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ECI Project No. 0422-02 

 

 

March 27, 2012 

 

Linn Larson 

C/o Ron Eaton 

Eaton Family LLC 

1201 Pacific Avenue, Suite 1400 

Tacoma, WA  98402 

 

Re:  Focused Subsurface Investigation 

 2119 Mildred Street 

  Fircrest, Washington  

 

Mr. Eaton: 

 

EconCon, Inc., (ECI), per your request, completed a Focused Subsurface Investigation project at 2119 

Mildred Street, Fircrest, Washington (Subject Site) in September and October of 2011, Attachment A: 

Figures 1-4. This work was completed to supplement previous subsurface investigation completed by 

others.  Specifically, sampling events completed by Kleinfelder Inc. (Phase I ESA – 2005, Limited II 

Environmental Site Assessment ESA-2005 and Supplemental Phase II Environmental Site Assessment-

2005).   

Introduction 

The purpose of this investigation was to substantiate previous subsurface investigation findings, further 

characterize subsurface soil and groundwater conditions previously identified as impacted by 

Kleinfelder, Inc. in 2005.   

 

As part of a due diligence investigation, Kleinfelder, Inc. (Kleinfelder) completed a Limited Phase II 

Environmental Site Assessment (ESA) and a Supplemental Phase II ESA during May, June, and September 

of 2005.  Kleinfelder’s Limited Phase II ESA was based on the findings reported in their Mary 2005 Phase 

I ESA that identified potential areas of impact on the Subject Site. Kleinfelder completed twenty borings 

and collected twenty-nine soil samples. Five of the twenty borings were completed inside the building. 

Laboratory analysis reported five soil samples exceeding the Washington State Department of Ecology’s 

(Ecology) Model Toxic Control Act (MTCA) Method A (MTCA-A) Unrestricted Land Uses Cleanup Levels 

(CULs).  Three soil samples with heavy oil range organics (ORO) concentrations (random spot locations in 

undeveloped areas) and two soil samples with perchloroethylene (PCE) within a property owner 

(Freeman Family) reported drain field area., Metals, specifically lead, chromium and arsenic, at 

concentrations below MTCA A cleanup levels, were also identified in numerous soil samples.  
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Following soil sampling activities, Kleinfelder installed five temporary groundwater monitoring wells 

along the central east portion of the Property (Figure 1).  Sample results indicated arsenic 

concentrations exceeding MTCA A cleanup levels of 5 micro grams per liter (µg/L). The perched 

groundwater was reported by Kleinfelder encountered at 16.6 to 19.6 feet below ground surface (bgs). 

Kleinfelder recommended additional subsurface investigation that was subsequently authorized and 

conducted in September 2005. Fourteen additional soil samples were collected from seven borings 

locations in the central portion of the Subject Site. Laboratory analysis reported elevated 

tetrachloroethylene / perchloroethylene (PCE) and ORO concentrations exceeding the MTCA-A CUL. 

Kleinfelder estimated the quantity of PCE impacted soil as approximately 2,000 to 3,000 cubic yards in 

the drainfield area. The ORO impacted soils were identified intermittently at random areas ranging from 

5 to 15 feet bgs in approximately 6-inch thicknesses and could not be completely quantified. One 

groundwater sample identified arsenic concentrations exceeded MTCA-A cleanup levels. 

Focused Subsurface Investigation 

ECI mobilized to the Subject Site on September 27, 2011.  Drilling services were provided by Pacific 

Northwest Probe and Drilling.  ECI retained Mt. View Utility Locating Inc. to provide underground utility 

locating services prior to subsurface sampling activities. 

 

The project scope included the following: 

 Underground utility location; 

 Preparation of site specific health and safety plan; 

 Installation of borings to the groundwater interface; 

 Collection and analysis of soil and groundwater samples; 

 Preparation of Letter Report documenting site activities, observations, analytical results, and 

their comparison to applicable Washington State regulatory guidelines. 

Site Lithology 

General site geology consists of glacial till (hard pan), which includes medium dense to very dense silty 

sand with some fine to coarse gravel. The glacial till extends to at least 40 feet below ground surface 

(bgs).  Fill material overlies the glacial till on most of the property east of the buildings. The depth of fill 

reportedly ranges from the surface to an estimated 20 feet bgs.  The fill material consists of loose to 

medium dense medium to fine sand, silt and vegetation debris overlying the native glacial till. 

 

Perched water1 at the site is reportedly intermittent at elevations between 15 and 25 feet bgs and 

varying in thickness. 

 

                                                           
1
 A perched water table (or perched aquifer) is an aquifer that occurs above the regional water table, in the vadose or zone. This 

occurs when there is an impermeable layer of rock or sediment or relatively impermeable layer (glacial till) above the main water 
table/aquifer but below the surface of the land. 
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Soil Sampling Activities 

ECI completed two sampling events, September 27, 2011 and October 3, 2011.  Soil sample locations 

were selected using Kleinfelder previous investigation derived data.  Boring locations were placed at 

areas adjacent to Kleinfelder’s 2005 boring locations and other areas considered suspect following 

review of previous environmental reports (Figure 1).  

 

During the ECI September 27, 2011 sampling event, ECI completed twelve borings ranging in depth from 

5 to 25 feet below ground surface (bgs). Thirty-six soil samples were collected and analyzed. Sample 

analysis included twenty samples for diesel range organics (DRO) and ORO, two samples for gasoline 

range organics (GRO), two  samples for polycyclic aromatic hydrocarbons (PAHs), four samples for 

volatile organic compounds (VOCs) and twenty samples for total metals arsenic (As), chromium (Cr) and 

hexavalent chromium (Cr VI). 

 

During the ECI October 3, 2011 sampling event ECI completed eight borings ranging in depth from 5 to 

25 feet bgs, collecting and analyzing fifteen soil samples. Sample analysis included two samples for 

DRO/ORO, five samples for GRO, five samples for VOCs and eight samples for As. 

 

Soil samples were collected continuously by a properly trained environmental professional using 

industry standard sampling techniques. Using direct push drilling techniques, soil cores were extracted 

from each soil boring using a properly decontaminated two inch diameter by four-foot long stainless 

steel Macro sampler lined with a disposable acetate liner. Prior to sample collection, each core was 

examined for field evidence of contaminants (e.g. odor, staining, production of sheen when placed in 

tap water, etc.). 

 

Soil lithology consisted of two separate materials.  Brown medium to fine sand and small gravels with 

vegetative organics was observed extending from the surface to approximately 20 feet bgs.  This 

materials is consistent with property infilling, observed at shallower elevations on the west (surface to 5 

feet bgs) sloping eastward to approximately 20 feet bgs.  Glacial till was observed underlying the fill 

material. 

 

Soil was extracted from each disposable sample core by the sampling technician donning appropriate 

person protective equipment including disposable nitrile gloves using EPA sampling Method 5035 when 

applicable. Each sample was placed into laboratory provided Teflon lined 4-ounce and 40 milliliter 

sample containers and assigned a unique sample identifying number and placed in a climate controlled 

container maintained at 4° Celsius.  Samples were collected at the discretion of the environmental 

professional at intervals consistent with soil lithology change and previous (Kleinfelder 2005) sample 

locations. Refer to Table 1: Soil Sample Identification & Depth below:  
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Table 1: Soil Sample Identification & Depth 

Sample Identification Sample Date 
Sample Depth 

(feet bgs) 

B-1:5 9/27/2011 5 

B-1:10 9/27/2011 10 

B-2:5 9/27/2011 5 

B-2:7.5 9/27/2011 7.5 

B-3:5 9/27/2011 5 

B-3:10 9/27/2011 10 

B-3:12 9/27/2011 12 

B-3:15 9/27/2011 15 

B-4:5 9/27/2011 5 

B-4:10 9/27/2011 10 

B-4:15 9/27/2011 15 

B-17:20 (B-4) 10/3/2011 20 

B-17:23 (B-4) 10/3/2011 23 

B-5:5 9/27/2011 5 

B-5:10 9/27/2011 10 

B-5:15 9/27/2011 15 

B-16:20 (B-5) 10/3/2011 20 

B-16:23 (B-5) 10/3/2011 23 

B-6:5 9/27/2011 5 

B-6:10 9/27/2011 10 

B-6:15 9/27/2011 15 

B-7:5 9/27/2011 5 

B-7:10 9/27/2011 10 

B-7:15 9/27/2011 15 

B-8:5 9/27/2011 5 

B-8:10 9/27/2011 10 

B-8:15 9/27/2011 15 

B-9:4 9/27/2011 4 

B-9:8 9/27/2011 8 

B-9:12 9/27/2011 12 

B-10:5 9/27/2011 5 

B-10:10 9/27/2011 10 

B-10:15 9/27/2011 15 

B-20:20 (B-10) 10/3/2011 20 

B-11:4 9/27/2011 4 

B-11:8 9/27/2011 8 

B-11:12 9/27/2011 12 

B-12:5 9/27/2011 5 

B-12:10 9/27/2011 10 

B-12:15 9/27/2011 15 

B-12:20 9/27/2011 20 

B-13:5 10/3/2011 5 

B-13:7 10/3/2011 7 

B-14:5 10/3/2011 5 

B-14:9 10/3/2011 9 

B-15:5 10/3/2011 5 

B-15:11 10/3/2011 11 

B-18:15 10/3/2011 15 

B-18:20 10/3/2011 20 

B-19:15 10/3/2011 15 

B-19:20 10/3/2011 20 
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Contaminates of Concern 

Previous investigation, competed by Kleinfelder, have identified three main contaminates of concern 

(COC).  Volatile organic compounds (VOCs), diesel-, oil- and gasoline-range organics (DRO, ORO & GRO) 

and total metals arsenic and chromium.  Additional secondary contaminates of concern which may be 

found in conjunction with main COCs are polycyclic aromatic hydrocarbons (PAHs), and hexavalent 

chromium.  Chemical analysis methodology for this project was completed in compliance with 

Washington Administrative Code (WAC) 173-340 – The Model Toxic Control Act (MTCA).   

 

 Gasoline Range Organics (GRO) – Method NWTPH-Gx (EPA Method 8015C Modified) 

 Diesel & Oil Range Organics – Method NWTPH-Dx Extended (EPA Method 8015C Modified) 

 Volatile Organic Compounds (VOCs) – EPA Method 8260C 

 Total Arsenic (As) & Chromium (Cr) - EPA Method 7010 Series 

 Hexavalent Chromium (CrVI) – EPA Method 7196A 

 Polycyclic Aromatic Hydrocarbons (PAHs) – EPA Method 8270D 

Sample Analysis 

Ten soil samples were analyzed for VOCs by EPA method 8260C2.  Four soil samples (B1:5’, B13:7’, B14:5’ 

and B14:9’) were reported with VOC concentrations, specifically PCS, exceeding the MTCA-A CUL.  

Sample B1:10’ was reported containing benzene, exceeding the MTCA-A CUL and toluene, ethylbenzene 

xylene and naphthalene exceeding the laboratory MRL.  The remaining five (5) soil samples were 

reported below the laboratory method reporting limit (MRL) or non-detect. 

 

Twenty-two soil samples were analyzed for DRO/ORO by method NWTPH-Dx Extended (EPA Method 

8015).  Ten soil samples (B4:10’, B4:15’, B5:10’, B5:15’, B6:15’, B7:15’, B9:12’, B10:15’, B11:4’ and 

B12:10’ were reported with ORO concentrations exceeding below the laboratory MRL but below the 

MTCA-A CUL. The remaining twelve soil samples were reported below the laboratory MRL or non-

detect. 

 

Seven soil samples were analyzed for GRO by method NWTPH-Gx (EPA Method 8015). Each sample was 

reported below the laboratory MRL or non-detect.   

 

Twenty-eight soil samples were analyzed for total arsenic and twenty soil samples were analyzed for 

total chromium.  Six soil samples (B4:15’, B16:20’, B7:10’, B10:15’, B18:15’ and B19:15’) were reported 

with arsenic concentrations exceeding the MTCA-A CUL.  Fourteen samples were reported with arsenic 

concentration exceeding the laboratory MRL, but below the MTCA-A CUL.  The remaining samples were 

reported below the laboratory MRL.  Thirteen soil samples were reported containing chromium 

exceeding the laboratory MRL but below the MTCA-A CUL.  The remaining samples were reported below 

                                                           
2
 Method 8260C is a GC/MS method that is used to determine volatile organic compounds in a variety of solid waste matrices. This 

method is applicable to nearly all types of samples, regardless of water content, including but not limited to various air sampling 
trapping media, ground and surface water, soils, and sediments.  
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the laboratory MRL or non-detect for total chromium.  ECI also analyzed each of the twenty chromium 

samples for hexavalent chromium (CrVI).  Once sample was reported exceeding the laboratory MRL.  

The remaining samples were reported below the laboratory MRL or non-detect for CrVI. 

Cleanup Levels 

The Washington State Administrative Code (WAC) 173-340 – Model Toxic Control Act (MTCA) 

establishes administrative processes and standards to identify, investigate, and clean up facilities where 

hazardous substances have been identified.  Specific CULs have been established to provide guidance 

during evaluation of potential hazardous materials impact to soil and groundwater.  The most restrictive 

and common CULs are published in WAC 173-360-900 – Tables 740-1 - Method A Soil Cleanup Levels for 

Unrestricted and Uses (Attached). 

Discussion & Conclusions 

This investigation has identified PCE exceeding the CUL of 0.05 mg/kg in borings B1:5’, B13:7’, B14:5’ 

and B14:9’ at concentrations ranging from 0.087 mg/kg to 0.23 mg/kg.  The sample locations were in the 

same vicinity as the 2005 Kleinfelder sample locations, near the reported “drainage area” at the 

southeast corner of the building, extending to the southeast (Figure 3).  The extent of PCE impacted soil 

has been delineated to the south and east using Kleinfelder’s 2005 data obtained from borings B79, B81, 

B82,  B83 and B85, samples from which were reported below the laboratory MRL.  The extent of PCS 

impacted soil to the north has yet to be defined.  Using the data collected by ECI and reported by 

Kleinfelder, the impacted area appears to be approximately 50 to 75 feet east west by 100 t o150 feet 

north south ranging from 4 to 10 feet bgs.  Further investigation to delineate the northern extent of PCE 

impacted soil and more clearly define the total extent of PCE impacted soil will allow for more refined 

soil quantity estimates. 

 

Seventy-one soil samples were analyzed for arsenic, twenty-eight samples by ECI and forty-three by 

Kleinfelder.  Six samples (ECI samples B4:15’, B7:10’, B10:15’, B16:20’, B18:15’ and B19:15’) were 

reported exceeding the MTCA-A CUL of 20 mg/kg, ranging from 29 mg/kg to 47 mg/kg. The sample 

locations were placed east of the buildings east interior fence line (Figure 2).   

 

The nature and extent of arsenic impacted soil is not known.  According to the Washington Department 

of Ecology (Ecology), the Site is located within the Tacoma Asarco Smelter Plume (Smelter Plume)3. It is 

speculated that the arsenic identified may be related, in-part, to area wide arsenic contaminated soil 

resulting from the Asarco Smelter and was deposited during infilling and grading of the property.  

Further investigation to delineate the extent of arsenic impacted soil is warranted. 

Soil samples collected by ECI and analyzed for GRO, DRO and ORO were reported below the MTCA-A 

CUL.  Although ten samples were reported exceeding the laboratory MRL oil range organics, further 

investigation is not warranted at this time.  

                                                           
3
 http://www.ecy.wa.gov/programs/tcp/sites/dirt_alert/studies_and_maps/sources.html 
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Recommendation 

Due to the intermittent PCE concentrations identified by both ECI and Kleinfelder (Figure 3), calculating 

total quantities is an estimate only.  Remediation options are limited to 1.) Natural Attenuation: Leaving 

the impacted soil in place and monitoring through intermittent sampling of natural degradation.  This 

process will take an indefinite period of time and may not adequately reduce the concentration of 

contaminates to acceptable levels to meet Ecology cleanup requirements. 2.) In-situ4 Remediation: This 

is the process of “treating” the soil in place.  As with Natural Attenuation, the in-situ process will take an 

undetermined amount of time and may not meet the Ecology cleanup requirements.  3.) Ex-situ5  

Remediation / Off Site Disposal:  This is the process of excavating the impacted soil and testing the soil 

following excavation activities for contaminate concentrations exceeding applicable cleanup levels 

(CULs).  Also involved is confirming the excavation limits (confirmation sampling) are below applicable 

CULs.   If post excavation sampling of excavated soil is reported below CULs the material may be used as 

backfill on the property.  If the soil is reported exceeding applicable CULs, off-site disposal at a licensed 

disposal facility will be required.   

 

Arsenic contaminated soil identified during the 2011 ECI investigation is assumed to be related to the 

Asarco Area Wide Contamination Plume and was most likely imported onto the site during historic 

infilling.  ECI recommends completing additional sampling activities to delineate the extent of arsenic 

contaminated soil.  Once delineated, remediation options are limited to excavation of the impacted soil 

and 1.) On site treatment using experimental treatment technologies or 2.) Off-site disposal of the 

contaminated media at a licensed disposal facility. 3.) To leave the impacted soil in place and manage 

the site using instructional controls.  Typically, the institutional controls would include the capping of the 

site (asphalt, concrete, buildings, etc.).  The capping alternative, should regulatory closure be the 

ultimate goal, will require Ecology authorization and a study of groundwater conditions underlying the 

site to confirm that arsenic has not or will not impact groundwater.  To receive a No Further Action 

(NFA) determination, Ecology will require a restrictive covenant on the property. 

Limitations 

This report is the property of Ron Eaton, Eaton Family, LLC and his authorized representatives or 

affiliates and was prepared in a manner consistent with the level of skill and care ordinarily exercised by 

members of the profession currently practicing in the same locality and under similar conditions. This 

report is intended for specific application to the property located at 2119 Mildred Street, Fircrest, 

Washington. No other warranty, expressed or implied, is made. The analyses and recommendations 

presented in this report are based upon data obtained from our review of available information at the 

time of preparing this report, our test borings drilled on the Site, or other noted data sources. 

Conditional changes may occur through time by natural or man-made process on this or adjacent 

properties. 

                                                           
4
 In-situ (“in place”) remediation refers to the cleanup of contaminated soils and groundwater without removing contaminated media 

from the subsurface, typically through the use of physical and/or chemical processes. 

5
 Ex-situ remediation involves the removal of contaminated media, for on-site treatment and subsequent return to the subsurface. 
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We appreciate the opportunity to provide environmental consulting services to you on this project. If 

you have any questions or comments regarding this submittal please do not hesitate to contact us at 

(253) 238-9270. 
 
Respectively Submitted, 
 
 
 
Stephen Spencer 
Principal 

 
 
 
 
 
 
 
 
 
 
 
 
Enclosures 

Appendix A – Project Figures 

 Figure 1: Site Location Map 

 Figure 2: Site Topographic Map 

 Figure 3: PCE Sample Location Map 

 Figure 4: Arsenic Sample Location Map 

Appendix B – Project Tables 

 Table 1: Soil Sample Analytical Results 

 MTCA Method A Cleanup Levels 

Appendix C – Labroatory Analytical Results 

 Laboratory Analytical Results 

 Sample Chain Of Custody 

Appendix D – Sample Collection Logs 

 Sample Collection Logs 

Attachment A – Kleinfelder Reports 

 Phase I Environmental Site Assessment – Kleinfelder 2005 

 Limited Phase II Environmental Site Assessment – Kleinfelder 2005 

 Supplemental Phase II Environmental Site Assessment – Kleinfelder 2005 
 

 















Sa
m

pl
e 

ID
Da

te
 C

ol
le

ct
ed

Sample depth (bgs)

Benzene
(a)

Tetrachloroethylene(PCE)
(a)

Arsenic
(b)

Total Chromium
(b)

Chromium VI
(c)

Gasoline Range Organics
(d)

Diesel Range Organics
(e)

Oil Range Organics
(e)

Toluene
(a)

Ethylbenzene
(a)

Total Xylenes
(a)

1,3,5-Trimethylbenzene
(a)

1,2,4-Trimethylbenzene
(a)

Naphthalene
(a)

Acenaphthene
(f)

Pyrene
(f)

B-
1:

5
9/

27
/2

01
1

5
<0

.0
2

0.
23

-
-

-
<1

0
-

-
<0

.0
2

<0
.0

3
<0

.0
3

<0
.0

2
<0

.0
2

<0
.0

3
-

-

B-
1:

10
9/

27
/2

01
1

10
0.

03
2

<0
.0

3
-

-
-

-
-

-
0.

17
0.

05
8

0.
34

0.
03

4
0.

13
0.

45
-

-

B-
2:

5
9/

27
/2

01
1

5
<0

.0
2

<0
.0

3
-

-
-

-
-

-
<0

.0
2

<0
.0

3
<0

.0
3

<0
.0

2
<0

.0
2

<0
.0

3
-

-

B-
2:

7.
5

9/
27

/2
01

1
7.

5
<0

.0
2

<0
.0

3
-

-
-

<1
0

-
-

<0
.0

2
<0

.0
3

<0
.0

3
<0

.0
2

<0
.0

2
<0

.0
3

-
-

B-
3:

12
9/

27
/2

01
1

12
-

-
6.

5
<5

<0
.1

-
<2

5
<4

0
-

-
-

-
-

-
-

-

B-
3:

15
9/

27
/2

01
1

15
-

-
13

5.
4

<1
-

<2
5

<4
0

-
-

-
-

-
-

-
-

B-
4:

10
9/

27
/2

01
1

10
-

-
<5

5.
8

<0
.1

-
<2

5
16

2
-

-
-

-
-

-
-

-

B-
4:

15
9/

27
/2

01
1

15
-

-
29

7.
2

<1
-

<2
5

59
2

-
-

-
-

-
-

0.
08

0.
1

B-
17

:2
0 

(B
-4

)
10

/3
/2

01
1

20
-

-
<5

-
-

-
<2

5
<4

0
-

-
-

-
-

-
-

-

B-
5:

5
9/

27
/2

01
1

5
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

B-
5:

10
9/

27
/2

01
1

10
-

-
8.

2
9.

9
<0

.5
-

<2
5

62
-

-
-

-
-

-
-

-

B-
5:

15
9/

27
/2

01
1

15
-

-
8.

8
1.

1
<0

.5
-

<2
5

37
3

-
-

-
-

-
-

<0
.0

5
<0

.0
5

B-
6:

10
9/

27
/2

01
1

10
-

-
6.

7
5.

5
<0

.1
-

<2
5

<4
0

-
-

-
-

-
-

-
-

B-
6:

15
9/

27
/2

01
1

15
-

-
5.

4
10

<0
.1

-
<2

5
87

-
-

-
-

-
-

-
-

B-
7:

10
9/

27
/2

01
1

10
-

-
41

5.
3

1.
9

-
<2

5
<4

0
-

-
-

-
-

-
-

-

B-
7:

15
9/

27
/2

01
1

15
-

-
9.

8
9.

3
<0

.1
-

<2
5

50
-

-
-

-
-

-
-

-

B-
8:

5
9/

27
/2

01
1

5
-

-
5.

5
5.

6
<0

.1
-

<2
5

<4
0

-
-

-
-

-
-

-
-

B-
8:

10
9/

27
/2

01
1

10
-

-
5.

1
<5

<0
.5

-
<2

5
<4

0
-

-
-

-
-

-
-

-

B-
8:

15
9/

27
/2

01
1

15
-

-
47

-
-

-
<2

5
<4

0
-

-
-

-
-

-
-

-

Ta
bl

e 
2 

Su
m

m
ar

y 
of

 D
et

ec
te

d 
Ta

rg
et

 A
na

ly
te

s i
n 

So
il 

 
21

19
 M

ild
re

d 
St

re
et

 
Fi

rc
re

st
 W

as
hi

ng
to

n 

O
ct

ob
er

 6
, 2

01
1  

P
ag

e 
1 

of
 3



Sa
m

pl
e 

ID
Da

te
 C

ol
le

ct
ed

Sample depth (bgs)

Benzene
(a)

Tetrachloroethylene(PCE)
(a)

Arsenic
(b)

Total Chromium
(b)

Chromium VI
(c)

Gasoline Range Organics
(d)

Diesel Range Organics
(e)

Oil Range Organics
(e)

Toluene
(a)

Ethylbenzene
(a)

Total Xylenes
(a)

1,3,5-Trimethylbenzene
(a)

1,2,4-Trimethylbenzene
(a)

Naphthalene
(a)

Acenaphthene
(f)

Pyrene
(f)

Ta
bl

e 
2 

Su
m

m
ar

y 
of

 D
et

ec
te

d 
Ta

rg
et

 A
na

ly
te

s i
n 

So
il 

 
21

19
 M

ild
re

d 
St

re
et

 
Fi

rc
re

st
 W

as
hi

ng
to

n 

O
ct

ob
er

 6
, 2

01
1  

B-
9:

4
9/

27
/2

01
1

4
-

-
11

6.
2

<0
.5

-
<2

5
<4

0
-

-
-

-
-

-
-

-

B-
9:

12
9/

27
/2

01
1

12
-

-
5.

7
<5

<0
.1

-
<2

5
89

-
-

-
-

-
-

-
-

B-
10

:1
0

9/
27

/2
01

1
10

-
-

9.
6

6.
1

<1
-

<2
5

<4
0

-
-

-
-

-
-

-
-

B-
10

:1
5

9/
27

/2
01

1
15

-
-

45
<5

<1
-

<2
5

82
-

-
-

-
-

-
-

-

B-
11

:4
9/

27
/2

01
1

4
-

-
10

.4
8.

2
<0

.5
-

<2
5

10
9

-
-

-
-

-
-

-
-

B-
11

:1
2

9/
27

/2
01

1
12

-
-

<5
<5

<0
.1

-
<2

5
<4

0
-

-
-

-
-

-
-

-

B-
12

:5
9/

27
/2

01
1

5
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

B-
12

:1
0

9/
27

/2
01

1
10

-
-

<5
<5

<0
.1

-
<2

5
24

0
-

-
-

-
-

-
-

-

B-
12

:1
5

9/
27

/2
01

1
15

-
-

<5
9.

1
<0

.1
-

<2
5

<4
0

-
-

-
-

-
-

-
-

B-
13

:7
10

/3
/2

01
1

7
<0

.0
2

0.
14

-
-

-
<1

0
-

-
<0

.0
2

<0
.0

3
<0

.0
3

<0
.0

2
<0

.0
2

<0
.0

3
-

-

B-
14

:5
10

/3
/2

01
1

5
<0

.0
2

0.
19

-
-

-
<1

0
-

-
<0

.0
2

<0
.0

3
<0

.0
3

<0
.0

2
<0

.0
2

<0
.0

3
-

-

B-
14

:9
10

/3
/2

01
1

9
<0

.0
2

0.
08

7
-

-
-

<1
0

-
-

<0
.0

2
<0

.0
3

<0
.0

3
<0

.0
2

<0
.0

2
<0

.0
3

-
-

B-
15

:5
10

/3
/2

01
1

5
<0

.0
2

<0
.0

3
-

-
-

<1
0

-
-

<0
.0

2
<0

.0
3

<0
.0

3
<0

.0
2

<0
.0

2
<0

.0
3

-
-

B-
15

:1
1

10
/3

/2
01

1
11

<0
.0

2
<0

.0
3

-
-

-
<1

0
-

-
<0

.0
2

<0
.0

3
<0

.0
3

<0
.0

2
<0

.0
2

<0
.0

3
-

-

B-
16

:2
0 

(B
-5

)
10

/3
/2

01
1

20
-

-
29

-
-

-
<2

5
<4

0
-

-
-

-
-

-
-

-

B-
16

:2
3 

(B
-5

)
10

/3
/2

01
1

23
-

-
<5

-
-

-
-

-
-

-
-

-
-

-
-

-

B-
18

:1
5

10
/3

/2
01

1
15

-
-

47
-

-
-

-
-

-
-

-
-

-
-

-
-

B-
18

:2
0

10
/3

/2
01

1
20

-
-

<5
-

-
-

-
-

-
-

-
-

-
-

-
-

B-
19

:1
5

10
/3

/2
01

1
15

-
-

43
-

-
-

-
-

-
-

-
-

-
-

-
-

P
ag

e 
2 

of
 3



Sa
m

pl
e 

ID
Da

te
 C

ol
le

ct
ed

Sample depth (bgs)

Benzene
(a)

Tetrachloroethylene(PCE)
(a)

Arsenic
(b)

Total Chromium
(b)

Chromium VI
(c)

Gasoline Range Organics
(d)

Diesel Range Organics
(e)

Oil Range Organics
(e)

Toluene
(a)

Ethylbenzene
(a)

Total Xylenes
(a)

1,3,5-Trimethylbenzene
(a)

1,2,4-Trimethylbenzene
(a)

Naphthalene
(a)

Acenaphthene
(f)

Pyrene
(f)

Ta
bl

e 
2 

Su
m

m
ar

y 
of

 D
et

ec
te

d 
Ta

rg
et

 A
na

ly
te

s i
n 

So
il 

 
21

19
 M

ild
re

d 
St

re
et

 
Fi

rc
re

st
 W

as
hi

ng
to

n 

O
ct

ob
er

 6
, 2

01
1  

B-
19

:2
0

10
/3

/2
01

1
20

-
-

<5
-

-
-

-
-

-
-

-
-

-
-

-
-

B-
20

:2
0 

(B
-1

0)
10

/3
/2

01
1

20
-

-
6

-
-

-
-

-
-

-
-

-
-

-
-

-

0.
02

0.
03

5
5

0.
1

10
25

40
0.

02
0.

03
0.

03
0.

02
0.

02
0.

03
0.

05
0.

05

0.
03

0.
05

20
2,

00
0

19
30

/1
00

(g
)

2,
00

0
2,

00
0

7
6

9
N

VE
N

VE
5

N
VE

N
VE

Bo
rin

gs
Sa

m
pl

e 
De

pt
h

As
-1

 th
ro

ug
h 

As
-7

10
,1

5,
20

As
-8

 th
ro

ug
h 

As
-1

3
5

B
ol

de
d 

an
d 

sh
ad

ed
 c

on
ce

nt
ra

tio
n 

- i
nd

ic
at

es
 th

at
 th

e 
co

nc
en

tra
tio

n 
ex

ce
ed

ed
 th

e 
M

TC
A 

M
et

ho
d 

A 
So

il 
C

le
an

up
 L

ev
el

 
B

ol
de

d-
 in

di
ca

te
s 

th
at

 th
e 

co
nc

en
tra

tio
n 

w
as

 a
bo

ve
 th

e 
la

bo
ra

to
ry

 d
et

ec
tio

n 
lim

it
(a

) V
ol

at
ile

 o
rg

an
ic

 c
om

po
un

ds
 a

na
ly

ze
d 

us
in

g 
EP

A 
M

et
ho

d 
82

60
(b

) A
na

ly
ze

d 
us

in
g 

EP
A 

M
et

ho
d 

60
10

 o
r 7

01
0

(c
) A

na
ly

ze
d 

us
in

g 
EP

A 
M

et
ho

d 
71

96
(d

) A
na

ly
ze

d 
us

in
g 

Ec
ol

og
y 

M
et

ho
d 

N
W

TP
H

-G
x

(e
) A

na
ly

ze
d 

us
in

g 
Ec

ol
og

y 
M

et
ho

d 
N

W
TP

H
-D

x
(f)

 P
ol

yc
yc

lic
 a

ro
m

at
ic

 h
yd

ro
ca

rb
on

s 
an

al
yz

ed
 u

si
ng

 E
PA

 M
et

ho
d 

82
70

(g
) T

he
 M

TC
A 

M
et

ho
d 

A 
So

il 
C

le
an

up
 L

ev
el

 fo
r g

as
ol

in
e 

ra
ng

e 
or

ga
ni

cs
 is

 3
0 

m
g/

kg
 w

he
n 

be
nz

en
e 

is
 p

re
se

nt
 a

nd
 1

00
 m

g/
kg

 w
he

n 
no

 b
en

ze
ne

 is
 p

re
se

nt
"-

" I
nd

ic
at

es
 th

at
 th

e 
sa

m
pl

e 
w

as
 n

ot
 a

na
ly

ze
d 

fo
r t

he
 in

di
ca

te
d 

an
al

ys
is

G
ra

y 
sh

ad
e 

in
di

ca
te

s 
sa

m
pl

e 
w

as
 n

ot
 a

na
ly

ze
d 

an
d 

is
 b

ei
ng

 h
el

d 
ha

d 
th

e 
la

bo
ra

to
ry

 fo
r p

ot
en

tia
l f

ut
ur

e 
an

al
ys

is
N

VE
 - 

N
o 

va
lu

e 
es

ta
bl

is
he

d.
 N

o 
M

TC
A 

M
et

ho
d 

A 
C

le
an

up
 L

ev
el

 h
as

 b
ee

n 
es

ta
bl

is
he

d 
fo

r t
he

 in
di

ca
te

d 
an

al
yt

e

M
TC

A-
A 

So
il 

Cl
ea

nu
p 

Le
ve

l F
or

 U
nr

es
tr

ic
te

d 
La

nd
 U

se
s

La
bo

ra
to

ry
 M

et
ho

d 
Re

po
rt

in
g 

Le
ve

l 

Ra
tio

na
le

 fo
r P

ro
po

se
d 

Bo
rin

g 
Lo

ca
tio

n

De
te

rm
in

e 
ve

rt
ic

al
 a

nd
 la

te
ra

l e
xt

en
t o

f A
s I

m
pa

ct
s i

n 
th

e 
ar

ea
 B

-1
0/

B-
20

, B
-1

8 
&

 B
-1

9

De
te

rm
in

e 
ve

rt
ic

al
 a

nd
 la

te
ra

l e
xt

en
t o

f A
s I

m
pa

ct
s i

n 
th

e 
ar

ea
 o

f B
-5

/B
-1

6 
an

d 
B-

4/
B-

17
.  

As
-9

 d
at

a 
w

ou
ld

 a
lso

 b
e 

us
ed

 to
 a

ss
es

s B
-7

 a
re

 o
f i

m
pa

ct
s

P
ag

e 
3 

of
 3











LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Date Surrogate Diesel Mineral Oil Oil
Number Analyzed Recovery (%) (mg/kg) (mg/kg) (mg/kg)
Method Blank 9/27/11 96 nd nd nd
Method Blank 9/28/11 69 nd nd nd
B-4:10 9/27/11 90 nd nd 162
B-4:15 9/27/11 114 nd nd 592
B-5:10 9/27/11 82 nd nd 62
B-5:15 9/27/11 100 nd nd 373
B-8:5 9/28/11 69 nd nd nd
B-8:10 9/28/11 119 nd nd nd
B-6:10 9/28/11 66 nd nd nd
B-6:15 9/28/11 119 nd nd 87
B-7:10 9/28/11 115 nd nd nd
B-7:15 9/28/11 71 nd nd 50
B-3:12 9/28/11 72 nd nd nd
B-3:15 9/28/11 71 nd nd nd
B-10:10 9/28/11 74 nd nd nd
B-10:15 9/28/11 88 nd nd 82
B-9:4 9/28/11 99 nd nd nd
B-9:12 9/28/11 81 nd nd 89
B-11:4 9/27/11 90 nd nd 109
B-11:12 9/28/11 92 nd nd nd
B-12:10 9/28/11 122 nd nd 240
B-12:15 9/28/11 67 nd nd nd
B-12:15 Dup 9/28/11 128 nd nd nd

Practical Quantitation Limit 25 40 40

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

ANALYSES PERFORMED BY:  Jamie Hart  & Sherry Chilcutt

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Soil
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Date Surrogate Diesel Mineral Oil Oil
Number Analyzed Recovery (%) (mg/kg) (mg/kg) (mg/kg)
Method Blank 9/28/11 69 nd nd nd
B-4:15 9/27/11 115 nd nd 497

Practical Quantitation Limit 25 40 40

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination.

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

ANALYSES PERFORMED BY:  Sherry Chilcutt

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Soil with Si Gel

Page 2 of 2



LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Description  Method B-1:10 B-2:5 B-2:5
Blank Dup

Date Sampled Reporting N/A 9/27/11 9/27/11 9/27/11
Date Analyzed Limits 9/27/11 9/27/11 9/27/11 9/27/11

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Dichlorodifluoromethane 0.06 nd nd nd nd
Chloromethane 0.06 nd nd nd nd
Vinyl chloride 0.02 nd nd nd nd
Bromomethane 0.09 nd nd nd nd
Chloroethane 0.06 nd nd nd nd
Trichlorofluoromethane 0.05 nd nd nd nd
1,1-Dichloroethene 0.05 nd nd nd nd
Methylene chloride 0.02 nd nd nd nd
Methyl tert-Butyl Ether (MTBE 0.02 nd nd nd nd
trans -1,2-Dichloroethene 0.02 nd nd nd nd
1,1-Dichloroethane 0.02 nd nd nd nd
2,2-Dichloropropane 0.05 nd nd nd nd
cis -1,2-Dichloroethene 0.02 nd nd nd nd
Chloroform 0.02 nd nd nd nd
1,1,1-Trichloroethane (TCA) 0.02 nd nd nd nd
Carbon tetrachloride 0.02 nd nd nd nd
1,1-Dichloropropene 0.02 nd nd nd nd
Benzene 0.02 nd 0.032 nd nd
1,2-Dichloroethane (EDC) 0.03 nd nd nd nd
Trichloroethene (TCE) 0.03 nd nd nd nd
1,2-Dichloropropane 0.02 nd nd nd nd
Dibromomethane 0.04 nd nd nd nd
Bromodichloromethane 0.02 nd nd nd nd
cis-1,3-Dichloropropene 0.02 nd nd nd nd
Toluene 0.02 nd 0.17 nd nd
Trans-1,3-Dichloropropene 0.03 nd nd nd nd
1,1,2-Trichloroethane 0.03 nd nd nd nd
Tetrachloroethene (PCE) 0.02 nd nd nd nd
1,3-Dichloropropane 0.05 nd nd nd nd
Dibromochloromethane 0.03 nd nd nd nd
1,2-Dibromoethane (EDB) * 0.005 nd nd nd nd
Chlorobenzene 0.02 nd nd nd nd
1,1,1,2-Tetrachloroethane 0.03 nd nd nd nd
Ethylbenzene 0.03 nd 0.058 nd nd
Total Xylenes 0.03 nd 0.34 nd nd
Styrenes 0.02 nd nd nd nd

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL

Page 1 of 3



LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Description  Method B-1:10 B-2:5 B-2:5
Blank Dup

Date Sampled Reporting N/A 9/27/11 9/27/11 9/27/11
Date Analyzed Limits 9/27/11 9/27/11 9/27/11 9/27/11

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Bromoform 0.02 nd nd nd nd
Isopropylbenzene 0.08 nd nd nd nd
1,2,3-Trichloropropane 0.02 nd nd nd nd
Bromobenzene 0.03 nd nd nd nd
1,1,2,2-Tetrachloroethane 0.02 nd nd nd nd
n-Propylbenzene 0.02 nd nd nd nd
2-Chlorotoluene 0.02 nd nd nd nd
4-Chlorotoluene 0.02 nd nd nd nd
1,3,5-Trimethylbenzene 0.02 nd 0.034 nd nd
tert-Butylbenzene 0.02 nd nd nd nd
1,2,4-Trimethylbenzene 0.02 nd 0.13 nd nd
sec-Butylbenzene 0.02 nd nd nd nd
1,3-Dichlorobenzene 0.02 nd nd nd nd
Isopropyltoluene 0.02 nd nd nd nd
1,4-Dichlorobenzene 0.02 nd nd nd nd
1,2-Dichlorobenzene 0.02 nd nd nd nd
n-Butylbenzene 0.02 nd nd nd nd
1,2-Dibromo-3-Chloropropane 0.03 nd nd nd nd
1,2,4-Trichlorolbenzene 0.05 nd nd nd nd
Hexachloro-1,3-butadiene 0.10 nd nd nd nd
Naphthalene 0.03 nd 0.45 nd nd
1,2,3-Trichlorobenzene 1.0 nd nd nd nd

Surrogate Recovery
Dibromofluoromethane 76 77 68 77
1,2-Dichloroethane-d4 135 125 114 133
Toluene-d8 123 124 122 123
4-Bromofluorobenzene 78 78 79 76
"nd"  Indicates not detected at listed detection limit.
"int"  Indicates that interference prevents determination.
* INSTRUMENT DETECTION LIMIT
ACCEPTABLE RECOVERY LIMITS FOR SURROGATE 65% TO 135%

ANALYSES PERFORMED BY:  Sherry Chilcutt

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL

Page 2 of 3



LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

RPD

Spiked Measured Spike Spiked Measured Spike
 Conc. Conc. Recovery Conc. Conc. Recovery

(mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (%)

1,1-Dichloroethene 0.5 int int 0.5 9.00 1800 n/a

Benzene 0.5 0.41 82 0.5 0.41 82 0.0

Toluene 0.5 int int 0.5 int int n/a

Chlorobenzene 0.5 0.55 110 0.5 0.57 114 3.6

Trichloroethene (TCE) 0.5 0.37 74 0.5 0.42 84 12.7

Surrogate Recovery
Dibromofluoromethane 72 72
1,2-Dichloroethane-d4 124 134
Toluene-d8 119 124
4-Bromofluorobenzene 80 76

Spiked Measured Spike
 Conc. Conc. Recovery

(mg/kg) (mg/kg) (%)

1,1-Dichloroethene 0.5 0.62 124
Benzene 0.5 0.37 74
Toluene 0.5 0.36 72
Chlorobenzene 0.5 0.49 98
Trichloroethene (TCE) 0.5 0.38 76

Surrogate Recovery
Dibromofluoromethane 78
1,2-Dichloroethane-d4 111
Toluene-d8 129
4-Bromofluorobenzene 72

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

ANALYSES PERFORMED BY:  Sherry Chilcutt

Matrix Spike Matrix Spike Duplicate

Laboratory Control Sample

QA/QC Data - EPA 8260C Analyses

Sample Identification: L110927-10
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Date Chromium Arsenic
Number Analyzed (mg/kg) (mg/kg)
Method Blank 9/28/11 nd nd
B-4:10 9/28/11 5.8 nd
B-4:15 9/28/11 7.2 29
B-5:10 9/28/11 9.9 8.2
B-5:15 9/28/11 11 8.8
B-8:5 9/28/11 5.6 5.5
B-8:10 9/28/11 nd 5.1
B-6:10 9/28/11 5.5 6.7
B-6:15 9/28/11 10 5.4
B-7:10 9/28/11 5.3 41
B-7:15 9/28/11 9.3 9.8
B-3:12 9/28/11 nd 6.5
B-3:15 9/28/11 5.4 13
B-10:10 9/28/11 6.1 9.6
B-10:15 9/28/11 nd 45
B-9:4 9/28/11 6.2 11
B-9:12 9/28/11 nd 5.7
B-11:4 9/28/11 8.2 10.4
B-11:12 9/28/11 nd nd
B-12:10 9/28/11 nd nd
B-12:15 9/28/11 9.1 nd
B-12:15 Dup 9/28/11 8.1 5.6

Practical Quantitation Limit 5.0 5.0

"nd" Indicates not detected at the listed detection limits.

ANALYSES PERFORMED BY:  Sherry Chilcutt

Analyses of Metals in Soil by EPA Method 7010 Series
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Date Chromium Arsenic
Number Analyzed (% Recovery) (% Recovery)
LCS 9/28/11 116% 108%
B-12:15 MS 9/28/11 int 97%
B-12:15 MSD 9/28/11 int 79%
RPD 9/28/11 20%

Practical Quantitation Limit 5.0 5.0

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

ANALYSES PERFORMED BY:  Sherry Chilcutt

QA/QC for Metals in Soil by EPA Method 7010 Series
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Date Surrogate Gasoline
Number Analyzed Recovery (%) (mg/l)
Method Blank 9/29/11 121 nd
B-1:5 9/29/11 131 nd
B-2:7.5 9/29/11 127 nd

Practical Quantitation Limit 1.0

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Toluene-d8): 65% TO 135%

ANALYSES PERFORMED BY:  Paul Burke

Analyses of Gasoline (NWTPH-Gx) in Soil
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Description  Method B-1:5 B-2:7.5
Blank

Date Sampled Reporting N/A 9/27/11 9/27/11
Date Analyzed Limits 9/29/11 9/29/11 9/29/11

(mg/l) (mg/l) (mg/l) (mg/l)

Dichlorodifluoromethane 0.4 nd nd nd
Chloromethane 0.4 nd nd nd
Vinyl chloride 0.2 nd nd nd
Bromomethane 0.4 nd nd nd
Chloroethane 0.4 nd nd nd
Trichlorofluoromethane 0.4 nd nd nd
1,1-Dichloroethene 0.4 nd nd nd
Methylene chloride 0.2 nd nd nd
Methyl tert- Butyl Ether (MTBE) 1.0 nd nd nd
trans -1,2-Dichloroethene 0.2 nd nd nd
1,1-Dichloroethane 0.2 nd nd nd
2,2-Dichloropropane 0.4 nd nd nd
cis -1,2-Dichloroethene 0.2 nd nd nd
Chloroform 0.2 nd nd nd
1,1,1-Trichloroethane (TCA) 0.2 nd nd nd
Carbon tetrachloride 0.2 nd nd nd
1,1-Dichloropropene 0.2 nd nd nd
Benzene 0.2 nd nd nd
1,2-Dichloroethane (EDC) 0.2 nd nd nd
Trichloroethene (TCE) 0.2 nd nd nd
1,2-Dichloropropane 0.2 nd nd nd
Dibromomethane 0.2 nd nd nd
Bromodichloromethane 0.2 nd nd nd
cis-1,3-Dichloropropene 0.2 nd nd nd
Toluene 0.2 nd nd nd
Trans-1,3-Dichloropropene 0.2 nd nd nd
1,1,2-Trichloroethane 0.2 nd nd nd
Tetrachloroethene (PCE) 0.2 nd 0.23 nd
1,3-Dichloropropane 0.2 nd nd nd
Dibromochloromethane 0.2 nd nd nd
1,2-Dibromoethane (EDB) * 0.01 nd nd nd
Chlorobenzene 0.2 nd nd nd
1,1,1,2-Tetrachloroethane 0.2 nd nd nd
Ethylbenzene 0.2 nd nd nd
Total Xylenes 0.4 nd nd nd
Styrenes 0.2 nd nd nd

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Sample Description  Method B-1:5 B-2:7.5
Blank

Date Sampled Reporting N/A 9/27/11 9/27/11
Date Analyzed Limits 9/29/11 9/29/11 9/29/11

(ug/l) (mg/l) (mg/l) (mg/l)

Bromoform 0.2 nd nd nd
Isopropylbenzene 0.8 nd nd nd
1,2,3-Trichloropropane 0.2 nd nd nd
Bromobenzene 0.2 nd nd nd
1,1,2,2-Tetrachloroethane 0.2 nd nd nd
n-Propylbenzene 0.2 nd nd nd
2-Chlorotoluene 0.2 nd nd nd
4-Chlorotoluene 0.2 nd nd nd
1,3,5-Trimethylbenzene 0.2 nd nd nd
tert-Butylbenzene 0.2 nd nd nd
1,2,4-Trimethylbenzene 0.2 nd nd nd
sec-Butylbenzene 0.2 nd nd nd
1,3-Dichlorobenzene 0.2 nd nd nd
Isopropyltoluene 0.2 nd nd nd
1,4-Dichlorobenzene 0.2 nd nd nd
1,2-Dichlorobenzene 0.2 nd nd nd
n-Butylbenzene 0.2 nd nd nd
1,2-Dibromo-3-Chloropropane 0.2 nd nd nd
1,2,4-Trichlorolbenzene 0.4 nd nd nd
Hexachloro-1,3-butadiene 1.0 nd nd nd
Naphthalene 1.0 nd nd nd
1,2,3-Trichlorobenzene 1.0 nd nd nd

Surrogate Recovery
Dibromofluoromethane 83% 74% 71%
1,2-Dichloroethane-d4 124% 130% 121%
Toluene-d8 121% 131% 127%
4-Bromofluorobenzene 77% 77% 80%
"nd"  Indicates not detected at listed detection limit.
"int"  Indicates that interference prevents determination.
* INSTRUMENT DETECTION LIMIT
ACCEPTABLE RECOVERY LIMITS FOR SURROGATE 65% TO 135%

ANALYSES PERFORMED BY:  Paul Burke

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL

Page 2 of 3



LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110927-13

Spiked Measured Spike
 Conc. Conc. Recovery

(ug/l) (ug/l) (%)

1,1-Dichloroethene 10 12.0 120
Benzene 10 8.9 89
Toluene 10 7.8 78
Chlorobenzene 10 10.6 106
Trichloroethene (TCE) 10 7.9 79

Surrogate Recovery
Dibromofluoromethane 95
1,2-Dichloroethane-d4 123
Toluene-d8 134
4-Bromofluorobenzene 75

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

ANALYSES PERFORMED BY:  Paul Burke

QA/QC Data - EPA 8260C Analyses

Laboratory Control Sample

Page 3 of 3



























LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROPERTY PROJECT
Tacoma, Washington
ECI
Libby Project No. L110930-3

Sample Date Surrogate Diesel Mineral Oil Oil
Number Analyzed Recovery (%) (mg/kg) (mg/kg) (mg/kg)
Method Blank 9/29/11 112 nd nd nd
TP-1-2' 9/29/11 103 nd nd nd
TP-1-4' 9/29/11 85 nd nd 542
TP-2-2' 9/29/11 89 nd nd nd
TP-2-4' 9/29/11 89 nd nd 66

Practical Quantitation Limit 25 40 40

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

ANALYSES PERFORMED BY:  Jamie Hart

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Soil

Page 1 of 1







LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROJECT
Tacoma, Washington
ECI
Libby Project No. L111003-4

Sample Description  Method B-13:7 B-14:5 B-14:9 B-15:5
Blank

Date Sampled Reporting N/A 10/3/11 10/3/11 10/3/11 10/3/11
Date Analyzed Limits 10/3/11 10/3/11 10/3/11 10/3/11 10/3/11

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Dichlorodifluoromethane 0.06 nd nd nd nd nd
Chloromethane 0.06 nd nd nd nd nd
Vinyl chloride 0.02 nd nd nd nd nd
Bromomethane 0.09 nd nd nd nd nd
Chloroethane 0.06 nd nd nd nd nd
Trichlorofluoromethane 0.05 nd nd nd nd nd
1,1-Dichloroethene 0.05 nd nd nd nd nd
Methylene chloride 0.02 nd nd nd nd nd
Methyl tert- Butyl Ether (MTBE) 0.02 nd nd nd nd nd
trans -1,2-Dichloroethene 0.02 nd nd nd nd nd
1,1-Dichloroethane 0.02 nd nd nd nd nd
2,2-Dichloropropane 0.05 nd nd nd nd nd
cis -1,2-Dichloroethene 0.02 nd nd nd nd nd
Chloroform 0.02 nd nd nd nd nd
1,1,1-Trichloroethane (TCA) 0.02 nd nd nd nd nd
Carbon tetrachloride 0.02 nd nd nd nd nd
1,1-Dichloropropene 0.02 nd nd nd nd nd
Benzene 0.02 nd nd nd nd nd
1,2-Dichloroethane (EDC) 0.03 nd nd nd nd nd
Trichloroethene (TCE) 0.03 nd nd nd nd nd
1,2-Dichloropropane 0.02 nd nd nd nd nd
Dibromomethane 0.04 nd nd nd nd nd
Bromodichloromethane 0.02 nd nd nd nd nd
cis-1,3-Dichloropropene 0.02 nd nd nd nd nd
Toluene 0.02 nd nd nd nd nd
Trans-1,3-Dichloropropene 0.03 nd nd nd nd nd
1,1,2-Trichloroethane 0.03 nd nd nd nd nd
Tetrachloroethene (PCE) 0.02 nd 0.14 0.19 0.087 nd
1,3-Dichloropropane 0.05 nd nd nd nd nd
Dibromochloromethane 0.03 nd nd nd nd nd
1,2-Dibromoethane (EDB) * 0.005 nd nd nd nd nd
Chlorobenzene 0.02 nd nd nd nd nd
1,1,1,2-Tetrachloroethane 0.03 nd nd nd nd nd
Ethylbenzene 0.03 nd nd nd nd nd
Total Xylenes 0.03 nd nd nd nd nd
Styrenes 0.02 nd nd nd nd nd

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROJECT
Tacoma, Washington
ECI
Libby Project No. L111003-4

Sample Description  Method B-13:7 B-14:5 B-14:9 B-15:5
Blank

Date Sampled Reporting N/A 10/3/11 10/3/11 10/3/11 10/3/11
Date Analyzed Limits 10/3/11 10/3/11 10/3/11 10/3/11 10/3/11

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Bromoform 0.02 nd nd nd nd nd
Isopropylbenzene 0.08 nd nd nd nd nd
1,2,3-Trichloropropane 0.02 nd nd nd nd nd
Bromobenzene 0.03 nd nd nd nd nd
1,1,2,2-Tetrachloroethane 0.02 nd nd nd nd nd
n-Propylbenzene 0.02 nd nd nd nd nd
2-Chlorotoluene 0.02 nd nd nd nd nd
4-Chlorotoluene 0.02 nd nd nd nd nd
1,3,5-Trimethylbenzene 0.02 nd nd nd nd nd
tert-Butylbenzene 0.02 nd nd nd nd nd
1,2,4-Trimethylbenzene 0.02 nd nd nd nd nd
sec-Butylbenzene 0.02 nd nd nd nd nd
1,3-Dichlorobenzene 0.02 nd nd nd nd nd
Isopropyltoluene 0.02 nd nd nd nd nd
1,4-Dichlorobenzene 0.02 nd nd nd nd nd
1,2-Dichlorobenzene 0.02 nd nd nd nd nd
n-Butylbenzene 0.02 nd nd nd nd nd
1,2-Dibromo-3-Chloropropane 0.03 nd nd nd nd nd
1,2,4-Trichlorolbenzene 0.05 nd nd nd nd nd
Hexachloro-1,3-butadiene 0.10 nd nd nd nd nd
Naphthalene 0.03 nd nd nd nd nd
1,2,3-Trichlorobenzene 1.0 nd nd nd nd nd

Surrogate Recovery
Dibromofluoromethane 89 75 86 83 81
1,2-Dichloroethane-d4 116 95 125 130 130
Toluene-d8 113 127.0 127 125 128
4-Bromofluorobenzene 78 74 79 79 80
"nd"  Indicates not detected at listed detection limit.
"int"  Indicates that interference prevents determination.
* INSTRUMENT DETECTION LIMIT
ACCEPTABLE RECOVERY LIMITS FOR SURROGATE 65% TO 135%

ANALYSES PERFORMED BY:  Paul Burke

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROJECT
Tacoma, Washington
ECI
Libby Project No. L111003-4

Spiked Measured Spike
 Conc. Conc. Recovery

(mg/kg) (mg/kg) (%)

1,1-Dichloroethene 0.5 0.38 76
Benzene 0.5 0.36 72
Toluene 0.5 0.39 78
Chlorobenzene 0.5 0.33 66
Trichloroethene (TCE) 0.5 0.37 74

Surrogate Recovery
Dibromofluoromethane 117
1,2-Dichloroethane-d4 119
Toluene-d8 124
4-Bromofluorobenzene 80

Spiked Measured Spike
 Conc. Conc. Recovery

(mg/kg) (mg/kg) (%)

1,1-Dichloroethene 0.5 0.46 92
Benzene 0.5 0.36 72
Toluene 0.5 0.40 80
Chlorobenzene 0.5 0.34 68
Trichloroethene (TCE) 0.5 0.39 78

Surrogate Recovery
Dibromofluoromethane 116
1,2-Dichloroethane-d4 111
Toluene-d8 122
4-Bromofluorobenzene 72

ACCEPTABLE RECOVERY LIMITS FOR  MATRIX SPIKES: 65%-135%
ACCEPTABLE RPD IS 35%

ANALYSES PERFORMED BY:  Paul Burke

Matrix Spike

Laboratory Control Sample

QA/QC Data - EPA 8260C Analyses

Sample Identification: B-13:7
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROJECT
Tacoma, Washington
ECI
Libby Project No. L111003-4

Sample Description  B-15:5 B-15:11
Dup

Date Sampled Reporting 10/3/11 10/3/11
Date Analyzed Limits 10/3/11 10/3/11

(mg/kg) (mg/kg) (mg/kg)

Dichlorodifluoromethane 0.06 nd nd
Chloromethane 0.06 nd nd
Vinyl chloride 0.02 nd nd
Bromomethane 0.09 nd nd
Chloroethane 0.06 nd nd
Trichlorofluoromethane 0.05 nd nd
1,1-Dichloroethene 0.05 nd nd
Methylene chloride 0.02 nd nd
Methyl tert- Butyl Ether (MTBE) 0.02 nd nd
trans -1,2-Dichloroethene 0.02 nd nd
1,1-Dichloroethane 0.02 nd nd
2,2-Dichloropropane 0.05 nd nd
cis -1,2-Dichloroethene 0.02 nd nd
Chloroform 0.02 nd nd
1,1,1-Trichloroethane (TCA) 0.02 nd nd
Carbon tetrachloride 0.02 nd nd
1,1-Dichloropropene 0.02 nd nd
Benzene 0.02 nd nd
1,2-Dichloroethane (EDC) 0.03 nd nd
Trichloroethene (TCE) 0.03 nd nd
1,2-Dichloropropane 0.02 nd nd
Dibromomethane 0.04 nd nd
Bromodichloromethane 0.02 nd nd
cis-1,3-Dichloropropene 0.02 nd nd
Toluene 0.02 nd nd
Trans-1,3-Dichloropropene 0.03 nd nd
1,1,2-Trichloroethane 0.03 nd nd
Tetrachloroethene (PCE) 0.02 nd nd
1,3-Dichloropropane 0.05 nd nd
Dibromochloromethane 0.03 nd nd
1,2-Dibromoethane (EDB) * 0.005 nd nd
Chlorobenzene 0.02 nd nd
1,1,1,2-Tetrachloroethane 0.03 nd nd
Ethylbenzene 0.03 nd nd
Total Xylenes 0.03 nd nd
Styrenes 0.02 nd nd

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROJECT
Tacoma, Washington
ECI
Libby Project No. L111003-4

Sample Description  B-15:5 B-15:11
Dup

Date Sampled Reporting N/A 10/3/11
Date Analyzed Limits 10/3/11 10/3/11

(mg/kg) (mg/kg) (mg/kg)

Bromoform 0.02 nd nd
Isopropylbenzene 0.08 nd nd
1,2,3-Trichloropropane 0.02 nd nd
Bromobenzene 0.03 nd nd
1,1,2,2-Tetrachloroethane 0.02 nd nd
n-Propylbenzene 0.02 nd nd
2-Chlorotoluene 0.02 nd nd
4-Chlorotoluene 0.02 nd nd
1,3,5-Trimethylbenzene 0.02 nd nd
tert-Butylbenzene 0.02 nd nd
1,2,4-Trimethylbenzene 0.02 nd nd
sec-Butylbenzene 0.02 nd nd
1,3-Dichlorobenzene 0.02 nd nd
Isopropyltoluene 0.02 nd nd
1,4-Dichlorobenzene 0.02 nd nd
1,2-Dichlorobenzene 0.02 nd nd
n-Butylbenzene 0.02 nd nd
1,2-Dibromo-3-Chloropropane 0.03 nd nd
1,2,4-Trichlorolbenzene 0.05 nd nd
Hexachloro-1,3-butadiene 0.10 nd nd
Naphthalene 0.03 nd nd
1,2,3-Trichlorobenzene 1.0 nd nd

Surrogate Recovery
Dibromofluoromethane 89 82
1,2-Dichloroethane-d4 116 125
Toluene-d8 113 121
4-Bromofluorobenzene 78 77
"nd"  Indicates not detected at listed detection limit.
"int"  Indicates that interference prevents determination.
* INSTRUMENT DETECTION LIMIT
ACCEPTABLE RECOVERY LIMITS FOR SURROGATE 65% TO 135%

ANALYSES PERFORMED BY:  Paul Burke

VOLATILE ORGANIC COMPOUNDS BY EPA METHOD 8260C IN SOIL
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROJECT
Tacoma, Washington
ECI
Libby Project No. L111003-4

Sample Date Surrogate Gasoline
Number Analyzed Recovery (%) (mg/kg)
Method Blank 10/3/11 113 nd
B-13:7 10/3/11 127 nd
B-14:5 10/3/11 127 nd
B-14:9 10/3/11 125 nd
B-15:5 10/3/11 128 nd
B-15:11 10/3/11 121 nd

Practical Quantitation Limit 10

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (Toluene-d8): 65% TO 135%

ANALYSES PERFORMED BY:  Paul Burke

Analyses of Gasoline (NWTPH-Gx) in Soil
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LIBBY ENVIRONMENTAL CHEMISTRY LABORATORY

FREEMAN PROJECT
Tacoma, Washington
ECI
Libby Project No. L111003-4

Sample Date Surrogate Diesel Mineral Oil Oil
Number Analyzed Recovery (%) (mg/kg) (mg/kg) (mg/kg)
Method Blank 10/3/11 105 nd nd nd
B-17:20 10/3/11 116 nd nd nd
B-16:20 10/3/11 113 nd nd nd

Practical Quantitation Limit 25 40 40

"nd" Indicates not detected at the listed detection limits.
"int" Indicates that interference prevents determination

ACCEPTABLE RECOVERY LIMITS FOR SURROGATE (2-F Biphenyl): 65% TO 135%

ANALYSES PERFORMED BY:  Paul Burke

Analyses of Diesel & Oil  (NWTPH-Dx/Dx Extended) in Soil

Page 1 of 1




















