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Approximate Bedrock Elevation
Contour Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet
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Notes:
Plots present data for laser induced fluorescence (LIF) percent reference emitter (%RE) compared to sum of NWTPH-Dx results (e.g. Total TPH-Dx) 

for diesel- and oil-range organics (DRO and ORO), hits only.  
Minimum (MIN), maximum (MAX), and average (AVG) residual saturation concentration in milligrams per kilogram (mg/kg) from literature values listed

below for Middle Distillates (e.g. diesel) and Fuel Oils (e.g. Bunker C, oil).  
Screening values (SCRN) presented in Brost et al. (2000).

Middle Distillates % RE Fuel Oil % RE Source Soil Type
6,500 MIN 60.9 15,000 MIN 83.9 API 1628 Coarse sand

17,000 89.3 39,000 148.7 API 1628 Fine sand/silt
7,742 64.3 17,419 90.4 Brost and DeVaull, 2000 medium to coarse

13,333 79.4 30,000 124.4 Brost and DeVaull, 2000 Fine to medium sand
22,857 105.1 51,429 MAX 182.2 Brost and DeVaull, 2000 silt to fine sand
7,700 64.2 17,000 89.3 Brost and DeVaull, 2000 Fine to medium sand

34,000 MAX 135.2 50,000 178.4 Brost and DeVaull, 2000 Fine to medium sand
15,590 AVG 85.5 31,400 AVG 128.2
8,000 Screening 65.0 17,000 Screening 89.3 Brost and DeVaull, 2000

American Petroleum Institute. 1996. A Guide to the Assessment and Remediation of Underground Petroleum Releases. API Publication 1628, 
Third Edition, July 1996.

Brost, E.D. and G.E. DeVaull. 2000. Non-Aqueous Phase Liquid (NAPL) Mobility Limits in Soil. Soil & Groundwater Research Bulletin. No.9. June 2000.
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Uplands Remedial Investigation Report, BNSF Wishram Railroad
AppendixD1\TableD1-2_LIF ConcDataSum_CHARTS_0820.xlsx

BNSF Wishram Railyard
Wishram, Washington

LIF Response Data
Correlations

Figure 10
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Inferred Lateral Extent of Shallow
(at water table) Diesel-Like LNAPL Impacts
Approximate BNSF Property Line

BNSF Wishram Railyard
Wishram, Washington

Kennedy/Jenks Consultants
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Figure 6

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Inferred Shallow Diesel-Like LNAPL
Extent Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Notes:
1. Locations are approximate.
2. LNAPL = light non-aqueous phase liquid
3. Inferred lateral extent of potentially mobile Diesel-Like
 LNAPL based on interpretation of LIF waveforms
 (July 2013) and soil boring logs. Figure 18D 
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Inferred Lateral Extent of Submerged (below
water table) Diesel-Like LNAPL Impacts
Approximate BNSF Property Line
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Figure 6

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Inferred Submerged Diesel-Like
LNAPL Extent Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Notes:
1. Locations are approximate.
2. LNAPL = light non-aqueous phase liquid
3. Inferred lateral extent of potentially mobile Diesel-
 Like LNAPL based on  interpretation of LIF
 waveforms (July 2013) and soil boring logs. Figure 19
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Figure 20

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Inferred Shallow Oil-Like LNAPL
Extent Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Notes:
1. Locations are approximate.
2. LNAPL = light non-aqueous phase liquid
3. Inferred lateral extent of potentially mobile Oil-Like
 LNAPL based on interpretation of LIF waveforms
 (July 2013) and soil boring logs.
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Figure 21

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Inferred Submerged Oil-Like LNAPL
Extent Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Notes:
1. Locations are approximate.
2. LNAPL = light non-aqueous phase liquid
3. Inferred lateral extent of potentially mobile Oil-Like
 LNAPL based on interpretation of LIF waveforms
 (July 2013) and soil boring logs.
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LIF Response (Diesel, Oil and/or Mixed)
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! Residual LNAPL (20 to 60 % RE)
! No LNAPL or Residual LNAPL (< 20 %RE)
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water table) Diesel-Like LNAPL Impacts
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Figure 22

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Combined Inferred Shallow LNAPL
Extent Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Notes:
1. Locations are approximate.
2. LNAPL = light non-aqueous phase liquid
3. Inferred lateral extent of potentially mobile Diesel- or
 Oil-Like LNAPL based  on interpretation of LIF
 waveforms (July 2013) and soil boring logs.
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! Inferred Diesel/Oil-Like LNAPL (> 60 %RE)
! Residual LNAPL (20 to 60 % RE)
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Figure 23

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Combined Inferred Submerged
LNAPL Extent Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Notes:
1. Locations are approximate.
2. LNAPL = light non-aqueous phase liquid
3. Inferred lateral extent of potentially mobile Diesel- or Oil-
 Like LNAPL based on interpretation of LIF waveforms
 (July 2013) and soil boring logs.
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@A Abandoned Monitoring Well
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Soil Boring (2016-2018)
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! Residual TPH (20 to 60 % RE)
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Cross Section Line
Approximate BNSF Property Line

#*DART Location
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Shallow and Submerged LNAPL
Extents

Inferred Lateral Extent of Diesel
Impacts
Inferred Lateral Extent of Oil
Impacts

BNSF Wishram Railyard
Wishram, Washington

Kennedy/Jenks Consultants
Notes:
1. All locations are approximate and have been detemined using
past reports and historical maps and images.

2. Distribution of saturated zone NAPL and light hydrocarbon is
based on LIF survey and other results

3. Approximate BNSF property lines are based on Klickitat County
parcel maps and other available information and may not
represent actual property lines.
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Cross Section Location Map

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet
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Hydrogeologic Cross Section
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1. All locations and depths are approximate. Lithologic
interpretation inferred from boring logs, historical
 documents, maps, and/or field observations.

2. AMSL = above mean sea level.
3. MTCA = Washington Model Toxics Control Act.
4. LNAPL = light non-aqueous phase liquid
5. TPH = total petroleum hydrocarbon
6. LIF = laser-induced fluorescence
7. Inferred LNAPL/residual TPH extent from interpretation
 of LIF waveforms and LNAPL field observations in soil
 borings.

:::::::::c:::::: -&-------~ ------ --------------
____________ v _______ _ 

------------ ~--------

----- =-------- =}--~----- ~------------------------------------ =}- ------:ai:------- =--- : ----- -------- -- - ------------------------------------------ ------- - ------- ---
~ 

~ Bffi 
CJ 

~ 
Wu'~ 

CJ 1111 1111 
CJ § ~ 1111 

1111 Figure 20



N:
\BN

SF
 W
as
hin
gto
n\W

ish
ram

\G
IS\
Ev
en
ts\
20
18
Ev
en
ts\
Re
vis
ed
RI
Re
po
rt\F
ig2
6_
Tra
ns
ec
t_E

E.m
xd
  

  D
ate
: 0
8/0
3/2
02
0

AS-12-1
AS-12-2

AS-12-3
SVE-12-1

SVE-12-2

WMW-7WMW-8

WMW-12

WSB-04-7

WSB-04-15
T-8
T-9

NT13

NT14

NT15

E

E'

Notes:
1. All locations and depths are approximate. Lithologic
interpretation inferred from boring logs, historical
 documents, maps, and/or field observations.

2. AMSL = above mean sea level.
3. MTCA = Washington Model Toxics Control Act
4. LNAPL = light non-aqueous phase liquid
5. TPH = total petroleum hydrocarbon
6. LIF = laser-induced fluorescence
7. Inferred LNAPL/residual TPH extent from
interpretation of LIF waveforms and LNAPL field 
obervations in soil borings.

Legend
Inferred Maximum Measured
Groundwater Elevation
Inferred Minimum Measured
Groundwater Elevation
River Sediment (Interpreted)
Columbia River

Lithology
Gravelly Sand Fill Material
Sand and Sand with Silt
Gravel and Gravel with Sand
Clay and Silty Clay
Basalt Bedrock

Well screen interval

Well screen interval, blue shading
indicates dissolved concentrations of
diesel-range and/or oil-range organics
in groundwater are above MTCA
Method A cleanup levels (500 µg/L).

Inferred LNAPL/Residual TPH Extent
Inferred Zone of Oil-like LNAPL
Inferred Zone of Diesel-like
LNAPL
Inferred LNAPL in Boring
Inferred Residual LNAPL in
Boring

AS
-12
-1

AS
-12
-2

AS
-12
-3

SV
E-
12
-1

TG
-N
T1
2

TG
-N
T1
2b

TG
-N
T1
3

TG
-N
T1
4

TG
-N
T1
5

WM
W-
12

WM
W-
7

WM
W-
8

WS
B-
04
-07

WS
B-
04
-15

T-8 T-9

Southwest Northeast

110

120

130

140

150

160

170

180

110

120

130

140

150

160

170

180

0 50 100 150 200 250 300 350 400
Distance (feet)

E E'

BNSF Wishram Railyard
Wishram, Washington

Hydrogeologic Cross Section
Transect E to E'

Kennedy/Jenks Consultants

CJ 
CJ 

CJ 
1111 
B8l 
1111 

~---· --- --~- ------

~ 8ffi 

~ 
WI~ 
1111 
1111 

Figure 21



BNSF Wishram Railyard
Wishram, Washington

Hydrogeologic Cross Section
Transect F to F'
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1. All locations and depths are approximate. Lithologic
interpretation inferred from boring logs, historical
 documents, maps, and/or field observations.

2. AMSL = above mean sea level.
3. MTCA = Washington Model Toxics Control Act
4. LNAPL = light non-aqueous phase liquid
5. TPH = total petroleum hydrocarbon
6. LIF = laser-induced fluorescence
7. Inferred LNAPL/residual TPH extent from
interpretation of LIF waveforms and LNAPL field 
obervations in soil borings.
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Hydrogeologic Cross Section
Transect H to H' (East)
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1. All locations and depths are approximate. Lithologic
interpretation inferred from boring logs, historical
 documents, maps, and/or field observations.

2. AMSL = above mean sea level.
3. MTCA = Washington Model Toxics Control Act
4. LNAPL = light non-aqueous phase liquid
5. TPH = total petroleum hydrocarbon
6. LIF = laser-induced fluorescence
7. Inferred LNAPL/residual TPH extent from
interpretation of LIF waveforms and LNAPL field 
obervations in soil borings.
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Sample Locations (2016-2018) and
Former Site Features - Main Area

Note:
Monitoring wells WMW-1, WMW-3, WMW-5, and  WMW-7 through
WMW-11 were installed prior to 2016.  All other shallow (WMW-12 through
WMW-24 and WMW-26 through WMW-32), deep (RMD-1 through RMD-6)
and oil head monitoring (OHM-1 through OHM-4) wells were installed
in 2016 or 2018. Soil borings B-16-01 to B-16-24 were advanced in 2016
and soil borings B-18-01 through B-18-30 were advanced in 2018.
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Sample Locations (2016-2018) and
Former Site Features - East Area
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Figure 7

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Monitoring Wells and
Reconnaissance Groundwater
Sample Locations - Main Area

Note:
1. Locations are approximate.
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Monitoring Wells and
Reconnaissance Groundwater
Sample Locations - East Area

Note:
1. Locations are approximate.
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Figure 21

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

LNAPL Distribution and Trend
Charts

Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Notes:
1. Locations are approximate.
2. LNAPL = light non-aqueous phase liquid
3. TPH = total petroleum hydrocarbons
4. Inferred lateral extent of Diesel- and Oil-Like LNAPL
based on interpretation of LIF waveforms (July 2013)
and soil boring logs.
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Representative Interpolated Averaged 
Groundwater Elevations for Losing and 

Gaining Stream Conditions

BNSF Wishram Railyard
Wishram, Washington

Figure 32a: Interpolated Averaged 
Groundwater Elevations (feet amsl)
in June 2017: 
Apparent Gaining Stream Condition

Figure 32b: Interpolated Averaged 
Groundwater Elevations (feet amsl)
in November 2017: 
Apparent Losing Stream Condition
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Note:
1. Locations are approximate.
2. Aerial photograph on right dated 4 October 1951
    obtained from USACE.
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Note:
1. Locations are approximate.
2. Aerial photograph on right dated 4 October 1951
    obtained from USACE.
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

PCB Sample Locations

Notes:
1. RGW = reconnaissance groundwater sample.
2. LNAPL = light non-aqueous phase liquid
3. µg/L = micrograms per liter
mg/kg = milligrams per liter

4. Total PCBs = Total Polychlorinated biphenyls (PCBs) concentrations
were calculated by summing individual PCB concentrations.  All individual
PCBs were not detected, therefore one half the lowest method reporting limit
was used as the total PCBs concentration.

Location Sample 
Date

Sample 
Depth (feet) Matrix Total PCBs 

(HalfDL_WA) Units
WSB-04-25 2/25/2004 5 ft Soil < 0.0335 mg/kg
WSB-04-31 2/25/2004 5 ft Soil < 0.0335 mg/kg
B-16-04 8/11/2016 4-5 ft Soil < 0.0096 mg/kg
B-16-04 8/11/2016 9-10 ft Soil < 0.0098 mg/kg
B-16-05 8/11/2016 3-4 ft Soil < 0.0089 mg/kg
B-16-05 8/11/2016 9-10 ft Soil < 0.0104 mg/kg
FIEXC-N-8 10/27/2005 8 ft Soil < 0.0137 mg/kg
PH-1-10 11/2/2005 10 ft Soil < 0.0128 mg/kg
WSB-04-25 2/25/2004 10.5-11.5 ft RGW < 0.250 µg/L
OHM-1 5/6/2019 10-11 ft LNAPL < 0.50 mg/kg
OHM-3 5/6/2019 10-11 ft LNAPL < 0.50 mg/kg

B-16-04 Soil Sampled for PCBs
WSB-04-25 Soil and RGW Sampled for PCBs
OHM-1 LNAPL Sampled for PCBs
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Soil Sampling Results
GRO (2004 - 2018) - Main Area

Note:
1. Locations are approximate.
2. GRO = Gasoline-Range Organics.
3. Soil sample results from 2004 - 2018 are shown.
4. Only locations analyzed for GRO are shown.
5. Samples from areas later excavated are not shown.
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Groundwater Sampling Results
GRO (2004 - 2019) - Main Area

Note:
1. Locations are approximate.
2. GRO = Gasoline-Range Organics.
3. Most recent monitoring well and reconnaissance groundwater
sample results from 2004 through 2019 are shown.

4. Only locations analyzed for GRO are shown.
5. Results from up to eight previous sampling events are shown.
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Soil Sampling Results
GRO (2004 - 2018) - East Area

Note:
1. Locations are approximate.
2. GRO = Gasoline-Range Organics.
3. Soil sample results from 2004 - 2018 are shown.
4. Only locations analyzed for GRO are shown.
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Groundwater Sampling Results
GRO (2004 - 2019) - East Area

Note:
1. Locations are approximate.
2. GRO = Gasoline-Range Organics.
3. Monitoring well and reconnaissance groundwater sample results from
2004 through 2019 are shown.

4. Only locations analyzed for GRO are shown.
5. Results from up to eight previous sampling events are shown.
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Notes:
1. Locations are approximate.
2. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
3. Results presented for soil samples collected between 2002 and 2018.
4. MTCA Method A Cleanup level for TPH in soil is 2,000 milligrams
per kilogram (mg/kg).

5. Unsaturated depths are from approximately 0 to 10 feet below
ground surface (bgs).

³
0 50 100

Scale: Feet

1696120.02
August 2020

Figure 8

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Total TPH-Dx in Subsurface Soil 
(Unsaturated) - Main Area

,.,--- . 

0 

0 

• 
\ ... --.... 

• -~ .,.~ 

·-
-· .. ...... 

.,,,,,,--·--
-· ~"" 

... _ .... 
_ .... -· ..... _.,,, 

...... -· -· ____ .,,,,,, -·-_ .... -· .... -

,~, <cf·,--
,,_j -j 

' _ .... 
,,,,,""'~ 0 

0 

,.~---," ' , ' ' 
I ' ' I \ 

~' ': 
' ,, .... _______ ..,,..,,, 

; 

·. 
\ 

·. 
\ 

·. 
\ 
• 

! 
I 

I 

\ 

\ 

---~g\ 
/ ---C:,~ \ 

\c;,~ ~ 9 ~ \ L__] 0 ~ ~' Gl---------------

_,-0' ~--..P/P--..~ _,,--<P / r::::==J-✓:::::/ «£;v;o1 d --1-
1 

- 1 d--u- 1

0

'6 :, 
o _o> ,------.P ·.,,---- d e ~ oci"'" p... ,,/ 

o .-, ; \\ -----· R ,,... ,, 0 ,_. ·------ - -------, _ ....._~L ~ ...... ,-
,--- \ ,_,,-6 
'd_.--- o ' I F 9d 

en-------: ~---_-_-, d _L__] I -- c=if?2~--, II ---- -0-:: ~ ,-, O! ( ) ' - Cl J--:j ~•---•o--ri O , __ 

~F 

Figure 42



Columbia River
Flow Direction

#8

F2 E8E1

E0
D2D1D0

A6

T-9

T-8

T-7

T-6T-4
T-3

T-2
T-1

CR1

T-10

RMD-6

RMD-5
RMD-4

RMD-3

RMD-2
RMD-1

OHM-3

OHM-2OHM-1
OHM-4

MWD-4
MWD-3MWD-2MWD-1WSB-6

WSB-2

WSB-1

WMW-28

WMW-20
WMW-17

WMW-15

WMW-14

WMW-13

WMW-12

B-12-9

B-12-8

B-12-6

B-12-5

B-12-4

B-12-3 B-12-2
B-12-1

CR6/G6

B-18-24

B-18-20
B-18-18

B-18-15

B-18-14

B-18-13

B-16-24

B-16-21

B-16-19

B-16-11

B-16-09

B-16-08B-16-07

B-16-03

B-16-02

B-12-13

B-12-12

B-12-11

B-12-10

WSB-04-2

WSB-04-1

WSB-04-13

WSB-3

F1

D4B-12-7

CR2
CR3

N-3
N-9W-7

W-5

S-23

S-21

M-9-14

N-11

New Building
(circa 2015)

Pa
th:
 N
:\B
NS
F W

as
hin
gto
n\W

ish
ram

\G
IS
\E
ve
nts
\20
18
Ev
en
ts\
Re
vis
ed
RI
Re
po
rt\F

ig3
6_
So
il_
TP
HD
x_
BW

T_
wE
xc
.m
xd
    
  ©
 20
20
 K
en
ne
dy
/Je
nk
s C
on
su
lta
nts

Legend
BNSF Wishram Railyard
Wishram, Washington

Kennedy/Jenks Consultants

³
0 50 100

Scale: Feet

1696120.02
August 2020

Figure 8

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

DRO/ORO in Subsurface Soil 
(Saturated) - Main Area

LNAPL Observed in Boring

!=
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Result is above MTCA Method A CUL
Result is below MTCA Method A CUL
Result is below laboratory reporting limit

Notes:
1. Locations are approximate.
2. DRO = Diesel-Range Organics.
ORO = Oil-Range Organics.

3. Results present for soil samples collected between 2002 and 2018.
4. MTCA Method A Cleanup level for diesel- and oil-range organics
(DRO and ORO) in soil is 2,000 milligrams per kilogram (mg/kg).

5. Saturated depths are from approximately 10 feet below ground
surface (bgs) to bedrock.

6. Not all points are labeled. See Figures 7, 8, and 15 for complete labels.
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Total TPH-Dx in Subsurface Soil 
(Saturated) - Main Area

Notes:
1. Locations are approximate.
2. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
3. Results presented for soil samples collected between 2002 and 2018.
4. MTCA Method A Cleanup level for TPH in soil is 2,000 milligrams per kilogram (mg/kg).
5. Saturated depths are from approximately 10 feet below
ground surface (bgs) to bedrock.

6. Not all points are labeled. See Figures 7, 8, and 15 for complete labels.
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Groundwater Sampling Results DRO
and ORO (2012 - 2018) - Main Area

Note:
1. Locations are approximate.
2. "Diesel" = Diesel-Range Organics.
"Oil" = Oil-Range Organics.

3. MTCA Method A Cleanup levels (CULs) for diesel- and oil-range organics
(DRO and ORO) in groundwater is 500 micrograms per liter (µg/l).

4. Reconnaissance groundwater samples from 2012, 2014, 2016, and 2018 are
 shown. Samples from 2012 and 2014, and some samples from 2016, were
 analyzed with silica gel cleanup. Monitoring well sample resutls from August
 2018 are shown.

5. Bold font indicates result reported above the laboratory reporting limit, blue font
indicates result reported above the MTCA Method A CUL.

LNAPL observed, well not sampled

!=
DRO Result ORO Result
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Result is above MTCA Method A CUL
Result is below MTCA Method A CUL
Result is below laboratory reporting limit

Approximate Lateral Extent of Dissolved
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Groundwater Sampling Results 
Total TPH-Dx (2012 - 2018) -

Main Area

Note:
1. Locations are approximate.
2. MTCA Method A Cleanup level (CUL) for total petroleum hydrocarbons
(TPH) in groundwater is 500 micrograms per liter (µg/l).

3. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
4. Reconnaissance groundwater samples from 2012, 2014, 2016, and 2018 are
shown. Samples from 2012 and 2014, and some samples from 2016, were
analyzed with silica gel cleanup. Monitoring well sample resutls from August
2018 are shown.

5. Bold font indicates result reported above the laboratory reporting limit, blue font
 indicates result reported above the MTCA Method A CUL.

Total TPH-Dx Concentration Above MTCA
Method A CUL
Total TPH-Dx Concentration Below MTCA
Method A CUL
Total TPH-Dx Concentration Below
Laboratory Reporting Limit
LNAPL Observed, Well Not Sampled
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Groundwater Sampling Results 
Total TPH-Dx (2019) -

Main Area

Note:
1. Locations are approximate.
2. MTCA Method A Cleanup level (CUL) for total petroleum hydrocarbons
(TPH) in groundwater is 500 micrograms per liter (µg/l).

3. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
4. Monitoring well sample results from August 2019 are shown.
5. Bold font indicates result reported above the laboratory reporting limit, blue font
indicates result reported above the MTCA Method A CUL.

Total TPH-Dx Concentration Above MTCA
Method A CUL
Total TPH-Dx Concentration Below MTCA
Method A CUL
Total TPH-Dx Concentration Below
Laboratory Reporting Limit
LNAPL Observed, Well Not Sampled
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

DRO/ORO in Subsurface Soil 
(Unsaturated) - East Area!=

DRO Result ORO Result

³
³

³

Result is above MTCA Method A CUL
Result is below MTCA Method A CUL
Result is below laboratory reporting limit

Notes:
1. Locations are approximate.
2. DRO = Diesel-Range Organics.
ORO = Oil-Range Organics.

3. Results present for soil samples collected between 2002 and 2018.
4. MTCA Method A Cleanup level for diesel- and oil-range organics
(DRO and ORO) in soil is 2,000 milligrams per kilogram (mg/kg).

5. Unsaturated depths are from approximately 0 to 10 feet below
ground surface (bgs).
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Total TPH-Dx in Subsurface Soil 
(Unsaturated) - East Area

Notes:
1. Locations are approximate.
2. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
3. Results presented for soil samples collected between 2002 and 2018.
4. MTCA Method A Cleanup level for TPH in soil is 2,000 milligrams
per kilogram (mg/kg).

5. Unsaturated depths are from approximately 0 to 10 feet below
ground surface (bgs).
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DRO/ORO in Subsurface Soil 
(Saturated) - East Area!=

DRO Result ORO Result

³
³

³

Result is above MTCA Method A CUL
Result is below MTCA Method A CUL
Result is below laboratory reporting limit

Notes:
1. Locations are approximate.
2. DRO = Diesel-Range Organics.
ORO = Oil-Range Organics.

3. Results present for soil samples collected between 2002 and 2018.
4. MTCA Method A Cleanup level for diesel- and oil-range organics
(DRO and ORO) in soil is 2,000 milligrams per kilogram (mg/kg).

5. Saturated depths are from approximately 10 feet below
ground surface (bgs) to bedrock.
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Total TPH-Dx in Subsurface Soil 
(Saturated) - East Area

Notes:
1. Locations are approximate.
2. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
3. Results presented for soil samples collected between 2002 and 2018.
4. MTCA Method A Cleanup level for TPH in soil is 2,000 milligrams
per kilogram (mg/kg).

5. Saturated depths are from approximately 10 feet below
ground surface (bgs) to bedrock.
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Groundwater Sampling Results DRO
and ORO (2012 - 2018) - East Area 

Note:
1. Locations are approximate.
2. "Diesel" = Diesel-Range Organics.
"Oil" = Oil-Range Organics.

3. MTCA Method A Cleanup levels for diesel- and oil-range organics
(DRO and ORO) in groundwater is 500 micrograms per liter (µg/l).

4. Reconnaissance groundwater samples from 2012, 2014, 2016, and
2018 are shown. Samples from 2012 and 2014, and some samples
from 2016, were analyzed with silica gel cleanup. Monitoring well
sample results from August 2018 are shown.

5. Bold font indicates result reported above the laboratory reporting limit,
blue font indicates result reported above the MTCA Method A CUL.

LNAPL observed, well not sampled
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DRO Result ORO Result

³
³

³

Result is above MTCA Method A CUL
Result is below MTCA Method A CUL
Result is below laboratory reporting limit

Approximate Lateral Extent of Dissolved
Phase Diesel and/or Oil
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B-16-13
TPH: 386

B-16-14
TPH: < 50

B-16-15
TPH: 233

B-16-15
TPH: < 50

B-16-16
TPH: < 50

B-16-17
TPH: 407

B-16-23
TPH: 528

B-16-24
10-15ft bgs
TPH: 6020
25-30ft bgs
TPH: < 50

B-18-09
TPH: 429

B-18-11
TPH: 650

B-18-12
TPH: < 100
B-18-13
TPH: 559

B-18-26
TPH: 550

B-18-27
TPH: < 100

B-18-28
TPH: 604

B-18-29
TPH: < 100

B-18-30
TPH: 552

WMW-29
TPH: 7770

WMW-30
TPH: 1380

WMW-31
TPH: < 100

WMW-32
TPH: < 100
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Groundwater Sampling Results 
Total TPH-Dx (2012 - 2018) -

East Area

Note:
1. Locations are approximate.
2. MTCA Method A Cleanup level (CUL) for total petroleum hydrocarbons
(TPH) in groundwater is 500 micrograms per liter (µg/l).

3. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
4. Reconnaissance groundwater samples from 2012, 2014, 2016, and 2018 are
shown. Samples from 2012 and 2014, and some samples from 2016, were
analyzed with silica gel cleanup. Monitoring well sample resutls from August
2018 are shown.

5. Bold font indicates result reported above the laboratory reporting limit, blue font
 indicates result reported above the MTCA Method A CUL.

Total TPH-Dx Concentration Above MTCA
Method A CUL
Total TPH-Dx Concentration Below MTCA
Method A CUL
Total TPH-Dx Concentration Below
Laboratory Reporting Limit
LNAPL Observed, Well Not Sampled

Approximate Lateral Extent of Dissolved
Phase Diesel and/or Oil
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WMW-29
TPH: 6770

WMW-30
TPH: 1070

WMW-31
TPH: 362

WMW-32
TPH: 368
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Figure #

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Groundwater Sampling Results 
Total TPH-Dx (2019) -

East Area

Note:
1. Locations are approximate.
2. MTCA Method A Cleanup level (CUL) for total petroleum hydrocarbons
(TPH) in groundwater is 500 micrograms per liter (µg/l).

3. Total TPH-Dx = Sum of diesel-range and oil-range organics results.
4. Monitoring well sample results from August 2019 are shown.
5. Bold font indicates result reported above the laboratory reporting limit, blue font
indicates result reported above the MTCA Method A CUL.

Total TPH-Dx Concentration Above MTCA
Method A CUL
Total TPH-Dx Concentration Below MTCA
Method A CUL
Total TPH-Dx Concentration Below
Laboratory Reporting Limit
LNAPL Observed, Well Not Sampled
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Columbia River
Flow Direction

WSB-04-31
5.0 ft: 1.72

WSB-04-33
10.0 ft: 1.85

WSB-04-36
10.0 ft: 1.69

WMW-19
2.0-2.5 ft: 2.63 
14.0-14.5 ft: 2.23 

RMD-05
2.0-2.5 ft: < 2.52
7.5-8.0 ft: 2.24 
29.5-30.0 ft: < 2.61
49.5-50.0 ft: < 2.59

B-18-18
1.5-2.0 ft: 9.65
14.0-14.5 ft: < 2.37
47.0-47.5 ft: < 2.57
52.5-53.0 ft: < 2.57
67.5-68.0 ft: < 2.29

WSB-5
10.0 ft: 9.35 

WMW-20
2.0-2.5 ft: 2.38 
14.5-15.0 ft: < 2.27

RMD-06
2.0-2.5 ft: 2.20 
9.5-10.0 ft: 3.00 
44.5-45.0 ft: < 2.52
70.5-71.0 ft: < 2.67 /< 2.54

WMW-21
2.0-2.5 ft: < 2.48
9.5-10.0 ft: 2.77 

B-16-09
14.0-15.0 ft: 2.60

B-18-06
2.0-2.5 ft: 2.27
9.5-10.0 ft: < 2.23

WSB-04-30
5.0 ft: 1.16 
10.0 ft: 1.89 

WMW-22
1.5-2.0 ft: 2.79 
13.0-13.5 ft: 4.43 

WMW-23
2.0-2.5 ft: 3.00 
5.5-6.0 ft: 2.71 

B-16-10
9.0-10.0 ft: 2.37

B-16-24
11.0-12.0 ft: < 2.49
29.0-30.0 ft: 2.83

B-18-08
2.0-2.5 ft: 8.56
9.5-10.0 ft: < 2.39

B-18-05
2.0-2.5 ft: 2.88
9.5-10.0 ft: < 2.58B-18-04

2.0-2.5 ft: 4.93
9.5-10.0 ft: < 2.53

B-18-07
2.0-2.5 ft: 7.60
9.5-10.0 ft: < 2.46

B-16-18
9.0-10.0 ft: 5.81 /4.64

B-18-25
2.0-2.5 ft: 2.31 /< 2.33
9.5-10.0 ft: < 2.42

WSB-2
8.0 ft: 4.3 
14.0 ft: 5.27 

New
Building

(circa 2015)
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Arsenic Concentration Below Cleanup Levels
Arsenic Concentration Below Reporting Limit
Existing Site Feature
Former Site Feature

BNSF Wishram Railyard
Wishram, Washington

Kennedy/Jenks Consultants
Note:
1. Locations are approximate. ³

0 50 100

Scale: Feet

1896120*04
January 2019

Figure 9

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Arsenic Distribution in
Subsurface Soil - Main Area
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Columbia River
Flow Direction

Lead and barium above CUL/
leaching screening level in
WSB-2 at 8' and barium above
leaching screening level at 14'
bgs in 2003

Lead and barium below CUL
and leaching screening levels
in B-18-25 at 9.5' bgs in 2018

GW not encountered in WSB-2
GW encountered in B-18-25, but
insufficient volume to sample

Barium below CUL in RGW
from B-18-24 in 2018
Barium above leaching
screening level at 13.5' bgs
in B-18-24 in 2018

Barium below CUL in GW
from WMW-6 in 2004

Barium above leaching
screening level at 29.5' and
49.5' bgs in RMD-5 in 2018

Barium below CUL in GW
from RMD-6 (deep well) in
2018-2019

Barium above leaching
screening level at 52.5' bgs
in B-18-18 in 2018
Barium below CUL in RGW
from B-18-18 in 2018

B-16-09 Barium above
leaching screening level
at 14-15' bgs

Barium above leaching
screening level at 29' bgs
in B-16-24 in 2016

Barium below CUL in RGW
from B-16-24 (samples from
10-15' and 25-30') in 2016

B-16-21 Barium above
leaching screening level at
12-13' bgs

B-16-19 Barium above
leaching screening level
at 14-15' bgs

Barium below CUL in
RGW from B-16-19
in 2016

Barium below CUL in
RGW from B-16-21 
in 2016

Barium below CUL in GW
from WMW-21 in 2018-2019

B-18-20 Barium above
leaching screening level
at 12' bgsBarium below CUL in GW

from WMW-2 in 2004

New Building
(circa 2015)
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Legend
Soil Sample with Metals Result Above
MTCA Method A or B CUL or Above
Leaching Screening Level
Soil Sample with Metals Result Below
MTCA Method A or B CUL

BNSF Wishram Railyard
Wishram, Washington

Kennedy/Jenks Consultants
Notes:
1. Locations are approximate.
2. "Metals" includes one or more of Barium, Cadmium, Chromium, Lead,
Mercury, Selenium, or Silver.

3. Results presented for soil samples collected between 2003 and 2018.
4. Symbols for adjacent locations have been spaced apart to prevent overlap.
5. Metals results in milligrams per kilogram (mg/kg).
6. Value in cell shaded blue indicates result above MTCA Method A or B
cleanup level (CUL). Underlined value indicates result above an applicable
soil protective of groundwater (GW) screening level in the vadose
zone (green shaded) or saturated zone (orange shaded). Bold font
indicates result reported above the laboratory reporting limit.
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Figure 8

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Metals in Subsurface Soil and
Groundwater - Main Area!=

Total Metals
Result

Dissolved
Metals Result

³
³

³

Result is above MTCA Method A or B CUL
Result is below MTCA Method A or B CUL
Result is below laboratory reporting limit
Not Analyzed

Metals 
Results 
(mg/kg)

MTCA A then 
Lowest B

Soil 
Protective 
of GW 

(Vadose)

Soil 
Protective 
of GW 

(Saturated)

WSB-2
09/03
8 ft
AWT

WSB-2
09/03
14 ft
AWT

B-16-09
08/16
14-15 ft
BWT

B-16-19
08/16
11-12 ft
BWT

B-16-21
08/16
12-13 ft
BWT

B-16-24
08/16
11-12 ft
BWT

B-16-24
08/16
29-30 ft
BWT

B-18-13
08/18

12-12.5 ft
BWT

B-18-18
08/18

52.5-53 ft
BWT

B-18-20
08/18

12-12.5 ft
BWT

B-18-24
08/18

13.5-14 ft
BWT

B-18-25
08/18

9.5-10.0 ft
AWT

RMD-05
07/18

29.5-30 ft
BWT

RMD-05
07/18

49.5-50 ft
BWT

Barium 16,000 B 1600 83 4,680 6,500 83.8 84.8 95.2 120 156 103 122 88.5 94.5 103 129 104 
Cadmium 2 A < 0.289 < 0.385 < 0.618 < 0.617 < 0.607 < 0.624 < 0.709 < 0.630 < 0.643 < 0.617 < 0.636 < 0.606 < 0.652 < 0.648 
Chromium, total 2,000 A 12.3 11.7 13.8 18.2 16.6 15.1 20.5 15.5 16.3 12.9 14.2 15.2 13.4 12.2 
Lead 250 A 387 37.1 2.71 4.59 7.99 4.30 6.58 5.18 4.52 4.43 3.70 4.61 5.82 3.86 
Mercury 2 A 0.148 < 0.0781 < 0.0247 < 0.0247 < 0.0243 < 0.0249 < 0.0283 < 0.0252 < 0.0257 < 0.0247 < 0.0254 < 0.0242 0.0467 < 0.0259 
Selenium 400 B 5.2 0.26 0.457 0.411 < 2.47 < 2.47 < 2.43 < 2.49 < 2.83 < 2.52 < 2.57 < 2.47 < 2.54 < 2.42 < 2.61 < 2.59 
Silver 400 B 14 0.69 < 0.5 < 0.431 < 1.24 < 1.23 < 1.21 < 1.25 < 1.42 < 1.26 < 1.29 < 1.23 < 1.27 < 1.21 < 1.30 < 1.30 
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B-18-03
As (D): < 2.00

B-18-19
As (D): 4.8

B-18-24
As (D): 4.41

B-18-23
As (D): 3.65

B-18-22
As (D): 3.88

B-18-11
As (D): 2.42

B-18-10
As (D): 2.63

B-18-09
As (D): 2.28

B-18-08
As (D): 4.02

B-18-06
As (D): 3.24

B-18-05
As (D): 2.64

B-18-02
As (D): 4.08

B-18-01
As (D): 2.38

WMW-30
As (D): 4.2
As (T): 4.37

WMW-31
As (D): 2.18
As (T): 2.42

WMW-29
As (D): 3.42
As (T): 3.70

WMW-27
As (D): 4.96
As (T): 4.31

WMW-26
As (D): 2.42
As (T): 2.33

B-18-21
As (D): 10.1

B-18-18
As (D): 7.06

B-18-16
As (D): 7.81

B-18-15
As (D): 7.12

B-18-14
As (D): 7.57

B-18-13
As (D): 7.33

B-18-07
As (D): 8.15

RMD-6
As (D): 9.95
As (T): 10.6

WMW-24
As (D): 37
As (T): 35.5

WMW-22
As (D): 5.9
As (T): 5.35

WMW-23
As (D): 17.6
As (T): 17.8

WMW-21
As (D): 5.82
As (T): 6.25WMW-20

As (D): 7.59
As (T): 7.58

WMW-18
As (D): 7.14
As (T): 6.81

WMW-17
As (D): 5.76
As (T): 6.05

WMW-28
As (D): 8.15
As (T): 7.38/7.39

B-18-04
As (D): 3.06

B-18-17
As (D): 15.5

B-18-12
As (D): 5.34

B-16-14
As (D): < 10.0
As (T): < 10.0

B-16-24 (10-15ft)
As (D): < 10.0
As (T): < 10.0

B-16-22
As (D): < 10.0
As (T): < 10.0

B-16-21
As (D): < 10.0
As (T): < 10.0

B-16-13
As (D): < 10.0
As (T): < 10.0

B-16-12
As (D): < 10.0
As (T): < 10.0

B-16-11
As (D): < 10.0
As (T): 107

B-16-10
As (D): < 10.0
As (T): 151

B-16-20
As (D): < 10.0
As (T): 15.7

B-16-19
As (D): < 10.0
As (T): 15.2

B-16-18
As (D): < 10.0
As (T): 10.1

B-16-09
As (D): < 10.0
As (T): 31.8

B-16-23
As (D): <  10.0
As (T): 26.4

WSB-04-34
As (D): 6.48

B-16-24 (25-30ft)
As (D): < 10.0
As (T): < 10.0
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Groundwater Samping Results
Arsenic, August 2016 to
August 2018 - Main Area

Note:
1. Locations are approximate.
2. Symbol type based on monitoring well sample results for
dissolved (D) and total (T) arsenic during the August 2018 event,
and reconnaissance groundwater sample results for dissolved
arsenic only from the 2016 and 2018 investigations.

3. MTCA Method A Cleanup levels for arsenic in groundwater
is 5 micrograms per liter (µg/l).

!=
Total Arsenic

Result
Dissolved
Arsenic Result

³
³

³

Result is above MTCA Method A or B CUL
Result is below MTCA Method A or B CUL
Result is below laboratory reporting limit
Not Analyzed
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Columbia River
Flow Direction

WMW-6

RMD-6
RMD-5

RMD-4
RMD-3RMD-2RMD-1

WMW-31

WMW-30

WMW-29

WMW-28

WMW-27

WMW-26

WMW-24

WMW-23

WMW-22

WMW-21

WMW-20
WMW-19

WMW-18
WMW-17WMW-16WMW-15WMW-14

WMW-13

WMW-12

WMW-11WMW-10

WMW-09

WMW-05

WMW-03

WMW-01

B-16-24
B-16-23

B-16-22

B-16-20

B-16-18

B-16-17

B-16-14

B-16-13

B-16-12

B-16-11

B-16-10

B-16-09
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BNSF Wishram Railyard
Wishram, Washington
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Figure #

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Coordinate System: NAD 1983 StatePlane Washington South FIPS 4602 Feet

Groundwater Sampling Results
Metals (2003 - 2019) - Main Area

Note:
1. Locations are approximate.
2. "Metals" includes one or more of barium, cadmium, chromium (total), lead,
mercury, selenium, and silver. Arsenic results are shown on a separate figure.

3. Monitoring well sample results from September 2003 through November
2019 are shown. Reconnaissance groundwater samples from February
2004 through August 2018 are shown.

4. Only locations with one or more metals above the CUL are shown on table.
5. Symbols for adjacent wells (i.e. shallow and deep well pairs) have been
spaced apart to prevent overlap.

!=
Total Metals

Result
Dissolved
Metals Result

³
³

³

Result is above MTCA Method A or B CUL
Result is below MTCA Method A or B CUL
Result is below laboratory reporting limit
Not Analyzed

B-16-09 B-16-10 B-16-11 B-16-12 B-16-13 B-16-14 B-16-15 B-16-15 B-16-16 B-16-17 B-16-18 B-16-19 B-16-20 B-16-21 B-16-22 B-16-23 B-16-24 WMW-30
Barium (T) X X X
Cadmium (T) X X X
Chromium (T) X X X X
Lead (T) X X X X X X X X X X X X X X X

Mercury (T)
Selenium (T)
Silver (T)
Barium (D)
Cadmium (D)
Chromium (D)
Lead (D)

Mercury (D)
Selenium (D)
Silver (D)

WMW-30 Total Barium
above CUL in 1 of 4
samples

Metals reported above CUL denoted by "X"
T = Total; D = Dissolved
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B-16-10
9.0-10.0 ft: 2.37 mg/kg

WSB-04-31
5.0 ft: 1.72

B-16-24
11.0-12.0 ft: < 2.49
29.0-30.0 ft: 2.83
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