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1. INTRODUCTION 

1.1 PURPOSE 
This Phase II Environmental Site Assessment (ESA) was conducted to evaluate 
environmental conditions on the former Boise Cascade Sawmill and Plywood Mill Facility 
(the Subject Property) in Yakima, Washington. This Phase II ESA was executed in 
accordance with the “Sampling and Analysis Plan/Quality Assurance Project Plan 
(SAP/QAPP), Phase II Environmental Site Assessment” dated December 2007 (Parametrix 
2007) and in conformance with ASTM Phase II Environmental Site Assessment Process 
(E1903-97 [Reapproved 2002]). A copy of the SAP/QAPP is included in Appendix A for 
reference. 

1.2 SITE LOCATION AND DESCRIPTION 
The Subject Property is located at 805 North 7th Street in Yakima, Washington 
(see Figure 1-1). Properties adjacent to the Subject Property include: 

North: Commercial properties 

South: Commercial properties 

East: Interstate 82 

West: Residential properties 

The Subject Property occupies approximately 180 acres and is currently owned by Leelynn, 
Inc. and Wiley Mt., Inc. (Owner). The property has a generally flat topography, with a slight 
slope to the east and an elevation of 1,070 feet above the National Geodetic Vertical Datum.  

Since the early 1900s, the Subject Property operated as a sawmill and later added a plywood 
mill. The mills closed in recent years, and parts of the Subject Property are currently leased 
for hay storage, firewood packing, and wood chipping.  

A former City of Yakima municipal landfill (municipal landfill site) is located south and east 
of the Subject Property. For a period of time in the 1960s and 1970s, the City of Yakima used 
one of the former log ponds as a municipal landfill. This municipal landfill has been closed 
and covered, and has since been used as a log deck. The Owner currently leases the municipal 
landfill site from the previous owner. Parametrix is simultaneously conducting a separate 
Phase II ESA on the municipal landfill site, which includes groundwater monitoring, methane 
monitoring, and extent of refuse definition.  Results of the groundwater and methane 
monitoring associated with the municipal landfill site are referenced as relevant technical 
information in this report.  Parametrix has estimated that the municipal landfill is 
approximately 20 acres in size. 

1.3 OBJECTIVES 
The objectives of the investigation were: 

• Conduct a geophysical survey using a magnetometer and ground penetrating radar 
(GPR) to clear test pit and drilling locations for buried utilities. 

• Sample the six existing groundwater monitoring wells on the Subject Property 
(MW-1, 3, 4, 5, 6, and 10) and the three wells on the municipal landfill site (MW-7, 
MW-8, and MW-9A) for groundwater quality. Depth to water was also to be 
measured in these wells to assess the approximate direction of groundwater flow. The 
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groundwater sampling and monitoring on the municipal landfill site was conducted 
concurrently with the sampling on the Subject Property. 

• Conduct surface water sampling at the ponds on the Subject Property to assess 
surface water quality. 

• Excavate test pits and collect soil samples in areas identified as potentially 
contaminated during the site visits and file reviews, to assess the presence or absence 
of contamination. 

• Drill test borings and collect soil and groundwater samples in areas where test pits 
are not feasible, to assess the presence or absence of contamination. Based on the 
results of the groundwater sampling, convert selected borings to monitoring wells or 
gas probes. 

• Conduct a methane survey at the Subject Property to assess the potential for risk 
related to methane generation and migration. 

• Conduct a hazardous materials survey of the two boiler house structures on the 
Subject Property. 

• Evaluate the need for Subject Property remediation and prepare an opinion of 
probable cost. 

1.4 REPORT ORGANIZATION 
This report is organized as described below: 

• Sections 1: Introduction – discusses purpose, site description, and objectives of the 
assessment 

• Section 2: Background – provides a summary of historical operation at the Subject 
Property 

• Section 3: Conceptual Site Model (CSM) – discusses geology and hydrogeology 
• Sections 4: Field Investigations Activities – describes the field activities conducted 

for the assessment 
• Section 5: Summary of Results – presents the findings of the assessment 
• Section 6: Conclusions 
• Section 7: Opinion of Probable Cost and Recommendations for Further Action 
• Section 8: References 
• Section 9: Limitations and Exceptions of Assessment 
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2. BACKGROUND 
Background information, including Subject Property history and areas of potential concern, was 
compiled from a review of documents provided by the Owner and a Washington State Department 
of Ecology (Ecology) file review. This information is summarized in the following sections. See 
Figure 2-1 for locations of buildings and areas identified in this section, as well as sampling 
locations. 

2.1 SITE HISTORY  
Historically a ranch, the Subject Property was developed in 1903 by the Cascade Lumber Company 
for use as a lumber mill commencing operations in 1904. The Cascade Lumber Company merged 
with Boise Payette Lumber Company between 1957 and 1958 to form Boise Cascade. The Subject 
Property was then sold to the Owner in 2004. 

Historical documents show that of the buildings on the Subject Property that were built by Cascade 
Lumber Company, three remain: the warehouse/auto shop building (formerly a horse barn), the 
engine house, and the office. At least one other building, a fruit box factory, was on the Subject 
Property but is no longer present. Documentation (such as building permits) on the buildings built 
since then was not identifiable, and the available aerial photographs were limited. 

A 1920 Sanborn Fire Insurance map showed the presence of three log ponds taking up 
approximately 60 percent of the Subject Property, railroad tracks running generally east-west (still 
present), a boiler house, and other additional buildings. More buildings and additions to existing 
buildings, concentrated on the western side of the Subject Property, were constructed from about 
1920 through 1985. The small log sawmill was added in 1976. 
Table 2-1 provides the chronological history of activities of concern at the Subject Property. 

2.2 SUBJECT PROPERTY FEATURES AND POTENTIAL AREAS OF CONCERN 
A number of areas of concern were identified on the Subject Property during the site visits and 
historical review. Primary concerns are related to the historical uses of the property and the wood 
debris landfill. An additional area of concern located south and east of the Subject Property is the 
municipal landfill that was discussed in Section 1.0 of this report.  The site features and potential 
areas of concern on the Subject Property are described in detail below. Sampling locations are 
based on the results of these site visits and historical review. 

2.2.1 Wood Debris Landfill 
A wood debris landfill is located on 5.7 acres of the northern portion of the Subject Property (see 
Figure 2-1). The operating period of this landfill is uncertain because it was never permitted, and 
aerial photographs are limited for the likely period of use. A document submitted to Ecology by 
Boise Cascade states that the last year this landfill received material was in 1989. However, 
Ecology was aware that the landfill was continuing to operate in 1991 out of compliance with state 
law, and, as a result, the Yakima County Health District (YCHD) requested that Boise Cascade stop 
deposition of wood debris at the Subject Property and close it according to Washington 
Administrative Code (WAC) 173-304 (Steinmetz 1991). 
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A portion of this landfill was cleaned up and is no longer considered to be an environmental 
concern by Ecology (Silvestri 2005). According to the Phase I ESA, 2.6 acres were cleaned up, 
while a January 16, 1996, letter from the YCHD lists that 1.6 acres comprise the cleanup area (URS 
2003). Though the Phase I SA reports that this landfill received material until 1991, it also states 
that wood debris was accumulated in an area northeast of the kilns, along with ash generated from 
the hog fuel boiler (URS 2003). 
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Table 2-1. Chronological History of Activities of Concern at  
Former Boise Cascade Mill Site 

Year Event Source 
1903 Cascade Lumber Company purchases Subject Property(a previous 

ranch) 
URS 2003 

1904 Subject Property begins to function as lumber mill URS 2003 
Post-lumber mill 
operation 

Wood debris landfill begins operation after lumber mill begins 
operation 

Not Available 

1957 or 1958 Cascade Lumber Company merges with Boise Payette Lumber 
Company to form Boise Cascade 

URS 2003 

c. 1963 Southern log pond drained; municipal landfill begins operation Rice 1996 
1969 North and central log ponds drained from 40 to 6 acres URS 2003 
c. 1970 Municipal landfill closed Rice 1996 
early 1970s Plywood manufacturing begins at the Subject Property Not Available 
1976 Small log sawmill built URS 2003 
1981 Asbestos and sodium hydroxide dumping occurred  Ecology 1987 
1988 All known PCB-containing transformers removed from the Subject 

Property 
URS 2003 

1989 Leaking UST; consequently, four USTs removed from Subject 
Property 

Card 1990 

c. 1991 Wood debris landfill stops receiving material Barlow 1991 
1993 Ethylene glycol (antifreeze) release Kollock 1993 
1993 One UST removed from Subject Property (assumed no more USTs 

present) 
Ecology 2006 

1994 Remaining 6-acre log pond drained and filled URS 2003 
1995 Municipal landfill “rediscovered” during road construction Bassett 1996 
2000 Sodium hydroxide release into City sewer Boise Cascade 2000 
2003 Part of the wood debris landfill cleaned up Wasley 2003 
2004 Boise Cascade sells Subject Property to Leelynn, Inc. and Wiley 

Mt., Inc. (Owner) 
N/A 

PCB = polychlorinated biphenyl 
UST = underground storage tank 

2.2.2 Subject Property Buildings and Other Structures 
Currently, the largest buildings on the Subject Property are the plywood plant, the planer 
shed, the shipping shed, the kilns, and the boiler house structures. Hazardous building 
materials (i.e., asbestos) may still be present in the boiler house structures (see Appendix B). 
The large and small log sawmills have been demolished in recent years, with only the 
concrete pads remaining.  

There are also numerous offices and sheds, as well as the auto shop. These buildings are 
concentrated on the western side of the Subject Property, primarily north of the railroad 
tracks. Documentation on when most of the buildings on the Subject Property were 
constructed is very limited. See Figure 2-1 for buildings currently present, as well as the two 
sawmills. 

A cattle pasture is present in the northwest corner of the Subject Property and the wood 
debris landfill is present in the northeast corner. Log decks cover the majority of the 
remainder of the Subject Property. The sheds in the northern part of the Subject Property are 
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currently leased and used for storage of hay, while the remainder of the Subject Property is 
being used for wood chipping and firewood packing. 

Several areas of potential concern were identified during site visits by Parametrix:  

• Three pump islands are located north of the railroad tracks (see Figure 2-1 for 
locations), which could be sources of petroleum contamination.  

• The boneyard (open storage of miscellaneous equipment components), the steam 
clean shed, the auto repair shop, the former oil house/service pit, and the 
aboveground storage tanks could also be sources of petroleum contamination due to 
storage, cleaning, and maintenance of vehicles.  

• A dry well was located between the former sawmill buildings, which could be a 
conduit for contamination to groundwater.  

• The fly ash accumulation area, located west of the former wood debris landfill, was 
used to store fly ash produced by the hog fuel boiler.  

• A boiler drain discharged water produced from the hog fuel boiler to the kiln ponds. 
Hog fuel used in the boiler included plywood wood waste, wood debris, wooden 
pallets, and woody debris used to clean up incidental oil or plywood adhesive spills. 
Therefore, fly ash and sediment in the boiler drain may be contaminated.  

• There are several potential areas of concern in the plywood plant, including the 
hydraulic and lathe pits, oil/drying room, and maintenance shop.  

• Although there is no historical information relating to potential contamination of the 
northern and central log decks, soil samples were taken in these areas to assess the 
presence of contamination. 

2.2.3 Surface Water Features and Wells 
The Yakima River is located to the north and east of the Subject Property across Interstate 82 
(Figure 1-1). Immediately adjacent to the north side of the Subject Property is a heavily 
vegetated, grassy area. To the south and east of the grassy area is a water intake canal. 
Running beneath the Subject Property in an east-west direction is an irrigation culvert, which 
appears to be 5 to 10 feet below ground surface (bgs). 

The Subject Property formerly contained two log ponds. The two adjacent ponds in the north 
of the Subject Property were drained in 1969 from 40 acres to 6 acres. The remaining central 
log pond was drained and filled in 1994.  

As late as 1985, four smaller ponds were visible that currently exist on the property: the 
recycle pond (centrally located on the eastern border of the property), the settling pond south 
of the recycle pond, the kiln pond adjacent to the kilns, and the evaporation pond south of the 
plywood plant (Figure 2-1).  

A third former log pond in the southern part of the Subject Property was drained around 1963 
and converted to a municipal landfill that was operated by the City of Yakima. 

Two water supply wells are reportedly present near the hog fuel boiler and the recycle pond. 
The depths and uses of these wells are not certain. A recent search of Ecology’s well database 
identified the well near the hog fuel boiler as a water well installed by the Cascade Lumber 
Company in 1927 to a depth of 2,425 feet.  

Ten monitoring wells were installed throughout the Subject Property, installed as part of a 
Boise Cascade surface water discharge permit requirement (Landau Associates, Inc. 1998). 
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The monitoring wells are currently regularly monitored by Fulcrum Environmental 
Consulting, Inc. (Fulcrum) for iron, manganese, and total dissolved solids content, in addition 
to the field parameters pH, temperature, and conductivity. In addition to these quarterly 
sampling parameters, Fulcrum annually analyzes for calcium, potassium, magnesium, 
sodium, total alkalinity, chloride, nitrate-nitrogen, and sulfate content. 

2.3 POTENTIAL FUTURE PROPERTY USE 
Based on recent changes to the City’s zoning regulations, the property has the potential for 
redevelopment as a mixed use site.  The City of Yakima has adopted amendments to its 
Urban Area Comprehensive Plan which designates the property as Commercial Regional.  
New zoning regulations implementing the Comprehensive Plan (scheduled to be adopted by 
September of 2008) will allow development of the property for permitted industrial and 
commercial land uses as well as for a mixed use planned development.  The new zoning 
regulations allow and encourage flexible development options for integrated uses including 
retail, commercial, professional, light industrial, and high density residential. 
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3. CONCEPTUAL SITE MODEL 

3.1 REGIONAL HYDROGEOLOGIC SETTING 
The City of Yakima and surrounding area are part of the Columbia River Basin, which has 
been largely shaped by volcanic activity and several glaciations. The Yakima region sequence 
is composed of alluvium at the surface, underlain by the Ellensburg Formation and 
cemented gravel, and Miocene basalt flows from the Columbia River Group Basalt 
(Landau Associates, Inc. 1998). Deposits encountered during the Parametrix investigation 
drilling included alluvial gravels, sand, and silt, as well as fill.  

Shallow groundwater in this area appears to flow to the southeast and east, towards the 
Yakima River. Ten monitoring wells were constructed by Landau Associates on the 
Subject Property (MW-1 through MW-6, MW-10) and the municipal landfill site (MW-7 
through MW-9) as part of the Hydrogeologic Study and Groundwater Monitoring Plan 
(Landau Associates, Inc. 1998). Only seven of these wells are still operational and MW-9 is 
dry. During the investigation, a replacement well (MW-9A) was constructed. 

3.2 BENEFICIAL USE OF GROUNDWATER 
A search of the Ecology website located 12 water wells that are potentially downgradient and 
within 0.5 mile of the Subject Property. Five of these (identified in Figure 3-1) are listed as 
water supply wells. One unnamed well was installed on the Subject Property by Cascade 
Lumber Company in 1927. This is likely the on-site water well located near the hog fuel 
boiler. Three wells are listed as irrigation wells installed by the Washington Highway 
Department (now Washington State Department of Transportation [WSDOT]). The irrigation 
well installed in 1985 is likely the WSDOT well located near MW-5 on the Subject Property. 
The water supply well installed in 1985 is labeled as a domestic well for the North Acres 
Mobile Home Park. This mobile home park is located northwest of the Subject Property, 
therefore the location may be incorrect. 

Table 3-1. Downgradient Water Supply Wells within 0.5 Mile of Subject Property 

Well 
Group 

Well 
ID 

Owner at 
Installation 

Year 
Installed 

Depth 
(ft) Use 

1 - WA Highway Dept. 1965 30 Irrigation 
2 - WA Highway Dept. 1985 20 Irrigation 
3 - North Acres Mobile Home Park 1985 72 Domestic 
4 - Cascade Lumber Co. 1927 2425 Water 
5 - WA Highway Dept. 1965 34 Irrigation 

Well information from http://apps.ecy.wa.gov/website/facsite/viewer.htm 

3.3 SUBJECT PROPERTY HYDROGEOLOGY 
Three gas probes and one replacement monitoring well were constructed during this 
investigation. In addition to these subsurface explorations, 19 test pits were excavated and 
nine soil borings were drilled. Deposits encountered while excavating and drilling included 
fill material and alluvial gravel, sand, and silt. Fill materials consisted of silty to sandy gravel 
with cobbles and woody log yard debris (bark, sawdust, woodchips, whole logs). 
Anthropogenic debris material (wire, plastic, glass) was also encountered. Fill material, 
primarily wood debris and some cobbles, is found over much of the Subject Property, ranging 
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in depths from approximately 2 feet to greater than 16.5 feet. Native soil appears to be silty 
sandy gravels underlain by silts. For details of the geology, see Section 5.1. 

Groundwater was encountered on the Subject Property from 8.5 to 20 feet below grade at 
the time of excavation and drilling. The hydrogeologic study conducted by 
Landau Associates, Inc., concluded that groundwater flow in this shallow zone was to the 
south-southeast (Landau Associates, Inc. 1998), towards the Yakima River. An evaluation of 
groundwater elevations from 2008 suggests that conditions are similar to those indicated by 
the 1998 measurements (see Appendix C). Seasonal groundwater fluctuations are present on 
the Subject Property due to proximity to the Yakima River and leakage from the irrigation 
canal. Groundwater levels are high in the summer and low in the winter. 

 



������

�����
�

�
��	


��

��

������
��	
����

��������
�

�����
���

��
�

��

	�



��
��	�
��


���
 �����
����

����

�������������

�����
 �����

����
���������

����
����

����
����

����
����

���
����


��

���

����

��


�����
��� ����

!��
������

��
�"�#�������� ��
�"�#��������

����
���������

����
����

��������$
������

���������

��
��
��

���������
������

��������$
������

�
�	�
��
 ��%�������

�
��
�����

��



�&
���




�
�&
���



!�������#��$�
��'�



�	&
�

��
��

�
�	&
�

��
��

�
�(��

��
��



�)
�

��
��

��"*��

+��,��
-

�������

�����	
������� 

�������

�����	
��������

�	!����"	��������#�	����	
�$
��
���
%

�$!&�����
	��
�'�����

�������

�����	
�������(

��$����(.	
'� �$������
���
�����,,�-
���������+��/���
-�
����
�
�������������0�������%������
�
������1�������$
��

���������	 �������)��	$
����***+*,*(+-- .-�#-��%�/.-0�#1%



2	������





Draft Phase II Environmental Site Assessment 
Former Boise Cascade Mill Site, Yakima, Washington  

Leelynn, Inc., & Wiley Mt., Inc. 

 

December 2008│ 555-5753-001 (02/022) 4-1 

4. FIELD INVESTIGATION ACTIVITIES 
Field activities at the Subject Property included the following: 

• Conducted a geophysical survey; 

• Excavated test pits and drilling soil borings for soil classification and collect soil 
samples for laboratory analysis; 

• Collected groundwater and surface water samples for laboratory analysis; 

• Performed a methane survey, including installation of gas probes and measuring 
levels of combustible gas in existing monitoring wells; and 

• Conducted a hazardous materials survey of the two boiler house structures.  

4.1 GEOPHYSICAL SURVEY 
A geophysical survey was conducted on February 12 and 13, 2008, to clear excavation and 
drilling locations for underground utilities and to check for USTs that might be located 
beneath the Subject Property. The survey was conducted by Geo Recon International using 
GPR. GPR used during this survey was a GSSI, SIR System 3000, which utilizes a 
400 megahertz antenna transmitting a 2.5 nanosecond pulse at a rate of 16 times per second. 
When the GPR signal encounters a change in electrical properties (a change in electrical 
permittivity), the reflected signal is digitally processed and recorded in the instrument consol. 
The character of the reflection is used to interpret the source (underground utilities, 
underground storage tanks, etc.) of the reflection. No subsurface anomalies that could be 
USTs were identified during the survey. 

4.2 TEST PITS, DRILLING, AND SOIL SAMPLING 
Nineteen test pits were excavated on the Subject Property to depths of 8 to 20 feet below 
grade. Five test pits were excavated by Saybr Contractors on February 25 to 27, 2008, using a 
backhoe. Gas probes were installed in two of these test pits (GP-1, GP-2). Four additional test 
pits were excavated by Top Rail Construction to assess the extent of fly ash in the Fly Ash 
Accumulation Area in the northern part of the property on April 9, 2008. The remaining nine 
test pits were excavated on May 19, 2008, by Top Rail Construction, to assess the extent of 
contamination identified in the February and March 2008 sampling event and to identify 
contamination in the northern and central log decks. 

Seven surface soil samples were collected with hand sampling equipment on February 25 to 
27, 2008, and March 3 and 4, 2008 by Parametrix personnel. Samples were collected from the 
fly ash piles, boiler drain, boneyard, hog fuel boiler, and plywood plant. Most of these 
locations were inaccessible with the excavator or drill rig.  

Eleven soil borings were drilled to depths of 14 to 30 feet below grade by Boart Longyear on 
March 3 and 4, 2008, using a sonic drilling rig. A gas probe (GP-3) was installed in one of 
these borings. The second boring was drilled in order to install a replacement monitoring well 
(MW-9A) for MW-9, which was dry.  

Test pit and boring locations were checked for subsurface utilities prior to drilling by Applied 
Professional Services. Table 4-1 summarizes the rationale for placement of the test pits and 
borings. The borings were logged by a Parametrix geologist in accordance with the Unified 
Soil Classification System (USCS). The soil boring logs are attached in Appendix D. Test 
pits were backfilled with the material excavated from them, with attention to the original 
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stratification. After completion of drilling, borings were backfilled with bentonite and then 
topped with concrete. 

Table 4-1. Rationale for Location of Soil Test Pits, Borings, and Surface Sample 

Location Name Location Rationale for Location 
B-1 Southeastern corner of Plywood Plant Soil type 

B-2 North of lathe pit, Plywood Plant Lathe pit contamination 

B-3 North of hydraulic pit, Plywood Plant Hydraulic pit contamination 

B-4 Near northern drain, NE Plywood Plant Contamination through drain 

B-5 East of Auto Repair Shop Petroleum contamination 

B-6 South of Central Pump Station Petroleum contamination 

B-7 South of Steam Clean Shed Petroleum contamination 

B-8 West of Western Pump Station Petroleum contamination 

B-9 Southeast of Log Yard Shop Petroleum contamination 

BOILER DRAIN Southern end of boiler drain Contamination from boiler 

FLY ASH Fly Ash Accumulation Area Composition of boiler fly ash 

GP-1 Southern side of Middle Log Deck Methane survey just outside 
municipal landfill 

GP-2 Southwestern corner of Plywood Plant Methane survey just outside municipal 
landfill; evaluate stained pavement area 

GP-3 Eastern side of Plywood Plant Methane survey just outside 
municipal landfill 

MW-9A Northwest of Plywood Plant Replacement for MW-9 (dry) 

SS-1 Service Pit north of Oil House Contamination from service pit 

SS-2 Boneyard Contamination by derelict equipment 

SS-3 Near drain in Boiler House Contamination through drain 

SS-4 Under caustic AST in Boiler House Caustic contamination 

SS-5 Southwestern drain in Plywood Plant Contamination through drain 

SS-6 Northwestern drain in Plywood Plant Contamination through drain 

SS-7 Near caustic AST in Plywood Plant Caustic contamination 

TP-8 Wood Debris Landfill Wood debris and fly ash area 

TP-9 Between Planer Shed and Kilns Former Oil Car Location 

TP-10 East of Dry Well Contamination due to dry well 

TP-11 South of ASTs Petroleum contamination from ASTs 

TP-12 West of Eastern Pump Station Petroleum contamination 

TP-13 North of Machine Shop Petroleum contamination 

TP-14 Northern Wood Debris Landfill Extent of Fly Ash 

TP-15 Wood Debris Landfill Extent of Fly Ash 

TP-16 Fly Ash Accumulation Area Extent of Fly Ash 

TP-17 Eastern Fly Ash Accumulation Area Extent of Fly Ash 

TP-18 East of TP-10 Assess extent of TP-10 contamination 

TP-19 East of TP-18 Assess extent of TP-10 contamination 

TP-20 East of TP-19 Assess extent of TP-10 contamination 
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Location Name Location Rationale for Location 
TP-21 West of TP-12 Assess extent of TP-12 contamination 

TP-22 South of TP-12 Assess extent of TP-12 contamination 

TP-23 Eastern side of central log deck Composition of log deck 

TP-24 Western side of central log deck Composition of log deck 

TP-25 Eastern side of northern log deck Composition of log deck 

TP-26 Western side of northern log deck Composition of log deck 
AST = aboveground storage tank 
 

4.3 LABORATORY ANALYSIS 
Seven groundwater samples and one duplicate were selected for laboratory analysis. 
MW-1 was sampled on February 5, 2008; MW-7, MW-8, and MW-10 were sampled on 
February 6, 2008; MW-5 and MW-6 were sampled on February 7, 2008; and MW-9A was 
sampled on March 25, 2008. Six surface water samples and one duplicate were sampled on 
February 28. 2008. The samples were placed in appropriate containers and labeled with the 
well number (“MW-1” for monitoring well 1; “EVP-W” for evaporation pond sample). 
Duplicates are designated with a D (i.e., the duplicate for EVP-W is EVP-WD).These 
samples were delivered, under chain-of-custody documentation, to Analytical Resources, Inc. 
(ARI), a contract laboratory, for analysis. Groundwater samples were analyzed for the 
following: 

• Total petroleum hydrocarbons (TPH) as gasoline by Washington State Method 
NWTPH-Gx 

• TPH as diesel and motor oil by Washington State Method NWTPH-Dx 

• Benzene, toluene, ethylbenzene, and xylenes (BTEX) by U.S. Environmental 
Protection Agency (EPA) Method 8021B modified 

• Volatile organic compounds (VOCs) by EPA Method 8260B (vinyl chloride with 
8260B selective ion monitoring [SIM] for lower detection limit) 

• Semivolatile organic compounds (SVOCs) by EPA Method 8270D 

• PCBs by EPA Method 8082 

• Metals by EPA Method 6010B (mercury by 7470A); dissolved metals field filtered 

• Conventionals by various EPA methods (see Table 5-1 for details) 

Additional samples from MW-7, MW-8, and MW-9A (as well as a field duplicate) were 
taken on August 13, 2008, and analyzed for vinyl chloride (using the 8260B SIM method). 

Forty-one soil samples plus two duplicates were selected for laboratory analysis based upon 
headspace readings, lithology, and field observations (odor, staining, etc.). The samples were 
placed in appropriate containers and labeled with the test pit or boring number (“B-1” for soil 
boring 1, “TP-1” for test pit 1, “SS-1” for surface sample 1, “GP-1” for gas probe 1) and 
depth below grade (feet). Duplicates were designated with a D (i.e., the duplicate for 
TP-12-13 is TP-12D-13). These samples were delivered, under chain-of-custody 
documentation, to ARI, a contract laboratory, for analysis. Soil samples were analyzed for the 
following: 
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• TPH as gasoline by Washington State Method NWTPH-Gx 

• TPH as diesel and motor oil by Washington State Method NWTPH-Dx 

• BTEX by EPA Method 8021B modified 

• VOCs by EPA Method 8260B 

• SVOCs by EPA Method 8270D 

• PCBs by EPA Method 8082 

• Metals by EPA Method 6010B (mercury by 7471A) 

• pH by EPA Method 9045 

• Total solids by EPA Method 160.3 

• Total organic carbon (TOC) by Plumb (1981) 

4.4 PRELIMINARY CLEANUP LEVELS 
The Model Toxics Control Act (MTCA) regulations (Chapter 173-340 Washington 
Administrative Code [WAC]) provide cleanup levels for various chemicals in the 
environment, based on potential impacts to human health and the environment.  When 
evaluating chemical data for site investigations, these MTCA cleanup levels serve as the basis 
for selecting preliminary cleanup levels (PCLs) to screen the data.  Final cleanup levels are 
then selected as part of the remedial alternatives analysis for application to the site cleanup, 
by considering Applicable or Relevant and Appropriate Requirements (ARARs) along with 
the PCLs. 

The selection of soil and water PCLs was affected, in part, by the current and future land uses 
of the Subject Property. Although the Subject Property is currently industrial, future 
development of the Subject Property may include mixed residential, retail, and commercial 
uses (greater exposure potential than the industrial scenario). Therefore, MTCA, Method A 
(unrestricted and industrial), Method B, and Method C cleanup levels published by Ecology 
were selected for evaluation.  

MTCA Method A cleanup levels are based upon default criteria that can be applied to sites 
with a limited number of hazardous substances present, to routine cleanups, and where 
Method A values exist for all contaminants of concern. Method A values are usually the most 
protective and generally take into account all possible pathways of exposure. MTCA Method 
A includes both unrestricted and industrial cleanup levels. Many contaminants of concern 
have the same unrestricted as industrial cleanup level. Both unrestricted and industrial 
cleanup levels, if different, are provided in the data tables provided in Appendix F. 

Method B is known as the “universal method” and can be applied to all sites. Method B uses 
risk-based equations, based on conservative assumptions, to come up with cleanup levels for 
different exposure pathways. MTCA B is typically used at sites that are contaminated with 
substances not included in Method A. Groundwater samples were also compared to U.S. EPA 
Maximum Contaminant Levels (MCLs). 

Current published Ecology cleanup levels were attained from the Cleanup Levels and Risk 
Calculations (CLARC) webpage in May 2008. These cleanup levels were used to establish 
PCLs for the Subject Property as described below: 

• If MTCA Method A and MTCA Method B, and MCL values were available, the 
lowest of these values was selected as PCLs for comparison to the data.  
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• Metals data in soil were also compared to background metals concentrations in 
accordance with Natural Background Soil Metals Concentrations in Washington 
State (Ecology 1994) for the Yakima Basin area. If the Ecology cleanup level for a 
metal was below the natural background, the background was selected as a PCL for 
comparison to the data.  

4.5 METHANE SURVEY 
Three methane surveys were conducted on the monitoring wells on the Subject Property 
(MW-1, MW-5, MW-6, MW-10) and the municipal landfill site (MW-7, MW-8, MW-9, 
MW-9A), as well as on the newly installed gas probes (GP-1, GP-2, GP-3). The listed 
monitoring wells were appropriate for methane testing because part of each well screen was 
open above the water table, such that methane (if present) could migrate into the well casing.  

The first survey was conducted between February 5 and February 7, 2008, on a subset of the 
monitoring wells. This survey was conducted prior to the placement of valves on the well 
casings. The second survey was conducted on March 5, 2008, following the installation of the 
gas probes and the replacement well MW-9A. All monitoring wells, with the exception of 
MW-1, and all gas probes were surveyed at this time. Valves were attached to the well 
casings prior to this round of measurements.  

A third survey was conducted on March 25, 2008, of the three gas probes and MW-9A. A 
limited bar-hole survey was conducted at this time in the vicinity of GP-1. The methane 
surveys were conducted using a GEM 500. A record of the calibration details are provided in 
Appendix E. Results of the methane surveys are presented in Section 5.6. 

4.6 LIMITED HAZARDOUS MATERIALS SURVEY 
A hazardous materials survey was conducted of the two boiler house structures on April 8 
and 9, 2008, by a certified Asbestos Hazard Emergency Response Act (AHERA) building 
inspector from Parametrix. This included sampling of suspected asbestos-containing 
materials and lead-based paint, as well as identification of any other potentially hazardous 
materials, such as PCBs. A review of historical documents related to asbestos investigations 
at the Subject Property found that four small abatements had occurred in the past. A separate 
report has been prepared to detail these findings and is provided in Appendix B. 

4.7 DEVIATIONS FROM THE SAP/QAPP 
The changes to the original plan outlined in the SAP/QAPP are listed below: 

• Test pit and boring locations were modified based upon the results of the geophysical 
survey. Some boring locations were also moved or abandoned based on accessibility 
or overhead obstructions. Where possible, surface samples were taken in these 
locations.   

• Soil samples were not collected in or adjacent to the oil/drying room in the northwest 
corner of the plywood plant due to overhead and subsurface obstructions. The nearest 
subsurface borings to this location were B-5 and MW-9A. 

• MW-9 was dry and was not sampled. A replacement well (MW-9A) was installed 
and subsequently sampled. 

• MW-3 and MW-4 were not located and appeared to have been covered by wood 
debris. 

• Field measurements for pH were only taken for one well (MW-1), due to equipment 
problems. Determination of pH was measured by the analytical laboratory. 
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5. SUMMARY OF RESULTS 
This section details the results of the subsurface investigation and environmental sampling 
that occurred primarily in the first few months of 2008. The environmental sampling included 
groundwater, surface water, surface soil, and subsurface soil sampling. The results of the 
analyses were compared to the PCLs and MCLs, as described in Section 4.4 of this report. 
Based on this evaluation of the data, the primary contaminants of concern (COCs) that would 
drive cleanup are diesel and motor oil in soil. The only cleanup level for these COCs is 
MTCA A. 

5.1 SUBSURFACE STRATIGRAPHY AND GROUNDWATER 
Deposits encountered while excavating and drilling included fill material and alluvial gravel, 
sand, and silt. Fill materials consisted of silty to sandy gravel with cobbles and woody log 
yard debris. Anthropogenic debris material (wire, plastic, glass) was observed in TP-10 and 
TP-18 near the former dry well. Field observations are described in Table 5-1. Boring and test 
pit logs are provided in Appendix D. 

Table 5-1. Summary of Field Observations Results, Subject Property 

Location 
ID 

Depth 
(Feet) Lithology Comments 

B-1 0 to 5 Gravelly silty sand to sandy silt Fill material 

B-1 10 to 15 Gravelly silty sand to sandy silt Fill material; water at 13 ft 

B-2 13 Silty to sandy gravel Fill material; water at 13 ft 

B-2 8.5 Silty sandy gravel Fill material; odor/sheen (diesel?); water 
at 14 ft 

B-3 14 Silty sandy gravel Odor/sheen (diesel?) 

B-4 13 Sandy silt Fill material, wood debris in part 

B-5 10.5 Silty sandy gravel Possibly wet at 10 ft 

B-6 14 Silty sandy gravel No odors or water detected 

B-7 14 Silty sandy gravel No odors or water detected 

B-8 14 Silty sandy gravel No odors or water detected 

B-9 12 Silty sandy gravel Slight odor (wood decomposition?); water 
at 13 ft 

GP-1 5 Silty sand with cobbles and 
wood debris 

Wood debris, no municipal solid waste 

GP-1 10 Silty sand with gravel and 
cobbles 

Appears to be natural stratification, no 
municipal solid waste 

GP-2 5 Gravelly sand Fill soil, no municipal solid waste 

GP-3 5 Silty to sandy gravel No municipal solid waste 

GP-3 12 Silty sand No municipal solid waste 

MW-9A 5 Silty to sandy gravel Appears to be natural stratification, no 
municipal solid waste 

MW-9A 18 Silty to sandy gravel First encountered groundwater, no 
municipal solid waste 

TP-10 8 Silty sandy gravel Fill material; possible staining at 6 ft 
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Location 
ID 

Depth 
(Feet) Lithology Comments 

TP-10 13 Sandy silt Observed debris material (glass, wire, red 
brick) 

TP-11 4 Silty sandy gravel to sandy silt No odors; fill material 

TP-11 14 Silt Native soil; sawdust fill above 

TP-12 0 to 12.5 Pea gravel fill Backfill material; native soil and product 
at 12.5 ft. 

TP-13 8 Sandy gravel No odors or water detected 

TP-14 0 to 17 Wood debris, silt Native soil at 15 ft; water at 15.5 ft; 
organic odor 

TP-15 0 to 15 Woody debris, silt Native soil/water at 13.5 ft 

TP-16 2 Woody debris No odor 

TP-16 2 to 15 Woody debris, silt Native soil/water at 13.5 ft 

TP-17 1.5 to 3.5 Wood debris/soil Burned wood, chemical/petroleum odor 

TP-17 3.5 to 14 Wood debris, silt Native soil/water at 13 ft; organic odor 

TP-18 5 Gravel and cobbles with sand Slight odor 

TP-18 7 Cobbles Strong diesel odor 

TP-19 3 Silt to gravel Strong organic odor 

TP-19 7 Gravel with sand Oily sheen 

TP-20 10 Gravelly sand with 
cobbles/boulders 

Slight hydrocarbon odor 

TP-21 13 Wood debris fill Ash, large timbers observed 

TP-22 13 Wood debris fill with 
cobbles/ash 

Slight decomposition/sewage odor 

TP-23 7 Sand with cobbles Slight chemical odor 

TP-23 11 Sand with cobbles Water at 11 ft. 

TP-24 4 Cobbles with gravel, wood 
debris 

No odor 

TP-24 11 Sand with gravel and cobbles Water at 11 ft. 

TP-25 5 Clayey silt Decomposition odor 

TP-25 12 Sandy silt Decomposition odor; water at 12 ft 

TP-26 7 Clay to sandy silt No odor 

TP-26 10 Sandy silt No odor; water at 10 ft 
 

Headspace readings measured with a field photoionization detector, which detects organic 
vapors, ranged from 0 parts per million (ppm) to 40 ppm. Field observations of potential 
contamination (staining, odor) were observed in the following locations: 

• B-3 (odor/sheen, possibly diesel), adjacent to hydraulic pit in the plywood plant 

• TP-10 (product/glass/wire/red brick), adjacent to the dry well 

• TP-12 (product), adjacent to eastern pump island 

• TP-17 (chemical/petroleum odor), fly ash accumulation area 
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• TP-18 (strong diesel odor/glass bottles/wood pilings/concrete), adjacent to dry well 
and TP-10 

• TP-19 (oily sheen), adjacent to dry well and TP-10 and TP-18 

• TP-22 (decomposition/sewage odor), adjacent to eastern pump island and TP-12 

• TP-23 (slight chemical odor), middle log deck area 

Test pits TP-18 to TP-20 were excavate to assess the contamination observed in TP-10. The 
former large log sawmill foundation is adjacent to the dry well on the western side. Therefore, 
the additional test pits were excavated east of TP-10. TP-18 was excavated approximately 
10 feet east of TP-10. Significant staining and odor was noted from 4 to 10 feet bgs with very 
low PID readings (0.1 to 0.2 ppm). Floating oil was present, though not continuous, on water in 
the test pit. TP-19 was excavated 20 to 25 feet east of TP-18. A sheen and odor was noticeable 
on gravels in this test pit. There was a dark stained layer located at 3 feet bgs. TP-20 was 
excavated 20 to 25 feet east of TP-19. A faint petroleum odor was noted in this test pit. Motor 
oil was detected in this sample, but at a level below regulatory standards. 

Test pits TP-21 through TP-22 were excavated to assess the extent of contamination observed 
in TP-12. Underground utilities to the north and east of the original test pit limited potential 
areas of excavation. TP-21 was excavated approximately 25 feet west of TP-12. TP-22 was 
excavated approximately 40 feet south of TP-12. No noticeable sheen, staining, or odor was 
observed in either of these test pits. A sample collected from TP-21 was analyzed for TPH as 
diesel, SVOCs, and PCBs and a sample collected from TP-22 was analyzed for TPH as diesel. 
None of the analytes detected exceeded regulatory standards. 

Groundwater was encountered on the Subject Property from 8.5 to 18 feet below grade. The 
approximate direction of groundwater flow is to the southeast, similar to previous work 
conducted at the Subject Property (Landau Associates, Inc., 1998). Field observations of 
potential contamination (odor, sheen, discoloration) were not observed during groundwater 
sampling. A sheen of potential contamination was observed on groundwater during the 
excavation of TP-18. Groundwater was not encountered in adjacent test pits (TP-10, TP-19, 
and TP-20); however, a sheen was observed on silts and gravels in TP-10 and TP-19. 
Petroleum contamination appears to extend to the water table and at an approximate 60-foot 
radius from TP-10. Floating product, however, does not appear to be a concern at this location. 

5.2 GROUNDWATER SAMPLING 
Groundwater samples from six monitoring wells were collected and submitted for analytical 
laboratory analysis following sampling in February 2008. Additional samples were collected 
and submitted for analytical analysis following the installation and sampling of MW-9A in 
March 2008. Groundwater data that exceed cleanup levels are presented in Table 5-2. 
A summary of groundwater data is provided in Appendix F. The laboratory reports, 
chain-of-custody documentation, and Parametrix data validation are presented in Appendix G. 
The results are summarized below: 

• Petroleum hydrocarbons as diesel and motor oil were not detected in any of the 
groundwater samples submitted for analysis. 

• One or more VOCs were detected in MW-7, MW-7D, and MW-8 samples submitted 
for analysis in February 2008.  
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Table 5-2. Summary of Groundwater Data Exceedances*, Subject Property 

Analyte MCL 
MTCA 

A 
MTCA B

carc. 
MTCA B 

non-carc. 
MTCA C

carc. 
MTCA C

non-carc. MW-1 MW-5 MW-6 MW-7 MW-7D* MW-8 MW-9A MW-10 

Total Iron (mg/L) 0.3      1.92 7.33 26.2 33.6 35.1 11.5 96.8 8.84 

Total Manganese 
(mg/L) 0.05 

  
2.2  4.9 0.247 0.863 2.38 2.26 2.36 2.24 3.24 4.79 

Dissolved Iron (mg/L) 0.3       7.03 27.5 37.5 37.7 12.2  8.34 

Dissolved Manganese 
(mg/L) 0.05 

  
2.2  4.9  0.861 2.52 2.52 2.53 2.34 0.872 4.89 

Vinyl Chloride (µg/L) 2 0.2 0.0292 24 0.29 53    0.060 0.063 0.034   

Note:  N/A = No field measurement 
    * = Groundwater exceedances are from the February and March 2008 sampling events. No exceedances exist for the limited August 2008 sampling event. 
    ** = Field Duplicate (MW-7D is field duplicate of MW-7) 
    Blank spaces indicate that the sample was analyzed for the analyte but was below regulatory standards 
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• Vinyl chloride exceeded the MTCA Method B carcinogenic cleanup level of 0.0292 
µg/L in MW-7 at 0.060 µg/L, its duplicate MW-7D at 0.063 µg/L, and MW-8 at 0.034 
µg/L. In August 2008, vinyl chloride was not detected at the reporting limit of 0.020 
µg/L in MW-7. It was detected, though below the MTCA Method B carcinogenic 
cleanup level, at 0.027 and 0.028 µg/L in MW-8 and its duplicate, respectively.  

• Chloroform was the only VOC detected in MW-9A for both the March and August 
2008 sampling events; however, it was detected below regulatory standards. In 
February 2008, MW-9A was analyzed for vinyl chloride at only the higher reporting 
limit. In August 2008, it was analyzed using the lower reporting limit of 0.020 µg/L. 
No vinyl chloride was detected at that level in MW-9A. No VOCs were detected in 
MW-1, MW-5, MW-6, or MW-10. 

• No PCBs were detected during analysis.  

• One SVOC was detected in one of the four groundwater samples, but the concentration 
did not exceed cleanup levels. 

• All of the samples submitted for analysis of total iron exceeded the secondary MCL of 
0.3 mg/L. Six of the samples submitted for analysis of total manganese exceeded the 
MTCA B non-carcinogenic cleanup level of 2.2 mg/L, while the other two exceeded 
the secondary MCL of 0.05 mg/L. 

• Six of the eight samples submitted for analysis of dissolved iron exceeded the 
secondary MCL. Five of the eight samples submitted for analysis of dissolved 
manganese exceeded the MTCA B non-carcinogenic cleanup level, while two others 
exceeded the secondary MCL. Dissolved iron and manganese were not detected in 
MW-1. . 

• Groundwater samples from upgradient wells (MW-1, MW-9A) have relatively high 
iron and manganese concentrations (compared to MCLs), indicating that background 
groundwater quality is elevated with respect to these two metals. 

5.3 SURFACE WATER RESULTS 
Surface water samples from five ponds and one duplicate were submitted for analytical testing 
in February 2008. Surface water data was compared to both surface water standards and 
groundwater standards because surface water on the Subject Property appears to drain to 
groundwater. Surface data that exceed cleanup levels are presented in Table 5-3. A summary of 
surface water data is provided in Appendix F. The laboratory reports, chain-of-custody 
documentation, and Parametrix data validation are presented in Appendix G. The only analyte 
that exceeded surface water regulatory standards was bis(2-Ethylhexyl)phthalate in KILN2-W 
(MTCA Method B carcinogenic cleanup level for surface water is 3.6 µg/L), which also 
exceeded the groundwater regulatory standards. The results compared to groundwater 
regulatory standards are summarized below: 

• Petroleum hydrocarbons as diesel and motor oil were detected in five of the six surface 
water samples submitted for analysis. EVP-W, EVP-WD, KILN1-W, REC-W, and 
STL-W all exceeded the MTCA Method A cleanup level for diesel-range hydrocarbons 
of 0.5 mg/L, with the exception of KILN1-W for diesel. 

• Two VOCs were detected in both surface water samples submitted for analysis of 
VOCs. None exceeded regulatory standards 
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Table 5-3. Summary of Surface Water Data Exceedances, Subject Property 

Analyte MCL MTCA A 
MTCA B 

carc. 
MTCA B 

non-carc. 
MTCA C

carc. 
MTCA C

non-carc. EVP-W EVP-WD KILN1-W KILN2-W REC-W STL-W 
Diesel (mg/L)  0.5     1.3 1.3   1.4 2.6 

Motor Oil (mg/L)  0.5     2.1 1.8 0.98  1.1 2.3 

Total Iron (mg/L) 0.3      0.39 0.45 4.29 0.90 9.15 7.95 

Total 
Manganese 
(mg/L) 

0.05   2.2  4.9   0.445 0.114 1.08 0.631 

Dissolved Iron 
(mg/L) 

0.3          0.50 2.93 

Dissolved 
Manganese 
(mg/L) 

0.05   2.2  4.9   0.098  0.807 0.581 

bis(2-Ethylhexyl) 
phthalate (µg/L) 

6  6.3 320 63 700    35* N/A N/A 

Note:  N/A = Not analyzed 
    Blank spaces indicate that the sample was analyzed for the analyte but was below regulatory standards 
    * = Regulatory standards are for groundwater; only analyte that exceeded surface water standards is bis(2-Ethylhexyl)phthalate for KILN2-W (MTCA B carcinogenic = 3.6 µg/L) 
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• No PCBs were detected during analysis.  

• One or more SVOCs were detected in two of the four surface water samples submitted 
for analysis of SVOCs. Bis(2-Ethylhexyl)phthalate exceeded the MTCA Method B 
carcinogenic cleanup level of 6.3 µg/L in KILN2-W. 

• All of the samples submitted for analysis of total iron exceeded the secondary MCL of 
0.3 µg/L. Two of the six samples submitted for analysis of dissolved iron exceeded the 
secondary MCL. 

• Four of the six samples submitted for analysis of total manganese exceeded the 
secondary MCL of 0.05 µg/L. Three of the six samples submitted for analysis of 
dissolved manganese exceeded the secondary MCL.  

5.4 SURFACE SOIL RESULTS 
Nine surface soil samples were submitted for analytical testing in March 2008. Surface soil 
data that exceed cleanup levels are presented in Table 5-4. A summary of surface soil data is 
provided in Appendix F. The laboratory reports, chain-of-custody documentation, and 
Parametrix data validation are presented in Appendix G. The results are summarized below: 

• Petroleum hydrocarbons as diesel and motor oil were detected in all of the soil samples 
submitted for analysis. One of these samples, SS-1-2, exceeded the MTCA Method A 
cleanup level for diesel- and motor oil-range hydrocarbons of 2,000 mg/kg. 

• VOCs were detected in both of the soil samples submitted for VOC analysis. No VOCs 
detected were above MTCA cleanup levels, except for benzene in the FLY ASH 
sample, which contained 160 µg/kg compared to the MTCA A cleanup level of 30 
µg/kg. 

• No PCBs were detected during analysis.  

• SVOCs were detected in five of the eight soil samples submitted for SVOC analysis. 
Three of the samples (FLY ASH, SS-3-2, and SS-4-1.5) had SVOCs above MTCA 
Method A or B carcinogenic cleanup levels. 

• Cadmium exceeded MTCA Method A cleanup levels in the FLY ASH sample. 
Chromium exceeded MTCA Method A cleanup levels in the BOILER DRAIN, SS-1-
2, SS-3-2, SS-4-1.5, and SS-5-2 samples, however it is within the range of background 
concentrations for the Yakima Basin (Ecology 1994). 
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Table 5-4. Summary of Surface Soil Data Exceedances, Subject Property 

Analyte MTCA A 
MTCA B 

carc. 
MTCA B 

non-carc. 
MTCA C 

carc. 
MTCA C 

non-carc. 
Back- 

ground 
Boiler 
Drain 

Fly 
Ash SS-1-2 SS-3-2 SS-4-1.5 SS-5-2 

Diesel (mg/kg) 2,000        2,800    

Motor Oil (mg/kg) 2,000        19,000    

Benzene (µg/kg) 30 18,200 320,000 2,400,000 14,000,000   160     

Cadmium (mg/kg) 2  80  3,500 0.155-1.32  2.6     

Chromium (mg/kg) 19  240  11,000 2.55-110.3 28  20 26 29.8 20.1 

             

Naphthalene (µg/kg) 5,000  1,600,000  70,000,000   8,700     

Benzo(a)anthracene (µg/kg)  140        290   

Chrysene (µg/kg)  140        350   

Benzo(b)fluoranthene (µg/kg)  140        350 220  

Benzo(k)fluoranthene (µg/kg)  140        470 280  

Benzo(a)pyrene (µg/kg) 100 140  18,000      530 180  

Indeno(1,2,3-cd)pyrene (µg/kg)  140        280 260  

Note:  N/A = Not analyzed 
    Blank spaces indicate that the sample was analyzed for the analyte but was below regulatory standards 
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5.5 SUBSURFACE SOIL RESULTS 
Thirty-two subsurface soil samples and two duplicates were submitted for analytical testing in 
February, March, April, and May 2008. Subsurface soil data that exceed cleanup levels are 
presented in Table 5-5. A summary of subsurface data is provided in Appendix F. The 
laboratory reports, chain-of-custody documentation, and Parametrix data validation are 
presented in Appendix G. The results are summarized below: 

• Petroleum hydrocarbons as diesel and motor oil were detected in 26 of the 32 soil 
samples submitted for analysis. Eight of these samples exceeded the MTCA Method A 
cleanup level for diesel- or motor oil-range hydrocarbons of 2,000 mg/kg. 

• One or more VOCs were detected in all eight of the soil samples submitted for VOC 
analysis. No VOCs detected were above MTCA cleanup levels, except for benzene in 
sample B-4D-13, which contained 46 µg/kg compared to the MTCA A cleanup level of 
30 µg/kg. B-4-13 was non-detect at a reporting limit of 45 µg/kg. It is not unusual for 
the analytical results of field duplicates, particularly of soil samples that are not 
homogeneous, to vary from the results of the original sample.  The concentration of 
benzene in the B-4-13 original and duplicate sample is close to the detection limit of 45 
µg/kg, causing this discrepancy between detect and non-detect. However, based on the 
detection of benzene in B-4D-13, the sample is likely over the MTCA A cleanup level, 
which is less than the detection limit. 

• No PCBs were detected during analysis.  

• SVOCs were detected in nine of the 21 soil samples submitted for SVOC analysis. No 
SVOCs detected were above MTCA cleanup levels. 

• All 18 samples analyzed for metals were below MTCA cleanup levels.  

5.6 METHANE RESULTS 
During the methane surveys, methane, carbon dioxide, and oxygen concentrations were 
measured, as well as pressure in the first and last surveys. The flammable range of methane is 5 
percent (lower explosive limit) to 15 percent (upper explosive limit) by volume in air. Landfill 
regulatory standards relating to methane apply to migration off the property, concentrations 
within on-site buildings, and surface-level concentrations. No monitoring wells or gas probes 
are located within buildings; however, the proximity of GP-3 to the plywood plant suggests 
that methane levels may be a concern in that building. Surface-level concentrations (measured 
by the bar-hole method) were not identified on the Subject Property. 

Results of the February 5 through 7, 2008, methane surveys are presented in Table 5-6. 
Measurements were taken when the parameters had stabilized. Methane was not detected in 
any of the wells included in the survey. 
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Table 5-5. Summary of Subsurface Soil Data Exceedances, Subject Property 

Analyte MTCA A 
MTCA B 

carc. 
MTCA B 

non-carc. 
MTCA C 

carc. 
MTCA C 

non-carc. 
Back- 

ground B-3-8.5 B-4D-13 B-9-12 TP-8-2 TP-10-8 TP-10-13 TP-12-13 TP-12D-13 TP-16-2 TP-17-2.5 TP-17-3.5
Diesel (mg/kg) 2,000          6,300 J 2,400 J 7,200 J 3,600 J 2,900  2,000 

Motor Oil (mg/kg) 2,000      15,000    57,000 J 19,000 J   9,300 3,600 4,200 

Gasoline (mg/kg) 100            260 320 N/A N/A N/A 

Benzene (µg/kg) 30 18200 320000 320,000 2,400,000   46       N/A N/A N/A 

)                  

                  
Note:  N/A = Not analyzed 
    Blank spaces indicate that the sample was analyzed for the analyte but was below regulatory standards 
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Table 5-6. Summary of February 5-7, 2008, Methane Survey Results 

Well ID Pressure CH4 (%) CO2 (%) O2 (%) 
MW-1 1.2 0 0.2 18.3 
MW-5 1.0 0 0.3 17.1 
MW-6 1.0 0 4.7 12.4 
MW-7 1.0 0 1.8 12.4 
MW-8 1.3 0 2.6 11.6 
MW-9 1.4 0 0.5 16.8 
MW-10 0.2 0 1.9 15.2 
CH4 = Methane 
CO2 = Carbon Dioxide 
O2 = Oxygen 
Pressure measured in inches of water column (27.71 inches of water = 1 pound per square inch) 
Note: Concentrations are in percent by volume. 

Results of the March 5, 2008, methane survey are presented in Table 5-7. Measurements were 
generally taken at 1, 2, 3, 5, and 10 minutes. Methane was detected in two of the gas probes 
(GP-1 and GP-3).  

Table 5-7. Summary of March 5, 2008, Methane Survey Results 

Well ID Minutes CH4 (%) CO2 (%) O2 (%) 
GP-1 0.5 12.6 11.7 9.7 
 1 13.8 13.6 5.8 
 1.5 16.9 17.5 3.1 
 2 21.4 22.5 0.2 
 3 22.1 22.9 0.0 
 5 22.2 23.0 0.0 
 10 23.9 23.7 0.0 
GP-2 1 0.0 2.9 15.3 
 2 0.0 4.1 12.6 
 4 0.0 4.2 12.3 
 5 0.0 4.2 12.3 
 10 0.0 4.1 12.1 
GP-3 1 4.7 0.0 14.1 
 2 14.8 3.9 2.5 
 3 16.0 6.6 1.3 
 5 16.5 7.1 0.9 
 10 17.2 7.9 0.6 
MW-5 1 0.0 1.8 13.8 
 2 0.0 2.0 13.0 
 3 0.0 2.3 12.1 
 5 0.0 2.7 10.1 
 10 0.0 4.0 3.7 
MW-6 1 0.0 5.5 11.1 
 2 0.0 5.7 10.6 
 3 0.0 5.8 10.5 
 5 0.0 6.0 10.1 
 10 0.0 6.8 6.9 
MW-7 1 0.0 1.7 17.4 
 2 0.0 1.7 17.4 
 3 0.0 1.7 17.4 
 5 0.0 1.7 17.5 
 10 0.0 1.8 17.4 
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Well ID Minutes CH4 (%) CO2 (%) O2 (%) 
MW-8 1 0.0 4.2 9.8 
 2 0.0 4.1 9.7 
 3 0.0 4.1 9.7 
 5 0.0 4.1 9.7 
 10 0.0 4.2 9.3 
MW-9 1 0.0 0.3 20.9 
 2 0.0 0.3 20.9 
 3 0.0 0.3 20.9 
 5 0.0 0.4 20.9 
 10 0.0 0.4 20.9 
MW-9A 1 0.0 0.0 21.2 
 2 0.0 0.0 21.2 
 3 0.0 0.0 21.3 
 5 0.0 0.0 21.3 
 10 0.0 0.0 21.4 
MW-10 1 0.0 2.8 15.4 
 2 0.0 3.4 14.3 
 3 0.0 3.5 14.2 
 5 0.0 3.6 14.0 
 10 0.0 3.9 13.3 
CH4 = Methane 
CO2 = Carbon Dioxide 
O2 = Oxygen 
Note: Concentrations are in percent by volume. 

Results of the March 25, 2008, methane and bar-hole survey are presented in Table 5-8. 
Measurements were taken when the parameters had stabilized. Methane was detected in two of 
the gas probes (GP-1 and GP-3). The bar-hole locations (BH-1, BH-2, and BH-3) were located 
approximately 3.8 feet east, 150 feet north, and 75 feet west of GP-1. The bar-hole 
measurements were taken around 2 feet below ground surface (bgs). 

Table 5-8. Summary of March 25, 2008, Methane and Bar-Hole Survey Results 

Well ID Pressure CH4 (%) CO2 (%) O2 (%) 
GP-1 0 14.5 16.6 5.6 
GP-2 0 0 5 12 
GP-3 0 25.6 10.9 0 
MW-9A 0 0 0 21 
BH-1 0 0 1.9 18 
BH-2 0 0 0.3 20.4 
BH-3 0 0 0.1 20.5 
BH = Bar-Hole 
CH4 = Methane 
CO2 = Carbon Dioxide 
O2 = Oxygen 
Pressure measured in inches of water column (27.71 inches of water = 1 pound per square inch) 
Note:  Concentrations are in percent by volume. 
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5.7 LIMITED HAZARDOUS MATERIALS SURVEY RESULTS 
A hazardous materials survey was conducted of the two boiler house structures on April 8 and 
9, 2008, by a Parametrix certified Asbestos Hazard Emergency Response Act (AHERA) 
building inspector. At the time of this hazardous materials survey, asbestos and lead-based 
paint were identified in the Hog Fuel Boiler House but not in the Natural Gas Boiler House. 
PCBs and other potentially hazardous materials were identified in both buildings. A separate 
report has been prepared to detail these findings and is provided in Appendix B. 
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6. CONCLUSIONS  
This section presents the conclusions drawn from this Phase II Environment Site Assessment 
of the Subject Property.   

6.1 GROUNDWATER 
Groundwater was sampled upgradient (MW-1, MW-9A) and downgradient (MW-5, MW-6, 
MW-7, MW-8) of the Subject Property, as well as at more central locations on the property 
(MW-5, MW-10). The only parameters that exceeded regulatory standards (MCLs, MTCA) 
were iron, manganese, and vinyl chloride. TPH-Dx, TPH-Gx, SVOCs, PCBs, and other 
metals were either not detected or were below regulatory standards. Oil sheen was observed 
on the water table in TP-18, but was not visible in adjacent test pits TP-19, TP-20, and TP-21.  
Hydrocarbons were not detected in groundwater samples collected from downgradient wells 
MW-7 and MW-8.  A discussion of the groundwater results is presented below. 

6.1.1 Iron and Manganese 
The MCLs for iron and manganese (0.3 mg/L, 0.05 mg/L) are secondary criteria based on 
non-health based factors such as taste and color. The secondary MCLs for both of these 
parameters were exceeded in the upgradient (MW-1, MW-9A) and downgradient wells 
(MW-5, MW-6, MW-7, MW-8, MW-10). The MTCA B value of 2.2 mg/L for manganese is 
health based and was exceeded in all wells except MW-1 and MW-5. 

It appears there are naturally high concentrations of iron and manganese in groundwater, 
since they are both relatively high in the upgradient well. The upgradient well does not 
appear to be influenced by the municipal landfill as evidenced by the lack of landfill gas in 
the well and no detection of vinyl chloride in the groundwater. 

6.1.2 Vinyl Chloride 
Vinyl chloride was originally planned to be analyzed using the lower method 8260B SIM to 
achieve a detection limit (0.020 µg/L) below the MTCA B carcinogenic cleanup level. 
Original sampling of MW-1, MW-5, MW-6, MW-7, MW-8, and MW-10 occurred in 
February 2008 using this analysis. MW-9A, which was installed following the February 2008 
sampling event, was not analyzed using the SIM method when it was sampled in March 2008. 
A subsequent sampling event in August 2008 was conducted to remedy this discrepancy in 
reporting limits. MW-7, MW-8 (and its field duplicate), and MW-9A were sampled and 
analyzed for vinyl chloride at the lower reporting limit. During this event, vinyl chloride was 
not detected in MW-7 and MW-9A. It was detected in MW-8 and its duplicate at 0.027 and 
0.028 µg/L, respectively. These values are below the MTCA B carcinogenic cleanup value of 
0.0292 µg/L. 

Vinyl chloride is a chlorinated solvent that is used in the chemical manufacturing industry. It 
is also a common chemical found in subsurface gas and groundwater associated with 
landfills. Vinyl chloride is typically formed as a breakdown product from chlorinated ethenes 
(PCE, TCE, DCE) and ethanes (TCA). Based on this information and the fact that vinyl 
chloride was only detected in the wells downgradient of the former municipal landfill, the 
vinyl chloride detected in MW-7 and MW-8 above the MTCA B value of 0.0292 µg/L, was 
likely due to influence from the municipal landfill. 
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6.1.3 Hydrocarbons 
Oil sheen was observed on the water table in TP-18, but was not detected in adjacent test pits, 
indicating that it is likely limited in extent.  Floating oil and dissolved hydrocarbons were not 
detected in groundwater monitoring wells, including downgradient wells MW-5, MW-6, 
MW-7, and MW-8.  

6.2 SURFACE WATER 
Diesel and motor oil were detected in all surface water samples at concentrations exceeding 
MTCA Method A cleanup levels, except the sample collected from the northern kiln pond. 
These concentrations appear to be either related to contaminated stormwater runoff entering 
the ponds or related to contaminated sediments in the ponds. The source of the petroleum 
contamination in the ponds requires further investigation. It appears that the petroleum 
contamination in the surface water ponds is not affecting groundwater based upon the lack of 
detection of diesel and motor oil in groundwater samples. However, for redevelopment 
purposes, the surface water in the ponds would need to be drained and approximately 300 
cubic yards of pond sediment would be removed and disposed of. 

6.3 SURFACE AND SUBSURFACE SOIL 
Petroleum-contaminated soil above MTCA  cleanup levels  was identified at the following 
locations: 

• Subsurface soil collected from test pits (TP-16, TP-17) in the north-central portion of 
the wood debris landfill. These soil samples were collected between 2 and 3.5 feet 
bgs. TP-16 was primarily composed of bark debris fill. No odor or staining was 
observed at the depth of the sample. TP-17 was also primarily composed of bark and 
wood debris fill. At the depth of the sample, burned wood and a chemical odor were 
observed. Nearby test pits (TP-14, TP-15) were not analyzed; however, no staining or 
odor was observed.  

• Subsurface soil collected from TP-10 located near dry well. Concentrations of diesel 
and motor oil exceeding MTCA Method A cleanup levels were detected in samples 
collected from 8 and 13 feet bgs. Additional test pits (TP-18 to TP-20) excavated in 
this vicinity suggest that petroleum contamination extends to the water table at a 
depth of 20 feet and an approximate radius around TP-10 of 60 feet.  

• Subsurface soil collected from TP-12 near the eastern pump island. Concentrations of 
diesel, motor oil, and gasoline exceeding MTCA Method A cleanup levels were 
detected in a sample collected at 13 feet bgs. Additional test pits (TP-21 and TP-22) 
excavated in this vicinity suggest that petroleum contamination is limited in extent 
(likely less than a 25-foot radius from TP-12). 

• Soil collected from borings B-3, located in the northeast corner of the plywood plant, 
and B-4, outside the northeast corner of the plywood plant. Concentrations of motor 
oil exceeding MTCA Method A cleanup levels were detected in a sample from B-3 
collected at 8.5 feet bgs. Concentrations of benzene exceeding MTCA Method A 
cleanup levels were detected in a sample from B-4 collected at 13 bgs.  

• Surface soil collected from SS-1 located adjacent to the service pit just north of the 
oil house. Diesel and motor oil concentrations exceeded MTCA Method A cleanup 
levels. The vertical extent of the petroleum contamination at this location is 
unknown; however, it is likely limited. Diesel and motor oil were not detected in 
borings B-6 and B-7, southwest of SS-1. 
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• Surface soil samples collected adjacent to the boiler houses. These samples contained 
concentrations of cPAHs exceeding MTCA Method Bcleanup levels. The vertical 
extent of contamination is unknown.  

• Chromium detected at various locations at concentrations slightly exceeding the 
MTCA Method A cleanup level. The chromium appears to be related to background 
and not the results of site operations since the concentration in soil samples are fairly 
consistent site-wide. In addition, the chromium concentrations are below the 
Ecology-determined background levels for the Yakima Basin (Ecology 1994). 

• The surface sample collected from the fly ash piles.  The sample contained 
concentrations of benzene, naphthalene, and cadmium in excess of MTCA Method A 
cleanup levels.  Estimated volume of fly ash piles is 200 cubic yards. 

• Potential contamination underneath and around Plywood Plant. Due to overhead 
obstructions and other difficulties with the drill rig, proper characterization of soil 
and potential contamination beneath the Plywood Plant could not be completed. 
There is a possibility that there is contamination in this portion of the Subject 
Property. Cleanup would likely require the abandonment of wells MW-9 and MW-
9A. 

Contaminated soil would need to be removed and disposed of at an appropriate, licensed 
disposal facility.  It is estimated that approximately 17,100 cubic yards of backfill will be 
required for redevelopment purposes. 

6.4 METHANE EXTENT AND SOURCE 
Methane was detected at two locations; GP-1 located on the north edge of the southern log 
deck, and GP-3 located on the west side of the former municipal landfill adjacent to the 
former plywood plant. This methane is likely due to degradation of the municipal landfill 
contents and the wood debris by bacterial action. Other monitoring points, including the 
groundwater monitoring wells, an additional gas probe, and the limited bar-hole survey, did 
not identify methane. The detection of methane at 17.2% by volume near the plywood plant is 
a potential exceedance of the WAC 173-304 landfill regulations, which restrict methane 
concentrations in on-site structures at 25% of the lower explosive limit (which is equal to 
1.25% by volume). Additional methane measurements in on-site structures would be required 
to assess if the regulatory concentration limit is consistently exceeded. 

6.5 LIMITED HAZARDOUS MATERIAL SURVEY 
The following are the results of the limited hazardous materials survey conducted at the site: 

• Most asbestos-containing material (ACM) is in fair to poor condition in the Hog Fuel 
Boiler House except for the vinyl tile located in the bathroom, which is in good 
condition. 

• The Asbestos Management Plan (reference) lacks all of the maintenance records, 
making it difficult to gather accurate information on exterior and underground piping 
runs. 

• Both the Hog Fuel Boiler House and the Natural Gas House contain hazardous 
materials. 

• The document review performed on the Boiler 4 drawings secured at the site 
indicates ACM that was not discovered during the historic or the recent survey. 
These materials may have been concealed at the time of both surveys. 
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• Underground transite (asbestos-cement) sewer pipes are known to exist on the site 
(reference). Underground water pipes running through the site may also be composed 
of transite. 

• Some of the building components sampled for total lead analysis were found to 
contain high concentrations of lead. 

• A great amount of building materials may be suitable for salvage or recycling, 
including metal, concrete, PCB and non-PCB containing ballasts, and fluorescent 
light tubes. 

• An utilador suspected of containing possible ACM appears to be running from the 
Hog Fuel Boiler House. The exact location of this utilador is unknown. 
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7. OPINION OF PROBABLE COST AND RECOMMENDATIONS FOR 
FURTHER ACTION  

The following sections provide recommendations for addressing the site environmental issues 
identified in Section 6.0. An opinion of probable cost with assumptions is presented in 
Appendix H. 

The opinion of probable cost presented in Appendix H has been prepared for guidance in 
project evaluation and implementation from the information available at the time the opinion 
was prepared.  Sources of information included, but were not limited to: 

• Communications with vendors and contractors 
• RS Means 2008, Heavy Construction Cost Data, 22nd Annual Edition. 
• Recent cost estimates and bid tabulations related to similar projects 
• Professional knowledge. 

The final costs of the project will depend on actual labor and material costs, competitive 
market conditions, actual site conditions, final project scope, implementation schedule, 
continuity of personnel and engineering, and other variable factors.  As a result, the final 
project costs will vary from the opinion of probable cost presented in this document.  Because 
of these factors, project feasibility, benefit/cost ratios, risks, and capital needs should be 
carefully reviewed prior to making specific financial decisions or establishing project budgets 
to help ensure proper project evaluation. 

This budget-level opinion of probable cost has a confidence range of from +50% to -30%, 
which is based on current EPA guidance for preparing estimates of costs for remedial action 
alternatives during the feasibility study process.  Estimating at final design will be closer to 
+15% to -10%, and construction contingency funds can be reduced. 

7.1 GROUNDWATER 
In February 2008, vinyl chloride was measured above the MTCA B cleanup level in the wells 
downgradient of the municipal landfill. The levels in these wells were slightly below the 
cleanup level when additional sampling was conducted in August 2008. It is suggested that 
continued monitoring of these wells (MW-7, MW-8) be conducted in order to protect human 
health and the environment (including the downgradient water supply wells identified in 
Section 3.1). 

Floating oil was detected on the water table in TP-18, but appeared to be limited in extent.  It 
is suggested that 3 monitoring wells be installed downgradient of this area to monitor for 
hydrocarbons. If oil is present, it could be removed with skimmers. 

7.2 SURFACE WATER 
The source of petroleum contamination detected in surface water is unknown, but could 
potentially be associated with sediment in the ponds. It is suggested that the surface water and 
sediment be removed from the ponds as part of Subject Property cleanup. 

7.3 SOIL 
Remedial action is recommended for petroleum and other contaminants in soil that exceed 
MTCA screening levels in the following areas: 

• At wood debris landfill in the area of TP-16 and TP-17. 

• Near the sawmills in the area of TP-10 and TP-12.  
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• In and adjacent to the northeast corner of the plywood plant in the area of B-3 and B-4. 

• Adjacent to the service pit at SS-1 location.In the fly ash piles. 

• In the boiler houses at the location of SS-3 and SS-4. 

Remedial action could include excavation and disposal of contaminated soil, capping the 
material in-place, or a combination of both. Based on the results of groundwater sampling, it  
appears that little to no contamination has migrated from soil to groundwater.  

7.4 METHANE 

Methane levels between the lower and upper explosive limits were detected in the subsurface 
of the Subject Property two sampling locations (GP-1, GP-3) during the methane surveys. 
Methane is a potential explosive hazard inside buildings on the Subject Property. A 
mitigation program is recommended and should be instituted during construction and/or as 
part of final site redevelopment in areas on or adjacent to the former municipal landfill. This 
could include, but not limited to, methane monitoring during excavation and other intrusive 
activities, placement of vapor barriers, and venting of methane through porous subgrade 
placed beneath the vapor barriers.  

The source of the methane is unknown; however, it could be from the former municipal 
landfill and/or the wood debris on the Subject Property and municipal landfill site. One 
remedial alternative would be to remove the wood debris down to the native soil level. This 
alternative is included in the opinion of probable cost provided in Appendix H. The potential 
for methane production from wood debris is based on Parametrix’s familiarity with similar 
sites without municipal landfills contributing to gas production. Parametrix performed Phase 
I, II, and II site assessment investigations at the Simpson Tacoma Kraft Company Site in 
Tacoma, Washington, between 1994 and 1997. The site began operations as a lumber mill 
around the turn of the last century.  The site contained log ponds, saw mills, drying kilns, and 
support structures. The ponds were eventually drained and filled in with wood debris. 
Sawmill operations stopped in the 1980s, and the site was converted to a wood chipping 
operation. Methane was present at the site in excess of 5% by volume, and this was 
determined to be a byproduct of decomposing wood debris (Parametrix 1994). 

7.5 HAZARDOUS MATERIALS 
Based on the result of the hazardous materials survey conducted at the site, the following 
recommendations for further action should be considered. The needs for completing these 
tasks will be dependant on future site use, especially if demolition of structures is required. 

• At a minimum, a supplemental sampling event should be performed to accomplish 
the following:  

 verify the findings of the Walkenhauer & Associates survey 

 verify the materials identified on the Boiler 4 drawings 

 confirm results of the more recent survey 

 include the electrical room in the asbestos survey 

 accurately estimate abatement costs 

• Because of the lack of verifiable data in the Walkenhauer & Associates survey, 
surveying all currently standing buildings, structures, sheds and exterior piping runs 
prior to demolition is recommended. 
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• Perform a geophysical survey around the perimeter of the Hog Fuel Boiler House to 
locate the suspected utilador. 

• A consultation should be made with the local water and sewer authority to evaluate 
the location, extent, and construction of underground utilities on the site. 

• Locate asbestos management plan maintenance records. 

• Task asbestos abatement contractor with both abatement of ACM and clean up of 
existing presumed asbestos containing debris described in Section 4.2 of Appendix B. 

• Remove all identified hazardous materials is required prior to demolition, except for 
LBP. Abatement of LBP is not required by federal, state, or local regulatory agencies, 
however, this report should be provided to contractors working at the site to satisfy 
WAC 296-62-07721 Communication of Hazard to Employees. 

• Perform Toxicity Characteristic Leaching Procedure (TCLP) sampling for waste 
characterization to determine whether demolition debris may be disposed of as 
general waste or hazardous waste. One sample is required for each building 
demolished. The sample should be composed of materials specifically going to a 
landfill and should not include materials for salvage or recycling. 

• Secure a demolition contractor that will employ salvage or recycling practices to save 
cost for disposal. 

• Require the demolition or abatement contractor to inspect all fluorescent light ballasts 
prior to disposal. The presence of more than 16 PCB-containing ballasts requires 
containerization, disposal, and hazardous waste manifest documentation in 
accordance with EPA requirements. 
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9. LIMITATIONS AND EXCEPTIONS OF ASSESSMENT 
The potential for environmental liability associated with the release or threatened release of 
hazardous substances, and compliance with federal and state environmental laws, has become 
a major concern with many public agencies and private companies considering property 
transactions. Federal and state regulations do not specify the amount of effort necessary to 
determine the environmental status of real property. However, if brought to litigation, the 
court will consider the specialized knowledge or experience of the defendant, the relationship 
of the purchase price to the value of the property, and the ability to detect such contamination 
by appropriate inspection. 

Parametrix, Inc. performed this Phase II SA in accordance with the generally accepted 
standards of care that exist in the State of Washington at the time of the study. Judgments 
leading to conclusions and recommendations are made generally, with an incomplete 
knowledge of the subsurface and former conditions applicable to the Subject Property and 
adjacent properties. 

More extensive studies may reduce the uncertainties associated with this assessment. The 
investigation was conducted to identify areas of environmental concern that may inhibit 
redevelopment of the property, and was designed based on the professional judgment of the 
Parametrix project team. Because Subject Property activities and regulations beyond our 
control could change at any time after the completion of our field investigation, our 
observations, findings, and opinions can be considered valid only as of the date the field work 
was completed for this report. 

The data and samples from any given test location indicate conditions that apply only at that 
particular location, and such conditions may not necessarily apply to the general Subject 
Property as a whole. Therefore, Parametrix cannot and will not provide guarantees, 
certifications or warranties that the property is free of environment impairment. The extent of 
testing and data collection directly affects the statistical confidence level of the work 
performed. As a practical matter, to reach or even approach a 100 percent statistical 
confidence level would be prohibitively expensive. 





 

 

APPENDIX A 

Summary of SAP/QAPP Activities 





1. FIELD INVESTIGATION 

1.1 GEOPHYSICAL STUDY 
A geophysical survey will be completed using a magnetometer and ground penetrating radar 
(GPR). The objective of this survey will be to identify and map the location of existing 
subsurface features, USTs, product lines, and utilities. The results of the geophysical survey 
will be used to determine locations of subsurface obstructions and clear areas for test pits and 
drilling. 

1.2 FIELD SAMPLING 
Field sampling will include groundwater and surface water monitoring, soil sampling, and a 
methane survey. The proposed locations of these samples and the purpose of each are 
presented in Figures 3 through 6. The rationale for sample locations is listed in Table 2-1. 

1.2.1 Groundwater and Surface Water Monitoring and Methods 
The purpose of the monitoring of groundwater and surface water on the Site is to evaluate 
potential contamination from activities related to the Site’s history and to determine if 
measured concentrations exceed Washington State’s Model Toxics Control Act (MTCA) 
cleanup levels. Groundwater monitoring will be conducted at the nine present monitoring 
wells on the Site (MW-1 and MW-3 through MW-10). In addition to sampling these nine 
monitoring wells, surface water samples will be taken from five of the ponds currently 
present on the Site, as well as two samples along a drainage ditch from the boiler house to the 
kiln ponds. 

The parameters for testing ground- and surface water are listed below: 

• Total petroleum hydrocarbons (gasoline and diesel range), 

• Volatile organic compounds (VOCs), 

• Semi-volatile organic compounds (SVOCs), 

• Dissolved metals, 

• Total metals, 

• Alkalinity, 

• Chloride, 

• Sulfate, 

• Ammonia, 

• Nitrate, 

• Total organic carbon, 

• Total dissolved solids, 

• PCBs, and 

• Extra volume for additional testing. 

One groundwater sample will be collected from each location as described below: 



• Groundwater samples from monitoring wells will be collected using a submersible 
pump in accordance with the Parametrix Standard Operating Procedure (SOP) for 
Low-Flow Groundwater Sampling and Purging (Appendix A). 

• Existing wells will be monitored for combustible gas, carbon monoxide, nitrogen, 
oxygen, and pressure. 

• Initial water levels will be measured from the reference point to the nearest 0.01 foot. 
These measurements will be reconfirmed and recorded on Groundwater Sampling 
Field Data Sheets. 

• The sampler will perform the following functions: (1) start pumping the well at 200 
to 500 milliliters per minute (ml/min) using a submersible pump; (2) adjust the flow 
rate so that the water level stabilizes (drawdown of 0.3 foot or less); and (3) monitor 
the water level at intervals of 3 to 5 minutes and record the measurements on the 
Groundwater Sampling Field Data Sheet. 

• Water quality field parameters including pH, temperature, dissolved oxygen, 
turbidity, oxidation/reduction potential (ORP), and conductivity will be monitored 
periodically during the purging process. 

• When at least three successive readings for these parameters stabilize, purging will be 
considered complete. 

• Samples will be collected using a dedicated discharge hose directly into pre-labeled 
sample containers at a flow rate between 100 and 250 ml/min and so that drawdown 
of the water level within the well does not exceed the maximum allowable drawdown 
of 0.3 foot. All sample containers will be filled with minimal turbulence by allowing 
the groundwater to flow from the tubing gently down the inside of the container. 
VOC samples will be collected first, and to ensure there is no headspace, the 
container will be inverted and tapped. Field-filter samples will be tested for dissolved 
metals through a 0.45-micron membrane filter immediately before filling the sample 
containers. 

One surface water sample will be collected from each location as described below: 

• Surface water samples will be collected according to the Parametrix SOP for Surface 
Water Sampling (see Appendix A). 

• Samples will be collected away from the edge of the pond or drainage ditch, at a 
minimum of 6 inches below the water surface. 

• Field parameters collected during surface water sampling will include temperature, 
pH, turbidity, ORP, conductivity, and dissolved oxygen.  

1.2.2 Soil Sampling 
The purpose of the soil sampling on the Site is to evaluate potential contamination from 
activities related to the Site’s history and to determine if measured concentrations exceed 
MTCA cleanup levels. Soil sampling will be conducted using both test pits and sonic drilling 
to 15 feet bgs. The selection of sample locations was based upon Site history and locations 
identified during the two Site visits. SOPs for test pits and soil borings are included in 
Appendix A. The parameters for testing the soil will include one or more of the following: 

• Total petroleum hydrocarbons (gasoline and diesel range), 

• VOCs, 

• SVOCs, 



• Polynuclear aromatic hydrocarbons (PAHs), 

• PCBs, 

• pH, 

• Metals, 

• Ethylene dibromide (EDB), 

• 1,2-Dichloroethane (EDC), 

• Napthalenes, 

• Lead, and 

• Extra volume for additional testing. 

The analyses to be performed on samples from each location are provided in Appendix B. 

1.2.2.1 Test Pit Soil Sampling Methods 

Up to two soil samples will be collected from each test pit as described below: 

• Soil samples will be collected from the base and sidewalls of the excavated test pits. 
Specific sampling depth will be selected by the Parametrix field geologist based on 
field conditions. A decontaminated stainless-steel spoon or trowel will be used to 
collect soil from the excavator bucket derived from a 0.5-foot radius of the 
designated sampling point. 

• Soil samples will be logged by a qualified geologist using the Unified Soil 
Classification System (USCS). Sampling locations will be measured to the nearest 
0.1 foot with reference to a known point and plotted on the site map. 

1.2.2.2 Boring Soil Sampling Methods 

Up to two soil samples will be collected from each borehole as described below: 

• A sonic rig will be used to collect subsurface soil samples. This technique uses sonic 
technology to drive a 6-inch-diameter barrel to pre-selected depths for collection of 
soil samples. 

• Soil samples will be collected from the 4-inch diameter continuous cores. Soil 
samples will be logged by a qualified geologist using the USCS. 

• Soil samples will be collected using a stainless-steel sampler. During this procedure, 
the sampler remains sealed by a piston tip at the end of the sample tube while it is 
pushed or driven to the desired depth. A piston stop-pin at the opposite end of the 
sampler is removed by means of extension rods inserted into the probe rods, and the 
sampler is driven to depth. This enables the piston to retract into the sample tube 
while the sample is collected. 

• Samples will be collected in disposable acetate sleeves. After sample collection, the 
probe rods will be retracted from the hole and the sample will be extruded from the 
sampler while it remained inside the acetate sleeve. The sleeves and end caps 
preserve bedding characteristics and soil moisture and can be cut into sections to 
produce samples from discrete intervals, or cut length-wise to produce composite 
samples. The soil sample material will be placed directly into labeled sampling 
containers provided by the analytical laboratory. Additional soil will be placed in a 
self-sealing bag for in-field headspace analysis. 



• If a problem with overhead space for the drill rig occurs in one of the interior boring 
locations, surface samples will be taken. Soil samples will be collected from shallow 
depths (less than 1 foot) using hand tools such as a post-hole digger or shovel. Soil 
samples to be collected for chemical analysis will be collected using a stainless steel 
trowel and placed directly into labeled sampling containers provided by the analytical 
laboratory. Additional soil will be placed in a self-sealing bag for in-field headspace 
analysis. 

• If it is determined that the nine existing monitoring wells will not be sufficient to 
determine groundwater flow direction or characterize potential contamination, up to 
three of these borings may be converted to additional groundwater monitoring wells. 

• Some of the soil borings may also be converted to gas probes, depending on the 
results of the methane survey described below. The installation of gas probes would 
only occur after receiving concurrence from Ownership. 

1.2.3 Methane Survey 
A methane survey will be conducted to determine the migration of methane from the former 
municipal landfill, and to evaluate the potential presence of methane in the vicinity of the 
wood waste landfill. In addition to surveying within buildings and existing groundwater 
wells, soil gas levels will be also measured using either manual or power-driven mechanical 
methods, whichever is more feasible in the field. A 3/8-inch-diameter hole will be driven into 
the ground using manual (i.e., slam bar) or power-driven mechanical methods. 

If manual methods are considered feasible, the following will occur: 

• Soil gas can be measured at specific depths by controlled penetration or the use of a 
longer bar or bar attachments. 

• A 1/4-inch outer-diameter stainless-steel probe is inserted into the hole, which is then 
sealed around the top of the probe using clean modeling clay. 

• The gas contained in the interstitial spaces of the soil is pulled through the probe 
using an air pump. 

• The gas is measured with a four-gas multimeter. 

If a power-driven mechanical device (such as a power hammer) is the more feasible way to 
ascertain the methane levels on the Site, the following will occur: 

• With the use of a drill rig, a 1/4-inch outer-diameter stainless-steel probe is inserted 
into the hole, which is then sealed around the top of the probe using clean modeling 
clay. 

• The gas contained in the interstitial spaces of the soil is pulled through the probe 
using an air pump. 

• The gas is measured with a four-gas multimeter. 

1.2.4 Decontamination Procedures for Groundwater, Surface Water, and Soil 
Sampling Equipment 
All instruments and reusable tools used to collect groundwater, surface water, and soil 
samples will be decontaminated prior to sampling and between each sample in order to 
minimize cross contamination between samples. The decontamination procedure is outlined 
below: 

• Scrub with non-phosphate detergent. 



• Rinse with deionized water. 

• Rinse with 0.1N HNO3 or HCL. 

• Rinse with deionized water. 

• Rinse with n-propyl alcohol. 

• Rinse thoroughly with deionized water before each use. 

The decontamination rinse water will be collected and stored on Site in sealed containers. 

1.3 SAMPLE MANAGEMENT AND TESTING 
Samples will be stored in coolers at 4ºC and delivered via Parametrix personnel or 
commercial carrier under chain-of-custody procedures to the analytical laboratory. Sample 
chain-of-custody will begin when the sample is collected and will be maintained until final 
disposal of the sample. Chain-of-custody procedures will be used to maintain and document 
sample possession. The principal documents are: 

• Sample labels 

• Field sampling records 

• Chain-of-custody forms 

Each sample container will be identified with printed labels and a unique and appropriate 
sample number. Sample labels will include the following information: 

• Project identification 

• Sample identification 

• Analysis request 

• Date and time of collection 

• Initials of collector 

All sampling locations will be recorded in the field notebook. Indelible ink will be used to 
prepare labels, chain-of-custody forms, and field notes. 

1.4 DATA REPORTING 
Verbal recommendations regarding the analytical results will be provided within 1 working 
day of the receipt of sample results from the analytical laboratory. A data report will be 
provided within 30 days of the receipt of final sample results from the laboratory. 



 

2. QUALITY ASSURANCE PROJECT PLAN 
This QAPP establishes the quality assurance (QA) objectives for the Site assessment and 
characterization investigation. It also establishes the QA organization and procedures to meet 
the project objectives. This QAPP also presents the procedures for sample handling, sample 
chain-of-custody, instrument/equipment performance criteria, analytical methods for sample 
analysis, internal quality control, audits, corrective actions, and data assessment. 

The QA procedures described in this section are developed to ensure the project-specified 
Data Quality Objectives (DQOs) are met and that data generated are representative of the 
actual conditions found at the Site. The goal of the QA plan is to ensure a reasonable degree 
of confidence in data generated. QA plans do this through the establishment of a rigorous 
system of quality and performance checks on data collection, analysis, and reporting 
activities. In addition, QA plans strengthen the quality of data by requiring appropriate and 
timely corrective action to document and ensure compliance with established performance 
and quality criteria. 

2.1 PROJECT OBJECTIVES 
The following are the objectives of the sampling program as outlined in Section 2: 

• Conduct an assessment of Site characteristics and evaluate potential contamination of 
the Site. 

• Conduct a round of groundwater monitoring at the nine monitoring wells (MW-1, 
MW-3 through MW-10) present throughout the Site. 

• Excavate test pits and collect soil samples in areas identified by the Site visits and file 
reviews as potentially contaminated. 

• Drill borings and collect soil samples in areas where test pits are not feasible. Based 
on the results of the groundwater monitoring and methane survey, some borings may 
be converted to additional monitoring wells or gas probes. 

• Conduct a methane survey. 

• Summarize the sampling results in a Site assessment report and provide 
recommendations for remediation, as appropriate. 

2.2 PROGRAM QUALITY ASSURANCE ORGANIZATION AND RESPONSIBILITY 
Specific program QA responsibilities are described in Table 3-1. 



 

100
2)( 21

21
x

DD
DD

RPD
÷+

−=

Table 3-1. Quality Assurance Responsibilities 

Personnel Responsibilities 

Kurt Easthouse 
Project Manager 
Parametrix 

Oversee technical team performance to ensure successful 
accomplishment of the technical and QA project objectives; review QA 
needs and approve QA corrective action when necessary. 

Lara Linde 
Project Field Coordinator 
Parametrix 

Ensure that all field sampling and handling procedures are followed 
and documented and field QA objectives are met; will coordinate and 
participate in the field sampling activities. 

Lara Linde 
Project QA Officer 
Parametrix 

Direct implementation of QAPP. Provide technical QA assistance, 
evaluate laboratory data, and perform QA/QC. 

Laboratory QA Officer Ensure that all laboratory QA objectives are met and data deliverables 
from the laboratory are correctly documented and reported. 

2.2.1 Precision 
Precision measures the mutual agreement among individual measurements of the same 
property, usually under prescribed similar conditions. Quality assurance/quality control 
(QA/QC) sample types that measure precision include field duplicates, matrix spike 
duplicates (MSDs), and matrix duplicates. The estimate of precision of duplicate 
measurements is expressed as a relative percent difference (RPD), which is calculated as: 

 

 

Where: D1 = First sample value 
 D2 = Second sample value 

The RPDs will be routinely calculated and compared with DQOs. All RPDs should be within 
the limits defined in the United States Environmental Protection Agency (EPA) SW-8260B, 
SOM01.1, NWTPH-Dx, NWTPH-Gx, or 5035 Methods. 

2.2.2 Accuracy 
Accuracy is assessed using the results of standard reference material, linear check samples, 
and matrix spike (MS) analyses. It is normally expressed as a percent recovery, which is 
calculated as: 

Percent (Total Analyte Found - Analyte Originally Present) x 100 
Recovery = Analyte Added 

The percent recovery will be routinely calculated and checked against DQOs. Percent 
recoveries should be within the limits defined in the EPA SW-8260B, SOM01.1, NWTPH-
Dx, NWTPH-Gx, or 5035 Methods. 



 

2.2.3 Bias 
Bias is the systematic or persistent distortion of a measurement process that causes errors in 
one direction. Bias will be assessed with field and/or laboratory matrix spike samples, similar 
to the method described for accuracy. Bias measurements are usually carried out with a 
minimum frequency of 1 in 20, or one per batch of samples analyzed, under the same 
sampling episode. 

2.2.4 Sensitivity 
Sensitivity expresses the capability of a method or instrument for meeting prescribed 
measurement reporting limits. Sensitivity will be assessed by comparing data reporting limits 
with current regulatory criteria for VOCs and total petroleum hydrocarbons (TPH) in 
groundwater. 

2.2.5 Representativeness 
Sample locations and sampling procedures will be chosen to maximize representativeness. A 
qualitative assessment (based on professional experience and judgment) will be made of 
sample data representativeness based on a review of sampling records and a QA audit of field 
activities. 

2.2.6 Completeness 
The amount of valid data produced will be compared with the total analyses performed to 
assess the percent of completeness. Completeness will be routinely calculated and compared 
with the DQOs. The completeness goal for this project is 95 percent. 

2.2.7 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set 
can be compared with another. Sample data will be comparable with other measurement data 
for similar samples and sample conditions. Comparability of the data will be maintained by 
using consistent methods and units. The specific analysis parameters, reporting units, 
applicable methods for analysis, and method detection limits are listed in this QAPP. Actual 
reporting limits will depend on the sample matrix (necessary dilutions, etc.) and will be 
reported as defined for the specific samples. 

2.3 SAMPLING PROCEDURES AND HANDLING 

2.3.1 Sample Collection and Analyses 
Soil, groundwater, and surface water samples will be collected at the Site. Selection of 
sampling locations and objectives is discussed in Sections 1 and 2. Procedures for field 
sample location, collection of samples, and types of laboratory analyses to be performed are 
presented in Section 2. A summary of QC samples is shown in Table 3-2. A summary of 
specifications for containers, holding times, preservation, and handling for soil samples is 
shown in Table 3-3 and for aqueous samples is shown in Table 3-4. 



 

Table 3-2. Guidelines for Minimum QA/QC Samples for Field Sampling and  
Laboratory Analysisa 

 
Blind Field 
Duplicate 

Field Rinsate 
Blank Method Blank LCSb Matrix Spike 

Solid 1 in 20c 1 in 20 1 in 20 1 in 20 1 in 20 

Aqueous 1 in 20c 1 in 20 1 in 20 1 in 20 1 in 20 

a = EPA 1988 

b = LCS = Laboratory Control Sample 

c = All frequencies of 1 in 20 indicate 1 per batch, when the batch is less than 20. 

Table 3-3. Soil Sample Containers, Preparation, Preservatives, and Holding Times  

Analyses Method 
Sample 

Container 
Preservation and 

Handling 
Holding  
Times 

Gasoline Range 
Organics with BTEX 

NWTPH-Gx 2-4 oz cwm Cool 4°C 14 days 

Diesel and Heavier 
Range Organics 

NWTPH-Dx 2-8 oz cwm Cool 4°C 14 days 

Volatile Organic 
Compounds 

8260B 4 oz cwm Cool 4°C 14 days 

Semi-volatile Organic 
Compounds 

8270B 8 oz cwm Cool 4°C 14 days; ext 40 
days 

PAHs 8270 2-4 oz cwm Cool 4°C 14 days; ext 40 
days 

pH 9040B 4 oz cwm Cool 4°C ASAP 

PCBs 8082 2-4 oz cwm Cool 4°C 14 days; ext 40 
days 

RCRA 8 Metals 6020/7471A 2-4 oz cwm Cool 4°C 6 months 

EDB 8260 2-4 oz cwm Cool 4°C 14 days 

EDC 8260 2-4 oz cwm Cool 4°C 14 days 

MTBE 8260 2-4 oz cwm Cool 4°C 14 days 

Naphthalene 8270 2-4 oz cwm Cool 4°C 14 days 

Lead 6010 2-4 oz cwm Cool 4°C 6 months 
cwm = clear wide mouth jar 

BTEX = benzenes, toluene, ethylbenzene, and xylenes 

ext = extract 

ASAP = as soon as possible 

RCRA = Resource Conservation and Recovery Act 



 

Table 3-4. Ground and Surface Water Sample Containers, Preparation, Preservatives, 
and Holding Times 

 

Analyses Method 
Sample  

Container 
Preservation 
and Handling 

Holding  
Times 

Gasoline Range 
Organics with BTEX 

NWTPH-Gx 3-40 mL vials Cool 4°C; HCL 
to pH < 2 

14 days 

Diesel and Heavier 
Range Organics 

NWTPH-Dx 3-40 mL vials Cool 4°C 14 days 

Volatile Organic 
Compounds 

8260B 40 mL vial Cool 4°C 14 days if 
preserved; 7 days 
if unpreserved 

Semi-volatile Organic 
Compounds 

8270B 2-500 mL amber Cool 4°C 14 days; ext 40 
days 

Dissolved Metals 6010 2-500 mL glass HNO3 to pH <2 6 months 

Total Metals 6010 2-500 mL glass HNO3 to pH <2 6 months 

Alkalinity 2320 500 mL HDPE Cool 4°C 14 days 

Chloride 325.2 500 mL HDPE Cool 4°C 28 days 

Sulfate 375.2 500 mL HDPE Cool 4°C 28 days 

Ammonia 350.1M 500 mL HDPE Cool 4°C 28 days 

Nitrate 300.0 1 L HDPE Cool 4°C 48 hours 

Total Organic Carbon 415.1 250 mL amber Cool 4°C 28 days 

Total Dissolved Solids 160.1 250 mL HDPE Cool 4°C 7 days 

PCBs 8082 1 L amber Cool 4°C; 
Na2S2O3 

7 days; ext 40 
days 

 
ext = extract 

HDPE = High Density Polyethylene 

ASAP = as soon as possible



 

 

2.3.2 Documentation 
Sample documents will be carefully prepared so that sample identification and chain-of-
custody can be maintained and sample disposition controlled. Sample identification 
documents are summarized in Table 3-5 and will include: 

• Field notebook 

• Sample labels 

• Chain-of-custody records 

Table 3-5. Sampling and Sample Handling Records 

Records Use Responsibility/Requirements 

Field Notebook Records significant events, 
observations, and appropriate 
measurements. 

Maintained by field sampler/geologist; all 
entries must be factual, detailed, objective; 
entries must be signed and dated. 

Sample Label Accompanies sample; contains 
specific sample identification 
information 

Completed and attached to sample container 
by sampler. 

Chain-of-Custody 
Record 

Documents chain-of-custody 
(responsibility/accountability) 
for sample handling 

Documented by sample number. 
Original accompanies sample. A copy is 
retained by Quality Assurance Officer 
(QAO). 

 

Project sampling and sample handling will be documented through the use of a field 
notebook. A field notebook must be maintained to provide daily records of significant events, 
observations, and appropriate measurements collected during field investigations. All entries 
are to be made in waterproof ink, signed, and dated. Corrections will be made according to 
the procedures given at the end of this section. 

Field notebooks are intended to provide sufficient data and observations to enable 
participants to reconstruct events that occurred during projects and to refresh the memory of 
the field personnel if called upon to give testimony during legal proceedings. The field 
notebook entries should be factual, detailed, and objective. All field notes will be retained by 
the program field coordinator and secured in a safe place. 

As with any data logbooks, no pages are to be removed, destroyed, or thrown away. If a 
correction is to be made, these will be made by drawing a single line through the original 
entry (so that the original entry can still be read) and writing the corrected entry alongside. 
The correction will be initialed and dated. Most corrected errors will require a footnote 
explaining the correction. 

If an error is made on a document assigned to one person, that individual may make 
corrections simply by crossing out the error and entering the correct information. The 
erroneous information should not be obliterated. Any error discovered in a document should 
be corrected by the person who made the entry. 



 

 

2.4 SAMPLE CUSTODY 

2.4.1 Custody Procedures 
This section describes sample custody and chain-of-custody procedures to be used for this 
project. These procedures ensure the quality and integrity of the samples are maintained 
during their collection, transportation, storage, and analysis. 

2.4.1.1 Chain-of-Custody Procedures 

The chain-of-custody procedures used for this program provide an accurate written or 
computerized record that can be used to trace the possession of each sample from the time 
each is collected until completion of all required analyses. A sample is in custody if it is in 
any of the following places: 

• Someone’s physical possession 

• Someone’s view 

• A secured container 

• A designated secure area 

2.4.1.2 Field Custody Procedures 

The following field custody procedures will be followed: 

• As few people as possible will handle the samples. 

• The sample collector will be responsible for the care and custody of the samples 
collected until the samples are transferred or dispatched properly. 

• The sample collector will record sample data on the sample collection form. 

• The field coordinator will determine whether proper custody procedures were 
followed during the field work and will decide if additional samples are required. 

2.4.1.3 Laboratory Custody Procedures 

A designated sample custodian will accept custody of the shipped samples and verify that the 
information on the sample labels matches the chain-of-custody records. Pertinent information 
on shipment, pickup, courier, and condition of the samples is entered in the “Remarks” 
section of the chain-of-custody form. The custodian then enters the sample identification 
number data into a bound logbook of the chain-of-custody forms, which is arranged by 
project code and station number. 

The laboratory custodian uses the sample identification number or assigns a unique 
laboratory number to each sample, transfers the samples to the proper analyst, or stores them 
in the appropriate secure area. Sample control and custody at the laboratory through sample 
disposal will be conducted in accordance with standard laboratory procedures that maintain 
the sample integrity and security. 

2.4.2 Transfer of Custody and Shipment 
When samples are transferred, the person relinquishing the samples will sign the chain-of-
custody record and record the data and time of transfer. The sample collector will sign the 
form in the first signature space. 



 

 

Program documentation of sample custody will be verified by the QAO during regular review 
of the data package. 

The following transfer of custody and shipment procedures will be followed: 

• The coolers in which samples are packed must be accompanied by a chain-of-custody 
record. When transferring samples, the individuals relinquishing and receiving them 
must sign, date, and note the time on the chain-of-custody record to document the 
sample custody transfer. 

• Shipping containers will be sealed with custody seals for shipment to the laboratory. 
The method of shipment, name of courier, and other pertinent information will be 
entered in the “Remarks” section of the chain-of-custody record and traffic report. 

• All shipments will be accompanied by the chain-of-custody record identifying their 
contents. The original record will accompany the shipment. The other copies will be 
distributed as appropriate to the QAO and program manager. 

2.4.3 Sample Identification 
Each sample will be labeled and sealed immediately after collection. The labels will be filled 
out using waterproof ink and will be firmly affixed to the sample containers and protected 
with clear, water-resistant tape. 

The following information will be indicated on each sample label: 

• Name of sampler 

• Date, time, and location of collection 

• Sample number 

• Analysis required 

• Preservative, if any 

2.4.4 Sample Packaging and Shipping 
The samples will be transported and handled in a manner that not only protects the integrity 
of the sample, but also prevents any detrimental effects due to the possible hazardous nature 
of the samples. Regulations for packaging, marking, labeling, and shipping hazardous 
materials are issued and enforced by the Washington State Department of Transportation 
(WSDOT) in the 49 Code of Federal Regulations (CFR) 172 through 177. Samples will be 
packed in plastic bubble wrap, placed on ice in a sealed cooler, and shipped via a commercial 
carrier to the analytical laboratory. 

2.5 CALIBRATION PROCEDURES AND FREQUENCY 

2.5.1 Laboratory Instruments 
All instruments and equipment used during analysis will be operated, calibrated, and 
maintained according to manufacturer’s guidelines and recommendations, and in accordance 
with procedures in the EPA method cited. Properly trained personnel will operate, calibrate, 
and maintain laboratory instruments. Calibration blanks and check standards will be analyzed 
daily for each parameter to verify instrument performance and calibration before beginning 
sample analysis. 



 

 

All calibration procedures will meet or exceed EPA SW-846 protocols as described in the 
SW-846 regulations for all metals analyses. Any variations from these procedures must be 
approved by the QAO before beginning sample analysis. 

After the instruments are calibrated and standardized within acceptable limits, precision and 
accuracy will be evaluated by analyzing a QC check sample for each analysis performed that 
day. Acceptable performance of the QC check sample verifies the instrument performance on 
a daily basis. Analysis of a QC check standard demonstrates good laboratory practices.  
QC check samples containing all analytes of interest will be either purchased commercially or 
prepared from pure standard materials independently from calibration standards. The QC 
check samples will be analyzed and evaluated according to the EPA method criteria. 

Instrument performance check standards and calibration blank results will be recorded in a 
laboratory instrument log book, which will also contain evaluation parameters, benchmark 
criteria, and maintenance information. If the instrument log book does not provide 
maintenance information, a separate maintenance log book must be maintained for the 
instrument. 

2.5.2 Field Instruments 
Field instruments to be used during the performance of sampling activities will be calibrated 
in accordance with the manufacturer’s guidelines. 

2.6 ANALYTICAL PROCEDURES 
QC checks and decision criteria for determining if an analysis is within quality control 
requirements will follow the QC procedures and guidelines listed in SW-846. 

Analytical methods and method reporting limits (MRLs) for the planned analyses are 
summarized in Tables 3-6 and 3-7. The MRL is higher than the practical quantitation limit 
(PQL) defined by Ecology (1995) as the concentration that can be reliably measured within 
specified limits during routine laboratory operating conditions using Ecology-approved 
methods. On Tables 3-6 and 3-7, general MRLs for groundwater and soil are compared with 
the MTCA regulatory standards (Ecology 2001a and b). Those regulatory standards that are 
less than the MRL or PQL are indicated. Alternative methods to obtain lower PQLs will be 
solicited during the laboratory section process, and project documents will be updated 
accordingly. 

Where appropriate, based on anticipated data uses and with recognition of validation 
requirements, these procedures may be modified to incorporate techniques familiar to the 
project laboratory. The laboratory will notify the project QAO of any proposed procedural 
changes and document these changes in the cover letter with the data reports. 

Because of the potential sample heterogeneity, matrix interferences may make achievement 
of the desired detection limits and associated quality control criteria impossible. In such 
instances, the laboratory must report to the QAO the reason for noncompliance with QC 
criteria or elevated detection limits. 

2.7 DATA REDUCTION, VALIDATION, AND REPORTING 
All analyses performed for this project must reference QC results to enable reviewers to 
validate (or determine the quality of) the data. Sample analysis data, when reported by the 
laboratory, will include QC results but not the backup documentation. The project QAO is 
responsible for conducting checks for internal consistency, transmittal errors, laboratory 
protocols, and for complete adherence to the QC elements specified in the QAPP. 



 

 

A verification level validation will be performed on all field documentation and analytical 
data reports. The data validation process will be used to verify the data quality. The SAP will 
be used as the primary document guiding the data validation effort. When this is not possible, 
method-specific QA requirements (typically listed in the SOP for the analytical methods) and 
professional judgment will be used to guide the data validation effort. 

The following QC elements will be reviewed, as appropriate: 

• Analytical holding times 

• Preparation of blank contamination 

• Standard precision 

• Analytical accuracy (blank and matrix spike recoveries and laboratory control sample 
recoveries) 

• Analytical precision (comparison of replicate sample results, expressed as relative 
percent differences) 

Each data package will be assessed to determine whether the required documentation is of 
known and verifiable quality. This includes the following items: 

• Field chain-of-custody record (to ensure that it is present, complete, and signed) 

• Certified analytical report 

• QA/QC sample results 

2.8 INTERNAL QUALITY CONTROL 
QC checks will consist of measurements performed in the field and laboratory. The analytical 
methods referenced in Section 3.7 specify routine methods required to evaluate data precision 
and accuracy, and whether the data are within the QC limits. Field and intra-laboratory 
methods are described below. 

The following QC samples will be evaluated to verify accuracy and precision of laboratory 
results for this project. The frequency of QC sample evaluation is also indicated by sample 
type, but may be adjusted when the final sampling schedule is determined. The frequencies of 
QC sample evaluation described here should be considered a minimum and will be adjusted 
accordingly. 

2.8.1 Field Rinsate Blank 
One field rinsate blank will be analyzed. 

Field rinsate blanks will consist of deionized water poured over and/or through the sampling 
equipment after decontamination. Surfaces and materials exposed during actual sampling will 
be rinsed to evaluate the effectiveness of the sampling equipment decontamination 
procedures and the potential for field cross-contamination. 

2.8.2 Blind Field Duplicate 
One blind field duplicate sample will be analyzed to verify the precision of laboratory and/or 
sampling methodology. The blind field duplicate will consist of split samples from a larger, 
homogenized sample. The samples will be coded so the laboratory cannot discern which 
samples are field duplicates. 



 

 

2.8.3 Laboratory Method Blank 
A minimum of one laboratory method blank will be analyzed per 20 samples or one per 
sampling event (whichever is greater) to assess possible laboratory contamination. Laboratory 
method blanks will contain all reagents and undergo all procedural steps used for analysis. 

2.8.4 Laboratory Control Sample 
A minimum of one laboratory control sample (LCS) will be analyzed per 20 samples or one 
per sampling event (whichever is greater) to verify the precision of laboratory equipment. 
The LCS will be a concentration within the calibration range. LCS analysis will follow EPA 
LCS guidelines established in SW-846. 

2.8.5 Laboratory Matrix Spike 
A minimum of one laboratory MS will be analyzed per 20 samples or one per sampling event 
(whichever is greater) to monitor recoveries and ensure that extraction and concentration 
levels are at acceptable levels. The laboratory MS will follow the MS guidelines specified in 
SW-846. 

2.8.6 Laboratory Matrix Duplicate 
A minimum of one laboratory matrix duplicate will be analyzed per 20 samples or one per 
sampling event (whichever is greater) to provide information on the precision of chemical 
analysis. The laboratory duplicate will follow EPA duplicate guidelines specified in SW-846. 

2.9 PREVENTATIVE MAINTENANCE 

2.9.1 Field Instruments 
Field instruments and maintenance procedures will be in accordance with the manufacturer’s 
guidelines. 

2.9.2 Laboratory Instruments 
The analytical laboratory manager is ultimately responsible for the care of the laboratory 
instruments. The manager may delegate the responsibility to the senior supervising chemist or 
technician qualified to perform routine maintenance after demonstrating that personnel are 
trained in maintenance procedures for the laboratory section (wet chemistry, metals, and 
organics). Training of laboratory personnel on the routine care of laboratory equipment 
should be provided, at a minimum, during the initial installation of the equipment and, for 
new analysts, before initial use of the equipment. 

Maintenance and other appropriate details should be documented in daily maintenance log 
books. The individual performing the maintenance procedures will date and sign each entry. 
At a minimum, the preventative maintenance schedules contained in the EPA methods and in 
the equipment manufacturer’s instructions will be followed. 

2.10 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA 
Analytical data will be reviewed to ensure that the QA/QC objectives for precision, accuracy, 
and completeness are met. These reviews will identify the occurrence of deficiencies in time 
to take corrective action. This section describes routine procedures for assessing project data. 
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2.10.1 Assessment of Data Precision 
Precision measures the mutual agreement among individual measurements of the same 
property, usually under prescribed similar conditions. Field duplicate samples will be used to 
measure precision. The estimate of precision of duplicate measurements is expressed as an 
RPD, which is calculated as follows: 

 

 

 

Where: D1 = First sample value 
 D2 = Second sample value 

The RPDs between the primary sample and the duplicate sample will be calculated and 
compared with QA objectives. 

2.10.2 Assessment of Accuracy 
Accuracy is assessed using the results of standard reference material, continuing calibration, 
and matrix spike analyses. It is routinely expressed as a percent recovery. The percent 
recovery will be routinely calculated and checked against QA objectives. 

2.10.3 Assessment of Completeness  
The amount of valid data produced will be compared with the total analyses performed to 
assess the percent of completeness. Completeness will be calculated and compared with the 
DQOs. 

2.10.4 Assessment of Representativeness 
Sample locations and sampling procedures will have been chosen to maximize 
representativeness. A qualitative assessment (based on professional experience and judgment) 
will be made of sample data representativeness based on a review of sampling records and 
QA audit of field activities. 

2.11 CORRECTIVE ACTIONS 
Corrections actions may be needed for two categories of nonconformance: 

• Deviations from the methods or QA requirements established in the SAP/QAPP 

• Equipment or analytical malfunctions 

During field operations and sampling procedures, the project field coordinator will be 
responsible for taking and reporting required corrective action. A description of any such 
action taken will be entered in the field notebook. If field conditions are such that 
conformance with the SAP/QAPP is not possible, the QAO will be consulted immediately. 
Any corrective action or field condition resulting in a major revision of the SAP/QAPP will 
be communicated to the project manager for review and concurrence. This communication 
will be made before changes in the field activities whenever possible. 

During laboratory analysis, the laboratory QAO will be responsible for taking required 
corrective actions in response to equipment malfunctions. If an analysis does not meet data 
quality goals outlined in the QAPP, corrective action will follow the guidelines in SW-846. 
This includes, at a minimum, the following considerations: 



 

 

• Calibration check compounds must be within the performance criteria specified in 
SW-846 or corrective action must be taken before sample analysis begins. 

• Before processing any samples, the analyst should demonstrate by analysis of a 
reagent blank that interferences from the analytical system, glassware, and reagents 
are within acceptable limits. Each time a set of samples is extracted or there is a 
change in reagents, a reagent water blank should be processed as a safeguard against 
chronic laboratory contamination. The blank samples should be carried through all 
stages of the sample preparation and measurement steps. 

• Spike analysis must be within the contract required recovery limits or corrective 
action must be taken and documented. 

If analytical conditions do not conform with this QAPP, the QAO will be notified as soon as 
possible so that any additional corrective actions can be taken. 

Corrective Action Reports will be provided by the analytical laboratory to document response 
to any reported nonconformance. These reports may be generated from internal or external 
audits or from informal reviews of project activities. Corrective Action Reports will be 
reviewed for appropriateness of recommendations and actions by the QAO for QA matters, 
and the project manager for matters of technical approach. 

2.12 QUALITY ASSURANCE REPORTS TO MANAGEMENT 
A QC summary report from the analytical laboratory will accompany all data files. This QC 
report will summarize all relevant data quality information. The QAO will be responsible for 
data quality assessments and associated QA reports. 
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1. INTRODUCTION  
Parametrix was retained by Leelynn, Inc. and Wiley Mt., Inc. (Ownership) to conduct an 
Asbestos Hazard Emergency Response Act (AHERA) survey at the Hog Fuel Boiler House 
and the Natural Gas Boiler House located at the Former Boise Cascade Mill at 807 North 8th 
Street in Yakima, Washington (Figure 1). The scope of the survey was to identify the 
following hazardous materials prior to proposed building demolition: 

• Asbestos 

• Lead-Based Paint (LBP) 

• Polychlorintated Biphenyls (PCBs) 

This survey was performed in accordance with all federal, state, and local regulatory 
requirements by the certified inspectors listed in Table 1-1, on April 8 and 9, 2008. 
Inspector’s accreditations are provided in Appendix A. 

Table 1-1. Staff Certifications 

Inspector Certifcation Certificate Number Expiration Date 
Lara Linde AHERA Building Inspector ARGUS # 1026700 July 10, 2008 
 Lead Inspector/Risk Assessor State of Washington # 0420 June 10, 2008 
Mark Willoughby AHERA Building Inspector RGA # 07-1911 June 5, 2008 
 Lead Inspector State of Washington # 0655 December 13, 2010 
AHERA = Asbestos Hazard Emergency Response Act 

This report describes asbestos containing materials (ACM) and other hazardous materials 
encountered during the survey process. 

The following sections describe the historical document review and work completed by 
others. 

1.1 HISTORIC DOCUMENTATION REVIEW 
Parametrix performed a review of historical documents which were provided by the client 
after completion of the field effort. Documents included in the review are presented in Table 
1-2. 

 

 

 

 

 

 

 

 

 





82

SITE

Yakima
Sportsman
State Park

State
Fair
Park

24

12

N
orth 1st Street E Lincoln Ave

W Lincoln Ave

W I St E I St
Fruitvale Blvd

W Yakima Ave
E Yakima Ave

W Walnut St E Walnut St
Summitview Ave

Tieton Ave

W Nob Hill Blvd E Nob Hill Blvd

Fruitvale Blvd

Fruitvale

W Washington Ave

Yakima Air
Terminal

McAllister Field

W Washington Ave

S 1st St E Mead Ave

S
 Fair A

ve

N
 6th St

S
 6th St

Terrace Heights Dr

N
 16th A

ve
S

 16th A
ve

S
 3rd A

ve

N
 5th A

ve

Figure 1-1
Site Location Map
Former Boise Cascade Mill Site
Yakima, Washington

Parametrix Yakima Resources 555-5753-001/02(024) 5/08 (B)

N
No Scale

Yakima

Yakim
a

R
iver





Hazardous Materials Survey Report 
Former Boise Cascade Mill Site 

Hog Fuel Boiler House and Natural Gas Boiler House  
Velikanje Halverson, PC 

 

May 2008 │ 555-5753-001 (02/022) 1-5 

Table 1-2. Historical Document Review and Chronology of Events 

Date Author Title Relevance 
October 1988 Walkenhauer & 

Associates 
Chain-of-Custody for 
Hazardous Waste 

Documents first 
recordable asbestos 
abatement of 3 linear 
feet. 

1988/1989 Walkenhauer & 
Assoicates 

Asbestos Inspection Presents previous 
sampling locations, 
descriptions, and 
quantities. 

1988 - - Walkenhauer 
Certifications. 

 
November 1988 

 
Environmental 
Engineering 

 
Asbestos Disposal 
Form for Terrace Hills 
Dump 

 
Asbestos disposal 
documentation . 

June 1989 Washington State 
Department of Labor 
and Industries 

Informational Meeting 
Concerning 
Emergency Asbestos 
Adoption 

Correspondence 
regarding 
amendments to 
exsisting asbestos 
regulations. Also 
details changes to 
WAC 296-62 and 296-
65. 

July 1989 Walkenhauer & 
Associates 

Air Sample Data Sheet Documents asbestos 
abatement on the 
exterior.  

August 1996 Russell Crane Service Fax Cover Sheet Documents notification 
of Re-Manufacturing 
Building demolition. 

August 1996 Yakima Regional 
Clean Air Authority 

Notice of Demolition 
and Renovation 

Documents form 
submittal. 

August 1997 Boise Cascade  Transite Pipe Disposal 
– Yakima Wood 
Products Complex  

Presents transite pipe 
sewer line discovery 
and proposal for 
removal and disposal 
of the pipe, including 
related notice for 
abatement and 
disposal invoice. 

February 1998 Boise Cascade Asbestos Disposal Documents removal 
and disposal of 
remnant cylinder rod 
packing containing 
asbestos. 

June 1998 Fulcrum Environmental 
Consulting, Inc. 

Analytical Results for 
Stack Insulating 
Material 

Presents results of 
limited sampling on an 
unidentified exhaust 
stack. 

(Table Continues) 
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 (Continued) 

Date Author Title Relevance 
January 2000 Fulcrum Environmental 

Consulting, Inc. 
Professional Services 
for Boise Cascade in 
Yakima, Washington 

Proposal to update 
existing asbestos 
management plan and 
develop a working 
database. 

February 2000 Fulcrum Environmental 
Consulting, Inc. 

Professional Services 
for Boise Cascade in 
Yakima, Washington 

Scope for ongoing 
asbestos 
management. 

February 2000 Argus Pacific Building Inspector 
Certificate 

Documents 
certification of 
Fulcrum’s asbestos 
inspector. 

March 2000 Fulcrum Environmental 
Consulting, Inc. 

Limited Asbestos 
Abatement 
Confirmation 

Documents 
confirmation of 
abatement at selected 
locations. 

September 2001 Fulcrum Environmental 
Consulting, Inc. 

Analytical Results of 
Ceiling Tile and 
Associated Adhesive 
Samples 

Documents sampling 
and results of ceiling 
tile and adhesive in the 
Engineering/Training 
Building. 

December 2001 Fulcrum Environmental 
Consulting, Inc. 

Analytical Results of 
Suspect Thermal 
System Pipe Insulation 
at the Small Sawmill 

Documents sampling 
and results of pipe 
insulation contained 
inside a 20-gallon 
metal drum. 

October 2002 NVL Laboratories Bulk Asbestos Fiber 
Analysis 

Presents results of 
pipe insulation. 
Location or reason for 
sampling is unknown. 

WAC = Washington Administrative Code 

During the field effort, Parametrix also obtained a set of drawings, stored on site in the Hog 
Fuel Boiler House office, containing the drawings listed in Table 1-3. 

Table 1-3. Boise Cascade Drawing Inventory 

Drawing Name Drawing Number Company Date 
Instrument Plot Plan – 
Boiler 4 

1915-15 Bumstead Woolford 1984 

Sectional Front View – 
Boiler 4 

BTS 1718 Union Iron Works 1963 

General Arrangement 
– Boiler 4 

BTS 1714 Union Iron Works 1963 

Sectional Plan Views – 
Boiler 4 

BTS 1720 Union Iron Works 1963 

Sectional Side View – 
Boiler 4 

BTS 1719 Union Iron Works 1963 
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1.2 PREVIOUS SURVEY AND MANAGEMENT PLAN EVALUATION  
An asbestos survey was conducted by Walkenhauer & Associates followed by an asbestos 
management plan. A handwritten date of February 1988 is located on the cover of the report, 
however, samples submitted for analysis for this investigation are dated March and April 
1989. There is some confusion on the completion date of this report.  

After reviewing the survey and management plan the following observations were made: 

• The survey appears to encompass most of the buildings at the facility; however, some 
have been demolished since the late 1980s. From the information provided the 
following buildings were included in the survey: 

 Plywood Plant 

 Small Log Mill 

 Large Log Mill 

 Boilers 

 Re-Manufacturing Building 

 Main Office/Administration Building 

 Planer 1 & 2 

 Planer 3 Shed 

 Shipping Shed 

 Five Sheds located throughout the site 

 Drying Shed 

 Log Yard Shop 

 Office & Warehouse 

• The survey does not provide all of the expected information generated from the 
sample collection. In fact, only two laboratory reports were located totaling 26 
samples, but the sample location map provided shows a total of 65 sample locations. 
Additionally, some of the samples recorded on the laboratory reports are not located 
on the sample location map. By cross referencing laboratory reports, the sample 
location map, and the asbestos management plan, it appears the author only reported 
on samples that contained asbestos.  

• The author does not present evidence to support the following buildings did not 
contain asbestos, even though all of the buildings are listed as “No ACM Found” on 
the sample location drawing: 

 Re-Manufacturing Building 

 Planer 1 & 2 

 Planer 3 Shed 

 Five Sheds located throughout the site 

• Proper AHERA protocols were not followed for sampling suspect asbestos 
containing materials. Thermal system insulation requires a minimum of three samples 
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from any one homogeneous area. Most homogeneous areas identified as asbestos 
containing pipe insulation were based upon a single, or sometimes two samples.  

• Most ACM identified in the survey from 1988/1989 was in fair to poor condition. 

• Laboratory reports from this survey are still valid if materials sampled can positively 
be identified. 

1.3 ASBESTOS RELATED WORK BY OTHERS 
From historical documents provided, Fulcrum Environmental Consulting was retained by 
Boise Cascade around 1998. Small field efforts were conducted by Fulcrum on an “as 
needed” basis. Fulcrum did provide Boise Cascade with a proposal to update their Asbestos 
Management Plan and develop a working asbestos database in February 2000. The latest 
documented information obtained was a laboratory report dated 2002 from NVL Laboratories 
without a narrative description of the purpose of the sampling. 

Historical documents also indicate a number of abatement, construction, and demolition 
events.  Details of the document review were purposely arranged chronologically in Table 1-
2 to coincide with these events. A total of four small asbestos abatement operations were 
noted during the document review. 
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2. FIELD METHODS 
The following sections describe the field methods that were used to collect bulk samples for 
this project. 

2.1 COLLECTION METHODS 
Suspect ACM was grouped into homogeneous areas, categorized, and sampled as described 
by 40 CFR 763: 

• Thermal System Insulation (TSI): at least three samples per homogeneous area 
collected in a randomly distributed pattern. 

• Surfacing Material: at least three samples per homogeneous area collected in a 
randomly distributed pattern for 1,000 square feet or less, at least five samples for 
materials greater than 1,000 and less than 5,000 square feet, and at least seven 
samples for materials greater than 5,000 square feet. 

• Miscellaneous: at least one sample per homogenous area collected in a manner 
sufficient to determine whether or not the materials are ACM. 

Suspect ACM and LBP samples were collected using destructive measures, however, some 
areas were repaired at the time of sampling. Collection involved removing small pieces of 
material with a razor blade, chisel, or other sharp instruments. Samples were collected by 
manually cutting or chipping the material from the substrate. The samples were collected 
using wet sampling methods with clean extraction tools. Samples were placed in individual 
Ziploc bags and labeled with a unique sample number. The sampling equipment was 
decontaminated prior to collecting each sample. 

2.2 LABORATORY ANALYSIS  
Suspect ACM and LBP samples were sent via the United Parcel Service (UPS) to NVL 
Laboratories in Seattle, Washington for analysis. NVL participates in the National Voluntary 
Laboratory Accreditation Program (NVLAP) and National Lead Laboratory Accreditation 
Program (NLLAP) for quality control procedures. 

Suspect ACM samples were analyzed by Polarized Light Microscopy Standard 
Environmental Protection Agency (EPA) Method 600/R-93/116. Suspect LBP samples were 
analyzed for total lead concentration by Flame Atomic Absorption (FAA) EPA Method 
7000B. 

2.3 BLIND DUPLICATE SAMPLES 
Duplicate samples were collected at the rate of one for every twenty samples for the project. 
A total of six blind duplicate samples were collected for asbestos analysis. A single duplicate 
sample was collected for total lead analysis. Results of the duplicate analyses are presented in 
Tables 2-1 and 2-2.  
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Table 2-2. Duplicate Samples for Asbestos Analysis 

Sample Number Original/Duplicate Result Present/Absent 
HFHA-WG1-02 Original <1% Chrysotile Present* 
HFHA-WG1-03 Duplicate ND  
HFHA-BP3-01 Original ND Absent 
HFHA-BP3-02 Duplicate ND  
HFHA-PI3-02 Original 20% Amosite Present 
HFHA-PI3-03 Duplicate 21% Amosite  
HFHA-BII1-01 Original ND Absent 
HFHA-BII1-04 Duplicate ND  
HFHA-FB3-03 Original ND Absent 
HFHA-FB3-04 Duplicate ND  
NGHA-PI2-01 Original ND Absent 
HGHA-PI2-02 Duplicate ND  
*Although the duplicate sample did not detect asbestos, it may still be present and bound in the 

matrix. 
 

 

Because asbestos identification is a qualitative method (estimate), standard quality 
assurance/quality control methods cannot be applied. A duplicate sample is used to verify or 
negate the presence and type of asbestos of the parent sample. 

Table 2-2. Duplicate Sample for Total Lead Analysis 

 Original Duplicate 
Sample Number HFHL-08 HFHL-09 
Result <160 <170 
mg/kg = milligrams per kilogram 

Blind duplicate samples collected for asbestos and lead analysis fall into acceptable quality 
assurance and quality control parameters. 
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3. SUMMARY OF HAZARDOUS MATERIALS 
This section summarizes results from the field investigation. Tables B-1 through B-3 and C-1 
through C-2 located in Appendices B and C, respectively, describe detailed ACM types and 
estimated quantities encountered by building. Representative photographs of hazardous 
materials are included in Appendix D. 

Table 3-1. Hazardous Materials Encountered by Building 

Building Asbestos 
Lead-Based 

Paint PCBs Other 
Hog Fuel Boiler 
House 

X X X X 

Natural Gas 
Boiler House 

  X X 

 

Although not part of the scope of work, Parametrix identified the materials listed in Table 3-2 
that should also be removed prior to demolition: 

Table 3-2. Additional Hazardous Materials 

Hazardous Material Hog Fuel Boiler House Natural Gas Boiler House 
Fluorescent Light Tubes X X 
Mercury Vapor Lamp X  
Chemical Storage  
(multiple sources) 

X  

Drum of Petroleum Produce X  
Drum of Unknown X  
Caustic Material, Associated 
Vat, and piping 

X  

 

3.1 SALVAGE AND RECYCLING 
The following materials observed during the investigation may be suitable for salvage or 
recycling: 

• Metal 

• Concrete 

• PCB and non-PCB containing ballasts 

• Fluorescent light tubes 
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4. CONCLUSIONS 
As a result of the field investigation and document review the following conclusions were 
made: 

• An asbestos survey was performed by Walkenhauser & Associates and a follow up 
Asbestos Management Plan was developed for Boise Cascade. 

• The handwritten date of 1988 appearing on the asbestos survey cover page most 
likely is not accurate. A review of the laboratory reports with the sample 
identification numbers indicates the analysis was performed in 1989. 

• The historic asbestos survey provides somewhat useful results and quantities; 
however, there are significant discrepancies in identifying areas that contain asbestos 
and quantities present. 

• The historic asbestos survey identifies several areas of piping penetrating 
underground. 

• Most ACM is in fair to poor condition in the Hog Fuel Boiler House except for the 
vinyl tile located in the bathroom, which is in good condition. 

• The Asbestos Management Plan lacks all of the maintenance records, making it 
difficult to gather accurate information on exterior and underground piping runs. 

• Both the Hog Fuel Boiler House and the Natural Gas Boiler House contain hazardous 
materials as described in Section 3.0 

• The document review performed on the Boiler 4 drawings secured at the site 
indicates ACM that was not discovered during the historic or the recent survey. 
These materials may have been concealed at the time of both surveys. 

• Underground transite sewer pipes are known to exist on the site. Underground water 
pipes running through the site may also be composed of transite. Transite produced 
prior to the 1980s was partially composed of asbestos. 

• Some of the paint chips submitted for total lead analysis contained high 
concentrations of lead. 

• A great amount of building materials may be suitable for salvage or recycling, 
including metal, concrete, PCB and non-PCB containing ballasts, and fluorescent 
light tubes. 





Hazardous Materials Survey Report 
Former Boise Cascade Mill Site 

Hog Fuel Boiler House and Natural Gas Boiler House  
Velikanje Halverson, PC 

 

May 2008 │ 555-5753-001 (02/022) 5-1 

5. RECOMMENDATIONS 
As a result of the recent hazardous materials survey, the following recommendations should 
be considered: 

• At a minimum, a supplemental sampling event should be performed to accomplish 
the following:  

 verify the findings of the Walkenhauer & Associates survey 

 verify the materials identified on the Boiler 4 drawings 

 confirm results of the more recent survey 

 include the Electrical Room in the asbestos survey 

 accurately estimate abatement costs 

• Because of the lack of verifiable data in the Walkenhauer & Associates survey, 
consider surveying all currently standing buildings, structures, sheds, and exterior 
piping runs prior to demolition. 

• At a minimum, a geophysical survey should be performed around the perimeter of 
the Hog Fuel Boiler House to locate the suspected utilador. 

• A consultation should be made with the local water and sewer authority to evaluate 
the location, extent, and construction of underground utilities on the site. 

• Locate asbestos management plan maintenance records. 

• Task asbestos abatement contractor with both abatement of ACM and clean up of 
existing presumed asbestos containing debris described in Section 4.2 of Appendix B. 

• Removal of all identified hazardous materials is required prior to demolition, except 
for LBP. Abatement of LBP is not required by federal, state, or local regulatory 
agencies, however, this report should be provided to contractors working at the site to 
satisfy WAC 296-62-07721 Communication of Hazard to Employees. 

• File a Notice of Demolition and Renovation (NODR) Form with YRCAA prior to 
asbestos abatement. The Ownership may wish to require the asbestos abatement 
contractor or the demolition contractor to file the form. A sample of the NODR Form 
is provided in Appendix E. 

• Perform Toxicity Characteristic Leaching Procedure (TCLP) sampling for waste 
characterization to determine whether demolition debris may be disposed of as 
general waste or hazardous waste. One sample is required for each building 
demolished. The sample should be composed of materials specifically going to a 
landfill and should not include materials for salvage or recycling. 

• Secure a demolition contractor that will employ salvage or recycling practices to save 
cost for disposal. 

• Require demolition or abatement contractor to inspect all fluorescent light ballasts 
prior to disposal. The presence of more than 16 PCB containing ballasts requires 
containerization, disposal, and hazardous waste manifest documentation in 
accordance with EPA requirements. 
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6. COST ESTIMATES 
Table 6-1 was prepared with only the minimum recommendations followed, which include: 

• Geophysical Survey around the perimeter of the Hog Fuel Boiler House prior to 
abatement. 

• Supplemental sampling effort prior to abatement, to more accurately estimate the 
abatement cost for the Hog Fuel Boiler House. 

• Consultation with local water authority to locate sewer and water lines on site, prior 
to abatement. If as-built drawings of these utility lines are not available, a records 
review may be performed at the local water authority. 

Table 6-1. Estimate for Minimum Requirements Prior to Abatement 

Task Field Time to Complete Estimate* 

Geophysical survey to locate 
suspected utilador around Hog 
Fuel Boiler House perimeter 

1 day $2,650 

Supplemental sampling effort, 
reporting, cost estimate 
revision for Hog Fuel Boiler 
House 

1 day $2,600 

Consultation and records 
review to locate water and 
sewer lines 

1 day $1,075 

 Total $6,325 
*Estimate assumes that all tasks can be completed during the same field effort to minimize cost. 

 

Table 6-2 has been prepared as a preliminary cost estimate for abatement of the hazardous 
materials identified in the scope of work including light fixtures. 

Table 6-2. Hazardous Materials Preliminary Abatement Cost Estimate 

Building Material Quantity Estimate 
Hog Fuel Boiler House TSI mag piping 3”-15” 540 lf $13,500 

 
TSI mag piping 10% 
contingency 

54 lf $1,350 

 
TSI mag fitting 3”-15” 87 ea $3,045 

 
TSI mag fitting 10% 
contingency 

8 ea $280 

 
Vinyl Tile1 98 sf $343 

 
Window Glazing2 14 ea $2,100 

 
Boiler 1 Water Tank 
Insulation3 

1,200 sf $30,000 

(Table Continues) 
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 (Continued) 

Building Material Quantity Estimate 

 
Fluorescent Light 
Fixtures 

23 ea $575 

 
Fluorescent Light 
Ballasts (PCB and 
Non-PCB) 

23 ea $575 

 
Mercury Vapor Lamp 1 ea $25 

Natural Gas Boiler 
House 

Fluorescent Light 
Fixtures 

1 ea $25 

 
Fluorescent Light 
Ballasts (PCB and 
Non-PCB) 

1 ea $25 

  
Total $51,843 

1 Mastic non-asbestos containing 
2 Entire window demolition 
3 Recommend further sampling to definitively verify 
lf = linear feet 
sf = square feet 
ea = each 
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7. REGULATORY REQUIREMENTS 
The following agencies and applicable regulatory requirements should be followed during the 
abatement and/or demolition of the Hog Fuel and Natural Gas Boiler Houses. 

• Yakima Regional Clean Air Authority (YRCAA). 

• Washington State Dangerous Waste Regulations (WAC 173-303). 

• Washington State General Occupational Health Standards (WAC 296-62), including 
asbestos (WAC 296-62-077) and lead (WAC 296-62-07521).  

• Washington State Asbestos Removal and Encapsulation Standards (WAC 296-65). 

• Washington State Safety Standard for Lead in Construction (WAC 296-155-176). 

• Washington State Respirator Standard (WAC 296-842). 

• Washington State Hazardous Employer Chemical Hazard Communication (WAC 
296-800-170). 

7.1 REGULATORY PERMITS AND OTHER REQUIREMENTS 
The following forms/permits may be required prior to an asbestos abatement or demolition 
project. Forms are provided in Appendix E. 

• Yakima Regional Clean Air Authority Notice of Demolition and Renovation. 

• Department of Labor and Industries Notice of Asbestos Abatement Project. 
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8. REPORT LIMITATIONS 
The information contained within this report was prepared for the use of the Ownership, and 
their representatives. The field methods described in this report were consistent with 
generally accepted professional consulting principals and practices and in accordance with 
AHERA protocols described in 40 CFR 763. 

Materials concealed behind wall systems, under concrete/wood floors or ground surface, 
above hard ceilings, out of safe and accessible reach, or on the roof were not accessible for 
inspection and were not included in this survey. In areas such as these where an asbestos 
containing material may be present, Parametrix has made an attempt to include an estimated 
quantity. 
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1. HISTORICAL CONSTRUCTION AND PHYSICAL DESCRIPTION 
The Hog Fuel Boiler Building, (Parametrix Building 11) is located to the north of Gate H at 
the Employee Entrance of the facility. Based on the age of the mechanical equipment, the 
estimated date of construction is between 1955 and 1966. The hog fuel boiler building was 
built in at least two separate construction events described below. 

A small brick building at the south end of the building appears to be the first evidence of a 
boiler room. The brick building measures approximately 2,266 square feet. A small door on 
the north side of the brick building was observed on the outside which was presumably used 
to load coal, wood, or another fuel source to a boiler, which has since been removed. During 
the survey, inspectors observed bare metal piping throughout the brick structure. It is 
assumed that insulated piping associated with this boiler system in the brick structure was 
removed at the same time as the boiler. No other information has been obtained related to the 
construction or abatement of the brick building. 

The brick building was also observed to have fire damage in the eastern half of the building, 
in the Spare Parts Room, Compressor Room, and Air Drying Room. No information was 
obtained on the date or nature of the fire. 

A second large building located to the north of the brick building was built sometime between 
1955 and 1966, according to the mechanical equipment contained inside. The building 
footprint is approximately 4,200 square feet and is framed in wood and metal, with a single 
layer of corrugated metal siding and roofing. A separate room was constructed between the 
brick building and the metal building to joint the two and to house the Air Drying System, 
which is accessed through the brick building. Metal pipes were observed to be bare on the 
interior of the Air Drying Room. 

Four hog fuel boilers and an extensive steam piping system were observed within the metal 
building. Piping is suspected to run underground in a utilador as well as overhead as observed 
outside. The building condition itself appears to be in moderate repair with suspect ACM in 
fair to poor condition.  

In total, the Hog Fuel Boiler Building contains three levels, including the ground level, a 
second level, and a mezzanine floor on the second level to access the high pressure steam line 
system and the upper boiler compartments. A series of ladders and catwalks is also present to 
access the roof. The total footprint of the building is approximately 6,466 square feet.  

Attachment B-1 contains field notes and sample location drawings taken during the 
investigation. Analytical results and chain of custody forms for samples submitted for 
laboratory analysis are located in Attachment B-2 

 

2. PREVIOUS INVESTIGATIONS 
Parametrix obtained limited information concerning previous investigations. Historic 
documents reviewed are presented in Table 1-2. The most complete information was obtained 
from the Walkenhauer & Associates Asbestos Inspection and Management Plan completed 
between 1988 and 1989. Numerous other small documented abatement events occurred at the 
facility; however, during the recent survey it was evident one large abatement operation 
occurred in the brick building that was not recorded. 

 



 

 

3. SUSPECT ASBESTOS CONTAINING MATERIALS 
IDENTIFICATION 

A total of one hundred four samples (including duplicates) of suspect ACM were collected 
during the investigation conducted on April 8-9, 2008. Field notes and sample location 
drawings are presented in Attachment B-1. Table B-1 shows the analytical results. Laboratory 
analytical reports are contained in Attachment B-2. 

Table B-1. Suspect Asbestos Containing Materials 

Homogenous 
Area 

Sample 
Number(s) Description Percent Type 

B3B HFHA-B3B-01 
thru 03 

Brick Boiler Lining in 
Boiler 3 

ND - 

BD2 HFHA-BD2-01 thru 
03 

Boiler 3 Door 
Insulation 

ND - 

BG1 HFHA-BG1-01 Black Boiler Gasket on 
Boiler 1 

ND - 

BG2 HFHA-BG2-01 Black Boiler Gasket on 
Boiler 2 

ND - 

BG3 HFHA-BG3-01 Black Boiler Gasket on 
Boiler 3 

ND - 

BIE1 HFHA-BIE1-01 
thru 03 

Yellow Water Tank 
Insulation, Boiler 1, 
Exterior 

101 Chrysotile 

BIE2 HFHA-BIE2-01 
thru 03 

Yellow Water Tank 
Insulation, Boiler 2, 
Exterior 

ND - 

BIE2R HFHA-BIE2R-01 
thru 03 

Red Water Tank 
Insulation, Boiler 2, 
Exterior 

ND - 

BIE3R HFHA-BIE3R-01 
thru 03 

Red Water Tank 
Insulation, Boiler 3, 
Exterior 

ND - 

BII12 HFHA-BII1-01 thru 
04 

Yellow Water Tank 
Insulation, Boiler 1, 
Interior 

ND - 

BII1C HFHA-BII1C-01 
thru 03 

Coarse Interior Boiler 
Insulation, Boiler 1 

ND - 

BII2 HFHA-BII2-01 thru 
03 

Yellow Water Tank 
Insulation, Boiler 2, 
Interior 

ND - 

BII3 HFHA-BII3-01  Yellow Water Tank 
Insulation, Boiler 3, 
Interior 

ND - 

BII3C HFHA-BII3C-01 
thru 03 

Coarse Interior Boiler 
Insulation, Boiler 3 

ND - 

BII3U HFHA-BII3U-01 
thru 03 

Boiler 3, Upper Central 
Compartment, Interior 

ND - 

BP32 HFHA-BP3-01 thru 
02 

Gray Boiler Paint, 
Boiler 3 

ND - 

(Table Continues) 



 

 

 
 (Continued) 

Homogenous 
Area 

Sample 
Number(s) Description Percent Type 

C1 HFHA-C1-01 Black/Gray 
Compressor Paint 

ND - 

C2 HFHA-C2-01 Black/Gray/Silver 
Compressor Paint 

ND - 

CB1 HFHA-CB1-01 Tan/White Mastic 
Associated with Brown 
Cove Base 

ND - 

ETI HFHA-ETI-01 thru 
03 

Exterior Water Tank 
Insulation, Boiler 4 

ND - 

FB32 HFHA-FB3-01 thru 
03 

Fire/Fuel Box 
Insulation, Boiler 3 

ND - 

FB4 HFHA-FB4-01 thru 
03 

Fire/Fuel Box 
Insulation, Boiler 4 

ND - 

FR1 HFHA-FR1-01 Black Fire Retardant ND - 
JC1 HFHA-JC1-01 thru 

05 
Joint Compound ND - 

MA1 HFHA-MA1-01 Tan Formica Mastic ND - 
PI1 HFHA-PI1-01 thru 

03 
Silver Paper with 
Fiberglass Insulation 

ND - 

PI22 HFHA-PI2-01 thru 
03 

3” Tank Pipe 
Insulation 

30-60 
12-14 

Chrysotile 
Amosite 

PI2F HFHA-PI2F-01 
thru 03 

3” Tank Pipe 
Fitting/Elbow  

44 
5 

Chrysotile 
Amosite 

PI32 HFHA-PI3-01 thru 
07 

High Pressure Steam 
Line Insulation 

2 
20 

Chrysotile 
Amosite 

PI3F HFHA-PI3F-01 
thru 03 

High Pressure Steam 
Line Fitting/Elbow 

1-66 
14-16 

Chrysotile 
Amosite 

PI4 HFHA-PI4-01 thru 
03 

3” Pipe Insulation ND - 

PI4F HFHA-PI4F-01 
thru 03 

3” Pipe Fitting/Elbow ND - 

TII2U HFHA-TII2U-01 
thru 03 

Boiler 2, Tank 
Insulation, Upper Level 

ND - 

TII3U HFHA-TII3U-01 
thru 03 

Boiler 3, Tank 
Insulation, Upper Level 

ND - 

VT1 HFHA-VT1-01 12” x 12” Tan Vinyl 
Tile with Tank Mastic 

4 Chrysotile 

VT2 HFHA-VT2-01 thru 
02 

12” x 12” Gray Vinyl 
Tile with Tan Mastic 

ND - 

VT3 HFHA-VT3-01 thru 
02 

12” x 12” White Vinyl 
Tile with Tank Mastic 

ND - 

WB1 HFHA-WB1-01 
thru 09 

Wallboard with Joint 
Compound Skim Coat 

ND - 

WG12 HFHA-WG1-01 
thru 04 

White/Gray Window 
Glazing, Interior 

<1-31 Chrysotile 

(Table Continues) 

 



 

 

 (Continued) 

Homogenous 
Area 

Sample 
Number(s) Description Percent Type 

WG2 HFHA-WG2-01 White Window Glazing, 
Interior 

ND - 

WG3 HFHFA-WG3-01 White Window Glazing, 
Exterior 

ND - 

ND = None Detected 
Bold = Asbestos Containing Material 
1 Consider re-evaluating sample locations   
2Blind field duplicate collected for this material 

Materials testing greater than, or equal to 1 percent are considered regulated asbestos 
containing materials, and must be removed by a Washington State certified asbestos 
abatement contractor. 

 

4. ASBESTOS CONTAINING MATERIAL SUMMARY 
Table B-2 describes the ACM inventory. Due to the difficulty in determining which reaches 
of pipe were ACM versus non-ACM and the missing maintenance records, all pipe insulation 
unless fiberglass in its entirety is presumed to contain asbestos until proven otherwise. 

The abatement/demolition contractor should verify all quantities given for accuracy. 

Table B-2. Asbestos Containing Material Summary 

Material 
Description Location(s) Substrate Condition 

Friable/Non-
Friable 

Estimated 
Quantity 

All High 
Pressure 
Steam Line 
Insulation, 
Varies in Size 

Throughout 
Interior and 
Exterior of 
Building 

Metal Fair to Poor Friable 600 lf 

12” x 12” Tan 
Vinyl Tile Bathroom Wood Good Non-Friable 98 sf 

White/Gray 
Window 
Glazing 

Windows in 
Boiler Room Metal Fair Non-Friable 14 windows    

(8,352 lf) 

Yellow Water 
Tank 
Insulation 
Exterior 

Lower Water 
Tank on Boiler 1 Metal Fair Non-Friable 1,200 sf 

4.1 SUSPECTED UTILADOR 
During the field investigation inspectors observed piping penetrating the ground surface on 
two occasions. This piping was observed on the southwest entrance to the Caustic Room, and 
inside the Air Drying Room on the south side of the room. Although drawings could not be 
located detailing the extent of the underground piping system, it is presumed that an asbestos 
containing piping system (utilador) exists beneath the site. 



 

 

4.2 PIPE INSULATION DEBRIS 
Due to its damaged and poorly maintained nature, pipe insulation was observed in the 
following locations: 

• Scattered on the ground inside the Boiler Room. 

• On the interior siding, piping, and upper surfaces on the second level of the Boiler 
Room. 

• On the roof of the building on Boiler 4. 

• On the South side exterior of the Boiler Room in the fuel box. 

Damaged pipe insulation (unless fiberglass in its entirety) should be presumed asbestos 
containing until proven otherwise. 

5. PAINTED BUILDING COMPONENTS 
A total of fifteen paint chip samples were collected (including one duplicate) from various 
locations throughout the building. Table B-3 lists analytical results for paint chips collected. 
Analytical reports are provided in Attachment B-2. Sample locations are shown in 
Attachment B-1. 

Table B-3. Total Metals Content 

Sample 
Number Color Substrate Location Result (mg/kg) 
HFHL-01 Black/Gray Metal 1955 Compressor 4,000 
HFHL-02 Gray Concrete Pedestal and 

Walls 
360 

HFHL-03 Yellow Metal Caustic Vat and 
Interior/Exterior 
Railing 

290 

HFHL-04 Brown/Gray/Green Metal Beam and Railing  1,100 
HFHL-05 Dark Gray Metal Boiler <73 
HFHL-06 White Wallboard Caustic Restroom <93 
HFHL-07 White Wood, Brick Lunch Room 

Walls 
93,000 

HFHL-08 White Wood Pipe Fitter’s 
Office 

<160 

HFHL-09* White Wood Pipe Fitter’s 
Office 

<170 

HFHL-10 Gray Brick Compressor 
Room 

570 

HFHL-11 Gray/Sliver Metal 1966 Compressor 96 
HFHL-12 White Brick, Wood Multi-Purpose 

Room 
830 

HFHL-13 Tan Metal Building Exterior <94 
HFHL-14 White Wood Building Exterior  <94 
HFHL-15 Green Metal, Wood Building Interior 

and Exterior 
<90 

* Blind Duplicate of HFHL-08 
mg/kg = milligrams per kilogram 



 

 

 

6. OTHER HAZARDOUS MATERIALS 
Parametrix performed a brief assessment of polychlorinated biphenyl (PCB) containing 
fluorescent light ballasts. A single ballast was within reach and inspected, and was 
determined to be PCB containing since it did not contain the “No PCBs” labeling. The 
building contains approximately 23 ballasts, all of which are presumed to contain PCBs 
unless otherwise noted on the ballasts themselves. All ballasts should be checked prior to 
building demolition. 

Although Parametrix was only tasked with identifying asbestos, lead paint, and PCB 
containing ballasts, other potentially hazardous materials were noted, below. 

6.1 FLUORESCENT LIGHT TUBES 
The building is illuminated using a combination of fluorescent lights and large high intensity 
discharge (HID) lighting. Fluorescent light tubes may contain small amounts of mercury. 
Approximately 46 individual tubes were observed in the building, including both the brick 
and metal portions of the building. One mercury vapor lamp was observed on the exterior 
root. Tubes and lamps should be removed from the building prior to demolition. 

6.2 CHEMICAL STORAGE 
The majority of chemicals stored within the building were located in the Water Test Room in 
the brick portion of the building. It is unclear what the purpose of the water testing was, but is 
presumed to be for purification and clarification prior to entering the boiler system. 
Nevertheless, several chemicals were stockpiled including: 

• Phenolphthalein Indicator 

• Gallic Acid (for conductivity test) 

• Hardness Buffer/Indicator (for softness test) 

• Glycol 

• Hardness Titrating Solution 

• Potassium Solution with Nitric Acid 

6.3 MISCELLANEOUS MATERIALS 
Other materials encountered within the metal portion of the building included: 

• One 55 gallon drum of suspected petroleum product on the second level above Boiler 
4 

• One 55 gallon drum of unknown and unmarked solution in the Caustic Room 

• Crystalline caustic material on the inside and bottom of the vat in the Caustic Room 

• Three large above-ground storage tanks with an unknown amount of chemicals 
including: 

 CORTROL IS3000 

 OPTISPERSE CL6124 



 

 

 STEAMATE NA0640 

• Fly ash generation area at the north end of Boiler 4. 

 

7. INACCESSIBLE AREAS 
The following areas were not sampled as part of this investigation. Materials identified in this 
section should be considered asbestos containing until proven otherwise. 

• Inspectors did not inspect buildings (i.e. Water Supply Building), areas, or materials 
outside of the Hog Fuel Boiler House Building. Significant amounts of piping were 
suspended on other structures and were observed connected to the building. 
Overhead and connected materials outside of the vicinity of the building were not 
included in the survey or the quantification estimate; however, materials existing on 
the roof or sides of the building were included. 

• Penetrations on the roof were not sampled because all of the penetrations were 
located out of reach of the inspectors and could only be accessed with proper fall 
protection gear. Roof penetrations should be considered asbestos containing until 
proven otherwise. 

• Inspectors observed piping penetrating the ground surface in two locations; however, 
inspectors were unable to locate the entrance to the utilador system in the building 
vicinity. Materials present in the utilador should be considered asbestos containing 
until proven otherwise. 

• The Electrical Room on the northwestern side of the brick building appears to be 
recently constructed in the last three to four years. At the time of the survey 
inspectors could not access the room so it was not included in the survey. 

• Fibrous gaskets were either missing or inaccessible on the boilers and associated 
water tanks. Most of the water tanks on the floor level could not be accessed. 

• Asbestos containing padding may exist under the boilers; however, it could not be 
observed at the time of the inspection.  

The inspectors made every attempt to access all areas of the building, but cannot make a 
statement about other suspect materials that may exist within the building that were concealed 
at the time of the inspection. Should the demolition contractor encounter suspect ACM during 
building demolition, samples should be collected and analyzed for asbestos content. 
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Analytical Results and 
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APPENDIX C 

Natural Gas Boiler House Building 





 

 

1. PHYSICAL DESCRIPTION 
The Natural Gas Boiler House is a single story structure located to the west of the Hog Fuel 
Boiler Building. The date of construction is unknown, although it is assumed to be sometime 
during or after 1997, as the four boilers indicate a 1997 construction date on the 
manufacturer’s information plate. Total size of the building is approximately 1,455 square 
feet. The building appears to be in good repair.  

The building is constructed of a metal beam frame on a concrete slab foundation. The 
building roof and siding are composed of corrugated metal with a fiberglass insulation 
underlay that is visible from the inside of the building. The bottom 8 feet of the interior of the 
building is lined with wood to protect the fragile plastic fiberglass liner. 

Attachment C-1 contains field notes and sample location drawings taken during the 
investigation. Analytical results and associated chain of custody forms for samples submitted 
for laboratory analysis are presented in Attachment C-2. 

 

2. PREVIOUS INVESTIGATIONS 
Limited evidence of past sampling activities in the building was observed, but indicated a full 
asbestos survey had not previously been conducted in this building. From previous sampling 
evidence observed during the recent survey, the stand alone laboratory report from NVL 
Laboratories dated October 2002 could be the result of this past sampling. 

 

3. SUSPECT ASBESTOS CONTAINING MATERIALS 
IDENTIFICATION 

A total of ten samples (including one duplicate) of suspect asbestos containing material were 
collected during the investigation conducted on April 9, 2008. Field notes and sample 
location drawings are presented in Attachment C-1. Table C-1 shows the analytical results. 
Laboratory analytical reports are contained in Attachment C-2. 

Table C-1. Suspect Asbestos Containing Materials 

Homogenous 
Area 

Sample 
Number(s) Description Percent Type 

PI1 NGHA-PI1-01 
thru 03 

Boiler Feed 
Insulation ND - 

PI2 
NGHA-PI2-01 
thru 04 

High Pressure 
Steam Line 
Insulation 

ND - 

BG1 NGHA-BG1-01 Boiler Gasket ND - 

CB1 

NGHA-CB1-01 White Mastic 
Associated with 
Brown Cove 
Base 

ND - 

BP1 NGHA-BP1-01 Blue Boiler Paint ND - 

ND = None Detected 

 



 

 

4. ASBESTOS CONTAINING MATERIAL SUMMARY 
No asbestos containing materials were located in the Natural Gas Boiler House. 

 

5. PAINTED BUILDING COMPONENTS 
A total of fifteen paint chip samples were collected (including one duplicate) from various 
locations throughout the building. Table C-2 lists analytical results for paint chips collected. 
Analytical reports are provided in Attachment C-2. Sample locations are shown in 
Attachment C-1. 

Table C-2. Total Metals Content 

Sample Number Color Substrate Location Result (mg/kg) 
NGHL-01 Blue Metal 1997 Boilers1 <87 
NGHL-02 White Wood Walls <150 
mg/kg = milligrams per kilogram 
1Blind field duplicate collected from this location 

 

6. OTHER HAZARDOUS MATERIALS 
Parametrix performed a brief assessment of polychlorinated biphenyl (PCB) containing 
fluorescent light ballasts but could not reach the fluorescent light fixture. The building 
contains a single ballast, which is presumed to contain PCBs unless otherwise noted on the 
ballast itself. The ballast should be checked prior to building demolition. 

Although Parametrix was only tasked with identifying asbestos, lead paint, and PCB 
containing ballasts, other potentially hazardous materials were noted as listed below. 

6.1 FLUORESCENT LIGHT TUBES 
The building is illuminated using a combination of fluorescent lights, natural lighting, and 
high intensity discharge (HID) lighting on the exterior. Fluorescent light tubes may contain 
small amounts of mercury. A single fluorescent light fixture, containing 2 tubes, was 
identified in the building. Tubes should be removed from the building prior to demolition. 

6.2 CHEMICAL STORAGE 
One plastic 55 gallon drum was noted stored in the entrance of the building. It is unclear what 
the drum contained. 

 

7. INACCESSIBLE AREAS 
The inspectors made every attempt to access all areas of the building, but cannot make a 
statement about other suspect materials that may exist within the building that were concealed 
at the time of the inspection. Should the demolition contractor encounter suspect ACM during 
building demolition samples should be collected and analyzed for asbestos content. 
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                           Six So., Second St., Suite 1016, Yakima, WA 98901 

                                                                         Phone: (509) 834-2050, Fax: (509) 834-2060 
                                                              http://www.co.yakima.wa.us/cleanair
                                                        

NOTIFICATION OF DEMOLITION AND RENOVATION 
 

FEE RECEIVED 
 

POSTMARK DATE RECEIVED NOTIFICATION # 

 
I. TYPE OF NOTIFICATION (O-Original, R-Revised, C-Cancelled):                       
II. OWNER NAME:                                                                                                                                                                        
 Mailing Address: ___________________________________________ City:                              State:           Zip:                 
 Contact: _________________________________________ Telephone:                               Cell Phone:                                
 

REMOVAL CONTRACTOR:                                                                                                                                                   
Mailing Address: ___________________________________________ City:                              State:           Zip:                 
Contact: ____________________________________________Telephone: _____________ Cell Phone: ______________ 

                      
 OTHER OPERATOR:                                                                                                                                                                

Mailing Address:        City:                              State:           Zip:                       
Contact:           Telephone:    Cell Phone:                              

  
 

III. TYPE OF OPERATION (D-Demo O-Ordered Demo R-Renovation E-Emergency Reno. H-House Move):                           
   
  
IV. IS ASBESTOS PRESENT? (Yes/No)                    
  
V. FACILITY DESCRIPTION (Include building name, number & floor/room number) 
  Building Name:                                                                                                                                                                           
 Address:                                                                                       City:                                State:          County:     

Site Location of Asbestos (basement piping, main floor ceiling, exterior siding, etc.):                                                               
                                                                                                                                                                                                    
Building Size:                                           # of Floors:                           Age in Years:                                                               
Present Use:                                                           Prior Use:                                                                                                      

   
VI. ASBESTOS SURVEY CONDUCTED?  (Yes/No)          BY WHOM?                                        PHONE                               
 DATE CONDUCTED                              LOCATION OF SURVEY REPORT                                                                       
 

 
VII. Quantity of Friable ACM to 
Be Removed 

 
Description of Friable 
ACM to Be Removed 

 
Quantity of Nonfriable ACM 
to Be Removed 

 
Description of Nonfriable ACM  
to Be Removed 

 
Pipes 

 
 

 
 

 
Category I 

 
 

 
 

 
Surface Area 

 
 

 
 

 
Category II 

 
 

 
 

 
Off Component 

 
 

 
 

 
Other 

 
 

 
 

 
VIII.  SCHEDULED DATES ASBESTOS REMOVAL (Mo/Da/Yr)       Start:                                         Complete:                         

SCHEDULED WORK WEEK                                                      SCHEDULED WORK HOURS                                           
             
IX. SCHEDULED DATES DEMOLITION OR RENOVATION  (Mo/Da/Yr)   Start:                           Complete:                       

  
a) Is this project covered by a Master or Project Dust Plan? (Yes/No) _____;    (If no, one is required from YRCAA.) 
b) If yes, was Notification made to YRCAA?   (Yes/No)  _____   (Enter Dust Control Plan Number at X., below.) 

 
X. DESCRIPTION OF PLANNED DEMOLITION OR RENOVATION WORK & METHODS TO BE USED:  

(Demolition Contractors - Notice - A Master Dust Control Plan or a Site Specific Dust Control Plan is required) 
  Master or Project Dust Plan #                                                                                                                                                   

 
 XI. DESCRIPTION OF WORK PRACTICES & ENGINEERING CONTROLS TO BE USED TO PREVENT EMISSIONS    
         OF ASBESTOS AT THE DEMOLITION OR RENOVATION SITE: (Use additional paper if needed)                                  
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XII. WASTE TRANSPORTER                                                                                                                                                          
 Address:                                                                                         City:                                           State:              Zip:              
 Contact:                                                                                              Telephone:                                                                       
                                                
XIII. WASTE DISPOSAL SITE: 

Name:                                                                                                                                                                                           
Location:                                                                                                                                                                                      
City:                                                                      State:               Zip:                         Telephone:                                              

 
XIV. IF DEMOLITION ORDERED BY A GOVERNMENT AGENCY, PLEASE IDENTIFY THE AGENCY BELOW: 

Name:                                                                                                           Title:                                                                      
Authority:                                                                                                                                                                                  

  
Date of Order (Mo/Da/Yr):                                         Date Ordered to Begin (Mo/Da/Yr):                                            
  

XV. FOR EMERGENCY RENOVATION: Date & Hour of the Emergency (Mo/Da/Yr):                                                              
  

 Description of the Sudden, Unexpected Event:                                                                                                                           
                                                                                                                                                                                                     
  
 Explanation of how the event caused unsafe conditions or would cause equipment damage or an unreasonable financial 

burden: 
                                                                                                                                                                                                      
                                                                                                                                                                                                      
 
XVI. DESCRIPTION OF PROCEDURES TO BE FOLLOWED IN THE EVENT THAT UNEXPECTED ASBESTOS IS 

FOUND OR PREVIOUSLY NONFRIABLE ASBESTOS MATERIAL BECOMES CRUMBLED, PULVERIZED, OR 
REDUCED TO POWDER:                                                                                                                                                        
                                                                                                                                                                                                     

 
XVII. I CERTIFY THAT WORKERS AND SUPERVISORS CONDUCTING ASBESTOS WORK ARE TRAINED IN 
          ACCORDANCE WITH THE PROVISIONS OF 40 CFR, PART 61, SUBPART M, AND EVIDENCE THAT THE 
          REQUIRED TRAINING HAS BEEN ACCOMPLISHED WILL BE AVAILABLE ON SITE FOR INSPECTION             
           DURING NORMAL WORKING HOURS.        

       ____________________  __________          
                            (Signature - Owner/Operator)               Date          

 
XVIII. I CERTIFY THAT THE ABOVE INFORMATION IS CORRECT. 
 

       _____________________ __________          
                                   (Signature - Owner/Operator)               Date                      

 
NOTIFICATION FEE SCHEDULE 

 
AMOUNT OF ASBESTOS TO BE REMOVED 

 
FEE 

 
TYPE 

Over 10,000 L.F. OR Over 50,000 S.F. $645 Demolition Or Renovation 
1,001-10,000 L.F. OR 5,001-50,000 S.F. $323 Demolition Or Renovation 

261 - 1,000 L.F. OR 161 - 5,000 S.F. $125 Demolition Or Renovation 
11 - 260 L.F. OR 49 - 160 S.F. $66 Demolition Or Renovation 

0 - 10 L.F. OR 0 - 48 S.F. $33 Demolition Only 
Any Amount $59 Renovation Conducted By Owner At An Owner 

Occupied Single Family Residence 
Any Amount $129 Removal - Commercial  

Flat Built-up Roofs 
Up to 260 L.F. OR 160 S.F. $258 Annual Notice 

 
OTHER CHARGES - ADD TO QUANTITY BASED FEE 
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Any Amount $66 Emergency Demolition or Renovation 
Any Amount $29 Revision of Existing Notification 

 



F413-025-000 notice of asbestos abatement project 9-2007 For clean copies go to http://www.lni.wa.gov/forms/ 

Department of Labor and Industries 
Asbestos Certification Program 
PO Box 44614 
Olympia WA  98504-4614 

ASBESTOS ABATEMENT PROJECT
NOTICE OF INTENT

L&I DOSH ASBESTOS PROGRAM 

This notice must be received no later than 10 calendar days prior to the start date. 
Complete all applicable boxes—incomplete or illegible notices will not be accepted.  Circle changes on amended notices. 

Mail to the address above or fax to (360) 902-4409.   
Submit this form online or get more information at http://www.lni.wa.gov/TradesLicensing/LicensingReq/Asbestos/ 

 

Notice date:  / /  Initial   Amended  Site Work Hours Su Mo Tu We Th Fr Sa 

 Start date:  / / On Hold   Off Hold         

Completion:  / / Emergency  

am               am 
   to 

pm               pm Project Dates and Work Hours must be Exact 
 

CONTRACTOR PROPERTY OWNER 
Company Name 
 

Name 
 

Contractor Certification Number 
 

Owner’s Agent 

Signature 
 

Company 
 

Printed Name 
 

Address 
 

Phone Number 
 

City State ZIP+4 
 

Job Site C.A.S. 
 

Phone number 
 

JOB SITE FACILITY 
Address 
 

Type 
 

Building Name  
 

Room Age  Size 
 

City 
 WA      
ZIP + 4  County 
 

 Remodel  Demolition 
 

 Repair  Maintenance 

QUANTITY OF ASBESTOS TO BE:               REMOVED                 ENCAPSULATED 

Quantity        ____________ square feet   Indoors              Outdoors 

  Fireproofing   Boiler insulation CONTROL MEASURES 
  Popcorn ceiling   Duct paper   Neg. pres. enclosure   Wrap & cut 

  CAB   VAT   Glove bag   Wet methods 

  Sheet vinyl   Roofing   Mini enclosure   HEPA vacuum 

  Asbestos paper   Other ______________   Critical barriers   Manual methods 

Quantity        ____________ linear feet    Other ______________   Other ______________ 

  Mag. pipe insulation  Cement asbestos pipe RESPIRATORY PROTECTION 
  Air cell pipe insulation  Mudded pipe ins.   ½ mask APR   Type C continuous flow 

  Ducting/duct insulation   Duct tape   Full face APR   Type C pressure demand 

  Other ______________   Other ______________   PAPR   Other ______________ 
 



 

 

APPENDIX C 

Historical Water Level Data 





Historical Water Level Data 

Well ID 
Date 

Measured 
Casing Elevation 

(feet MSL) 
Depth to Groundwater 

(feet) 
Groundwater Elevation 

(feet MSL) 
MW-1 10/16/98 1065.95 4.20 1061.75 
 2/5/08  5.20 1060.75 
MW-3 10/16/98 1068.70 11.88 1056.82 
 N/A  N/A N/A 
MW-4 10/16/98 1069.77 11.23 1058.54 
 N/A  N/A N/A 
MW-5 10/16/98 1054.18 8.64 1045.54 
 2/7/08  9.25 1044.93 
MW-6 10/16/98 1056.25 13.34 1042.91 
 2/7/08  15.47 1040.78 
MW-7 10/16/98 1045.67 8.45 1037.22 
 2/6/08  10.89 1034.78 
MW-8 10/16/98 1048.15 6.19 1041.96 
 2/6/08  10.70 1037.45 
MW-9 10/16/98 1064.03 11.46 1052.57 
 2/6/08  17.03 1047 
MW-9A N/A N/A N/A N/A 
 3/25/08  16.85 N/A 
MW-10 10/16/98 1066.63 11.21 1055.42 
 2/6/08  12.29 1054.34 

 

 



 



 

 

APPENDIX D 

Exploratory Boring and Test Pit Logs 





�������
���	
�����
��������������������������������� 
! ��"����������"����������� �! ��"��"#$� #��������%�&�
' �"���'���#'����"������!�� ������$��!�
�������
��������������������()*��������������"����
���!�� �������"#$� #��������%�&"��' �"���"����
���	
�����
��������������������������������� 
! ��"����������"����������� �! ��"��"#$� #��������%�&�
' �"���'���#'����"������!�� ������$��!�

+�,�� �-)�����.��� ���! %���

���	
�����
��������������������������������� 
! ��"����������"����������� �! ��"��"#$� #��������%�&�
' �"���'���#'����"������!�� ������$��!�

�������
��������������������/)*��������������"�����0���
"���������!�� �� �����!���1���&��"� ��'���#'���������"����
���!�� ��"#$���#&������%�&
���	
�����
��������������������������������� 
! ��"����������"����������� �! ��"��"#$� #��������%�&�
0���� ���'2��'���#'����"������!�� ������$��!�
3 �� '� ��3 �����+�-4�����

��

��

��

��

��

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

-76)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�-

���!1�7��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
3�/�-7

:9�:�
�

78(��
�;���
�����	
�
�
�������������	
�������������"1�$� 0���"#$� #����
������ �'���#'����%�&"��������� �! ��"����������"����
��'2��'���#'����"�
+�7�����.�3�! '�"�"�����"�&��

�99��������
�����	
�������������������� �! ��"�
���#&������%�&"��7)*�����"��&  "�

�
�������������	
�������������"1�$� 0���"#$� #����
������ �'���#'����%�&"��������� �! ��"����������"����
��'2��'���#'����"�

3 �� '� ��3 �����+�-4�����

�5
��

��

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

-76)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�/

���!1�7��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
3�7�=64

:9�:�
�
�5
����
3��

�
�������������	
�������������"1�$� 0���"#$� #����
������ �! ��"�����%�&"��������� �! ��"����������"�������'2�
'���#'����"�

+�(�����.��3�! '�"�"�����"�&��

+�=�����.��9� ������"1��������"�&B���$�! '�"�"�&���"����

+�-(�����.��9� ������"1��������"�&B�
3 �� '� ��3 �����+�-(�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-(6)

-(6)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�7

���!1�7��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
3�(�-7
3�(��-7

�������
599���
3�
����&&

�
�������������	
���������&&�������"1�$� 0���������� 
! ��"����������"�����"#$� #��������%�&"����'2��'���#'
���"�

+�-)�� �--�����.�����#�����
�������
����������&&�������������1��1�2&�"��!������������ 
'���#'���������"�����' �"��� �0����"���������!�� �
 �����!"8$���

�
�������599���
3�
���
<���&&
599��:�;�@���&&

3 �� '� ��3 �����+�-4�����

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�(

���!1�(��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
3�4�-)64

:9�:�
�

�
�������������	
���������&&�������"1�$� 0��
"#$� #����������� �! ��"�����%�&"��������� �! ��"���������
"�������'2��'���#'����"�
3�
:@���&&
�������
���������$� 0���=)*�"�&���/)*�������������
"�����' �"��� �0����%����" ��
�
�������������	
�������������"1�$� 0���"#$� #����
������ �! ��"�����%�&"���������� �! ��"����������"����
��'2��'���#'����"�

+�-)�����.��5����2 ""�$&��!�2�&&�����������

3 �� '� ��3 �����+�-4�����

��

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�4

���!1�(��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
3�,�-(

�������
�
�������������	
�������������$� 0���78(�'��#"�2��
���%�&�0��1�"#$���#&���&��������%�&��������� 
! ��"����������"�������������"�

���������	
�����
���������$� 0���������� 
! ��"����������"�����"#$� #����������� �'���#'����%�&�
' �"���'���#'�"����
�
�������������	
�������������"1�$� 0���������� 
! ��"����������"�����"#$� #����������� �'���#'����%�&"�
��'2��'���#'����"�

3 �� '� ��3 �����+�-4�����

��

��

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�,

���!1�(��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
3�>�-(

:9�:�
�

�������
�������������������"1�$� 0���,)*�"�&���()*
�������������'�!�!� #"�"�����' �"���%����"����
�
�������������	
�������������������������� 
'���#'���������"����0��1����!�� ��! ��"��������� �! ��"�
"#$� #��������%�&�0��1�! $$&�"����'2�����"�

3 �� '� ��3 �����+�-4�����

��

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�>

���!1�(��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
3�=�-(

�������
�
�������	
�����������5���$&�!���������� 
! ��"����������"�������'2��'���#'����"�
�
�������������	
����5�������������������� �! ��"�
"#$� #��������%�&�0��1�! $$&�"��������� �'���#'��������
"����0��1����!�� ��! ��"�����'2�����"�

3 �� '� ��3 �����+�-4�����

�5

�5

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�=

���!1�(��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3

���3

3�C�>

3�C�-/

599���
3�
����&&
�
�������	
����������������&&�������������()*�������� 
'���#'���������"�����/)*������� �! ��"��"#$� #����
���%�&����'2��'���#'����"�
+�-6/4�����.��3�! '�"�$&�!���' �"������!�� ��0  ����$��"
���� �����!"��"0���� � ����#��� ���! '2 "��� �� ��0  ��

78(��
�;���
�����	
����&&

�
�������������	
��������%���������������������� 
'���#'���������"����0��1����!�� ��! ��"��������� �! ��"�
"#$� #��������%�&�0��1�! $$&�"��' �"��� �0�������"��
"&��1�� � ���2 ""�$&���#��� ���! '2 "��� �� ��0  ����$��"�

3 �� '� ��3 �����+�-4�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

-76)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

3�C

���!1�(��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

599���
3�
����&&�������"1�$� 0���$����0��1�"�&�������
&  "�

�
��������������0��1�! $$&�"�����0  ����$��"���&&������
������������� �'���#'���������"�����' �"���!�2�&&���
"��#���� ����'���#'����"�

�������
����������&&�������������'���#'�2&�"��!����
�������������'�!�!� #"�"�����0����'���#'�"����
599���
3�
����&&�������2 ""�$&��2 ���"���&�� #���2��!1�"
 #��� ��1��� ��1
�
���������:933�
�������������������������� 
'���#'���������"��������!�������"#$� #��������%�&�
' �"������"�

3 �� '� ��$ �����+�-4�����
3 �����! �%������� �78(D���"�2� $�

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-46)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���-

?�$�#����/4��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



�
�������	
�����������5����&&��%���������������������� 
! ��"����������"�������'2��'���#'����"�

���	
�����������5����&&��%���������������������� 
! ��"����������"����������� �! ��"��"#$� #��������%�&�� 
"#$� #�����! $$&�"��' �"���'���#'����"�
+�7�����.������:�$&������

+�(64�����.��: �!�������$��"�����$��!�

+�=64�����.��5��
3 �� '� ��$ �����+�C�����
3 �����! �%������� �78(D���"�2� $�

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

C6)

C6)

=64

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���/

?�$�#����/,��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
���7�-/

�������

�
�������������	
����5��������������()*������� 
! ��"�����%�&��74*�������� �! ��"����������"�����/4*�"�&��
��'2�����"�

�
��������������������������������� �! ��"���������
"�����' �"������"�

3 �� '� ��$ �����+�-4�����
3 �����! �%������� �78(D���"�2� $�

�5

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

-46)

-/6)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���7

���!1�7��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



�������
�
�������������	
�������������"1�$� 0����
"#$� #����������� �! ��"�����%�&"������� �! ��"���������
"�������'2��'���#'����"�

+�-7�����.�3�! '�"�' �"�

+�->�����.�3�! '�"�"��#�����

+/=�����.��3�! '�"�0��

3 �� '� ��3 �����+�7)�����
: �%��������� �-D�' ��� �����0�&&

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

� ��!

7)6)

-=6)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

�5�C�

���!1�(��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



)

-64

/6)

(64

���3

���3

���-)�=

���-)�-7

599���
3�
����&&������������"1�$� 0��������&  "�

�
�������������	
�������������$� 0��������� �! ��"�
���%�&"��������� �! ��"����������"�����' �"������"�

+�,�����.��3�! '�"�������2 ""�$&��"�������� ��#��� 0�
 �����

+�-/64�����.��3�! '�"�0������$��"���&�""��0�����'���&�����
$��!�
�������
��������������������' ������&��' ��&����������
$� 0���������� �'���#'���������"�����' �"���'���#'�"����
3 �� '� ����"������+�-764�����

��

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-764

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���-)

?�$�#����/>��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



)6C

)64

���3

���3

���--�(

���--�-(

599���
3�
����&&������������"1�$� 0��������&  "�

�
�������������	
���������&&��������"#$� #����
���%�&"��������� �! ��"����������"�������'2��'���#'
���"�

+�(�����.�����#������E ��
�������
����������&&�������������������� �'���#'��������
"�����' �"���"����
599���
3�
����&&

��5�;�����&&

�
��������������������' �"���'���#'�"����

3 �� '� ����"������+�-(�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-(6)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���--

?�$�#����/>��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



�� ����
��	
�	
�
��	
�
	
�

���
�
��������������������������� !"�#$%���&�'����(�
�  ��
)�
��  *+��,��*��������-
�&��.�/0���������1�2�����

��/
%���2��#.2'�������3��(����"�	�* �4���54	3���"��
��"���!�*��3��6����4 ��*��4���54��*���
)�
�7$����*+���� �5-*�6������� "���"�(����*
� ** 4� �����*���*�)�
�����*

.2

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

%���4�����

��-�� �


�7�


�5*�-�&��5�

�
�

�#
8
8
4
'

�
2
�
�

9
�
0
/
�
�

�
�
9
�
1
�
�
%

#�
"
-
�
�
�
'

�
�
.
�
2
�
��


7

�
:
�
�
/
�



�
�
�
;

#�
*7
'

0
7�
79
7�
7

�
�
�
�
;
�9
�2
�
�

���2���9�
��9������/



�
�
�
;

#�
*7
'

��22�
�����.

$


�


$

��

�$

��

�$

$


�


$

��

�$

��

�$

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

��	
�

,���5��(��<�����=

��������������

$$$	$<$�	��


, �4���� ����9��-����.������*�

�
�
9
��
%
�
>
�.

�
��
�
�
�
0
�
9
�
�
�2
�
�
�
7�
�
?
��
@
&

A
&�
=



) ���3
���-7�=

�������
����������&&��$&�!����������������"�����' �"���" ��
+�)64��  �.��3�! '�"�$� 0���'���#'�"����

���������	
����5���%��������������"1�$� 0��������� 
! ��"��"#$� #��������%�&�����"#$� #�����! $$&�"�������
� �! ��"����������"�����' �"������"�

3 �� '� ����"������+�=�����

�5

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

=6)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���-7

?�$�#����/>��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



3��@��
3�
����&&

599���
3�
����&&��$����'�F���0��1���0�! $$&�"

+�-(64�����.������0�F��! ������ ��$�����' �"�
�
���������������� ��2&�"��!��' �"��� �0���� �����!� � ��
0  ������&������$��"

3 �� '� ����"������+�->�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

->6)

-464

�����

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���-(

�2��&�C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



�9��9
��0��1�$������$��"���&&

�
�������
<������0��1����%�&"���&&��"'�&&�� �'���#'
���%�&�����&��!�'�������' �"����� � � �
3��@��
3�
����&&

+�-/�����.��-=D����'�����F�-/D�0����& ��� #�������!�

+�-7�����.��������0�F��! ������ ��$�����$����' �"�
�
���������������2&�"��!��0���� �����!� � ���0  �������  �
��$��"

3 �� '� ����"��2���+�-4�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-46)

-764

�����

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���-4

�2��&�C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3
���-,�/

�9��9
��0��1�$������$��"���&&

3��@��
3�
����&&��������� � � �

+�7�����.��3�! '�"������������

+�-7�����.�������0�F��! ������ ��$�����$����' �"�
�
���������������� ��2&�"��!�� �"&��1�&��2&�"��!�� !!�""� ��&
"����&��"�"�� �����!� � ����  ������0  ����$��"

3 �� '� ����"��2���+�-4�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-46)

-764

�����

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���-,

�2��&�C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



���3

���3

���3

���->�-64

���->�/64

���->�764

�9��9
��0��1�$������$��"���&&

599���
3�
����&&�'�F���0��1�" �&�������� �����������
$#�����0  ���22�����!������!1�'�!�&� � �
+�/64�����.��� �' ���$#�����0  �� �� � �
+�/6=7�����.��3#�����0  ������$#����� � �
+�7677�����.�������"�&��&��"�0��1�'�&��� �'���#'�2��� &�#'
 � �
+�764�����.��5  ����$��"�0��1�� �$#�����0  �� �� � �
3��@��
3�
����&&������ �����

+�-/64�����.�������0�F��! ������ ��$�����$����' �"�
�
���������������"&��1�&��2&�"��!�� �2&�"��!��' �"��� �0���
 !!�""� ��&�"����&��"�"��0  ���$����������  ����$��"�
 �����!� � �
3 �� '� ����"��2���+�-(�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-(6)

-76)

�����

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���->

�2��&�C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



�

���

�

����

����
����

�	
��



�	
��
��
�	
��
��

����������������

���������������� !"

��������#$%�& ������������ !"

'��������#$%�(� )*++,�& ����+ �(*�-���+*&��(� ,��� !"
.�
�/**$0��+#(%$�����

������'��������(� ,
.���/**$0���$���(��#*&*+�����1������"#+#�(&��#$%�����
-��&&�* !� ���+ �(*�"#*-*��/�-��-�*$*�2���$%* &$�-���*�
�/�$*&$�"#$3

.��4�/**$0���$���(��*-�!"�&#$#�������

'��������#$%�-+ ,*,�&#+$��(� ,��!�#&$

��

��

��

�5

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

6 7#! ����

� -7%�*

����

����

��!*,

	
��
�2
"
"
!
3

�
�
�
�

'
�
8
9
�
�

�
�
'
�
�
�
�
6

2#
�
-
%
*
&
3

�
�
5
	
�
�
��
�
�

�
:
�
�
9
�

�
�
	
�
;

2/
$�
3

8
��
�'
��
�

�
�
�
	
;
�'
��
�
�

�������'����'��	���9

�
�
	
�
;

2/
$�
3

�����������5




��

�


��

�


4�

4





��

�


��

�


4�

4


��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

�	
��

5 ,��<������

��������������






�
4
���

���!*����#&*�' &- �*�5#++��#$*

�
�
'
��
6
�
=
�5

�
��
�
�
�
8
�
'
�
�
��
�
�
�
��
	
>
��
?
@�
?
@�
�



���-C�7 ���3
)

������������	
��?
��

�
������������'2� �����!��"�� ��� � �

���	
��0��1�"�����$� 0�����'2

+�>�����.��3�! '�"������0��1� �&��"1���

��

�5

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

=6)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���-C

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-76)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

)

) ���3
���/)�-)

������������	
��?
���0��1�! �!����

+�-�����.�������� ����F��&�
���	
����������:933�
���$� 0�����'2

���	
����������:933�
��0��1�$ #&���"����������'2
"&��1��1��� !��$ �� � �

�5

�5

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���/)

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



) ���3
���/-�-7

�
3�
����&&�0��1����%�&

���	
����&&��$� 0�����'2

�
�����	
����&&����������'2

599���
3�
����&&�0��1����%�&���"1��"�����&�������'$��"�
��������'2

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-76)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���/-

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



) ���3
���//�-7

599���
3�
����&&�0��1�! $$&�"��$� 0�����'2

:933�
��0��1����%�&��������!�'2

599���
3�
����&&�0��1�! $$&�"������"1����������'2�
"&��1����! '2 "��� �8"�0���� � �

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-76)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���//

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



)

)

���3

���3

���/7�>

���/7�--

599���
3�
����&&

�����0��1�! $$&�"��������' �"�
+�>�����.���&��1���:�� � �

�5

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

--6)

--6)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���/7

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



) ���3
���/(�(

599���
3�
����&&

+�(�����.����F��&���"&��1�� � �
:933�
��0��1����%�&�����#&���! $$&�"�����������#&���
��'2

�����0��1����%�&�����! $$&�"��������' �"�

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

--6)

--6)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���/(

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



)

)

���3

���3

���/4�4

���/4�-/

599���
3�
����&&

:���
���
������������'2����! '2 "��� �� � �

�������
����������' �"�����! '2 "��� �� � �

��

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-/6)

-/6)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���/4

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



) ���3
���/,�>

599���
3�
����&&

:�������������'2��& 0�2&�"��!���

�������
����������' �"�

:�

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-)6)

-)6)

� '��

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���/,

����-C��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



)

)

���3

���3

���=�/

���=�-/64

599���
3�
����&&������������"1�$� 0��������&  "�

�
����������������&&�������������������� �! ��"���������
"�������'2��%�������"�
599���
3�
����&&������������&& 0�& �"��"�0�#"���$���

�
�����������������������!���������������"�����0���� 
"��#�������%����" ��

3 �� '� ����"������+�-7�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-76)

-76)

-/64

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���=

?�$�#����/>��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



)

)

���3

���3

���C�-64

���C�-7

�������
�����������!�����%�&�������$� 0���������������
"������������ �! ��"�����%�&"����'2��'���#'�"����

������:933�
��������$� 0���"#$� #�����! $$&�"�
������� �! ��"����������"�������'2��'���#'����"�

+�C�� �C64�����.��)64������ ��! ��"���� #��������%�&"�0��1
� �����"

3 �� '� ����"������+�-7�����

��

��������

����	����
�

	�������
�
���	

��������
�
���	

�����	

�
������

�����
	
���
��
������

�������
���
�
�
�
�

������
���
�
�
�
�

����
	
��

���
��
������

�
������

����'���5�

3�!�1 �

-76)

��#�"!18��#&

�

�
��
2
2
'
�

3
�
9
5

:
9
;
�
�
�

�


:
9
	


�
�

��
�
!
1
�
"
�

�
�
�
�
�


�

�
6



<
�


�
�

�


�
�
�

��
�6
�

;
6�
6:
6�
6

�
�
�
�
�

:
��
9
�

�
9�9�
:��
�:�
��
9�

�


�
�
�

��
�6
�

5
����
�����

4

-)

-4

/)

/4

7)

74

4

-)

-4

/)

/4

7)

74

��������
��
������������
���

����
��
����
�

����
��
���


��������
��
����
�

	��

�����
�
	

���C

?�$�#����/>��/))=

��������������

444�4>47�))-

? �'���3 �"��:�"!������&&�����

3
5
:
��
�
�
@

�

�
��


�
9
;
�
:


�
��
9
�
�
6�
�
A
��
,
8-
)
8)
=



 

 

APPENDIX E 

Methane Calibration Record 







 



 

 

APPENDIX F 

Summary of Groundwater, Surface Water, and Soil Data 





Table F-1. Former Boise Cascade Mill Site 2008 Groundwater and Surface Water Data

Groundwater Regulatory Standards
Analytical MTCA B MW-1 MW-5 MW-6 MW-7 MW-7D MW-8 MW-9A MW-10 EVP-W EVP-WD KILN1-W KILN2-W REC-W STL-W TRIP BLANK TRIP BLANK TRIP BLANK

PARAMETERS Units Method MCL MTCA A carcin. non-carc. 02/05/08 02/07/08 02/07/08 02/06/08 02/06/08 02/06/08 03/25/08 02/06/08 02/28/08 02/28/08 02/28/08 02/28/08 02/28/08 02/28/08 02/05/08 02/28/08 03/25/08
FIELD DATA - -
Conductivity µmhos/cm 700 ** 225 394 413 561 - - 681 319 543 - - - - - - - - - - - - - - - - - -
pH (units) std units 6.5-8.5 ** 6.44 NA NA NA - - NA 6.79 NA - - - - - - - - - - - - - - - - - -
Temperature (C) Celsius 12.29 12.56 12.30 15.77 - - 15.23 14.70 14.99 - - - - - - - - - - - - - - - - - -
Dissolved Oxygen (mg/L) mg/L 2.78 1.72 1.35 0.9 - - 3.61 3.12 0.82 - - - - - - - - - - - - - - - - - -
TOTAL PETROLEUM HYDROCARBONS
Diesel Range Hydrocarbons mg/L NWTPH-Dx 0.5 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.3 1.3 0.28 0.25 U 1.4 2.6 - - - -
Motor Oil mg/L NWTPH-Dx 0.5 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 2.1 1.8 0.98 0.50 U 1.1 2.3 - - - -
Gasoline Range Hydrocarbons mg/L NWTPH-Gx 1 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Benzene µg/L SW8021BMod 5 5 0.795 32 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Toluene µg/L SW8021BMod 1000 1000 640 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 7.3 1.0 U 1.0 U 1.0 U
Ethylbenzene µg/L SW8021BMod 700 700 800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
m,p-Xylene µg/L SW8021BMod 10000 *XY 1000 *XY 1600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
o-Xylene µg/L SW8021BMod 10000 *XY 1000 *XY 1600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CONVENTIONALS
pH std units EPA 150.1 6.5-8.5 ** 6.72 6.99 6.64 6.49 6.50 6.76 6.77 6.81 7.41 7.37 8.00 8.89 - - - - - - - - - -
Alkalinity mg/L CaCO3 SM 2320 99.5 196 194 274 274 306 127 283 - - - -
Carbonate mg/L CaCO3 SM 2320 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - 1.0 U - - - - - - - - - - - - - - - - - -
Bicarbonate mg/L CaCO3 SM 2320 99.5 196 194 274 274 306 - - 283 - - - - - - - - - - - - - - - - - -
Total Dissolved Solids mg/L EPA 160.1 500 ** 161 278 253 336 318 333 210 361 - - - - - - - - - - - - - - - - - -
Hydroxide mg/L CaCO3 SM 2320 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - 1.0 U - - - - - - - - - - - - - - - - - -
Chloride mg/L EPA 325.2 250 ** 8.9 13.1 14.2 19.4 19.0 32.8 15.6 14.8 - - - - - - - - - - - - - - - - - -
N-Ammonia mg-N/L EPA 350.1M 0.044 0.951 0.720 6.35 6.18 21.2 0.038 0.965 - - - - - - - - - - - - - - - - - -
N-Nitrate mg-N/L Calculated 10 1.25 0.050 U 0.077 0.050 U 0.050 U 0.196 1.41 0.050 U - - - - - - - - - - - - - - - - - -
N-Nitrite mg-N/L EPA 353.2 1 0.010 U 0.050 U 0.050 U 0.050 U 0.050 U 0.019 0.223 0.050 U - - - - - - - - - - - - - - - - - -
Nitrate + Nitrite mg-N/L EPA 353.2 1.25 0.050 U 0.077 0.050 U 0.050 U 0.215 1.63 0.050 U - - - - - - - - - - - - - - - - - -
Sulfate mg/L EPA 375.2 250 ** 10.2 13.5 5.1 5.5 5.5 5.6 17.9 8.9 - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L EPA 415.1 1.50 U 8.25 7.22 6.51 6.47 8.77 1.50 U 9.17 - - - - - - - - - - - - - - - - - -
TOTAL METALS
Arsenic mg/L SW6010B-Total 0.01 0.005 0.000058 0.0048 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U - - - - - -
Barium mg/L SW6010B-Total 2 3.2 0.018 0.062 0.045 0.062 0.064 0.068 0.404 0.029 0.007 0.007 0.139 0.052 0.099 0.034 - - - - - -
Cadmium mg/L SW6010B-Total 0.005 0.005 0.008 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U - - - - - -
Calcium mg/L SW6010B-Total 24.6 41.0 36.0 43.3 45.5 37.2 51.5 57.0 8.62 8.48 32.5 16.3 47.9 14.9 - - - - - -
Chromium mg/L SW6010B-Total 0.1 *** 0.05 0.048 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.278 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 0.005 U - - - - - -
Iron mg/L SW6010B-Total 0.3 ** 1.92 7.33 26.2 33.6 35.1 11.5 96.8 8.84 0.39 0.45 4.29 0.90 9.15 7.95 - - - - - -
Lead mg/L SW6010B-Total 0.015 0.015 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U - - - - - -
Manganese mg/L SW6010B-Total 0.05 ** 2.2 0.247 0.863 2.38 2.26 2.36 2.24 3.24 4.79 0.048 0.049 0.445 0.114 1.08 0.631 - - - - - -
Mercury mg/L SW7470A-Total 0.002 0.002 0.0048 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0002 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U - - - - - -
Potassium mg/L SW6010B-Total 2.8 24.6 9.8 10.3 10.7 29.0 10.3 11.1 3.8 3.7 20.0 5.5 47.1 22.3 - - - - - -
Selenium mg/L SW6010B-Total 0.05 0.08 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U - - - - - -
Silver mg/L SW6010B-Total 0.08 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U - - - - - -
Sodium mg/L SW6010B-Total 12.2 18.4 15.6 20.5 21.2 32.5 21.1 26.1 36.3 36.4 8.2 9.5 34.1 28.6 - - - - - -
DISSOLVED METALS
Arsenic mg/L SW6010B-Diss 0.01 0.005 0.000058 0.0048 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U - - - - - -
Barium mg/L SW6010B-Diss 2 3.2 0.008 0.063 0.047 0.069 0.071 0.072 0.013 0.029 0.008 0.008 0.055 0.014 0.031 0.024 - - - - - -
Cadmium mg/L SW6010B-Diss 0.005 0.005 0.008 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U - - - - - -
Calcium mg/L SW6010B-Diss 24.9 41.6 37.9 48.1 48.5 39.1 29.4 57.4 8.79 8.84 27.5 14.6 43.5 14.8 - - - - - -
Chromium mg/L SW6010B-Diss 0.1 *** 0.05 0.048 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U - - - - - -
Iron mg/L SW6010B-Diss 0.3 ** 0.05 U 7.03 27.5 37.5 37.7 12.2 0.27 8.34 0.21 0.21 0.05 U 0.05 U 0.50 2.93 - - - - - -
Lead mg/L SW6010B-Diss 0.015 0.015 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U - - - - - -
Manganese mg/L SW6010B-Diss 0.05 ** 2.2 0.001 U 0.861 2.52 2.52 2.53 2.34 0.872 4.89 0.045 0.046 0.098 0.001 U 0.807 0.581 - - - - - -
Mercury mg/L SW7470A-Diss 0.002 0.002 0.0048 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U - - - - - -
Potassium mg/L SW6010B-Diss 2.8 25.5 10.2 11.4 11.3 29.9 4.4 11.5 3.8 3.8 19.9 5.3 46.4 22.2 - - - - - -
Selenium mg/L SW6010B-Diss 0.05 0.08 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U - - - - - -
Silver mg/L SW6010B-Diss 0.08 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U 0.003 U - - - - - -
Sodium mg/L SW6010B-Diss 12.7 19.0 16.5 22.9 22.9 33.8 15.7 26.5 37.4 38.1 8.2 10.3 33.5 29.6 - - - - - -
VOLATILE ORGANICS
Chloromethane µg/L SW8260 3.37 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Bromomethane µg/L SW8260 11.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Vinyl Chloride µg/L SW8260 2 0.2 0.0292 24 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Chloroethane µg/L SW8260 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Methylene Chloride µg/L SW8260 5 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U - - - - - - - - 2.0 U 2.0 U 2.0 U
Acetone µg/L SW8260 800 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 6.9 6.4 - - - - - - - - 5.0 U 5.0 U 5.0 U
Carbon Disulfide µg/L SW8260 800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,1-Dichloroethene µg/L SW8260 7 400 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane µg/L SW8260 800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.4 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
trans-1,2-Dichloroethene µg/L SW8260 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
cis-1,2-Dichloroethene µg/L SW8260 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Chloroform µg/L SW8260 100 *TH 7.17 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.3 1.0 U 4.9 4.8 - - - - - - - - 1.0 U 1.0 U 1.0 U
1,2-Dichloroethane µg/L SW8260 5 5 0.481 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
2-Butanone µg/L SW8260 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - 5.0 U 5.0 U 5.0 U
1,1,1-Trichloroethane µg/L SW8260 200 200 7200 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Carbon Tetrachloride µg/L SW8260 5 0.337 5.6 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Vinyl Acetate µg/L SW8260 8000 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - 5.0 U 5.0 U 5.0 U
Bromodichloromethane µg/L SW8260 100 *TH 0.706 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U



Table F-1. Former Boise Cascade Mill Site 2008 Groundwater and Surface Water Data

Groundwater Regulatory Standards
Analytical MTCA B MW-1 MW-5 MW-6 MW-7 MW-7D MW-8 MW-9A MW-10 EVP-W EVP-WD KILN1-W KILN2-W REC-W STL-W TRIP BLANK TRIP BLANK TRIP BLANK

PARAMETERS Units Method MCL MTCA A carcin. non-carc. 02/05/08 02/07/08 02/07/08 02/06/08 02/06/08 02/06/08 03/25/08 02/06/08 02/28/08 02/28/08 02/28/08 02/28/08 02/28/08 02/28/08 02/05/08 02/28/08 03/25/08
1,2-Dichloropropane µg/L SW8260 0.643 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
cis-1,3-Dichloropropene µg/L SW8260 0.24 240 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Trichloroethene µg/L SW8260 5 5 0.11 2.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Dibromochloromethane µg/L SW8260 0.521 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,1,2-Trichloroethane µg/L SW8260 5 0.768 32 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Benzene µg/L SW8260 5 5 0.795 32 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene µg/L SW8260 0.24 240 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
2-Chloroethylvinylether µg/L SW8260 - - - - - - - - - - - - 5.0 U - - - - - - - - - - - - - - - - - - 5.0 U
Bromoform µg/L SW8260 100 *TH 5.54 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
4-Methyl-2-Pentanone (MIBK) µg/L SW8260 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - 5.0 U 5.0 U 5.0 U
2-Hexanone µg/L SW8260 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - 5.0 U 5.0 U 5.0 U
Tetrachloroethene µg/L SW8260 5 5 0.081 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,1,2,2-Tetrachloroethane µg/L SW8260 0.219 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Toluene µg/L SW8260 1000 1000 640 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Chlorobenzene µg/L SW8260 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Ethylbenzene µg/L SW8260 700 700 800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Styrene µg/L SW8260 100 1.46 1600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Trichlorofluoromethane µg/L SW8260 2400 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
m,p-Xylene µg/L SW8260 10000 *XY 1000 *XY 1600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
o-Xylene µg/L SW8260 10000 *XY 1000 *XY 1600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,2-Dichlorobenzene µg/L SW8260 720 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,4-Dichlorobenzene µg/L SW8260 1.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Methyl Iodide µg/L SW8260 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Acrylonitrile µg/L SW8260 0.081 8 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - 5.0 U 5.0 U 5.0 U
Dibromomethane µg/L SW8260 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,1,1,2-Tetrachloroethane µg/L SW8260 1.7 240 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
1,2-Dibromo-3-chloropropane µg/L SW8260 0.031 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - 5.0 U 5.0 U 5.0 U
1,2,3-Trichloropropane µg/L SW8260 0.0063 48 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U - - - - - - - - 2.0 U 2.0 U 2.0 U
trans-1,4-Dichloro-2-butene µg/L SW8260 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - 5.0 U 5.0 U 5.0 U
Ethylene Dibromide µg/L SW8260 0.05 0.01 0.000515 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U 1.0 U
Bromochloromethane µg/L SW8260 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - 1.0 U 1.0 U 1.0 U - - - - - - - - 1.0 U 1.0 U - -
Vinyl Chloride µg/L SW8260 SIM 2 0.2 0.0292 24 0.020 U 0.020 U 0.020 U 0.060 0.063 0.034 - - 0.020 U - - - - - - - - - - - - - - - - - -
POLYCHLORINATED BIPHENYLS
Aroclor 1016 µg/L SW8082 0.5 0.1 0.044 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - - - - - -
Aroclor 1242 µg/L SW8082 0.5 0.1 0.044 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - - - - - -
Aroclor 1248 µg/L SW8082 0.5 0.1 0.044 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - - - - - -
Aroclor 1254 µg/L SW8082 0.5 0.1 0.044 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - - - - - -
Aroclor 1260 µg/L SW8082 0.5 0.1 0.044 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - - - - - -
Aroclor 1221 µg/L SW8082 0.5 0.1 0.044 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - - - - - -
Aroclor 1232 µg/L SW8082 0.5 0.1 0.044 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - - - - - -
SEMIVOLATILE ORGANICS
Phenol µg/L SW8270D 4800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 1.0 U - - - - - - - - - -
Bis-(2-Chloroethyl) Ether µg/L SW8270D 0.04 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
2-Chlorophenol µg/L SW8270D 40 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
1,3-Dichlorobenzene µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
1,4-Dichlorobenzene µg/L SW8270D 75 1.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Benzyl Alcohol µg/L SW8270D 2400 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
1,2-Dichlorobenzene µg/L SW8270D 600 720 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
2-Methylphenol µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
2,2'-Oxybis(1-Chloropropane) µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
4-Methylphenol µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 11 1.0 U - - - - - - - - - -
N-Nitroso-Di-N-Propylamine µg/L SW8270D 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Hexachloroethane µg/L SW8270D 3.1 8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Nitrobenzene µg/L SW8270D 4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Isophorone µg/L SW8270D 46 1600 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
2-Nitrophenol µg/L SW8270D 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
2,4-Dimethylphenol µg/L SW8270D 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Benzoic Acid µg/L SW8270D 64000 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U - - - - - - - - - -
bis(2-Chloroethoxy) Methane µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
2,4-Dichlorophenol µg/L SW8270D 24 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
1,2,4-Trichlorobenzene µg/L SW8270D 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Naphthalene µg/L SW8270D 160 160 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
4-Chloroaniline µg/L SW8270D 32 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Hexachlorobutadiene µg/L SW8270D 0.56 1.6 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
4-Chloro-3-methylphenol µg/L SW8270D 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
2-Methylnaphthalene µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Hexachlorocyclopentadiene µg/L SW8270D 50 48 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
2,4,6-Trichlorophenol µg/L SW8270D 4 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
2,4,5-Trichlorophenol µg/L SW8270D 800 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
2-Chloronaphthalene µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
2-Nitroaniline µg/L SW8270D 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Dimethylphthalate µg/L SW8270D 16000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Acenaphthylene µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
3-Nitroaniline µg/L SW8270D 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Acenaphthene µg/L SW8270D 960 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -



Table F-1. Former Boise Cascade Mill Site 2008 Groundwater and Surface Water Data

Groundwater Regulatory Standards
Analytical MTCA B MW-1 MW-5 MW-6 MW-7 MW-7D MW-8 MW-9A MW-10 EVP-W EVP-WD KILN1-W KILN2-W REC-W STL-W TRIP BLANK TRIP BLANK TRIP BLANK

PARAMETERS Units Method MCL MTCA A carcin. non-carc. 02/05/08 02/07/08 02/07/08 02/06/08 02/06/08 02/06/08 03/25/08 02/06/08 02/28/08 02/28/08 02/28/08 02/28/08 02/28/08 02/28/08 02/05/08 02/28/08 03/25/08
2,4-Dinitrophenol µg/L SW8270D 32 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U - - - - - - - - - -
4-Nitrophenol µg/L SW8270D 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Dibenzofuran µg/L SW8270D 32 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
2,6-Dinitrotoluene µg/L SW8270D 16 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
2,4-Dinitrotoluene µg/L SW8270D 32 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Diethylphthalate µg/L SW8270D 13000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
4-Chlorophenyl-phenylether µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Fluorene µg/L SW8270D 640 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
4-Nitroaniline µg/L SW8270D 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
4,6-Dinitro-2-Methylphenol µg/L SW8270D 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U - - - - - - - - - -
N-Nitrosodiphenylamine µg/L SW8270D 29000 1.0 U 1.0 U 1.0 U 1.6 1.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
4-Bromophenyl-phenylether µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Hexachlorobenzene µg/L SW8270D 1 0.055 13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Pentachlorophenol µg/L SW8270D 1 0.73 480 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Phenanthrene µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Carbazole µg/L SW8270D 4.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Anthracene µg/L SW8270D 4800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Di-n-Butylphthalate µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Fluoranthene µg/L SW8270D 640 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Pyrene µg/L SW8270D 480 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Butylbenzylphthalate µg/L SW8270D 3200 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
3,3'-Dichlorobenzidine µg/L SW8270D 0.19 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U - - - - - - - - - -
Benzo(a)anthracene µg/L SW8270D 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
bis(2-Ethylhexyl)phthalate µg/L SW8270D 6 6.3 320 1.0 U 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.5 1.0 U 1.0 U 1.0 U 1.0 U 35 - - - - - - - - - -
Chrysene µg/L SW8270D 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Di-n-Octyl phthalate µg/L SW8270D 320 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Benzo(b)fluoranthene µg/L SW8270D 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Benzo(k)fluoranthene µg/L SW8270D 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Benzo(a)pyrene µg/L SW8270D 0.2 0.1 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Indeno(1,2,3-cd)pyrene µg/L SW8270D 0.012 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Dibenz(a,h)anthracene µg/L SW8270D 32 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
Benzo(g,h,i)perylene µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -
1-Methylnaphthalene µg/L SW8270D 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U - - - - - - - - - -

NOTES: J = Approximate Value
** = Secondary MCL
*** = Chromium Standards based on Chromium VI
*TH = Primary MCL for the sum of all trihalomethanes
*XY = Primary MCL for the sum of all xylenes
Bold = For volatiles and semivolatiles only, marks a detection

= Exceeds one or more MTCA and/or MCL standards



Table F-2. Former Boise Cascade Mill Site 2008 Soil Data

Analytical MTCA B Background B-2-13 B-3-8.5 B-3-14 B-4-13 B-4D-13 B-5-10.5 B-6-14 B-7-14 B-8-14 B-9-7 B-9-12 BOILER DRAIN FLY ASH GP-3-12 SS-1-2 SS-2-1.5
Method MTCA A carcin. non-carc. Range 03/03/08 03/03/08 03/03/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/03/08 03/03/08 03/03/08 03/03/08

TOTAL PETROLEUM HYDROCARBONS:
Diesel mg/kg NWTPH-Dx 2000 32 1,800 22 96 J 46 J 24 J 5.4 U 5.3 U 5.4 U 370 J 180 J 92 J 120 11 2,800 5.9 U
Motor Oil mg/kg NWTPH-Dx 2000 130 15,000 150 400 J 190 J 85 J 11 U 11 U 11 U 1,500 J 840 J 700 J 440 83 19,000 13
Gasoline mg/kg NWTPH-Gx 100 5.4 U 4.4 U 4.8 U 18 U 13 U 4.5 U 5.1 U 4.8 U 5.2 U 21 6.6 U 18 U 29 U 4.6 U 5.6 U 7.9 U
Benzene µg/kg SW8021BMod 30 18200 320000 13 U 11 U 12 U 45 U 46 11 U 13 U 12 U 13 U 20 U 17 U 46 U 160 12 U 14 U 20 U
Toluene µg/kg SW8021BMod 7000 6400000 75 11 U 12 U 160 J 88 J 11 U 13 U 12 U 13 U 34 J 17 U 46 U 72 U 12 U 14 U 20 U
Ethylbenzene µg/kg SW8021BMod 6000 8000000 13 U 11 U 12 U 45 U 32 U 11 U 13 U 12 U 13 U 74 17 U 46 U 72 U 12 U 14 U 20 U
m,p-Xylene µg/kg SW8021BMod 9000 *XY 16000000 27 U 22 U 24 U 91 U 63 U 22 U 25 U 24 U 26 U 40 U 33 U 93 U 140 U 23 U 28 U 39 U
o-Xylene µg/kg SW8021BMod 9000 *XY 16000000 13 U 11 U 12 U 45 U 32 U 11 U 13 U 12 U 13 U 20 U 17 U 46 U 72 U 12 U 14 U 20 U
METALS:
Arsenic mg/kg SW6010B-Total 20 0.67 24 0.89 - 28.6 - - - - - - 10 U 8 U 6 U - - 5 U - - 6 U 6 U 10 U 10 U - - 10 U 10 U
Barium mg/kg SW6010B-Total 16000 - - - - - - 111 107 103 - - 73.2 - - 99.1 79.2 811 670 - - 76.6 142
Cadmium mg/kg SW6010B-Total 2 80 0.155 - 1.32 - - - - - - 0.5 U 0.3 U 0.2 U - - 0.2 U - - 0.3 U 0.2 U 1.7 2.6 - - 0.5 U 0.6 U
Chromium mg/kg SW6010B-Total 19 240 2.55 - 110.3 - - - - - - 17 15.6 16.6 - - 16.0 - - 15.2 25.3 28 17 - - 20 19
Lead mg/kg SW6010B-Total 250 2.17 - 17.1 - - - - - - 16 J 6 J 7 J 5 U 3 J 2 J 12 J 18 J 17 J 21 - - 5 U 6 U
Mercury mg/kg SW7471A-Total 2 24 0.00725 - 0.1165 - - - - - - 0.1 0.07 0.05 U - - 0.05 U - - 0.06 0.05 U 0.1 U 0.1 U - - 0.05 U 0.07
Selenium mg/kg SW6010B-Total 400 - - - - - - 10 U 8 U 6 U - - 5 U - - 6 U 6 U 10 U 10 U - - 10 U 10 U
Silver mg/kg SW6010B-Total 400 - - - - - - 0.7 U 0.5 U 0.3 U - - 0.3 U - - 0.4 U 0.4 U 0.7 U 0.8 U - - 0.8 U 0.9 U
CONVENTIONALS:
pH std. units SW9045 - - - - - - 7.82 7.44 - - - - - - - - - - - - 7.98 8.21 - - - - 6.67
Total Solids percent EPA 160.3 - - - - - - - - - - - - - - - - - - - - - - - - - - 90.80 - - - -
Total Organic Carbon percent Plumb,1981 - - - - - - - - - - - - - - - - - - - - - - - - - - 0.729 - - - -
VOLATILE ORGANICS:
Chloromethane µg/kg SW8260B 76900 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Bromomethane µg/kg SW8260B 110000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Vinyl Chloride µg/kg SW8260B 667 240000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Chloroethane µg/kg SW8260B - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Methylene Chloride µg/kg SW8260B 20 133000 4800000 - - - - - - 5.2 U 3.5 U 1.8 U - - - - - - - - - - - - - - - - 2.5 - -
Acetone µg/kg SW8260B 8000000 - - - - - - 61 63 25 - - - - - - - - - - - - - - - - 78 - -
Carbon Disulfide µg/kg SW8260B 8000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.6 - -
1,1-Dichloroethene µg/kg SW8260B 1670 4000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,1-Dichloroethane µg/kg SW8260B 8000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
trans-1,2-Dichloroethene µg/kg SW8260B 1600000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
cis-1,2-Dichloroethene µg/kg SW8260B 800000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Chloroform µg/kg SW8260B 160000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,2-Dichloroethane µg/kg SW8260B 11000 800000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
2-Butanone µg/kg SW8260B - - - - - - 13 U 8.7 U 4.4 U - - - - - - - - - - - - - - - - 6.2 - -
1,1,1-Trichloroethane µg/kg SW8260B 72000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Carbon Tetrachloride µg/kg SW8260B 7690 56000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Vinyl Acetate µg/kg SW8260B 8000000 - - - - - - 13 U 8.7 U 4.4 U - - - - - - - - - - - - - - - - 5.3 U - -
Bromodichloromethane µg/kg SW8260B 16100 1600000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,2-Dichloropropane µg/kg SW8260B 14700 1600000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
cis-1,3-Dichloropropene µg/kg SW8260B 5560 2400000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Trichloroethene µg/kg SW8260B 30 2500 24000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Dibromochloromethane µg/kg SW8260B 11900 1600000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,1,2-Trichloroethane µg/kg SW8260B 17500 320000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Benzene µg/kg SW8260B 30 18200 320000 - - - - - - 2.6 U 1.7 U 1.0 - - - - - - - - - - - - - - - - 1.1 U - -
trans-1,3-Dichloropropene µg/kg SW8260B 5560 2400000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Bromoform µg/kg SW8260B 127000 16000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
4-Methyl-2-Pentanone (MIBK) µg/kg SW8260B - - - - - - 13 U 8.7 U 4.4 U - - - - - - - - - - - - - - - - 5.3 U - -
2-Hexanone µg/kg SW8260B - - - - - - 13 U 8.7 U 4.4 U - - - - - - - - - - - - - - - - 5.3 U - -
Tetrachloroethene µg/kg SW8260B 50 1900 800000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,1,2,2-Tetrachloroethane µg/kg SW8260B 5000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Toluene µg/kg SW8260B 7000 6400000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 2.0 - -
Chlorobenzene µg/kg SW8260B 1600000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Ethylbenzene µg/kg SW8260B 6000 8000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Styrene µg/kg SW8260B 33300 16000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Trichlorofluoromethane µg/kg SW8260B 24000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
m,p-Xylene µg/kg SW8260B 9000 *XY 16000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
o-Xylene µg/kg SW8260B 9000 *XY 16000000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,2-Dichlorobenzene µg/kg SW8260B 7200000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,4-Dichlorobenzene µg/kg SW8260B 41700 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Methyl Iodide µg/kg SW8260B - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
Acrylonitrile µg/kg SW8260B 1900 80000 - - - - - - 13 U 8.7 U 4.4 U - - - - - - - - - - - - - - - - 5.3 U - -
Dibromomethane µg/kg SW8260B - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,1,1,2-Tetrachloroethane µg/kg SW8260B 38000 2400000 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.1 U - -
1,2-Dibromo-3-chloropropane µg/kg SW8260B 710 - - - - - - 13 U 8.7 U 4.4 U - - - - - - - - - - - - - - - - 5.3 U - -
1,2,3-Trichloropropane µg/kg SW8260B 140 480000 - - - - - - 5.2 U 3.5 U 1.8 U - - - - - - - - - - - - - - - - 2.1 U - -
trans-1,4-Dichloro-2-butene µg/kg SW8260B - - - - - - 13 U 8.7 U 4.4 U - - - - - - - - - - - - - - - - 5.3 U - -
Ethylene Dibromide µg/kg SW8260B 5 12 - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.0 U - -
Bromochloromethane µg/kg SW8260B - - - - - - 2.6 U 1.7 U 0.9 U - - - - - - - - - - - - - - - - 1.0 U - -
Polychlorinated Biphenyls: 
PCB-1016 µg/kg SW8082 1000 500 5600 33 U 32 U 33 U 33 U 33 U - - - - - - - - - - - - - - 33 U 33 U 33 U 33 U
PCB -1221 µg/kg SW8082 1000 500 33 U 32 U 33 U 33 U 33 U - - - - - - - - - - - - - - 33 U 33 U 33 U 33 U
PCB-1232 µg/kg SW8082 1000 500 33 U 32 U 33 U 33 U 33 U - - - - - - - - - - - - - - 33 U 33 U 33 U 33 U
PCB-1242 µg/kg SW8082 1000 500 33 U 32 U 33 U 33 U 33 U - - - - - - - - - - - - - - 33 U 33 U 33 U 33 U
PCB-1248 µg/kg SW8082 1000 500 33 U 32 U 33 U 33 U 33 U - - - - - - - - - - - - - - 33 U 33 U 33 U 33 U
PCB-1254 µg/kg SW8082 1000 500 1600 33 U 32 U 33 U 33 U 33 U - - - - - - - - - - - - - - 33 U 33 U 33 U 33 U
PCB-1260 µg/kg SW8082 1000 500 33 U 32 U 33 U 33 U 33 U - - - - - - - - - - - - - - 33 U 33 U 33 U 33 U

 PARAMETERS Units
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Table F-2. Former Boise Cascade Mill Site 2008 Soil Data

Analytical MTCA B Background B-2-13 B-3-8.5 B-3-14 B-4-13 B-4D-13 B-5-10.5 B-6-14 B-7-14 B-8-14 B-9-7 B-9-12 BOILER DRAIN FLY ASH GP-3-12 SS-1-2 SS-2-1.5
Method MTCA A carcin. non-carc. Range 03/03/08 03/03/08 03/03/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/04/08 03/03/08 03/03/08 03/03/08 03/03/08 PARAMETERS Units

SEMIVOLATILE ORGANICS:
Phenol µg/kg SW8270D 48000000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 530 63 U 110 130 65 U 260 U 66 U
Bis-(2-Chloroethyl) Ether µg/kg SW8270D 910 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
2-Chlorophenol µg/kg SW8270D 400000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
1,3-Dichlorobenzene µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
1,4-Dichlorobenzene µg/kg SW8270D 42000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Benzyl Alcohol µg/kg SW8270D 24000000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
1,2-Dichlorobenzene µg/kg SW8270D 7200000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
2-Methylphenol µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
2,2'-Oxybis(1-Chloropropane) µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
4-Methylphenol µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 3,000 70 65 U 66 U 65 U 260 U 66 U
N-Nitroso-Di-N-Propylamine µg/kg SW8270D 140 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Hexachloroethane µg/kg SW8270D 71000 80000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Nitrobenzene µg/kg SW8270D 40000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Isophorone µg/kg SW8270D 1100000 16000000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
2-Nitrophenol µg/kg SW8270D 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
2,4-Dimethylphenol µg/kg SW8270D 1600000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Benzoic Acid µg/kg SW8270D 320000000 660 U 8,700 U 630 U 650 U 650 U 640 U - - 660 U - - 660 U 630 U 650 U 660 U 650 U 2,600 U 660 U
bis(2-Chloroethoxy) Methane µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
2,4-Dichlorophenol µg/kg SW8270D 240000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
1,2,4-Trichlorobenzene µg/kg SW8270D 800000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Naphthalene µg/kg SW8270D 5000 1600000 180 870 U 63 U 550 J 140 J 64 U - - 66 U - - 66 U 63 U 410 J 8,700 65 U 260 U 66 U
4-Chloroaniline µg/kg SW8270D 320000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Hexachlorobutadiene µg/kg SW8270D 13000 16000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
4-Chloro-3-methylphenol µg/kg SW8270D 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
2-Methylnaphthalene µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 280 65 U 260 U 66 U
Hexachlorocyclopentadiene µg/kg SW8270D 480000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
2,4,6-Trichlorophenol µg/kg SW8270D 91000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
2,4,5-Trichlorophenol µg/kg SW8270D 8000000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
2-Chloronaphthalene µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
2-Nitroaniline µg/kg SW8270D 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Dimethylphthalate µg/kg SW8270D 80000000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Acenaphthylene µg/kg SW8270D 71 870 U 63 U 72 65 U 64 U - - 66 U - - 66 U 63 U 92 2,200 65 U 260 U 66 U
3-Nitroaniline µg/kg SW8270D 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Acenaphthene µg/kg SW8270D 4800000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 78 65 U 260 U 66 U
2,4-Dinitrophenol µg/kg SW8270D 160000 660 U 8,700 U 630 U 650 U 650 U 640 U - - 660 U - - 660 U 630 U 650 U 660 U 650 U 2,600 U 660 U
4-Nitrophenol µg/kg SW8270D 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Dibenzofuran µg/kg SW8270D 160000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 200 65 U 260 U 66 U
2,6-Dinitrotoluene µg/kg SW8270D 80000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
2,4-Dinitrotoluene µg/kg SW8270D 160000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Diethylphthalate µg/kg SW8270D 64000000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
4-Chlorophenyl-phenylether µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Fluorene µg/kg SW8270D 3200000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
4-Nitroaniline µg/kg SW8270D 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
4,6-Dinitro-2-Methylphenol µg/kg SW8270D 660 U 8,700 U 630 U 650 U 650 U 640 U - - 660 U - - 660 U 630 U 650 U 660 U 650 U 2,600 U 660 U
N-Nitrosodiphenylamine µg/kg SW8270D 6.7 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
4-Bromophenyl-phenylether µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Hexachlorobenzene µg/kg SW8270D 630 64000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Pentachlorophenol µg/kg SW8270D 8300 2400000 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Phenanthrene µg/kg SW8270D 160 870 U 63 U 160 J 66 J 64 U - - 66 U - - 66 U 63 U 130 J 430 65 U 260 U 66 U
Carbazole µg/kg SW8270D 50000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Anthracene µg/kg SW8270D 24000000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Di-n-Butylphthalate µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Fluoranthene µg/kg SW8270D 3200000 170 870 U 63 U 120 65 U 64 U - - 66 U - - 66 U 63 U 120 150 65 U 260 U 66 U
Pyrene µg/kg SW8270D 2400000 160 870 U 63 U 74 65 U 64 U - - 66 U - - 66 U 63 U 92 110 65 U 260 U 66 U
Butylbenzylphthalate µg/kg SW8270D 16000000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
3,3'-Dichlorobenzidine µg/kg SW8270D 2200 330 U 4,400 U 320 U 320 U 330 U 320 U - - 330 U - - 330 U 320 U 320 U 330 U 320 U 1,300 U 330 U
Benzo(a)anthracene µg/kg SW8270D 140 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
bis(2-Ethylhexyl)phthalate µg/kg SW8270D 71000 1600000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 980 66 U 65 U 260 U 66 U
Chrysene µg/kg SW8270D 140 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Di-n-Octyl phthalate µg/kg SW8270D 1600000 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Benzo(b)fluoranthene µg/kg SW8270D 140 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Benzo(k)fluoranthene µg/kg SW8270D 140 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Benzo(a)pyrene µg/kg SW8270D 100 140 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Indeno(1,2,3-cd)pyrene µg/kg SW8270D 140 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Dibenz(a,h)anthracene µg/kg SW8270D 140 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
Benzo(g,h,i)perylene µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 66 U 65 U 260 U 66 U
1-Methylnaphthalene µg/kg SW8270D 66 U 870 U 63 U 65 U 65 U 64 U - - 66 U - - 66 U 63 U 65 U 400 65 U 260 U 66 U

NOTES: J = Approximate Value
Y = Analyte may be present at or below reporting limit listed
** = Secondary MCL

*** = Chromium Standards based on Chromium VI
*TH = Primary MCL for the sum of all trihalomethanes
*XY = Primary MCL for the sum of all xylenes

Bold = For volatiles and semivolatiles only, marks a detection
= Exceeds one or more MTCA standards
= Exceeds background range for Yakima Basin

Background Ranges from Ecology's Publication #94-115 of Yakima Basin (October 1994)
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Table F-2. Former Boise Cascade Mill Site 2008 Soil Data

Analytical MTCA B Background
Method MTCA A carcin. non-carc. Range

TOTAL PETROLEUM HYDROCARBONS:
Diesel mg/kg NWTPH-Dx 2000
Motor Oil mg/kg NWTPH-Dx 2000
Gasoline mg/kg NWTPH-Gx 100
Benzene µg/kg SW8021BMod 30 18200 320000
Toluene µg/kg SW8021BMod 7000 6400000
Ethylbenzene µg/kg SW8021BMod 6000 8000000
m,p-Xylene µg/kg SW8021BMod 9000 *XY 16000000
o-Xylene µg/kg SW8021BMod 9000 *XY 16000000
METALS:
Arsenic mg/kg SW6010B-Total 20 0.67 24 0.89 - 28.6
Barium mg/kg SW6010B-Total 16000
Cadmium mg/kg SW6010B-Total 2 80 0.155 - 1.32
Chromium mg/kg SW6010B-Total 19 240 2.55 - 110.3
Lead mg/kg SW6010B-Total 250 2.17 - 17.1
Mercury mg/kg SW7471A-Total 2 24 0.00725 - 0.1165
Selenium mg/kg SW6010B-Total 400
Silver mg/kg SW6010B-Total 400
CONVENTIONALS:
pH std. units SW9045
Total Solids percent EPA 160.3
Total Organic Carbon percent Plumb,1981
VOLATILE ORGANICS:
Chloromethane µg/kg SW8260B 76900
Bromomethane µg/kg SW8260B 110000
Vinyl Chloride µg/kg SW8260B 667 240000
Chloroethane µg/kg SW8260B
Methylene Chloride µg/kg SW8260B 20 133000 4800000
Acetone µg/kg SW8260B 8000000
Carbon Disulfide µg/kg SW8260B 8000000
1,1-Dichloroethene µg/kg SW8260B 1670 4000000
1,1-Dichloroethane µg/kg SW8260B 8000000
trans-1,2-Dichloroethene µg/kg SW8260B 1600000
cis-1,2-Dichloroethene µg/kg SW8260B 800000
Chloroform µg/kg SW8260B 160000
1,2-Dichloroethane µg/kg SW8260B 11000 800000
2-Butanone µg/kg SW8260B
1,1,1-Trichloroethane µg/kg SW8260B 72000000
Carbon Tetrachloride µg/kg SW8260B 7690 56000
Vinyl Acetate µg/kg SW8260B 8000000
Bromodichloromethane µg/kg SW8260B 16100 1600000
1,2-Dichloropropane µg/kg SW8260B 14700 1600000
cis-1,3-Dichloropropene µg/kg SW8260B 5560 2400000
Trichloroethene µg/kg SW8260B 30 2500 24000
Dibromochloromethane µg/kg SW8260B 11900 1600000
1,1,2-Trichloroethane µg/kg SW8260B 17500 320000
Benzene µg/kg SW8260B 30 18200 320000
trans-1,3-Dichloropropene µg/kg SW8260B 5560 2400000
Bromoform µg/kg SW8260B 127000 16000000
4-Methyl-2-Pentanone (MIBK) µg/kg SW8260B
2-Hexanone µg/kg SW8260B
Tetrachloroethene µg/kg SW8260B 50 1900 800000
1,1,2,2-Tetrachloroethane µg/kg SW8260B 5000
Toluene µg/kg SW8260B 7000 6400000
Chlorobenzene µg/kg SW8260B 1600000
Ethylbenzene µg/kg SW8260B 6000 8000000
Styrene µg/kg SW8260B 33300 16000000
Trichlorofluoromethane µg/kg SW8260B 24000000
m,p-Xylene µg/kg SW8260B 9000 *XY 16000000
o-Xylene µg/kg SW8260B 9000 *XY 16000000
1,2-Dichlorobenzene µg/kg SW8260B 7200000
1,4-Dichlorobenzene µg/kg SW8260B 41700
Methyl Iodide µg/kg SW8260B
Acrylonitrile µg/kg SW8260B 1900 80000
Dibromomethane µg/kg SW8260B
1,1,1,2-Tetrachloroethane µg/kg SW8260B 38000 2400000
1,2-Dibromo-3-chloropropane µg/kg SW8260B 710
1,2,3-Trichloropropane µg/kg SW8260B 140 480000
trans-1,4-Dichloro-2-butene µg/kg SW8260B
Ethylene Dibromide µg/kg SW8260B 5 12
Bromochloromethane µg/kg SW8260B
Polychlorinated Biphenyls: 
PCB-1016 µg/kg SW8082 1000 500 5600
PCB -1221 µg/kg SW8082 1000 500
PCB-1232 µg/kg SW8082 1000 500
PCB-1242 µg/kg SW8082 1000 500
PCB-1248 µg/kg SW8082 1000 500
PCB-1254 µg/kg SW8082 1000 500 1600
PCB-1260 µg/kg SW8082 1000 500

 PARAMETERS Units
SS-3-2 SS-4-1.5 SS-5-2 SS-6-1.5 SS-7-1.5 TP-8-2 TP-8-12.5 TP-9-1.5 TP-9-13 TP-10-8 TP-10-13 TP-11-4 TP-11-14 TP-12-13 TP-12D-13 TP-13-8

03/05/08 03/05/08 03/06/08 03/06/08 03/06/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08

12 5.8 19 9.4 110 110 J 6.9 U 62 J 5.4 U 6,300 J 2,400 J 19 J 25 J 7,200 J 3,600 J 5.4 U
63 29 120 62 540 430 J 14 U 560 J 14 J 57,000 J 19,000 J 64 J 130 J 730 J 690 J 11 U
6.6 U 4.8 U 5.2 U 6.2 - - 17 8.7 U 5.4 U 6.1 U 16 16 9.4 U 12 U 260 320 17
17 U 12 U 13 U 12 U - - 32 U 27 14 U 15 U 26 U 15 U 29 29 U 23 U 21 U 14 U
17 U 12 U 190 12 U - - 190 J 22 U 14 U 15 U 430 J 66 J 230 J 29 J 64 J 21 U 14 U
17 U 12 U 13 U 12 U - - 32 U 22 U 14 U 15 U 26 U 15 U 24 U 29 U 23 U 67 J 14 U
33 U 24 U 26 U 25 U - - 63 U 44 U 27 U 30 U 51 U 30 U 47 U 59 U 47 U 43 U 28 U
17 U 12 U 13 U 12 U - - 32 U 22 U 14 U 15 U 26 U 15 U 24 U 29 U 23 U 60 J 14 U

10 U 6 U 6 U - - - - 7 U 20 U 10 U 10 U 7 U 10 U - - - - - - - - 10 U
163 102 87.6 - - - - 147 142 167 71.0 64.3 81.3 - - - - - - - - 53.9
0.6 U 0.2 U 0.2 U - - - - 0.3 U 0.6 U 0.6 U 0.5 U 0.3 U 0.5 U - - - - - - - - 0.5 U
26 29.8 20.1 - - - - 16.8 19 18 15 17.4 13 - - - - - - - - 19
21 5 15 - - - - 32 6 U 12 5 U 12 16 13 4 25 22 5

0.05 0.05 U 0.06 - - - - 0.15 0.07 0.07 0.05 0.06 U 0.04 U - - - - - - - - 0.05 U
10 U 6 U 6 U - - - - 7 U 20 U 10 U 10 U 7 U 10 U - - - - - - - - 10 U
0.9 U 0.3 U 0.3 U - - - - 0.4 U 0.9 U 0.8 U 0.8 U 0.4 U 0.7 U - - - - - - - - 0.8 U

7.60 9.89 7.51 - - 8.12 6.72 6.80 - - - - 6.53 6.35 - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 5.2 - - - - - - - - 1.9 U 2.4 U 170 B 2.2 U - - - - - - - - 2.0 U
- - - - 130 - - - - - - - - 150 17 400 U 220 - - - - - - - - 32
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 3.4 - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 4.7 U - - - - - - - - 15 6.1 U 400 U 20 - - - - - - - - 4.9 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 4.7 U - - - - - - - - 4.8 U 6.1 U 400 U 5.5 U - - - - - - - - 4.9 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 4.2 1.2 U 80 U 2.6 - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 4.7 U - - - - - - - - 4.8 U 6.1 U 400 U 5.5 U - - - - - - - - 4.9 U
- - - - 4.7 U - - - - - - - - 4.8 U 6.1 U 400 U 5.5 U - - - - - - - - 4.9 U
- - - - 9.6 - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 11 - - - - - - - - 2.4 1.2 U 500 2.9 - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 2.7 - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.8 1.2 U 80 U 2.7 - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 2.5 - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 14 - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 4.7 U - - - - - - - - 4.8 U 6.1 U 400 U 5.5 U - - - - - - - - 4.9 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 4.7 U - - - - - - - - 4.8 U 6.1 U 400 U 5.5 U - - - - - - - - 4.9 U
- - - - 1.9 U - - - - - - - - 1.9 U 2.4 U 160 U 2.2 U - - - - - - - - 2.0 U
- - - - 4.7 U - - - - - - - - 4.8 U 6.1 U 400 U 5.5 U - - - - - - - - 4.9 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U
- - - - 0.9 U - - - - - - - - 1.0 U 1.2 U 80 U 1.1 U - - - - - - - - 1.0 U

- - - - 32 U 32 U - - - - - - 33 U 33 U - - - - - - - - - - - - 33 U
- - - - 32 U 32 U - - - - - - 33 U 33 U - - - - - - - - - - - - 33 U
- - - - 32 U 32 U - - - - - - 33 U 33 U - - - - - - - - - - - - 33 U
- - - - 32 U 32 U - - - - - - 33 U 33 U - - - - - - - - - - - - 33 U
- - - - 32 U 32 U - - - - - - 33 U 33 U - - - - - - - - - - - - 33 U
- - - - 32 U 32 U - - - - - - 33 U 33 U - - - - - - - - - - - - 33 U
- - - - 32 U 32 U - - - - - - 33 U 33 U - - - - - - - - - - - - 33 U

3 of 6



Table F-2. Former Boise Cascade Mill Site 2008 Soil Data

Analytical MTCA B Background
Method MTCA A carcin. non-carc. Range PARAMETERS Units

SEMIVOLATILE ORGANICS:
Phenol µg/kg SW8270D 48000000
Bis-(2-Chloroethyl) Ether µg/kg SW8270D 910
2-Chlorophenol µg/kg SW8270D 400000
1,3-Dichlorobenzene µg/kg SW8270D
1,4-Dichlorobenzene µg/kg SW8270D 42000
Benzyl Alcohol µg/kg SW8270D 24000000
1,2-Dichlorobenzene µg/kg SW8270D 7200000
2-Methylphenol µg/kg SW8270D
2,2'-Oxybis(1-Chloropropane) µg/kg SW8270D
4-Methylphenol µg/kg SW8270D
N-Nitroso-Di-N-Propylamine µg/kg SW8270D 140
Hexachloroethane µg/kg SW8270D 71000 80000
Nitrobenzene µg/kg SW8270D 40000
Isophorone µg/kg SW8270D 1100000 16000000
2-Nitrophenol µg/kg SW8270D
2,4-Dimethylphenol µg/kg SW8270D 1600000
Benzoic Acid µg/kg SW8270D 320000000
bis(2-Chloroethoxy) Methane µg/kg SW8270D
2,4-Dichlorophenol µg/kg SW8270D 240000
1,2,4-Trichlorobenzene µg/kg SW8270D 800000
Naphthalene µg/kg SW8270D 5000 1600000
4-Chloroaniline µg/kg SW8270D 320000
Hexachlorobutadiene µg/kg SW8270D 13000 16000
4-Chloro-3-methylphenol µg/kg SW8270D
2-Methylnaphthalene µg/kg SW8270D
Hexachlorocyclopentadiene µg/kg SW8270D 480000
2,4,6-Trichlorophenol µg/kg SW8270D 91000
2,4,5-Trichlorophenol µg/kg SW8270D 8000000
2-Chloronaphthalene µg/kg SW8270D
2-Nitroaniline µg/kg SW8270D
Dimethylphthalate µg/kg SW8270D 80000000
Acenaphthylene µg/kg SW8270D
3-Nitroaniline µg/kg SW8270D
Acenaphthene µg/kg SW8270D 4800000
2,4-Dinitrophenol µg/kg SW8270D 160000
4-Nitrophenol µg/kg SW8270D
Dibenzofuran µg/kg SW8270D 160000
2,6-Dinitrotoluene µg/kg SW8270D 80000
2,4-Dinitrotoluene µg/kg SW8270D 160000
Diethylphthalate µg/kg SW8270D 64000000
4-Chlorophenyl-phenylether µg/kg SW8270D
Fluorene µg/kg SW8270D 3200000
4-Nitroaniline µg/kg SW8270D
4,6-Dinitro-2-Methylphenol µg/kg SW8270D
N-Nitrosodiphenylamine µg/kg SW8270D 6.7
4-Bromophenyl-phenylether µg/kg SW8270D
Hexachlorobenzene µg/kg SW8270D 630 64000
Pentachlorophenol µg/kg SW8270D 8300 2400000
Phenanthrene µg/kg SW8270D
Carbazole µg/kg SW8270D 50000
Anthracene µg/kg SW8270D 24000000
Di-n-Butylphthalate µg/kg SW8270D
Fluoranthene µg/kg SW8270D 3200000
Pyrene µg/kg SW8270D 2400000
Butylbenzylphthalate µg/kg SW8270D 16000000
3,3'-Dichlorobenzidine µg/kg SW8270D 2200
Benzo(a)anthracene µg/kg SW8270D 140
bis(2-Ethylhexyl)phthalate µg/kg SW8270D 71000 1600000
Chrysene µg/kg SW8270D 140
Di-n-Octyl phthalate µg/kg SW8270D 1600000
Benzo(b)fluoranthene µg/kg SW8270D 140
Benzo(k)fluoranthene µg/kg SW8270D 140
Benzo(a)pyrene µg/kg SW8270D 100 140
Indeno(1,2,3-cd)pyrene µg/kg SW8270D 140
Dibenz(a,h)anthracene µg/kg SW8270D 140
Benzo(g,h,i)perylene µg/kg SW8270D
1-Methylnaphthalene µg/kg SW8270D

NOTES: J = Approximate Value
Y = Analyte may be present at or below reporting limit listed
** = Secondary MCL

*** = Chromium Standards based on Chromium VI
*TH = Primary MCL for the sum of all trihalomethanes
*XY = Primary MCL for the sum of all xylenes

Bold = For volatiles and semivolatiles only, marks a detection
= Exceeds one or more MTCA standards
= Exceeds background range for Yakima Basin

Background Ranges from Ecology's Publication #94-115 of Yakima Basin (October 1994)

SS-3-2 SS-4-1.5 SS-5-2 SS-6-1.5 SS-7-1.5 TP-8-2 TP-8-12.5 TP-9-1.5 TP-9-13 TP-10-8 TP-10-13 TP-11-4 TP-11-14 TP-12-13 TP-12D-13 TP-13-8
03/05/08 03/05/08 03/06/08 03/06/08 03/06/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08 02/27/08

67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 120 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
670 U 640 U 660 U 640 U - - 660 U 660 U 1,900 U 630 U 20,000 U 2,800 U 2,000 U 1,900 U 11,000 U 3,500 U 1,900 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
87 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
670 U 640 U 660 U 640 U - - 660 U 660 U 1,900 U 630 U 20,000 U 2,800 U 2,000 U 1,900 U 11,000 U 3,500 U 1,900 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,200 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
670 U 640 U 660 U 640 U - - 660 U 660 U 1,900 U 630 U 20,000 U 2,800 U 2,000 U 1,900 U 11,000 U 3,500 U 1,900 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 2,300 Y 710 Y 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 2,800 J 680 J 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
240 100 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 120 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
330 U 320 U 330 U 320 U - - 330 U 330 U 950 U 320 U 10,000 U 1,400 U 990 U 970 U 5,400 U 1,700 U 950 U
290 75 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 400 - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
350 100 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
350 220 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
470 280 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
530 180 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
280 260 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
69 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
280 330 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,100 U 350 U 190 U
67 U 64 U 66 U 64 U - - 66 U 66 U 190 U 63 U 2,000 U 280 U 200 U 190 U 1,700 700 190 U
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Table F-2. Former Boise Cascade Mill Site 2008 Soil Data

Analytical MTCA B Background
Method MTCA A carcin. non-carc. Range

TOTAL PETROLEUM HYDROCARBONS:
Diesel mg/kg NWTPH-Dx 2000
Motor Oil mg/kg NWTPH-Dx 2000
Gasoline mg/kg NWTPH-Gx 100
Benzene µg/kg SW8021BMod 30 18200 320000
Toluene µg/kg SW8021BMod 7000 6400000
Ethylbenzene µg/kg SW8021BMod 6000 8000000
m,p-Xylene µg/kg SW8021BMod 9000 *XY 16000000
o-Xylene µg/kg SW8021BMod 9000 *XY 16000000
METALS:
Arsenic mg/kg SW6010B-Total 20 0.67 24 0.89 - 28.6
Barium mg/kg SW6010B-Total 16000
Cadmium mg/kg SW6010B-Total 2 80 0.155 - 1.32
Chromium mg/kg SW6010B-Total 19 240 2.55 - 110.3
Lead mg/kg SW6010B-Total 250 2.17 - 17.1
Mercury mg/kg SW7471A-Total 2 24 0.00725 - 0.1165
Selenium mg/kg SW6010B-Total 400
Silver mg/kg SW6010B-Total 400
CONVENTIONALS:
pH std. units SW9045
Total Solids percent EPA 160.3
Total Organic Carbon percent Plumb,1981
VOLATILE ORGANICS:
Chloromethane µg/kg SW8260B 76900
Bromomethane µg/kg SW8260B 110000
Vinyl Chloride µg/kg SW8260B 667 240000
Chloroethane µg/kg SW8260B
Methylene Chloride µg/kg SW8260B 20 133000 4800000
Acetone µg/kg SW8260B 8000000
Carbon Disulfide µg/kg SW8260B 8000000
1,1-Dichloroethene µg/kg SW8260B 1670 4000000
1,1-Dichloroethane µg/kg SW8260B 8000000
trans-1,2-Dichloroethene µg/kg SW8260B 1600000
cis-1,2-Dichloroethene µg/kg SW8260B 800000
Chloroform µg/kg SW8260B 160000
1,2-Dichloroethane µg/kg SW8260B 11000 800000
2-Butanone µg/kg SW8260B
1,1,1-Trichloroethane µg/kg SW8260B 72000000
Carbon Tetrachloride µg/kg SW8260B 7690 56000
Vinyl Acetate µg/kg SW8260B 8000000
Bromodichloromethane µg/kg SW8260B 16100 1600000
1,2-Dichloropropane µg/kg SW8260B 14700 1600000
cis-1,3-Dichloropropene µg/kg SW8260B 5560 2400000
Trichloroethene µg/kg SW8260B 30 2500 24000
Dibromochloromethane µg/kg SW8260B 11900 1600000
1,1,2-Trichloroethane µg/kg SW8260B 17500 320000
Benzene µg/kg SW8260B 30 18200 320000
trans-1,3-Dichloropropene µg/kg SW8260B 5560 2400000
Bromoform µg/kg SW8260B 127000 16000000
4-Methyl-2-Pentanone (MIBK) µg/kg SW8260B
2-Hexanone µg/kg SW8260B
Tetrachloroethene µg/kg SW8260B 50 1900 800000
1,1,2,2-Tetrachloroethane µg/kg SW8260B 5000
Toluene µg/kg SW8260B 7000 6400000
Chlorobenzene µg/kg SW8260B 1600000
Ethylbenzene µg/kg SW8260B 6000 8000000
Styrene µg/kg SW8260B 33300 16000000
Trichlorofluoromethane µg/kg SW8260B 24000000
m,p-Xylene µg/kg SW8260B 9000 *XY 16000000
o-Xylene µg/kg SW8260B 9000 *XY 16000000
1,2-Dichlorobenzene µg/kg SW8260B 7200000
1,4-Dichlorobenzene µg/kg SW8260B 41700
Methyl Iodide µg/kg SW8260B
Acrylonitrile µg/kg SW8260B 1900 80000
Dibromomethane µg/kg SW8260B
1,1,1,2-Tetrachloroethane µg/kg SW8260B 38000 2400000
1,2-Dibromo-3-chloropropane µg/kg SW8260B 710
1,2,3-Trichloropropane µg/kg SW8260B 140 480000
trans-1,4-Dichloro-2-butene µg/kg SW8260B
Ethylene Dibromide µg/kg SW8260B 5 12
Bromochloromethane µg/kg SW8260B
Polychlorinated Biphenyls: 
PCB-1016 µg/kg SW8082 1000 500 5600
PCB -1221 µg/kg SW8082 1000 500
PCB-1232 µg/kg SW8082 1000 500
PCB-1242 µg/kg SW8082 1000 500
PCB-1248 µg/kg SW8082 1000 500
PCB-1254 µg/kg SW8082 1000 500 1600
PCB-1260 µg/kg SW8082 1000 500

 PARAMETERS Units
TP-16-2 TP-17-1.5 TP-17-2.5 TP-17-3.5 TP-20-10 TP-21-13 TP-22-13 TP-23-7 TP-24-4 TP-25-12 TP-26-7 TRIP BLANK TRIP BLANK TRIP BLANK
04/09/08 04/09/08 04/09/08 04/09/08 05/19/08 05/19/08 05/19/08 05/19/08 05/19/08 05/19/08 05/19/08 03/03/08 03/04/08 03/05/08

2,900 290 850 2,000 5.4 U 210 92 240 340 6.4 U 6.8 U - - - - - -
9,300 1,900 3,600 4,200 12 240 320 380 410 13 U 14 U - - - - - -

- - - - - - - - - - - - - - - - - - - - - - 0.10 U 0.10 U - -
- - - - - - - - - - - - - - - - - - - - - - 0.25 U 0.25 U - -
- - - - - - - - - - - - - - - - - - - - - - 0.25 U 0.25 U - -
- - - - - - - - - - - - - - - - - - - - - - 0.25 U 0.25 U - -
- - - - - - - - - - - - - - - - - - - - - - 0.50 U 0.50 U - -
- - - - - - - - - - - - - - - - - - - - - - 0.25 U 0.25 U - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 2.0 U 2.0 U 2.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 2.0 U 2.0 U 2.0 U
- - - - - - - - - - - - - - - - - - - - - - 5.0 U 5.0 U 5.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U
- - - - - - - - - - - - - - - - - - - - - - 1.0 U 1.0 U 1.0 U

- - - - - - - - - - 33 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 33 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 33 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 33 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 33 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 33 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 33 U - - - - - - - - - - - - - - - -
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Table F-2. Former Boise Cascade Mill Site 2008 Soil Data

Analytical MTCA B Background
Method MTCA A carcin. non-carc. Range PARAMETERS Units

SEMIVOLATILE ORGANICS:
Phenol µg/kg SW8270D 48000000
Bis-(2-Chloroethyl) Ether µg/kg SW8270D 910
2-Chlorophenol µg/kg SW8270D 400000
1,3-Dichlorobenzene µg/kg SW8270D
1,4-Dichlorobenzene µg/kg SW8270D 42000
Benzyl Alcohol µg/kg SW8270D 24000000
1,2-Dichlorobenzene µg/kg SW8270D 7200000
2-Methylphenol µg/kg SW8270D
2,2'-Oxybis(1-Chloropropane) µg/kg SW8270D
4-Methylphenol µg/kg SW8270D
N-Nitroso-Di-N-Propylamine µg/kg SW8270D 140
Hexachloroethane µg/kg SW8270D 71000 80000
Nitrobenzene µg/kg SW8270D 40000
Isophorone µg/kg SW8270D 1100000 16000000
2-Nitrophenol µg/kg SW8270D
2,4-Dimethylphenol µg/kg SW8270D 1600000
Benzoic Acid µg/kg SW8270D 320000000
bis(2-Chloroethoxy) Methane µg/kg SW8270D
2,4-Dichlorophenol µg/kg SW8270D 240000
1,2,4-Trichlorobenzene µg/kg SW8270D 800000
Naphthalene µg/kg SW8270D 5000 1600000
4-Chloroaniline µg/kg SW8270D 320000
Hexachlorobutadiene µg/kg SW8270D 13000 16000
4-Chloro-3-methylphenol µg/kg SW8270D
2-Methylnaphthalene µg/kg SW8270D
Hexachlorocyclopentadiene µg/kg SW8270D 480000
2,4,6-Trichlorophenol µg/kg SW8270D 91000
2,4,5-Trichlorophenol µg/kg SW8270D 8000000
2-Chloronaphthalene µg/kg SW8270D
2-Nitroaniline µg/kg SW8270D
Dimethylphthalate µg/kg SW8270D 80000000
Acenaphthylene µg/kg SW8270D
3-Nitroaniline µg/kg SW8270D
Acenaphthene µg/kg SW8270D 4800000
2,4-Dinitrophenol µg/kg SW8270D 160000
4-Nitrophenol µg/kg SW8270D
Dibenzofuran µg/kg SW8270D 160000
2,6-Dinitrotoluene µg/kg SW8270D 80000
2,4-Dinitrotoluene µg/kg SW8270D 160000
Diethylphthalate µg/kg SW8270D 64000000
4-Chlorophenyl-phenylether µg/kg SW8270D
Fluorene µg/kg SW8270D 3200000
4-Nitroaniline µg/kg SW8270D
4,6-Dinitro-2-Methylphenol µg/kg SW8270D
N-Nitrosodiphenylamine µg/kg SW8270D 6.7
4-Bromophenyl-phenylether µg/kg SW8270D
Hexachlorobenzene µg/kg SW8270D 630 64000
Pentachlorophenol µg/kg SW8270D 8300 2400000
Phenanthrene µg/kg SW8270D
Carbazole µg/kg SW8270D 50000
Anthracene µg/kg SW8270D 24000000
Di-n-Butylphthalate µg/kg SW8270D
Fluoranthene µg/kg SW8270D 3200000
Pyrene µg/kg SW8270D 2400000
Butylbenzylphthalate µg/kg SW8270D 16000000
3,3'-Dichlorobenzidine µg/kg SW8270D 2200
Benzo(a)anthracene µg/kg SW8270D 140
bis(2-Ethylhexyl)phthalate µg/kg SW8270D 71000 1600000
Chrysene µg/kg SW8270D 140
Di-n-Octyl phthalate µg/kg SW8270D 1600000
Benzo(b)fluoranthene µg/kg SW8270D 140
Benzo(k)fluoranthene µg/kg SW8270D 140
Benzo(a)pyrene µg/kg SW8270D 100 140
Indeno(1,2,3-cd)pyrene µg/kg SW8270D 140
Dibenz(a,h)anthracene µg/kg SW8270D 140
Benzo(g,h,i)perylene µg/kg SW8270D
1-Methylnaphthalene µg/kg SW8270D

NOTES: J = Approximate Value
Y = Analyte may be present at or below reporting limit listed
** = Secondary MCL

*** = Chromium Standards based on Chromium VI
*TH = Primary MCL for the sum of all trihalomethanes
*XY = Primary MCL for the sum of all xylenes

Bold = For volatiles and semivolatiles only, marks a detection
= Exceeds one or more MTCA standards
= Exceeds background range for Yakima Basin

Background Ranges from Ecology's Publication #94-115 of Yakima Basin (October 1994)

TP-16-2 TP-17-1.5 TP-17-2.5 TP-17-3.5 TP-20-10 TP-21-13 TP-22-13 TP-23-7 TP-24-4 TP-25-12 TP-26-7 TRIP BLANK TRIP BLANK TRIP BLANK
04/09/08 04/09/08 04/09/08 04/09/08 05/19/08 05/19/08 05/19/08 05/19/08 05/19/08 05/19/08 05/19/08 03/03/08 03/04/08 03/05/08

- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 78 - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 640 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 150 - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 640 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 640 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 82 - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 97 - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 320 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 76 - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
- - - - - - - - - - 64 U - - - - - - - - - - - - - - - -
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Laboratory Data and Chain-of-Custody 
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Opinion of Probable Cost 
 





 
 
 
 
 
 
Appendix H 
 
 
Documentation associated with Opinion of Probable Cost has been excluded from this report.   
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