N. Galvin  Reviewed By: M. Pagel

LAB
USCS Graphic . L Depth TEg-erS
Class Log Soil Descriptions in Feet Sample & (PID)
ML 3 inches of Asphalt over damp, brown, 0 ]
sandy, gravelly SILT.
~ S-1 - (49.2
Becomes dark gray-black. B & (Solve)nt/pet‘oleum-like
odor, HS
M T[] Moist, dark gray-black. sandy, gravelly SICT. | ° ] " Soventpetoleum-ke
odor, HS
“Becomes gray. B
I & v
Wet, Tight brown to red-brown SAND. ATD s2 K& L 09)
“Becomes silty with wood debris. B
“Becomes ver B
y wet, gray.
Trace gravel. B
B S-3 & - (2.3) Slight
odor, NS
| CL 7] Verywet,grayCLAY. i
| ML ] Iﬁ_\TeW wet graySILT. —— ——  — ] 2 S-4 [ - (0.1) No
Bottom of Probe at 20.0 Feet. odor, NS
Started 12/09/14. B
Completed 12/09/14.
—25
re
AN
1. Refer to Figure A-1 for explanation of descriptions and symbols. I
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual. HARTCRowsm
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-22

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-52

Location: Lat: 47.667725 Long: -122.393406 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 24 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: M. Smith  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
2 inches of Asphalt over damp, light brown to 0 ]
light gray, silty, gravelly SAND. ] T N
] i s1 K
1-inch SAND seams over damp, light brown,
sandy SILT.
111 Moist, light gray to gray, slightly gravelly silty - T° ] s
111 SAND.
\vi
14 | ATD
Ks “Moist, black, slightly gravelly, silty SAND. S-2 &
TGP P %‘—v—veT, gray sandy GRAVEL trace st | '° ] s e
o
R L
OO
5O i
| SM {1 Wet, light gray-brown, siity SAND, trace | s-3 &Y
gravel.
‘1: ‘1 Wet, light gray, silty SAND, trace gravel. 1 ]
%0 S-4 & - (0.1) No
Bottom of Probe at 20.0 Feet. odor, NS
Started 12/08/14. i
Completed 12/08/14.
—25
re
AN

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-23

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-53

Location: Lat: 47.667600 Long: -122.395004 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 31 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 3 inches of Asphalt over damp, gray-brown, 0 ]
sandy, gravelly SILT.
5P [ T3dnch seam of damp, dark gray SILT. __ _ T
, \Moist, gray SAND. i s1 K L (121.5)
Charcoal fragment. Odor, S8
— - (16.7)
Diesel-like
odor, MS
| > 2-inch black, silty SAND seam with sheen | s2 X - (~500)
SM/ .| T and diesel-like odor. | Sglvemgike
L oaor,

v
ATD

S-3 & - (18.7) No

odor, NS
- cr '7 " Very wet, gray CLAY.” — — — ~ 7 7] i sS4 K L (0.9) No
odor, NS
20 —
Bottom of Probe at 20.0 Feet.
Started 12/08/14. B
Completed 12/08/14.
—25
re
an

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;'oqut?rg\év?ter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-24

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-54

Location: Lat: 47.667720 Long: -122.393868 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 25 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
ML 3 inches of Asphalt over damp-moist, 0 ]
black-brown, sandy SILT with organic | S-1 & L 0.2) No
material (peat). odor, NS
(P)'II: “\Wood debris/fragments, organic material. S 1 O N

Very wet, brown-gray, sandy SILT._ _ _ _ _ | e B
Very wet, brown SAND. B g
B S-2 - (<0.1) No
-1 ™3-inch gray SILT seam. i odor, NS

Very wet, brown-gray SAND.

i S-3 & L (0.1) No

S odor, NS
ZEEZ%Z\Z@Eeﬁra:@@i:::::::::’
ML | __ (Very dense), very wet, gray SILT. P Ll
Bottom of Probe at 20.0 Feet.
Started 12/09/14. L
Completed 12/09/14.
—25
re
AN

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?ri\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-25

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-55

Location: Lat: 47.667063 Long: -122.394543 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 24 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
GP P/ 4to 6inches of Concrete over damp-moist, 0 ]
° D dark gray-brown, slightly sandy, silty
D, (\ GRAVEL with cobbles (2" diameter). N 1 ‘f)‘dgg ’;‘\los

6 Q| \Wood fragments.

PT [o_{™2inches of black, organic PEAT.

v
ATD
S-1 & - (<0.1) No

odor, NS

L s2 K - (<0.1) No
“Becomes brown. odor, NS

“Wood fragments/debris.

ML [|TI]” Wet, gray-orown SILT.

i S-3 & - (<0.1) No

odor, NS
Bottom of Probe at 20.0 Feet. 20 i
Started 12/10/14, i
Completed 12/10/14.
—25

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-26

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-56

Location: Lat: 47.667403 Long: -122.394017
Approximate Ground Surface Elevation: 23 Feet
Horizontal Datum: WGS 1984

Vertical Datum: MSL

USCS Graphic . L Depth
Class Log Soil Descriptions in Feet
GP 3 inches of Asphalt over damp, gray-brown, 0

b J

)o(} sandy, silty GRAVEL.
o
iy

"1 >Rock
“Becomes silty.

“Becomes very wet, gray-brown.

20

Drill Equipment: Direct Push

Sample Type: Acetate Liner

Hole Diameter: 2 inches

Logged By: N. Galvin  Reviewed By: M. Pagel

LAB
TESTS

Sample & (PID)

S-1 & - (0.1) No

odor, NS

S-2 & - (0.3) No
odor, NS

S-3 & - (0.6) No
odor, SS

— - (0.4) No
odor, NS

S-4 & - (<0.1) No

Bottom of Probe at 20.0 Feet. odor, NS
Started 12/10/14. B
Completed 12/10/14.
—25
re
AN
1. Refer to Figure A-1 for explanation of descriptions and symbols. I
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual. HARTCRowsm
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise
supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary .
with time. Figure A-27

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen



PUSH PROBE LOG-ENV 1780056-PP-12-14.GPJ HC_CORP.GDT 4/24/15

Push Probe Log JT-US-57

Location: Lat: 47.667374 Long: -122.393906 Drill Equipment: Direct Push
Approximate Ground Surface Elevation: 23 Feet Sample Type: Acetate Liner
Horizontal Datum: WGS 1984 Hole Diameter: 2 inches
Vertical Datum: MSL Logged By: N. Galvin  Reviewed By: M. Pagel
LAB
i TESTS
USCS Graphic . L Depth
Class Log Soil Descriptions in Feet Sample & (PID)
GP P/ 83inches of Asphalt over damp, gray-brown, 0 ]
30(} sandy, silty GRAVEL.
'SP %] Damp, gray SAND.” T T T T T T ] i
ML [[T|[ Damp, gray SICT with gravel. | i
L SR - (0.7) Very
slight
petroleum-like
N odor, NS
_5 —
| SP TT Wet, graybrown SAND.” ~ T T T T ] v
RS ATD
SM  [~~]>6 inches of silty SAND. s2 K& L 0.2) No
: B odor, NS
SP  [-%:{>Becomes gray. i
— - (<0.1) No
odor, NS
S-3 & - (<0.1) No
odor, NS
20 —
Bottom of Probe at 20.0 Feet.
Started 12/10/14. B
Completed 12/10/14.
—25
re
AN

1. Refer to Figure A-1 for explanation of descriptions and symbols. HARTCRowsm

2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by laboratory testing (ASTM D 2487). 17800-56 12/14
4. ﬁi;%%?rg\évéter level, if indicated, is at time of drilling (ATD) or for date specified. Level may vary Figure A-28

5. NS = No Sheen; SS = Slight Sheen; MS = Moderate Sheen; HS = Heavy Sheen
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APPENDIX B

CHEMICAL DATA QUALITY REVIEW FOR
ADDITIONAL SAMPLE DELIVERY GROUPS
ZNO7, ZVV45, ZW20, AND ZX98

Between November and December 2014, 71 soil samples, 28 groundwater samples, three field
duplicates, and eight trip blanks were collected. In January 2015, five sediment samples and one trip
blank were collected. The samples were submitted to Analytical Resources, Inc. (ARI), of Tukwila,
Washington, for analysis. The laboratory reported results as ARI Job Numbers ZM61, ZN93, Z0O63,
2064, 2065, ZP39, ZQ10, ZQ89, and ZS52. Data validation of those samples was conducted and
reported by Pyron Environmental; the data validation report is presented as an attachment to this
appendix.

Additional analyses were conducted on selected soil samples and reported as ARl Job Numbers ZV07
and ZV45. Additional water samples were collected in February 2015 and reported as ARI Job Numbers
ZW?20 and ZX98. These additional results were validated by a Hart Crowser chemist. The results of this
data validation are presented below.

Selected soil samples were analyzed for one or more of the following:

B Diesel and motor-oil-range organics by Washington State Department of Ecology (Ecology)
method NWTPH-Dx; and
B Leachable lead by Toxicity Characteristic Leaching Procedure (TCLP) by EPA Method 1311/6010C.

The water samples were analyzed for one or more of the following:

B Semivolatile organic compounds (SVOCs) by EPA Method 8270D;

B Diesel- and motor-oil-range organics by Ecology method NWTPH-Dx with and without acid and
silica gel cleanup; and

B Total suspended solids (TSS) by Standard Method 2540D.

The laboratory performed ongoing quality assurance/quality control (QA/QC) reviews of laboratory
procedures. Hart Crowser performed the data review using laboratory QC results summary sheets to
check that they met data quality objectives for the project. Our data review followed the format
outlined in the National Functional Guidelines for Superfund Organic Methods Data Review (EPA 2008)
and National Functional Guidelines for Inorganic Superfund Data Review (EPA 2010), modified to
include specific criteria of the individual analytical methods. The following criteria were evaluated in
the validation process:

Sample preservation and holding times;
Method blanks;
Surrogate recoveries;

Laboratory control sample (LCS) recoveries;

| 7 ) 17800-56
HARTCROWSER May 12, 2016



B-2 | Jacobson Terminals

Matrix spike (MS) recoveries;
Internal standard (IS) recoveries;
Calibration criteria; and
Reporting limits (RLs).

The data were determined to be acceptable for use as qualified. Full laboratory results are at the end
of this appendix. Results of the data review follow.

SAMPLE RECEIVING NOTES AND DISCREPANCIES

ZV07. The three soil samples reported under this sample delivery group (SDG) (samples JT-US-53-S2,
JT-US-50-S1, and JT-US-51-5S2) were originally included in SDGs Z063 and ZO64. The soil samples were
frozen to extend holding times. Sample JT-US-51-S2 was inadvertently entered into the laboratory
system as JT-US-51-52. The laboratory was contacted by email on December 22, 2014, for follow-up
analyses for total petroleum hydrocarbons as gasoline, diesel, and motor oil. No sample volume had
been collected for gasoline analysis, and that analysis was not performed. Because of a
miscommunication at the laboratory, the samples were not extracted for diesel and motor oil until
after the 14-day holding time for the NWTPH-Dx method. Sample results were qualified as estimated
(J) because of the holding time exceedance.

ZV45. The two soil samples reported under this SDG (samples MW-075-S1 and JT-US-51-S1) were
originally included in SDGs ZO63 and ZP39. The laboratory was contacted by email for follow-up
analyses for leachable lead.

LABORATORY DETECTION LIMITS

Reported detection limits and analytical results were adjusted for moisture content and any required
dilution factors. Detections that fell between the method detection limit (MDL) and the reporting limit
(RL) were qualified as estimated (J) by ARI. The J qualifier was changed to T to be consistent with
Washington State’s Environmental Information Management database.

SOIL SAMPLES

Diesel- and Motor-Oil-Range Hydrocarbons

Analytical Methods

The samples were prepared following EPA Method 3546. The samples were analyzed by a gas
chromatograph (GC) fitted with a flame ionization detector (GC/FID) following the NWTPH-Dx method.

Sample Holding Times

The samples were extracted past the 14-day method-recommended holding time. Sample results for
JT-US-53-S2, JT-US-50-S1, and JT-US-51-S2 were qualified as estimated (J) because of the holding time
exceedance.

17800-56 | 7 )
May 12, 2016 HARTCROWSER



Jacobson Terminals | B-3

Blank Contamination

No target analytes were detected in laboratory blanks.

Surrogate Recovery

Surrogate recoveries were within laboratory control limits.

Laboratory Control Sample Recovery

The LCS recoveries were within laboratory control limits.

Calibration Criteria

The initial calibration curve (ICAL) was within acceptance criteria. The calibration check verifications
(CCVs) were within laboratory control limits.

TCLP Lead

Analytical Methods
Leachable lead was prepared by EPA Method 1311 and analyzed by EPA Method 6010C.

Sample Holding Times

The samples were prepared and analyzed within holding time limits.

Blank Contamination

No target analytes were detected in laboratory blanks.

Matrix Spike Recovery

Matrix spike recoveries were within method control limits.

Laboratory Duplicate Sample Analysis

The relative percent differences (RPDs) between replicate measurements were within method control
limits.

Calibration Criteria

The CCVs were within laboratory control limits.

GROUNDWATER SAMPLES

SVOCs

Analytical Methods

The sample was prepared following EPA Method 3520C. The sample was analyzed by GC fitted with a
mass spectrometer (MS) following EPA Method 8270D.

|
L 17800-56

HARTCROWSER May 12, 2016



B-4 | Jacobson Terminals

Sample Holding Times

The sample was prepared and analyzed within the holding time limits.

Blank Contamination

No target analytes were detected in the method blanks.

Surrogate Recovery

Surrogate recoveries were within laboratory control limits.

Laboratory Control Sample Recovery

LCS recoveries were within laboratory control limits with the following exceptions:

B LCS/LCSD-030315. The recoveries for all target analytes in the LCS fell within laboratory control
limits. The recoveries for 2,4-dimethylphenol and carbazole fell below laboratory control limits in
the LCS duplicate. As one batch QC sample was within laboratory control limits, the associated
sample was not qualified for 2,4-dimethylphenol or carbazole.

Internal Standard Recoveries

The IS recoveries were within acceptance criteria.

Calibration Criteria

The ICAL was within acceptance criteria. The CCVs were within laboratory control limits with the
following exception:

B CCV 031415. The recoveries for hexachlorocyclopentadiene and benzidine failed low. Benzidine
was not a target analyte; no results were qualified for that analyte. The result for
hexachlorocyclopentadiene in sample HC-MW-7S was qualified as estimated (J).

Diesel and Motor Oil Range Hydrocarbons

Analytical Methods

The sample was extracted following EPA Method 3510C. The sample was extracted again following
EPA Method 3510 C, and the second extract was acid and silica gel cleaned following the NWTPH-Dx
method. The sample extracts were analyzed by GC/FID following NWTPH-Dx method.

Sample Holding Times

The sample was originally prepared within the holding time limits. The sample was re-extracted past
the holding time limits for the acid and silica gel cleanup analysis. The results for the re-extraction
were qualified as estimated (J) due to the holding time exceedance.

Blank Contamination

No target analytes were detected in laboratory blanks.

17800-56 | 7 )
May 12, 2016 HARTCROWSER



Jacobson Terminals | B-5

Surrogate Recovery

Surrogate recoveries were within laboratory control limits.

Laboratory Control Sample Recovery

LCS recoveries were within laboratory control limits.

Calibration Criteria

The ICAL was within acceptance criteria. The CCVs were within laboratory control limits.
Conventional Analyses

Analytical Methods
TSS was determined by Standard Method 2540D.

Sample Holding Times

The sample met holding time limits.

Blank Contamination

No target analytes were detected in laboratory blanks.

Laboratory Control Sample Recovery

LCS recoveries for TSS were within laboratory control limits.

| 7 ) 17800-56
HARTCROWSER May 12, 2016
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Pyron Environmental, Inc.
Data Validation Report
Jacobson RI_2014

ACRONYMS
%D Percent difference
%R Percent recovery
%RSD Percent relative standard deviation
AMU Atomic mass unit
BFB Bromofluorobenezene
CCB Continuing calibration blank
ccv Continuing calibration verification
CF Calibration factor
CLP U.S. EPA Contract Laboratory Program
CcocC Chain-of-custody
CVAA Cold vapor atomic absorption
EPA U.S. Environmental Protection Agency
GC/MS Gas chromatograph/mass spectrometer
ICAL Initial calibration
ICB Initial calibration blank
ICP/MS Initial calibration verification
ICV Initial calibration verification
LCS Laboratory control sample
MDL Method detection limit
MS Matrix spike
MSD Matrix spike duplicate
mg/L Milligram per liter
pg/kg Microgram per kilogram
pg/L Microgram per liter
NFGs CLP National Functional Guidelines for Data Review (EPA 2014a, 2014b)
PCBs Polychlorinated biphenyls
Qc Quality control
RL Reporting limit
RPD Relative percent difference
SDG Sample delivery group
SRM Standard reference material
TOC Total organic carbon
TPH Total petroleum hydrocarbon

Page 2 of 46



Pyron Environmental, Inc.
Data Validation Report
Jacobson RI_2014

TS Total solids

TSS Total suspended solids

TVS Total volatile solids

VOCs Volatile organic compounds

Page 3 of 46



Pyron Environmental, Inc.
Data Validation Report
Jacobson RI_2014

INTRODUCTION

This report presents and discusses findings of the data validation performed on analytical data
for samples collected during November 2014 through January 2015 for the referenced project.
The laboratory reports validated herein were submitted by Analytical Resources, Inc. (ARI) in
nine sample delivery groups (SDGs): ZM61, ZN93, Z063, Z064, Z065, ZP39, ZQ10, ZQ89, and
Z2552.

A Level Il validation (Stage 2B as defined in EPA 2009) was performed on all data reported
herein. The validation followed the procedures specified in USEPA CLP Functional Guidelines
(INFGs], EPA 2014a & 2014b), with modifications to accommodate project and analytical
method requirements. The numerical quality assurance/quality control (QA/QC) criteria
applied to the validation were in accordance with those specified in Sampling and Analysis Plan
([SAP], Hart Crowser, Inc., 2013) and the current performance-based control limits established
by the laboratory (laboratory control limits). Instrument calibration, frequency of QC analyses,
and analytical sequence requirements were evaluated against the respective analytical
methods.

Validation findings are discussed for each QC parameter pertinent to each type of analyses
evaluated. Qualified data with applied data qualifiers are summarized in the Summary section
at the end of this report. Samples and the associated analyses validated herein are
summarized as follows:

Lab .
Field Sample Sampling Analysis
Sample ID ID Date Matrix VOCs | PCBs | Metals | TPH Miscelluneous
IT-6 ZM61A 11/25/14 Water X X X TSS
JT-5 ZM61B 11/25/14 Water X X X TSS
SRW-1 ZmM61C 11/25/14 Water X X X TSS
JT-10 ZM61D 11/25/14 Water X X X TSS
JT-12 ZM61E 11/25/14 Water X X X TSS
SRW-2 ZM61F 11/25/14 Water X X X TSS
IT-7 ZM61G 11/26/14 Water X X X TSS
MW-200 ZM61H 11/26/14 Water X X X TSS
JT-9 ZM61lI 11/26/14 Water X X X TSS
JT-3 ZM61) 11/26/14 Water X X X TSS
TRIP BLANKS (1) ZM61K 11/25/14 Water X
TRIP BLANKS (2) ZM61L 11/25/14 Water X
TRIP BLANKS (3) ZM61M 11/25/14 Water X
IT-6 ZM61N 11/25/14 Water X

Page 4 of 46



Pyron Environmental, Inc.
Data Validation Report
Jacobson RI_2014

Lab

Field Sample Sampling Analysis

Sample ID ID Date Matrix VOCs | PCBs | Metals | TPH Miscelluneous
JT-5 ZM610 11/25/14 Water X

SRW-1 ZM61P 11/25/14 Water X

JT-10 ZM61Q 11/25/14 Water X

JT-12 ZM61R 11/25/14 Water X

SRW-2 ZM61S 11/25/14 Water X

IT-7 ZM61T 11/26/14 Water X

MW-200 ZM61U 11/26/14 Water X

JT-9 ZM61V 11/26/14 Water X

JT-3 ZM61W 11/26/14 Water X

MW-100 ZN93A 12/05/14 Water X X X TSS
SRW-3 ZN93B 12/05/14 Water X X X TSS
JT-11 ZN93C 12/05/14 Water X X X TSS
IT-4 ZN93D 12/05/14 Water X X X TSS
JT-1100 ZN93E 12/05/14 Water X X

JT-400 ZN93F 12/05/14 Water X

Trip Blank 1 ZN93G 12/05/14 Water X

MW-100 ZN93H 12/05/14 Water X

SRW-3 ZN93lI 12/05/14 Water X

JT-11 ZN93J 12/05/14 Water X

IT-4 ZN93K 12/05/14 Water X

JT-400 ZN93L 12/05/14 Water X

JT-US-53-51 ZO63A 12/08/14 Soil X X

JT-US-53-S2 Z063B 12/08/14 Soil X X X HC

JT-US-53-S3 Z063C 12/08/14 Soil X X HC

JT-US-53-54 Z063D 12/08/14 Soil X X

JT-US-52-S2 ZO63E 12/08/14 Soil X X

JT-US-52-54 ZO63F 12/08/14 Soil X X

JT-US-50-51 Z063G 12/08/14 Soil X X X

JT-US-50-S2 ZO63H 12/08/14 Soil X X

JT-US-50-S3 Z063lI 12/08/14 Soil X X

JT-US-51-S1 Z063) 12/08/14 Soil X X X HC

JT-US-51-S2 Z063K 12/08/14 Soil X X HC

JT-US-51-S3 Z063L 12/08/14 Soil X X

JT-US-51-54 Z063M 12/08/14 Soil X X

JT-US-45-S2 ZO63N 12/08/14 Soil X X X

Page 5 of 46



Pyron Environmental, Inc.
Data Validation Report
Jacobson RI_2014

. Lab . Analysis

Field Sample Sampling

Sample ID ID Date Matrix VOCs | PCBs | Metals | TPH Miscelluneous
JT-US-45-54 Z0630 12/08/14 Soil X X X

JT-US-44-51 Z063P 12/08/14 Soil X X X

JT-US-44-S2 Z063Q 12/08/14 Soil X X X

JT-US-44-S3 ZO63R 12/08/14 Soil X X X

JT-US-46-S2 ZO64A 12/08/14 Soil X X

JT-US-46-54 Z064B 12/08/14 Soil X X

JT-US-47-S2 Z064C 12/08/14 Soil X X

JT-US-47-S3 Z064D 12/08/14 Soil X X

JT-US-47-S4 ZO64E 12/08/14 Soil X X

JT-US-41-S2 ZO64F 12/09/14 Soil X X X X TOC,TS
JT-US-49-51 Z064G 12/09/14 Soil X X

JT-US-49-S2 ZO64H 12/09/14 Soil X X

JT-US-49-S3 Z064l 12/09/14 Soil X X

JT-US-48-S2 Z064) 12/09/14 Soil X X

JT-US-48-S4 Z064K 12/09/14 Soil X X

JT-US-42-S2 Z064L 12/09/14 Soil X X X X TOC,TS
JT-US-42-S3 Z064M 12/09/14 Soil X X

JT-US-40-S2 ZO64N 12/09/14 Soil X X X X TOC,TS
JT-US-40-S3 Z0640 12/09/14 Soil X X X

JT-US-43-S2 ZO65A 12/09/14 Soil X X X X TOC,TS
JT-US-43-S3 Z065B 12/09/14 Soil X X

JT-US-39-51 Z065C 12/09/14 Soil X X X X TOC,TS
JT-US-39-S2 Z065D 12/09/14 Soil X X X X TOC,TS
JT-US-54-S2 ZO65E 12/09/14 Soil X X

JT-US-54-S3 ZO65F 12/09/14 Soil X X

JT-US-55-51 Z065G 12/10/14 Soil X X X TOC,TS
JT-US-55-S2 ZO65H 12/10/14 Soil X X X

JT-US-56-S2 Z065I 12/10/14 Soil X X

JT-US-56-S3 Z065) 12/10/14 Soil X X

JT-US-57-51 Z0O65K 12/10/14 Soil X X HC

JT-US-57-S2 Z0O65L 12/10/14 Soil X X

Trip Blank Z065M 12/10/14 Water X

MW-08S-S2 ZP39A 12/11/14 Soil X X X TOC,TS
MW-08S-S3 ZP39B 12/11/14 Soil X X X TOC,TS
MW-08S-S4 ZP39C 12/11/14 Soil X X X TOC,TS
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. Lab . Analysis
Field Sample Sampling
Sample ID ID Date Matrix VOCs | PCBs | Metals | TPH Miscelluneous
MW-07S-S1 ZP39D 12/11/14 Soil X X X X TOC,TS
JT-MW-075-S2 ZP39E 12/12/14 Soil X X X X TOC,TS
JT-MW-075-S3 ZP39F 12/12/14 Soil X X X X TOC,TS
JT-MW-075-54 ZP39G 12/12/14 Soil X X X X TOC,TS
JT-MW-06D-52 ZP39H 12/12/14 Soil X X
JT-MW-06D-S3 ZP39I 12/12/14 Soil X X
JT-MW-06D-54 ZP39) 12/12/14 Soil X X
JT-MW-06D-S5 ZP39K 12/12/14 Soil X X
JT-MW-03D-S1 ZP39L 12/15/14 Soil X X X X
JT-MW-03D-52 ZP39M 12/15/14 Soil X X X X
JT-MW-03D-S3 ZP39N 12/15/14 Soil X X X
JT-MW-03D-54 ZP390 12/15/14 Soil X X X
JT-MW-03D-S5 ZP39P 12/15/14 Soil X X
TRIP BLANKS ZP39Q 12/11/14 Water X
JT-MW-04D-S1 ZQ10A 12/16/14 Soil X X
JT-MW-04D-S2 ZQ108B 12/16/14 Soil X X
JT-MW-04D-S3 ZQloc 12/16/14 Soil X X
JT-MW-04D-54 ZQ10D 12/16/14 Soil X X
JT-MW-04D-S5 ZQ10E 12/16/14 Soil X X
JT-MW-04D-S6 ZQ10F 12/16/14 Soil X X
JT-MW-01S-S2 ZQ10G 12/16/14 Soil X X X TOC,TS
JT-MW-01S-S3 ZQ10H 12/16/14 Soil X X X TOC,TS
JT-MW-01S-54 ZQ10l 12/16/14 Soil X X X TOC,TS
JT-MW-01S-S5 ZQ10!J 12/16/14 Soil X X X TOC,TS
Trip Blank ZQ10K 12/16/14 Water X
IW-5D-GW ZQ89A 12/23/14 Water X X TSS
MW-4-GW ZQ89B 12/23/14 Water X X X X TSS
MW-400-GW ZQ89C 12/23/14 Water X X X X
HC-MW-1-GW ZQ89D 12/23/14 Water X X X X TSS
JT-MW-075-GW | ZQ89E 12/23/14 Water X X X NH;, TSS
JT-MW-04D-GW | ZQ89F 12/23/14 Water X X X NH3, TSS
JT-MW-08S-GW | ZQ89G 12/23/14 Water X X X TSS
JT-MW-01S-GW | ZQ89H 12/23/14 Water X X X TSS
JT-MW-06D-GW | ZQ89I 12/23/14 Water X X X TSS
JT-MW-055-GW | ZQ89J 12/23/14 Water X X X TSS
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. Lab . Analysis

Field Sample Sampling
Sample ID ID Date Matrix VOCs | PCBs | Metals | TPH Miscelluneous
HC-MW-2-GW ZQ89K 12/24/14 Water X X X X TSS
HC-MW-3-GW ZQ89L 12/24/14 Water X X X X TSS
IW-55-GW ZQ89M 12/24/14 Water X X TSS
JT-MW-025-GW | ZQ89N 12/24/14 Water X X X TSS
JT-MW-03D-GW | ZQ890 12/24/14 Water X X X TSS
MW-4-GW ZQ89pP 12/23/14 Water X
MW-400-GW ZQ89Q 12/23/14 Water X
HC-MW-1-GW ZQ89R 12/23/14 Water X
JT-MW-075-GW | ZQ89S 12/23/14 Water X
JT-MW-04D-GW | ZQ89T 12/23/14 Water X
JT-MW-085-GW | ZQ89U 12/23/14 Water X
JT-MW-015-GW | ZQ89V 12/23/14 Water X
JT-MW-06D-GW | ZQ89W 12/23/14 Water X
JT-MW-055-GW | ZQ89X 12/23/14 Water X
HC-MW-2-GW ZQ89Y 12/24/14 Water X
HC-MW-3-GW ZQ897 12/24/14 Water X
JT-MW-025-GW | ZQ89AA 12/24/14 Water X
JT-MW-03D-GW | ZQ89AB 12/24/14 Water X
TRIP BLANKS ZQ89AC 12/23/14 Water X
JT-SS-06 ZS52A 01/12/15 | Sediment X X X NH3,TOC,TS,TVS, S
JT-SS-07 Z552B 01/12/15 | Sediment X X X NH3,TOC,TS,TVS, S
JT-SS-08 Z552C 01/12/15 | Sediment X X X NH3,TOC,TS,TVS, S
JT-SS-09 Z552D 01/12/15 | Sediment X X X NH3,TOC,TS,TVS, S
JT-SS-10 ZS52E 01/12/15 | Sediment X X X NH3,TOC,TS,TVS, S
TRIP BLANK ZS52F 01/12/15 Water X

Notes:

HC: Hydrocarbon identification (HCID), gasoline, diesel, and lube oil ranges
Metals: Arsenic, cadmium, chromium, lead, mercury; total recoverable and dissolved for water samples.
NH;: Ammonia

PCBs: Polychlorinated biphenyls

s”: Sulfide

TOC: Total organic carbon

TPH: Total petroleum hydrocarbon, diesel and lube oil ranges

TS: Total solids

TSS: Total suspended solids

TVS: Total volatile solids

VOCs: Volatile organic compounds

X: The analysis was requested and performed on the sample.
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Analytical methods in respect to analytical parameters validated herein and the laboratory
performing the analyses are summarized below:

Parameter

Analytical Method

Laboratory

Volatile Organic Compounds (VOCs)

SW846 Method 8260C

Polychlorinated Biphenyls (PCBs)

SW846 Method 8082A

Metals (arsenic, cadmium, chromium, & lead)

EPA Method 200.8

Mercury (Water/Soil)

SW846 Methods 7470A/7471A

TPH-Diesel & Lube Qil

NWTPH-Dx

Hydrocarbon Identification

NWTPH-HCID

Ammonia (NHs)

EPA Method 350.1 Modified

Total Organic Carbon (TOC)

Plumb 1981

Total Sulfide

SM Method 450052 D

Total Solids

SM Method 2540G

Total Volatile Solids

SM Method 2540G

Total Suspended Solids

SM Method 2540D

Analytical Resources, Inc.
Tukwila, Washington

Notes:

1. SW846 - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition,

December 1996.

2. EPA Method 200.8 - Method 200.8: Determination of Trace Elements In Waters And Wastes by Inductively
Coupled Plasma - Mass Spectrometry Revision 5.4. 1995.
3. NWTPH Methods - Analytical Methods for Petroleum Hydrocarbons, ECY 97-602. Washington State

Department of Ecology. June 1997.

4. Plumb 1981 - Procedures for Handling and Chemical Analysis of Sediment and Water Samples. Technical
Report, EPA/CE-B1-1. U.S. Army Corps of Engineers. Plumb, R.H. 1981.
5. SM - Standard Methods for the Examination of Water and Wastewater, American Public Health Association,

20th Edition, 1995.
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DATA VALIDATION FINDINGS

1. Volatile Organic Compounds (VOCs) by GC/MS (SW846 Method 8260C)
1.1 Sample Management and Holding Times

Temperature for two of the coolers was measured at 7.6°C and 10.4°C, greater than 6°C,
upon receipt at the laboratory. VOCs samples in these coolers that were collected more
than four hours prior to the laboratory receipt were considered affected. VOCs results for
samples JT-6, JT-7, JT-12, SRW-1, SRW-2, and MW-200 were qualified (J) for detects and
(UJ)) for non-detects as estimated. No other anomalies were identified in relation to
sample preservation, handling, and transport.

Soil and water samples should be preserved immediately and analyzed within 14 days.
Unpreserved soil and water samples should be analyzed within two and seven days of
collection, respectively. All samples were preserved and analyzed within the required
holding times, except that samples JT-10, JT-12, and SRW-2 were analyzed one-day past
the 14-day holding time due to laboratory power outage and sample SRW-3 was
analyzed four days past the seven-day holding time (sample pH measured at 8 upon
analysis). VOCs results for these samples were qualified (J) for detects and (UJ) for non-
detects as estimated.

Samples JT-6, JT-11, and JT-1100 required dilution analyses for chlorobenzene. The
dilution analyses were performed one to four days past the 14-day holding time.
Chlorobenzene results for these samples were qualified (J) as estimated.

1.2 GC/MS Instrument Performance Check

Bromofluorobenzene (BFB) tuning was performed within each 12-hour interval. All
required ion abundance ratios met the method requirements.

1.3 Initial Calibration

The method requires that (1) if linear average response factors (RFs) is chosen as the
quantitation option, the percent relative standard deviation (%RSD) of RFs be <20% for
target compounds, (2) if least-square linear regression is chosen for quantitation, the
correlation coefficient (r) be 20.99 and the recovery of lowest standard is within 70-
130%, (3) if six-point non-linear (quadratic) curve is chosen for quantitation, the
coefficient of determination (r’) be >0.99, (4) compound RFs are > the minimum RF
specified in Method 8260C, Table 4, and (5) a second source standard (ICV) should be
analyzed immediately after the initial calibration and the percent difference (%D) values
for all target and surrogate compounds should be within £30%.
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The Initial calibration either met all the criteria or the outliers had no adverse effects on
data usability (e.g., %RSD >20% for a compound not detected in samples).

Calibration Verification

The method requires that (1) continuing calibrations be analyzed at the beginning of
each 12-hour analysis period prior to the analysis of method blank and samples, (2) the
%D values be within £20%, (3) compound RFs are > the minimum RF specified in Method
8260C, Table 4, and (4) the internal standards in the calibration verification standard
changes by a factor of two (-50% to + 100%) from that in the mid-point standard level of
the most recent initial calibration sequence. Calibration verification analyses either met
the criteria or the outliers had no adverse effects on data usability (e.g., biased-high %D
value for a compound not detected in samples), except for the following:

Calibration Data
Verification ID Analyte %D Bias | Affected Sample Qualifier
IT-6
JT-5
Instrument: NT3 | Acrolein -27.4% Low SRW-1 Ul
12/3/14, 1008 Hexachlorobutadiene -28.3% TRIP BLANKS (1)

TRIP BLANKS (2)
TRIP BLANKS (3)

JT-10
JT-12
SRW-2
Ilnzs/tigr/nlintl.ol\g?: Hexachlorobutadiene -24.7% | Low | JT-7 uJ
! MW-200
IT-9
JT-3
Chloromethane -22.8%
Bromomethane -28.8%
Acetone -28.0%
2-Butanone -26.5%
Vinyl Acetate -32.0% MW-100
Instrument: NT3 | 4-Methyl-2-pentanone -22.3% Low SRW-3 Ul
12/16/14, 1127 2-Hexanone -21.0% JT-11
Acrolein -23.2% JT-1100
Acrylonitrile -27.2%

1,2-Dibromo-3-chloropropane | -24.3%
trans-1,4-Dichloro-2-butene -20.7%
Hexachlorobutadiene -23.6%
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Calibration
Verification ID

Analyte

%D

Bias

Affected Sample

Data
Qualifier

Instrument: NT5
12/16/14, 0940

Chloromethane
Bromomethane
lodomethane
2-Chloroethylvinylether
4-Methyl-2-pentanone
2-Hexanone
Naphthalene

-26.3%
-60.4%
-35.9%
-32.3%
-22.4%
-22.5%
-21.2%

Low

JT-US-53-51
JT-US-53-52
JT-US-53-S3
JT-US-53-54
JT-US-52-54
JT-US-50-S1
JT-US-50-S2
JT-US-50-S3
JT-US-51-51
JT-US-51-52
JT-US-51-S3
JT-US-51-54
JT-US-45-S2
JT-US-45-54
JT-US-44-51
JT-US-44-52

uUJ

Instrument: NT5
12/17/14, 1207

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
lodomethane

-32.4%
-25.7%
-67.2%
-22.4%
-61.0%

Low

JT-US-46-52
JT-US-47-52
JT-US-47-S3
JT-US-47-54
JT-US-41-S2
JT-US-49-51
JT-US-49-52
JT-US-48-52
JT-US-48-54
JT-US-42-52
JT-US-42-53
JT-US-40-S2
JT-US-52-S2
JT-US-44-52
JT-US-44-S3
JT-US-49-53

J/uUl

Instrument: NT5
12/19/14, 0928

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
lodomethane
2-Chloroethylvinylether

-28.8%
-20.9%
-36.1%
-21.1%
-26.4%
-22.2%

Low

JT-US-46-54
JT-US-49-S3
JT-US-40-S3

uUJ

Instrument: NT5
12/17/14, 1207

Acetone

52.7%

High

JT-US-46-52
JT-US-47-52
JT-US-47-S3
JT-US-47-54
JT-US-49-51
JT-US-48-S2
JT-US-42-52
JT-US-42-S3
JT-US-40-52
JT-US-52-52
JT-US-49-53
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Calibration Data
Verification ID Analyte %D Bias | Affected Sample Qualifier
JT-US-43-S2
JT-US-43-S3
Chloromethane -26.0% JT-US-39-S1
Bromomethane -46.0% JT-US-39-S2
Instrument: NT5 | Chloroethane -20.6% Low JT-US-54-S2 Ul
12/18/14, 1702 lodomethane -47.7% JT-US-54-S3
Methylene Chloride -31.2% JT-US-55-S1
2-Chloroethylvinylether -20.1% JT-US-55-S2
JT-US-56-S2
JT-US-56-S3
Instrument: NT5 . JT-US-39-S2
12/18/14,1702 | ZPutanene 36-2% | High | 1. ys.55-5 !
Chloromethane -28.8%
Vinyl Chloride -20.9% IT-US-57-51
Instrument: NT5 | Bromomethane -36.1% Low | JT-US-57-52 us
12/26/14, 1525 Chloroethane -21.1% Trip Blank
lodomethane -26.4%
2-Chloroethylvinylether -22.2%
JT-MW-04D-S1
JT-MW-04D-S2
JT-MW-04D-S3
Bromomethane -20.7% JT-MW-04D-54
Instrument: NT5 | Acrolein -25.1% IT-MW-04D-55
12/19/14, 928 5-Butanone -20.8% | Low | JT-MW-04D-S6 uJ
2-Chloroethylvinylether -27.0% IT-MW-015-52
JT-MW-01S-S3
JT-MW-01S-54
JT-MW-01S-S5
Trip Blank
Acrolein -25.4%
Acetone -23.8% MW-08S-S2
Instrument: NT5 | Acrylonitrile -23.4% MW-08S-S3
12/23/14,0808 | Vinyl Acetate 27.3% | % | Mw-08s-s4 uiIT/]
2-Butanone -23.8% TRIP BLANKS
2-Chloroethylvinylether -24.8%
MW-07S-S1
JT-MW-07S-S3
JT-MW-075-54
JT-MW-06D-S2
JT-MW-06D-S3
Instrument: NT5 | Chloroethane -20.7% IT-MW-06D-54
12/23/14,2031 | Acrolein 26.0% | 1OW | [TMW06D-5> v
! JT-MW-03D-S1
JT-MW-03D-S2
JT-MW-03D-S3
JT-MW-03D-54
JT-MW-03D-S5
JT-MW-075-S2
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Data
Qualifier

Calibration

Verification ID Analyte %D Bias | Affected Sample

IW-5D-GW
IW-55-GW
MW-4-GW
MW-400-GW
HC-MW-1-GW
JT-MW-075-GW
JT-MW-085-GW
JT-MW-01S-GW
JT-MW-04D-GW
JT-MW-06D-GW
JT-MW-055-GW
HC-MW-2-GW
HC-MW-3-GW
JT-MW-025-GW
JT-MW-03D-GW
TRIP BLANKS

-22.9%
-23.8%
-26.3%

2-Butanone
2-Hexanone
2—ChIoroethylvinylether(A)

Instrument: NT2

1/2/15, 1318 Low

w/T

JT-S5-06
JT-55-07
JT-55-08
Low | 11 5509 ul
JT-55-10

-55.4%
-24.2%
-22.3%
-20.3%

2-Chloroethylvinylether
2-Hexanone

Naphthalene
1,1,2,2-Tetrachloroethane

Instrument: NT5
1/15/15, 1046

TRIP BLANK

Note:

- 2-Chlorovinylether in water samples breaks down due to acidic preservation, and the results were
qualified (R) and rejected for all water samples (see Section 1.12). No further data qualifiers were
assigned to the 2-chlorovinylether results herein.

Blanks

Method Blanks: Method blanks were prepared and analyzed as required. Target analytes
were detected in the method blanks at levels greater than their method detection limits
(MDLs) but less than the reporting limits (RLs). Sample results greater than their MDLs
but less than the RLs were qualified (U) as non-detected at their RLs. Sample results
greater than their RLs but less than 5x the amount found in the method blank were
qualified (U) as non-detected at the reported values. Sample results greater than 5x the
level found in the method blank were considered not affected and no action was taken,
except that methylene chloride was consistently present in samples at levels slightly
above their RLs, comparable to those found in most method blanks. Methylene chloride
results were qualified (U) at the reported values in these cases. Qualified data were
presented as follows:

Original | Adjusted
Blank ID | Compound Blank Affected Sample | Result Result Unit
JT-7 0.32 0.32U
14-25981 | Toluene 0.13) .9 0.39 0.39 U ug/L
14-25981 | 1,2,4-Trimethylbenzene 0.11) IT-7 0.23 0.23 U ug/L
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Original | Adjusted

Blank ID | Compound Blank Affected Sample | Result Result Unit
TRIP BLANKS (1) 1.2 1.2U

14-25978 | Methylene Chloride 0.76J | TRIP BLANKS (2) 1.2 12U ug/L
TRIP BLANKS (3) 1.1 1.1U

14-26644 | Methylene Chloride 0.66J | Trip Blank 1 1.2 1.2U ug/L
JT-US-53-54 4.0 40U
JT-US-52-54 3.3 33U
JT-US-50-S2 2.9 29U

14-27074 1.1) JT-US-50-S3 2.7 27U

14-27075 . 54) JT-US-51-S2 2.0 20U

1427099 | Methylene Chloride 1.6J | JT-US-51-53 3.4 3ay | He/ke

14-27106 78 JT-US-51-S4 5.8 5.8U
JT-US-45-S2 2.0 20U
JT-US-45-54 2.6 26U
JT-US-44-S3 2.6 26U
JT-US-46-S2 1.6 16U
JT-US-46-S4 2.7 27U
JT-US-47-S2 0.81J 1.8U
JT-US-47-S3 2.7 2.7V
JT-US-47-S4 2.2 2.2V

14-27074 1.1) JT-US-41-S2 2.5 25U

14-27075 . 54 JT-US-49-S1 1.6J 20U

1427099 | Methylene Chloride 1.6) | JT-US-49-52 26 26u | Me/ke

14-27106 78] JT-US-49-S3 3.2 3.2V
JT-US-48-S2 2.2 2.2V
JT-US-48-54 1.6) 1.8U
JT-US-42-S2 1) 21U
JT-US-42-S3 3.3 33U
JT-US-40-S2 2.2 22U
JT-US-43-S2 1.8 18U
JT-US-43-S3 5.4 54U
JT-US-39-S1 11000 11000 U
JT-US-39-S2 5.0 5.0U

14-27122 18] JT-US-54-S2 3.4 34U

14-27124 92 ) JT-US-54-S3 3.1 3.1U

Methylene Chloride JT-US-55-S1 4.2 4.2U ug/kg

14-27133 1.6)

14-27132 73 JT-US-55-S2 4.4 44U
JT-US-56-S2 3.0 30U
JT-US-56-S3 4.5 45U
JT-US-57-S1 2.6 26U
JT-US-57-S2 2.0 20U
Trip Blank 2.4 24U

14-28060 | 1,2,4-Trichlorobenzene 0.7) JT-MW-04D-S2 0.8J 45U ug/kg
MW-08S-S3 3.6J 41U

14-27581 | Naphthalene 1.2 MW-085-54 5 1) 42U ug/kg
MW-085-53 0.9 16U ug/kg

14-27581 | Methylene Chloride “ MW-08S-S4 1.0 1.7U ug/kg
TRIP BLANKS 1.0J 20U ug/L
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Original | Adjusted
Blank ID | Compound Blank Affected Sample | Result Result Unit
JT-MW-07S-S3 0.8) 29U
JT-MW-07S-54 2.7 27U
JT-MW-06D-S3 1.0J 1.8U
JT-MW-06D-54 2.1) 21U
. JT-MW-06D-S5 1.9 19U
14-27584 | Methylene Chloride 0.6 IT-MW-03D-S2 0.9) 20U ug/kg
JT-MW-03D-S3 2.0 20U
JT-MW-03D-54 1.8J 20U
JT-MW-03D-S5 2.3 23U
MW-07S-S1 0.7) 1.8U
MW-07S-S1 0.6J 44U
JT-MW-03D-S2 0.6J 49U
14-27584 | Naphthalene 1.1) IT-MW-06D-53 0.6 45U ug/kg
JT-MW-07S-S3 4.0) 7.2U
JT-MW-06D-GW 0.57) 1U
14-28361 | Methylene Chloride 0.77 ) JT-MW-05S5-GW 0.62) 1U ug/L
TRIP BLANKS 1.5 15U
14-28361 | Naphthalene 0.16)J MW-4-GW 0.63 0.63U ug/L
JT-SS-06 14 14U
JT-SS-08 9.5 9.5U
15-422 Methylene Chloride 2.1) JT-SS-09 48 48U pg/ke
JT-SS-10 12 12U
TRIP BLANK 3.3 33U
JT-SS-06 10J 12U
15-422 Naphthalene 0.7) 1T-55-10 21) 10U ug/kg

Note: ) - Not detected in method blank but detected in samples comparable to detections in method
blanks in other batches.

Trip Blanks: Trip blanks were collected and submitted for VOCs analyses as required.
Target analytes were detected in trip blanks at levels greater than their MDLs but less
than the RLs. Sample results greater than their MDLs but less than the RLs were qualified
(U) as non-detected at their RLs. Sample results greater than their RLs but less than 5x
the amount found in the trip blank were qualified (U) as non-detected at the reported
values. Sample results greater than 5x the level found in the trip blank were considered
not affected and no action was taken. Qualified data were presented as follows:

Original | Adjusted
Blank ID | Compound Blank | Affected Sample Result Result Unit
JT-US-56-S2 0.5) 4.2 U
Z065M Naphthalene 3.2) IT-US-57-52 13 13U ug/ke
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Original | Adjusted
Blank ID | Compound Blank | Affected Sample Result Result Unit
JT-MW-04D-S1 2.4 24U
JT-MW-04D-S2 2.3 23U
JT-MW-04D-S3 1.5) 1.8U
JT-MW-04D-54 1.3) 16U
. JT-MW-04D-S5 1.2) 18U
ZQ10K Methylene Chloride 1.0) IT-MW-04D-S6 19 15U ug/kg
JT-MW-01S-52 2.3) 3.0U
JT-MW-01S-S3 2.5 25U
JT-MW-01S-54 2) 21U
JT-MW-01S-S5 1.9 19U

1.6 Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
percent recovery (%R) values were either within the laboratory control limits, or the
outliers had no adverse effects on data quality (e.g., biased-high surrogate spike %R and
associated compounds were not detected), except that the %R value (73.0%) for one of
the surrogate spikes, 1,2-dichloroethane-d4, in sample JT-MW-07S-S2 was less than the
lower control limit (80-120%) likely due to matrix interference. The sample was diluted
and re-analyzed, and the surrogate spike recovery was within control limits confirming
the presence of matrix interference. Since %R values for all other surrogate spikes were
within control limits in this sample during the initial analysis, VOCs results for this sample
was to be reported from the initial analysis without data qualifying.

1.7 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)
LCS and/or LCSD analyses were performed as required by the method. All %R and

relative percent difference (RPD) values met the laboratory control criteria, except for
the following:

LCS/LCSD LCS LCSD | Control Data
ID Analyte %R %R Limit RPD | Affected Sample | Qualifier
JT-5
JT-6
. SRW-1
14-25978 | Hexachlorobutadiene | 73.5% | 67.1% | 80-135% | 9.1% uJ

TRIP BLANKS (1)
TRIP BLANKS (2)
TRIP BLANKS (3)
JT-10

IT-12

SRW-2
14-25981 | Hexachlorobutadiene | 80.8% | 75.5% | 80-135% | 6.8% | JT-7 uJ
MW-200
JT-9
IT-3
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LCS/LCSD LCS LCSD | Control Data
ID Analyte %R %R Limit RPD | Affected Sample | Qualifier
MW-100
. SRW-3
14-26638 | Hexachlorobutadiene 81.6% | 70.5% | 72-135% | 14.6% T11 uJ
JT-1100
14.2707g | Bromomethane 39.0% | 42.4% | 40-172% | 8.4% ﬂﬂziizi Ul
0, 0, . 0, 0,
Chloroethane 123% | 79.0% | 53-154% | 43.3% IT-US-44-S3
14-27078 | Acetone 83.6% | 164% | 48-132% | 64.7% | JT-US-52-S2 J

Note: RPD criteria is <30%.
1.8 Matrix Spike and Matrix Spike Duplicate (MS/MSD)
MS/MSD analyses were performed on project samples at the adequate frequency (>5%

of field samples). All %R and RPD values met the laboratory control criteria, except for
the following:

Parent Mms MSD Control Affected Data
Sample ID Analyte %R %R Limit RPD | Sample Qualifier
JT-11
_ - i 0, 0, _ o,
JT-11 2-Chloroethylvinylether 0% 0% 20-157% NA 1T-1100 R
JT-US-44-S2 | 1,2,4-Trichlorobenzene | 59.0% | 71.5% | 75-130% | 19.1% | JT-US-44-S2 uJ
Notes:

Data were qualified only when both MS and MSD %R values were outside the control limits, or one of the
%R values deviated >10% from the control limit.

RPD criteria is £30%.

NA: Not applicable

1.9 Internal Standards

The method requires that (1) proper internal standards be added to all samples and
associated laboratory QC analyses, (2) internal standard retention time be within £30
seconds from that of the associated 12-hour calibration standard, and (3) the area counts
of all internal standards be within —=50% to +100% of the associated 12-hour calibration
standard. All internal standards in the sample and associated QC analyses met the
criteria.

1.10 Compound Quantitation and Method Reporting Limits

Selected samples contained target analytes at elevated levels that required dilution; the
RLs were raised proportionally, including analytes that were not detected at or above the
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MDLs. The elevated RLs were considered the best-possible quantitation limits for the
samples, and were acceptable for use.

The detection of chlorobenzene in sample JT-5 was suspected as a result of carryover
contamination. The RL was raised from 0.2 pg/L to 0.47 pg/L. The raised RL was
significantly less than the screening level of 1600 pg/L (Work Plan, Table 2B). The raised
RL is acceptable for use.

Detections of acetone and naphthalene reported in a number of samples did not meet
the method requirements for ion abundance ratios and flagged (M) by the laboratory.
These results were qualified (J) as estimated.
The RLs were supported with adequate ICAL calibration concentrations. Sample
quantitation and reporting was correctly performed. The QAPP goals for quantitation
limits were achieved.

1.11 Field Duplicates
Field duplicates were submitted for VOCs analyses as required. Sample results, RPD (or
concentration difference) values, and data qualification for detected analytes were
presented in Appendix A.

1.12 Overall Assessment of VOCs Data Usability
2-Chloroethylvinyl ether is known to break down in acidic environments. Water samples
for VOCs analyses were acid-preserved, and may cause breakdown of this compound. 2-

Chloroethylvinyl ether results for all water samples were qualified (R) and rejected.

Based on the information submitted by the laboratory, VOCs data are of known quality
and acceptable for use, as qualified.
2. Polychlorinated Biphenyls (PCBs) Aroclors by GC/ECD (SW846 Method 8082A)
2.1 Holding Times
No anomalies were identified in relation to sample preservation, handling, and transport.
Water and soil samples should be extracted within seven and 14 days of collection,

respectively. Extracts should be analyzed within 40 days of extraction. All samples were
extracted and analyzed within the required holding times.
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Initial Calibration

The method requires that (1) a minimum of 5-point calibration be performed using the
mixture of Aroclor 1016 and 1260, (2) a single-point calibration be performed for the
other five Aroclors to establish calibration factors (CFs) and for Aroclor pattern
recognition, (3) at least 3 peaks (preferably 5 peaks) must be chosen for each Aroclor for
characterization, (4) %RSD values of Aroclor 1016 and 1260 CFs must be < 20%, and (5) if
dual column analysis is chosen, both columns should meet the requirements. The
laboratory chose the internal calibration approach to establish the ICAL curve; all %RSD
values were £20%. The ICALs met the method requirements.

Calibration Verification

The method requires that (1) the ICAL be verified prior to and at the end of each 12-hour
analysis sequence (or less than 20 samples), and (2) the %D or percent drift (%Dy) values
be within £20% to demonstrate the linearity of the ICAL.

Calibration verification analyses were performed at the required frequency. The %D
and/or %Dy values either met the criteria or the outliers had no effects on associated
data (e.g., biased-high %D value for a compound not detected in the samples), except for
the following:

Calibration Data
Verification ID Analyte %D Bias | Affected Sample Qualifier
Instrument: ECD7 o . MW-085-53

1/27/15, 7B5 Aroclor 1260 21.2% | High MW-085-54 J

Method Blanks

Method blanks were prepared and analyzed as required. Target analytes were not
detected at or above the MDLs in the method blanks.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits, except for the following:

Data
Qualifier

Associated

Sample ID Surrogate Spike %R Control Limit Compound

Aroclor 1248
Aroclor 1254
Aroclor 1260 uJ
Aroclor 1262
Aroclor 1268

JT-MW-01S-GW Decachlorobiphenyl 28.2% 29-120%
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2.6 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

LCS and/or LCSD analyses were performed as required by the method. All %R and RPD
values met the laboratory control criteria.

2.7 Matrix Spike and Matrix Spike Duplicate (MS/MSD)

MS/MSD analyses were performed on project samples at the adequate frequency. All %R
and RPD values for met the laboratory control criteria, except for the following:

Parent MS MSD Control Affected Data
Sample ID Analyte %R %R Limit RPD Sample Qualifier
JT-11 Aroclor 1260 274% | 586% 58-120% 49.5% | JT-11 J

2.8 Target Compound Identification

Aroclor 1242, Aroclor 1248, Aroclor 1254, and/or Aroclor 1260 were reported at levels
above the MRLs in selected samples. Sample chromatograms and peak responses
indicated no anomalies in relation to Aroclor identification.

The dual column RPD values for Aroclors detections at or above their RLs were greater
than 40% in selected samples; the results were qualified (J) as estimated.

2.9 Target Compound Quantitation and Method Reporting Limits

The MRLs were supported with adequate ICAL calibration concentrations. Sample
quantitation and reporting was correctly performed. In some cases, RLs were raised
exceeding the instrument calibration ranges (where analyte was not detected) due to
matrix interference associated with samples. These RLs were flagged (UJ).

Selected samples contained target analytes at elevated levels that required dilution; the
MDLs/RLs were raised proportionally, including analytes that were not detected at or
above the MDLs. The QAPP goals for quantitation limits were achieved.

2.10 Field Duplicates
Field duplicates were submitted for PCBs analyses. Sample results, RPD (or concentration

difference) values, and data qualification for detected analytes were presented in
Appendix A.

Page 21 of 46



Pyron Environmental, Inc.
Data Validation Report
Jacobson RI_2014

2.11 Overall Assessment of PCB Aroclors Data Usability

Based on the information submitted by the laboratory, PCB Aroclors data are of known
quality and acceptable for use as qualified.

3. Total and Dissolved Metals by ICP/MS and CVAA (EPA Methods 200.8 and SW846
Methods 7470A and 7471A)

3.1 Sample Management and Holding Times
No anomalies were identified in relation to sample preservation, handling, and transport.

Soil and Water samples should be analyzed within 180 days of collection for ICP/MS
metals and 28 days for mercury. Samples were analyzed within the required holding
times.

3.2 ICP/MS Tuning

Instrument tuning was performed at the required frequency. The stability check (%RSD
<5%), mass calibration (mass difference <0.1 AMU), and resolution check (peak width
<1.0 AMU at 5% peak height) met the method criteria.

3.3 Initial Calibration (ICAL)

The ICP/MS method requires that (1) a blank and one calibration standard be used in
establishing the analytical curve, (2) the average of replicate exposures be reported for
all standards, QC, and sample analyses, and (3) if a blank and five calibration standards
be employed to establish the analytical curve, the linearity of the calibration curve should
meet the criteria of correlation coefficient > 0.995. All ICALs met the method
requirements.

The CVAA method requires that a blank and five calibration standards be employed to
establish the analytical curve, the linearity of the calibration curve should meet the
criteria of correlation coefficient 2 0.995. All ICALs met the method requirements.

3.4 Calibration Verification (ICV and CCV)
Initial calibration verifications (ICVs) and continuing calibration verifications (CCVs) for

ICP/MS and CVAA were analyzed at the required frequency. The %R values met the
control criteria (90 — 110% for ICP/MS; 80-120% for CVAA).
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3.5 Blanks

Calibration Blanks: Initial calibration blanks (ICBs) and continuing calibration blanks
(CCBs) were not analyzed after calibration verification standards. Target analytes were
either not detected at or above the MDLs in the ICBs and CCBs, or the detections had no
adverse effects on data quality (e.g., sample results were qualified based on detections in
associated method blank). Negative detections in ICBVs/CCBs were examined and
determined to have no effects on data usability..

Preparation Blanks: Preparation blanks were prepared and analyzed as required. Target
analytes were not detected at or above the MDLs in preparation blanks.

3.6 Laboratory Control Sample (LCS)

LCS analyses were performed as required by the method. All %R values were within the
project control limits.

3.7 Laboratory Duplicate Analysis
Laboratory duplicate analyses were performed on project samples at the adequate

frequency (>5% of field sample). The RPD or concentration difference values met the
laboratory control criteria, except for the following:

Control Data
Parent Sample Analyte %RSD Limit Affected Sample Qualifier
MW-08S-52 Lead, Total 21.5% <20% MW-08S-52 J

3.8 Matrix Spike (MS)

MS analyses were performed on project and batch QC samples at the adequate
frequency. The %R values met the laboratory control criteria.

3.9 Internal Standards
At least three internal standards were added to all field and QC samples for ICP/MS
analyses. All percent relative intensity values were within the method criteria (60 -
125%).

3.10 ICP Serial Dilution
Serial dilution analysis was performed on project and batch QC samples at the required

frequency. The %D values met the method control limits for all positive results in original
analysis were greater than 100xMDLs for ICP/MS analyses.
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3.11 ICP Interference Check Sample

The method requires that (1) an inter-element interference check sample be analyzed at
the beginning of each analytical run, and (2) the results should be within +20% of the
true value. ICP interference check sample analyses met the requirements.

3.12 Method Reporting Limits

Sample-specific RLs were supported with adequate initial calibration concentrations, and
achieved the QAPP goals for quantitation limits.

3.13 Field Duplicates

One pair of field duplicates were submitted for total recoverable and dissolved iron,
magnesium, manganese, and potassium, and total recoverable arsenic. Sample results,
RPD (or concentration difference) values, and data qualification were presented in
Appendix A.

3.14 Overall Assessment of Metals Data Usability
Total recoverable metal concentrations were either greater or equal to those of dissolved
metals; or the difference was within experimental errors (i.e., %D value <10%) in each
sample. No data qualifying action was taken in this regard.
Based on the information submitted by the laboratory, metals data are of known quality
and acceptable for use, as qualified.

4. Diesel & Motor Oil Range Total Petroleum Hydrocarbon and Hydrocarbon Identification
by GC/FID (Methods NWTPH-Dx and NWTPH-HCID)

4.1 Holding Times
Soil and acid-preserved water samples should be extracted within 14 days of collection;
and extracts should be analyzed within 40 days of extraction. All samples were extracted
and analyzed within the required holding times.

4.2 |Initial Calibration (ICAL)
The method requires that (1) a minimum of 5-point calibration be performed using

individual petroleum product reference standards to ensure the proper identification and
quantitation of petroleum hydrocarbons in samples, (2) the calibration curve includes a
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sufficiently low standard to provide the necessary RLs, and (3) the linear working range of
the instrument be defined. The ICAL met the method requirements. The linearity of the
ICAL curve was verified with %RSD values of RFs (%RSD <20%, according to EPA SW 846
Method 8000), and was acceptable for both diesel and motor oil range TPH.

Calibration Verification

The method requires that (1) a mid-range check standard be analyzed prior to and after
each analytical batch, and (2) the %Dy value be within £15% of the true value. Calibration
verification was performed at required frequency. The %D met the +15% criterion.

Method Blank

A method blank was prepared and analyzed as required by the method. TPH-Diesel and
Motor Oil were not detected at or above the MDLs in the method blank.

Surrogate Spikes

Surrogate spikes were added to all samples as required by the method. All surrogate
spike %R values were within the laboratory control limits.

Matrix Spike (MS) and MS Duplicate (MSD)
MS/MSD analyses were performed on project samples at the adequate frequency (>5%

of field samples). All %R and RPD values for met the laboratory control criteria, except for
the following:

Parent Mms MSD Control Data
Sample ID Analyte %R %R Limit RPD | Affected Sample | Qualifier
JT-US-39-S2 | TPH-Diesel 187% | 86.7% | 62-120% | 51.0% | JT-US-39-S2 J

Laboratory Control Samples (LCS) and LCS Duplicate (LCSD)

LCS and LCSD analyses were performed as required by the method, and in lieu of matrix
spike and laboratory duplicate analyses because project sample-specific matrix spike or
duplicate analyses were not performed in the preparation batch. All reported %R and
RPD values met the laboratory control limits.
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4.8 Target Compound ldentification
The results were reported as diesel #2 (C12 - C24) and motor oil (C24 - C38), as specified
by the method. Chromatographic patterns of the diesel and motor oil range TPH
reported in samples resembled those for diesel and motor oil standards used for ICAL.

4.9 Reporting Limits
The RLs met the quantitation limit goals specified in the SAP for diesel and motor oil
range TPHs. Sample-specific RLs were adjusted for sample moisture content and amount
extracted as required.

4.10 Overall Assessment of TPH Data Usability
Based on the information submitted by the laboratory, all TPH data are of known quality
and acceptable for use as qualified.

5. Conventional Parameters (TS, TSS, TVS, TOC, Ammonia, and Total Sulfide )

5.1 Sample Management and Holding Times

No anomalies were identified in relation to sample preservation, handling, and transport,
except discussed in Section 1.1.

Sediment samples should be analyzed within 7 days for ammonia and sulfide, and 14
days for TS, TVS, and TOC. Water samples should be analyzed within 7 days for TSS. All
samples were analyzed within the required holding times.

5.2 Instrument Calibration
The initial calibrations were established for TOC, ammonia, and total sulfide analyses
using one blank and at least five levels of standards. The correlation coefficients (r) of the
initial calibration curves were >0.995, and met the method criteria.

5.3 Calibration Verification
ICV and CCV analyses were performed for TOC, ammonia, and total sulfide as required by

the methods. All ICV and CCV %R values were within the laboratory control limits (90 —
110%).
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5.4 Blanks

Calibration Blanks: ICBs and CCBs were analyzed for TVS, TOC, ammonia, and total
sulfide as required by the methods. No target analytes were positively reported in ICBs
and CCBs at or above the MDLs.

Method Blanks: Method blanks were prepared and analyzed for TS TVS, TOC, ammonia,
and total sulfide as required by the methods. No target analytes were detected at or
above the RLs in method blanks.

5.5 Laboratory Replicate Analyses

Laboratory triplicate analyses were formed on project samples as requested. The RPD
and %RSD values were within the project control criteria, except for the following:

Control Data
Parent Sample Analyte %RSD Limit Affected Sample Qualifier
IT-4 Total Suspended Solids 41.6% <20% IT-4 J
JT-US-46-S2 TOC 53.5% <20% JT-US-46-S2 J
JT-US-55-S1 TOC 71.9% <20% JT-US-55-S1 J
JT-MW-01S-S5 TOC 34.3% <20% JT-MW-01S-S5 J

5.6 Matrix Spike (MS)

MS analyses were performed on project samples as requested. The %R values were
within the laboratory control limits, except for the following:

Control Data
Parent Sample Analyte %R Limit Affected Sample Qualifier
JT-US-46-S2 TOC 63.1% 75-125% | JT-US-46-S2 J
JT-US-55-S1 TOC 35.7% 75-125% | JT-US-55-S1 J
JT-MW-01S-S5 TOC 72.1% 75-125% | JT-MW-01S-S5 J

5.7 Laboratory Control Samples (LCS)

LCS analyses were performed as required by the methods. All LCS %R values were within
the laboratory control limits.
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5.8 Method Reporting Limits

The RLs were supported with adequate initial calibration concentrations. Sample-specific
RLs achieved the project requirements for quantitation limits.

5.9 Field Duplicates
No field duplicates were submitted for conventional parameters analyses.
5.10 Overall Assessment of Conventional Parameters Data Usability

Conventional parameters data are of known quality and acceptable for use, as qualified.
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Data
Laboratory ID Sample ID Analyte Qualifier | Qualified Reasons
14-25978-ZM61A IT-6
14-25980-ZM61C SRW-1
14-25982-ZM61E JT-12
14-25983-ZM61F SRW-2 vocs yul | TEMP
14-25984-ZM61G IT-7
14-25985-ZM61H MW-200
14-26639-ZN93B SRW-3
14-25981-ZM61D JT-10
14-25982-ZM61E JT-12 VOCs i HT
14-25983-ZM61F SRW-2
14-25978-ZM61A IT-6
14-26640-ZN93C JT-11 Chlorobenzene J HT
14-26642-ZN93E JT-1100
14-25978-ZM61A JT-6 Acrolein uJ Temp,CCVL
14-25978-ZM61A JT-6 Hexachlorobutadiene uJ Temp,CCVL,BSL
14-25979-ZM61B JT-5 Acrolein uJ CCVL
14-25979-ZM61B JT-5 Hexachlorobutadiene uJ CCVL,BSL
14-25980-ZM61C SRW-1 Acrolein uJ Temp,CCVL
14-25980-ZM61C SRW-1 Hexachlorobutadiene uJ Temp,CCVL,BSL
14-25981-ZM61D JT-10 Hexachlorobutadiene V] HT,CCVL,BSL
14-25982-ZM61E JT-12 Hexachlorobutadiene V] Temp,HT,CCVL
14-25983-ZM61F SRW-2 Hexachlorobutadiene uJ Temp,HT,CCVL
14-25984-ZM61G IT-7 1,2,4-Trimethylbenzene uJ Temp,MB
14-25984-ZM61G IT-7 Hexachlorobutadiene uJ Temp,CCVL,BSL
14-25984-ZM61G IT-7 Toluene uJ Temp,MB
14-25985-ZM61H MW-200 Hexachlorobutadiene uJ Temp,CCVL,BSL
14-25986-ZM611 IT-9 1,2,4-Trichlorobenzene ) MB
14-25986-ZM61I JT-9 Hexachlorobutadiene uJ CCVL,BSL
14-25986-ZM61l1 JT-9 Toluene U MB
14-25987-ZM61) JT-3 Hexachlorobutadiene uJ CCVL,BSL
14-25988-ZM61K TRIP BLANKS (1) Acrolein uJ CCVL
14-25988-ZM61K TRIP BLANKS (1) Hexachlorobutadiene uJ CCVL,BSL
14-25988-ZM61K TRIP BLANKS (1) Methylene Chloride U MB
14-25989-ZM61L TRIP BLANKS (2) Acrolein uJ CCVL
14-25989-ZM61L TRIP BLANKS (2) Hexachlorobutadiene uJ CCVL,BSL
14-25989-ZM61L TRIP BLANKS (2) Methylene Chloride U MB
14-25990-ZM61M TRIP BLANKS (3) Acrolein uJ CCVL
14-25990-ZM61M TRIP BLANKS (3) Hexachlorobutadiene uJ CCVL,BSL
14-25990-ZM61M TRIP BLANKS (3) Methylene Chloride U MB
14-26638-ZN93A MW-100 1,2-Dibromo-3-chloropropane uJ CCVL
14-26638-ZN93A MW-100 2-Butanone uJ CCVL
14-26638-ZN93A MW-100 2-Hexanone uJ CCVL
14-26638-ZN93A MW-100 4-Methyl-2-pentanone uJ CCVL
14-26638-ZN93A MW-100 Acetone uJ TB,CCVL
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Data
Laboratory ID Sample ID Analyte Qualifier | Qualified Reasons
14-26638-ZN93A MW-100 Acrolein uJ CCVL
14-26638-ZN93A MW-100 Acrylonitrile uJ CCVL
14-26638-ZN93A MW-100 Bromomethane uJ CCVL
14-26638-ZN93A MW-100 Chloromethane uJ CCVL
14-26638-ZN93A MW-100 Hexachlorobutadiene uJ BSDL,CCVL
14-26638-ZN93A MW-100 trans-1,4-Dichloro-2-butene uJ CCVL
14-26638-ZN93A MW-100 Vinyl Acetate uJ CCVL
14-26639-ZN93B SRW-3 1,2-Dibromo-3-chloropropane uJ HT,CCVL
14-26639-ZN93B SRW-3 2-Butanone uJ HT,CCVL
14-26639-ZN93B SRW-3 2-Hexanone uJ HT,CCVL
14-26639-ZN93B SRW-3 4-Methyl-2-pentanone uJ HT,CCVL
14-26639-ZN93B SRW-3 Acetone uJ HT,TB,CCVL
14-26639-ZN93B SRW-3 Acrolein uJ HT,CCVL
14-26639-ZN93B SRW-3 Acrylonitrile uJ HT,CCVL
14-26639-ZN93B SRW-3 Bromomethane uJ HT,CCVL
14-26639-ZN93B SRW-3 Chloromethane uJ HT,CCVL
14-26639-ZN93B SRW-3 Hexachlorobutadiene uJ HT,BSDL,CCVL
14-26639-ZN93B SRW-3 trans-1,4-Dichloro-2-butene uJ HT,CCVL
14-26639-ZN93B SRW-3 Vinyl Acetate uJ HT,CCVL
14-26640-ZN93C JT-11 1,2-Dibromo-3-chloropropane uJ CCVL
14-26640-ZN93C JT-11 2-Butanone uJ CCVL
14-26640-ZN93C JT-11 2-Hexanone uJ CCVL
14-26640-ZN93C JT-11 4-Methyl-2-pentanone uJ CCVL
14-26640-ZN93C JT-11 Acetone uJ CCVL
14-26640-ZN93C JT-11 Acrolein uJ CCVL
14-26640-ZN93C JT-11 Acrylonitrile uJ CCVL
14-26640-ZN93C JT-11 Bromomethane uJ CCVL
14-26640-ZN93C JT-11 Chloromethane uJ CCVL

ul BSDL,MSDL,CC

14-26640-ZN93C JT-11 Hexachlorobutadiene VL
14-26640-ZN93C JT-11 trans-1,4-Dichloro-2-butene V] CCVL
14-26640-ZN93C JT-11 Vinyl Acetate uJ CCVL
14-26642-ZN93E JT-1100 1,2-Dibromo-3-chloropropane uJ CCVL
14-26642-ZN93E JT-1100 2-Butanone uJ CCVL
14-26642-ZN93E JT-1100 2-Hexanone uJ CCVL
14-26642-ZN93E JT-1100 4-Methyl-2-pentanone uJ CCVL
14-26642-ZN93E JT-1100 Acetone uJ CCVL
14-26642-ZN93E JT-1100 Acrolein uJ CCVL
14-26642-ZN93E JT-1100 Acrylonitrile uJ CCVL
14-26642-ZN93E JT-1100 Bromomethane uJ CCVL
14-26642-ZN93E JT-1100 Chloromethane uJ CCVL
14-26642-ZN93E JT-1100 Hexachlorobutadiene uJ BSDL,CCVL
14-26642-ZN93E JT-1100 trans-1,4-Dichloro-2-butene uJ CCVL
14-26642-ZN93E JT-1100 Vinyl Acetate uJ CCVL
14-26644-ZN93G Trip Blank 1 Acetone V) B
14-26644-ZN93G Trip Blank 1 Methylene Chloride U MB
14-27074-Z063A JT-US-53-S1 2-Chloroethylvinylether uJ CCVL
14-27074-Z063A JT-US-53-S1 2-Hexanone uJ CCVL

Page 30 of 46




Pyron Environmental, Inc.
Data Validation Report
Jacobson RI_2014

Data
Laboratory ID Sample ID Analyte Qualifier | Qualified Reasons
14-27074-Z063A JT-US-53-S1 4-Methyl-2-pentanone uJ CCVL
14-27074-Z063A JT-US-53-S1 Bromomethane J CCVL
14-27074-Z063A JT-US-53-S1 Chloromethane uJ CCVL
14-27074-Z063A JT-US-53-S1 lodomethane J CCVL
14-27074-Z063A JT-US-53-S1 Naphthalene J CCVL
14-27075-Z063B JT-US-53-S2 2-Chloroethylvinylether uJ CCVL
14-27075-2063B JT-US-53-S2 2-Hexanone uJ CCVL
14-27075-Z063B JT-US-53-52 4-Methyl-2-pentanone uJ CCVL
14-27075-2063B JT-US-53-S2 Bromomethane uJ CCVL
14-27075-Z063B JT-US-53-S2 Chloromethane uJ CCVL
14-27075-2063B JT-US-53-S2 lodomethane uJ CCVL
14-27075-2063B JT-US-53-S2 Naphthalene uJ CCVL
14-27076-2063C JT-US-53-S3 2-Chloroethylvinylether uJ CCVL
14-27076-2063C JT-US-53-S3 2-Hexanone uJ CCVL
14-27076-2063C JT-US-53-S3 4-Methyl-2-pentanone uJ CCVL
14-27076-2063C JT-US-53-S3 Bromomethane uJ CCVL
14-27076-2063C JT-US-53-S3 Chloromethane uJ CCVL
14-27076-2063C JT-US-53-S3 lodomethane uJ CCVL
14-27076-2063C JT-US-53-S3 Naphthalene uJ CCVL
14-27077-Z063D JT-US-53-S4 2-Chloroethylvinylether uJ CCVL
14-27077-Z063D JT-US-53-54 2-Hexanone uJ CCVL
14-27077-Z063D JT-US-53-S4 4-Methyl-2-pentanone uJ CCVL
14-27077-Z063D JT-US-53-S4 Acetone J IAR
14-27077-Z063D JT-US-53-S4 Bromomethane uJ CCVL
14-27077-Z063D JT-US-53-54 Chloromethane uJ CCVL
14-27077-Z063D JT-US-53-54 lodomethane uJ CCVL
14-27077-Z063D JT-US-53-54 Methylene Chloride ) MB
14-27077-Z063D JT-US-53-54 Naphthalene JT CCVL
14-27078-Z063E JT-US-52-S2 Acetone J CCVH,BSH
14-27078-Z063E JT-US-52-S2 Bromoethane uJ CCVL,BSL
14-27078-Z063E JT-US-52-S2 Bromomethane uJ CCVL
14-27078-Z063E JT-US-52-S2 Chloroethane uJ CCVL,BSL
14-27078-Z063E JT-US-52-S2 Chloromethane uJ CCVL
14-27078-Z063E JT-US-52-S52 lodomethane uJ CCVL
14-27078-Z063E JT-US-52-S52 Vinyl Chloride uJ CCVL
14-27079-Z063F JT-US-52-54 2-Chloroethylvinylether uJ CCVL
14-27079-Z063F JT-US-52-54 2-Hexanone uJ CCVL
14-27079-Z063F JT-US-52-54 4-Methyl-2-pentanone uJ CCVL
14-27079-Z063F JT-US-52-S4 Acetone J IAR
14-27079-Z063F JT-US-52-54 Bromomethane uJ CCVL
14-27079-Z063F JT-US-52-S4 Chloromethane uJ CCVL
14-27079-Z063F JT-US-52-S4 lodomethane uJ CCVL
14-27079-Z063F JT-US-52-54 Methylene Chloride V) MB
14-27079-Z063F JT-US-52-54 Naphthalene uJ CCVL
14-27080-Z063G JT-US-50-S1 2-Chloroethylvinylether uJ CCVL
14-27080-Z063G JT-US-50-S1 2-Hexanone uJ CCVL
14-27080-Z063G JT-US-50-S1 4-Methyl-2-pentanone uJ CCVL
14-27080-Z2063G JT-US-50-S1 Bromomethane uJ CCVL
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14-27080-2063G JT-US-50-S1 Chloromethane uJ CCVL
14-27080-Z063G JT-US-50-S1 lodomethane uJ CCVL
14-27080-Z063G JT-US-50-S1 Naphthalene uJ CCVL
14-27081-Z063H JT-US-50-S2 2-Chloroethylvinylether uJ CCVL
14-27081-Z063H JT-US-50-S2 2-Hexanone uJ CCVL
14-27081-Z063H JT-US-50-52 4-Methyl-2-pentanone uJ CCVL
14-27081-Z063H JT-US-50-S2 Acetone J IAR
14-27081-Z063H JT-US-50-S2 Bromomethane uJ CCVL
14-27081-Z063H JT-US-50-S2 Chloromethane uJ CCVL
14-27081-Z063H JT-US-50-S2 lodomethane uJ CCVL
14-27081-Z063H JT-US-50-S2 Methylene Chloride U MB
14-27081-Z063H JT-US-50-S2 Naphthalene uJ CCVL
14-27082-2063I JT-US-50-S3 2-Chloroethylvinylether uJ CCVL
14-27082-2063I JT-US-50-S3 2-Hexanone uJ CCVL
14-27082-2063I JT-US-50-S3 4-Methyl-2-pentanone uJ CCVL
14-27082-2063I JT-US-50-S3 Acetone J IAR
14-27082-2063I JT-US-50-S3 Bromomethane uJ CCVL
14-27082-2063I JT-US-50-S3 Chloromethane uJ CCVL
14-27082-2063I JT-US-50-S3 lodomethane uJ CCVL
14-27082-Z063lI JT-US-50-S3 Methylene Chloride U MB
14-27082-Z063lI JT-US-50-S3 Naphthalene uJ CCVL
14-27083-Z063) JT-US-51-S1 2-Chloroethylvinylether uJ CCVL
14-27083-Z063) JT-US-51-S1 2-Hexanone uJ CCVL
14-27083-Z063) JT-US-51-S1 4-Methyl-2-pentanone uJ CCVL
14-27083-2063) JT-US-51-S1 Bromomethane uJ CCVL
14-27083-Z063) JT-US-51-S1 Chloromethane uJ CCVL
14-27083-Z063) JT-US-51-51 lodomethane uJ CCVL
14-27083-Z063) JT-US-51-51 Naphthalene J IAR,CCVL
14-27084-2063K JT-US-51-S2 2-Chloroethylvinylether uJ CCVL
14-27084-2063K JT-US-51-S2 2-Hexanone uJ CCVL
14-27084-2063K JT-US-51-S2 4-Methyl-2-pentanone uJ CCVL
14-27084-2063K JT-US-51-S2 Bromomethane uJ CCVL
14-27084-2063K JT-US-51-S2 Chloromethane uJ CCVL
14-27084-2063K JT-US-51-S2 lodomethane uJ CCVL
14-27084-2063K JT-US-51-S2 Methylene Chloride U MB
14-27084-2063K JT-US-51-S2 Naphthalene uJ CCVL
14-27085-Z063L JT-US-51-S3 2-Chloroethylvinylether uJ CCVL
14-27085-Z063L JT-US-51-S3 2-Hexanone uJ CCVL
14-27085-Z063L JT-US-51-S3 4-Methyl-2-pentanone uJ CCVL
14-27085-Z063L JT-US-51-S3 Bromomethane uJ CCVL
14-27085-Z063L JT-US-51-S3 Chloromethane uJ CCVL
14-27085-Z063L JT-US-51-S3 lodomethane uJ CCVL
14-27085-Z063L JT-US-51-S3 Methylene Chloride U MB
14-27085-Z063L JT-US-51-S3 Naphthalene uJ CCVL
14-27086-Z063M JT-US-51-54 2-Chloroethylvinylether uJ CCVL
14-27086-Z063M JT-US-51-54 2-Hexanone uJ CCVL
14-27086-Z063M JT-US-51-54 4-Methyl-2-pentanone uJ CCVL
14-27086-Z063M JT-US-51-54 Acetone J IAR
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14-27086-Z063M JT-US-51-54 Bromomethane uJ CCVL
14-27086-Z063M JT-US-51-S4 Chloromethane uJ CCVL
14-27086-Z063M JT-US-51-S4 lodomethane uJ CCVL
14-27086-Z063M JT-US-51-54 Methylene Chloride U MB
14-27086-Z063M JT-US-51-S4 Naphthalene uJ CCVL
14-27087-Z063N JT-US-45-S2 2-Chloroethylvinylether uJ CCVL
14-27087-Z063N JT-US-45-S2 2-Hexanone uJ CCVL
14-27087-Z063N JT-US-45-S2 4-Methyl-2-pentanone uJ CCVL
14-27087-Z063N JT-US-45-S2 Bromomethane uJ CCVL
14-27087-Z063N JT-US-45-52 Chloromethane uJ CCVL
14-27087-Z063N JT-US-45-S2 lodomethane uJ CCVL
14-27087-Z063N JT-US-45-S2 Methylene Chloride U MB
14-27087-Z063N JT-US-45-S2 Naphthalene uJ CCVL
14-27088-20630 JT-US-45-54 2-Chloroethylvinylether uJ CCVL
14-27088-20630 JT-US-45-54 2-Hexanone uJ CCVL
14-27088-20630 JT-US-45-54 4-Methyl-2-pentanone uJ CCVL
14-27088-20630 JT-US-45-54 Acetone J IAR
14-27088-20630 JT-US-45-54 Bromomethane uJ CCVL
14-27088-20630 JT-US-45-54 Chloromethane uJ CCVL
14-27088-Z0630 JT-US-45-S4 lodomethane uJ CCVL
14-27088-Z0630 JT-US-45-S4 Methylene Chloride U MB
14-27088-Z0630 JT-US-45-S4 Naphthalene uJ CCVL
14-27089-Z063P JT-US-44-S1 2-Chloroethylvinylether uJ CCVL
14-27089-Z063P JT-US-44-51 2-Hexanone uJ CCVL
14-27089-Z063P JT-US-44-S1 4-Methyl-2-pentanone uJ CCVL
14-27089-Z063P JT-US-44-S1 Bromomethane uJ CCVL
14-27089-Z063P JT-US-44-51 Chloromethane uJ CCVL
14-27089-Z063P JT-US-44-51 lodomethane uJ CCVL
14-27089-Z063P JT-US-44-51 Naphthalene J CCVL
14-27090-Z063Q JT-US-44-S52 1,2,4-Trichlorobenzene uJ MSDL
14-27090-Z063Q JT-US-44-S2 2-Chloroethylvinylether uJ CCVL
14-27090-Z063Q JT-US-44-S52 2-Hexanone uJ CCVL
14-27090-Z063Q JT-US-44-S52 4-Methyl-2-pentanone uJ CCVL
14-27090-Z063Q JT-US-44-S52 Bromoethane uJ CCVL
14-27090-Z063Q JT-US-44-S52 Bromomethane uJ CCVL,BSL
14-27090-Z063Q JT-US-44-S2 Chloroethane uJ CCVL,BSL
14-27090-Z063Q JT-US-44-S2 Chloromethane uJ CCVL
14-27090-Z063Q JT-US-44-S2 lodomethane uJ CCVL
14-27090-2063Q JT-US-44-S2 Naphthalene J CCVL
14-27090-Z063Q JT-US-44-S2 Vinyl Chloride uJ CCVL
14-27091-Z063R JT-US-44-S3 Bromoethane uJ CCVL
14-27091-Z063R JT-US-44-S3 Bromomethane uJ CCVL,BSL
14-27091-Z063R JT-US-44-S3 Chloroethane uJ CCVL,BSL
14-27091-Z063R JT-US-44-S3 Chloromethane uJ CCVL
14-27091-Z063R JT-US-44-S3 lodomethane uJ CCVL
14-27091-Z063R JT-US-44-S3 Methylene Chloride V) MB
14-27091-Z063R JT-US-44-53 Vinyl Chloride uJ CCVL
14-27098-Z064A JT-US-46-S2 Acetone J IAR,CCVH
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14-27098-Z064A JT-US-46-S2 Bromoethane uJ CCVL
14-27098-Z064A JT-US-46-S2 Bromomethane uJ CCVL
14-27098-Z064A JT-US-46-S2 Chloroethane uJ CCVL
14-27098-Z064A JT-US-46-S2 Chloromethane uJ CCVL
14-27098-Z064A JT-US-46-S2 lodomethane uJ CCVL
14-27098-Z064A JT-US-46-S2 Methylene Chloride U MB
14-27098-Z064A JT-US-46-S2 Vinyl Chloride uJ CCVL
14-27099-Z064B JT-US-46-54 2-Chloroethylvinylether uJ CCVL
14-27099-20648B JT-US-46-54 Bromomethane uJ CCVL
14-27099-Z064B JT-US-46-54 Chloroethane uJ CCVL
14-27099-Z064B JT-US-46-S4 Chloromethane uJ CCVL
14-27099-Z064B JT-US-46-S4 lodomethane uJ CCVL
14-27099-Z064B JT-US-46-S4 Methylene Chloride U MB
14-27099-Z064B JT-US-46-S4 Vinyl Chloride uJ CCVL
14-27100-Z064C JT-US-47-S2 Acetone J CCVH
14-27100-Z064C JT-US-47-S2 Bromoethane uJ CCVL
14-27100-Z064C JT-US-47-S2 Bromomethane uJ CCVL
14-27100-Z064C JT-US-47-S2 Chloroethane uJ CCVL
14-27100-Z064C JT-US-47-S2 Chloromethane uJ CCVL
14-27100-Z064C JT-US-47-S2 lodomethane uJ CCVL
14-27100-2064C JT-US-47-S2 Methylene Chloride U MB
14-27100-Z2064C JT-US-47-S2 Vinyl Chloride uJ CCVL
14-27101-2064D JT-US-47-S3 Acetone J CCVH
14-27101-Z2064D JT-US-47-S3 Bromoethane uJ CCVL
14-27101-2064D JT-US-47-S3 Bromomethane uJ CCVL
14-27101-Z064D JT-US-47-S3 Chloroethane uJ CCVL
14-27101-Z064D JT-US-47-S3 Chloromethane uJ CCVL
14-27101-Z064D JT-US-47-S3 lodomethane uJ CCVL
14-27101-Z064D JT-US-47-S3 Methylene Chloride U MB
14-27101-Z064D JT-US-47-S3 Vinyl Chloride uJ CCVL
14-27102-Z064E JT-US-47-S4 Acetone J IAR,CCVH
14-27102-Z064E JT-US-47-S4 Bromoethane uJ CCVL
14-27102-Z064E JT-US-47-S4 Bromomethane uJ CCVL
14-27102-Z064E JT-US-47-S4 Chloroethane uJ CCVL
14-27102-Z064E JT-US-47-S4 Chloromethane uJ CCVL
14-27102-Z0O64E JT-US-47-S4 lodomethane uJ CCVL
14-27102-Z0O64E JT-US-47-S4 Methylene Chloride U MB
14-27102-Z064E JT-US-47-S4 Vinyl Chloride uJ CCVL
14-27103-ZO64F JT-US-41-S2 Bromoethane uJ CCVL
14-27103-ZO64F JT-US-41-S2 Bromomethane uJ CCVL
14-27103-Z064F JT-US-41-S2 Chloroethane uJ CCVL
14-27103-Z064F JT-US-41-S2 Chloromethane uJ CCVL
14-27103-Z064F JT-US-41-S2 lodomethane uJ CCVL
14-27103-Z064F JT-US-41-S2 Methylene Chloride V) MB
14-27103-Z064F JT-US-41-S2 Vinyl Chloride uJ CCVL
14-27104-Z064G JT-US-49-S1 Acetone J CCVH
14-27104-Z064G JT-US-49-S1 Bromoethane uJ CCVL
14-27104-Z064G JT-US-49-S1 Bromomethane uJ CCVL
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14-27104-Z064G JT-US-49-S1 Chloroethane uJ CCVL
14-27104-Z064G JT-US-49-S1 Chloromethane uJ CCVL
14-27104-Z064G JT-US-49-S1 lodomethane uJ CCVL
14-27104-Z064G JT-US-49-S1 Methylene Chloride U MB
14-27104-Z064G JT-US-49-51 Vinyl Chloride uJ CCVL
14-27105-Z064H JT-US-49-S2 Bromoethane uJ CCVL
14-27105-Z064H JT-US-49-S2 Bromomethane uJ CCVL
14-27105-Z064H JT-US-49-S2 Chloroethane uJ CCVL
14-27105-Z064H JT-US-49-S2 Chloromethane uJ CCVL
14-27105-Z064H JT-US-49-S2 lodomethane uJ CCVL
14-27105-Z064H JT-US-49-S2 Methylene Chloride U MB
14-27105-Z064H JT-US-49-S2 Vinyl Chloride uJ CCVL
14-27106-Z064l JT-US-49-S3 2-Chloroethylvinylether uJ CCVL
14-27106-Z064l JT-US-49-S3 Acetone J CCVH
14-27106-Z064l JT-US-49-S3 Bromoethane uJ CCVL
14-27106-Z064l JT-US-49-S3 Bromomethane uJ CCVL
14-27106-Z064l JT-US-49-S3 Chloroethane uJ CCVL
14-27106-Z064l JT-US-49-S3 Chloromethane uJ CCVL
14-27106-Z064l JT-US-49-S3 lodomethane uJ CCVL
14-27106-Z064l JT-US-49-S3 Methylene Chloride U MB
14-27106-20641 JT-US-49-S3 Vinyl Chloride J CCVL
14-27107-2064) JT-US-48-S2 Acetone J CCVH
14-27107-2064) JT-US-48-S2 Bromoethane uJ CCVL
14-27107-2064) JT-US-48-S2 Bromomethane uJ CCVL
14-27107-2064) JT-US-48-S2 Chloroethane uJ CCVL
14-27107-Z2064) JT-US-48-S2 Chloromethane uJ CCVL
14-27107-Z2064) JT-US-48-S2 lodomethane uJ CCVL
14-27107-2064) JT-US-48-52 Methylene Chloride ) MB
14-27107-Z064) JT-US-48-S2 Vinyl Chloride uJ CCVL
14-27108-Z064K JT-US-48-S4 Bromoethane uJ CCVL
14-27108-Z064K JT-US-48-S4 Bromomethane uJ CCVL
14-27108-Z064K JT-US-48-S4 Chloroethane uJ CCVL
14-27108-Z064K JT-US-48-S4 Chloromethane uJ CCVL
14-27108-Z064K JT-US-48-S4 lodomethane uJ CCVL
14-27108-Z064K JT-US-48-S4 Methylene Chloride U MB
14-27108-Z064K JT-US-48-S4 Vinyl Chloride J CCVL
14-27109-Z064L JT-US-42-S2 Acetone J CCVH
14-27109-Z064L JT-US-42-S2 Bromoethane uJ CCVL
14-27109-Z064L JT-US-42-S2 Bromomethane uJ CCVL
14-27109-Z064L JT-US-42-S2 Chloroethane uJ CCVL
14-27109-Z064L JT-US-42-S2 Chloromethane uJ CCVL
14-27109-Z064L JT-US-42-S2 lodomethane uJ CCVL
14-27109-Z064L JT-US-42-S2 Methylene Chloride U MB
14-27109-Z064L JT-US-42-S2 Vinyl Chloride uJ CCVL
14-27110-Z064M JT-US-42-S3 Acetone J IAR,CCVH
14-27110-Z064M JT-US-42-S3 Bromoethane uJ CCVL
14-27110-Z064M JT-US-42-S3 Bromomethane uJ CCVL
14-27110-Z064M JT-US-42-S3 Chloroethane uJ CCVL
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14-27110-Z064M JT-US-42-S3 Chloromethane uJ CCVL
14-27110-Z064M JT-US-42-S3 lodomethane uJ CCVL
14-27110-Z064M JT-US-42-S3 Methylene Chloride U MB
14-27110-Z064M JT-US-42-S3 Vinyl Chloride uJ CCVL
14-27111-Z064N JT-US-40-S2 Acetone J CCVH
14-27111-Z064N JT-US-40-S2 Bromoethane uJ CCVL
14-27111-Z064N JT-US-40-S2 Bromomethane uJ CCVL
14-27111-Z064N JT-US-40-S2 Chloroethane uJ CCVL
14-27111-Z064N JT-US-40-S2 Chloromethane uJ CCVL
14-27111-Z064N JT-US-40-S2 lodomethane uJ CCVL
14-27111-Z064N JT-US-40-S2 Methylene Chloride U MB
14-27111-Z064N JT-US-40-S2 Vinyl Chloride uJ CCVL
14-27112-Z0640 JT-US-40-S3 2-Chloroethylvinylether uJ CCVL
14-27112-Z0640 JT-US-40-S3 Bromomethane uJ CCVL
14-27112-Z0640 JT-US-40-S3 Chloroethane uJ CCVL
14-27112-Z0640 JT-US-40-S3 Chloromethane uJ CCVL
14-27112-Z0640 JT-US-40-S3 lodomethane uJ CCVL
14-27112-Z0640 JT-US-40-S3 Vinyl Chloride uJ CCVL
14-27122-Z065A JT-US-43-S2 2-Chloroethylvinylether uJ CCVL
14-27122-Z065A JT-US-43-S2 Bromomethane uJ CCVL
14-27122-Z065A JT-US-43-S2 Chloroethane uJ CCVL
14-27122-Z065A JT-US-43-S2 Chloromethane uJ CCVL
14-27122-Z065A JT-US-43-S2 lodomethane uJ CCVL
14-27122-Z0O65A JT-US-43-S2 Methylene Chloride uJ MB,CCVL
14-27123-Z065B JT-US-43-S3 2-Chloroethylvinylether uJ CCVL
14-27123-Z065B JT-US-43-S3 Bromomethane uJ CCVL
14-27123-Z065B JT-US-43-S3 Chloroethane uJ CCVL
14-27123-Z065B JT-US-43-S3 Chloromethane uJ CCVL
14-27123-Z0658B JT-US-43-S3 lodomethane uJ CCVL
14-27123-Z0658B JT-US-43-S3 Methylene Chloride uJ MB,CCVL
14-27124-Z065C JT-US-39-S1 2-Chloroethylvinylether uJ CCVL
14-27124-Z065C JT-US-39-S1 Bromomethane uJ CCVL
14-27124-Z065C JT-US-39-S1 Chloroethane uJ CCVL
14-27124-Z065C JT-US-39-S1 Chloromethane uJ CCVL
14-27124-Z065C JT-US-39-S1 lodomethane uJ CCVL
14-27124-Z065C JT-US-39-S1 Methylene Chloride uJ MB,CCVL
14-27125-Z065D JT-US-39-S2 2-Butanone J CCVH
14-27125-Z065D JT-US-39-S2 2-Chloroethylvinylether uJ CCVL
14-27125-Z065D JT-US-39-S2 Bromomethane uJ CCVL
14-27125-Z065D JT-US-39-S2 Chloroethane uJ CCVL
14-27125-Z065D JT-US-39-S2 Chloromethane uJ CCVL
14-27125-Z065D JT-US-39-S2 lodomethane uJ CCVL
14-27125-Z065D JT-US-39-S2 Methylene Chloride uJ MB,CCVL
14-27126-Z065E JT-US-54-S2 2-Chloroethylvinylether uJ CCVL
14-27126-Z0O65E JT-US-54-S2 Bromomethane uJ CCVL
14-27126-Z065E JT-US-54-S2 Chloroethane uJ CCVL
14-27126-Z065E JT-US-54-S2 Chloromethane uJ CCVL
14-27126-Z065E JT-US-54-S2 lodomethane uJ CCVL
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14-27126-Z065E JT-US-54-S2 Methylene Chloride uJ MB,CCVL
14-27127-Z065F JT-US-54-S3 2-Chloroethylvinylether uJ CCVL
14-27127-Z065F JT-US-54-S3 Bromomethane uJ CCVL
14-27127-Z065F JT-US-54-S3 Chloroethane uJ CCVL
14-27127-Z065F JT-US-54-S3 Chloromethane uJ CCVL
14-27127-Z065F JT-US-54-S3 lodomethane uJ CCVL
14-27127-Z065F JT-US-54-S3 Methylene Chloride uJ MB,CCVL
14-27128-Z065G JT-US-55-S1 2-Chloroethylvinylether uJ CCVL
14-27128-2065G JT-US-55-S1 Bromomethane uJ CCVL
14-27128-Z065G JT-US-55-51 Chloroethane uJ CCVL
14-27128-Z065G JT-US-55-S1 Chloromethane uJ CCVL
14-27128-Z065G JT-US-55-S1 lodomethane uJ CCVL
14-27128-Z065G JT-US-55-S1 Methylene Chloride uJ MB,CCVL
14-27129-Z065H JT-US-55-S52 2-Butanone J CCVH
14-27129-Z065H JT-US-55-S52 2-Chloroethylvinylether uJ CCVL
14-27129-Z065H JT-US-55-52 Bromomethane uJ CCVL
14-27129-Z065H JT-US-55-52 Chloroethane uJ CCVL
14-27129-Z065H JT-US-55-52 Chloromethane uJ CCVL
14-27129-Z065H JT-US-55-52 lodomethane uJ CCVL
14-27129-Z065H JT-US-55-52 Methylene Chloride uJ MB,CCVL
14-27130-Z065I JT-US-56-S2 2-Chloroethylvinylether uJ CCVL
14-27130-Z065I JT-US-56-52 Bromomethane uJ CCVL
14-27130-Z065I JT-US-56-S2 Chloroethane uJ CCVL
14-27130-Z065I JT-US-56-S2 Chloromethane uJ CCVL
14-27130-Z065I JT-US-56-S2 lodomethane uJ CCVL
14-27130-Z065I JT-US-56-S2 Methylene Chloride uJ MB,CCVL
14-27130-Z065I JT-US-56-52 Naphthalene U TB
14-27131-Z065) JT-US-56-S3 2-Chloroethylvinylether uJ CCVL
14-27131-Z065) JT-US-56-S3 Bromomethane uJ CCVL
14-27131-Z065) JT-US-56-S3 Chloroethane uJ CCVL
14-27131-Z065) JT-US-56-S3 Chloromethane uJ CCVL
14-27131-Z065) JT-US-56-S3 lodomethane uJ CCVL
14-27131-Z065) JT-US-56-S3 Methylene Chloride uJ MB,CCVL
14-27132-Z065K JT-US-57-S1 2-Chloroethylvinylether uJ CCVL
14-27132-Z065K JT-US-57-S1 Bromomethane uJ CCVL
14-27132-Z065K JT-US-57-S1 Chloroethane uJ CCVL
14-27132-Z065K JT-US-57-S1 Chloromethane uJ CCVL
14-27132-Z065K JT-US-57-S1 lodomethane uJ CCVL
14-27132-Z065K JT-US-57-S1 Methylene Chloride U MB
14-27132-Z065K JT-US-57-S1 Vinyl Chloride uJ CCVL
14-27133-Z065L JT-US-57-S2 2-Chloroethylvinylether uJ CCVL
14-27133-Z065L JT-US-57-S2 Bromomethane uJ CCVL
14-27133-Z065L JT-US-57-S2 Chloroethane uJ CCVL
14-27133-Z065L JT-US-57-S2 Chloromethane uJ CCVL
14-27133-Z065L JT-US-57-S2 lodomethane uJ CCVL
14-27133-Z065L JT-US-57-S2 Methylene Chloride U MB
14-27133-Z065L JT-US-57-S2 Naphthalene U TB
14-27133-Z065L JT-US-57-S2 Vinyl Chloride uJ CCVL
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14-27134-Z065M Trip Blank 2-Chloroethylvinylether uJ CCVL
14-27134-Z065M Trip Blank Bromomethane uJ CCVL
14-27134-Z065M Trip Blank Chloroethane uJ CCVL
14-27134-7Z065M Trip Blank Chloromethane uJ CCVL
14-27134-7065M Trip Blank lodomethane uJ CCVL
14-27134-Z065M Trip Blank Methylene Chloride U MB
14-27134-Z065M Trip Blank Naphthalene V) TB
14-27134-Z065M Trip Blank Vinyl Chloride uJ CCVL
14-27581-ZP39A MW-08S-S2 2-Butanone U CCVL
14-27581-ZP39A MW-08S-S2 2-Chloroethylvinylether uJ CCVL
14-27581-ZP39A MW-08S-S2 Acetone J CCVL
14-27581-ZP39A MW-08S-S2 Acrolein uJ CCVL
14-27581-ZP39A MW-08S-S2 Acrylonitrile uJ CCVL
14-27581-ZP39A MW-08S-S2 Vinyl Acetate uJ CCVL
14-27582-ZP39B MW-08S-S3 2-Butanone JT CCVL
14-27582-ZP39B MW-08S-S3 2-Chloroethylvinylether uJ CCVL
14-27582-ZP39B MW-08S-S3 Acetone J CCVL
14-27582-ZP39B MW-08S-S3 Acrolein uJ CCVL
14-27582-ZP39B MW-08S-S3 Acrylonitrile uJ CCVL
14-27582-ZP39B MW-08S-S3 Methylene Chloride U MB
14-27582-ZP39B MW-08S-S3 Naphthalene U MB
14-27582-ZP39B MW-08S-S3 Vinyl Acetate uJ CCVL
14-27583-ZP39C MW-08S-S4 2-Butanone T CCVL
14-27583-ZP39C MW-08S-S4 2-Chloroethylvinylether uJ CCVL
14-27583-ZP39C MW-08S-S4 Acetone J CCVL
14-27583-ZP39C MW-08S-S4 Acrolein uJ CCVL
14-27583-ZP39C MW-08S-S4 Acrylonitrile uJ CCVL
14-27583-ZP39C MW-08S-54 Methylene Chloride ) MB
14-27583-ZP39C MW-08S-S4 Naphthalene U MB
14-27583-ZP39C MW-08S-S4 Vinyl Acetate uJ CCVL
14-27584-ZP39D MW-07S-S1 Acrolein uJ CCVL
14-27584-ZP39D MW-07S-S1 Chloroethane uJ CCVL
14-27584-ZP39D MW-07S-S1 Methylene Chloride U MB
14-27584-ZP39D MW-07S-S1 Naphthalene U MB
14-27585-ZP39E JT-MW-075-52 Acrolein uJ CCVL
14-27585-ZP39E JT-MW-07S-52 Chloroethane uJ CCVL
14-27586-ZP39F JT-MW-07S-S3 Acrolein uJ CCVL
14-27586-ZP39F JT-MW-07S-S3 Chloroethane uJ CCVL
14-27586-ZP39F JT-MW-07S-S3 Methylene Chloride U MB
14-27586-ZP39F JT-MW-07S-S3 Naphthalene V) MB
14-27587-ZP39G JT-MW-07S-54 Acrolein uJ CCVL
14-27587-ZP39G JT-MW-07S-54 Chloroethane uJ CCVL
14-27587-ZP39G JT-MW-07S-54 Methylene Chloride U MB
14-27588-ZP39H JT-MW-06D-S2 Acrolein uJ CCVL
14-27588-ZP39H JT-MW-06D-S2 Chloroethane uJ CCVL
14-27589-ZP39I JT-MW-06D-S3 Acrolein uJ CCVL
14-27589-ZP39I JT-MW-06D-S3 Chloroethane uJ CCVL
14-27589-ZP39I JT-MW-06D-S3 Methylene Chloride U MB
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14-27589-ZP39I JT-MW-06D-S3 Naphthalene U MB
14-27590-ZP39) JT-MW-06D-54 Acrolein uJ CCVL
14-27590-ZP39) JT-MW-06D-54 Chloroethane uJ CCVL
14-27590-ZP39) JT-MW-06D-54 Methylene Chloride U MB
14-27591-ZP39K JT-MW-06D-S5 Acrolein uJ CCVL
14-27591-ZP39K JT-MW-06D-S5 Chloroethane uJ CCVL
14-27591-ZP39K JT-MW-06D-S5 Methylene Chloride V) MB
14-27592-ZP39L JT-MW-03D-S1 Acrolein uJ CCVL
14-27592-ZP39L JT-MW-03D-S1 Chloroethane uJ CCVL
14-27593-ZP39M JT-MW-03D-S2 Acrolein uJ CCVL
14-27593-ZP39M JT-MW-03D-S2 Chloroethane uJ CCVL
14-27593-ZP39M JT-MW-03D-S2 Methylene Chloride U MB
14-27593-ZP39M JT-MW-03D-S2 Naphthalene U MB
14-27594-ZP39N JT-MW-03D-S3 Acrolein uJ CCVL
14-27594-ZP39N JT-MW-03D-S3 Chloroethane uJ CCVL
14-27594-ZP39N JT-MW-03D-S3 Methylene Chloride U MB
14-27595-ZP390 JT-MW-03D-54 Acrolein uJ CCVL
14-27595-ZP390 JT-MW-03D-54 Chloroethane uJ CCVL
14-27595-ZP390 JT-MW-03D-54 Methylene Chloride U MB
14-27596-ZP39P JT-MW-03D-S5 Acrolein uJ CCVL
14-27596-ZP39P JT-MW-03D-S5 Chloroethane uJ CCVL
14-27596-ZP39P JT-MW-03D-S5 Methylene Chloride U MB
14-27597-ZP39Q TRIP BLANKS 2-Butanone V) CCVL
14-27597-ZP39Q TRIP BLANKS 2-Chloroethylvinylether uJ CCVL
14-27597-ZP39Q TRIP BLANKS Acetone uJ CCVL
14-27597-ZP39Q TRIP BLANKS Acrolein uJ CCVL
14-27597-ZP39Q TRIP BLANKS Acrylonitrile uJ CCVL
14-27597-ZP39Q TRIP BLANKS Methylene Chloride U MB
14-27597-ZP39Q TRIP BLANKS Vinyl Acetate uJ CCVL
14-28060-ZQ10A JT-MW-04D-S1 2-Butanone uJ CCVL
14-28060-ZQ10A JT-MW-04D-S1 2-Chloroethylvinylether uJ CCVL
14-28060-ZQ10A JT-MW-04D-S1 Acrolein uJ CCVL
14-28060-ZQ10A JT-MW-04D-S1 Bromomethane uJ CCVL
14-28060-ZQ10A JT-MW-04D-S1 Methylene Chloride U TB
14-28061-ZQ108B JT-MW-04D-S2 1,2,4-Trichlorobenzene ) MB
14-28061-2Q108B JT-MW-04D-S2 2-Butanone uJ CCVL
14-28061-ZQ10B JT-MW-04D-S2 2-Chloroethylvinylether uJ CCVL
14-28061-2Q108B JT-MW-04D-S2 Acrolein uJ CCVL
14-28061-2Q10B JT-MW-04D-S2 Bromomethane uJ CCVL
14-28061-2Q10B JT-MW-04D-S2 Methylene Chloride U TB
14-28062-2Q10C JT-MW-04D-S3 2-Butanone uJ CCVL
14-28062-7Q10C JT-MW-04D-S3 2-Chloroethylvinylether uJ CCVL
14-28062-2Q10C JT-MW-04D-S3 Acrolein uJ CCVL
14-28062-2Q10C JT-MW-04D-S3 Bromomethane uJ CCVL
14-28062-ZQ10C JT-MW-04D-S3 Methylene Chloride V) B
14-28063-ZQ10D JT-MW-04D-S4 2-Butanone uJ CCVL
14-28063-ZQ10D JT-MW-04D-S4 2-Chloroethylvinylether uJ CCVL
14-28063-ZQ10D JT-MW-04D-S4 Acrolein uJ CCVL
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14-28063-ZQ10D JT-MW-04D-S4 Bromomethane uJ CCVL
14-28063-ZQ10D JT-MW-04D-S4 Methylene Chloride U TB
14-28064-ZQ10E JT-MW-04D-S5 2-Butanone uJ CCVL
14-28064-ZQ10E JT-MW-04D-S5 2-Chloroethylvinylether uJ CCVL
14-28064-ZQ10E JT-MW-04D-S5 Acrolein uJ CCVL
14-28064-ZQ10E JT-MW-04D-S5 Bromomethane uJ CCVL
14-28064-ZQ10E JT-MW-04D-S5 Methylene Chloride U TB
14-28065-ZQ10F JT-MW-04D-S6 2-Butanone uJ CCVL
14-28065-ZQ10F JT-MW-04D-S6 2-Chloroethylvinylether uJ CCVL
14-28065-ZQ10F JT-MW-04D-S6 Acrolein uJ CCVL
14-28065-ZQ10F JT-MW-04D-S6 Bromomethane uJ CCVL
14-28065-ZQ10F JT-MW-04D-S6 Methylene Chloride U TB
14-28066-ZQ10G JT-MW-01S-52 2-Butanone uJ CCVL
14-28066-ZQ10G JT-MW-01S-52 2-Chloroethylvinylether uJ CCVL
14-28066-ZQ10G JT-MW-01S-52 Acrolein uJ CCVL
14-28066-ZQ10G JT-MW-01S-52 Bromomethane uJ CCVL
14-28066-ZQ10G JT-MW-01S-52 Methylene Chloride U TB
14-28067-ZQ10H JT-MW-01S-S3 2-Butanone J CCVL
14-28067-ZQ10H JT-MW-01S-S3 2-Chloroethylvinylether uJ CCVL
14-28067-ZQ10H JT-MW-01S-S3 Acrolein uJ CCVL
14-28067-ZQ10H JT-MW-01S-S3 Bromomethane uJ CCVL
14-28067-ZQ10H JT-MW-015-S3 Methylene Chloride U TB
14-28068-2Q10I JT-MW-01S-54 2-Butanone uJ CCVL
14-28068-2Q10I JT-MW-01S-54 2-Chloroethylvinylether uJ CCVL
14-28068-2Q10I JT-MW-01S-54 Acrolein uJ CCVL
14-28068-2Q10I JT-MW-01S-54 Bromomethane uJ CCVL
14-28068-2Q10I JT-MW-01S-54 Methylene Chloride U TB
14-28069-ZQ10J JT-MW-01S-55 2-Butanone uJ CCVL
14-28069-ZQ10J JT-MW-01S-55 2-Chloroethylvinylether uJ CCVL
14-28069-ZQ10J JT-MW-01S-55 Acrolein uJ CCVL
14-28069-2Q10J JT-MW-01S-55 Bromomethane uJ CCVL
14-28069-ZQ10J JT-MW-01S-55 Methylene Chloride U TB
14-28070-ZQ10K Trip Blank 2-Butanone uJ CCVL
14-28070-ZQ10K Trip Blank 2-Chloroethylvinylether uJ CCVL
14-28070-ZQ10K Trip Blank Acrolein uJ CCVL
14-28070-ZQ10K Trip Blank Bromomethane J CCVL
14-28070-ZQ10K Trip Blank Methylene Chloride U TB
14-28361-ZQ89A IW-5D-GW 2-Butanone uJ CCVL
14-28361-ZQ89A IW-5D-GW 2-Hexanone uJ CCVL
14-28362-ZQ89B MW-4-GW 2-Butanone uJ CCVL
14-28362-2Q89B MW-4-GW 2-Hexanone uJ CCVL
14-28362-2Q0898B MW-4-GW Naphthalene U MB
14-28363-ZQ89C MW-400-GW 2-Butanone uJ CCVL
14-28363-ZQ89C MW-400-GW 2-Hexanone uJ CCVL
14-28364-ZQ89D HC-MW-1-GW 2-Butanone uJ CCVL
14-28364-ZQ89D HC-MW-1-GW 2-Hexanone uJ CCVL
14-28365-ZQ89E JT-MW-075-GW 2-Butanone uJ CCVL
14-28365-ZQ89E JT-MW-075-GW 2-Hexanone uJ CCVL
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14-28366-ZQ89F JT-MW-04D-GW 2-Butanone uJ CCVL
14-28366-ZQ89F JT-MW-04D-GW 2-Hexanone uJ CCVL
14-28367-2Q89G JT-MW-08S5-GW 2-Butanone JT CCVL
14-28367-2Q89G JT-MW-08S5-GW 2-Hexanone uJ CCVL
14-28368-ZQ89H JT-MW-01S5-GW 2-Butanone JT CCVL
14-28368-ZQ89H JT-MW-01S5-GW 2-Hexanone uJ CCVL
14-28369-ZQ89I JT-MW-06D-GW 2-Butanone uJ CCVL
14-28369-ZQ89I JT-MW-06D-GW 2-Hexanone uJ CCVL
14-28369-ZQ89I JT-MW-06D-GW Methylene Chloride V) MB
14-28370-ZQ89) JT-MW-055-GW 2-Butanone uJ CCVL
14-28370-ZQ89) JT-MW-055-GW 2-Hexanone uJ CCVL
14-28370-ZQ89) JT-MW-055-GW Methylene Chloride U MB
14-28371-ZQ89K HC-MW-2-GW 2-Butanone uJ CCVL
14-28371-ZQ89K HC-MW-2-GW 2-Hexanone uJ CCVL
14-28372-ZQ89L HC-MW-3-GW 2-Butanone uJ CCVL
14-28372-ZQ89L HC-MW-3-GW 2-Hexanone uJ CCVL
14-28373-ZQ89M IW-55-GW 2-Butanone T CCVL
14-28373-ZQ89M IW-55-GW 2-Hexanone uJ CCVL
14-28374-ZQ89N JT-MW-025-GW 2-Butanone uJ CCVL
14-28374-ZQ89N JT-MW-025-GW 2-Hexanone uJ CCVL
14-28375-ZQ890 JT-MW-03D-GW 2-Butanone uJ CCVL
14-28375-ZQ890 JT-MW-03D-GW 2-Hexanone uJ CCVL
14-28389-ZQ89AC TRIP BLANKS 2-Butanone uJ CCVL
14-28389-ZQ89AC TRIP BLANKS 2-Hexanone uJ CCVL
14-28389-ZQ89AC TRIP BLANKS Acetone U CCVL
14-28389-ZQ89AC TRIP BLANKS Acrolein U CCVL
14-28389-ZQ89AC TRIP BLANKS Acrylonitrile U CCVL
14-28389-ZQ89AC TRIP BLANKS Methylene Chloride V) MB
14-28389-ZQ89AC TRIP BLANKS Vinyl Acetate U CCVL
15-422-7552A JT-SS-06 1,1,2,2-Tetrachloroethane V] CCVL
15-422-7S52A JT-SS-06 2-Chloroethylvinylether uJ CCVL
15-422-7S52A JT-SS-06 2-Hexanone uJ CCVL
15-422-7S52A JT-SS-06 Methylene Chloride U MB
15-422-7S52A JT-SS-06 Naphthalene uJ MB,CCVL
15-423-7552B JT-SS-07 1,1,2,2-Tetrachloroethane uJ CCVL
15-423-72552B JT-SS-07 2-Chloroethylvinylether uJ CCVL
15-423-72552B JT-SS-07 2-Hexanone uJ CCVL
15-423-72552B JT-SS-07 Naphthalene uJ CCVL
15-424-7552C JT-SS-08 1,1,2,2-Tetrachloroethane uJ CCVL
15-424-7552C JT-SS-08 2-Chloroethylvinylether uJ CCVL
15-424-7552C JT-SS-08 2-Hexanone uJ CCVL
15-424-7552C JT-SS-08 Methylene Chloride U MB
15-424-7552C JT-SS-08 Naphthalene uJ CCVL
15-425-7552D JT-SS-09 1,1,2,2-Tetrachloroethane uJ CCVL
15-425-72552D JT-SS-09 2-Chloroethylvinylether uJ CCVL
15-425-7552D JT-SS-09 2-Hexanone uJ CCVL
15-425-72552D JT-SS-09 Methylene Chloride ) MB
15-425-7552D JT-SS-09 Naphthalene uJ CCVL
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15-426-7S52E JT-SS-10 1,1,2,2-Tetrachloroethane uJ CCVL
15-426-7S52E JT-SS-10 2-Chloroethylvinylether uJ CCVL
15-426-7S52E JT-SS-10 2-Hexanone uJ CCVL
15-426-7ZS52E JT-SS-10 Methylene Chloride U MB
15-426-ZS52E JT-SS-10 Naphthalene uJ MB,CCVL
15-427-7S52F TRIP BLANK 1,1,2,2-Tetrachloroethane uJ CCVL
15-427-2ZS52F TRIP BLANK 2-Chloroethylvinylether uJ CCVL
15-427-72S52F TRIP BLANK 2-Hexanone uJ CCVL
15-427-2ZS52F TRIP BLANK Methylene Chloride U MB
15-427-2ZS52F TRIP BLANK Naphthalene uJ CCVL
14-25978-ZM61A IT-6 Aroclor 1260 JP Dual Column
14-25985-ZM61H MW-200 Aroclor 1254 uJ RL Over Range
14-26640-ZN93C JT-11 Aroclor 1260 J MSDH,RPD
14-27583-ZP39C MW-08S-S4 Aroclor 1260 JP Dual Column
14-27584-ZP39D MW-07S-S1 Aroclor 1248 uJ RL Over
14-27586-ZP39F JT-MW-07S-S3 Aroclor 1254 JP Dual Column
14-27586-ZP39F JT-MW-07S-S3 Aroclor 1262 JP Dual Column
14-28362-2Q89B MW-4-GW Aroclor 1260 J CCVH
14-28363-2Q89C MW-400-GW Aroclor 1260 J CCVH
14-28368-ZQ89H JT-MW-01S-GW Aroclor 1248 uJ SSL
14-28368-ZQ89H JT-MW-01S-GW Aroclor 1254 uJ SSL
14-28368-ZQ89H JT-MW-01S-GW Aroclor 1260 uJ SSL
14-28368-ZQ89H JT-MW-01S-GW Aroclor 1262 uJ SSL
14-28368-ZQ89H JT-MW-01S-GW Aroclor 1268 uJ SSL
14-26641-ZN93D IT-4 Chromium J FD
14-26641-ZN93D IT-4 Lead J FD
14-26643-ZN93F JT-400 Chromium J FD
14-26643-ZN93F JT-400 Lead J FD
14-27581-ZP39A MW-08S-S2 Lead J RPD
14-27103-Z064F JT-US-41-S2 Total Organic Carbon J MSH,RSD
14-27128-Z065G JT-US-55-S1 Total Organic Carbon J MSL,RSD
14-28069-ZQ10J JT-MW-01S-55 Total Organic Carbon J MSL,RSD
14-26641-ZN93D IT-4 Total Suspended Solids J RPD

Notes:

%R: Percent recovery

Break Down: The compound breaks down in acidic preservation

BSDL: Blank spike duplicate, namely laboratory control sample duplicate (LCSD) %R value biased low
BSH: Blank spike, namely laboratory control sample (LCS) %R value biased high

BSL: Blank spike, or LCS %R value biased low

CCVH: Continuing calibration verification (CCV) percent difference (%D) value biased high
CCVL: CCV %D value biased low

Dual Column: Dual column RPD value was >40%

FD: Field duplicate RPD or concentration difference value did not meet the advisory criteria
HT: The analysis was performed past the required holding time

IAR: lon abundance ratio did not meet the method criteria

J/UJ: Detects were qualified (J); nondetects were qualified (UJ)

MB: Analyte result was affected by the detection in the associated method blank

MSDL: Matrix spike duplicate (MSD) %R value biased low

MSH: Matrix spike (MS) %R value biased high
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MSL: MS %R value biased low

RL: Reporting limit

RPD: Laboratory duplicate, MS/MSD, or LCS/LCSD relative percent difference value was outside the criteria
RSD: Laboratory triplicate analysis percent relative standard deviation (%RSD) was outside the criteria

SSL: Surrogate spike %R value biased low

TB: Analyte result was affected by the detection in the associated trip blank

TEMP: Sample result was affected by elevated cooler temperature

VOCs: Volatile organic compounds analyzed with SW846 Method 8260C

Table Il. Data Qualifier Definitions

Qualifier Description
J Analyte present. Reported value may or may not be accurate or precise
P Dual column relative percent difference value was >40%
R The result was rejected
T The value was less than reporting limit but greater than method detection limit
U Analyte was not detected at or above the method detection limit
uJ Not detected, quantitation limit may be inaccurate or imprecise
Approved By: Date: March 30, 2015

Mingta Lin
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Appendix A

Field duplicate RPD is indicative of field and laboratory precision and sample homogeneity in
combination. The EPA CLP National Functional Guidelines or Sampling and Analysis Plan do not specify
criteria for field duplicate evaluation. An advisory criteria of 20% for inorganic and 30% for organic
parameters were applied to evaluating the RPD values of field duplicate results that are >5xRL. For
results that are <5xRL, an advisory criterion of +2xRL was applied to evaluating the concentration
differences. The RPD (or concentration difference as applicable) values and data qualification for
detected compounds in field duplicates are presented as follows:

Concentration Data
Analytes Unit MRL Sample ID & Results RPD Difference Qualifier
JT-11 JT-1100
Aroclor 1260 ug/L 0.01 0.1 0.13 0.03
1,3-Dichlorobenzene ug/L 0.2 0.74 0.75 0.01
1,4-Dichlorobenzene ug/L 0.2 1.3 1.4 7%
Benzene ug/L 0.2 5.6 5.6 0%
Chlorobenzene ug/L 2 160 170 6%
Ethylbenzene ug/L 0.2 0.11 ND 0.11
Vinyl Chloride ug/L 0.2 0.11 0.11 0
T-4 JT-400
Arsenic, Total ug/L 0.2 41 40 2%
Cadmium, Total ug/L 0.1 ND ND 0
Chromium, Total ug/L 1 8 3.9 5.1 J/)
Lead, Total ug/L 0.1 2.3 1.1 71% 1/}
Mercury, Total ug/L 0.1 ND ND 0
Arsenic, Dissolved ug/L 0.2 37.5 36.6 2%
Cadmium, Dissolved ug/L 0.1 ND ND 0
Chromium, Dissolved ug/L 1 ND ND 0
Lead, Dissolved ug/L 0.1 ND ND 0
Mercury, Dissolved ug/L 0.1 ND ND 0
MW-4-GW MW-400-GW
Arsenic, Total ug/L 0.2 0.4 0.4 0% 0
Arsenic, Dissolved ug/L 0.2 0.7 1.1 0.4
TPH-Diesel mg/L 0.1 0.68 0.73 7%
TPH-Lube Oil mg/L 0.2 0.29 0.33 0.04
Aroclor 1260 ug/L 0.1 1.6 1.8 12%
1,3-Dichlorobenzene ug/L 0.2 0.6 0.58 0.02
1,4-Dichlorobenzene ug/L 0.2 0.71 0.67 0.04
Acetone ug/L 5 2.2 ND 2.2
Benzene ug/L 0.2 0.15 0.11 0.04
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Concentration Data
Analytes Unit MRL Sample ID & Results RPD Difference Qualifier
Carbon Disulfide ug/L 0.2 0.29 0.2 0.09
Chlorobenzene ug/L 0.2 3.3 2.8 16%
Naphthalene ug/L 0.5 0.63 0.5 0.13
Notes:

RPD: Relative percent difference

Concentration Difference: Concentration difference between the field replicates
MRL: Method reporting limit

ug/L: micrograms per liter

mg/L: milligram per liter
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APPENDIX C

PCB SEDIMENT LOADING CALCULATIONS

Sediment samples were collected to further evaluate potential environmental impacts in the portion

of the Ship Canal adjacent to the site. PCBs were detected in sediment downgradient (southeast) of

the historical upland release at concentrations exceeding the freshwater Sediment Management
Standards (SMS) screening level of 110 micrograms per kilogram (pg/kg) during the 2013 to 2014

investigations. Sediment PCBs were reported by the laboratory as a mixture of Aroclors 1248, 1254,

and 1260.

PCB sediment loading calculations were performed to determine whether migration from upland

sources was sufficient to explain existing conditions or there were other potential sources of PCBs to

sediment. Sediment loading calculations assumed:

B The groundwater-to-sediment plume is at equilibrium, and PCB concentrations in groundwater in

shoreline wells accurately reflect PCB concentrations reaching sediment; and

B PCB concentrations do not attenuate between the shoreline wells and the sediment.

The input parameters below were used to calculate PCB loadings.

Parameter Range Value Used Source
Groundwater depth 4107 feet 4 feet Aspect 2003
Hart Crowser RI/FS
Aquitard depth 16 to 18 feet 18 feet Aspect 2003
Groundwater plume width 50 to 100 feet 100 feet Aspect 2003
Soil porosity NA 0.4 Aspect 2003
Groundwater flow 0.1 to 0.4 feet/day 0.4 feet/day Aspect 2003
Groundwater PCB concentration 0.051t0 0.91 pg/L 0.33 ug/L Hart Crowser RI/FS
average value
PCB release date NA 1950 Assumed
Sediment PCB concentration (0 to 1 58 to 346 ug/kg 222 ug/kg Hart Crowser RI/FS
foot depth) average value
Sediment PCB concentration (0 to 10 401 to 1640 pg/kg 876 ug/kg Hart Crowser RI/FS
cm depth) average value
Impacted sediment area NA 4,775 sq feet Hart Crowser RI/FS
average value
Sediment density NA 2.5 kg/L Assumed

The volume of contaminated groundwater moving from the uplands to the sediment daily was

calculated as follows:

Daily water volume = 100 ft long x 14 ft deep x 0.4 ft/day x 0.4 (porosity) x 28.3 L/ft*= 6,340 L/day

HARTCROWSER
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The estimated mass of PCBs released to sediment assuming the release began in 1950 is:

PCB mass = 6,340 L/day x 0.33 pg/L x 365 days/year x 65 years = 4.96 x 107 ug

The estimated sediment PCB concentrations are:

PCB concentration (0— 10 cm) = 4.96 x 107 ug /(4,775 ft? x 0.33 ft x 28.3 L/ft3 X 2.5 kg/L) = 445 pg/kg
PCB concentration (0 — 1 ft) = 4.96 x 107 pg /(4,775 ft? X 1 ft X 28.3 L/ft3 X 2.5 kg/L) = 148 pg/kg

The average measured PCB concentrations in sediment for the 0 to 10 centimeter and 0 to 1 foot
depth intervals were 876 and 222 pg/kg, respectively. The measured concentrations are about two
times the estimated concentrations. However, there is relatively high uncertainty in the estimated
value because input parameters are variable. There is relatively good agreement between measured
and estimated sediment PCB concentrations considering the degree of variability in the input
parameters.

Despite the apparent agreement between measured and estimated PCB content in sediment, the
extent of PCB-impacted sediment adjacent to the Site is not fully delineated and the impacts likely
come from multiple local and regional sources. To develop a more defensible model of PCB transport
from upland soil to sediment, additional regional sediment and upland source data along the Ship
Canal would need to be collected and evaluated.
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EXECUTIVE SUMMARY OF SEDIMENT BIQASSAYS

Two freshwater sediment bioassays, a 28-day Hyalella amphipod survival and growth test and a 10-day Chironomus
dilutus midge survival and growth test were conducted for Hart Crowser as part of the Remedial Investigation at the
Jacobson Terminals property in Seattle, WA. Three test sediments were compared to the control sediment to assess
sediment toxicity and to interpret organism response under the Washington State Sediment Management Standards
(Chapter 173-204 WAC, Last Update: 2/25/13). The test and control sediments tested are listed in Table 1.

TEST AND CONTROL SEDIMENT INFORMATION

The test sediments were provided to Northwestern Aquatic Sciences by Hart Crowser personnel. The negative
contro] sediment was collected by NAS personnel from an area approximately one mile east of the Highway
101 bridge at Beaver Creek, approximately 8 miles south of Newport, Oregon. All sediments were stored at
4°C in the dark until used. Sample identification and collection information is as follows:

Table 1. Sample identification and collection dates.

Hart Crowser Sample NAS Sample Collection Date Receipt
Sample description Identification Identification Date
Beaver Creek Control* Control 5195G 1-19-15 1-19-15
Test sediment JT-85-06 5192G 1-12-15 1-14-15
Test sediment JT-S5-08 5193G 1-12-15 1-14-15
Test sediment JT-88-10 5194G 1-12-15 1-14-15

*Control used for data interpretation.
BIOASSAY INTERPRETATION CRITERIA

Biological test interpretation for freshwater sediments, as presented in the Sediment Management Standards,
(SMS5) uses biological criteria to identify sediments that have no adverse effects on biological resources, and
correspond to no significant health risk to humans. The SMS includes Sediment Cleanup Objectives (SCQO) and
Cleanup Screening Levels (CSL) biological criteria. The Sediment Cleanup Objectives establish a no adverse
effects level, including no acute or chronic adverse effect, to the benthic community. The Cleanup Screening
Levels establish a minor adverse effects level, including acute or chronic effects, to the benthic community.
The SCO biological criteria are exceeded when one of the biological tests results is above the SCO for that
bioassay endpoint. The CSL biological criteria is exceeded when 1) any two bioassay test results are above the
SCQ criteria; or 2) when one of the bioassay test results is above the CSL criteria.

Sediment Cleanup Objectives Criteria
When any one of the biological test results shows a test sediment response that exceeds the bioassay-specific

response guidelines presented below, and that response is statistically different (p < 0.05) from the control, the
test sediment is judged to have exceeded the SCO.

In accordance with the SMS, the bioassay-specific response guidelines for evaluating an exceedance under the
SCO criteria are as follows:

Amphipod 28-day Survival/Growth Bioassay. Mean mortality in the test sediment is greater than 10 percent
over the mean control and statistically different from the control (p < 0.05). For the growth endpoint, a mean
reduction in the biomass that is greater than 25 percent of the control sediment response and statistically
different from the control (p < 0.05).

Midge 10-Day Survival/Growth Bioassay. Mean mortality in the test sediment is 20 percent over the control
mortality and statistically different from control (p < 0.05). For the growth endpoint, a mean reduction in

biomass that is greater than 20 percent compared to the control and statistically different from the control (p <
0.05).

Page 1 of 6



Cleanup Screening Levels Criteria
When any two biological test results show test sediment responses that are above the SCO listed above, OR
when any one of the biological test results is above the Cleanup Screening Level criteria listed below, that
sediment is judged to have exceeded the CSL.

In accordance with the SMS, the bioassay-specific response guidelines for evaluating an exceedance under the
CSL criteria are as follows:

Amphipod 28-day Survival/Growth Bioassay. Mean mortality in the test sediment is greater than 25 percent
over the mean control and statistically different from the control (p < 0.05). For the growth endpoint, a mean
reduction in the biomass that is greater than 40 percent from the control and statistically different from the
control (p < 0.05).

Midge 10-Day Survival/Growth Bioassay. Mean mortality in the test sediment is 30 percent over the control
mortality and statistically different from the control (p < 0.05). For the growth endpoint, a mean reduction in
biomass that is greater than 30 percent from the control sediment response and statistically different from the
control (p < 0.05).

RESULTS OF AMPHIPOD, HYALELLA AZTECA 28-DAY SURVIVAL TEST (862-1)

All water quality observations were within the protocol specified ranges (Table 1, Section A). The test met
applicable test acceptability criteria. Although the reference toxicant (positive control) LC50 result was slightly
outside the laboratory's control chart action limits (0.50 g/L; control chart mean + 2 S.D. = 0.36 £ 0.12), a
review of test conditions and procedures did not detect any unusual circumstances. (Section A).

The control sediment exhibited a mean mortality of 5.0% (Table 2). Mean mortality of test sediments JT-SS-
06, JT-S5-08 and JT-S5-10 was 22.5%, 20.0% and 13.8%, respectively. None of these sediments exceeded the
criteria for mortality for SCO or CSL. The biomass of test sediments JT-5S-06 and JT-SS-08 were both above
that of the control sediment (Table 3). JT-SS-10 did result in an individual biomass of 0.28 mg that was
statistically significantly lower than that of the control. However, JT-55-10 did not exceed either the SCO or
CSL criteria for growth.

RESULTS OF MIDGE, CHIRONOMUS DILUTUS, 10-DAY SURVIVAL AND GROWTH TEST (862-3)

All water quality observations were within the protocol specified ranges (Table 1, Section B). The test met all
other applicable acceptability criteria including positive control performance (Section B).

‘The mean mortality in the control sediment in the Chironomid test was 6.3% (Table 4). Mean mortality of test
sediments JT-S5-06, IT-SS-08 and JT-SS-10 was 10.0%, 15.0% and 8.8%, respectively. None of these were
more than 20% over the control mortality. Therefore none of the sediments exceeded the SCO or CSL criteria
for mortality. The contro] average individual ash-free dry weight was 1.22 mg (Table 5). All three test
sediments resulted in growth that was statistically significantly lower than control growth, Two of the three
test sediments, JT-S5-08 and JT-SS-10, resulted in exceedances under the SCO guidelines for growth with ash-
free dry weights of 0.93 and 0.91 mg/individual, respectively. No test sediment failed the CSL criteria for
growth.

SUMMARY OF SEDIMENT BIOQASSAY RESULTS

The Sediment Management Standards includes Sediment Cleanup Objectives (SCO) and Cleanup Screening
Levels (CSL) biological criteria to identify sediments that have adverse effects on biological resources, The
SCO establishes a no adverse effects level, including no acute or chronic adverse effect, to the benthic
community. The CSL establishes a minor adverse effects level, including acute or chronic effects, to the
benthic community.
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The SCO biological criteria are exceeded when one of the biological tests results is above the SCO for that
bicassay endpoint. Two test sediments, JT-55-08, and JT-S8-10, resulted in an exceedance under the SCO
guidelines for growth in the Chironomus bioassay.

The CSL biological criteria is exceeded when 1) any two bioassay test results are above the SCO criteria; or 2)
when one of the bioassay test results is above the CSI, criteria. None of the test sediments exceeded the CSL

criteria by resulting in either one test result that was a CSL exceedance or two test results that were SCO
exceedances (Table 6).

STUDY APPROVAL

m‘ép L\A:Qq M&&J{;k MM% 3-i9-iS

(__ Assistant ]Labor:cltor}r Director Date 2- 19-1 < "ﬁroject Manager Date
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Table 2. Mortality results of Hyalella 28-day toxicity test and data interpretation using guidelines from the
Washington State SMS (2013).

Significantly
higher than  Percent higher Exceedance
Percent control (absolute) under one-test
mortality sediment at than control Exceedance criteria for
Sample description (Mean £ SD) o=0.057 sediment under SCO? ' CSL?°

Control (NAS# 5195G) 50+53 - - --- -
IT-S5-06 (NAS# 5192G) 22.5+21.9 No 17.5 No No
IT-S5-08 (NAS# 5193G) 20.0 £20.7 No 15.0 No No
JT-8S-10 (NAS# 5194G) 13.8216.0 No 8.8 No No

' Sediment Cleanup Obijectives (SCO) exceedance if the test sediment mean mortality is significantly higher (1-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >10%.

? Cleanup Sereening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (i-tailed t-
test at P<0.05) than the control sediment mean mortality and the absolute difference is >25%.

Table 3. Growth results of Hyalella 28-day toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Exceedance
Significantly Percent undsar o_ne-test
lower than lower E)‘:ceedancel criteria f;or
Average dry control (absolute) und?;ﬂSGC_O? Cﬂai‘;
o wtlamphlpod sediment at than control MlGr)fMlC‘;c:'O.zs MIGTW[GC;>0.40
Sample description {(Mean = SD) o=0.05? sediment and SD and SD
Control (NAS# 5195G) 0.32+0.03 -— -— --- —
JT-88-06 (NAS# 5192G) 041 +0.08 No -28.0 No No
JT-SS-08 (NAS# 5193G) 0.37+0.08 No -15.6 No No
JT-SS-10 (NAS# 5194G) 0.28 £ 0.04 Yes 12.5 No No

' Sediment Cleanup Objectives (SCQ) exceedance if the test sediment mean growth is significantly lower (I-tailed t-
test at P<0.05) than the control sediment mean growth and the difference is »25%.

? Cleanup Screening Levels (CSL) exceedance (one-test criteria) if the test sediment mean growth is significantly
lower (1-tailed t-test at P<0.05) than the control sediment mean growth and the difference is >40%.
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Table 4. Mortality results of Chironomus toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Significantly
higher than  Percent higher Exceedance
Percent control (absolute) under one-test
mortality sediment at than control Exceedance criteria for

Sample description {(Mean % SD) a=0.05? sediment under SCO? ' CSL?*
Control (NAS# 5195G) 6352 -— - - --e
JT-85-06 (NAS# 5192G) 10.0 £ 14.1 No 3.7 No No
JT-55-08 (NAS# 5193G) 150+ 16.9 No 8.7 No No
JT-S5-10 (NAS# 5194G) 88113 No 2.5 No No

' Sediment Cleanup Objectives (SCOQ) exceedance if the test sediment mean mortality is significantly higher (1-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >20%.

?Cleanup Screening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (1-tailed t-
test at P<0.05) than the control sediment mean mortality and the absolute difference is >30%.

Table 5. Growth results of Chirenonus toxicity test and data interpretation using guidelines from the Washington State
SMS (2013).

Statistically
significantly
lower than Percent Exceedance under
Average ash-free dry control lowerthan  Exceedanceunder  one-test criteria for
wi/midge (mg)” sediment at control SCO" (MIGc- CSL7 (MIGc-
Sample description (Mcan % SD) u=0.057 sediment MIGH/MIG>0.20)  MIGYMIG>0.30)
Control (NAS# 5195G) 1.22 £ (.09 - - - -
JT-85-06 (NAS# 5192G) 0.98 + 0.11 Yes 19.7 No No
JT-S5-08 (NAS# 5193G) 093 £0.15 Yes 23.8 Yes No
JT-85-10 (NAS# 5194G) 091£0.12 Yes 254 Yes No

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean growth is significantly lower (1-tailed t-test
at P<0.05) than the control sediment mean growth and the difference is >20%.

? Cleanup Screening Level (CSL) exceedance (one-test criteria) if the test sediment mean growth is significantly lower
(1-tailed t-test at P<0.05) than the control sediment mean growth and the difference is >30%.
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SECTION A

Amphipod (Hyalella azteca) 28-day sediment bioassay 862-1 data report



NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 862-1

Title: Toxicity of freshwater sediments using a 28-day amphipod, Hyalella azteca, sediment bioassay as part
of the Remedial Investigation at the Jacobson Terminals Property in Seattle, WA,

Protocol No.: NAS-XXX-HA4c, February 11, 2000. Revision 3 (4-26-05). Based on ASTM 2001 (Standard
test methods for measuring the toxicity of sediment-associated contaminants with fresh water invertebrates,
E1706-00), Am. Soc. Test. Mat., Phila., PA, and EPA Method 100.1 (Methods for measuring the toxicity and
bioaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064).
Washington State Sediment Management Standards (SMS) (Chapter 173-204 WAC, Last Update: 2/25/13).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98109,
Sponsor's Study Monitor: Mr. Philip Cordell
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; J.B. Brown, B.S., D.V.M,
Assoc. Aq. Toxicol.; Y. Nakahama, Sr. Tech.; L. Brady, Tech.
Study Schedule:

Test Beginning: 1-23-15, 0905 hrs.

Test Ending: 2-20-15, 1000 hrs.
Disposition of Study Records: All raw data, reports, and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Freshwater test sediments collected as part of the Remedial Investigation at the Jacobson
Terminals Property in Seattle, WA. Details are as follows:

NAS Sample No. 5192G 5193G 5194G
Description JT-88-06 JT-88-08 JT-8§8-10
Collection Date 1/12/15 1/12/15 1/12/15
Receipt Date 1/14/15 1/14/15 1/14/15

Control Sediment: The negative control sediment (NAS#5195G) was collected on 1-19-15 from an area
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR.,
Treatments: Homogenized at test set up by mixing using stainless steel implements.

Storage: All test and control sediments were stored at 4°C in the dark in sealed containers until used.

TEST WATER
Source: Dechlorinated municipal tap water.
Dates of Preparation: 1-19-15 and 2-6-15

Water Quality:
pH: 7.7, 7.5

conductivity: 108, 119 pmhos/cm

hardness: 26, 26 mg/L as CaCO;

alkalinity: 30, 30 mg/L as CaCOs;.

total chlorine: <0.02, <(.02 mg/L
Pretreatient: Dechlorinated and aerated >24 hr.
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TEST ORGANISMS
Species: Hyalella azteca, amphipod.
Ape/Size; 7-8 days old
Source: Chesapeake Cultures, Hayes, VA; received 1-21-15
Acclimation: Holding conditions for the three days prior to testing averaged: Temperature, 19.5 = 1.7 °C;
dissolved oxygen, 10.8 = 3.7 mg/L; pH, 7.2 £ 0.4; conductivity, 358 + 207 umhos/cm; hardness, 111 + 67
mg/L as CaCOs; and alkalinity, 103 = 67 mg/L. as CaCOQ;. Photoperiod, 16:8, L:D. Half of the water was
replaced daily with dechlorinated municipal tap water during holding. Animals were fed YTC daily during
holding.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix 1) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 ml high-form glass beakers

Test Volumes: 100 ml sediment fayer; 175 ml test water.

Replicates/Treatment: 8

Organisms/Treatment: 80

Water Volume Changes: 2 water volumes per day

Aeration: None.

Feeding: Animals are fed 1.0 ml of YTC suspension per beaker daily.

Acceptance Criteria: Results are valid if mean control mortality does not exceed 20%, and the mean individual
dry weight at test termination is = (.15 mg.

Effects Criteria: 1) survival after 28 days, and 2) average individual dry weight after 28 days. Death is defined
as no visible movement or response to tactile stimulation. Missing organisms were considered to be dead.
Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity, and ammonia-nitrogen were measured in the overlying water of one replicate test container per
treatment on days 0 and 28 of the test. Temperature was measured daily, pH and dissolved oxygen three times
per week, and conductivity weekly, in the overlying water of one replicate test container per treatment.
Hardness and alkalinity were measured with titrimeiric methods. Ammonia-N was measured using Hach
reagents based on the salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric method; samples were not
distilled prior to analysis. The photoperiod was 16:§, L:D.

DATA ANALYSIS METHODS
Percent survival, percent mortality and average individual dry weight were calculated for each replicate as
follows:

percent survival = 100 x (number surviving/initial number tested)
percent mortality = 100 x (number dead/initial number tested)

average individual dry weight = (final wt. - tare wt.)/number weighed,
where:
final wt. = tare wt. + dry weight of organisms recovered on day 28, in mg

Means and standard deviations for the biological endpoints described above, and for water quality data, were
compuied using Microsoft Excel 2010. Mean individual dry weight and mean percent mortality in each test
sediment were statistically compared to the conirol sediment. Where appropriate, an arcsine square root
transformation was performed on percent mortality data before analysis. Following determination of normality
and homogeneity of variances, a one-tailed Student T-test, Mann-Whitney or Approximate T test was conducted at
the 0.05 level of significance. The statistical sofiware used was BioStat (version Feb 9, 2006 (EXCEL)) bioassay
software developed by the U.S. Army Corps of Engineers, Seattle District.

PROTOCOL DEVIATIONS
None
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REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix I11.

Test No.: 999-3381

Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #1 14689.

Test Date: 1-23-15,

Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water.

Result: 96-hr LC50, 0.50 g/L. This result is slightly outside the laboratory's control chart action limits (0.25 —
0.48 g/L). A review of test organisms and test conditions and procedures indicated that there were no unusual
circumstances that may have affected the test results.

TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed
tabulation of the water quality results by sample and test day can be found in Appendix I1. The means and
standard deviations of percent mortality of Hyalella exposed for 28 days to sediments are summarized in Table
2. The means and standard deviations of average individual dry weight of Hyalella exposed for 28 days to
sediments are summarized in Table 3. Detailed data organized by sample and replicate, and summary statistics
for these observations, are given in Appendix I1.

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged between <0.1 and 0.9 mg/L for all day 0 and day
28 measurements.

The test met the acceptability criteria specified in the SMS with 5.0 % mean control mortality (<20% required)
and a final control sediment growth of 0.32 mg/individual (> 0.15 mg required). The reference toxicant
(positive control) LC50 result was slightly outside the laboratory's control chart action limits (0.50 g/L; control
chart mean £ 2 8.D. = (.36 + (.12). A review of test conditions and procedures did not detect any unusual
circumstances.

Interpretation was based on guidelines from the Washington State Sediment Management Standards (Chapter 173-
204 WAC, Last Update: 2/25/13). The SMS includes Sediment Cleanup Objectives (SCO) and Cleanup
Screening Levels (CSL) biological criteria. The Sediment Cleanup Objectives establish a no adverse effects level,
including no acute or chronic adverse effect, to the benthic community. The Cleanup Screening Levels establish a
minor adverse effects level, including acute or chronic effects, to the benthic community. To qualify as an adverse
effect under the SCO for mortality the mean mortality in the test sediment is greater than 10 percent over the mean
control and statistically different from the reference (p =0.05). For the growth endpoint, a mean reduction in the
biomass that is greater than 25 percent of the control sediment response and statistically different from the control
(p=0.05). For the CSL adverse effects criteria mean mortality in the test sediment is greater than 25 percent over
the mean control and statistically different from the control (p = 0.05). For the growth endpoint, a mean reduction
in the biomass that is greater than 40 percent from the control and statistically different from the contro] {p =0.05).

Although sediment JT-SS-10 resulted in mean dry weight that was statistically significantly lower than that of

the control, the mean dry weight did not exceed either the SCO or CSL criteria. None of the test sediments
resulted in an exceedance under either the SCO or the CSL of the SMS guidelines.
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Table |I. Summary of water quality conditions during tests of the amphipod, Hyalella azteca, exposed to
freshwater sediments.

Water Quality Parameter Mean % S.D, Minimum Maximum N
Temperature (°C) 224+04 22.0 23.9 116
Dissolved oxygen (mg/L) 7.0£0.5 6.1 85 52
Conductivity {umhos/cm) 123 £22 110 219 24
pH 72102 6.6 8.0 52
Hardness (mg/L as CaCOs) 32+4 26 34 8
Alkalinity (mg/L as CaCOz) 3545 30 40 8
Total ammonia {mg/L) —— <0.1 0.9 8

Table 2. Mortality results of Hyalella 28-day toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Sample description Percent Significantly higher Percent higher Exceedance Exceedance
mortality than the control {absolute) than under SCO?! under one-test
{Mean £ SD) sediment al a=0.057 control sediment criteria for CSL?
Control (NAS# 5195G) 5053 - - - -
JT-85-06 (NAS# 5192G) 2254219 No 17.5 No No
JT-S8-08 (NAS# 5193G) 20.0 £20.7 No 15.0 No No
JT-85-10 (NAS# 5194G) 13.8+ 16.0 No 8.8 No No

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean mortality is significantly higher (1-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >10%.

? Cleanup Screening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (1-tailed t-
test at P<0.03) than the control sediment mean mortality and the absolute difference is >25%.

Table 3. Growth results of Hyalella 28-day toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Average Statistically Percent Exceedance under  Exceedance under
Sample description Individual Dry significantly lower  lower than SCO?" (MIGc- one-test criteria for
Weight (mg) than control control MIGYMIG>0.25) CSLP (MIGe-
{Mean 1 SD) ! sediment al sediment MIG/MIG>0.40)
«=0.057

Control (NAS# 5195G) 0.32x0.03 - —— --- -
JT-55-06 (NAS# 5192G) 0.41+0.08 No -28.0 No No
JT-5S-08 (NAS# 5193G) 0.37+£0.08 No -15.6 No No
JT-88-10 (NAS# 5194G) 028 £ 0.04 Yes 12.5 No No

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean growth is significantly lower (1-tailed t-test at
P<0.05) than the control sediment mean growth, and the difference is >25%.

? Cleanup Screening Levels (CSL) exceedance (one-test criteria) if the test sediment mean individual growth in
significantly lower (i-tailed t-test at P<0.05) than the control sediment mean growth, and the difference is >40%.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
February 11, 2000 Revision 3 (4-26-05)

TEST PROTOCOL

FRESHWATER AMPHIPOD, HYALELLA AZTECA,
28-DAY SEDIMENT SURVIVAL AND GROWTH TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this study is to characterize the chronic toxicity of freshwater
sediments using a 28-day exposure and survival and growth endpoints with the amphipod, Hyalella
azteca.

1.2 Referenced Method: This protocol is based on ASTM Method E 1706-00 (ASTM 2001) and EPA
Method 100.1 (EPA/600/R-99/064)

1.3 Summary of Method: A summary of test conditions for the amphipod 28-day sediment survival
and growth test is tabulated below. The test with Hyalella azteca is conducted at 23 + 1°C with a
16L:8D photoperiod at an illuminance of about 100-1000 lux. Test chambers are 300-mL high-form
lipless beakers containing 100 mL of sediment and 175 mL of overlying water. Ten 7-8day old
amphipods are used in each replicate, The number of replicates/treatment depends on the objective of
the test. Eight replicates are recommended for routine testing. Amphipods in each test chamber are
fed 1.0 mL of YCT food daily. Each chamber receives two volume additions per day of overlying
water, Test endpoints include survival and growth.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Study Director;
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Testing Schedule: Tests are normally begun within 14 days of sample collection.
Reference toxicant test to be run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory
Practices (GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,
1989 (40 CFR Part 792).
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3. TEST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in
solvent cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are
stored at 4°C in the dark., The original sealed containers may be stored for up to 8 weeks prior to
testing, depending on the testing requirements. If jars are not full when received or if sediment is
removed for testing, headspaces should be filled with nitrogen to retard deterioration. A negative
control sediment is collected from a clean site. In addition, a reference sediment, a clean sediment
with physical characteristics similar to the test sediments, may be employed as a comparison station.

4, TEST WATER

Test water (overlying water) at NAS is normally dechlerinated tap water or moderately hard synthetic
water. Synthetic dilution water is prepared from Milli-Q reagent grade water and reagent grade
chemicals. Test water may also be well water, surface water, site water, or other water depending on
the study design. The hardness or other water quality parameters of the dilution water may need to be
adjusted to meet the study design.

5. TEST ORGANISMS

5.1 Species: amphipod, Ayalella azteca.

5.2 Source: Cultured at NAS. Alternatively, animals may be purchased from a reputable commercial
supplier.

5.3 Age: 7-8 days old at start of test

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23  1°C under a 16:8 L:D
photoperiod. Cultured amphipods are fed dried maple leaves with YTC. Rabbit chow, Tetramin® or
TetraFin-® flakes may also be used. Acclimation of test organisms to the test water may be desirable,
depending on culture water, but it is not required. If test organisms are to be acclimated, fifty percent
of the holding water is changed daily with the addition of test water.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL
high-form lipless glass beakers. Test chambers are maintained at constant temperature by partial
immersion in a temperature-controlled water bath or by placement in a temperature-controlled room.
Aeration is not empolyed unless dissolved oxygen drops below 2.5 mg/L. The test is conducted under
an illuminance of 100-1000 lux with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systemns are soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once
with fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed
twice with deionized water; rinsed once with acetone to remove organic compounds (using a fume
hood or canopy); and rinsed three times with deionized water. Test systems and chambers are rinsed
again with dilution water just before use.

Page 2 of 6



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
February 11, 2000 Revision 3 (4-26-05)

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of amphipods to test, control, and reference
sediments. The sediments are placed on the bottom of the test containers and are overlain with test
water. The test exposure is for 28 days. The renewal of overlying water consists of two volume
additions per day, either continuous or intermittent. Each treatment consists of eight replicate test
containers, each containing 10 organisms. Test chamber positions are completely randomized. Test
organisms are randomly distributed to the test chambers. Blind testing is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day
before addition of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers.
After addition of the sediment, 175 ml of test water is gently added to each beaker in a manner to
prevent resuspension. The overlying water is replaced twice daily. The test begins when amphipods
are introduced io the test chambers. Initial water quality measurements are taken prior to the addition
of test organisms.

7.3 Effect Criterion: The effect criteria used in the 28-day amphipod bioassay are mortality and
growth. Death is defined as the lack of movement of body or appendages on respanse to tactile
stimulation. Growth is measured as change in dry weight.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 2.5 mg/L.. The test

temperature employed is 23 £ 1°C. A 16:8, L:D photoperiod is used. Illumination is supplied by
daylight fluorescent lamps at 100-1000lux. The overlying water is replaced twice daily.

7.5 Beginning the Test: On the day the test begins, amphipods are impartially counted into small
containers of test water (10/container). The test is begun by rinsing test organisms into the equilibrated
test containers. For the growth endpoint, time-zero weight data should be collected.

7.6 Feeding; Amphipods are fed 1.0 mL of YCT daily per test chamber. A feeding may be skipped if
there is a build up of excess food, However, all beakers must be treated similarly.

7.7 Test Duration, Type and Frequency of Observations, and Methods: The duration of the toxicity
test is 28 days. The type and frequency of observations to be made are summarized as follows:

TYPE OF OBSERVATION TIMES OF OBSERVATION

BIOLOGICAL DATA

Survival, growth Day 28

PHYSICAL AND CHEMICAL DATA

Hardness, alkalinity, conductivity, and Beginning and end of test in overlying water of

ammonia-N one replicate beaker from each treatment.

Temperature Daily in overlying water of one replicate beaker
from each treatment.

Conductivity Weekly

Dissolved oxygen and pH 3X/week

Optional pore water ammonia and/or sulfide | In test sediments prior to initiating the tests.
Optionally in sediments from sacrificial test
chambers at test beginning and/or end.

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the
manufacturer's recommendations. The pH is measured using a pH probe and a properly calibrated
meter with scale divisions of 0.1 pH units. Temperature is measured with a calibrated mercury
thermometer or telethermometer. Conductivity is measured with a conductivity meter. Hardness and
alkalinity are measured using titrometric methods. Total soluble sulfide and total ammonia-N were
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measured using Hach test kits based on the methylene blue (EPA Method 376.2) and salicylate (Clin.
Chim. Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior to
analysis.

Overlying water should be sampled just before water renewal from about 1 to 2 cm above the sediment
surface using a pipet. It may be necessay to pool water samples from individual replicates. The pipet
should be checked to make sure no organisms are removed during sampling of overlying water,

7.8 Test Termination: At test termination, the contents of each test container are sieved through a
#35 (500 um mesh) sieve to recover the amphipods. Amphipods from each replicate are put into a 30
mL plastic cup, rinsed with DI water, gently blotted and place into the appropriate tared aluminum
weighing pan. The number of survivors for each container is recarded on the datasheet,

7.9 Growth Measurement: Growth is measured as average dry weight of animals in a test replicate at
the end of the test on day 28. Pooled animals from each test replicate are gently blotted and placed
into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried
amphipods are placed into a dessicator and weighed as soon as possible to the nearest ¢.01 mg
(desirable to use 0.001 mg). The total weight of the dried amphipods in each pan is divided by the
number of amphipods weighed to obtain an average dry weight per surviving amphipod per replicate.

CRITERIA OF TEST ACCEPTANCE

The test results are acceptable if the minimum survival of organisms in the control treatment at the end
of the test is at least 80%.

DATA ANALYSIS

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of
living organisms in each test container at the end of the test. Average amphipod dry weight, also
measured at the end of the test, may be used to compare growth between treatment sediments and the
controi or reference sediment. Ordinarily the following data analysis is performed. Due to special
requirements, alternative methods may be used. The means and standard deviations are calculated for
cach treatment level. Identification of toxic sediments is established by statistical comparison of test
endpoints between test and control or reference sediments. Between treatment comparisons may be
made using a Student’s t-test or Wilcoxon’s Two-Sample test, where each treatment is compared to the
control or the reference sediment. An arcsine-square root transformation of proportional data, and tests
for normality and heterogeneity of variances, are performed prior to statistical comparisons.

. REPORTING

The final report of the test results must include all of the following standard information at a minimum;
name and identification of the test; the investigator and laboratory; date and time of test beginning and
end; information on the test material; information on the source and quality of the overlying/test water;
detailed information about the test organisms including acclimation conditions; a description of the
experimental design and test chambers and other test conditions including feeding, if any, and water
quality; definition of the effect criteria and other observations; responses, if any, in the control
treatment; tabulation and statistical analysis of measured responses and a summary table of endpoints;
a description of the statistical methods used; any unusual information about the test or deviations from
procedures; reference toxicant testing information.
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11.

12.

STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should
include a description of the change, the reason for the change, the date the change took effect and the
dated signatures of the study director and sponsor. Any deviations in the protocol must be described
and recorded in the study raw data.

REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical
toxicant to evaluate the performance of test organisms used in the study. Reference toxicant tests are
96-hour, water only exposures, not 28-day sediment exposures. The reference toxicant test is run
concurrently. Performance is evaluated by comparing the results of the reference toxicant test with
historical resulis (e.g., control charts) obtained at the laboratory.

. REFERENCED GUIDELINES

ASTM. 2001. Standard Test Methods for Measuring the Toxicity of Sediment-Associated Contaminants
with Fresh Water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat.,
Philadelphia, PA.

U.S. EPA. 2000. Section 11, Test Method 100.1, Hyalella azteca 10-d Survival and Growth Test for
Sediments, pp. 47-54 In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-
associated Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99/064.

Weber, C.I. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters
to Freshwater and Marine Qrganisms (Fourth Edition). EPA/600/4-90/027F.

. APPROVALS
for
Name Date
for Northwestern Aquatic Sciences
Name Date
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Appendix A
Test Conditions Summary

1. Test type whole sediment toxicity test with renewal of overlying water
2. Test duration 28 days
3. Temperature 23+1°C

4. Light quality

daylight fluorescent light

5. llluminance

100-1000 lux

6. Photoperiod

16L:8D

7. Test chamber size

300-mL high-form lipless beakers, (Pyrex® 1040 or equivalent)

8. Sediment volume

100 mL

9. Overlying water volume

175 mL

10. Renewal overlying water

2 volume additions/day (continuous or intermittent)

11. Age of test organisms

7-8 days old at test initiation

12. Organisms per test chamber

10

13. Replicates per treatment

§ recommended for routine testing (depends on design)

14. Organisms per treatment

80

15. Feeding regime

YCT food, fed 1.0 mL daily/chamber

16. Cleaning

if screens are used, clean as needed

17. Aeration

None, unless DO falls below 2.5 mg/L

18. Overlying (test) water

Dechlorinated tap water, culture water, well water, surface water,
site water or reconstituted water, depending on study design.

19. Water quality

Hardness, alkalinity, conductivity, ammonia-N beginning and end;
temperature daily; conductivity weekly; DO & pH 3X/wk

20. Endpoints

Survival & growth (based on weight)

21. Test acceptability criteria

Minimum control survival of 80%

22. Sample holding

14 days at 4°C in the dark (recommended)

23. Sample volume required

1L (800 mL per sediment)

24. Reference toxicant

Concurrent testing required
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PROTOCOL NO. NAS-XXX-HA4c

HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo. 862-1 Client Hart Crowser Investigator
STUDY MANAGEMENT
Client: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98109
Client's Study Monitor: M. Philip Cordell
Testing Laboratory: Northwestern Aguatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel: v
Proj. Man./Study Dir.  G.J. Irissarri £
QA Officer L.K. Nemeth
I Moce Kl (e = 2. o
3. J-Rrowy > 4, FAD N d
?. = g [ S [ NCO
Study Schedule:
Test Beginning: 1713 K oq0s Test Ending: Lo~ 5 | 00O
TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):
NAS Sample No.: 5192G 5193G 5194G
Description: JT-S8-06 JT-5S5-08 JT-SS-10
Collection Date: 1/12/156 1/12/15 1/12/15
Receipt Date: 1/14/15 1/14/15 1/14/15
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
NAS Sample No.
Description:
Collection Date:
Receipt Date:
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Error codes: 1) correclion of handwriting error
2) writlen in wrong localion; entry deleled
3) wrong dale deleted, replaced wilh corrrect date 3‘7
4) error found in measurement; measuremenl repealed Page1of &7 °
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HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo. B62-1 Client Hart Crowser Investigator

SEDIMENT DESCRIPTIONS - SUPPLEMENTAL NOTES

Sample

Description
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§1926 || par e Brown  Serngy muel w/ wnedy frapments Ci1me plasiall,
5193G uﬂem Dl binple nuA oy wmfd&nwﬁéﬁ‘r
5194G

LACK Mubby mpaiis L—a&ch/h EimepCaiTS | Bk PL& T P, AL e FOIL
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Test No. 862-1 Client Hart Crowser Investigator
TEST WATER
Source; Dechlorinated Newport, OR tap water
Date of Collection/Preparation: 1-13~15 | -4 -5
pH 19,35
Cond {(umhos/cm2} 16% . 119
Hardness (mg/La0 Zio, 2 b
Alkalinity (mg/L)  ze, »o
Total Chlorine {(mg/l) <c.0i, L6, 62~
Treatments: Aerated 2 24 hrs
TEST ORGANISMS
Species: Hyalella azteca Age:?-¥ bAYS Date received: I=21-15
Source; Chesapeake Cultures, Hayes, VA
Acclimation Data:
Temp. DO Cond. |Hardness | Alkalinity Feeding Water
Date |{deg.C}| pH | (mg/L) |umhosiem| (mg/L) { (mg/L) |Amount| description changes
| RS L-F | s | £96 138 1fo |iomls VT foec! olyhe ~47s 2 S50
iy | 200 | +3[ 74 25% 77 o 4 ki £
[usas] 200 | pg| 8y | 23| 6y bo - “
Mean | 1.5 | 1.2 0,9 | 259 111 1053
SD. | it |od4] 3 F | 2073 €3 b3
(N) & > 3 > 3 >
Photoperiod during acclimation: fe>¥ L2 D
TEST PROCEDURES AND CONDITIONS
Test chambers: 300 m) glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume _
Replicates/treatment: (8} < Organisms/treatment: (80) 70 (m/ REP )

Test water changes: Twice daily

Aeration: only if DO falls below 2.5 mg/L
Feeding: everyday beginning with day zero
Test temperature (deg.C): 23

Beaker placement: Total randomization
Photoperiod: 16:8, L:D

Control Sediment:

Source; From an area approximately one mile east of the Hwy. 101 bridge at Beaver Creek,

approx. 8 miles south of Newport, OR.

Date collected: 1/19/15
1 Sieved through 0.5 -mm screen
Storage:  4°C in the dark in closed containers. NAS# 5195G

MISCELLANEOUS NOTES
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator
Test conducted in (circle one): room 2 trailer water bath  other:
Randomization chart; “Tof SHELF
5 (o IS 20 15 | 30
4 | 9 14 H | 24
Z |9 1% 19 13 27
2z 7 Iz 13 22 2% 32
} & tl it 21 2l D |

Randomization chart:

Randomization chart:

Randomization chart:

Page _i of ﬂ



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day___0__(/ R3/ST &5 est
Beaker| Temp.*| DO* [Cond.*| pH* [Hardness*[ Alkalinity*] NH3*
No. |(deg.C)| (ppm) |wmhos/icm (mg/L) (mg/L) | (ppm) Comments
3 L.l bR l|aa4g .y | =24 20 |[Each beaker fed 1.0 ml
7 2220 BT 1D |l 34 20 YTC suspension
17 {222 3 b [133 |l 24 40 Initials: 632
18 [21.%] [ 11s || 324 4o

[Water changed in all
heakers.
Time: o5 /v
Initials: &5
Water changed in all
beakers.
Time: |Lab
Initials: 7%
*Water quality measurements to be taken.
Day___1__ ({ WMy
Beaker| Temp.*[ DO [ Cond.| pH [Hardness| Alkalinity [ NH3
No. |(dea.C)| (ppm) |wmhosicm (mgiL) {(mg/L) | (ppm) Comments
3 L L2 Each beaker fed 1.0 ml
7 11 -2 YTC suspension
17 | 212 Initials: 5T
18 2Ly

Water changed in all
beakers.
Time: ©5 75~
Initials: MY

Water changed in all
beakers.
Time: (¢3¢
Initials: ¢~

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__ 2 (t /25/15) 65}
Beaker| Temp.*| DO | Cond.| pH |Hardness | Alkalinity ] NH3
No. |(deg.C)| (ppm) |wmhostem (mg/L) (mg/L) | (ppm} Comments
3 22,2 Each beaker fed 1.0 mi
7 22,2 YTC suspension
17 22, Initials: il
18 22.]

Water changed in all
beakers.
Time: o04&0
Initials: &1
Water changed in all
beakers.
Time: &2b
Initials; 451
*Water quality measurements to be taken.

Day___3__ (1 /12&/15) &L

Beaker| Temp.*| DO* Cond.| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm)

(mgiL) (mg/L) | (ppm) Comments
3 22.3 | J.0 4. Each beaker fed 1.0 ml
7 2.2 7.0 1.1 YTC suspension
17 | 22.) 7.0 A Initials: &1
18 22.1 1.2 J.2

Water changed in all
beakers.
Time: osi0
Initials: 631
Water changed in all
beakers.
Time:. [bZ4&
Initials:  “5=—

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__4_ (¢ 12Z#Yr—
Beaker| Temp.*| DO [ Cond.| pH |Hardness[ Alkalinity | NH3

No. | (deg.C){ (ppm) |(umhasicm {mg/L} (mg/L) | (ppm) Comments
3 z2. Each beaker fed 1.0 ml
7 s YTC suspension
17 122.T Initials: ¢~
18 | 2o

Water changed in all
beakers.
Time: 0520

Initials: &

Water changed in all

beakers.
Time: j1Lys
Initials: A
*Water qualily measurements to be taken.
Day__ 5 {7 nAhy) ‘//
Beaker| Temp.*| DO* [Cond.*| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosiem {mg/L) {mg/L) | (ppm) Comments
3 |[23r0 ]| £3 (58 [ Each beaker fed 1.0 ml
7 1z ® A (2 | 7.0 YTC suspension
17 17222 R 1Y |+ Initials: d{';

18 | =P 7t (20 | Fu

Water changed in all

beakers.
Time: 05 L
Initials: A
Water changed in all
beakers.
Time: ({50
Initials: 5

*Water quality measurements to be taken.

Page 1 of /3/’



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__6_ ({ i)y ¢
Beaker| Temp.*| DO |Cond.| pH |Hardness| Alkalinity| NH3

No. | (deg.C)| {ppm) |wumhosicm (mg/L) (mg/L) | (ppm) Comments
3 SN |[Each beaker fed 1.0 ml
7 1%,.e YTC suspension
17 [t % Initials: Y4~
18 | 22§

|Iwater changed in all

beakers.
Time: 0SZ5
Initials: “&=—
[Water changed in all
beakers.
Time: /é-r 5
Initials: AE
*Water quality measurements to be taken.
Day 7 (} {32l o
Beaker| Temp.*| DO~ Cond.] pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |umhos/om (mg/L) | (mg/L) | (ppm) Comments
3 Jrzy$ | =T ZI Each beaker fed 1.0 ml
7 |yl g %0 YTC suspension
17 |22.2| (7 F. 4 Initials:  ~e@>
18 | 22 é‘.f F.q

Water changed in all

beakers.
Time: Oy to
Initials: 1%

Water changed in all

beakers.
Time: Mg
Initials: L

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__ 8_ (1 /137 L) %
Beaker|! Temp.*| DO | Cond.| pH |[Hardness| Alkalinity| NH3

No. |(deg.C)| (ppm) |wmhosicm (mg/L) (mg/L) | (ppm) Comments
3 -5 Each beaker fed 1.0 ml
7 LAV YTC suspension
17 | 44 2 Initials: &7
18 1212-9

Water changed in all

beakers.
Time: o 57i 5
Initials: oy

Water changed in all

beakers.
Time: /7ad
Initials:
J
*Water quality measurements to be taken.
Day __ 9 (2 /' [1S)Ea
Beaker| Temp.*[ DO | Cond.| pH [|Hardness]| Alkalinity | NH3
No. |(deg.C}| (ppm) |(umhosicm) {mg/L) (mg/L) | (ppm) Comments
3 2.5 Each beaker fed 1.0 ml
7 22, YTC suspension
17 22.0 Initials: &y1
18 |z22.1

Water changed in all

beakers.
Time: oS00
Initials: 434

Water changed in all

beakers.
Time: 1610
Initials: g3k

"Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day ___10___ (2 /2 jiSeM
Beaker| Temp.*| DO* | Cond. | pH* | Hardness | Alkalinity | NH3
No. |{deg.C}] (ppm) |wmhoscm (ma/L) (mg/L) | (ppm} Comments
3 224 | 9.4 7. Each beaker fed 1.0 mi
7 1222 | 3. q.) YTC suspension
17 [ 22.1 | 3.0 3.1 Initials: 3\
18 2240 3.1 3.1

Water changed in all
beakers.
Time: ¢SS0
Initials: &L
Water changed in all
heakers.
Time: /.<>
Initials; (5
*Water quality measurements to be taken,
Day _ 11__ (1L/% 1/
Beaker| Temp.*| DO | Cond.| pH |Hardness]| Alkalinity | NH3
No. |(deg.C)| {ppm) |umhosicm (mg/L) (mg/l) | (ppm) Comments
3 72,6 Each beaker fed 1.0 ml
7 22.F YTC suspension
17 22D Initials:
18 |z22.35

Water changed in all
beakers.
Time: 08¢,
Initials:  »—

Water changed in all
beakers.
Time: 'y &
Initials: LA

*Water quality measurements fo be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__ 12__ ( A/ AS) 118
Beaker| Temp.*| DO* Cond.*| pH* | Hardness | Alkalinity | NH3

No. [(deg.C)| (ppm) |wmhosicm (mg/L) (mg/L) | (ppm) Comments

3 226 | 465 [hzé6 |7 Each beaker fed 1.0 ml
7 |6 |63 119 |&.0 YTC suspension

17 22y [ ze |Fo Initials: (¢
18 [22 Y |to 2 9 T o

Water changed in all

beakers.
Time: pste
Initials: %
Water changed in all
beakers.
Time: _/@86‘
Initials: {-—
*Waler quality measurements to be taken.
Day__ 13_ (Z2/¢& //g‘;,,,
Beaker| Temp.*| DO Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhoscm) (mg/l) {(mg/L) | (ppm) Comments
3 2302 Each beaker fed 1.0 ml
7 3. /( YTC suspension
17 | 231 Initials: ‘e

18 [23.{

Water changed in all

beakers.
Time: €% 02
Initials: S=—

Water changed in all

beakers.
Time: [@{¢
Initials: A

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client

Hart Crowser Investigator
DAILY RECORD SHEET
Day___14__ (2 /b /) y,//,si
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm {mg/L) {(mg/L) | (ppm) Comments
3 39| 1.0 T 6 Each beaker fed 1.0 ml
7 Z3. b, F3 YTC suspension
17 1 Y| bt 7.3 Initials: (42
18 | 3.4 | &.% 7 -

Water changed in all
beakers,
Time: o0So0s”
Initials: 4%
Water changed in all
beakers.
Time: A6 /0
Initials: s
*Water quality measurements to be taken,
Day ___15_ (~/ 3 1i1) (3 1)
Beaker| Temp.*| DO [ Cond.| pH [Hardness[ Alkalinity ] NH3
No. |(deg.C)| (ppm) |umhosicm (mg/L (mg/l) | (ppm) Comments
3 Zzi-Y Each beaker fed 1.0 ml
7 214 YTC suspension
17 1-% Initials: &*>
18 21-3
Water changed in all
beakers.

Time: &5 ;0
initials: oIS

Water changed in all
beakers.
Time: ¢S
Initials; >

*Water quality measurements to be taken,
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No_ 862-1 Client

Hart Crowser Investigator
DAILY RECORD SHEET

Day__ 16 (2 /% IS
Beaker| Temp.*| DO | Cond.| pH [Hardness| Alkalinity ] NH3

No. |(deg.C)| (ppm) |wmhosicm (ma/L) (mg/L) | (ppm) Comments

3 22.% |Each beaker fed 1.0 ml

7 22.,] YTC suspension

i7 2z, | Initials: &al

18 22.0

Water changed in all
beakers.
Time: pSO0B
Initials: (AN
Water changed in all
beakers.
Time: { (0%
Initials:  ~_—
*Walter quality measurements to be taken.
Day _17__ (2 /9 hS)en
Beaker | Temp.*| DO* | Cond. | pH* | Hardness [ Alkalinity [ NH3
No. |(deg.C}| (ppm) |umhosiem (mg/L) (mg/l) | (ppm) Comments
S 22.L | G.¥ 1.3 Each beaker fed 1.0 ml
7 l22.4 1| ¢.,¢ 1.1 YTC suspension
17 22.% | L.6 7.1 Initials:  £31
18 22.2 | w1 3.1

Water changed in all
beakers.

Time: os!/D
Initials: 6L

Water changed in all
beakers.

Time: 6o
Initials: A

*Water quality measurements to be taken.

Page '3 of 51



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No B62-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 18 (L /{O1 )
Beaker| Temp.*| DO | Cond.| pH [Hardness| Alkalinity | NH3

No. |(deg.C}| (ppm) |wmhosicm) (mg/L) (mg/L) | {(ppm) Comments
3 Py A lIEach beaker fed 1.0 ml
7 ., 0 YTC suspension
17 | 2w e Initials: =
18 AL NY 2

|Water changed in all

beakers.
Time: @S0y
Initials:  “»—
Water changed in all
beakers.
Time: /{28
Initials: (Y
*Water quality measurements to be taken.
Day _ 19_ (2714 i5) &%
Beaker| Temp.*| DO* [Cond.*| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhes/cm {mg/L) (mg/L) | (ppm) Comments
3 9,7-1 .21yt |32 Each beaker fed 1.0 ml
7 14 .1 b.-fe | /M |3 YTC suspension
17 1222 6.3 1% |32 Initials: _pef3
18 ve-t| Lo | fjo | 2

Water changed in all

beakers.
Time: o s1
Initials:  ¢gae,

-

Water changed in all

beakers.
Time: (& 0f
Initials: .

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 20 (Tt /15y

Beaker| Temp.*| DO Cond.[ pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) (mg/L) (mg/L) | (ppm) Comments

g 1Z.0 Each beaker fed 1.0 ml
7 2270 YTC suspension

17 | 2250 Initials: Y
18 |=Zz2.0

Water changed in all

beakers.
Time: OSSO
Initials: ve—

Water changed in all
beakers.
Time: {70
Initials: (2%
*Water quality measurements to be taken.
Day__ 21_ ( 2./ )3/5) o
Beaker| Temp.*[ DO* | Cond. | pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |umhosicm (mg/L) (mgiL) | (ppm) Comments
I EER I KS] X Each beaker fed 1.0 ml
7 72l [ FA Fz YTC suspension
17 |12y | b.F 2 Initials: (VS
18 | 273 | “Fl A

Water changed in all
beakers.
Time: 3 o8
Initials: (1Y%
Water changed in all
beakers.
Time: (Liy
Initials; [

*“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Hart Crowser Investigator

Test No 862-1 Client

DAILY RECORD SHEET

Day 22 (. 11 Y{ityT v
Beaker[ Temp.*[ DO |Cond.| pH [Hardness]| Alkalinity| NH3
No. |(deg.C)| (ppm} |wumhosicm {mg/L) (mg/L) | (ppm) Comments

Each beaker fed 1.0 mi

3 1220

7 <271~ YTC suspension

17 [12-O Initials:  &T»
18 121-0

[Water changed in all

beakers.
Time: ¢mszo
Initials: rfa

Water changed in all

beakers.
Time: (%3¢
Initials: {75
[¥)

*Water quality measurements to be taken.

Day _ 23 (2 /IS 15)&dL

DO | Cond.| pH [Hardness| Alkalinity| NH3
{mg/L) (mg/L) | (ppm) Comments

Beaker| Temp.*

No. |(deg.C)| (ppm} [wmhosicm
3 21.3 Each beaker fed 1.0 ml
z.fs.,‘;‘é 7 223 (224 YTC suspension
17 2.3 Initials: &aX
18 12,2

Water changed in all

beakers.
Time: oS0
Initials: &1

Water changed in all

beakers.
Time: 1620
Initials: &5L

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day__ 24 (=2 /it /1S)6SE
Beaker | Temp.*| DO* | Cond. | pH* | Hardness [ Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhos/cm (mg/L) (mg/L) | (ppm) Comments
3 22.4 | &a 1.4 Each beaker fed 1.0 ml
7 22,2 | &6 1.2 YTC suspension
17 122.2 | .6 1.2 Initials:  &>%
18 [ 22.1 L% q.z

Water changed in all

beakers.
Time: o S0
Initials: &5

Water changed in all

beakers.
Time: i&LG
Initials: (Y
*Water quality measurements to be taken.
Day__25_ (2 1 H My fua
Beaker|{ Temp.*| DO | Cond.| pH |Hardness | Alkalinity ] NH3
No. |{(deg.C}| {ppm) |wmhos/em {mg/L) {mg/L} | (ppm) Comments
3 Tty Each beaker fed 1.0 ml
7 e Y YTC suspension
17 |1z Y Initials:  “2—

18 [z2.2

Water changed in all

beakers,
Time: £6%¢
Initials:  =—

Water changed in all

beakers.
Time: (&1
Initials: &)

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Client Hart Crowser Investigator

Test No 862-1

DAILY RECORD SHEET

Day 26 (L 1] {i5) v
DO* [Cond.*| pH* | Hardness| Alkalinity | NH3

Beaker| Temp.*

No. | (deg.C)| {ppm) |wumhos/icm) {mg/L) (mgi/L) | (ppm) Comments
3 2.9 |71 ng |7< Each beaker fed 1.0 ml
7 2.9 |7 4 Wy |74 YTC suspension
17 |22. 8 |le. s | 15 |21 Initials: &%
18 (229 {69 |t |72
ater changed in all
beakers.
Time: s cas
Initials: ¢®
Water changed in all
beakers.
Time: ‘( la
Initials: {3

*Water quality measurements to be taken.

Day 27 ( Z2nqu8)»
DO | Cond.| pH |Hardness| Alkalinity [ NH3

Beaker| Temp.*

No. |(deg.C)| (ppm) {umhosicm (mg/L) (mg/L) | (ppm) Comments
3 72T, 0 Each beaker fed 1.0 ml
7 |zz.Y YTC suspension
17 | 229 Initials:  Z—
18 [z2.%

Water changed in all
beakers.
Time: 0505
Initials: w—

Water changed in all
beakers.
Time: /f /0

Initials: 138
U

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo 862-1 Client Hart Crowser investigator

DAILY RECORD SHEET

Day__28_ (2 /29/4%) oﬁ/y‘//‘_,ﬂ:
Beaker| Temp.*| DO* Cond.‘] pH* |Hardness*| Alkalinity*| NH3*

No. | (deg.C}| (ppm)} |wmhoscm) (mg/L) (mg/L) | {(ppm) Comments
3 [z=#| 0.8 [Ite J¥o] Ny 0
7 [T | #8 (13 R3] 16 >0
17 |76 5 r% 73] 34 Yo
18 | 27251 L1 il #5216 Yo

Water changed in all -

beakers.
Time: OS&)
Initials: - 4¢
*Water quality measurements to be taken.
Day { [/ 1)
Beaker| Temp. | DO | Cond.| pH |Hardness| Alkalinity | NH3
No. | (deg.C)| (ppm) |wmhosicm (mgil) (mg/L) | (ppm) Comments

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAY 28 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors Initials No. SUrvivors Initials
1 1Q &S
2 1 ()
3 [© M3
4 [O |7
o 4 16
6 Y |eX |
7 [o oY
8 9 13
9 q9 | »
11 9 g
12 I o
13 (O A
14 L0 KAD
15 [0 )2
16 g ¥
17 5 A%
18 i s
19 e e
20 il o
21 /o o
22 X %
23 - %
24 /D L]
25 9 Yzl
26 o v
27 ke (A7,
28 = | %
29 T+ o
30 JO |
31 9 7
32 Ea |




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NQO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

ZERO-TIME WEIGHING DATA SHEET

Tare: Date |-22-15 Oventemp (C.) &l Drying time (hr.) 24 Initials __5v2¢
Standard Weights: 10mg: j5.c0F 100mg: oo, oy

Final: Date .2b-15 Oventemp (C.) w2- Drying time (hr.) 24 Initials __ g
Standard Weights: 10mg._jo.008 100mg: _jep 0\5

Equip. used: Oven:___ ffve vni| Balance: <Savtaa uS LADP

(Dry overnight at 60-90 degrees C)

Pan # | Tare wt. (mg)| Totai wt. (mg) | #weighed Comments
1 | 32,244 | 32 pq, 1°
2 | 20,550 |31 z02 e
3 ¢41.342 | 42.029 ad
4 | 25,28 35, 456 2

s | 29936 | 30.32% /e

Page ﬂ_ of ﬂ



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator
WEIGHING DATA SHEET
Tare: Dale 1-22-15 Oven temp ( C.) &l Drying time (hr.) 24 Initials ___Je=
Standard Weighis: 10me:_g.cp} 100mg: oo oA 4
Final #1: Date_24%-15 Oventemp (C.) &2 Drying lime (hr.) 2!—( Initials 3k
Standard Weights: 10 mg: 10-GEB 100mg: _jcp.oq
Final #2. Dale_7 ~.-i5 Oventemp(C.) (o4 Drying time (hr.) 244 Initials  J@F
Standard Weights: 10mg 5 oot 100mg: | e 0145
Equip.used: Oven OBLUE M. ¥ | Balance Savtrvius HIP
{Dry avernight at 60-90 degrees C)
Bkr. Pan Tare wt. Total wt. (mg) no. pul into
# # (mg} 1 2 welghed pans-inilials Comments
1 1 [ 34.0%5 [Flowod"™ 37049 i L
2 2 _1334ai5 9% 26, 43¢ 36,374 9 L
3 3 | 32,14 TRz .98 35 812 1o L
4 4 | 33.229 3% 39F | 3%, 20\ 1o L3 kb3 | ¥
5 5 | 232.92% Bzhidl | 3b.035 7 Ls
6 6 | aLgu 34, 034 33 G4 Y LA
7 7| 32.235 351F % 3504 [fs] Lr3
8 8| 3.308 2. 234 34,219 &l Lrs
9 9 | 32.28% 34,0619 34, 5B g L3
10 10 | 3\.Beo 35142 25, 0Bg 1o L3
1 11 32,240 35 o 3 A4 a5\ ﬁ s
12 12 | 32,010 (1T 34 531 ¥ Lo
13 13 | 2> 530 degy c/RC T 10 LS
14 14 | 33,7063 34, 344 3, 30F O L3
15 15 | 26, 412, 40,517 4o 2\q o Lr
16 16| 3\, LGB 34 Hod 3¢ 306 & lr
17 17_| 2+ .a24 36, 554 B, 534 L3
18 18| 35, 345 31.58F 31558 9 L3
19 19 | 26.55¢% %0.4%5 A0, A & LR
20 20 | 33 4D 24,243 36,258 9 L3
21 21 | 24 oA %, 00| 33 952 10 L
22 22 | 32,019 3. L5 IH. i ¥ Lrs
23 23 | 32,435 3,005 265 Ay 7 L)
24 24 | 34 3% 3%, 900 3%, B54 [o us
25 25 | 3L.a24 M. 485 39,454 q L
26 26 | 33, 049 3443 34.413 7 Lrs
27 27 | 36156 *h.0%% M1 pu3 b Lrs
28 28 | 34, 510 33,465 3% 423 (O L5
29 20 | 32,536 35 LA 35, L2} 7 L5
30 30 | %4453 ¥31,205 3%, 139 (o (2]
31 31 | 30 g10 33,051 32,90% 9 L3
32 | 32 [ 34511 37923 | 3% o5t 7 L
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Chesapeake Cultures

P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax
www.c-cultures.com
growfish@c-cultures.com

AS Pevd (i
Shipment Information Y —
Species L—,L? aly é? A X zégg ; Date ’!/Qoﬁf
Age v H-Hd 4 — [ 5 pum P.O.No. vexrbat
Quantity DB+ Invoice No. 3905

Temperature  R%# °C- Salinity ™ pH 7 3%

Notes Tt VOM /

\7%/ Please inspect shipment and report any problem lmmedzately
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T —
Projecl Name:{ PB62-1 Hyalella % Mortality

Sample: x] Ref Samp: x2 )
Samp ID: £JT-55-06 > Ref ID: Control )
Alias; NAS# 51926 Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 22.5 Mean: &
sD: 21.876 SD: 5.345
Tr Mean: 22.873 Tr Mean: 9.217
Trans SD: 20.152 Trans SD: 9.854
Shapiro-Wilk Results: Levene's Results: Tesl Results:
Residual Mean: 0 Test Residual Mean: 17.155 Statislic: Approximate t
Residual SD: 13.616 Test Residual SD: 8.352 Balanced Design: Yes
§85: 3522.352 Ref. Residual Mean: 9.217 Transformation: ArcSin
K: 8 Ref. Residual SD: 0
b: 56.462 Deg. of Freedom; 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.9051 Calculated Value: 2.688 Alternate: x1>x2
Critical Value; <= 0,887 Critical Value: »>=1.761
Normally Variances 10
Dislributed: Yes Homogeneous: No Experimental Alpha Level: 0.05
Calculated Value: 1.7219
Override Option: N/A itk >=1.812
Power7
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Wilk
Number Dala Test Dala Data Data Residuals  Residuals Ranks Rankil Residuals
1 0 0 0 0 22.873 9.217 -22.873
2 40 39.232 10 18.435 16.358 9,217 -22.873
3 60 50.768 10 18.435 27.895 9.217 -22.873
4 30 33.21 10 18.435 10.338 9.217 8217
5 20 26.565 10 18.435 3.692 9.217 -8.217
6 0 0 0 0 22.873 9.217 -9.217
7 30 33.211 0 0 10.338 9.217 -8.217
8 0 0 0 0 22.873 9,217 3.692
g 9.217
10 9.217
11 9.217
12 9.217
13 10.338
14 10.338
15 16.358
16 27.895

The percent mortality in test sediment JT-55-06 was not significantly
higher that that of the control sediment at a=0.05.
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Project Name: \P862-1 Hyalella % Mortality s

Sample: x1 Ref Samp: x2
Samp ID; <JT-SS-08 ReﬂDizgéiEE:D
Alias: NAS# 5193G Alias: NAS# 5195G
Replicates; 8 Replicates: B
Mean: 20 Mean: 5
SD: 20.702 SD: 5.345
Tr Mean: 21.29 Tr Mean: 9.217
Trans SD. 19.156 Trans SD: 9.854
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 15.968 Statistic: Approximate t
Residual SD: 13.075 Test Residual SD: 8.693 Balanced Design: Yes
8§8: 3248.336 Ref. Residual Mean: 9.217 Transformation: ArcSin
K: 8 Ref. Residual SD: 0
b: 54.155 Deg. of Freedom: 14
Experimental Hypoihesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.9029 Calculated Value: 2.1963 Alternate: x1>x2
Critical Value: <= (,887 Critical Value: >=1.761
Normmally Variances D f Freedom: 10
Distributed: Yes Homogeneous: No @mm
Calculated Valuem 15851
Override Option: N/A itical Valyg: >=1.812
Power:
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankit Residuals
1 20 26.565 0 0 5.275 9.217 -21.28
2 20 26.565 10 18.435 5.275 9.217 -21.28
3 0 0 10 18.435 21.29 9.217 -21.28
4 30 33.211 10 18.435 11.921 9.217 -9.217
5 1] 0 10 18.435 21.29 9.217 -9.217
6 0 0 0 0 21.29 9.217 -9.217
7 60 50.768 0 0 29.478 9.217 -9.217
8 30 33.211 0 0 11.921 9.217 5275
9 5275
10 9.217
11 9.217
12 9.217
13 9.217
14 11.921
15 11.921
16 29.478

The percent mortality in test sediment JT-55-08 was not significantly
higher that that of the control sediment at a=0.05.

—&3T
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Project Name:{P862-1 Hyalella % Mortality ;

Sample: x
Samp IDA_JT-88-10
Alias: NAS# 5194G
Replicates: 8
Mean: 13.75
SD; 15.98
Tr Mean: 18.163
Trans SD: 14.397

Ref Samp: x2
Ref ID: { Control
Alias; NAS# 5185G
Replicates: 8
Mean; 5
SD: 5.345
Tr Mean: 9.217
Trans SD: 9.854

Shapiro-Wilk Results:

Levene's Results:

Test Results:

Residual Mean: 0 Test Residual Mean: 9.082 Statistic: Student's t
Residual SD: 10.589 Test Residual SD: 10.631 Balanced Design: Yes
85: 2130.589 Ref. Residual Mean: 9.217 Transformation: ArcSin
K: 8 Ref. Residual SD: 0
b: 44.42 Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null; x1 <= x2
Calculated Value: 0.9261 Calculated Value: 0.0362 Alternate; x1 > x2
Critical Value: <= (0.887 Critical Value: >= 1.761
Normally Variances Degrees of Freedom: 14
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05 )
Calculaled Valuer T.45
Override Option: N/A ili 1 >=1.761
Power: /
Min. Difference for Power:

Trans. Levene's Levene's Mann- Shipiro-

Replicate Test Trans. Reference  Reference Test Reference Whitney J Wilk
Number Data Test Data Data Data Residuals Residuals Ranks Ranki Residuals
1 10 18.435 1] 0 0.272 9.217 -18.163
2 0 0 10 18.435 18.163 9.217 -18.163
3 10 18.435 10 18.435 0.272 9.217 -9.217
4 0 0 10 18.435 18.163 9.217 -9.217
5 10 18.435 10 18.435 0.272 9.217 -9.217
6 20 26.565 0 0 8.402 9.217 -9.217
7 10 18.435 0 0 0.272 9.217 0.272
8 50 45 0 0 26.837 9.217 0.272
9 0.272
10 0.272
11 8.402
12 9.217
13 9.217
14 9.217
15 9.217
16 26.837

The percent mortality in test sediment JT-55-10 was not significantly
higher that that of the control sediment at a=0.05.

—
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Project Name:

PBE2 Hyalella Growth (dry wt) 3

Sample: x1 Ref Samp: x2
Samp ID: (JT-5S-06 Ref ID<_Control_’
Alias: NAS# 5192G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 0.409 Mean: 0.318
SD: 0.084 SD: 0.037
Tr Mean: 0.409 Tr Mean: 0.318
Trans SD: 0.084 Trans SD: 0.037
Shapiro-Wilk Results: Levene's Results: Test Resulis:
Residuval Mean: 0 Test Residual Mean: 0.072 Statistic: Approximate t
Residual SD: 0.056 Tesl Residual SD: 0.035 Balanced Design; Yes
$S: 0.059 Ref. Residual Mean: 0.026 Transformation: Ne Transformation
K: 8 Ref. Residual SD; 0.023
b: 0.236 Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9453 Calculated Value: 3.0506 Alternate: x1 < x2
Critical Value: <= 0.887 Critical Value: »=1.761
Normally Variances D am: 10
Distributed: Yes Homogeneous: No mm
m1
Qverride Option: N/A itical Value: »=1.812
Accept Null Hypothesis: Yes
Power;
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Wilk
Number Data Tes| Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.34 0.34 0.31 0.31 0.069 0.008 -0.119
2 0.48 0.48 0.3 0.3 0.071 0.018 -0.099
3 0.47 0.47 0.27 0.27 0.061 0.048 -0.069
4 0.47 0.47 0.35 0.35 0.061 0.033 -0.048
5 0.31 0.31 0.31 0.31 0.099 0.008 -0.018
6 0.41 0.41 0.39 0.39 0.001 0.073 -0.018
7 0.5 0.5 0.3 0.3 0.091 0.018 -0.008
8 0.29 0.29 0.1 0.31 0.119 0.008 -0.008
9 -0.008
10 0.001
11 0.033
12 0.061
13 0.061
14 0.071
15 0.073
16 0.091

Average individual growth {dry wt} in test sediment JT-S5-06 is not significantly
less than that in the control sediment at a=0.05.

—&6SL
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— .
Projeci Name:( P862-1 Hyalella Growth (dry wt)

Sample: x1
Samp ID:JT-55-08
Alias: NAS# 51935
Replicales; 8
Mean: 0.368
SD: 0.085
Tr Mean: 0.413
Trans SD; 0.884

Ref Samp: x2
Ref 1D Qontrol‘;\,
Alias; NAS# 5195G
Replicates: 8
Mean: 0.318
SD: 0.037
Tr Mean: -0.413
Trans SD: 0.862

Shapiro-Wilk Results:

Levene's Resulls;

Tesl Results:

Residual Mean: Test Residual Mean: 0.672 Statistic: Student's t
Residual SD: Test Residual SD; 0.515 Balanced Design: Yes
S85: Refl. Residual Mean; 0.638 Transformation: Rankils
K: Ref. Residual SD: 0.527
b: Deg. of Freedom; 14
Experimental Hypothesis
Alpha Level: N/A Alpha Level: 0.1 Null; x1 >=x2
Calculated Value: N/A Calculated Value: 0.1307 Alternate: x1 <x2
Critical Value: N/A Critical Value: == 1.761
Normally Variances D edom: 14
Distributed: N/A Homogeneous: Yes @perimental Alpha Level: 0.05
Calculated Value: -1.8911
Override Option: Not Invoked Critical Value: >=1.761
éccept Null Hypothesis: Yes
Power: /
Min. Difference for Power.
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whiiney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Ranki Residuals
1 0.32 0,236 0.31 -0.319 0.177 0.094 -1.766
2 0.3 -1.013 0.3 -1.013 1.425 0.6 -1,013
3 0.39 0.877 0.27 -1.766 0.464 1.353 A.013
4 0.44 1.285 0.35 0.57 0.872 0.983 £1.013
5 0.32 0.236 0.31 -0.319 0.177 0.094 -0.319
3] 0.3 -0.319 0.39 0.877 0.732 1.289 -0,319
7 0.54 1.766 0.3 -1.013 1.353 0.6 -0,319
8 0.32 0.236 0.31 -0.319 0.177 0.094 -0.319
9 0.236
10 0.236
11 0.236
12 0.57
13 0.877
14 0.877
15 1,285
16 1,766

Average individual growth {dry wt} in test sediment JT-S5-08 is not significantly

less than that in the control sediment at @=0.05.

—-&31
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Project Name: (P862-1 Hyalella Growth (dry _v_vt_l__)

Sample: x1 Ref Samp: x2
Samp ID:@ ) Ref ID:
Alias: NAS# 5194G Alias: NASFE195G
Replicates: 8 Replicates: 8
Mean: 0.283 Mean: 0.318
SD: 0.033 SD: 0.037
Tr Mean: 0.283 Tr Mean: 0.318
Trans SD:; 0.033 Trans SD: 0.037
Shapiro-Wilk Resuits: Levene's Results: Test Results:
Residual Mean:; 0 Test Residual Mean: 0.026 Statislic: Student's t
Residual SD: 0.03 Test Residual SD: 0.019 Balanced Design: Yes
8S8; 0.017 Ref. Residual Mean: 0.026 Transformalion: No Transformation
K. 8 Ref. Residual SD: 0.023
b: 0.125 Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1>=x2
Calculated Value: 0.9106 Calculated Value: 0.0588 Alternate: x1 <x2
Critical Value: <= 0.887 Critical Value: >=1.761
Normally Variances De 14
Distribuled: Yes Homogeneous: Yes Experimental Alpha Level: 0.05 2
Calculated Value: 20029
Override Option: N/A Critical Valug; >= 1.761
@Null Hypothesis: @
Power:7
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Tesl Trans. Reference  Reference Test Reference  Whilney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.29 0.29 0.31 0.31 0.007 0.008 -0.048
2 0.27 0.27 0.3 0.3 0.013 0.018 -0.043
3 0.28 0.28 0.27 0.27 0.003 0.048 -0.023
4 0.26 0.26 0.35 0.35 0.023 0.033 -0.023
5 0.26 0.26 0.31 0.31 0.023 0.008 -0.018
6 0.34 0.34 0.39 0.39 0.058 0.073 -0.018
7 0.24 0.24 0.3 0.3 0.043 0.018 -0.013
8 0.32 0.32 0.31 0.31 0.038 0.008 -0.008
] -0.008
10 -0.008
11 -0.003
12 0.007
13 0.033
14 0.038
15 0.058
16 0.073

Average individual growth (dry wt) in test sediment JT-55-10 is significantly
less than that in the control sediment at a=0.05. — ¢y 1
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deatn ety venifed
Test Number; 862-1 Freshwater Sediment Test a‘.j‘unn‘r Labweting pany 2/24/2015

Sheets  2-a-1% e

Water Quality Data
NAS  CLIENT Overlying water
BKR SMPL DESCRIP REPL DAY TEMP DO _ COND pH NH3 HARD ALK
3 5195G Control 22.2 76 219 6.8 09 34 30
7'5192G JT-SS-06 222 77 113 66 02 34 30
17 5194G JT-SS-10 22.3 76 133 66 03 34 40
18 5193G JT-SS-08 223 76 115 66 01 34 40

3 5195G Control 222

7:6192G JT-55-06 223

17 5194G JT-SS-10 222

18 5193G JT-SS-08 222

3 5195G Control 222

7 5192G J7-SS-06 22 .21

17 5194G JT-SS-10 221

18 5193G JT-S5-08 221 |

3 5195G Control 223 7.0 71
7 5192G JT-SS-06 22.2 7.0 71|
17.6194G JT-SS-10 221 70 )
18/5193G JT-5S-08 221 7.2 7.2
izl CR contioly 22,6

7,5192G JT-8S-06 224

17'5194G JT-S5-10 22.2]

18.5193G |JT-S5-08 22.2

3 5195G  Control
7.5192G JT-SS-08
17 5194G JT-SS-10

18 5193G JT-S5-08

230 73 139 72
228 74 124 72
227 74 124 72
227 71 120 72

@ oo mmdowdndomommndodomooddonmoaomaomom aom.ma:m|m.m-mmmm\mmmmmmmmm.mmm (=]

35195G Control 231
7,5192G JT-85-06 23.0
17 5194G JT-§S-10 228
18 5193G  JT-85-08 228 ! !
3 5195G  Control 25 73 71
7 5192G JT-5S-06 224 89 7.0
17 5194G  JT-55-10 222 6.7 70 2
18 5193G JT-SS-08 222 68 7.4
3 5195G Control 225
7 5192G JT-§5-06 222
17 6194G  JT-88-10 222
18 5193G JT-SS-08 223
3 51956 _Control 223
75192G JT-55-06 22.1.
17 5194G JT-S5-10 220
18 5193G JT-S5-08 I 22.1) _ _
3 5195G  Control 10 224 74 72
7 5192G JT-SS-06 10 222 74 7.1
17 5194G JT-SS-10 10 221 7.0 7.4
18 5193G JT-58-08 10 221 71 71
3 5195G Control 1 226
7 5192G JT-$S-06 11 227
17 5194G  JT-58-10 225
18 5193G_JT-SS-08 11 225
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Test Number: B62-1

Freshwater Sediment Test

212412015

35195G
75192G
17 5194G
18 5193G
3 5195G
7 5192G
17 5194G
18 5193G
3 51956
7 5192G
1751946
18 5193G
351956
7/6192G
17.5194G
18 5193G
3 51956
7 5192G

Control
JT-§8-06
JT-88-10

JT-SS-08

Control

JT-85-06
JT-8S-10
.JT;S_S -08
Control

JT-SS-06
JT-88-10
JT-8S- -08
Control

JT-55-06
‘JT-SS-‘!U

'JT-§8-08

'Control
_JT -$S8-06
JT-SS-10

18' 5193G
3! 5195G
761926
17'5194G
18,5193G
3 61956
7:5192G
17/5194G
18 5193G
3 5195G
7 '5192G
17 5194G
16 5193G
3 5195G
7/5192G
17 5194G
1851936
3 5195G
7 51926
17 5194G
18 5193G

3 5195G

7 5192G
17 51 894G

18 5193G

3 5195G
7 5192G

17 5194G
18 5193G

351956
751926
17 5194G

18 5193G

JT-SS-08
Control

JT-55-06
JT-85-10
JT-SS-08
‘Control

JT-55-06
AJT-8S8-10
1JT-SS-08
'Control

JT-85-08
1JT-8S-10
JT-SS-08
Controt

JT-58-06
JT-88-10
JT-SS-08
Control

JT-85-06
JT-88-10
JT-85-08
Control

JT-58-06
JT-55-10

JT-SS-08
Control

JT-85-10

JT-5S-08
‘Control

JT-SS-06

JT-88-10
JT-S8-08

12

12
12
12
13
13

13

13
14

14
14
14

15}
15
15
15
16
16
16
16
17
17]
17
17

22.6
226
24
22.4
23.0
23.1
231
23.1
23.9
23.6
23.4
23.4
224
22.5

6.3

6.3
6.1
6.2

7.0
6.7
6.6

6.7

6.8
6.6
6.6
6.9

73
7.1
6.7
7.1

126

119
122
119

17,
11
113
110

7.1

7.0

7.0

7.0

7.3
7.3

7.3
71

7.1

71

N, NN
Nitslerho,

7.5]
72
72
7.2

74
7.2

7.2

7.2

7.6




Test Number: 862-1 Freshwater Sediment Test 21242015

3 5185G Control 8 25 227

7 5192G JT-8S-06 8 25 224

17 5194G JT-8S-10 8 25 224

18 5193G JT-SS-08 8 25 222 I | I

3 56195G Control 8 26 229 72 118 7.2

7 5192G JT-8S-06 8 26 229 6.4 114 7.1

17 5194G  JT-SS-10 8 26 228 6.3 115 71

1851936 JT-S5-08 8 26 229 69 112 72

3 5195G _Control 8 27 220

7 5192G JT-8S-06 8 27 224

17 6194G JT-SS-10 8 27 224

18 5193G JT-SS-08 8 27 223 : ! _ ‘ 7

3 5195G _Control 8 28 227 85 122 80 <01 34 30

75192G JT-S8-06 8 28 226 75 113 73 <01 26 30

175194G JT-S§-10 8 28 226 75 118 73 <04 34 40

18 5193G JT-SS-08 8, 28 225 8.1 13 7.5 <0.1 26 40
| ' |
'Mean 224 70 123 72 - 2. 35
SD 04 05 22 02 -— 4. o,
n_ 116 52 24 52 8 8 8
Min 220 61 110 66 <01 26 30
Max 23.9 8.5 219 80 09 34 40

Page 3"; of 37



RAW DATA DIVIDER PAGE
Test No. 862-1

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aquatic Sciences

_ Total Ammonia-N in Water: Computation Worksheet

Sallcylate Method (SOP #5492)

e = | 1 ! = _ [
Result S R ) B e B |
Sample Dilution |~ NH3-N || ISallmty : ‘
‘description factor |OD655 |(mg/L) | [pH |(ppt) y=0.1414x  sundrdcure
R? = 0.9992
‘Blank | — 4 . )
11.0 mg/l.NH3-NStd. | -—  0.151 __ 1.00 i ==
3.0mg/L NH3-N Std. | -— 0440 300/| | -
6.0 Mg/ NH3-N Std.  —~  0.862  6.00 "
10, 0mg/L NHa-N Std.; ——  1.400 _10.00] P ] 1m0
4 — __—-I = & i om0
Xs Omg/spike | -  0.449 3.7 | A - =
13.0mg/L spike dupl. | -—— _ 0.440[ 3.11 ’ e RS
5.0mg/L 2nd source | 0710 502 [ 1] o EEA B! [
[Ereiie—— _ N P £
1 Day 0 (1'23 15) B I e 5 150 etlaa [T o0 1re0
2 3 1 0120 _0.85 S—
3 7 B 0.023 _ 0.16] | ]
4 17 1 0040 028 L | ; — 11
5 18 L. 0020 col4 0 [ i i ‘
6 Reparling Ilyml_(mglL) 0.10 |
7 Day 28 (2-20-15) ) L \ _ | |
8 3 1 0009 _ND | | T [Recovery (%)= 104.8) |
9 7 1 0.002 ND B Precision (RPD}= | 202 |
10 17 1 0000 ND _|2nd source (%)= © 100.4; |
11 18 1 0000 _ND|| _ [ U] B _
12 _ Sample volume (ml): 0.50 !
13 o _ ! |Dilution factor . 1 i
14 - = r | ! -
15 i iSample Set Description: N ] |
16 e : _ | |TestNo.. 862-1 i |
17 o _ || |TestDay: 0,&28 L
18 - - | Spec;es_ Hyalella 1
19 |
20 L - B Sample Type (check) |
21 o Bulk Sediment Porewaters Sl
22 L Test Beaker Porewaters
23 X _|Overlying Water
> -~ _ - yingWater | .
25 - - N P T
26 . . 1 . |t
27 o - B e
28 B R — L — j ‘
29 ) . i
30 - L s=m— \ ! !
31 I ] -
32 - - . B il i
33 — Ne . 7
34 o _ || |Analyst: |  JUB
35 o ! | |Date anaiysed: ~ 2/20/201
36 | ] il
862-1 Days 0, & 28 overlying NH3 Page b of 3 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

‘Salicylate Method (SOP #5492)

Total Ammonia-N in Water: Computation Worksheet

Resuilt . A
Sample Dilution ‘NH3-N Salinity |
"description factor OD6&55 (mg/L) ' pH ‘(ppt) Starcard Curve
Blark =0 — -
1.0mg/L NH3-NStd. —— 157/ 1.00-
3.0mg/LNH3-NStd. - <0 300 o
6.0mg/LNH3-NStd. — ¥4 600 -
100mg/LNH3-NStd. — /.7  10.00 . |
30mglspike  — 4y] 1
30 mg/l spike dupl. | - HGO A .
5.0 mg/L 2nd source L7 B

1 Day o (1 -23-1 5) |Ij "™ 2m  am  aw  em  wmw  mm

2 3 1 LR A I Mo sevamria H

3 7 1 _ol? !

4 17 1 40 |11}

5 18 1 oL? N , = .

6 : Reporting limit (mg/L) = 0.10°

7 Day 28 (2-20-15) R T !

8 3 1,009 _Recovery (%) = #VALUE!

9 7 1 .00y Precision (RPD) = #VALUE! :
10 17 1 L0999 '2nd source (%) = #VALUE! |
11 18 1 _09? o -

12 Sample volume {ml): 0.50

13 ‘Dilution factor (

14 IS S -
15 __ Sample Set Description: '

16 ;Test No.. 862-1

17  iTestDay: 0,&28

18 | 'Species: Hyalella

19 : N -

20 3 _Sample Type {check) _

21 ! [Bulk Sediment Porewaters

22 ’ __ . Jest Beaker Porewaters

23 X 'Overlying Water ‘

24 . ™ B

25 |

26 i

27 3

éj !

29

30 i )

31 1

32 : i
33 o [

34 Analyst: JB g)

35 _Date analysed: 2/20/20

36 ! ‘

-

862-1 Days 0, & 28 overlying NH3 Page 3‘5 of 37 3-1-05




RAW DATA DIVIDER PAGE
Test No. 862-1

CHAIN-OF-CUSTODY RECORDS
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APPENDIX III

RAVW DATA - REFERENCE TOXICANT TEST



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA1

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3381  Client; QC Test investigator
Test Type (rangefinding/datinitive), Test Length (hr)

Species Hyalellaazeca

4‘-‘-‘8";0/ \’co
¢ ?“"(7 o

-~

86

STUDY MANAGEMENT
Client; QC test

Client's Study Monitor: QC test

Testing Laboratory: Northwestern Aquatic Sciences

Test Location: Newport Laboratory

Laboratory's Study Personnel: o
Proj. Man./Study Dir. G.J. Irissarri

QA Officer L. K. Nemeth

3

1. Vel pal fory b7 2. 2Bl by
4,

Test Beginning: /m13~1 S p8ls Test Ending: i-24d-1s

=x:1e

TEST MATERIAL Fis ey ‘
Description: Potassium Chloride Crystals - LotNo.:  // %7 { ¥4

NAS Sample No.

Date of Collection:

Date of Receipt:

Temperature (deg C):

Dissoclved oxygen {mg/L):

pH:

Conductivity (umhos/cm):

Hardness {mg/L):

Alkalinity (mg/L}:

Salinity (ppt):

Total chlorine {mg/L):

Total ammeonia-N {mg/L):

DILUTION WATER
Description: Moderately hard synthetic water

Date of Preparation/Collection: /1575

Water Quality: Cond. (umhos/cm): 28> Salinity (ppt) JEISIEN. S

Hardness (mg/L as CaCOs): 7y Alkalinity (mg/L as CaCOs):

Treatments: Aerated =24 hrs

TEST LOCATION
Test conducted in (Circle one): Croom1_J room2 frailer water bath  other:

Randomization chart:

0- |ons ooty /o | 6V | o

OV | 0. 15 | & 0.063 0.5 | /-@

7

Error codes: 1} Correction of handwriling error

2) Wiritlen in wrong location; entry deleted

3) Wrong date deleted; replaced wilh correct date

4) Emor found in measurement; measurement repeated ~ Page 1of _ 9

Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-XXX-HA1

Test No. 999-3381 Client QC Test Investigator
TEST ORGANISMS
Species: Hyalella azteca Age: 1-9 Diye Size:
Source: Chesapeake Cultures, Hayes, VA Date received: Jo -y
Acclimation Data:
Temp. DO Cond. [Hardness| Alkalinity Feeding Water
Date | (deg.C) | pH [(mg/L)|umhosiem| (mg/L) (mg/L) |Amount] description changes
s |1y 8 o | 9L /48 1§80 | jomeg n.9 g - 45200
I~y | o | R | £ 2SS | 33y | . -. Lr
1735 |20y | PC | ¥4 3 L5 Lo 7 t
Mean .5 | 2.2]10.5] 259 1l 10>
S.D. 1.7 |e,d4] 23] 0% | &F X
(N) % Y > 2, > =
Photoperiod during acclimation: 16:8, L:D

TEST PROCEDURES AND CONDITIONS

Test concentrations (50% series recommended): 1,0.5,0.25 0,125 0.063 0 g/L

Test chamber: 250 ml glass beakers Test volume: 100 m|
Replicates/treatment: 2 Organisms/treatment: 20 (10/rep)
Test water changes:

None Aeration during test:

None
0.5 ml YTC suspension per beaker on days 0 and 2

Feeding:

Test temperature (deg.C{LZS +1br2041
Photoperiod; 16:8, L.D

P,
Duration: 24-hr, 48-hr@r§y
Beaker placement: Strafified randomization

MISCELLANEOUS NOTES

Test solution preparation:

Working stock: Dissoclve 0.5g KCI crystals in dilution water and dilute to 500 mL.
Final conc.: 1.0 g/L.
Test concentration KCl working stock Dilution water
{(g/L) {ml200ml)
< @ Brought up to
N7 1 200 final volume of
0.5 100 200 ml with
0.25 50 dilution water
0.125 25 and distributed
0.063 12.5 evenly between
0 ¢ two replicates
Page2of _% _ Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA1
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3381 Client QC Test
DAILY RECORD SHEET

Day 0 ( / /7,3/:5’)@’6/@51

Conc. Temp. Cond. DO Hardness | Alkalinity Survivors

{ g/L ) | (deg.C) pH | (umhos/cm)| {(ppm) {mg/L) {mg/L) A B
1. 1 2L 1-H M| 1990 2.5| Te FO 2, 0
2. 05 |22 | 3M Jlib O 9. . g 0 7.0
3025 |21-7 23 1Y -3 19 o
4. 0125 | 2 7%Y 3 512 . 9 A
5 0083 [ 21| Ho 295 -L e o Lo
6. 0 2ol F T | 2g2- %-5 % o e, fo [D

Each beaker fed 0.5 ml YTC suspension. Initials: Y%

Day1( | /W B

Conc. Temp. Cond. DO Hardness | Alkalinity Survivors
( g/L ) | (deg.C}) pH {(umhosfcm)} (ppm) {mg/L) {mg/L) A B
1. 1 1.2 33| 1980 ST ()) < (SD)
2. 05 WA e | 11 eof [ O £(2.0)
3. 025 [ 139 Fl| Hyar 1O [&
4. 0125 | 712 4| <494 /o [O0
5 0063 | 141 | Hb 41— O =
6. 0 1he | 3.5 | ZwD K= 1O
Day2 (!l /25/s5)es
Conc. Termp. Cond. bO Hardness | Alkalinity Survivors
{ g/L ) | {(deg.C) pH | (umhos/cm}| {(ppm) {mg/L) (mglL) A B
i 1 Z%.% 1% 2T .0 HE ] L wp) disn)
2. 05 23%.4 1Y Il T.0 T{pYy 4 (4
3. 0.25 233 1.9 T3 .4 fe) Lo
4 0125 | 224 | 33 555 5. /0 00
5. 0.063 2%.4 1.3 HHe %1 1O 1
6. 0 2%.3| 15 304 Tl T 8 {D e
Each beaker fed 0.5 mlYTC suspension. Initials: 231
Day3 (1 /26 I5)&)
Conc. Temp. Cond. DO Hardness | Alkalinity Survivors
{ g/lL ) | (deg.C) pH |(umhos/cm)| (ppm) {mg/L) {mg/L) A B
1 == = — -
2. 05 256 1.9 12.% 2 J L LW APYEATENTL
3. 0.25 2%.0 3.1 w0 il MoT AsscmxED
4. 0125 | 2% 1.6 560 e -y
5. 0.063 | 2935 | 7.b ER 3.3
6. 0 2% 4 | 1.5 B 1.%
Day4 (\ /RAY) Je
Conc. Temp. Cond, DO Hardness | Alkalinity Survivors
(g/ll }) |(deg.C)| pH |{umhosicm)| (ppm) {mga/L) {mg/L) A B
1. 1 - — — — — — o )
0% TS5 37, ZEG %] A > 00
3. 025 | 232 7. 9] F38% K. io L
4. 0125 (23273 | 534 IO ... \ 1z 1o
5. 0063 | 3.3 | A& H4 b 5l T RS D 10
6. 0 230 | A b | B3 Kt £ e o )
Mean

SD (s.ss. PALE §>
n

Page3of _¥ Revised 12-5-01



Chesapeake Cultures

P.O. Box 507 Hayes. VA 23072 (804)693-4046 (804)694-4704 fax
www.c-cultures.com
growfish@c-cultures.com

95 /? cVA (=Ll
Shipment Information Y
Species &%ﬁ Yy gé A & Z,é@g _ Date ’/970'//5
Age v -4 Ay )5 pam P.O.No. Vexrbas
Quantity 93/ +4 Invoice No, 9305

Temperature R % °C Salinity ™ pH #5%

Notes ‘TZLﬁ-»vJL FNOte /

Biologist %{/LL// Q&m

Y
7%’ Please inspect shipment and report any problem immediately X

PAGE 4 oF ¥



Hyalelia Acute wq 999-3381

[Day Concentration (g/L) Temperature

Water Quality Data - test #999-338 Hyalella KC| QC test

pH Conductivity DO Hardness Alkalinity

0 1 227 786 1990 8.5 86 70
0 0.5 227 714 1160 8.6
0 0.25 227 73 728 87
0 0.125 228 13 510 8.6
0 0.063 227 711 395 8.6 i
0 0 224 71 282" 85 86 60
1 1 232, 1.0 1980 8.2
1 05 232 76 1208 8.2
1) 0.25 232 78 747 85
1 0.125 232 78 521 83
1 0.063 231 786 412 84
1 0 230, 75 300 8.2
2 1 233 78 2080 8.0 '
2 0s 234 78 1264, 8.0
2 0.25 233 18 793 8.1
2, 0.125 234 1.7 855 8.1
2, 0.063 234 77 442; 82
2 0 : 3.3 5, 300 8.2
3 1 1 | i
3 05 236 7.7, 1282 76 =
3 0.25 236 77 804 7.6
3 0.125 236 76 560 7.8,
_3 0.063 235 76 454 7.7,
3 0 234 75 316] 7.8,
4 1 . N
4 05 233 79 1269 8.1
4 025 232 78 785 8.1
4 0.125 L 23.2, 7.7 536 8.1
4 0.063 : 233 7.8 446 8.1 i o
4. 0 231 76 338 8.1 86, 70
MEAN 232 76 _ 82 86, 67
8D 03 02 0.3 0. 6]
‘N 28 28 . 28 3 3
MIN 224 7.1 176 86 60
‘MAX 236 7.9, 8.7 86 70
. | i :
'MEAN 1.0 g/L I 2017
.SD w : _
.N 3
I
'MEAN 0 g/L 308
SD 21
N 5

PALE 5 of T



™

Acuteg 96-hr Toxicity Test-96 Hr Survival /
Start Date: 1/23/201509:15  TestD: 999-338 Sample ID: REF.Ref Toxicant
End Date: 1/27/1201510:30 Lab ID: ORNAS-Norshwestern Aquati Sample Type: -Potassium chloride
Sample Date: Protocol: NASXXXHA1-Hy z Test ies—" HA-Hyalella azteca
Comments:
Conc-gmiL 1 2
D-Control  1.0000  1.0000
0.063 1.0000 1.0000
0.125 1.0000 1.0000
0.25 1.0000 1.0000
0.5 0.7000 0.3000
1 0.0000 0.0000
Transform: Arcsin Sguare Root Number Teotal
Conc-gm/L  Mean N-Mean Mean Min Max CV% N Resp Number
D-Contro!  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.063 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.125 1.0000 1.0000 1.4120 14120 1.4120 0.000 2 0 20
0.25 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.5 05000 05000 0.7854 05796 0.9912 37.050 2 10 20
1 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed \
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 05000 0.4282 (.5838
5.0% 0.5000 0.4209 0.5840 //
10.0% 05000 0.4119 0.6069 1.0
20.0% 0,5000 0.3862 06474 1
Auto-0.0% /0.5000) 0.4282 0.5838 097
) — 0.8 4
0.7 ]
@ 0.6
g ]
Q0.5 -
@ 1
o 0.4 !
0.3 -
0.2 -
0.1 1
0.0 — T T — T
0.01 0.1 1

Dose gm/L

ToxCalc v5.0.23N
PREE G of ¥



Test: AT-Acuie 96-hr Toxicity Test Test ID: 899-3381

Species: HA-Hyalella azteca Protocol: NASX)XXHA1-Hyalella azteca acute
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chloride
Starl Date: 1/23/2015 09:15 End Date: 1/27/2015 10:3 Lab ID: ORNAS-Norhwestern Aquatic Sciences
Pos| ID |Rep Group Start 24Hr | 48Hr | 72Hr | 96 Hr Notes

1 1 D-Control 10 10

2 2 D-Control 10 10

3 1 0.063 10 10

4 2 0.063 10 10

5 1 0.125 10 10

6 2 0.125 10 10

7 1 0.250 10 10

8 2 0.250 10 10

9 1 0.500 10 7

10| 2 0.500 10 3

11 1 1.000 10 0

12 | 2 1.000 10 0

Comments: ; .. i+t~ Jenfed aqaiaSY laotvatow bt Sheels 3-5-15 Jrv

ToxCalc v5.0.23N
PALE F of F



Amphipod, Hyalella azteca, acute reference toxicant test

CV% =10.7
055

d
051
] +3 8D
5 045 ' * +2 5D
3 o /\
o 0.4 4
;_’ ] A A / Mean
g 035 v W ~ \.\/
Q
- 03]
] -2 8D
025 ] -3 5D
02 T =
\\{b\Qq‘ %Q\QQ’ '@\ch Q)\Q @/\Q o D fb\\ qfa"\ g - G)\,{b R Q)\»\”-’ R Q\\'b . rﬁ'{b . q)\\'b - N> q}\'\" 'L\\ Q\\\" Q‘D\\"‘ E q\\"‘
RN e fb\ AR 0’» & @ Qf]) & @ NPT
Test date
Dates Values Mean -2 SD -3 SD +2 SD +3SD
10/13/09 0.3400 0.3625 0.2847 0.2458 0.4403 0.4792
10/30/09 0.4400 0.3625 0.2847 0.2458 0.4403 0.4792
12/15/09 0.3700 0.3625 0.2847 0.2458 0.4403 0.4792
03/16M10 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
04/02110 0.3600 0.3625 0.2847 0.2458 0.4403 0.4792
10/26/10 0.4100 0.3625 0.2847 0.2458 0.4403 0.4792
02/118/11 0.3900 0.3625 0.2847 0.2458 0.4403 0.4792
03/25M1M1 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
08/26M1 0.4500 0.3625 0.2847 0.2458 0.4403 0.4792
021513 0.3100 0.3625 0.2847 0.2458 0.4403 0.4792
06/18/13 0.3400 0.3625 0.2847 0.2458 0.4403 0.4792
09/10/13 0.3300 0.3625 0.2847 0.2458 0.4403 0.4792
08M2/13 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
09/18/13 0.3700 0.2625 0.2847 0.2458 0.4403 0.4792
1112313 0.3400 0.3625 0.2847 0.2458 0.4403 0.4792
03/2114 0.3800 0.3625 0.2847 0.2458 0.4403 0.4792
04/2314 0.3300 0.3625 0.2847 0.2458 0.4403 0.4792
07/0114 0.3000 0.3625 0.2847 0.2458 0.4403 0.4792
09/05/14 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
09/19/14 0.3900 0.3625 0.2847 0.2458 0.4403 0.4792
ToxCale v.5.0.23N 10/9/2014

PALE ¥ OF ¢



SECTION B

Midge (Chironomus dilutus) 10-day sediment bioassay 862-3 data report



NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.; 862-3

Title: Toxicity of freshwater sediments using a 10-day midge, Chironomus dilutus, sediment bioassay as part
of the Remedial Investigation at the Jacobson Terminals Property in Seattle, WA

Protocol No.: NAS-XXX-CT4b, April 7, 1998. Revision 1 (10-28-03). Based on ASTM 2001 (Standard test
methods for measuring the toxicity of sediment-associated contaminants with fresh water invertebrates, E1706-
00), Am, Soc. Test. Mat., Phila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and
bioaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064).
Washington State Sediment Management Standards (SMS) (Chapter 173-204 WAC, Last Update: 2/25/13).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98109.
Sponsor's Study Moniter: Mr. Philip Cordell
Testing l.aboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A,, QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; J.B. Brown, B.S., D.V.M,
Assoc. Aq. Toxicol.; Y. Nakahama, Sr. Tech.; L. Brady, Tech.
Study Schedule:

Test Beginning: 2-6-15, 1005 hrs.

Test Ending: 2-16-15, 1045 hrs,
Disposition of Study Records: All raw data, reports, and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Freshwater test sediments collected as part of the Remedial Investigation at the Jacobson
Terminals Property in Seattle, WA. Details are as follows:

NAS Sample No. 5192G 5193G 5194G
Description JT-88-06 JT-S8-08 JT-88-10
Collection Date 1/12/15 1/12/15 1/12/15
Receipt Date 1/14/15 1/14/15 1/14/15

Control Sediment: The negative control sediment (NAS#5195G) was collected on 1-19-15 from an area
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. § miles south of Newpori, OR.
Treatments: Homogenized at test set up by mixing using stainless steel implements.

Storage: All test and control sediments were stored at 4°C in the dark in sealed containers uniil used.

TEST WATER

Source: Dechlorinated municipal tap water.
Dates of Preparation: 1-19-15 and 2-6-15
Water Quality:

pH: 7.7,7.5

conductivity: 108, 119 pmhos/cm

hardness: 26, 26 mg/L. as CaCO;

alkalinity: 30, 30 mg/L as CaCO,.

total chlorine: <0.02, <0.02 mg/L
Pretreaiment: Dechlorinated and aerated >24 hr,
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TEST ORGANISMS
Species: Chironomus difutus (formerly C. tentans), midge.
Size: 2" 10 3" instar, mean initial wt: 0.21 £ 0.01 mg
Source: Aquatic BioSystems, Fort Collins, CO
Acclimation: Holding conditions prior to testing averaged: Temperature, 22.7 °C; dissolved oxygen, 6.5 mg/L;
pH, 7.3; conductivity, 376 pmhos/cm; hardness, 129 mg/L as CaCOs; and alkalinity, 90 mg/L as CaCO;.
Photoperiod was 16:8, L:D. Half of the water in culture tanks was replaced with dechlorinated municipal tap
water during holding. Animals were fed Tetra Fin suspension and Selenastrum.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 ml high-form glass beakers
Test Volumes: 100 ml sediment layer; 175 ml test water.

Replicates/Treatment: 8

QOrganisms/Treatment: 80
Water Volume Changes: 2 water volumes per day

Aeration: None.

Feeding: Animals were fed 1.5 ml of Tetra Fin suspension (1.5 ml contains 6 mg dry solids) per beaker daily.
Acceptance Criteria: Results are valid if mean control mortality does not exceed 30%, and the mean individual
ash-free dry weight at test termination is > 0.48 mg.

Effects Criteria: 1) survival after 10 days, and 2) average individual biomass (based on ash-free dry weight)
after 10 days. Death is defined as no visible movement or response to tactile stimulation. Missing organisms
were considered to be dead,

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity and ammonia-nitrogen were measured in the overlying water of one replicate test container per
treatment on days 0 and 10 of the test. Temperature and dissolved oxygen were measured daily in the
overlying water of one replicate test container per treatment. Hardness and alkalinity were measured with
titrimetric methods. Ammonia-N was measured using Hach reagents based on the salicylate (Clin. Chim. Acta
14:403, 1996) colorimetric method; samples were not distilled prior to analysis. The photoperiod was 16:8,
L:D.

DATA ANALYSIS METHODS
Percent survival and average individual ash-free dry weight were calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)
average individual ash-free dry wi. = (ash-free dry wt.)/number weighed,
where:
ash-free dry wt. = dry weight of organisms recovered on day 10 — ashed dry weight, in mg

Means and standard deviations for the biological endpoints described above, and for water quality data, were
computed using Microsoft Excel 2010. The values for mortality and individual ash-free dry wt for the test
sediment were statistically compared against the reference sediment. Where appropriate, an arcsine square root
transformation was performed on proportional mortality data before analysis. Following determination of
normality and homogeneity of variances, a one-tailed Student T-test, Mann-Whitney or Approximate T test was
conducted at the 0.05 level of significance. The statistical software used was BioStat (version Feb 9, 2006
(EXCEL)) bioassay software developed by the U.S. Army Corps of Engineers, Seattle District.

PROTOCOL DEVIATIONS
None
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REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboraiory, A summary of the reference
toxicant test resuit is given below, The reference toxicant test raw data are found in Appendix I11.

Test No.: 999-3391

Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #114689.

Test Date: 2-6-15.

Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water.

Result: 96-hr LC50, 5.74 g/L.. This result is within the laboratory's control chart warning limits (2.71 -7.48
g/L).

TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed
tabulation of the water quality results by sample and test day can be found in Appendix II. The means and
standard deviations of percent mortality and growth (ash-free dry wt.) of midges exposed for 10 days to
sediments are summarized in Tables 2 and 3. Detailed data organized by sample and replicate, and summary
statistics for these observations, are given in Appendix II.

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged between <0.1 and 0.3 mg/L for all day 0 and day
10 measurements.

The test met the acceptability criteria specified in the SMS with 6.3% mean control mortality {<30% required)
and a control mean ash-free dry weight of 1.22 mg per larvae (=0.48 mg required). The reference toxicant
(positive control) EC50 result was within the laboratory's control chart limits (5.74 g/L; control chart mean =+ 2
S5.D.=5.10 £2.39).

Interpretation was based on guidelines from the Washington State Sediment Management Standards (SMS)
{Chapter 173-204 WAC, Last Update: 2/25/13). The SMS includes Sediment Cleanup Objectives (SCQ) and
Cleanup Screening Levels (CSL) biological criteria. The Sediment Cleanup Objectives establish a no adverse
effects level, including no acute or chronic adverse effect, to the benthic community. The Cleanup Screening
Levels establish a miner adverse effects level, including acute or chronic effects, to the benthic community. To
qualify as an adverse effect under the SCO for mortality the mean mortality in the test sediment is greater than
20 percent over the mean control and statistically different from the control (p =0.05). For the growth
endpoint, a mean reduction in the biomass that is greater than 20 percent of the control sediment response and
statistically different from the control (p=0.05). For the CSL adverse effects criteria mean mortality in the test
sediment is greater than 30 percent over the mean control and statistically different from the control (p = 0.05).
For the growth endpoint, a mean reduction in the biomass that is greater than 30 percent and statistically
different from the control (p =0.05).

Mean mortality of test sediments JT-88-06, JT-SS-08 and JT-SS-10 was 10.0%, 15.0% and 8.8%, respectively,
None of these were more than 20% above the control mortality; therefore none of the sediments exceeded the
SCO or CSL criteria for mortality. For the growth endpoint, all three test sediments were significantly different
from the control, but only two test sediments, JT-SS-08, and JT-88-10, resulted in and exceeded under the SCO
guidelines with ash-free dry weights of 0.93 and 0.91 mg/individual, respectively. No sediment failed the CSL
criteria for growth since none were >30% different from the control.
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Table 1. Summary of water quality conditions during tests of the midge, Chironomus difutus, exposed to
freshwater sediments.

Water Quality Parameter Mean £ S.D. Minimum Maximum N
Temperature (°C) 22.7+£0.5 220 24.0 44
Dissolved oxygen (mg/L) 6.1 £0.7 4.5 7.4 44
Conductivity (umhos/cm) 129 % 29 108 217 12
pH 7.240.1 7.1 7.4 12
Hardness (mg/L as CaCOs) 290+4 26 34 8
Alkalinity (mg/L as CaCQj) 3617 30 50 8
Total ammeonia (mg/1.) - <0.1 0.3 8

Table 2. Mortality results of Chironomus toxicity test and data interpretation using guidelines from the Washington
State SMS.

Percent mortality Significantly Percent higher Exceedance under  Exceedance

Sample description (Mean £ SD) higher than the (absolute) than sCo? under one-

control sediment  control sediment tesl criteria

at 0=0.05? for CSL*

Control (NAS# 5195G) 63+£52 - - an- -
JT-88-06 (NAS# 5192G) 10.0+ 14.1 No 3.7 No No
JT-SS-08 (NAS# 5193G) 15.0% 16.9 No 8.7 No No
JT-58-10 (NAS# 5194G) 8.8+11.3 No 2.5 No No

" Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean mortality is significantly higher (i-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >20%.

? Cleanup Screening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (1-tailed t-
test at P<0.05) than the control sediment mean mortality and the absolute difference is >30%.

Table 3. Growth results of Chironomus toxicity test and data interpretation using guidelines from the Washington
State SMS.

Average ash-free dry Statistically Percent Exceedance under  Exceedance under
Sample description wt/midge (mg)” significantly ~ Jowerthan  SCO? (MIGq-  one-test criteria for
{Mean £ SD) lower than control MIG/MIG>0.20) CSL?* (MIGe-
control sedimenl MIG/MIG>0.30)
sediment at
u=0.05?

Control (NAS# 5195G) 1.22 £+ 0.09 - - - -
JT-88-06 (NAS# 5192G) 098 £0.11 Yes 19.7 No No
JT-SS-08 (NAS# 5193G) 0.93 £ 0.15 Yes 23.8 Yes No
JT-88-10 (NAS# 5194G) 0.91+0.12 Yes 254 Yes No

" Pupae were not included in the sample to estimate ash-free dry weight (as per EPA/600/R-99/064, p. 59. section 12.3.8.2)

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean growth is significantly lower (1-tailed t-
test at P<0.05) than the contro] sediment mean growth, and the difference is >20%.

Z Cleanup Screening Levels (CSL) exceedance (one-test criteria) if the test sediment mean individual growth in
significantly lower (1-tailed t-test at P<0.05) than the control sediment mean growth, and the difference is >30%.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
April 7, 1998 Revision 1 (10-28-03)

TEST PROTOCOL

FRESHWATER MIDGE, CHIRONOMUS TENTANS,
10-DAY SEDIMENT TOXICITY TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this study is to characterize the toxicity of freshwater sediments based on
midge survival and growth using the midge, Chironomus tentans.

1.2 Referenced Method: This protocol is based on EPA Method 100.2 (EPA/600/R-39/064) and ASTM
Method E 1706-00 (ASTM 2001).

1.3 Summary of Method: A summary of test conditions for the midge 10-day sediment toxicity test is tabulated
below. The 10-day sediment toxicity test with Chironomus tentans is conducted at 23°C with a 16L:8D
photoperiod at an illuminance of about100-1000 Jux. Test chambers are 300-mL high-form lipless beakers
containing 100 mL of sediment and 175 mL of overlying water. Ten second to third-instar midges are used in
each replicate (all organisms must be third instar or younger and at least 50% of the larvae must be third instar).
The number of replicates/treatment depends on the objective of the test. Eight replicates are recommended for
routine testing. Midges in each test chamber are fed 1.5 mL of a 4 g/L fish food flakes suspension daily. Each
chamber receives two volume additions per day of overlying water. Overlying water can be culture water, well
water, surface water, site water, or reconstituted water. Test endpoints include survival and/or growth.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Study Director:
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Eight week holding
times may apply in some circumstances. Reference toxicant test to be run concurrently.
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2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices
(GLPY) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).

3. TEST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in solvent
cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored at 4°C in the
dark. The original sealed containers may be stored for up to 14 days prior to testing. Eight week holding times
may apply in some circumstances.- If jars are not full when received or if sediment is removed for testing,
headspaces should be filled with nitrogen to retard deterioration. A negative control sediment is collected from
a clean site. In addition, a reference sediment, a clean sediment with physical characteristics similar to the test
sediments, may be emploved as a comparison station.

4. TEST WATER

Test water (overlying water) at NAS is normally C. remtans culture water, which is moderately hard synthetic water
at a hardness of 80-100 mg/L as CaCO, and alkalinity of 60-70 mg/L as CaCOs. Dilution water is prepared from
Milli-Q reagent grade water and reagent grade chemicals. Test water may also be well water, surface water or site
water depending on the study design.

5. TEST ORGANISMS

5.1 Species: midge, Chironomus tentans.

5.2 Source: Cultured at NAS (Originally obtained from U.S. EPA Environmental Research Lab, Duluth,
MN) or purchased from a reputable commercial supplier.

5.3 Age: Third instar or younger larvae (at least 50% of the larvae must be in the third instar at the start of the
test). Third instar is normally 9 to 11 days after hatching; head capsule widths range from 0.33 to 0.45 mm; or
length ranges from 4-6 mm, or dry weight ranges 0.08 to 0.23 mg/individual.

54 Acclimation and Pretest Observation: Cultures are maintained at 23 + }°C under a 16:8 L:D photoperiod. The
culture water is moderately hard synthetic water. Midge are fed finely ground Tetrafin flakes in suspension (10g
Tetrafin in 100 mL Milli-Q water). Mortality during the 48-hr prior to testing should not be excessive.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL high-form
lipless glass beakers (Pyrex® 1040 or equivalent). Test chambers are maintained at constant temperature by
partial immersion in a temperature-controlled water bath or by placement in a temperature-controlled room.
Aeration is not empolyed unless dissolved oxygen drops below 2.5 mg/L. The test is conducted under an
illuminance of 100 to 1000 lux with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed with
detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh,
dilute {10%, V:V} hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized
water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three
times with deionized water. Test systems and chambers are rinsed again with dilution water just before use.
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7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of midge larvae to test, control, and reference sediments.
The sediments are placed on the bottom of the test containers and are overlain with test water. The test exposure is
for 10 days. The renewal of overlying water consists of two volume additions per day, either continuous or
intermittent. Each treatment consists of eight replicate test containers, each containing 10 organisms. Test chamber
positions are completely randomized. Test organisms are randomly distributed to the test chambers. Blind testing
is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before addition
of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers. After addition of the sediment,
175 ml of test water is gently added to each beaker in a manner to prevent resuspension. The overlying water is
replaced twice daily. The test begins when midges are iniroduced to the test chambers. Initial water quality
measurements are taken prior to the addition of test organisms.

7.3 Effect Criterion: The acute effect criterion used in the midge bicassay is mortality, defined as the lack of
movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is growth
which is determined by using dry weight measurements.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 2.5 mg/L. The test temperature
employed is 23°C (range of + 1°C). A 16:8, L:D photoperiod is used. Illumination is supplied by daylight
fluorescent lamps at 130-1000 lux. The overlying water is replaced twice daily.

7.5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test containers as previously
described. Three extra replicates of midge larvae should be counted out and randomly selected for drying to
determine initial average weight and instar data.

7.6 Feeding: Midge larvae are fed 1.5 mL daily per test chamber (1.5 mL contains 6.0 mg of dry solids). A feeding
may be skipped if there is a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration, Tvpe and Frequency of Observations, and Methods: The duration of the acute toxicity test is 10
days. The type and frequency of observations to be made are summarized as follows:

Type Of Observation Times Of Observation
Biological Data
Survival, growth Day 10
Physical And Chemical Data
Hardness, alkalinity, ammonia-N, Beginning and end of test in overlying water of one replicate
conductivity, pH, dissolved oxygen, and beaker from each treatment.
temperature
Dissolved oxygen, temperature Daily in overlying water of one replicate beaker from each
treatment.

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is measured using a pH probe and a properly calibrated meter with scale divisions of 0.1
pH units. Temperature is measured with a calibrated mercury thermometer or telethermometer. Conductivity is
measured with a conductivity meter. Hardness and alkalinity are measured using titrometric methods.
Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. Chim. Acta 14:403, 1996).

7.8 Growth Measurement: Growth is measured as ash-free dry weight (AFDW) of animals in a test replicate at the
end of the test on day 10. Pooled animals from each test replicate are rinsed with deionized water, pently blotted
and placed into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried
organisms are placed into a dessicator and weighed as soon as possible to the nearest 0.01 mg (desirable to use
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10.

0.001 mg). The total weight of the dried midge in each pan is divided by the number of midge weighed to obtain an
average dry weight per midge. The dried larvae in the pan are then ashed at 550°C for two hours. The pan with the
ashed larvae is then reweighed and the tissue mass of the larvae is deterrnined as the difference between the weight
of the dried larvae plus pan and the weight of the ashed larvae plus pan. Pupae or adult organisms are not included
in the sample to estimate AFDW,

CRITERIA OF TEST ACCEPTANCE:

The test results are acceptable if the minimum survival of organisms in the control treatment at the end of the test is
at least 70% and the average ash-free dry weight of C. fenrans in the surviving controls is at least 0.48 mg.

DATA ANALYSIS

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of living
organisms in each test container at the end of the test. Average midge ash-free dry weight, also measured at the
end of the test, may be used to compare growth between treatment sediments and the control or reference
sediment. Ordinarily the following data analysis is performed. Due to special requiremenits, alternative methods
may be used. The means and standard deviations are calculated for each treatment level. Identification of toxic
sediments is established by statistical comparison of test endpoints between test and control or reference
sediments. Between treatment comparisons may be made using a Student’s t-test or Wilcoxon’s Two-Sample
test, where each treatment is compared to the control or the reference sediment. An arcsine-square root
transformation of proportional data, and tests for normality and heterogeneity of variances, are performed prior
to statistical comparisons.

REPORTING

The final report of the test results must include all of the following standard information at a minimum: name and
identification of the test; the investigator and laboratory; date and time of test beginning and end; information on the
test material; information on the source and quality of the overlying/test water; detailed information about the test
organisms including acclimation conditions; a description of the experimental design and test chambers and other
test conditions including feeding, if any, and water quality; definition of the effect criteria and other observations;
responses, if any, in the control treatment; tabulation and statistical analysis of measured responses and a summary
table of endpoints; a description of the statistical methods used; any unusual information about the test or deviations
from procedures; reference toxicant testing information.
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11. STUDY DESIGN ALTERATION
Amendments made to the protocol must be approved by the sponsor and study director and should include a

description of the change, the reason for the change, the date the change took effect and the dated signatures of the
study director and sponsor. Any deviations in the protoco]l must be described and recorded in the study raw data.
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12.

13.

14.

REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to
evalvate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 10-day sediment exposures. The reference toxicant test is run concurrently. Performance is
evaluated by comparing the results of the reference toxicant test with historical results (e.g., control charts) obtained
at the laboratory.

REFERENCED GUIDELINES

ASTM. 2001. Standard Test Methods for Measuring the Toxicity of Sediment-associated Contaminants with Fresh
water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat., Philadelphia, PA.

U.S. EPA. 2000. Section 12, Test Method 100.2, Chironomus tentans 10-d Survival and Gowth Test for
Sediments, pp. 55-62. In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated
Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99/064.

Weber, C.1. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027F.

APPROVALS

for
Name Date

for Northwestern Aquatic Sciences
Name Date
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Appendix A
Test Conditions Summary

1. Test type whole sediment toxicity test with renewal of overlying water

2. Test duration 10 days

3. Temperature 23+ 1°C

4. Light quality daylight flourescent light

5. Illuminance 100-1000 lux

6. Photoperiod 16L:8D

7. Test chamber size 300-mL high-form lipless beakers (Pyrex® 1040 or equivalent)

8. Sediment volume 100 mL

9. Overlying water volume 175 mL

10. Renewal overlying water 2 volume additions/day (continuous or intermittent)

11, Age of test organisms 2nd to 3rd instar or younger larvae (= 50% of organisms must be 3rd instar)

12. Organisms per test chamber 10

13. Replicates per treatment 8 recommended for routine (depends on design)

14. Organisms per treatment 80

15. Feeding regime Fish food flakes, fed 1.5 mL chamber (1.5 mL contains 6.0 mg of dry solids)
daily on days 0 - 9.

16. Aeration None, unless DO falls below 2.5 mg/L.

17. Overlying (test) water Culture water, well water, surface water, site water or reconstituted water

18. Water quality Hardness, alkalinity, conductivity, pH, ammonia-N beginning and end;
temperature and DO daily

19. Endpoints Survival and growth (dry weight)

20. Test acceptability criteria Minimum control survival of 70%; mean weight of surviving control
organisms _0.48 mg AFDW

21. Sample holding <14 days at 4°C in the dark Longer under certain conditions

22. Sample volume required 1L (800 mL per sediment)}

23. Reference toxicant Concurrent testing required
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PROTOCOL NO. NAS-XXX-CT4b

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

TestNo. 852-3 Client Hart Crowser Investigator
STUDY MANAGEMENT
Client: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98108

Client's Study Monitor:

Mr. Philip Cordell

Testing Laboratory: Northwestern Aquatic Sciences

Test Location: Newport Laboratory
Laboratory's Study Personnel:
Proj. Man./Study Dir.  G.J. Irissarri
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3. Rk Prviesn -2

5. 47\ (AN

IS

i

2.

4. 1nurea Reaelo, (A
6. ~

B.

Study Schedule:

Test Beginning: 2-a~IS

looSs

TEST MATERIAL

Test Ending: Z2-l~1S

ey s

General description (see sample logbook/chain-of-custody for details):

NAS Sample No.: 5192G

5193G

5194G

Description: JT-55-06

JT-55-08

JT-88-10

Collection Date: 1/12/15

1/12/15

1712115

Receipt Date: 1/14/15

1/14/15

1/14/15

NAS Sample No.:

Description;

Collection Date:

Receipt Date:

NAS Sample No.:

Description:

Collection Date:

Receipt Date:

NAS Sample No.:

Description;

Collection Date:

Receipt Date;

NAS Sample No.;

Description:

Collection Date;

Receipt Date:

Error codes: 1) correction of handwriling error
2) written in wrong localion; entry deleled
3) wrong daie deleted, replaced with corrrect date

4) error found in measurement; measuremeni repeated
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NORTHWESTERN AQUATIC SCIENCES

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Investigator
SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES
Sample
No. Description

5195G || FINE Buencl, muD

5192G || DAeK @erown SANDY A u >, SOME =

5193G wn-rep_t{_snum BALACY Mub LY/ wopdy FRAcMpUT >

5194G [ pipck Mubby "anq O 1%2 wodh FRNGM ENTS , Bt PrasTic FILA, prumiphih

Page * of _M{
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Investigator
TEST WATER
Source: Dechlorinated municipal tap water
Date of Collection; - 915, 2= =15
pH 13,75
Cond (umhos/cm?2) ic¥, N9
Hardness {(mg/L) 2z ze
Alkalinity (mg/L}  no . e
Total Chlorine (mg/L) <o.02 , ¢0.02
Treatments: Dechlorinated, aerated
TEST ORGANISMS
Species: Chironomus dilutus Age: 2MNP 1o 3rdinstar
Source: MNAS-etlttres NouATIC BiCSisENnS Date received: 1-5-15
Acclimation Data:
Temp. DO Cond. |Hardness| Alkalinity Feeding Water
Date |{deg.C)| pH_| (mg/L) | umhosiem| (mg/L) (ma/L) changes
1.5-15] 20 | £9 b.2 456 191 l}o |Animals fed Tetra Fin YE.S
2-¢a%5] 94w | 16| &3 Bl i 20 and Selenastrum !
Details recorded on
Chironomid culture
data sheets
Mean | 22.F| 3.5 | &5 | 273¢ 124 90
SD. | — ~ — — = —
Ny | 2 7z 72 z 2 <z
Photoperiod during acclimation: 16:8, L:.D

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 ml glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume
Replicates/treatment: (8) % Organisms/treatment: (80)
Test water changes: Twice daily
Aeration: only if DO falls below 2.5 mg/L
Feeding: everyday beginning with day zero
Test temperature (°C): 23 £ 1

g0 (1c/pEP)

Beaker placement. Total randomization
Photoperiod: 16:8, L:D

Control Sediment:
Source: From an area approximately one mile east of the Hwy. 101 bridge at Beaver Creek,
approx. 8 miles south of Newport, OR.
1/19/15
-mm screen
darkness at 4°C, in sealed containers

Date collected:
Sieved through o .S
Storage:

MISCELLANEOUS NOTES

NAS# 51585G

Page E of _Ql(g



NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CT4b

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3

Client

Hart Crowser

Investigator

Test conducted in (circle one)@ room 2 trailer  water bath  other:

Randomization chart: TP Siee
& 12 16 24 20
5 i 13 % 29
4 1o e 22 2%
4 a1 s | z 21
| 3 | 2e o 2
| = (> | 19 25 | 2
FRoaT

Randomization chart;

Randomization chart;

Page ij ofa;cf



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Investigator
DAILY RECORD SHEET

Day __0__(24 ¢/t lfprplonr

Beaker | Temp.*| DO* | Cond.*| pH* | Hardness®*| Alkalinity* | NH3*
No. |{(deg.C)| (ppm) |wmhosiem) {mg/L) (mg/L) | (ppm) Comments
9 |~3¢]| 3o | jIf |/ =6 30 Each beaker fed 1.5 ml
12 |2y el 14 | 2F |AY¥| 2& 30 Tetra Fin suspension
16 |13 ¥] J2 il |Z3| 2 ¢ 3 0 Initials: &L
28 2v%0 ¢.F | 136 |ZA2L] =Y z

Water changed in all
beakers.
Time: Ao
Initials:  gq-2,
IWater changed in all
beakers.
Time: ;G /(/
Initials:”  J~p—"
*Water quality measurements to be taken.
Day 1 (2 /% hy )52
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C}| (ppm) |umhosicm) {mg/L) (mg/L) | (ppm) Comments
g 12"

(2. s Each beaker fed 1.5 ml
12 72w | [p g Tetra Fin suspension
16 [22.2] b

. Initials; (%7
28 23.0| (.Y

Water changed in all
beakers,
Time: 07 /o
Initials: L1 5d

[Water changed in all
beakers.
Time: {6
Initials: ;2

*Water quality measurements to be taken.

Page 5 of j—c"



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day___ 2 (2 [9 [15)g>s
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| (ppm) |wumhosicm) (mg/L) (mg/L) | (ppm) Comments
8 22,2 | &%

Each beaker fed 1.5 mi
Tefra Fin suspension
Initials: &al

12 22,6 G.“
16 22,4 2,3
28 22 .4 .5

Water changed in all
beakers.
Time: oscs
Initials: &>1

Water changed in all

beakers.
Time: fL oS
Initials: Y-
*Water quality measuremenits to be taken.
Day _ 3_ (2 /9 N5) &)\
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| {ppm) |tumhosicm) (mg/L) (mg/L) | (ppm) Comments
9 22,4 | o5 Each beaker fed 1.5 ml
12 1229 | el Tetra Fin suspension
16 2.3 bl Initials:  £3L
28 23,0 | ]

Water changed in all
beakers.
Time: o0S10
Initials: 631

[Water changed in all
beakers.
Time: [& (€0
Initials: 1%

*Water quality measurements to be taken.

Page L of ;LG



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day __ 4 (Z./t0/tf] ¥
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No., |(deg.C)| (ppm) |tumhosicm) {mg/L} (mg/L) | (ppm) Comments
9 [22.¢ % 4 Each beaker fed 1.5 ml
12 ¢ A Tetra Fin suspension
16 |72 6.3 Initials: ~,—
28 |LuFH| 6.F

Walter changed in all
beakers.
Time: 0 $OC
Initials: e
Water changed in all
beakers.
Time: ({70
Initials: __ tm,
*Water quality measurements tc be taken.
Day __ 5_ (v /10 15 ) k7
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| (ppm) |tumhosicm) (mg/L) {(mg/L) | {ppm) Comments
9 10 -2 Ll | 1o% 1.7 Each beaker fed 1.5 ml
12 LY -T2 ] 1%% Eadl Tetra Fin suspension
16 -l 2| i [ B Initials: &t~
28 |1 22-%1 L-b| 11} |90

Water changed in all
beakers.
Time: g5 ©
Initials; g =

Water changed in all
beakers.

Time: [ OT
Initials: Y-

*Water quality measurements to be taken.

Page 7 of ;)—6”



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No, 862-3 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__ 6 (% / (V)5
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity [ NH3

No. | (deg.C)| (ppm) |wmhosicm) {mg/L) (mg/L) | (ppm) Comments

9 AL E Each beaker fed 1.5 m|
12 |227.% (Y & Tetra Fin suspension
16 [z2.Yy| Y6 Initials: Le—
28 |23y | 4.5

Water changed in all

beakers.
Time: 0§+ O
Initials: Y=

Water changed in all

beakers.
Time: {£-30
tnitials: ¢ .~
*Water quality measurements to be taken.
Day__ 7 (2. 11315) .
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm} ]wmhosicm) {mg/L) {(mg/L) | (ppm) Comments
9 TT | 55 Each beaker fed 1.5 ml
12 13,7 €3 Tetra Fin suspension
18 [22.¢] &3 Initials: ¢
28 [23.5 | $9 ~

Water changed in all

beakers.
Time: AsoS
Initials: m—;
Water changed in all
beakers.
Time: (L /7Yy
Initials: ~

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__ 8 _ (4 /) ITa:s,
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity [ NH3
No. |(deg.C)| (ppm) |wmhosicm) (mg/L) {mg/L} [ (ppm) Comments
9 -\ _u Each beaker fed 1.5 m!
12 122-l] <.z Tetra Fin suspension
16 21-3| S.% Initials: 0Sme K
28 121291 59

Water changed in all
beakers.
Time: &1
Initials: ¢ e
Water changed in all
beakers.
Time: /¢ Z,c2
Initials: ~ >
[
*Water quality measurements to be taken.
Day__ 9 (2 /1S /i5)&dh
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. | (deg.C}| (ppm)} |wmhosicm) {mg/L) (mg/L) | (ppm) Comments
9 22.4 5.6 Each beaker fed 1.5 ml
12 22.9 5.4 Tetra Fin suspension
16 22,6 s Initials: &31
28 2% 5.3

[Water chaﬂged in all
beakers.
Time: osi0
Initials: eSL
Water changed in all
beakers.
Time: |20
Initials: L5
*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-CT4b

Test No. 862-3 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day __10___ (2 /16 1S)e>l
Beaker | Temp.*| DO* | Cond.*| pH* | Hardness*| Alkalinity*| NH3*
No. |(deg.C)| (ppm} |wmhosicm) {mg/L) (mg/L) | {(ppm) Comments
9 22.% 6.5 e ER 26 v
12 J229 [ e3 liza |31 ] 26 ¥a
16 |22, | 6d | 0% |31 ]| 2o Lo
28 1234 | 6,2 | 123 |3} | =Yy Yo
Water changed in all
beakers.
Time: o510
Initials: £33
*Water quality measurements to be taken.
Day « !/ 1)
Beaker | Temp. DO Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) (mg/L) (mg/L) [ (ppm) Comments

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3  Client Hart Crowser Investigator

DAY 10 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors | Initials No. sSurvivors Initials

1 9 HAL

2 9 RN

3 o AN

4 i | 631

5 to (51

6 16 (A}

7 “ eSL

8 1o [ASY

9 Ils) &I
10 [[s} 6oL
11 [A £oL
12 i0 &)1 |
13 3 £3L
14 10 [}
15 q el
16 & 6L
17 i P12
18 | FA% Y
19 jo &51
20 10 &3}
21 9 £\
22 [fs) GAL
23 lo &L |
24 a3 Ay
25] 9 el |
26 q &Il
27 [ {o] 63l
28 % &L
29 i | [ 2)8
30 L' &I
31 & &5
32 JEaAce o1 9 o

4
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Invesligator
Tare: Date 2-4-i5  Oventemp{(C.) 550 Dryingtime (hr) Z Initials & L
Standard Weights: 10 mg: Lo, 00 100mg: {00.81¢
Final: Date 2z-<4-i= Oventemp(C.) (% Drying time (hr.) 24 Initials _ g31
#1 Standard Weights: 10 mg: lo,on0 ¥ 100mg: 10o,01S
Final: Date z-n-(& Oventemp(C.) &2 Drying time (hr.} 24 Initials &34
#2 Standard Weights: 10mg: 10.¢0 b 100mg: _¢(p.016
Ashed Date 2-12-1S Oventemp(C.) 555 Dryingtimethr) 2 Initials aAL
Standard Weights: 10mg:_10.08F 100mg: 1oa .o 152
Equip. used: Oven: ZicE (¥, Flopea Balance: = apTopive MZP

iSoTEMP MU FFLE FusiAce
(Dry overnight at 60-90 °C, ash for 2 hrs at 550°C)

Tare wt. Total wt. (mg) Ashed total
Pan # {mg) 1 2 wt. (mg) #Weighed Comments
1 50.59 52.65 52,6\ 506,95 (O

> 05,3y 49,6% 43,69 45,52 {0

3 43,92 50.0% S6.072 He.0b o

4 4. 34 So.7l | SOFE 49,00 /o
4.5 42,80 | 4349 4196 lo

Page |2 of 26 Revised 12-6-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Harl Crowser Investigator
WEIGHING DATA SHEET

Tare: Date - Oventemp(C)__ 55O Drying time (hr.} “Z Jwek
Slandard Weights: 10me Lo, oot 100mg: _y oo 0C4

Final #1: Dale 2| -1S Oven lemp ( C.) &2 Drying time (hr.) z:—l 6.)1-
Standard Weighis: 10omg:_ {o,e03 100mg: oo, D1 ks

Final #2; Date 2-l<%5-{15 Oven temp ( C.) [ Drying lime (hr.) Z22 Initials £
Standard Weighls: 10mg: 106,005 100mg: oo, olS

Final #3: Date £.19-\5 Oventemp(C) S50 Drying time (hr.) zZ Initials ___ 1@y
Slandard Weights: 10mg:_1o.00k 100mg: oo, ools

Equip. used: Oven BPiLE M¥|  FISHER 1S0TEMP MUFFLE FURNALS

(Dry overnight at 60-90 degrees C)

Balance _Savtomving MAP

(Final ashing is at 550 degrees C for 2 hours)

Bkr. Pan Tare wt. Dry total wt. (mg) no. put into Ash weight Comments
# # {mg) 1 2 weighed pans-inilials {mg)
1 1 q\, 53 a1k A%, 12- wi L8 a3 (B
2 2 | 9a4. 32 Wo. 68 1o, 594 Vi 2 99, 34
3 3 latzg 164,97 104.32 {o LA Q4. 54
4 4 149513 NQ.e2 ljo.57F =) L3 A%, Lo
5 5 | 4%.4% 112, bl .43 io 25 iolL.q9%
6 6 B, 54 4796 4341 [e) t3 o
7 7 | Joz.3% 119.25 | naay Nl LB ot
i 8 | at pz 108,94 | 10%.e3 lo s 100. 3¢
9 9 145 319 {o3.7] 103,66 [ i a8 43
o 10 | 8,29 Fb,42 | 46,39 1o LB aa o4
tA 1 0,69 .04 LTl (o LS 2, 54
12 12 | 4y.23 0% G2 109.5%F o Lo q, \5
13 | 13 | jo3.B% 14t nhd4 7 Les 105,52
14 14 | 89.26 106, 39 106:1Y (o 72) a4, 24
15 | 15 | 92.p5 106.20 | 106.S Q 4 4538
16 16 | a2.4% 161, 20 loi, 14 [z LA Oep 37
17 17 | ¢4.93 o3z lol. b lo LS 47,38
18 [ 18 | 43,05 log,27 | 10%.20 9 ) q%. 35
19 19 | Ao, 24 icz 9% 102.41 10 U5 A3.19
20 20 | Ge,Se 109,23 jo9.2% 1o LA 99,53
21 21 | 45 a4 10t Gl 103,61 9 L3 Ag. 36
22 22 | 41 56 104,09 104,05 fa] o) qst, Mt
23 23 | @564 7. 29 49,35 i L5 B3, 84
24 24 | 95 40 106,30 106,223 k'S Lr3 9% 95
25 25 BE.72 165,18 los.13 9 Lo 93, 38
26 26 | 95 o jod.35 | 104.23 4 L3 4t Lo
27 27 | 94. A 106,45 106.4o o 72 a% 10
28 28 | az3.% loZ 4% j02.29 r's L as, 36
29 29 | an g4 105,63 105,40 9 Lr 9%, 34
30 30 | 101.9% 12,4 12.43 € L5 104.30
31 31 | a4, 64 loz.43 10Z. .45 A 75 Ab. HHt
32 | 32 | 93,8 03,75 | lob.94 9 2 A 14
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1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

DATE:

ORGANISM HISTORY

2:4/2015

Toll Free: 800/331-5916

Tel:970/484-5091 Fax:970/484-2514

SPECIES:

Chironomus_dilutus (formerly C_tentans)

AQE:

Deposited 1/24/2015

LIFE STAGE:

Second Instar 2/4/2013

HATCH DATE:

Emergenl date 2/17.2015

15
Qe 27

BEGAN FEEDING:

Immediately

PAY S

FOOD:

Selenastrum sp., Flake slurry

Water Chemistry Record:

TEMPERATURE:
SALINITY/CONDUCTIVITY:
TOTAL HARDNESS (as CaCO, )
TOTAL ALKALINITY (as CaC'O;):

pH:

Commuents:

Current Range
22°C 22-26°C
190 mg/l 100-1990 my/l
60 mg/l 50-90 me/l
7.50 7.50-8.20

=

= 1
Facility Supervisor

14 of 26

Aquatic BioSystems, Inc  +  Quality Research Organisms
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Project Name: (P862-3 Chironomus % Mortality/

higher that that of the control sediment at a=0.05.

Sample;_ x1 Ref Samp: _x2
S@ ID: JT-S8-06 Ref(G: Control
Alias] NAS# 5192G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 10 Mean: 6.25
SD: 14.142 SD: 5.175
Tr Mean: N/A Tr Mean: N/A
Trans SD: N/A Trans SD: N/A
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 12.833 Statistic: Mann-Whitney
Residual SD: 10.868 Test Residual SD: 6.43 Balanced Design: Yes
§8: 2244172 Ref. Residual Mean: 8.641 Transformation: rank-order
K: 8 Ref. Residual SD: 2.385
b: 42.996 Deq. of Freedom: 14
Experimental Hypolhesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.8237 Calculated Value: 1.7288 Alternate: x1 > x2
Critical Value: <= 0.887 Critical Value: »>=1.761
Mann-Whitney N1: 8
Mann-Whitney N2: 8
Normally Variances Degrees of Freedom:
Distribuied: No Homogeneous: Yes CI_Expenmentai Alpha Level: 0.05/\
T T Calkcumated ValueT 33
Override Option: Not Invoked Critical Value: >= 49.000
Accept Null Hypothesis '
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Dala Data Residuals  Residuals Ranks Rankits Residuals
1 0 4 0 4 12.833 11.522 4 -12.833
2 40 16 10 11 26.398 6.913 4 -12.833
3 20 15 10 11 13.732 6.913 4 -12.833
4 0 4 0 4 12.833 11.522 4 -12.833
5 0 4 10 11 12.833 6.913 4 -11.522
6 10 11 10 11 5.602 6913 4 -11.522
7 10 11 10 11 5.602 6,913 4 -11.522
8 0 4 "] 4 12.833 11.522 11 5.602
9 11 5.602
10 6.913
11 6.913
12 6.913
13 6.913
14 6.913
15 13.732
16 26.398

The percent mortality in test sediment JT-S5-06 was not significantly
—65t




Project Name:( P862-3 Chironomus % I\I)?al-it}:)

Sample: x1

Samp ID;((JT-55-08 )
Alias: NA 893G

Replicates: 8
Mean: 15
SD: 16.903
Tr Mean; 17.737
Trans SD: 16.677

Ref Samp: x2
Ref ID; CGontrol )
Alias: NAS# 5195G
Replicates: 8
Mean: 6.25
SD: 5.175
Tr Mean: 11.522
Trans SD: 9.541

Shapiro-Wilk Results; Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 13.303 Statistic: Student's t
Residual SD: 11.662 Test Residual SD: 8.71 Balanced Design: Yes
S$8: 25B2.955 Ref. Residual Mean: 8.641 Transformalion: ArcSin
K;: B Ref. Residual SD; 2.385
b: 48.025 Deg. of Freedom; 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <= x2
Calculated Value: 0.8926 Calculated Value: 1.4601 Alternate: x1 > x2
Critical Value: <= 0.887 Crilical Value: >=1.761
Normally Variances Degrees of Freedom: 14
Distributed: Yes Homoegeneous; Yes xperimental Alpha Level: 0.05
“Calculated Value: 0.915
Override Option: N/A Critical Value: ==1_761
Accept Null Hypothesis;
Power:
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 20 26.565 0 0 8.828 11.522 -17.737
2 10 18.435 10 16.435 0.698 6.913 ° -17.737
3 0 o 10 18.435 17.737 6.913 -17.737
4 10 18.435 0 0 0.698 11.522 -11.522
5 40 39.232 10 18.435 21.494 6.913 -11.522
6 0 0 10 18.435 17.737 6.913 -11.522
7 0 0 10 18.435 17.737 6.913 0.698
8 40 39.232 0 0 21.494 11.522 0.668
9 ' 6.913
10 6.913
11 6.913
12 6.913
13 6.913
14 8.828
15 21.494
16 21.494

The percent mortality in test sediment JT-55-08 was not significantly

higher that that of the control sediment at @=0.05. _ .31




Project Name: (P862-3 Chironomus % Mortality

Sample; x1
Samp ID@ >
Alias: NAS# 5194G
Replicates: 8
Mean: B8.75
SD: 11.26
Tr Mean: 0.058
Trans SD: 1.072

Ref Samp: x2
Ref ID:<Control >
Alias: N 5195G
Replicates: 8
Mean: 6.25
SD; 5175
Tr Mean: -0.058
Trans SD:. 0.662

Shapiro-Wilk Resulis:

Levene's Resulis:

Test Results:

Residual Mean: Test Residual Mean: 0.916 Statistic: Approximale t
Residual SD; Tesi Residual SD: 0.436 Balanced Design: Yes
S$S; Ref. Residual Mean: 0.6 Transformation: Rankits
K; Ref. Residual SD: 0.166
b: Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: N/A Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: N/A Calculated Value: 1.9139 Aliernate: x1>x2
Critical Value: N/A Crilical Value: >=1.761
Nomally Variances _..Degrees of Freedom; 12
Dislributed: N/A Homogeneous; No @perimental Alpha Level: 0.0;
~—Calculated value: 0.2603
Override Option: Not Invoked Critical Value: >=1.782
Accept Null Hypothesis
Power:
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Tesl Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankjfs Residuals
| 30 1.766 0 -0.858 1,708 0.8 -0.858
2 10 0422 10 0.422 0.364 0.48 -0.858
3 0 -0.858 10 0.422 0.916 0.48 0.858
4 10 0422 o -0.858 0.364 0.8 -0.858
5 0 -0.858 10 0.422 0.916 0.48 -0.858
6 0 -0.858 10 0.422 0.916 0.48 -0.858
7 0 -0.858 10 0.422 0.916 0.48 -0.858
8 20 1.285 0 -0.858 1.227 0.8 0.422
9 0.422
10 0.422
11 0.422
12 0.422
13 0.422
14 0.422
15 1.285
16 1.766

The percent mortality in test sediment IT-SS-10 was not significantly

higher that that of the control sediment at a=0.05,

~£51
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Project Name:@sz-a Chironomus Growth (AFDWL)

Sample: x1 Ref Samp: x2
Samp ID: ¢ JT-55-06 Refll’mm.
Alias: NASH 5192G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 0.978 Mean: 1.22
SD: 0,106 SD: 0.091
Tr Mean: 0.978 Tr Mean: 1.22
Trans SD: 0.106 Trans SD: 0.081
Shapiro-Wilk Results: Levene's Resulis: Test Results:
Residual Mean: 0 Test Residual Mean: 0,083 Stalistic: Student's t
Residual SD: 0.085 Test Residval SD: 0.058 Balanced Design: Yes
88: 0.136 Ref. Residual Mean: 0.065 Transformation: No Transformation
K. 8 Ref. Residual SD: 0.058
b: 0.364 Deg. of Freedom: 14
Experimental Hypolhesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 »>=x2
Calculated Value: 0.975 Calculated Value: 0.6009 Alternate: x1 <x2
Critical Value: <= 0.887 Critical Value: =>=1.761
Normally Variances Degrees of Freedom:_14
Distributed: Yes Homogeneous: Yes mmm 005
i alculated Value: 4.9253
Override Option: N/A Critical Value: >=1.761
iccepl Null Hypothesis: No
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicale Test Trans, Reference  Reference Test Reference  Whitney Wilk
Number Data Tesl Data Data Dala Resliduals  Reslduals Ranks Rankits Residuals
1 0.83 0.83 1.05 1.05 0.148 0.17 -0.17
2 1 1 1.22 1.22 0.023 0 -0.148
3 1.04 1.04 1.31 1.3 0.063 0.09 -0.118
4 1.05 1.05 1.25 1.25 0.073 0.03 -0.08
5 0.97 0.97 1.25 1.25 0.008 0.03 -0.058
6 0.86 0.86 1.21 1.21 0.118 0.01 -0.01
7 1.15 1.15 1.33 1.33 0.173 0.1 -0.008
8 0.92 0.92 1.14 1.14 0.058 0.08 0
9 0.023
10 0.03
11 0.03
12 0.063
13 0.073
14 0.09
15 0.11
16 0.173

Average individual growth (AFDW) in test sediment JT-55-06 is significantly
less than that in the control sediment at @=0.05.

—-6)L
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Project Name: ©862-3 Chirenomus Growth (AFDW)

Sample: x1 Ref Samp: x2
Samp ID: -$5-08 Ref ID< Control )
Alias: NAS# 5193G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 0.93 Mean: 1.22
SD: 0.149 SD; 0.091
Tr Mean: 0.53 Tr Mean: 1.22
Trans SD: 0.149 Trans SD: 0.091
Shapiro-Wilk Results: Levene's Resuits: Test Results:
Residual Mean: © Test Resldual Mean: 0.115 Statistic: Student's t
Residual SD: 0.106 Tesl Residual SD: 0.084 Balanced Design: Yes
SS5: 0.213 Ref. Residual Mean: 0.065 Transformation: No Transformation
K: 8 Ref. Residual SD: 0.058
b: 0.453 Deqg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9628 Calculated Value: 1.3811 Aliernate: x1 <x2
Critical Value: <= 0.887 Critical Value: »>=1.761
Nommnally Variances Degrees of Freedom: 14
Distributed: Yes Homogeneous: Yes @m?;ﬁha Level: 0.06 T
¢ M 2
Qverride Option: N/A Critical Value: == 1.761
@ypolhesh: No
Power: ’
Min. Difference for Power:
Trans. Levena's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Wilk
Number Data Tesl Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 1.01 1.01 1.05 1.05 0.08 0.17 -0.2
2 0.92 0.92 1.22 1.22 0.01 0 -0.18
3 0.73 0.73 1.31 1.31 0.2 0.09 0.17
4 0.75 0.75 1.25 1.25 0.18 0.03 -0.08
5 1.1 1.1 1.25 1.25 0.17 0.03 -0.06
6 0.87 0.87 1.21 1.21 0.06 0.01 -0.01
7 0.92 0.92 1.33 1.33 0.01 0.1 -0.01
8 1.14 1.14 1.14 1.14 0.21 0.08 -0.01
9 0
10 0.03
11 0.03
12 0.08
13 0.09
14 0.1
15 0.17
16 0.21

Average individual growth (AFDW) in test sediment JT-SS-08 is significantly
less than that in the control sediment at a=0.05.

-6&)1
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Test Number: 862-3

Freshwater Sediment Test
10-Day Chironomus dilutus

deafi ey Yeilfed
BT labireting
hencin gWiects 3-4-&

2/24/2015

HE
Water Quality Data
NAS  CLIENT Overlying water
BKR SMPL DESCRIP REPL DAY TEMP DO  COND pH  NH3 HARD ALK

9 5192G  JT-58-06 8 0 236 70 118 74 <03 26 30

12 5195G  Control 8 0 240 74 217 74 03 26 30

16 5193G JT-SS-08 8 0 238 72 120 73 0.1 34 30

28 5194G JT-88-10 8 0 240 67 13 72 02 34 30

9'5192G UT.SS.06 B 1 222 66

12.5195G  Conlrol 8 1 226 68

16 5193G JT-S5-08 8 1 223 68

28 5194G  JT-$5-10 8 1 230 64

9 5192G  JT-S8-06 8 2 222 67

12 5195G Control 8 2 226 64

16 51936 JT-ss-08 8 2 224 68

28 5194G JT-85-10 8 2 229 68

9.5192G JT-S5-06 8 3 224 65

12/5195G Control 8 3 228 61

16/5193G JT-SS-08 8 3 227 62

2851946 JT-SS-10 8 3 232 61

1 9/5192G  JT-SS-06 8 4 221 65

12 5195G Control 8 4 224 81

16:5193G JT-55-08 8 4 222 63

28 5194G JT-58-10 8 4 227 67 n L 4

9 5192G JT-SS-06 8 5 220 66 108 72

12'5195G Contodl 8 5 224 63 139 7.1

16 5193G  JT-5S-08 8 5 222 62 M2 72

28 5194G  JT-58-10 8 5 225 66 117 71

9 5192G  JT-58-06 8 6 221 48

12/5195G Control 8 6 228 4.6

16,5193G JT-SS-08 8 6 224 46

28/5194G JT-88-10 8 6 234 45

9 192G JT-SS5-08 6§ 7 226 55

12/5195G Control 8 7 231 53

16 5193G  JT-SS-08 8§ 7 228 53

26 5194G JT-SS-10 8 7 26 59

9 5192G  JT-85-06 & 8 221 54

12 5195G Control 8 8 226 586

16 5193G J1-ss-08 : 8 8 223 57

28 5194G JT-S8-10 8 8 228 58

951926 JT-SS-06 8 9 224 586

12 5195G  Control & 9 228 54

16 5193G  JT-SS-08 8 9 226 54

2851946 JT-SS10 8 9 232 53 | | ! .

9 5192G JT-SS-06 8 10 223 65 116 71 02 26 40

12 5195G Control 8 10 228 63 120 71 01 26 40

16 5193G JT-SS-08 § 10 226 64 117 71 01 26 50

28 5194G JT-SS-10 8 10 234 62 123 71 02 34 40
Mean 227 61 1290 72 — 28 36
SD 05 07 29 01 — 4 7
n 44 a4 12 12 8 8 8
Min 220 45 108 71 <01 26 30
Max 240 74 217 74 0.3 34 50




RAW DATA DIVIDER PAGE
Test No. 862-3

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet

Sallcylate Methqd (SOP #5492)

! . | W |
Result ) T | - L ’”! Nl
|Sample - | Dilution | INHa-N [ [ [Salinity — —
|description " Ifactor | 00655 ](mglL) TipH T(ppt) | ¥=01414x  suaraciee
R*=0.8992
|Blank == —— 5 = | - .
11.0mg/LNH-NStd. —— 0151  1.00 | 5
BOmg/LNHe-NStd.  —- 0440 300/ | || '™ )
6.0 mg/LNHa-N Std. . —— _ 0.862  6.00 3 e
_.110.0 mg/L. NHa-N Std —-  1.400 10 .00 I (5
T = N
\3 0 mrg/L splke || == 0.449 il 7] o oooe B
|3.0 mg/L spike dupl. | -—  0.440  3.11 i N
T i = . 040 =
\5 0 mg/L 2nd source 0. 710 _ 502 | | 1] 72
. 1 Day 0 (2'6'15) - ey | ) R O S : 7m0 400 s 800 W 1200
2 9 1 0014 ND | S
3 12 1 0.044 _ 0.31 1
4 16 i 0.020 0.14 Il i /4
5 28 1 0.029 _ 0.21 . [ i
6 _ Ll .1 . |l_{Reportinglimit (mg/.)=| 0.10! iy
7 Day10(2-16-15) el _ B ] T
8 9 1 0022 016 _iRecovery (% 1048 |
9 12 1 0019 013 Precision (RPD) = 202
10 16 _ 1 o019 7(1.13! N | _12nd source {%) = 1004,
11 28 T 0.021  0.15] o ] k =
12 o Sample volume (ml): 0.50 r
13 __|Dilution factor _ 1 o
14 o | | o
15 —— ) Sample Set Description: =~ |
16 - - o | |Test No.: 862-3 - B
A7 o Test Day: 0& 10 - et
18 - o ) 1Species:  Chironomus B \
19 N _ | | . | ’
20 B ' ! Sample Type (check) |
21 ) Bulk Sediment Porewaters |
22 o ) Test Beaker Porewaters L
23 ‘ X_|Overlying Water )
24 ! |
25 T Ll i [ - 1
26 o - | N
27 - | ! . _
28 3 | i Y R
29 I ]
- — — ] =
32 _ |
33 ) N
34 i l Analyst; [ é%
35 - Date analysed: 2/20/2
36 l I l

862-3 Days 0, & 10 overlying NH3

e
Page '2?' of 2O
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SOP No. 5492 Northwestern Aquatic Sciences
Total Ammonia-N in Water: Computation Worksheet
Sallcylate Method (SOP #5492)
Resul ] .
‘Sample Dilution ‘NH3-N Sallnlty
cEsT:ﬁﬁtlon factor OD655 (mg/l) pH (ppt) Standerd Curve
"Blank = — — -
1.0 mg/L NH3-N Std. ~ —— ;s 1.00
EEOL DU o e ) s
6.0 mg/L NHa-N Std. ~ —~ 600 -
10.0mgL NHsNStd. — /.Y 10,00 .
3.0 mg/L spike — 4y g ™
3.0 mg/L spike dupl.  —- _{¢[e 0
5.0 mg/L 2nd source e a2
1 Day 0 (2-6'1 5) "o 20 a6 60 wm 20
2 9 1 ,o0td E—
3 12 1 Loy
4 16 1 _ow
5 28 1 ord — - —
6 | Reporting limit (mg/L) = 0.10
7 Day 10 (2-16-15) 4 I (| N
8 9 1 ol "' 'Recovery (%) = #VALUE! |
9 12 1 Y 'Precision (RPD)=  #VALUE! '
10 16 1 _ol '2nd source (%) = #VALUE! |
11 28 ot |
12 ‘Sample volume {ml): 0.50
13 'Dilution factor 1
14 ' ]
15 S_ample Set Description:
16 ‘Test No.: 862-3
17 ~ TestDay: 0&10
18 T _Spec:es Chironomus
19
20 Sample Type (check) |
21 Bulk Sediment Porewaters
22 | Test Beaker Porewaters
23 X Overlylng Water
24
25
26
27
28
29 _
30 1
31
32
33
34 1 . Analyst: B
35 L} 1 Date analysed: 2/20/201
36 ‘
862-3 Days 0, & 10 overlying NH3 Page 9‘+ of 7«6 3-1-05




RAW DATA DIVIDER PAGE
Test No, 862-3

CHAIN-OF-CUSTODY RECORDS
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Fram  (208) 8284527 OmnD LKEA  EofBe, | S Date 13iAN15
) o e Tl AR W—
1700 Wastake Averws Norn
Surte 209 Delnwry bosresy By Code
Seatle WA §8108 E
e | AHNORAI DM
GHIP TO. [@06) 324.9530 BILL BENDER RefW  17800-56-02
Gerald Irissarri votce #
Northwest Aquatics Sclentlsts s
3814 Yakima Rd
NEWPORT, OR 97365
WED - 14 JAN AM
STANDARD OVERNIGHT

o 7725 6121 8674
97365
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After printing this label:

1 Use the 'Pnnt butlen on this page te pnnt your label to your laser or inkjel prinler

2. Fold the prinled page along the honzontal ne

3. Ptace label in shipping pouch and affix il lo your stupmenl 5a thal the barcode portion of the label can be read and scanned.

Wamting Use only the printed cnginal label for shipping Using a pholocopy of ths labe) {or shipping purpeses is fraudulenl and could resull i addibonal bilhng charges. along
with the cancellation ot your FedEx ac¢aunt number

Use of Ihis system conslitules your agreement lo lhe service condilions in the cumenl FedEx Sennce Guide, available on fedex.com FadEx will not be responsible for any claim in
excess of $100 per package, whether the resull of loss, damage, delay. non-gelivery misdelivery,or misinflormation, unless you declare a nigher value, pay an addilional charge,
document! your aciuz! 1ass and fe & limely ctaim Limilaliens found in the current FedEx Senvice Guide apply. Your nghl te recover from FedEx for any loss, inciuding inltinsic
value of the package, loss of sales, income nterest, profil, allomey's fess, cosls, and olher forms of damage whether direci, incidental consequential, or special Is limited lo the
greater of $100 or lhe avihonzed declared value. Recovery cannol d aclual doc led loss Maximum for ilems of extraordinary value js $1.000, e g. jewelry, precious
melals, negoliable insiruments and other ilems lisied in our ServiceGuide. Writlen cleims musi be filed within strict lime imits. see current FedEx Service Guide.
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APPENDIX I

RAW DATA — REFERENCE TOXICANT TEST



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES) Pt
Q_@m?‘(}’é” b)»
Test No. 999-3391 Client:. QC Test Investigator ¥ ”
Test Type (rangefinding/definitive) Test Length {hr) 96
Species Chironomus dilutus
STUDY MANAGEMENT
Client: QC test
Client's Study Monitor: QC test

Testing Laboratory. Northwestern Aquatic Sciences
Test Location: Newport Laboratory

Laboratory's Study Personnel: Ay
Proj. Man./Study Dir, G.J. Irissarri
QA Officer ) L. K. Nemeth
1. Yo Nalag ko oo 2. Nl BAD
3. 4.
Study Schedule:
Test Beginning: 2=b-15 C94E TestEnding: 2-ig-1s 1045
TEST MATERIAL Foghue.
Description: Potassium Chloride Crystals - Lot No.: /) ¢/ &%

NAS Sample No.

Date of Collection:

Date of Receipt;
Temperature (deg C):
Dissolved oxygen {mg/L):
pH:

Conductivity {umhos/cm):
Hardness (mg/L):
Alkalinity (mg/L):

Salinity (ppt):

Total chlorine {mg/L}:
Total ammonia-N {mg/L):

DILUTION WATER
Description; Moderately hard synthetic water
Date of Preparation/Collection: =307
Water Quality: Cond. (umhosfcm):  Z.vY Salinity (ppt)[.. . {pH ER
Hardness (mg/L as CaC0QOa): 12 Alkalinity {mg/L as CaCQCs): 20
Treatments: Aerated =24 hrs
TEST LOCATION

Test conducted in (circle one): room2 trailer water bath other;

Randomization chart:

[y 20 .5 .25 ¢ = = 10 o o
& 5 5 =3 zZe 10 2.5 L2 20 10
2.5 1c io & io 20 & s 25 5
1,25 & L2S 20 125 1,25 L2S g 1o 2,35
o 2% | 20 10 s & 16 2.5 s AN
20 .25 @ 2.5 2.5 2.5 20 20 2.5 | 20

Error codes: 1) Correction of handwriting error

2) Written in wrong location; entry deleted

3) Wrong date deleted; replaced with correct date

4) Error found in measurement; measurement repeated ~ Page 1of _ ¥ Revised 12-5-01




NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-

Test No. 999-3391 Client

QC Test Investigator
TEST ORGANISMS o
Species: Chironomus dilutus Age: zZND.asb 3rd instar
Source: NASSUllues NG uNTC BioHHSTEMS Date received: 2-<5-1§
ForT cotlins , €O
Acclimation Data:
Temp. DO | Cond. |[Hardness| Alkalinity Feeding Water

Date |(deg.C)| pH |{mg/L)| umhosiem| (mg/iL) {mg/L) changes
2-5-15] 20t 3] 6.2] 436 171 1o Animals fed Tetra Fin \E 5
2-¢-i5| 24.% | 1.6 ] 6.7 Pl Tl 3 and Selenastrum -

-Details-recerded-on
Chirenemid-eulivee
dateshests

Mean [ 22.3 | 73.316.9] 2726 | 129 40

s.0. - = = ~ - —

{N) 2, 2 2 z 2 z
Photoperiod during acclimation: it .% . v+ b

TEST PROCEDURES AND CONDITIONS

Test concentrations {50% series recommended): 20,10,5,2.5,1.25 0g/L
Test chamber. 30 ml plastic cups Test volume: 20 ml
Replicates/ireatment: 10 Organisms/treatment: 10 (1/rep)
Test water changes: None Aeration during test: None
Feeding: 0.25 ml Prime Tropical Flakes (4g/L} suspension per cup on days 0 and 2
Duration: 24-hr, 48-hrg96-hr > Test temperature (deg.C): 23+ 1
Beaker placement: Stratified randomization Photoperiod: 16:8, L.D

MISCELLANEOUS NOTES

Test solution preparation;

Working stock: Dissolve 10g KCI crystals in ditution water and dilute to 500 mL.
Final conc.: 20 g/L.

Test concentration KCIl working stock ml of dilution water
(g/L) (ml/200ml) per 200 ml
20 200 0
» o137 10 100 100
Y 5 50 150
o 25 25 175
1.25 12,5 187.5
0 0 0
Page 2 of _3 Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-

Test No.  999-3391 Client QC Test
- DAILY RECORD SHEET
Day 0 (Z/ & /115y »/¢c51 Temp Beaker (°C). £3.5
Conc. Temp. Cond. DO Hardness | Alkalinity
( gL ) | {deg.C) pH {{umhos/cm}| (ppm) {ma/L} {mg/L) Comments
1. 20 234 | 7.9 |220000 | %4 g6 &o
2. 10 239 | 5.0 (14580 | %3 Tesndim)
3. 5 23y | v | €30 | %3
4. 25 23 v | & | H2z0 )
5. 125 |=% 5| &g |L22p .4 B B e
6. 0 235 .9 24X %.4 gé O
Each replicate fed 0.25 ml Tetra Fin suspension. Initials: £33
Day 1 (~ /) lis) 43 Temp Beaker (°C): 2% -1
Conc, Temp. Cond. DO Hardness | Alkalinity
{ g/L } | (deg.C}) pH umhos/cm mg/L (mg/L) Comments
T30 Nk s e e o
2. 10
3 b
4. 25
B 12
B 0
Day2 (2 /¥ /5)é53 Temp Beaker (°C). 22.6
Conc. Temp. Cond DO Hardness | Alkalinity
( g/L ) | (deg.C) pH {mg/L) Comments
Z2-10
3 B
4. 25
g. 125
Each rep |cate fed 0 25 ml Tetra Fin suspen5|on Inltlals €51
Day3(2 /a4 i5) ¢ar Temp Beaker (°C). 23.¢
Conc. Temp. Cond DO Hardness | Alkalinity
{ g/L ) | (deg.C) IL (mg/L) Comments
2. 14
By D)
4, 25
5. 125
6. 0 LT iR =
Day4 (% /{0175) v~ Temp Beaker (°C). =2 &
Conc. Temp. Cond. DO Hardness | Alkalinity
{ g/L ) | (deg.C) pH | {umhos/cm)| (ppm) (mgil) (mg/L) Comments
1. 20 - o — — -
2. 10 - -~ = -
3. 5 2% 1% BA60 2.0
4. 25 Z# . |19 | si20 .| [N
5. 125 [ 2335 ] 39 2300 2.
6. O 2%.% | 99 364 2.1 qsl ﬁﬁd %0
Mean 2%.4 39 wNiRoL 31‘? 3 T0O
SD ol 0.1 0.1 5 10
n to \c 7 o 3 3

Page 3 of _%
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No.999-3391  Client QC Test Investigator

DAILY RECORD SHEET - Survivers
DayQ( 2/l /I57) &3t

Conc. Survivors in Replicate: Total

{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 | i i ! i | i | { i 10
2. 10 { { [ ! 1 ! j { { } (o
3. S L i [ L i | [ : r | 10
4. 25 3 | { i I ] { ! f { (o
5 125 i f ! \ | t 1 { \ { [{s)
6. 0 { { | ] ] ! ! { | [ iC

Day 1 ( 3/ #1135 W

Conc. Survivors in Replicate: Total

{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 \ ; | ' i i i \ . ) 12
2. 10 ) \ . \ \ i 1 t { { /2
3. 5 ! \ \ 1 \ \ \ ! \ ; =
4. 25 [ f | | 1 i ! ' 1 ! /J
5. 1.25 [ 1 3 [ | t ( \ { ) /d
6. 0 Pt ( { ! 1 L L L \ )2

Day2 (% /9 15)edl

Conc, Survivors in Replicate; Total
(g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 £ o o o a (o) o [ =) o & (o
2. 10 o < o [®) (2] 17 [ o © o |[ctehd
3. 5 ! i ! { | ! { ! ! l [{s]
4. 25 i ! y \ | 1 1 i ] | o
5 125 [ i ! { ! f 1 { { i {10
8. 0 1 t 1 L 1 \ l ! I I 1O

Day 3 {2 /a9 15)esi

Conc. Survivors in Replicate: Total
{g/L) 1 2 3 4 5 8 7 8 9 10

1. 20 o > O (] Cx < () o [} [ (v

2. 10 o ) C > o o (2] & o () &

3. 5 | | & } i i [ [ ( HETS

4. 25 { I I 1 { 1 L { { i {o

5 125 i i ) ! ! | ! i i | 10

6 0 ! ) { j ! t ] { i 1 )

Day 4 { Z /10/ I5) ¢,5L

Conc. Survivors in Replicate: Total
{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 O o ] O (o) o o) o] o o [2
2. 10 o & C & o & (%] [=} o © &
3. & L ! © ! o) o i } | ) F (20
4. 25 i L 1 ) ! ! ] ! ! 1 <
5. 125 { { a l ! ! ! H | . e
G 0 [ ! ) i { ! } | i i i

Page 4 of _%8 Revised 12-5-01



1300 Blue Spruce Drive, Sui

Fort Collins, Colorado 80524

DATE.

te C

ORGANISM HISTORY

242015

SPECIES:

Chironomus dilurus (formerly C. tentans)

AGE:

Deposiled 1.24/20153

LIFE STAGE:

HATCHTDATE:

Second Instar 2:4/2013

LEmerpent date 27172015

BEGAN FEEDING:

hninediately

OO

Selenastrum sp., Flake slurry

Water Chemistry Record:

SALINITY CONDUCTIVITY:
[OTA]I HARDNESY (us CaCs)

TOTAD ALKALINITY (as CaCO)):

Comments:

RECEIVED
AN 5

Current Range
TEMPERATURE: 22°C 22-26"C
190 mg/] 100-190 me/l
o0mg’l 50-90 my’}
pl:  __ 7.50 7.50-8.20
%
Pt 4 -

Fucility Supervisor

Aquatic BioSystems, Inc +  Quality Rescarch Organisms

PReE S oF B

Toll Free: 800/331-591¢
Tel:970/484-5091 Fax:970/484-2514

12-

5- s



e

-

Agute 96-hr Toxicity Test-36 Hr Survival

Start Date:  2/6/2015 09:45 Test ID: 9993391 Sarnple |D: REF Ref Toxicant
End Date: 2M10/201510:45 LabID: ORMNAS-Northwestern Aquati Sample Type: ___KE[-Potassium chloride
Sample Date: Protocol: EPAF 91- reshwater est Species: CT-Chironomus lentans

Comments:

Conc-gm/L 1

D-Control  1.0000

1.25 1.0000
2.5 1.0000
5 0.7000
10 0.0000
20 0.0000
Not Fisher's 1-Tailed Number Total
Conc-gm/L  Mean N-Mean Resp Resp Total N Exact P Critical Resp Number
D-Control  1.0000 1.0000 0 10 10 1 0 10
1.25 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0 10
2.5 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0 10
5 0.7000 0.7000 3 7 10 1 0.1053 0.0500 3 10
10 0.0000 0.0000 10 0 10 1 10 10
20 00000 0.0000 10 0 10 1 10 10

il
Hypothesis Test (1-tail, 0.05) / NOEC J LOEC | Chv__TU

Fishers Exact Tes( ( w 7.07107

Trimmed Spearman-Kar‘ber\
Trim Level ECS50 95% CL P
I

0.0% 57435 4.6982 7.0214
5.0% 58220 4.6455 7.2964
10.0% 5.8972 45356 7.6574 1.0 <

L ]

20.0% 6.0284 4.0589 B.9534 09 ]
Auto-0.0%—5.7435 4.6982 7.0214 ]

T T—— 0.8 -
0.7 -

206 -

g ]

% 0.5 ]
& 0.4 :
0.3 -
0.2 -
0.1 -

0.0

L 2

T =TT ¥ T T T TTY

1 10 100

Dose gmiL

ToxCalc v5.0.23N
PRCE G of T




Test: AT-Acute 96-hr Toxicity Test Test ID; 999-3391

Species: CT-Chironomus tentans Protocol: EPAF 91-EPA Freshwater
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chioride
Start Date: 2/6/2015 09:45 End Date: 2/10/2015 10:45 Lab ID: ORNAS-Northwestern Aqualic Sciences
Pos| ID |Rep Group Start 24Hr | 48Hr | 72Hr | 96 Hr Notes

1 1 D-Control 10 10

2 1 1.250 10 10

3 1 2.500 10 10

4 1 5.000 10 7

5 1 10.000 10 0

6 1 20.000 10 0
Comments:

dotn entng Jerkied Gy ains¥ Lol lpeels Setl, 3 245 Jjue

ToxCale v5.0.23N
PrRee T of B




Third instar midge larvae, Chironomus dilutus, acute reference toxicant

test
CV% =23.4
%1 +3SD
8 ]
_ 3 +2 8D
o 7 3
i NN A
2 A
e \ A 2 f\ 2 wm
= 5% ean
3 NN WV
Q 4 3
1 ]
33 28D
2]
-38D
A QA& & B H H DL OO 0D N A N
NP U SR S S SN S S S S P S SR N
B I A R R A SN L LI P
Test date
Dates Values Mean -2 SD -3 8D +2 SD +3 SD
08/31/07 6.6000 5.0980 2.7119 1.5188 7.4841 8.6772
11/30/07 4.7700 5.0980 27119 1.5188 7.4841 8.6772
12/07/07 6.6000 5.0980 2.7119 1.5188 7.4841 8.6772
02/12/08 6.6000 5.0980 2.7119 1.5188 7.4841 8.6772
05/09/08 4.5600 5.0980 2.7118 1.5188 7.4841 8.6772
07/18/08 6.6000 5.0980 2.7118 1.5188 7.4841 8.6772
08/14/08 4.1900 5.0980 2.7119 1.5188 7.4841 8.6772
09/02/08 4.0300 5.0980 2.7118 1.5188 7.4841 8.6772
10/17/08 4.8500 5.0980 2.7119 1.5188 7.4841 8.6772
10/13/09 5.3600 5.0980 2.7118 1.5188 7.4841 B.6772
10/30/09 3.7700 5.0980 2.7119 1.5188 7.4841 8.8772
03/16/10 6.9900 5.0980 27119 1.5188 7.4841 8.6772
04/02/10 4,1900 5.0980 27119 1.5188 7.4841 B.6772
10722110 3.4500 5.0980 2.7119 1.5188 7.4841 8.6772
03/25/11 5.8900 5.0980 2.7119 1.5188 7.4841 8.6772
05/06/11 4.2400 5.0980 2.7119 1.5188 7.4841 8.6772
08/26/11 6.2700 5.0980 27119 1.5188 7.4841 8.6772
06/18/13 3.6800 5.0980 27119 1.5188 7.4841 8.6772
07/01/114 3.7900 5.0980 2.7119 1.5188 7.4841 8.6772
09/19/14 5.5300 5.0080 2.7119 1.5188 7.4841 8.6772
ToxCalc v.5.0.23N 10/9/2014
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APPENDIX D
Remediation Alternative Cost Estimates
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Table D-1 — Summary of Remediation Alternative Estimated Costs

Location:  Jacobson Terminals
Seattle, WA
Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016
TOTAL NET INCREMENTAL COST TABLE
DESCRIPTION PRESENT VALUE COST REFERENCE
Alternative 1 $427,000 Baseline Cost Table A-2
Alternative 2 $1,910,000 $1,483,000 Table A-3
Alternative 3 $5,490,000 $5,063,000 Table A-4
Alternative 4 $14,800,000 $14,373,000 Table A-5
Alternative 5 (no treatment wall) $1,910,000 $2,337,000 Table A-6a
Alternative 5 (with treatment wall) $6,730,000 $6,303,000 Table A-6b

Hart Crowser
L:\Notebooks\1780056_Jacobson Terminal Property RI-FS\Deliverables\Reports\Final Rl FS\Appendices\Appendix D\FS Cost estimate.xlsx



Table D-2 — Remediation Alternative 1 Estimated Costs

Location: Jacobson Terminals Description: Alternative 1 consists of monitored natural attenuation, institutional controls, and compliance monitoring for 20 years.
Seattle, WA

Phase: Feasibility Study (-35% to +50%)

Base Year: 2014

Date: February 2016

CAPITAL COSTS

DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Monitoring
Planning documents 1 LS $ 10,000 $ 10,000 [Work plan, SAP, HASP. Based on similar project experience.
Monitoring well installation 1 LS $ 21,279 $ 21,279 |5 wells, 30-ft depth, 10-ft screen. RACER 2013.
Subtotal $ 31,279
Contingency 30% - - $ 9,384 |Scope and bid contingency. Percentage of capital costs.
Professional/Technical Services
Project management 20% - - $ 8,133 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Remedial design 20% - - $ 8,133 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Construction management 8% - - $ 3,253 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Subtotal $ 19,518
Institutional Controls
Institutional controls plan 1 LS $ 4,788 $ 4,788 |See Table A-7.
Restrictive covenant 1 LS $ 6,716 $ 6,716 |RACER 2013.
Subtotal $ 11,504
TOTAL CAPITAL COST $ 71,686
ANNUAL O&M COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Monitoring
Compliance monitoring 1 YR $ 2425 $ 2,425 |Includes MNA performance monitoring. See Table A-7.
Laboratory analysis 1 YR $ 3,550 $ 3,550 |See Table A-7.
Subtotal $ 5,975
Contingency 15% -- - $ 896 [Scope and bid contingency. Percentage of annual costs.
Professional/Technical Services
Project management 15% - -- $ 1,031 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Technical support 20% -- -- $ 1,374 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Reporting 1 EA $ 5148 $ 5,148 |Compliance and MNA performance monitoring. See Table A-7.
Subtotal $ 7,553
Institutional Controls
Site database maintenance 1 YR $ 3732 % 3,732 |See Table A-7.
Subtotal $ 3,732
TOTAL ANNUAL O&M COST $ 18,156
PERIODIC COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Professional/Technical Services
5-year reviews & reporting 1 EA $ 5,000 $ 5,000 |Years 5, 10, 15, 20. Engineer's estimate.
Subtotal $ 5,000
Institutional Controls
Restrictive covenant update 1 EA $ 4,922 $ 4,922 |Years 5, 10, 15, 20. See Table A-7.
Subtotal $ 4,922
PRESENT VALUE ANALYSIS
Discount rate 1.2%
Total years 20
TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE NOTES
Capital 0 $ 71,686 $ 71,686 1.000 $ 71,686
Annual O&M 1-20 $ 363,124 $ 18,156 17.687 $ 321,134
Periodic 5 $ 9,922 $ 9,922 0.942 $ 9,348
Periodic 10 $ 9,922 $ 9,922 0.888 $ 8,807
Periodic 15 $ 9,922 $ 9,922 0.836 $ 8,297
Periodic 20 $ 9,922 $ 9,922 0.788 $ 7,816
$ 474,498 $ 427,087
TOTAL NET PRESENT VALUE OF ALTERNATIVE 1 $ 427,000

Notes:

Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars a094/a94 appx-c).

Hart Crowser
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Table D-3 — Remediation Alternative 2 Estimated Costs Sheet 1 of 2

Location: Jacobson Terminals Description: Alternative 2 includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.
Seattle, WA
Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016
CAPITAL COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Site Preparation
Submittals/implementation plans 1 LS $ 25,000 $ 25,000 |Pre- and post-construction contractor submittals, work plan, HASP,
etc. Based on similar project experience.
Mobilization/demobilization 1 LS $ 10,156 $ 10,156 [RACER 2013.
Remove pavement 1 LS $ 9332 $ 9,332 |RACER 2013.
Remove underground utilities 1 LS $ 1392 $ 1,392 |RACER 2013.
Well abandonment 1 LS $ 5544 $ 5,544 (2 wells. RACER 2013.
TESC measures 1 LS $ 10,000 $ 10,000 [Engineer's estimate.
Subtotal $ 61,424
Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS $ 73,372 $ 73,372 |RACER 2013 and King Co. 2014 discharge rates.
Excavation, loading, backfilling 1 LS $ 158,450 $ 158,450 |[RACER 2013.
Transportation, disposal 2,968 TON $ 200 $ 593,689 |Disposal at Subtitle C landfill. Waste Management 2/21/2014
quote. See Table A-7.
Performance sampling and analysis 1 LS $ 6,124 $ 6,124 [See Table A-7.
Add backfill soil amendment 724 SF $ 278 $ 2,013 [Add amendment to enhance in situ bioremediation. Based on
similar project experience.
Subtotal $ 833,648
Site Restoration
Restore underground utilities 1 LS $ 7121 $ 7,121 |RACER 2013.
Repave excavated areas 1 LS $ 15975 $ 15,975 [RACER 2013.
Replace monitoring wells 1 LS $ 9,074 $ 9,074 (2 wells, 20-ft depth, 10-ft screen. RACER 2013.
Install compliance monitoring wells 1 LS $ 10,378 $ 10,378 |2 wells, 30-ft depth, 10-ft screen. RACER 2013.
Subtotal $ 42,548
Contingency 30% - - $ 281,286 |Scope and bid contingency. Percentage of capital costs.
Professional/Technical Services
Project Management 9% - - $ 109,702 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Remedial Design 12% - - $ 146,269 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Construction Management 10% - - $ 121,891 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Subtotal $ 377,861
Institutional Controls
Institutional controls plan 1 LS $ 4,788 $ 4,788 |See Table A-7.
Restrictive covenant 1 LS $ 6,716 $ 6,716 [RACER 2013.
Subtotal $ 11,504
TOTAL CAPITAL COST $ 1,608,272
ANNUAL O&M COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Monitoring
Compliance monitoring 1 YR $ 1,923 $ 1,923 [See Table A-7.
Laboratory analysis 1 YR $ 2,130 $ 2,130 [See Table A-7.
Subtotal $ 4,053
Contingency 15% - - $ 608 |Scope and bid contingency. Percentage of annual costs.
Professional/Technical Services
Project management 15% - - $ 699 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Technical support 20% - - $ 932 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Reporting 1 EA $ 5,148 $ 5,148 |Compliance and MNA performance monitoring. See Table A-7.
Subtotal $ 6,779
Institutional Controls
Site database maintenance 1 YR $ 3732 $ 3,732 [See Table A-7.
Subtotal $ 3,732
TOTAL ANNUAL O&M COST $ 15,172
PERIODIC COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Professional/Technical Services
5-year reviews & reporting 1 EA $ 5,000 $ 5,000 [Years 5, 10, 15, 20. Engineer's estimate.
Subtotal $ 5,000
Institutional Controls
Restrictive covenant update 1 EA $ 4,922 $ 4,922 |Years 5, 10, 15, 20. See Table A-7.
Subtotal $ 4,922

Hart Crowser
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Table D-3 — Remediation Alternative 2 Estimated Costs Sheet 2 of 2

Location: Jacobson Terminals Description: Alternative 2 includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.
Seattle, WA
Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016
PRESENT VALUE ANALYSIS
Discount rate 1.2%
Total years 20
TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE NOTES

Capital 0 $ 1,608,272 $ 1,608,272 1.000 $ 1,608,272
Annual O&M 1-20 $ 303,430 $ 15,172 17.687 $ 268,343
Periodic 5 $ 9,922 $ 9,922 0942 $ 9,348
Periodic 10 $ 9,922 $ 9,922 0.888 $ 8,807
Periodic 15 $ 9,922 $ 9,922 0.836 $ 8,297
Periodic 20 $ 9,922 $ 9,922 0.788 $ 7,816

$ 1,951,391 $ 1,910,882
TOTAL NET PRESENT VALUE OF ALTERNATIVE 2 $ 1,910,000
Notes:

Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).

Hart Crowser
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Table D-4 — Remediation Alternative 3 Estimated Costs Sheet 1 of 2

Location: Jacobson Terminals Description: Alternative 3 includes in situ groundwater treatment using a permeable reactive/sorptive barrier, institutional controls, and
Seattle, WA compliance monitoring for 20 years. The barrier would contain zero-valent iron (ZVI) to break down dissolved contaminant mass and
Phase: Feasibility Study (-35% to +50%) granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.
Base Year: 2014
Date: February 2016
CAPITAL COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Site Preparation
Submittals/implementation plans 1 LS $ 25,000 $ 25,000 |Pre- and post-construction contractor submittals, work plan, HASP,
etc. Based on similar project experience.
Mobilization/demobilization 1 LS $ 10,156 $ 10,156 [RACER 2013.
Remove pavement 1 LS $ 2,248 $ 2,248 |RACER 2013.
TESC measures 1 LS $ 10,000 $ 10,000 [Engineer's estimate.
Subtotal $ 47,404
Permeable Reactive Barrier Installation
Barrier earthwork 1 LS $ 410,288 $ 410,288 |RACER 2013.
Loading, transportation, disposal 1,047 TON $ 200 $ 209,440 |Disposal at Subtitle C landfill. Waste Management 2/21/2014 quote.
See Table A-7.
Construction water treatment, discharge 1 LS $ 104,573 $ 104,573 |RACER 2013 and King Co. 2014 discharge rates.
Barrier material import, placement 1 LS $ 1,058,925 $ 1,058,925 [ZVI, GAC, sand, fill. RACER 2013.
Subtotal $ 1,783,225
Site Restoration
Repave excavated area 1 LS $ 7970 $ 7,970 |RACER 2013.
Install compliance monitoring wells 1 LS $ 15,965 $ 15,965 (4 wells, 30-ft depth, 10-ft screen. RACER 2013.
Subtotal $ 23,935
Contingency 30% - - $ 556,369 |Scope and bid contingency. Percentage of capital costs.
Professional/Technical Services
Project management 10% - - $ 241,093 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Remedial design 9% - - $ 216,984 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Construction management 10% - - $ 241,093 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Subtotal $ 699,171
Institutional Controls
Institutional controls plan 1 LS $ 4,788 $ 4,788 |See Table A-7.
Restrictive covenant 1 LS $ 6,716 $ 6,716 [RACER 2013.
Subtotal $ 11,504
TOTAL CAPITAL COST $ 3,121,609
ANNUAL O&M COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Monitoring
Performance monitoring 1 YR $ 2,425 $ 2,425 [See Table A-7.
Compliance monitoring 1 YR $ 1,693 $ 1,693 [See Table A-7.
Laboratory analysis 1 YR $ 4,970 $ 4,970 |See Table A-7.
Subtotal $ 9,088
Contingency 15% - - $ 1,363 [Scope and bid contingency. Percentage of annual costs.
Professional/Technical Services
Project management 15% - - $ 1,568 [Percentage of O&M costs + contingency. EPA 540-R-00-002.
Technical support 20% - - $ 2,090 [Percentage of O&M costs + contingency. EPA 540-R-00-002.
Reporting 1 EA $ 5,148 $ 5,148 |Compliance and MNA performance monitoring. See Table A-7.
Subtotal $ 8,806
Institutional Controls
Site database maintenance 1 YR $ 3,732 $ 3,732 [See Table A-7.
Subtotal $ 3,732
TOTAL ANNUAL O&M COST $ 22,988
PERIODIC COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Permeable Reactive Barrier Maintenance
Replace treatment media 1 EA $ 1,838,599 $ 1,838,599 |Year 20. Derived from capital costs above.
Contingency 20% - - $ 367,720
Project management 4% - - $ 88,253
Design 2% - - $ 44,126
Construction management 5% - - $ 110,316
Subtotal $ 2,449,014
Professional/Technical Services
5-year reviews & reporting 1 EA $ 5,000 $ 5,000 [Years 5, 10, 15, 20. Engineer's estimate.
Subtotal $ 5,000
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Table D-4 — Remediation Alternative 3 Estimated Costs

Sheet 2 of 2

Location: Jacobson Terminals Description: Alternative 3 includes in situ groundwater treatment using a permeable reactive/sorptive barrier, institutional controls, and
Seattle, WA compliance monitoring for 20 years. The barrier would contain zero-valent iron (ZVI) to break down dissolved contaminant mass and

Phase: Feasibility Study (-35% to +50%) granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.

Base Year: 2014

Date: February 2016

Institutional Controls

Restrictive covenant update 1 EA $ 4,922 $ 4,922 |Years 5, 10, 15, 20. See Table A-7.
Subtotal $ 4,922
PRESENT VALUE ANALYSIS
Discount rate 1.2%

Total years 20
TOTAL NET

COST TOTAL ANNUAL DISCOUNT PRESENT

TYPE YEAR COST COST FACTOR VALUE
Capital 0 $ 3,121,609 $ 3,121,609 1.000 $ 3,121,609
Annual O&M 1-20 $ 459,767 $ 22,988 17.687 $ 406,602
Periodic 5 $ 9,922 $ 9,922 0942 $ 9,348
Periodic 10 $ 9,922 $ 9,922 0.888 $ 8,807
Periodic 15 $ 9,922 $ 9,922 0.836 $ 8,297
Periodic 20 $ 2,458,936 $ 2,458,936 0.788 $ 1,937,033

$ 6,070,079 $ 5,491,694

TOTAL NET PRESENT VALUE OF ALTERNATIVE 3 $ 5,490,000

Notes:

Cost estimate does not include sales tax.

Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Table D-5 — Remediation Alternative 4 Estimated Costs

Sheet 1 of 2

Location: Jacobson Terminals Description: Alternative 4 consists of full-site excavation, institutional controls, and compliance monitoring for 5 years. Under this
Seattle, WA alternative, the entire site would be excavated except for soil under buildings. Shoring would be used along the buildings and shoreline to

Phase: Feasibility Study (-35% to +50%) maintain stability of the excavation walls during construction.

Base Year: 2014

Date: February 2016

CAPITAL COSTS

DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Site Preparation
Submittals/implementation plans 1 LS $ 50,000 $ 50,000 |Pre- and post-construction contractor submittals, work plan, HASP,
etc. Based on similar project experience.
Mobilization/demobilization 1 LS $ 20,313 $ 20,313 |[RACER 2013.
Remove pavement 1 LS $ 92,163 $ 92,163 |RACER 2013.
Remove underground utilities 1 LS $ 38,088 $ 38,088 [RACER 2013.
Well abandonment 23 EA $ 720 $ 16,558 |[RACER 2013.
TESC measures 1 LS $ 20,000 $ 20,000 |Engineer's estimate.
Subtotal $ 237,122
Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS $ 158,778 $ 158,778 |RACER 2013 and King Co. 2014 discharge rates.
Excavation, loading, backfilling 1 LS $ 1,821,570 $ 1,821,570 [RACER 2013.
Transportation, disposal 38,258 TON $ 200 $ 7,651,600 |Disposal at Subtitle C landfill. Waste Management 2/21/2014 quote.
See Table A-7.
Performance sampling and analysis 1 LS $ 32,155 $ 32,155 [See Table A-7.
Add backfill soil amendment 3,000 SF $ 278 $ 8,340 |Add amendment to enhance in situ bioremediation. Based on
similar project experience.
Subtotal $ 9,672,443
Site Restoration
Restore underground utilities 1 LS $ 99,645 $ 99,645 [RACER 2013.
Repave excavated areas 1 LS $ 173,320 $ 173,320 [RACER 2013.
Install compliance monitoring wells 1 LS $ 21,279 $ 21,279 |5 wells, 30-ft depth, 10-ft screen. RACER 2013.
Subtotal $ 294,244
Contingency 30% -- - $ 3,061,143 |Scope and bid contingency. Percentage of capital costs.
Professional/Technical Services
Project management 4% -- -- $ 530,598 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Remedial design 2% -- -- $ 265,299 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Construction management 5% -- -- $ 663,248 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Subtotal $ 1,459,145
Institutional Controls
Institutional controls plan 1 LS $ 4,788 $ 4,788 |See Table A-7.
Restrictive covenant 1 LS $ 6,716 $ 6,716 |RACER 2013.
Subtotal $ 11,504
TOTAL CAPITAL COST $ 14,735,601
ANNUAL O&M COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Monitoring
Compliance monitoring 1 YR $ 1,808 $ 1,808 [See Table A-7.
Laboratory analysis 1 YR $ 1,775 $ 1,775 |See Table A-7.
Subtotal $ 3,583
Contingency 15% -- - $ 537 |Scope and bid contingency. Percentage of annual costs.
Professional/Technical Services
Project management 15% - -- $ 618 [Percentage of O&M costs + contingency. EPA 540-R-00-002.
Technical support 20% -- -- $ 824 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Reporting 1 EA $ 5148 $ 5,148 |Compliance and MNA performance monitoring. See Table A-7.
Subtotal $ 6,590
Institutional Controls
Site database maintenance 1 YR $ 3732 % 3,732 |See Table A-7.
Subtotal $ 3,732
TOTAL ANNUAL O&M COST $ 14,442
PERIODIC COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Professional/Technical Services
5-year review & reporting 1 EA $ 5,000 $ 5,000 |Year 5. Engineer's estimate.
Subtotal $ 5,000
Institutional Controls
Restrictive covenant update 1 EA $ 4,922 $ 4,922 |Year 5. See Table A-7.
Subtotal $ 4,922
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Table D-5 — Remediation Alternative 4 Estimated Costs Sheet 2 of 2

Location: Jacobson Terminals Description: Alternative 4 consists of full-site excavation, institutional controls, and compliance monitoring for 5 years. Under this
Seattle, WA alternative, the entire site would be excavated except for soil under buildings. Shoring would be used along the buildings and shoreline to
Phase: Feasibility Study (-35% to +50%) maintain stability of the excavation walls during construction.
Base Year: 2014
Date: February 2016
PRESENT VALUE ANALYSIS
Discount rate 1.2%
Total years 5
TOTAL NET

COST TOTAL ANNUAL DISCOUNT PRESENT

TYPE YEAR COST COST FACTOR VALUE NOTES
Capital 0 $ 14,735,601 $ 14,735,601 1.000 $ 14,735,601
Annual O&M 1-5 $ 72,209 $ 14,442 4825 $ 69,681
Periodic 5 $ 9,922 $ 9,922 0.942 $ 9,348

$ 14,817,732 $ 14,814,629

TOTAL NET PRESENT VALUE OF ALTERNATIVE 4 $ 14,800,000
Notes:

Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Table D-6a — Remediation Alternative 5 Estimated Costs (w/o Treatment Wall) Sheet 1 of 2

Location: Jacobson Terminals Description: Cost estimate for variant of Alternative 5 that excludes installation of a treatment wall. This variant of Alternative 5
Seattle, WA includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.
Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016
CAPITAL COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Site Preparation
Submittals/implementation plans 1 LS $ 25,000 $ 25,000 |Pre- and post-construction contractor submittals, work plan, HASP,
etc. Based on similar project experience.
Mobilization/demobilization 1 LS $ 10,156 $ 10,156 [RACER 2013.
Remove pavement 1 LS $ 9332 $ 9,332 |RACER 2013.
Remove underground utilities 1 LS $ 1392 $ 1,392 |RACER 2013.
Well abandonment 1 LS $ 5544 $ 5,544 (2 wells. RACER 2013.
TESC measures 1 LS $ 10,000 $ 10,000 [Engineer's estimate.
Subtotal $ 61,424
Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS $ 73,372 $ 73,372 |RACER 2013 and King Co. 2014 discharge rates.
Excavation, loading, backfilling 1 LS $ 158,450 $ 158,450 [RACER 2013.
Transportation, disposal 2,968 TON $ 200 $ 593,689 |Disposal at Subtitle C landfill. Waste Management 2/21/2014
quote. See Table A-7 in RIFS.
Performance sampling and analysis 1 LS $ 6,124 $ 6,124 See Table A-7 in RIFS.
Add backfill soil amendment 724 SF $ 278 $ 2,013 [Add amendment to enhance in situ bioremediation. Based on
similar project experience.
Subtotal $ 833,648
Site Restoration
Restore underground utilities 1 LS $ 7121 $ 7,121 |RACER 2013.
Repave excavated areas 1 LS $ 15975 $ 15,975 [RACER 2013.
Replace monitoring wells 1 LS $ 9,074 $ 9,074 (2 wells, 20-ft depth, 10-ft screen. RACER 2013.
Install compliance monitoring wells 1 LS $ 10,378 $ 10,378 |2 wells, 30-ft depth, 10-ft screen. RACER 2013.
Subtotal $ 42,548
Contingency 30% - - $ 281,286 |Scope and bid contingency. Percentage of capital costs.
Professional/Technical Services
Project management 9% - - $ 109,702 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Remedial design 12% - - $ 146,269 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Construction management 10% - - $ 121,891 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Subtotal $ 377,861
Institutional Controls
Institutional controls plan 1 LS $ 4,788 $ 4,788 |See Table A-7 in RIFS.
Restrictive covenant 1 LS $ 6,716 $ 6,716 [RACER 2013.
Subtotal $ 11,504
TOTAL CAPITAL COST $ 1,608,272
ANNUAL O&M COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Monitoring
Compliance monitoring 1 YR $ 1,923 $ 1,923 [See Table A-7 in RIFS.
Laboratory analysis 1 YR $ 2,130 $ 2,130 [See Table A-7 in RIFS.
Subtotal $ 4,053
Contingency 15% - - $ 608 |Scope and bid contingency. Percentage of annual costs.
Professional/Technical Services
Project management 15% - - $ 699 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Technical support 20% - - $ 932 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Reporting 1 EA $ 5148 $ 5,148 |Compliance and MNA performance monitoring. See Table A-7 in
RIFS.
Subtotal $ 6,779
Institutional Controls
Site database maintenance 1 YR $ 3732 $ 3,732 [See Table A-7 in RIFS.
Subtotal $ 3,732
TOTAL ANNUAL O&M COST $ 15,172
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Table D-6a — Remediation Alternative 5 Estimated Costs (w/o Treatment Wall) Sheet 2 of 2

Location: Jacobson Terminals Description: Cost estimate for variant of Alternative 5 that excludes installation of a treatment wall. This variant of Alternative 5
Seattle, WA includes soil hot spot excavation, institutional controls, and compliance monitoring for 20 years.
Phase: Feasibility Study (-35% to +50%)
Base Year: 2014
Date: February 2016
PERIODIC COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Professional/Technical Services
5-year reviews & reporting 1 EA $ 5,000 $ 5,000 [Years 5, 10, 15, 20. Engineer's estimate.
Subtotal $ 5,000
Institutional Controls
Restrictive covenant update 1 EA $ 4,922 $ 4,922 |Years 5, 10, 15, 20. See Table A-7 in RIFS.
Subtotal $ 4,922
PRESENT VALUE ANALYSIS
Discount rate 1.2%
Total years 20
TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE

Capital 0 $ 1,608,272 $ 1,608,272 1.000 $ 1,608,272
Annual O&M 1-20 $ 303,430 $ 15,172 17.687 $ 268,343
Periodic 5 $ 9,922 $ 9,922 0942 $ 9,348
Periodic 10 $ 9,922 $ 9,922 0.888 $ 8,807
Periodic 15 $ 9,922 $ 9,922 0.836 $ 8,297
Periodic 20 $ 9,922 $ 9,922 0.788 $ 7,816

$ 1,951,391 $ 1,910,882
TOTAL NET PRESENT VALUE OF ALTERNATIVE 5 w/o PRB $ 1,910,000
Notes:

Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Table D-6b — Remediation Alternative 5 Estimated Costs (w/ Treatment Wall) Sheet 1 of 2

Location: Jacobson Terminals Description: Alternative 5 includes soil hot spot excavation and in situ groundwater treatment using a permeable reactive/sorptive
Seattle, WA barrier, institutional controls, and compliance monitoring for 20 years. The barrier would contain zero-valent iron (ZVI) to break down
Phase: Feasibility Study (-35% to +50%) dissolved contaminant mass and granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.
Base Year: 2014
Date: February 2016
CAPITAL COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Site Preparation
Submittals/implementation plans 1 LS $ 30,000 $ 30,000 |Pre- and post-construction contractor submittals, work plan, HASP,
etc. Based on similar project experience.
Mobilization/demobilization 1 LS $ 20,313 $ 20,313 |RACER 2013. For two separate events.
Remove pavement 1 LS $ 11,579 $ 11,579 [RACER 2013.
Remove underground utilities 1 LS $ 1392 $ 1,392 |RACER 2013.
Well abandonment 1 LS $ 5544 $ 5,544 (2 wells. RACER 2013.
TESC measures 1 LS $ 10,000 $ 10,000 [Engineer's estimate.
Subtotal $ 78,828
Excavation and Disposal
Dewatering, treatment, sewer discharge 1 LS $ 127,806 $ 127,806 |RACER 2013 and King Co. 2014 discharge rates. Includes
management of water from PRB installation.
Excavation, loading, backfilling 1 LS $ 158,450 $ 158,450 [RACER 2013.
Transportation, disposal 2,968 TON $ 200 $ 593,689 |Disposal at Subtitle C landfill. Waste Management 2/21/2014 quote.
See Table A-7 in RIFS.
Performance sampling and analysis 1 LS $ 6,124 $ 6,124 See Table A-7 in RIFS.
Add backfill soil amendment 724 SF $ 278 $ 2,013 [Add amendment to enhance in situ bioremediation. Based on
similar project experience.
Subtotal $ 888,082
Permeable Reactive Barrier Installation
Barrier earthwork 1 LS $ 410,288 $ 410,288 |RACER 2013.
Loading, transportation, disposal 1,047 TON $ 200 $ 209,440 |Disposal at Subtitle C landfill. Waste Management 2/21/2014 quote.
See Table A-7 in RIFS.
Barrier material import, placement 1 LS $ 1,058,925 $ 1,058,925 |ZVI, GAC, sand, fil. RACER 2013.
Subtotal $ 1,678,652
Site Restoration
Restore underground utilities 1 LS $ 7,121 $ 7,121 [RACER 2013.
Repave excavated areas 1 LS $ 23,945 $ 23,945 |RACER 2013.
Replace monitoring wells 1 LS $ 9,074 $ 9,074 (2 wells, 20-ft depth, 10-ft screen. RACER 2013.
Install compliance monitoring wells 1 LS $ 15,965 $ 15,965 |4 wells, 30-ft depth, 10-ft screen. RACER 2013.
Subtotal $ 56,105
Contingency 30% - - $ 810,500 |Scope and bid contingency. Percentage of capital costs.
Professional/Technical Services
Project management 5% - - $ 175,608 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Remedial design 8% - - $ 280,973 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Construction management 6% - - $ 210,730 |Percentage of capital cost + contingency. EPA 540-R-00-002.
Subtotal $ 667,312
Institutional Controls
Institutional controls plan 1 LS $ 4,788 $ 4,788 |See Table A-7 in RIFS.
Restrictive covenant 1 LS $ 6,716 $ 6,716 |RACER 2013.
Subtotal $ 11,504
TOTAL CAPITAL COST $ 4,190,984
ANNUAL O&M COSTS
DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES
Monitoring
Performance monitoring 1 YR $ 2,425 $ 2,425 [(See Table A-7 in RIFS.
Compliance monitoring 1 YR $ 3,615 $ 3,615 [See Table A-7 in RIFS.
Laboratory analysis 1 YR $ 7,100 $ 7,100 [See Table A-7 in RIFS.
Subtotal $ 13,140
Contingency 15% - - $ 1,971 [Scope and bid contingency. Percentage of annual costs.
Professional/Technical Services
Project management 15% - - $ 2,267 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Technical support 20% - - $ 3,022 |Percentage of O&M costs + contingency. EPA 540-R-00-002.
Reporting 1 EA $ 5148 $ 5,148 |Compliance and MNA performance monitoring. See Table A-7 in
RIFS.
Subtotal $ 10,437
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Table D-6b — Remediation Alternative 5 Estimated Costs (w/ Treatment Wall)

Sheet 2 of 2

Location: Jacobson Terminals Description: Alternative 5 includes soil hot spot excavation and in situ groundwater treatment using a permeable reactive/sorptive
Seattle, WA barrier, institutional controls, and compliance monitoring for 20 years. The barrier would contain zero-valent iron (ZVI) to break down

Phase: Feasibility Study (-35% to +50%) dissolved contaminant mass and granular activated carbon (GAC) to adsorb contaminants that are not amenable to treatment with ZVI.

Base Year: 2014

Date: February 2016

Institutional Controls

Site database maintenance 1 YR $ 3,732 $ 3,732 [See Table A-7 in RIFS.
Subtotal $ 3,732
TOTAL ANNUAL O&M COST $ 29,280
PERIODIC COSTS

DESCRIPTION QUANTITY UNIT UNIT COST TOTAL NOTES

Permeable Reactive Barrier Maintenance

Replace treatment media 1 EA $ 1,892,408 $ 1,892,408 |Year 20. Derived from capital costs above.

Contingency 20% - - $ 378,482

Project management 4% - - $ 90,836

Design 2% - - $ 45,418

Construction management 5% - - $ 113,544
Subtotal $ 2,520,687
Professional/Technical Services

5-year reviews & reporting 1 EA $ 5,000 $ 5,000 [Years 5, 10, 15, 20. Engineer's estimate.
Subtotal $ 5,000
Institutional Controls

Restrictive covenant update 1 EA $ 4,922 $ 4,922 |Years 5, 10, 15, 20. See Table A-7 in RIFS.
Subtotal $ 4,922
PRESENT VALUE ANALYSIS
Discount rate 1.2%
Total years 20

TOTAL NET
COST TOTAL ANNUAL DISCOUNT PRESENT
TYPE YEAR COST COST FACTOR VALUE NOTES
Capital 0 $ 4,190,984 $ 4,190,984 1.000 $ 4,190,984
Annual O&M 1-20 $ 585,597 $ 29,280 17.687 $ 517,881
Periodic 5 $ 9,922 $ 9,922 0942 $ 9,348
Periodic 10 $ 9,922 $ 9,922 0.888 $ 8,807
Periodic 15 $ 9,922 $ 9,922 0.836 $ 8,297
Periodic 20 $ 2,530,609 $ 2,530,609 0.788 $ 1,993,493
$ 7,336,956 $ 6,728,809

TOTAL NET PRESENT VALUE OF ALTERNATIVE 5 $ 6,730,000

Notes:

Cost estimate does not include sales tax.
Present value analysis uses a 20-year discount rate of 1.2 percent (www.whitehouse.gov/omb/circulars_a094/a94_appx-c).
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Table D-7 — Cost Estimate Backup Calculations

Sheet 1 of 6

Description Qty. Unit Unit Cost Total Cost Notes and Assumptions
RS Means Adjustment Factors
Historical cost index 2014 204.9 - = s
Historical cost index 2013 201.2 = - =
Cost conversion factor, 2013 to 2014 doliars 1.018 - - - Adjustment for RACER cost data. Assume 2014 dollars for cost basis.
Additional Site Characterization — Soil Monitoring — Alternative § Delineate limits of hot spot excavation areas.
Hot spot areas total quantity 4 ea - - :
Soil boring quantity per hot spot area 8 ealarea - - & to 10 borings per area (8 average).
Total soil borings 32 ea - -
Well installation borings 3 ea - - See below.
Total borings 35 ea - -
Samples per boring 5 ea - -
PCB hot spot areas 4 ea & e
TPH-D hot spot areas 1 ea - -
Metals hot spot areas 1 ea - -
PCB soil samples 175 ea - -
TPH-D soil samples 55 ea -- -
Metals soil samples 55 ea - -
Labor
Sr. project 8 hr $ 150 $ 1,200
Sr. staff 74 hr $ 115 % 8510
Staff 2 hr $ 95 § 190
Subtotal $ 9,900
Soil borings (excluding new wells) Explorations to 20 ft bgs. Well installation borings costed separately.
Mob/demob crew and rig 1 LS $ 3320 $ 3,320 RACER 2013.
Direct-push rig 8 day $ 1660 §$ 13,281 RACER 2013.
Subtotal $ 16602
Equipment/supplies 1 LS $ 250 § 250
Travel 7.5 day $ 85 § 638 Truck rental.
Sample shipping 1 LS $ 300 § 300 '
Subtotal $ 1,188
Laboratory analysis (soil) Assume standard turnaround time.
PCBs 175 ea $ 90 § 15,750 EPA 8082A.
TPH-D 55 ea $ 75 $ 4,125 NWTPH-Dx.
Metals (As, Cd, Hg, Pb) 55 ea $ 80 $ 4,400 EPA 6020A/200.8.
Subtotal $ 24275
Total $51,964
Additional Site Characterization — Groundwater Monitoring — Alternative 5§
Well quantity
Existing 2 ea s 5
New 3 ea EE =5
Total 5 ea - -
Labor — groundwater sampling
Sr. project 2 hr $ 150 $ 300
Sr. staff 8.5 hr $ 115 § 978
Staff 1 hr $ 95 § 95
Subtotal 5 1,373
Labor — slug testing
Sr. project 2 hr $ 150 § 300
Sr. staff 9.5 hr $ 115 § 1,093
Subtotal $ 13983
Equipment/supplies 1 LS $ 250 § 250
Travel 1 day 5 85 § 85 Truck rental.
Sample shipping 1 LS $ 100 $ 100
Subtotal $ 435
Laboratory analysis (groundwater) Assume standard tumaround time.
Sample preparation 5 ea $ 50 § 250 Remove suspended solids/colloids. Lab quote 9/21/15.
PCBs - EPA 1668 5 ea $ 800 $ 4,000 PCB congener analysis. Lab quote 9/21/15.
PCBs - EPA 8082 5 ea 5 180 $ 900
Lab reporting fee 5 ea $ 50 § 250 Data package & EIM EDD. Lab quote 9/21/15.
Subtotal $ 5400
Total $8,600
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Table D-7 — Cost Estimate Backup Calculations Sheet 2 of 6

Description Qty. Unit Unit Cost Total Cost Notes and Assumptions

Additional Site Characterization - Sediment, Pore Water, and Surface Water Monitoring ~ Alternative 5

Sediment core locations 1 ea - -
Sediment sampling locations 8 ea - -
Pore water sampling locations 8 ea - - Assume pore water sample collected from sediment sample location.
Surface water sampling locations 0 ea - - Background/reference locations.
Total samples 16 ea - -
Labor — determine pore water sampling locations
Sr. project 2 hr $ 150 § 300
Sr. staff 10.5 hr $ 115 § 1,208
Subtotal $ 1,508
Labor — sediment, pore water, surface water sampling Includes sediment core collection.
Sr. project 2 hr $ 150 §$ 300
Sr. staff 1.5 hr $ 115 § 1,323
Staff 1 hr $ 95 § 95
Subtotal $ 1,718
Labor — sediment trap processing Assume trap deployment/collection included in labor hours above.
Sr. project 1 hr $ 150 $ 150
Sr. staff 6 hr $ 115 § 690
Subtotal $ 840
Sediment sampling contractor 2 day $ 2000 $ 4,000 Watercraft with crew for in-water sampling work
Equipment/supplies 2 ea $ 250 § 500
Travel 2 day $ 85 § 170 Truck rental.
Sample shipping 1 LS $ 500 $ 500
Subtotal $ 5170
Laboratory analysis (sediment, pore water, surface water) Assume standard turnaround time.
Sample preparation (water) 8 ea $ 50 $ 400 Remove suspended solids/colloids. Lab quote 9/21/15.
PCBs - EPA 1668 (water) 8 ea $ 800 $ 6,400 PCB congener analysis. Lab quote 9/21/15.
PCBs - EPA 8082 (water) 10 ea $ 120 $§ 1,200
PCBs - EPA 1668 (sediment) 8 ea $ 825 § 6,600 PCB congeneranalysis. Lab quote $/21/15.
PCBs - EPA 8082 (sediment) 8 ea $ 120 § 960
Sediment TOC 8 ea 5 55 § 440 EPA 9060A.
Sediment black carbon (soot) 8 ea $ 150 $ 1,200 Lab estimate 9/21/15.
Sediment core radiochemical dating 1 ea $ 2500 % 2,500
Lab reporting fee 16 ea $ 50 § 800 Data package & EIM EDD. Lab quote 9/21/15.
Subtotal $ 20,500
Total $29.,735

Additional Site Characterization — Interpretation and Reporting - Alternative §

Labor
Principal 6 hr $ 220 % 1320
Sr. associate 8 hr $ 192 § 1536
Sr. project 32 hr $ 150 $ 4,800
Sr. staff 32 hr $ 15 $ 3,680
Staff 12 hr $ 95 § 1,140
Drafter 8 hr $ 98 § 784
Project assistant 8 hr $ 8§ 624

Total $ 13,884

Institutional Controls — Capital Costs

Prepare institutional control plan Assume HC rates.
Principal 2 hr $ 220 § 440
Sr. project 8 hr $ 150 § 1,200
Sr. staff 16 hr $ 115 § 1,840
Staff 8 hr $ 95 § 760
Drafter 4 hr $ 98 § 392
Project assistant 2 hr $ 78 § 156

Total $ 4,788

Institutional Controls — Annual Costs

Site information database - annual update and maintenance Assume HC rates.
Principal 1 hr $ 220 § 220
Sr. project 4 hr $ 150 § 600
Sr, staff 16 hr $ 115 § 1,840
Staff 8 hr $ 95 § 760

" Project assistant 4 hr 5 78§ 312
Total $ 3732

Institutional Controls — Periodic Costs
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Table D-7 — Cost Estimate Backup Calculations

Sheet 3 of 6

Description Qty. Unit Unit Cost _Total Cost Notes and Assumptions
Restrictive covenant periodic update and maintenance Assume HC rates. Includes attorney fees.
Attorney fees 8 hr $ 309 $ 2472 RACER2013.
Paralegal fees 4 hr $ 63 § 254 RACER 2013.
Principal 2 hr $ 220 § 440
Sr. project 2 hr $ 150 $ 300
Sr. staff 8 hr 5 115 § 920
Staff 4 hr $ 95 § 380
Project assistant 2 hr $ 78 8 156
Total $ 4,922
Compliance Monitoring ~ Groundwater Sampling and Analysis - Alternative 1
Well quantity
Existing 5 ea - -
New 5 ea - -
Total 10 ea - -
Labor per monitoring event
Sr. project 2 hr $ 150 § 300
Sr. staff 13.5 hr $ 115 § 1,553
Staff 1 hr $ 95 § 95
Subtotal 3 1,948
Equipment/supplies 1 LS $ 250 % 250 Based on similar project experience.
Travel 1.5 day $ 85 § 128 Truck rental.
Sample shipping 1 LS $ 100 § 100 Courier samples to lab.
Subtotal $ 478
Total $ 2425
Laboratory analysis (groundwater) Assume standard tumaround time.
PCBs 10 ea $ 80 § 900 EPA 8082A.
TPH-D 10 ea 3 7% 0§ 750 NWTPH-Dx.
Metals (As) 10 ea 3 20 § 200 EPA 6020A/200.8.
VOCs 10 ea $ 170 § 1,700 EPA 8260C.
Total $ 3,550
Compliance Monitoring — Groundwater Sampling and Analysis - Alternative 2
Well quantity
Existing 4 €ea - -
New 2 ea - -
Total 6 ea - -
Labor per monitoring event
Sr. project 2 hr $ 150 $ 300
Sr. staff 9.5 hr $ 115 $ 1,003
Staff 1 hr $ 95 § 95
Subtotal $ 1,488
Equipment/supplies 1 LS $ 250 § 250 Based on similar project experience.
Travel 1 day $ 85 § 85 Truck rental.
Sample shipping 1 LS $ 100 $ 100 Courier samples to lab.
Subtotal ] 435
Total 3 1,923
Laboratory analysis (groundwater) Assume standard turnaround time.
PCBs 6 ea $ 20 § 540 EPA 8082A.
TPH-D 6 ea $ 7% % 450 NWTPH-Dx.
Metals (As) 6 ea $ 20 § 120 EPA 6020A/200.8.
VQOCs 6 ea $ 170 $ 1,020 EPA 8260C.
Total $ 2130
Compliance Monitoring — Groundwater Sampling and Analysis — Alternative 3
Well quantity
Existing 0 ea - -
New 4 ea - -
Total 4 ea - -
Labor per monitoring event
Sr. project 2 hr $ 150 § 300
Sr. staff 7.5 hr $ 115 § 863
Staff 1 hr $ 95 § 95
Subtotal $ 1,258

Hart Crowser

L:\Notebooks\1780056_Jacobson Terminal Property RI-FS\Deliverables\Reporis\Final RI FS\Appendices\Appendix D\FS Cost estimate xlsx



Table D-7 - Cost Estimate Backup Calculations

Sheet 4 of 6

Description Qty. Unit Unit Cost Total Cost Notes and Assumptions
Equipment/supplies 1 LS $ 250 § 250 Based on similar project experience.
Travel 1 day 3 85 $ 85 Truck rental.
Sample shipping 1 LS $ 100 $ 100 Courier samples to lab.
Subtotal $ 435
Total $ 1,693
Laboratory analysis (groundwater) Assume standard turnaround time.
PCBs 4 ea $ 90 § 360 EPA 8082A.
TPH-D 4 ea $ 75§ 300 NWTPH-Dx.
Metals (As) 4 ea $ 2 § 80 EPA 6020A/200.8.
VQCs 4 ea $ 170 § 680 EPA 8260C.
Total $ 1,420
Compliance Monitoring — Groundwater Sampling and Analysis — Alternative 4
Well quantity
Existing 0 ea - -
New 5 ea = -
Total 5 ea - -
Labor per monitoring event
Sr. project 2 hr $ 150 $ 300
Sr. staff 85 hr $ 115 § 978
Staff 1 hr $ 95 § 95
Subtotal $ 1373
Equipment/supplies 1 LS $ 250 § 250 Based on similar project experience.
Travel 1 day 3 85 § 85 Truck rental.
Sample shipping 1 LS $ 100 $ 100 Courier samples to lab.
Subtotal $ 435
Total $ 1,808
Laboratory analysis (groundwater) Assume standard turnaround time.
PCBs 5 ea $ 90 § 450 EPA 8082A.
TPH-D 5 ea $ 75 8 375 NWTPH-Dx.
Metals (As) 5 ea $ 20 § 100 EPA 6020A/200.8.
VOCs 5 ea $ 170 § 850 EPA 8260C.
Total $ 1775
Compliance Monitoring — Reporting
Labor per monitoring event
Principal 4 hr $ 220 § 880
Sr. project 8 hr $ 150 $ 1,200
Sr. staff 12 hr $ 15 § 1,380
Staff 12 hr $ 95 $ 1,140
Drafter 4 hr $ 98 § 392
Project assistant 2 hr $ 78 $ 156
Total § 5148
Alternatives 2 and § — Hotspot Excavation Parameters
Area #1
Footprint area 1,894 SF - -
Depth 10 ft R =
Volume 701 cY - -
Perimeter 175 ft - -
Area #2
Footprint area 724 SF - -
Depth 8 ft - -
Volume 215 CY - -
Perimeter 112 ft - -
Area #3
Footprint area 1,150 SF - -
Depth 18 ft -- -
Volume 767 cY - -
Perimeter 136 ft -- =
Area #4
Footprint area 1,000 SF - -
Depth 8 ft - -
Volume 296 CcY - -
Perimeter 140 ft - -
Total volume 1,979 CcY - -
Bulk density 1.5 ton/CY - -
Total mass 2,968 ton - -
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Alternatives 2 and 5 — Excavation Performance Monitoring
Performance soil sample collection density
Wall samples 50 ft - - Collect sample per length of wall (minimum one sample per wall).
Floor samples 500 SF - - Collect sample per square footage of floor.
Sample quantity
Area #1
Wall samples. 4 ea - -
Floor samples 4 ea - e
Total 8 ea = s
Area #2
Wall samples 4 ea s -
Floor samples 2 ea - -
Total 6 ea - -
Area #3
Wall samples 4 ea - -
Floor samples 3 ea - -
Total 7 ea - -
Area #4
Wall samples 4 ea - -
Floor samples 2 ea == @
Total 6 ea = s
Labor per monitoring event
Sr. project 4 hr $ 150 $ 600
Sr. staff 11 hr $ 116 § 1,294
Staff 2 hr 3 95 § 190
Subtotal $ 2084
Equipment/supplies 1 LS $ 250 § 250 Based on similar project experience.
Travel 2 day $ 85 § 170 Truck rental.
Sample shipping 1 LS $ 100 $ 100 Courier samples to lab.
Subtotal $ 520
Laboratory analysis (soil) Assume standard turnaround time.
Area #1
PCBs 8 ea $ 90 $ 720 EPA 8082A.
Metals (As, Cd, Hg, Pb) 8 ea $ 80 $ 640 EPA 6020A/200.8.
Subtotal $ 1,360
Area #2
PCBs 6 ea $ 90 $ 540 EPA 8082A.
TPH-D 6 ea $ 75 8 450 NWTPH-Dx.
Subtotal $ 990
Area #3
PCBs 7 ea $ 90 § 630 EPA B082A.
Subtotal $ 630
Area #4
PCBs 6 ea $ 90 $ 540 EPA 8082A.
Subtotal $ 540
Total 5 6124
Alternatives 3 and 5 — Permeable Reactive Barrier
PRB dimensions PRB design parameters based on those of existing walls at site.
Lenth 476 ft - -
Minimum width 2 ft - -
Total depth 18 ft - -
Treatment depth 14 ft - -
PRB composition (treatment section)
Zero-valent iron (2Vi) 33% s o 2y
Granular activated carbon (GAC) 30% i s -
Sand 37% - - .
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Earthwork calculations
Trench width 22 ft - -
Trench depth 18 ft . g
Trench footprint area 1,047 SF = =
Trench volume 698 CcY - -
Bulk density 15 ton/CY - -
Total excavated mass 1,047 ton - &
Treatment volume 543 CcYy = -
Volume ZVI 179 cY - -
Volume GAC 209 cY = -
Volume sand 258 CY - -
Volume fill 51 CY - 25 Fill placed between treatment media and ground surface.

Alternatives 3 and 5 — Performance Monitoring — Groundwater Sampling and Analysis

Well quantity 10 ea - -
Labor per monitoring event
Sr. project 2 hr $ 150 % 300
Sr. staff 135 hr % 116 $ 1,653
Staff 1 hr $ 95 § 95
Subtotal $ 1,948
Equipment/supplies 1 LS $ 250 % 250 Based on similar project experience.
Travel 15 day $ 85 % 128 Truck rental.
Sample shipping 1 LS $ 100 $ 100 Courier samples to lab.
Subtotal $ 478
Total $ 2425
Laboratory analysis (groundwater) Assume standard turnaround time.
PCBs 10 ea 5 90 § 900 EPA 8082A.
TPH-D 10 ea $ 7% % 750 NWTPH-Dx.
Metals (As) 10 ea $ 20 8% 200 EPA 6020A/200.8.
VOCs 10 ea 3 170 $ 1,700 EPA 8260C.
Total $ 3,550
Alternative 4 — Excavation Parameters
Footprint area 57,387 SF - -
Average depth 12 ft - -
Total volume 25,505 cY - -
Bulk density 1.5 ton/CY - -
Total mass 38,258 ton - -
Total perimeter 2,376 ft - - For determining performance sample quantity.
Shored perimeter 1,662 ft - -
Alternative 4 - Excavation Performance Monitoring
Performance soil sample collection density
Wall samples 50 ft - - Collect sample per length of wall (minimum one sample per wall).
Floor samples 1,000 SF - - Collect sample per square footage of floor.
Sample quantity
Wall samples 48 ea - -
Floor samples 58 ea - -
Total 106 ea s i
Labor per monitoring event
Sr. project 8 hr $ 150 $ 1,200
Sr. staff 31 hr $ 115 § 3,665
Staff 4 hr 5 95 § 380
Subtotal $ 5145
Equipment/supplies 1 LS $ 500 $ 500 Based on similar project experience.
Travel 4 day $ 85 % 340 Truck rental.
Sample shipping 1 LS $ 200 % 200 Courier samples to lab.
Subtotal $ 1040
Laboratory analysis (soil) Assume standard tumaround time.
Area #1
PCBs 106 ea $ 90 $ 9,540 EPA8082A.
TPH-D 106 ea $ 75 $ 7,950 NWTPH-Dx.
Metals (As, Cd, Hg, Pb) 106 ea $ 80 § 8,480 EPA 6020A/200.8.
Subtotal $ 25970
Total $ 32,155
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