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March 20, 2013 
Project No. 0779.02.01 

Mark Urdahl, Executive Director 
Port of Chelan County 
285 Technology Center Way, Suite 102 
Wenatchee, Washington 98801 

Re: Site Characterization Report, Former Cashmere Mill Site, Cashmere, Washington 

Dear Mr. Urdahl: 

Maul Foster & Alongi, Inc. has prepared this letter report to summarize the results of 
environmental site characterization activities conducted at the former Cashmere Mill Site 
(“the site” or “the property”) located along Mill Road and Sunset Highway in Cashmere, 
Washington (see Figure 1). On behalf of the Port of Chelan County (the Port), previous 
consultants have conducted multiple rounds of subsurface investigation at the site in order to 
evaluate geotechnical properties of the wood waste fill (sawdust, lumber ends, bark, and 
wood debris), evaluate hydraulic properties in support of construction dewatering activities, 
and characterize the nature and extent of wood waste and petroleum-contaminated soil (PCS) 
in support of a removal action that will take place before redevelopment of the site. 

PCS was observed at the site during geotechnical exploration and site improvement activities 
conducted in 2009. Subsequently, soil samples were collected and analyzed from test pits 
completed in 2009, 2010, 2011, and 2012 to further characterize the nature and extent of 
chemical impacts. This letter report provides a summary of the physical and chemical data 
and an evaluation of chemical impacts within the context of the Washington State 
Department of Ecology (Ecology) Model Toxics Control Act (MTCA) guidance (Washington 
Administrative Code 173-340). The information provided herein is intended to inform a 
wood waste and PCS removal action, and associated confirmation testing, that the Port will 
initiate under an interagency agreement with Ecology. The removal action will be conducted 
in order to achieve a no further action (NFA) determination from Ecology and in support of 
redevelopment of the site. 

SITE DESCRIPTION AND HISTORY 

The site background information provided in this report was largely obtained from existing 
reports prepared by RH2 Engineering, Inc. (RH2).  

Site Description 
The site is located in the City of Cashmere, along Mill Road and Sunset Highway (Figure 1). 
The site is approximately 32.5 acres in size, bounded to the north by the Burlington Northern 
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Santa Fe railroad tracks; to the east, south, and partially to the west by Brender Creek; and to 
the west by residential and light industrial uses. The northern boundary of the site, along the 
railroad tracks, is less than 100 feet from the Wenatchee River. 

The site is currently vacant. There are no buildings or structures and the ground surface is 
unpaved. The buildings shown in the aerial photograph (see Figure 2) were demolished and 
removed in 2011. Five areas of PCS have been identified at the site (see Figure 2), and wood 
waste fill material is present throughout most of the site (see Figure 3). 

The Port intends to transfer the site to a prospective purchaser (Crunch Pak of Cashmere, 
Washington). Crunch Pak intends to redevelop the site for commercial use as a fruit storage 
warehouse and fruit bin storage site. As a condition of purchase, Crunch Pak requires 
removal of wood waste-related materials from areas of the site that are developable, removal 
of soil with petroleum contamination above cleanup levels, and backfilling of the site with 
structural import fill to regrade the site and improve drainage.  

Site History 
The site was used primarily for lumber milling from the 1940s until the late 1970s and for a 
variety of commercial and light industrial uses thereafter (see RH2, 2007, in Attachment A). 
The mill produced primarily thin lumber to construct fruit packing boxes. Reportedly, no 
wood-treatment chemicals or processes were documented to have been used at the site. The 
Cedarbrook Company, owned by Mr. John Lysaker, bought the property in 1990 from WI 
Forest Products, and sold the property to the Port in 2007. Based on anecdotal information, 
the property has never been used for agriculture (Attachment A: RH2, 2007).  

An accidental fire in 1990 caused some damage to mill buildings. A larger arson fire in 2000 
destroyed many of the mill buildings (see RH2, 2007, in Attachment A). 

Mill operations produced wood wastes that were used to fill in low-lying areas at the site. 
Based on characterization efforts, wood waste at the site is primarily raw wood, lumber, 
sawdust, and is intermixed with granular fill. Wood waste was distributed by site grading that 
leveled or covered wood waste stockpiles after mill activities concluded. The former mill 
processed raw (untreated) timber into lumber; no wood treating is known to have taken place 
at the site (see Forsgren Associates, Inc., 1990, in Attachment A). 

Interviews with several long-time City of Cashmere residents and the Port indicate that fill 
was also imported to the site for several decades (see Attachment B). There are three primary 
areas that received fill: (1) south of Mill Road in the former log storage area, (2) the former 
mill pond north of Mill Road; and (3) the area north of Sunset Highway. Fill materials in 
these areas have been observed to consist of wood waste; silt, sand and gravel-size granular 
fill; and concrete and asphalt. The portion of the site located north of Sunset Highway 
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received fill from the City of Cashmere for a number of years. The material in this area 
consists primarily of silt, sand, gravel-size granular fill, and building materials, including 
concrete and asphalt (see Attachment A: RH2, 2007). 

The Port has conducted a series of geotechnical investigations at the site since 2007 in order 
to characterize the nature and extent of wood waste. From 2009 to 2011, the Port also 
completed a series of site improvements, including the removal of asphalt-paved areas and 
concrete slabs and footings, primarily in the area between Mill Road and Sunset Highway. 
The concrete materials were crushed and stockpiled for use as fill. The asphalt pavement was 
sold for reuse and removed from the site. Asbestos-containing materials were removed from 
the two on-site buildings and then demolished. The demolition debris was reportedly 
disposed of off site (Attachment B).  

During activities associated with the geotechnical investigations and site improvements, PCS 
was observed in five areas or concern at the site (see Figure 2). Focused environmental 
investigation work has been conducted at the site since 2009 to characterize the nature and 
extent of PCS in these areas. In addition, limited wood waste and soil removal actions were 
completed at the site in 2011 as part of a pilot wood waste interim removal action and during 
the reconstruction of Sunset Highway (RH2, 2013). The previous investigations and interim 
removal actions are discussed in the next section. 

INVESTIGATIONS AND INTERIM ACTIONS 

Geotechnical and environmental investigations and limited interim actions have been 
conducted at the site since as early as 1990. This section provides a brief summary of work 
completed, as well as confirmed or suspected environmental conditions identified as a result 
of this work. Available documentation and summaries of previous work activities and 
findings are provided as the following attachments to this report: 

 Copies of  reports summarizing previous work activities and findings, where 
available, are provided as Attachment A.  

 The 2013 Removal Action Work Plan is included as Attachment B. 

 Investigation locations are summarized in Table 1 and shown in Figure 2.  

 A summary of  samples collected and chemical analyses requested is included in 
Table 2.  

 Depth to water measurements and petroleum hydrocarbon impacts observed 
during subsurface investigations (compiled from exploration logs) are 
summarized in Tables 3 and 4, respectively.  
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 Test pit, boring, and monitoring well completion logs are included as 
Attachment C.  

 Laboratory analytical reports are provided as Attachment D.  

 Receipts for soil that was disposed of  off  site as part of  the interim actions are 
included as Attachment E. 

 The 2012 Soil and Groundwater Characterization Work Plan is included as 
Attachment F. 

Analytical data generated to date is being compiled and will be uploaded to Ecology's 
Environmental Information Management database in order to meet the requirements for a 
NFA. 

1990 Phase I Environmental Assessment 
In 1990, a Phase 1 environmental site assessment was performed by Forsgren and Associates, 
Inc., before the purchase of the property by Mr. Lysaker of the Cedarbrook Company 
(Forsgren, 1990, Attachment A). This assessment identified evidence of de minimis soil 
contamination from lubrication oils at several locations south of Mill Road, and concluded 
that the contamination likely existed only in shallow soil. Underground storage tanks (USTs) 
were observed, and a recommendation was made to remove them or upgrade them up to be 
compliant with the current code at that time (see Figure 2 for approximate former locations 
of the USTs). Asbestos (in existing building materials), electrical gear, and transformers were 
also identified as potential environmental conditions. No samples were collected in 
association with this work. 

Mr. Lysaker communicated to RH2 that the items identified in the Forsgren environmental 
assessment were remedied before or immediately following his purchase of the property (see 
Attachment B). Mr. Lysaker states that, before he took ownership, WI Forest Products 
removed one diesel UST from the vicinity of the former mill office and one gasoline UST 
from the vicinity of the former truck shop (Attachment A: RH2, 2007). The volume of both 
of these tanks is unknown. He also states that WI Forest Products completed removal of 
electrical gear and transformers, from the site, before his purchase of the property and that 
asbestos removal was completed by WI Forest Products after he took ownership of the 
property. Reports documenting removal of USTs, electrical gear, and asbestos were not 
prepared or may have been destroyed in the 2000 mill fire.  

2007 Feasibility Study 
RH2 completed a feasibility study on behalf of the Port before the Port’s purchase of the site. 
The feasibility report included a limited environmental assessment and a geologic assessment 
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(RH2, 2007, in Attachment A). Fourteen test pits were completed in association with the 
geologic assessment in order to characterize the wood waste composition and distribution 
(TP-1-2007 to TP-14-2007). The environmental assessment included a historical review and 
interviews with several community members. No evidence of petroleum-related 
contamination was recorded in the test pit logs and no soil or groundwater samples were 
collected for chemical analysis.  

2008 Wood Waste Summary 
In 2008, RH2 conducted a literature search and regulatory review to determine potential 
environmental impacts that may result from wood waste on the site and potential reuse 
options for excavated wood waste material. Their findings are summarized in a letter report 
(RH2, 2008, in Attachment A), in which they conclude that wood waste at the site may result 
in the following environmental impacts: 

 The decomposition of  wood waste may result in the production of  unsafe levels 
of  methane gas. 

 If  exposed, the wood waste may disperse in the air as fine particulates and present 
a breathing hazard.  

 The decomposition of  wood waste may result in the generation of  leachate. 
Wood waste leachate may exhibit chemically reducing conditions (low dissolved 
oxygen [DO] and low hydrogen ion potential [pH]), which could potentially 
dissolve metals from the granular aquifer material, resulting in elevated metals 
concentrations in groundwater and/or surface water.  

Additionally, petroleum hydrocarbons or wood-treating chemicals may also be present in the 
wood waste at the site. Wood waste samples collected in August 2012 were analyzed for 
petroleum hydrocarbons, metals, and chemicals potentially associated with wood-treating 
activities (phenols and polycyclic aromatic hydrocarbons [PAHs]), as discussed below. Water 
quality testing for field parameters, including pH and DO, and air quality testing have not 
been conducted at the site. 

2009 and 2011 to 2012 Sunset Highway Improvements  
On May 7, 2009, RH2 conducted a limited subsurface investigation along Sunset Highway in 
order to evaluate geotechnical conditions in support of the water main extension project. 
Petroleum impacts were observed in soil and groundwater in one test pit completed on the 
site (TP-2-052009); this area is identified as PCS “Area 1.” No samples were collected for 
analytical testing; however, additional investigation work was conducted in September 2009 
and August 2012 to further evaluate the extent of impacted soil.  
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In 2009, asphalt-paved areas and concrete slabs and footings were removed from the area 
between Mill Road and Sunset Highway in support of the water main extension. PCS was 
discovered underneath a former concrete slab in the area identified as PCS “Area 2.” Follow-
up investigation work was conducted in October 2009 and August 2012 to evaluate the 
extent of soil impacts. 

In 2011 and 2012, the Port reconstructed a section of Sunset Highway and, during 
construction, PCS was removed from the road realignment in the vicinity of sample locations 
S-4-092009 and S-5-092009 (see Area 1 in Figure 2), and then disposed of off site (RH2, 
2013). Samples were collected from the excavated material for characterization purposes and 
analyzed for metals by U.S. Environmental Protection Agency (USEPA) Methods SW846 
6010 (arsenic, barium, cadmium, chromium [total], lead, selenium, and silver) and SW846 
7471 (mercury); samples are associated with the “Area 1 Soil Removal Area” in Tables 1 and 
2. Waste disposal tickets indicate that approximately 105 tons of PCS was removed from the 
site in three batches in January and April 2012 (see Attachment E); however, this quantity of 
material may also include PCS disposed of in association with the 2011 pilot wood waste 
interim removal action. 

2009 Environmental Investigations 
Following the discovery of petroleum impacts in soil in test pit TP-2-052009 and beneath a 
concrete slab formerly located between Mill Road and Sunset Highway (Areas 1 and 2, 
respectively), RH2 conducted follow-up environmental investigations in September and 
October 2009. In a 2009 letter from the Port, Ecology was notified of the discovery of PCS. 
The notification letter includes an attachment from RH2 detailing the discovery of PCS and a 
sampling and analysis plan for conducting follow-up investigation work (Attachment A: RH2, 
2009).  

Test pits were completed in the PCS areas in order to evaluate the extent of petroleum 
impacts (test pits S-1-092009 to S-8-092009 in Area 1 and TP-2-102009, TP-5-102009, and 
S-2-102009 to S-5-102009 in Area 2). Soil samples were collected from selected test pits, 
based on field observations, and analyzed for gasoline-range petroleum hydrocarbons by the 
Northwest Total Petroleum Hydrocarbon—Gasoline-Range Organics (NWTPH-Gx) 
Method and for benzene, toluene, ethylbenzene and xylenes (BTEX) by USEPA Method 
8021B, modified. One sample (from test pit S-4-092009) was also analyzed for diesel-range 
petroleum hydrocarbons by the Northwest Total Petroleum Hydrocarbon—Diesel- and 
Heavy-Oil-Range Organics (NWTPH-Dx) Method. Analytical results and findings of this 
investigation work are discussed in the Investigation Results section of this report.  
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2010 Geotechnical Investigation 
The Port contracted GeoEngineers, Inc. (GeoEngineers) in 2010 to perform a detailed 
geotechnical evaluation of the site in support of the Port’s redevelopment plans 
(GeoEngineers, 2010, Attachment A). GeoEngineers drilled seven borings (B-1, B-1A, B-2, 
B-2A, and B-3 to B-5) and completed two borings as monitoring wells (B-1 and B-2). During 
the geotechnical investigation, hydrocarbon impacts were observed in boring B-1; this area is 
identified as PCS “Area 3.” At the request of RH2, and on behalf of the Port, GeoEngineers 
drilled two additional borings (B-6 and B-7) and collected and analyzed soil samples for 
diesel-range hydrocarbons by NWTPH-Dx in order to evaluate the nature and extent of PCS 
in Area 3. No groundwater samples were collected from the borings or the monitoring wells. 
Analytical results and findings of this investigation work are discussed in the Investigation 
Results section of this report. 

2011 Groundwater Table Investigation 
In support of a wood waste removal action, RH2 performed a limited groundwater 
investigation in 2011 consisting of depth-to-groundwater measurements at several test pit 
locations (TPGW1 to TPGW12) (RH2, 2011, Attachment A). The depth to the water table 
ranged from 1.5 to 4.5 feet below ground surface (bgs) in the area south of Mill Road, and 2 
to 5 feet bgs between Mill Road and Sunset Highway (see Table 3). RH2 produced a 
groundwater contour map as a result of this investigation (RH2, 2011, Attachment A). 

During the investigation, petroleum impacts were observed in soil in test pit TPGW1; this 
area is identified as PCS “Area 4.” A soil sample was collected from a second test pit 
completed in the same location (S-1-2011) on July 6, 2011, to be analyzed for petroleum 
hydrocarbons. The sample was analyzed for the presence of petroleum hydrocarbons by the 
Northwest Total Petroleum Hydrocarbon—Hydrocarbon Identification (NWTPH-HCID) 
Method. Based on the results, the sample was also analyzed for diesel-range organics by 
NWTPH-Dx. Analytical results from this sample are discussed in the Investigation Results 
section of this report. 

2011 Pilot Wood Waste Interim Removal Action 
The Port completed a limited wood waste interim removal pilot project in the southeast 
portion of the site in 2010 and 2011 (see “Pilot Wood Waste Removal Area” in Figure 2). 
The Port hired a contractor to remove surficial wood waste from this portion of the site. The 
contractor screened the wood waste, removed the larger rocks and wood pieces, and then 
sold the remaining material as landscape material. Crushed concrete that was previously 
stockpiled on site from slab removal was used to fill the excavated area. PCS was identified in 
the wood waste excavation area during the interim removal action; this area is identified as 
PCS “Area 5.” The soil was stockpiled, a composite sample was collected from the stockpile, 
and the soil was disposed of off site (RH2, 2013); samples are associated with the “Pilot 
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Wood Waste Removal Area” in Tables 1 and 2. The samples were analyzed for the presence 
of petroleum hydrocarbons by NWTPH-HCID. Based on the results, one sample was also 
analyzed for diesel-range organics by NWTPH-Dx with silica gel cleanup. The quantity and 
extent of PCS removed are not known.  

2012 Wood Waste, Soil, and Groundwater Investigation 
RH2 performed an additional investigation in August 2012 to evaluate wood waste thickness 
and composition in unexplored areas, to evaluate hydraulic properties and groundwater 
quality, and to evaluate whether PCS remains in Area 1 surrounding the excavation limits. 
Work was conducted in accordance with the Wood Waste, Soil, and Groundwater 
Characterization Plan included as Attachment F. Wood waste samples were generally 
analyzed for the presence of petroleum hydrocarbons by NWTPH-HCID (one sample was 
also analyzed for diesel-range petroleum hydrocarbons by NWTPH-Dx with silica gel 
cleanup); for chemicals potentially associated with-wood treating activities, including total 
metals (arsenic, chromium [total], copper, and lead) by USEPA Method 6010C; and for 
PAHs and phenols by USEPA Method SW8270D. Soil samples were generally analyzed for 
the presence of petroleum hydrocarbons by NWTPH-HCID; for gasoline-range 
hydrocarbons by NWTPH-Gx; and for BTEX by USEPA Method 8021B modified. Selected 
samples were also analyzed for extractable and volatile petroleum hydrocarbons (EPH and 
VPH) by methods NWTPH-EPH and NWTPH-VPH, respectively. Analytical results from 
this investigation are discussed in the Investigation Results section of this report. 

A dewatering test well was constructed to evaluate groundwater conditions, including aquifer 
characteristics, and dewatering requirements in support of the planned wood waste removal 
action (RH2, 2012, Attachment A). A groundwater sample was also collected from the 
dewatering well and analyzed for gasoline- and diesel-range petroleum hydrocarbons by 
NWTPH-Gx and NWTPH-Dx, respectively; for chemicals potentially associated with wood-
treating activities, including metals (arsenic, chromium [total], copper, and lead) by USEPA 
Method 6010C; and for PAHs and phenols by USEPA Method SW8270D. Aquifer test 
results are discussed in the Geology and Hydrogeology section of this report; analytical 
results from the 2012 investigation are discussed in the Investigation Results section. 

PHYSICAL SETTING 

The physical characterization of the site, as described in this section, presents a compilation 
of information obtained from the multiple investigations discussed in the previous section. 
The following discussion was largely obtained from existing RH2 reports. 
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Hydrology 
The site is mostly bounded by water features, including the Wenatchee River to the north, 
and Brender Creek to the west, south, and east. Brender Creek flowed directly to the 
Wenatchee River before construction of the railroad, but today flows in a long, curving 
channel about 100 feet north of the southern property line. Brender Creek’s year-round flow 
around the site has raised the local groundwater table and created hydrologic conditions 
favorable for establishing wetlands. Brender Creek drains about 8 square miles and discharges 
to Mission Creek about 150 feet from the northeast corner of the property. Mission Creek 
lies east of the site, drains about 79 square miles, and discharges into the Wenatchee River 
approximately 800 feet east-northeast of the site.  

An irrigation return ditch flows about 1,000 feet from west to east along the southern 
shoulder of Mill Road. The ditch is open near the western boundary of the site, where it 
forms a small pond. From there, the water flows in a culvert for approximately 600 feet. The 
ditch is open for about 180 feet along Mill Road near the former Cedarbrook shop. Near the 
eastern boundary of the property, water enters a culvert that crosses Mill Road and flows 
approximately 500 feet to discharge into Brender Creek. The ditch is open for about 6 feet 
before reentering a culvert beneath Sunset Highway. 

In the mid-1990s, the property owner undertook a conservation effort in cooperation with 
the Washington Department of Fish and Wildlife and Chelan County Conservation District 
to enhance aquatic habitat in over 2,000 feet of Brender Creek. This effort required 
excavation of sediment in the stream channel, resulting in a large berm that parallels the 
creek. The berm is approximately 10 feet high, 60 feet wide, and 1,000 feet long.  

Geology and Hydrogeology 
The site is underlain by unconsolidated Quaternary glacial and alluvial sediments and 
sedimentary bedrock of the Chumstick Formation (Tabor et al., 1987). The site is located in a 
bend in the former channel of the Wenatchee River. The river bend was cut into a glacial 
outwash terrace, forming a cut bank approximately 20 feet high south of Brender Creek. 
Alluvium was deposited as the river channel incised the surrounding terraces. Brender Creek 
flows along the base of the river cut bank. Much of the site was formerly occupied by ponds 
and bogs along the river floodplain. These topographic depressions were filled at various 
times with wood debris from mill activities and other fill materials imported to the site. The 
three primary areas that received fill include the area north of Sunset Highway, the former 
mill pond area north of Mill Road, and the former log storage area south of Mill Road. In 
most places, fill was placed directly on top of Wenatchee River alluvium.  

Fill material includes wood waste; granular fill (sand, silt, and gravel with organic material, 
including logs); and inert fill (concrete, asphalt, metal, lumber, and other building materials). 
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Most of the fill observed during fieldwork consists of slightly decomposed wood waste or 
granular fill containing wood waste. 

The depth to groundwater observed in test pits and one monitoring well at the site ranged 
from 2 to 13 feet bgs (Table 4). According to RH2, groundwater elevations observed in May 
and June 2011 and August 2012 show a decreasing water table gradient from the southwest 
toward the northeast portion of the site (see Figure 4 and RH2’s 2011 Groundwater Table 
Investigation Memorandum included in Attachment A). The observed water table gradient 
indicates that shallow groundwater at the site likely flows toward, and likely discharges to, the 
Wenatchee River to the northwest of the site. The groundwater table likely fluctuates 
seasonally in response to precipitation patterns and flow variations in Brender Creek and the 
Wenatchee River (GeoEngineers, 2010, Attachment A).  

An aquifer transmissivity of 32,000 gallons per foot per day was estimated based on the 
results of the pumping and recovery test conducted in the dewatering well (location DW01 in 
Figure 2) in 2012. 

INVESTIGATION RESULTS 

This section provides a summary of the soil, wood waste, and groundwater chemical data 
collected during investigation activities conducted from 2009 to 2012. Petroleum 
hydrocarbon impacts observed during subsurface investigations (compiled from exploration 
logs) are summarized in Table 4. Soil and wood waste analytical results are summarized in 
Table 5. Groundwater analytical results are summarized in Table 6. Chemical concentrations 
in soil exceeding applicable cleanup levels are presented in Figure 5. 

The analytical data were screened relative to MTCA cleanup levels in order to evaluate the 
potential for human health risks. Analytical results were compared to MTCA Method A, 
unrestricted land use, table values. The lower of the carcinogenic and non-carcinogenic 
MTCA Method B, standard formula values were used for chemicals with no available Method 
A cleanup level.  

Soil and Wood Waste 
Hydrocarbon impacts were observed in soil and wood waste in multiple locations of the site 
during subsurface investigation activities (see Table 4). Hydrocarbon impacts (e.g., odor, 
sheen) were observed in soil in the PCS areas during exploration activities and during the 
pilot wood waste interim removal action and water main extension activities. In addition to 
the five known PCS areas, hydrocarbon impacts were observed in soil and wood waste in test 
pit locations completed in August 2012 (see Table 4). Soil samples were collected and 
analyzed for petroleum hydrocarbons from the PCS areas and the August 2012 test pits with 
observed impacts, with the exception of test pits TP-13-2012, TP-16-2012, and TP-17-2012. 
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According to Ecology guidance, in the absence of hydrocarbon identification data (by 
NWTPH-HCID), the diesel- and motor-oil/heavy-oil-range hydrocarbon fractions should be 
summed for comparison with the MTCA Method A cleanup level (Ecology, 2004). In 
accordance with this guidance, the diesel- and motor-oil/heavy-oil-range hydrocarbon 
concentrations detected in samples that were not also analyzed for NWTPH-HCID were 
summed for comparison to the heavy oils cleanup level. Heavy-oil-range hydrocarbons were 
analyzed in soil samples from Areas 1 to 5, in stockpiled soil excavated from the Pilot Wood 
Waste Removal Area (Area 5), and in one wood waste sample (TP-24-2012). Heavy oils were 
detected in the wood waste sample and in the samples from Areas 2 to 5. Heavy oils 
concentrations above the MTCA Method A cleanup level were detected in Areas 2 and 3. 
Other chemical detections in soil and wood waste were below cleanup levels. 

Gasoline-range petroleum hydrocarbons were analyzed in soil samples collected from Areas 1 
and 2, but detected only in Area 1. Gasoline-range hydrocarbon concentrations in Area 1 soil 
exceeded the MTCA Method A cleanup level (see Figure 5).  

Soil samples from Areas 1 and 2 were analyzed for BTEX. Ethylbenzene, toluene, and 
xylenes were detected in soil from Area 1. Concentrations were below applicable MTCA 
Method A cleanup levels.  

Metals (arsenic chromium, copper, and lead) and PAHs and phenols (4-methylphenol and 
pentachlorophenol) were detected in wood waste samples collected from multiple locations at 
the site, but concentrations were below MTCA Method A cleanup levels. Metals were also 
analyzed in a sample collected from the stockpiled soil excavated from the Area 1 Soil 
Removal Area (Area 1) for disposal characterization. Concentrations were below MTCA 
Method A cleanup levels. 

Groundwater 
Petroleum impacts have been observed in groundwater at the site. A sheen on groundwater 
was observed in three subsurface explorations: test pit TP-2-052009 (Area 1), boring B-1 
(Area 2), and boring B-6 (Area 2) (see Table 4); however, groundwater samples were not 
collected from these locations. Three wells have been completed at the site (monitoring wells 
B-1 and B-2 and dewatering well DW01); a groundwater sample was collected from the 
dewatering well only. According to RH2, the monitoring well at boring location B-2 was 
damaged or is not locatable. The condition of the monitoring wells is not known. It is likely 
the wells will be removed as part of a site removal action. 

Petroleum hydrocarbons, BTEX, PAHs, and phenols were not detected in the groundwater 
sample from the dewatering well. Arsenic, copper, and lead were detected, but were below 
their respective MTCA Method A cleanup levels.  
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The dewatering well is screened in the native material below the fill and is presumed to be 
hydraulically upgradient of the known PCS areas. Additionally, the well was installed in the 
pilot wood waste interim removal area. Therefore, groundwater from this well likely is not 
representative of groundwater conditions affected by PCS or wood waste. 

Summary 
Groundwater quality in the vicinity of the dewatering well does not appear to be impacted by 
site-related sources. However, this sample likely is not representative of groundwater 
conditions affected by sources at the site. Chemical impacts due to site-related sources may 
be present in groundwater.  

Chemical concentrations in wood waste were below applicable cleanup levels; however, these 
chemicals, where detected in wood waste and wood waste samples, were collected from 
limited areas of the site. Chemical concentrations may potentially be present in wood waste in 
areas of the site not sampled.  

Heavy oils exceedances were observed in soil in Areas 2 to 3; however, the extent of soil with 
chemical exceedances is not well-delineated. Surrounding test locations either were not 
sampled, or the samples were not analyzed for diesel-range hydrocarbons. Gasoline-range 
hydrocarbon exceedances were detected in Area 1; however, gasoline-impacted soil was 
removed during the reconstruction of Sunset Highway and chemical concentrations in 
samples collected from test pits surrounding the excavation extent were below cleanup levels. 

REMOVAL ACTION 

In order to prepare the site for redevelopment and to obtain an NFA determination from 
Ecology, a wood waste and PCS removal action, followed by confirmational groundwater 
monitoring, will be conducted at the site. The details of the proposed action are outlined in 
the Removal Action Work Plan (Attachment B). The extent of wood waste that will be 
removed is shown in Figure 3. PCS will be removed concurrent with the wood waste 
removal.  

Although chemical impacts to wood waste and soil at the site have not been fully delineated, 
the planned removal action is designed to identify and remove material with chemical 
concentrations above screening levels. Groundwater will be monitored for a period of time 
following the removal action.  

Wood waste will be excavated to the underlying native alluvium in developable areas of the 
site (see Figure 3). Once exposed, the native alluvium will be field screened for petroleum 
impacts, and confirmation samples will be collected in a grid pattern and analyzed for 
petroleum hydrocarbons and wood-treating chemicals. Areas of the excavations exhibiting 
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MTCA Method A cleanup level exceedances, based on the grid sampling results, will be 
overexcavated until the remaining material meets cleanup levels.  

Areas with confirmed petroleum hydrocarbon concentrations above MTCA Method A 
cleanup levels will be excavated. Additional areas where PCS is suspected, based on field 
observations made during the wood waste removal, will also be excavated. The excavation 
extents will be determined based on field screening and confirmation sampling. Areas of the 
excavations exhibiting MTCA Method A cleanup level exceedances, based on the 
confirmation sampling results, will be overexcavated until the remaining soil meets cleanup 
levels or to the extent practical given site conditions and dewatering activities.  

A groundwater monitoring well network will be installed following the removal action. The 
network will be designed to monitor groundwater flow directions and groundwater. The 
objective of the groundwater monitoring is to confirm that chemical concentrations in 
groundwater (if any) are below applicable cleanup levels. Groundwater monitoring results will 
be used to inform ongoing monitoring and/or groundwater remedial actions that may be 
required in order to meet cleanup levels.  

SUMMARY AND CONCLUSIONS 

Petroleum hydrocarbons are present in soil in Areas 2 and 3 of site at concentrations above 
applicable cleanup levels. Chemical concentrations in wood waste were below applicable 
MTCA cleanup levels and were not detected in a groundwater sample collected from the 
dewatering well. However, the groundwater sample collected from the dewatering well is not 
considered representative of groundwater conditions and heavy oils exceedances in soil are 
not well-delineated.  

The removal action is intended to remove wood waste and known PCS and identify and 
remove additional contaminated material above applicable cleanup levels. The proposed 
groundwater monitoring activities will provide additional characterization of groundwater 
contamination. The results of the soil confirmation and groundwater sampling that will be 
conducted as part of the removal action will provide the additional information needed by 
Ecology to make an NFA determination.  

Sincerely, 

Maul Foster & Alongi, Inc. 
 
 
Heather Hirsch, LHG 
Project Hydrogeologist 

Justin Clary, PE 
Principal Engineer 
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LIMITATIONS 

The services undertaken in completing this report were performed consistent with generally 
accepted professional consulting principles and practices. No other warranty, express or 
implied, is made. These services were performed consistent with our agreement with our 
client. This report is solely for the use and information of our client unless otherwise noted. 
Any reliance on this report by a third party is at such party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated. We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance of 
services. We do not warrant the accuracy of information supplied by others, or the use of 
segregated portions of this report. 
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Location ID* Original Location
 ID(s)* PCS Area** Location Type Client Completion Date Total Depth

(ft bgs)

Sample(s)
Collected for

Chemical Analysis
Purpose

TP-1-2007 TP-1 -- Test Pit RH2 01/15/2007 12.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-2-2007 TP-2 -- Test Pit RH2 01/15/2007 13.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-3-2007 TP-3 Area 1 Test Pit RH2 01/15/2007 6.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-4-2007 TP-4 Area 2 Test Pit RH2 01/15/2007 3.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-5-2007 TP-5 -- Test Pit RH2 01/15/2007 5.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-6-2007 TP-6 -- Test Pit RH2 01/15/2007 8.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-7-2007 TP-7 -- Test Pit RH2 01/15/2007 4.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-8-2007 TP-8 -- Test Pit RH2 01/15/2007 7.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-9-2007 TP-9 -- Test Pit RH2 01/15/2007 8.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.

TP-10-2007 TP-10 -- Test Pit RH2 01/15/2007 11.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-11-2007 TP-11 Area 5 Test Pit RH2 01/15/2007 14.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-12-2007 TP-12 -- Test Pit RH2 01/15/2007 9.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-13-2007 TP-13 -- Test Pit RH2 01/15/2007 3.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-14-2007 TP-14 -- Test Pit RH2 01/15/2007 5.0 -- Preliminary characterization of geologic, geotechnical, and hydrogeologic conditions.
TP-2-052009 TP-2 Area 1 Test Pit RH2 05/07/2009 6.0 -- Geotechnical exploration for Sunset Highway water main extension.

S-1-092009 S-1 Area 1 Test Pit RH2 09/16/2009 6.8 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-2-092009 S-2 Area 1 Test Pit RH2 09/16/2009 7.2 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-3-092009 S-3 Area 1 Test Pit RH2 09/16/2009 7.0 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-4-092009 S-4 -- Test Pit RH2 09/16/2009 6.6 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-5-092009 S-5 Area 1 Test Pit RH2 09/16/2009 9.0 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-6-092009 S-6 Area 1 Test Pit RH2 09/16/2009 10.0 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-7-092009 S-7 Area 1 Test Pit RH2 09/17/2009 7.0 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-8-092009 S-8 Area 1 Test Pit RH2 09/17/2009 9.5 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-1-102009 S-1, TP-1, S-1b Area 2 Test Pit RH2 10/23/2009 5.5 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

TP-2-102009 TP-2, TP-2b Area 2 Test Pit RH2 10/23/2009 6.5 -- Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-2-102009 S-2, S-2b, TP-3 Area 2 Test Pit RH2 10/23/2009 6.5 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-3-102009 S-3, S-3b, TP-4 Area 2 Test Pit RH2 10/23/2009 5.5 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

TP-5-102009 TP-5, TP-5b Area 2 Test Pit RH2 10/23/2009 5.0 -- Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.
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S-4-102009 S-4, S-4b, TP-6 Area 2 Test Pit RH2 10/23/2009 6.0 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

S-5-102009 S-5, S-5b, TP-7 Area 2 Test Pit RH2 10/23/2009 6.0 X Evaluate extent of hydrocarbon impacts observed during geotechnical investigation for Sunset 
Highway water main extension.

A A Area 3 Test Pit RH2 11/30/2009 8.0 -- Identify bottom depth of wood waste.
B B -- Test Pit RH2 11/30/2009 8.5 -- Identify bottom depth of wood waste.
C C -- Test Pit RH2 11/30/2009 7.0 -- Identify bottom depth of wood waste.
D D -- Test Pit RH2 11/30/2009 7.0 -- Identify bottom depth of wood waste.
E E -- Test Pit RH2 11/30/2009 6.0 -- Identify bottom depth of wood waste.
F F -- Test Pit RH2 11/30/2009 5.0 -- Identify bottom depth of wood waste.
G G -- Test Pit RH2 11/30/2009 5.5 -- Identify bottom depth of wood waste.
H H -- Test Pit RH2 11/30/2009 5.0 -- Identify bottom depth of wood waste.
I I -- Test Pit RH2 11/30/2009 4.0 -- Identify bottom depth of wood waste.

B-1 B-1, #1 Area 3 Monitoring Well GeoEngineers 01/20/2010 17.5 X Evaluate geotechnical properties and extent of wood waste and underlying native soils in the 
former log pond area.

B-1A B-1A, #1A -- Geotechnical Boring GeoEngineers 01/21/2010 17.3 -- Evaluate geotechnical properties and extent of wood waste and underlying native soils in the 
former log pond area.

B-2 B-2, #2 -- Monitoring Well GeoEngineers 01/21/2010 14.1 -- Evaluate geotechnical properties and extent of wood waste and underlying native soils in the 
former log storage area.

B-2A B-2A, #2A -- Geotechnical Boring GeoEngineers 01/21/2010 12.7 -- Evaluate geotechnical properties and extent of wood waste and underlying native soils in the 
former log storage area.

B-3 B-3, #3 -- Geotechnical Boring GeoEngineers 01/21/2010 12.7 -- Evaluate geotechnical properties and extent of wood waste and underlying native soils in the 
former log storage area.

B-4 B-4, #4 -- Geotechnical Boring GeoEngineers 01/21/2010 12.5 -- Evaluate geotechnical properties and extent of wood waste and underlying native soils in the 
former log storage area.

B-5 B-5, #5 -- Geotechnical Boring GeoEngineers 01/21/2010 5.8 -- Evaluate geotechnical properties and extent of wood waste and underlying native soils in the 
former log storage area.

B-6 B-6, #6 Area 3 Geotechnical Boring GeoEngineers 01/21/2010 11.5 X Evaluate extent of hydrocarbon impacts observed in boring B-1.
B-7 B-7, #7 Area 3 Geotechnical Boring GeoEngineers 01/21/2010 11.5 -- Evaluate extent of hydrocarbon impacts observed in boring B-1.

Pilot Wood Waste 
Removal Area -- Area 5 Stockpile RH2 03/01/2011 Unknown X Hydrocarbon-impacted soil identified during the pilot wood waste removal action was stockpiled 

before sampling and disposal.
TPGW1 -- Area 4 Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW2 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW3 -- Area 3 Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW4 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW5 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW6 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW7 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW8 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW9 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.

TPGW10 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
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TPGW11 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.
TPGW12 -- -- Test Pit RH2 May & June 2011 Unknown -- Test pit explorations to observe and measure depth to groundwater.

Area 1 Soil Removal 
Area -- Area 1 Stockpile RH2 07/27/2011 Unknown X Sample collected for disposal characterization from the PCS excavated from Area 1.

S-1-2011 TPGW1 Area 4 Test Pit RH2 07/06/2011 5.5 X Evaluate hydrocarbon impacts observed in test pit location TPGW1 during the May and June 2011 
depth-to-groundwater investigation.

TP-1-2012 1 -- Test Pit RH2 08/30/2012 6.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-2-2012 2 -- Test Pit RH2 08/30/2012 6.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-3-2012 3 -- Test Pit RH2 08/30/2012 5.5 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-4-2012 4 -- Test Pit RH2 08/30/2012 7.0 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-5-2012 5 Area 1 Test Pit RH2 08/30/2012 7.0 X Collect confirmatnion samples surrounding the extent of PCS excavated from Area 1.
TP-6-2012 6 Area 1 Test Pit RH2 08/30/2012 7.0 X Collect confirmatnion samples surrounding the extent of PCS excavated from Area 1.
TP-7-2012 7 Area 1 Test Pit RH2 08/30/2012 6.0 X Collect confirmatnion samples surrounding the extent of PCS excavated from Area 1.
TP-8-2012 8 Area 1 Test Pit RH2 08/30/2012 5.0 X Collect confirmatnion samples surrounding the extent of PCS excavated from Area 1.
TP-9-2012 9 Area 2 Test Pit RH2 08/30/2012 4.5 X Characterize nature and extent of wood waste and hydrocarbon impacts.

TP-10-2012 10 -- Test Pit RH2 08/30/2012 5.5 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-11-2012 11 Area 4 Test Pit RH2 08/30/2012 4.0 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-12-2012 12 Area 4 Test Pit RH2 08/30/2012 4.0 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-13-2012 13 -- Test Pit RH2 08/30/2012 4.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-14-2012 14 -- Test Pit RH2 08/30/2012 6.8 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-15-2012 15 -- Test Pit RH2 08/30/2012 6.5 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-16-2012 16 -- Test Pit RH2 08/30/2012 4.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-17-2012 17 -- Test Pit RH2 08/30/2012 4.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-18-2012 18 -- Test Pit RH2 08/30/2012 2.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-19-2012 19 -- Test Pit RH2 08/30/2012 2.5 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-20-2012 20 -- Test Pit RH2 08/30/2012 2.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-21-2012 21 -- Test Pit RH2 08/30/2012 2.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-22-2012 22 -- Test Pit RH2 08/30/2012 5.0 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-23-2012 23 -- Test Pit RH2 08/30/2012 7.5 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-24-2012 24 -- Test Pit RH2 08/30/2012 8.0 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-25-2012 25 -- Test Pit RH2 08/30/2012 7.0 -- Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-26-2012 26 -- Test Pit RH2 08/30/2012 8.5 X Characterize nature and extent of wood waste and hydrocarbon impacts.
TP-27-2012 27 -- Test Pit RH2 08/30/2012 7.5 X Characterize nature and extent of wood waste and hydrocarbon impacts.

DW01 Dewatering Well -- Dewatering Well RH2 09/18/2012 26.0 X Evaluate hydraulic properties for construction dewatering.
NOTES:
-- = Indicates that no information is available or that a sample was not collected.
X = A sample was collected from this location.
ft bgs = feet below ground surface.
PCS = petroleum contaminated site
*Duplicate location IDs were originally assigned to more than one location, in some cases. New location IDs were assigned, as necessary, in order to differentiate between sampling points. More than one original location ID was identified on previous documents for some locations.
**Site areas are the areas of petroleum-contaminated soil as designated by RH2 Engineering, Inc. in their 2013 Removal Action Work Plan.
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S-1-092009 Soil09/16/2009RH2Test Pit
S-1 Normal Grab Analytical Resources, Inc. PP00 6.8 X X

S-1b Normal Grab Analytical Resources, Inc. PP00 6.8
S-2 Normal Grab Analytical Resources, Inc. PP00 7.2 X X

S-2b Normal Grab Analytical Resources, Inc. PP00 7.2
S-3-092009 Test Pit RH2 09/16/2009 Soil S-3 Normal Grab Analytical Resources, Inc. PP00 7 X X

S-4 Normal Grab Analytical Resources, Inc. PP00 6.6 X X
S-4b Normal Grab Analytical Resources, Inc. PP00 6.6
S-4c Normal Grab Analytical Resources, Inc. PP00 6.6 X
S-5 Normal Grab Analytical Resources, Inc. PP00 9 X X

S-5b Normal Grab Analytical Resources, Inc. PP00 9
S-6 Normal Grab Analytical Resources, Inc. PP00 10 X X

S-6b Normal Grab Analytical Resources, Inc. PP00 10
S-6c Normal Grab Analytical Resources, Inc. PP00 10
S-7 Normal Grab Analytical Resources, Inc. PP00 7 X X

S-7b Normal Grab Analytical Resources, Inc. PP00 7
S-8 Normal Grab Analytical Resources, Inc. PP00 9.5 X X

S-8b Normal Grab Analytical Resources, Inc. PP00 9.5
S-1-102009 Test Pit RH2 10/23/2009 Soil S-1 Normal Grab Analytical Resources, Inc. PU11 5 X X X
S-2-102009 Test Pit RH2 10/23/2009 Soil S-2 Normal Grab Analytical Resources, Inc. PU11 5 X X
S-3-102009 Test Pit RH2 10/23/2009 Soil S-3 Normal Grab Analytical Resources, Inc. PU11 4 X X
S-4-102009 Test Pit RH2 10/23/2009 Soil S-4 Normal Grab Analytical Resources, Inc. PU11 5..5 X X
S-5-102009 Test Pit RH2 10/23/2009 Soil S-5 Normal Grab Analytical Resources, Inc. PU11 Unknown X X

B-1 Monitoring Well GeoEngineers 01/20/2010 Soil B-1, S-6, 11.5' Normal Grab OnSite Environmental, Inc. 1001-145 11.5 X
B-6 Boring GeoEngineers 01/21/2010 Soil B-6, 11.5' Normal Grab OnSite Environmental, Inc. 1001-145 11.5 X

S-1 Normal Composite Analytical Resources, Inc. SL36 & SL69 Unknown X X
S-2 Normal Composite Analytical Resources, Inc. SL36 Unknown X

S-1-2011 Test Pit RH2 07/06/2011 Soil S-1 Normal Composite Analytical Resources, Inc. TD34 4-5.5 X X
S-1-M Normal Composite Cascade Analytical, Inc. 156333 Unknown X
S-2-M Normal Composite Cascade Analytical, Inc. 156333 Unknown
S-3-M Normal Composite Cascade Analytical, Inc. 156333 Unknown

TP-4-2012 Test Pit RH2 08/30/2012 Soil CMS-08302012-4 Normal Grab Analytical Resources, Inc. VI35 3 X
TP-5-2012 Test Pit RH2 08/30/2012 Soil CMS-08302012-5 Normal Grab Analytical Resources, Inc. VI35 6 X X
TP-6-2012 Test Pit RH2 08/30/2012 Soil CMS-08302012-6 Normal Grab Analytical Resources, Inc. VI35 6 X X X
TP-7-2012 Test Pit RH2 08/30/2012 Soil CMS-08302012-7 Normal Grab Analytical Resources, Inc. VI35 4 X X
TP-8-2012 Test Pit RH2 08/30/2012 Soil CMS-08302012-8 Normal Grab Analytical Resources, Inc. VI35 4 X X
TP-9-2012 Test Pit RH2 08/30/2012 Wood Waste CMS-08302012-9 Normal Grab Analytical Resources, Inc. VI35 3 X X X

TP-11-2012 Test Pit RH2 08/30/2012 Unknown CMS-08302012-11 Normal Grab Analytical Resources, Inc. VI35 Unknown Not Analyzed

Not Analyzed

Not Analyzed

Not Analyzed

Not Analyzed

Not Analyzed
Not Analyzed

Not Analyzed

Not Analyzed

Not Analyzed
Not Analyzed

Soil

S-1-092009 Soil09/16/2009RH2Test Pit

S-2-092009 Test Pit RH2 09/16/2009

S-4-092009 Test Pit RH2 09/16/2009 Soil

S-5-092009 Test Pit RH2 09/16/2009 Soil

S-7-092009 Test Pit RH2 09/17/2009 Soil

S-6-092009 Test Pit RH2 09/16/2009 Soil

Pilot Wood Waste 
Removal Area Stockpile

S-8-092009 Test Pit RH2 09/17/2009 Soil

RH2 03/01/2011 Soil

Area 1 Soil 
Removal Area Stockpile RH2 07/27/2011 Soil
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TP-12-2012 Test Pit RH2 08/30/2012 Soil CMS-08302012-12 Normal Grab Analytical Resources, Inc. VI35 3 X X
TP-14-2012 Test Pit RH2 08/30/2012 Wood Waste CMS-08302012-14 Normal Grab Analytical Resources, Inc. VI35 6.5 X X X
TP-15-2012 Test Pit RH2 08/30/2012 Unknown CMS-08302012-15 Normal Grab Analytical Resources, Inc. VI35 Unknown
TP-22-2012 Test Pit RH2 08/30/2012 Soil CMS-08302012-22 Normal Grab Analytical Resources, Inc. VI35 4 X
TP-23-2012 Test Pit RH2 08/30/2012 Wood Waste CMS-08302012-23 Normal Grab Analytical Resources, Inc. VI35 6 X X X X
TP-24-2012 Test Pit RH2 08/30/2012 Wood Waste CMS-08302012-24 Normal Grab Analytical Resources, Inc. VI35 & VI78 6 X X X X X
TP-26-2012 Test Pit RH2 08/30/2012 Wood Waste CMS-08302012-26 Normal Grab Analytical Resources, Inc. VI35 7 X X X
TP-27-2012 Test Pit RH2 08/30/2012 Unknown CMS-08302012-27 Normal Grab Analytical Resources, Inc. VI35 Unknown

DW01 Dewatering Well RH2 09/27/2012 Groundwater CMS-20120927-1 Normal Grab Analytical Resources, Inc. VL47 11.5 X X X X X X
NOTES:
BTEX = benzene, toluene, ethylbenzene, and xylenes by USEPA Method 8021B modified.
ft bgs = feet below ground surface.
NWTPH-Dx = Northwest Total Petroleum Hydrocarbon—Diesel- and Heavy-Oil-Range Organics Method.
NWTPH-EPH = Northwest Total Petroleum Hydrocarbon—Extractable Petroleum Hydrocarbons.
NWTPH-Gx = Northwest Total Petroleum Hydrocarbon—Gasoline-Range Organics Method.
NWTPH-HCID = Northwest Total Petroleum Hydrocarbon—Hydrocarbon Identification Method.
NWTPH-VPH = Northwest Total Petroleum Hydrocarbon—Volatile Petroleum Hydrocarbons.
Metals = total metals (arsenic, chromium [total], copper, and lead) by USEPA Method 6010C.
Metals for Disposal = arsenic, barium, cadmium, chromium (total), lead, selenium, and silver by USEPA Method SW846 6010; mercury by USEPA Method SW846 7471.
PAHs = polycyclic aromatic hydrocarbons by USEPA Method SW8270D.
RH2 = RH2 Engineering, Inc.
Phenols = 2-methylphenol, 4-methylphenol, 2,4-dichlorophenol, pentachlorophenol, 2,4,6-trichlorophenol, and 2,4,5-trichlorophenol by USEPA Method SW8270D.
SDG = sample delivery group.
SGC = silica gel cleanup.
USEPA = U.S. Environmental Protection Agency.

Not Analyzed

Not Analyzed
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Table 3
Depth to Water

Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location Location Type Measurement
Date

Depth
to Water
(ft bgs)

TP-1-2007 Test Pit 01/15/2007 11.0
TP-2-2007 Test Pit 01/15/2007 13.0
TP-3-2007 Test Pit 01/15/2007 6.0
TP-5-2007 Test Pit 01/15/2007 4.0
TP-8-2007 Test Pit 01/15/2007 7.0

TP-10-2007 Test Pit 01/15/2007 10.0
TP-12-2007 Test Pit 01/15/2007 8.0

TP-2-052009 Test Pit 05/07/2009 6.0
S-1-092009 Test Pit 09/16/2009 6.8
S-2-092009 Test Pit 09/16/2009 6.0
S-3-092009 Test Pit 09/16/2009 6.0
S-4-092009 Test Pit 09/16/2009 6.0
S-5-092009 Test Pit 09/16/2009 7.5
S-8-092009 Test Pit 09/17/2009 9.0
S-1-102009 Test Pit 10/23/2009 8.0
TP-2-102009 Test Pit 10/23/2009 6.0
S-3-102009 Test Pit 10/23/2009 6.0
S-4-102009 Test Pit 10/23/2009 4.0
S-5-102009 Test Pit 10/23/2009 4.5

A Test Pit 11/30/2009 8.0
B Test Pit 11/30/2009 8.5
C Test Pit 11/30/2009 7.0
D Test Pit 11/30/2009 7.0
G Test Pit 11/30/2009 5.5
H Test Pit 11/30/2009 5.0

B-1 Monitoring Well 01/22/2010 5.2
B-1A Boring 01/21/2010 7.0
B-2 Monitoring Well 01/22/2010 6.7

B-2A Boring 01/21/2010 7.0
B-3 Boring 01/21/2010 7.0
B-4 Boring 01/21/2010 8.0
B-5 Boring 01/21/2010 2.0
B-6 Boring 01/21/2010 6.0
B-7 Boring 01/21/2010 5.0

TPGW1 Test Pit May and June 2011 2.1
TPGW2 Test Pit May and June 2011 4.2
TPGW3 Test Pit May and June 2011 4.33
TPGW4 Test Pit May and June 2011 0
TPGW5 Test Pit May and June 2011 2.5
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Table 3
Depth to Water

Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location Location Type Measurement
Date

Depth
to Water
(ft bgs)

TPGW6 Test Pit May and June 2011 4.4
TPGW7 Test Pit May and June 2011 0
TPGW8 Test Pit May and June 2011 2.25
TPGW9 Test Pit May and June 2011 3.25

TPGW10 Test Pit May and June 2011 4.2
TPGW11 Test Pit May and June 2011 3.33
TPGW12 Test Pit May and June 2011 0

TP-2-2012 Test Pit 08/30/2012 4.3
TP-3-2012 Test Pit 08/30/2012 5.1
TP-4-2012 Test Pit 08/30/2012 2.5
TP-5-2012 Test Pit 08/30/2012 6.0
TP-6-2012 Test Pit 08/30/2012 6.7
TP-9-2012 Test Pit 08/30/2012 3.5

TP-10-2012 Test Pit 08/30/2012 5.0
TP-11-2012 Test Pit 08/30/2012 3.2
TP-12-2012 Test Pit 08/30/2012 2.5
TP-13-2012 Test Pit 08/30/2012 2.8
TP-15-2012 Test Pit 08/30/2012 6.0
TP-16-2012 Test Pit 08/30/2012 4.0
TP-22-2012 Test Pit 08/30/2012 4.5
TP-24-2012 Test Pit 08/30/2012 7.5
TP-25-2012 Test Pit 08/30/2012 6.3
TP-26-2012 Test Pit 08/30/2012 8.0

DW01 Dewatering Well 09/18/2012 4.5
NOTES:
Water depths measured in test pits and borings are approximate.
ft bgs = feet below ground surface.
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Table 4
Observed Petroleum Impacts

Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location PCS Area* Location Type Sample
Date Sample Matrix Sample Depth

(ft bgs) Observations

TP-2-052009 Area 1 Test Pit 05/07/2009 Soil 6 strong gasoline-like odor and staining; 
iridescence on water 

S-1-092009 Area 1 Test Pit 09/16/2009 Soil 4.5 sheen and hydrocarbon smell
S-5-092009 Area 1 Test Pit 09/16/2009 Soil 4.5 contamination observed
S-6-092009 Area 1 Test Pit 09/16/2009 Soil 10 possible weak contamination
S-1-102009 Area 2 Test Pit 10/23/2009 Soil 0-9 gas smell
TP-2-102009 Area 2 Test Pit 10/23/2009 Soil 2-5.5 gas smell
TP-5-102009 Area 2 Test Pit 10/23/2009 Soil 4-5 gas smell

B-1 Area 3 Monitoring Well 01/20/2010 Soil 11.5-13.5 hydrocarbon odor and heavy sheen
B-6 Area 3 Boring 01/21/2010 Soil 11.5 hydrocarbon odor and heavy sheen

TPGW1 Area 4 Test Pit May and June 2011 Soil 4-5.5 hydrocarbon smell
TP-4-2012 -- Test Pit 08/30/2012 Soil 0-7 light petroleum odor
TP-6-2012 Area 1 Test Pit 08/30/2012 Soil 0-7 significant petroleum odor
TP-7-2012 Area 1 Test Pit 08/30/2012 Soil and Wood Waste 0-3 light petroleum odor

TP-11-2012 Area 4 Test Pit 08/30/2012 Soil 1-4 hydrocarbon smell
TP-12-2012 Area 4 Test Pit 08/30/2012 Soil 2-4 hydrocarbon smell
TP-13-2012 -- Test Pit 08/30/2012 Wood Waste and Debris 0-4 hydrocarbon smell
TP-16-2012 -- Test Pit 08/30/2012 Soil 0-4 slight hydrocarbon smell
TP-17-2012 -- Test Pit 08/30/2012 Soil and Debris 0-4 hydrocarbon smell
TP-22-2012 -- Test Pit 08/30/2012 Soil and Debris 1-4 hydrocarbon smell
TP-23-2012 -- Test Pit 08/30/2012 Soil and Wood Waste 4.5-7 hydrocarbon contamination
TP-24-2012 -- Test Pit 08/30/2012 Soil and Wood Waste 1.5-6.5 hydrocarbon contamination

NOTES:
Petroleum-impact observations are compiled from boring, test pit, and monitoring well completion logs.
-- = Sample location is not associated with a PCS area.
ft bgs = feet below ground surface.
PCS = petroleum contaminated site.
*Site areas are the areas of petroleum-contaminated soil as designated by RH2 Engineering, Inc. in their 2013 Removal Action Work Plan.
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Analyte Group Analyte

Gasoline 26 U 24 U 20 U
Diesel DETECT DETECT DETECT
Motor Oil Range DETECT DETECT DETECT

NWTPH-Gx Gasoline 30/100 MTCA A 8.2 7.9 U 6.3 U 7.3 U 4.7 U
Diesel 2000 MTCA A 500 1100 350a 2500 27
Motor Oil Range 2000 MTCA A 820 1600 700a 4500 100
Benzene 0.03 MTCA A 0.017 U 0.02 U 0.016 U 0.018 U 0.012 U
Ethylbenzene 6 MTCA A 0.017 U 0.02 U 0.016 U 0.018 U 0.012 U
m,p-Xylene 9 MTCA A 0.033 U 0.039 U 0.032 U 0.037 U 0.029
o-Xylene 9 MTCA A 0.017 U 0.02 U 0.016 U 0.018 U 0.012 U
Toluene 7 MTCA A 0.017 U 0.02 U 0.016 U 0.018 U 0.02
Aliphatic C5-C6
Aliphatic C6-C8
Aromatic C8-C10
Benzene 0.03 MTCA A
C10-C12 Aliphatic 
C10-C12 Aromatic 
C12-C13 Aromatic 
C8-C10 Aliphatic 
Ethylbenzene 6 MTCA A
m,p-Xylene 9 MTCA A
Methyl tert-butyl ether
n-Decane
n-Dodecane
n-Hexane
n-Octane
n-Pentane
o-Xylene 9 MTCA A
Toluene 7 MTCA A

PILOT WOOD WASTE REMOVAL 
AREA

SOIL SOIL SOIL

S-1-2011 S-2-092009Location

Soil CUL
Sample Name B-1, S-6, 11.5' B-6, 11.5' S-1-M S-1 S-2

B-6 AREA 1 SOIL 
REMOVAL AREA

Date Collected

PCS Area

S-1 S-1 S-1 S-2 S-2 S-3
Soil CUL Source

B-1

Sample Matrix SOIL SOIL SOIL SOIL

S-2-102009 S-3-092009S-1-092009 S-1-102009

01/20/2010 01/21/2010 07/27/2011 03/01/2011 03/01/2011 09/16/2009 10/23/2009
Sample Depth (ft bgs) 11.5 11.5 Unknown Unknown Unknown 6.8 5 Unknown 7.2 5 7

AREA 3 AREA 3 AREA 1 AREA 5 AREA 5 AREA 1 AREA 2 AREA 4
SOIL SOIL SOIL SOIL

AREA 1 AREA 2 AREA 1

07/06/2011 09/16/2009 10/23/2009 09/16/2009

VPH

NWTPH-HCID

NWTPH-Dx

BTEX
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

PILOT WOOD WASTE REMOVAL 
AREA

SOIL SOIL SOIL

S-1-2011 S-2-092009Location

Soil CUL
Sample Name B-1, S-6, 11.5' B-6, 11.5' S-1-M S-1 S-2

B-6 AREA 1 SOIL 
REMOVAL AREA

Date Collected

PCS Area

S-1 S-1 S-1 S-2 S-2 S-3
Soil CUL Source

B-1

Sample Matrix SOIL SOIL SOIL SOIL

S-2-102009 S-3-092009S-1-092009 S-1-102009

01/20/2010 01/21/2010 07/27/2011 03/01/2011 03/01/2011 09/16/2009 10/23/2009
Sample Depth (ft bgs) 11.5 11.5 Unknown Unknown Unknown 6.8 5 Unknown 7.2 5 7

AREA 3 AREA 3 AREA 1 AREA 5 AREA 5 AREA 1 AREA 2 AREA 4
SOIL SOIL SOIL SOIL

AREA 1 AREA 2 AREA 1

07/06/2011 09/16/2009 10/23/2009 09/16/2009

Aromatic C8-C10
C10-C12 Aliphatic 
C10-C12 Aromatic 
C12-C16 Aliphatic 
C12-C16 Aromatic 
C16-C21 Aliphatic 
C16-C21 Aromatic 
C21-C34 Aliphatic 
C21-C34 Aromatic 

C8-C10 Aliphaticb 

1-Methylnaphthalene 35 MTCA B CAR
2,4,5-Trichlorophenol 8000 MTCA B NCAR
2,4,6-Trichlorophenol 80 MTCA B NCAR
2,4-Dichlorophenol 240 MTCA B NCAR
2-Methylnaphthalene 320 MTCA B NCAR
2-Methylphenol
4-Methylphenol
Acenaphthene 4800 MTCA B NCAR
Acenaphthylene
Anthracene 24000 MTCA B NCAR
Benzo(a)anthracene 1.4 MTCA B CAR
Benzo(a)pyrene 0.1 MTCA A
Benzo(ghi)perylene

Bis(2-ethylhexyl)phthalateb 71 MTCA B CAR
Chrysene 140 MTCA B CAR
Dibenzo(a,h)anthracene 0.14 MTCA B CAR
Dibenzofuran 80 MTCA B NCAR
Fluoranthene 3200 MTCA B NCAR
Fluorene 3200 MTCA B NCAR
Indeno(1,2,3-cd)pyrene 1.4 MTCA B CAR
Naphthalene 5 MTCA A
Pentachlorophenol 2.5 MTCA B CAR
Phenanthrene
Pyrene 2400 MTCA B NCAR
Total Benzofluoranthenes 1.4 MTCA B CAR

EPH

SVOCs
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

PILOT WOOD WASTE REMOVAL 
AREA

SOIL SOIL SOIL

S-1-2011 S-2-092009Location

Soil CUL
Sample Name B-1, S-6, 11.5' B-6, 11.5' S-1-M S-1 S-2

B-6 AREA 1 SOIL 
REMOVAL AREA

Date Collected

PCS Area

S-1 S-1 S-1 S-2 S-2 S-3
Soil CUL Source

B-1

Sample Matrix SOIL SOIL SOIL SOIL

S-2-102009 S-3-092009S-1-092009 S-1-102009

01/20/2010 01/21/2010 07/27/2011 03/01/2011 03/01/2011 09/16/2009 10/23/2009
Sample Depth (ft bgs) 11.5 11.5 Unknown Unknown Unknown 6.8 5 Unknown 7.2 5 7

AREA 3 AREA 3 AREA 1 AREA 5 AREA 5 AREA 1 AREA 2 AREA 4
SOIL SOIL SOIL SOIL

AREA 1 AREA 2 AREA 1

07/06/2011 09/16/2009 10/23/2009 09/16/2009

Arsenic 20 MTCA A 4.052
Barium 16000 MTCA B NCAR 81.2
Cadmium 2 MTCA A 0.8
Chromium 2000 MTCA A 33.8
Copper 3200 MTCA B NCAR
Lead 250 MTCA A 64.9
Mercury 2 MTCA A 0.0395
Selenium 400 MTCA B NCAR 3.25 U
Silver 400 MTCA B NCAR 0.32 U

% Moisture Percent Moisture 770000
cPAH TEQ 0.1 MTCA A
Heavy Oils 2000 MTCA A 1320 2700 1050a 7000 127
Xylenes 9 MTCA A ND ND ND ND 0.035

Calculated Values

Metals
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Analyte Group Analyte

Gasoline
Diesel
Motor Oil Range

NWTPH-Gx Gasoline 30/100 MTCA A
Diesel 2000 MTCA A
Motor Oil Range 2000 MTCA A
Benzene 0.03 MTCA A
Ethylbenzene 6 MTCA A
m,p-Xylene 9 MTCA A
o-Xylene 9 MTCA A
Toluene 7 MTCA A
Aliphatic C5-C6
Aliphatic C6-C8
Aromatic C8-C10
Benzene 0.03 MTCA A
C10-C12 Aliphatic 
C10-C12 Aromatic 
C12-C13 Aromatic 
C8-C10 Aliphatic 
Ethylbenzene 6 MTCA A
m,p-Xylene 9 MTCA A
Methyl tert-butyl ether
n-Decane
n-Dodecane
n-Hexane
n-Octane
n-Pentane
o-Xylene 9 MTCA A
Toluene 7 MTCA A

Location

Soil CUL
Sample Name

Date Collected

PCS Area

Soil CUL Source

Sample Matrix

Sample Depth (ft bgs)

VPH

NWTPH-HCID

NWTPH-Dx

BTEX

20 U
50 U

100 U
11 U 1600 8.1 U 490 7.7 U 7.4 U 6.1 U 6.2 U

910
110 U

0.027 U 0.12 U 0.02 U 0.014 U 0.019 U 0.018 U 0.015 U 0.015 U
0.027 U 1.6 0.02 U 0.37 0.019 U 0.018 U 0.015 U 0.015 U
0.054 U 0.23 U 0.041 U 0.028 U 0.039 U 0.037 U 0.03 U 0.031 U
0.027 U 0.7 0.02 U 0.21 0.019 U 0.018 U 0.015 U 0.015 U
0.027 U 0.65 0.02 U 0.062 0.019 U 0.018 U 0.015 U 0.015 U

SOIL SOIL SOIL SOIL SOIL SOIL

S-4-092009 S-4-102009

SOIL SOIL

TP-4-2012S-5-092009 S-5-102009 S-6-092009 S-7-092009 S-8-092009

S-4C S-4S-3 S-4 S-5 S-5

3

CMS-
08302012-4S-6 S-7 S-8

S-3-102009 S-4-092009

7 9.56.6 5.5 9 Unknown 104 6.6
08/30/201209/17/200909/16/2009

SOIL SOIL
AREA 2 AREA 1 AREA 1

10/23/2009 09/16/2009 10/23/2009 09/16/2009 09/17/200910/23/2009 09/16/2009

AREA 2 AREA 1 AREA 2 AREA 1 AREA 1 AREA 1
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location

Soil CUL
Sample Name

Date Collected

PCS Area

Soil CUL Source

Sample Matrix

Sample Depth (ft bgs)

Aromatic C8-C10
C10-C12 Aliphatic 
C10-C12 Aromatic 
C12-C16 Aliphatic 
C12-C16 Aromatic 
C16-C21 Aliphatic 
C16-C21 Aromatic 
C21-C34 Aliphatic 
C21-C34 Aromatic 

C8-C10 Aliphaticb 

1-Methylnaphthalene 35 MTCA B CAR
2,4,5-Trichlorophenol 8000 MTCA B NCAR
2,4,6-Trichlorophenol 80 MTCA B NCAR
2,4-Dichlorophenol 240 MTCA B NCAR
2-Methylnaphthalene 320 MTCA B NCAR
2-Methylphenol
4-Methylphenol
Acenaphthene 4800 MTCA B NCAR
Acenaphthylene
Anthracene 24000 MTCA B NCAR
Benzo(a)anthracene 1.4 MTCA B CAR
Benzo(a)pyrene 0.1 MTCA A
Benzo(ghi)perylene

Bis(2-ethylhexyl)phthalateb 71 MTCA B CAR
Chrysene 140 MTCA B CAR
Dibenzo(a,h)anthracene 0.14 MTCA B CAR
Dibenzofuran 80 MTCA B NCAR
Fluoranthene 3200 MTCA B NCAR
Fluorene 3200 MTCA B NCAR
Indeno(1,2,3-cd)pyrene 1.4 MTCA B CAR
Naphthalene 5 MTCA A
Pentachlorophenol 2.5 MTCA B CAR
Phenanthrene
Pyrene 2400 MTCA B NCAR
Total Benzofluoranthenes 1.4 MTCA B CAR

EPH

SVOCs

SOIL SOIL SOIL SOIL SOIL SOIL

S-4-092009 S-4-102009

SOIL SOIL

TP-4-2012S-5-092009 S-5-102009 S-6-092009 S-7-092009 S-8-092009

S-4C S-4S-3 S-4 S-5 S-5

3

CMS-
08302012-4S-6 S-7 S-8

S-3-102009 S-4-092009

7 9.56.6 5.5 9 Unknown 104 6.6
08/30/201209/17/200909/16/2009

SOIL SOIL
AREA 2 AREA 1 AREA 1

10/23/2009 09/16/2009 10/23/2009 09/16/2009 09/17/200910/23/2009 09/16/2009

AREA 2 AREA 1 AREA 2 AREA 1 AREA 1 AREA 1
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location

Soil CUL
Sample Name

Date Collected

PCS Area

Soil CUL Source

Sample Matrix

Sample Depth (ft bgs)

Arsenic 20 MTCA A
Barium 16000 MTCA B NCAR
Cadmium 2 MTCA A
Chromium 2000 MTCA A
Copper 3200 MTCA B NCAR
Lead 250 MTCA A
Mercury 2 MTCA A
Selenium 400 MTCA B NCAR
Silver 400 MTCA B NCAR

% Moisture Percent Moisture
cPAH TEQ 0.1 MTCA A
Heavy Oils 2000 MTCA A
Xylenes 9 MTCA A 

Calculated Values

Metals

SOIL SOIL SOIL SOIL SOIL SOIL

S-4-092009 S-4-102009

SOIL SOIL

TP-4-2012S-5-092009 S-5-102009 S-6-092009 S-7-092009 S-8-092009

S-4C S-4S-3 S-4 S-5 S-5

3

CMS-
08302012-4S-6 S-7 S-8

S-3-102009 S-4-092009

7 9.56.6 5.5 9 Unknown 104 6.6
08/30/201209/17/200909/16/2009

SOIL SOIL
AREA 2 AREA 1 AREA 1

10/23/2009 09/16/2009 10/23/2009 09/16/2009 09/17/200910/23/2009 09/16/2009

AREA 2 AREA 1 AREA 2 AREA 1 AREA 1 AREA 1

965
ND 0.815 ND 0.22 ND ND ND ND
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Analyte Group Analyte

Gasoline
Diesel
Motor Oil Range

NWTPH-Gx Gasoline 30/100 MTCA A
Diesel 2000 MTCA A
Motor Oil Range 2000 MTCA A
Benzene 0.03 MTCA A
Ethylbenzene 6 MTCA A
m,p-Xylene 9 MTCA A
o-Xylene 9 MTCA A
Toluene 7 MTCA A
Aliphatic C5-C6
Aliphatic C6-C8
Aromatic C8-C10
Benzene 0.03 MTCA A
C10-C12 Aliphatic 
C10-C12 Aromatic 
C12-C13 Aromatic 
C8-C10 Aliphatic 
Ethylbenzene 6 MTCA A
m,p-Xylene 9 MTCA A
Methyl tert-butyl ether
n-Decane
n-Dodecane
n-Hexane
n-Octane
n-Pentane
o-Xylene 9 MTCA A
Toluene 7 MTCA A

Location

Soil CUL
Sample Name

Date Collected

PCS Area

Soil CUL Source

Sample Matrix

Sample Depth (ft bgs)

VPH

NWTPH-HCID

NWTPH-Dx

BTEX

20 U 20 U 20 U
DETECT DETECT DETECT
DETECT DETECT DETECT

4.9 U 73 74 5.2 U
110a

290a

0.025 U 0.03 U 0.027 U 0.026 U
0.025 U 0.03 U 0.027 U 0.026 U
0.049 U 0.071 0.054 U 0.052 U
0.025 U 0.034 0.027 U 0.026 U
0.025 U 0.082 0.027 U 0.026 U

11 U 11 U
11 U 11 U
11 U 11 U
1.1 U 1.1 U
11 U 11 U
10 J 11 J
8.7 J 11 J
6.5 J 11 U
1.1 U 1.1 U
2.2 U 2.2 U
1.1 U 1.1 U
1.1 U 1.1 U

0.57 J 0.77 J
1.1 U 1.1 U
1.1 U 1.1 U
1.1 U 1.1 U
1.1 U 1.1 U
1.1 U 1.1 U

SOIL WOOD WASTE SOIL WOOD WASTE WOOD WASTE WOOD WASTESOIL SOIL SOIL

TP-14-2012 TP-22-2012 TP-23-2012 TP-24-2012 TP-26-2012TP-12-2012TP-5-2012 TP-6-2012 TP-7-2012 TP-8-2012 TP-9-2012

SOIL WOOD WASTE

6 7

CMS-
08302012-23

CMS-
08302012-24

CMS-
08302012-26

CMS-
08302012-5

CMS-
08302012-6

CMS-
08302012-12

CMS-
08302012-14

CMS-
08302012-22

CMS-
08302012-7

CMS-
08302012-8

CMS-
08302012-9

6 4 3 6.5 4 64 36
08/30/201208/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/201208/30/2012

AREA 2 AREA 4AREA 1 AREA 1 AREA 1 AREA 1
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location

Soil CUL
Sample Name

Date Collected

PCS Area

Soil CUL Source

Sample Matrix

Sample Depth (ft bgs)

Aromatic C8-C10
C10-C12 Aliphatic 
C10-C12 Aromatic 
C12-C16 Aliphatic 
C12-C16 Aromatic 
C16-C21 Aliphatic 
C16-C21 Aromatic 
C21-C34 Aliphatic 
C21-C34 Aromatic 

C8-C10 Aliphaticb 

1-Methylnaphthalene 35 MTCA B CAR
2,4,5-Trichlorophenol 8000 MTCA B NCAR
2,4,6-Trichlorophenol 80 MTCA B NCAR
2,4-Dichlorophenol 240 MTCA B NCAR
2-Methylnaphthalene 320 MTCA B NCAR
2-Methylphenol
4-Methylphenol
Acenaphthene 4800 MTCA B NCAR
Acenaphthylene
Anthracene 24000 MTCA B NCAR
Benzo(a)anthracene 1.4 MTCA B CAR
Benzo(a)pyrene 0.1 MTCA A
Benzo(ghi)perylene

Bis(2-ethylhexyl)phthalateb 71 MTCA B CAR
Chrysene 140 MTCA B CAR
Dibenzo(a,h)anthracene 0.14 MTCA B CAR
Dibenzofuran 80 MTCA B NCAR
Fluoranthene 3200 MTCA B NCAR
Fluorene 3200 MTCA B NCAR
Indeno(1,2,3-cd)pyrene 1.4 MTCA B CAR
Naphthalene 5 MTCA A
Pentachlorophenol 2.5 MTCA B CAR
Phenanthrene
Pyrene 2400 MTCA B NCAR
Total Benzofluoranthenes 1.4 MTCA B CAR

EPH

SVOCs

SOIL WOOD WASTE SOIL WOOD WASTE WOOD WASTE WOOD WASTESOIL SOIL SOIL

TP-14-2012 TP-22-2012 TP-23-2012 TP-24-2012 TP-26-2012TP-12-2012TP-5-2012 TP-6-2012 TP-7-2012 TP-8-2012 TP-9-2012

SOIL WOOD WASTE

6 7

CMS-
08302012-23

CMS-
08302012-24

CMS-
08302012-26

CMS-
08302012-5

CMS-
08302012-6

CMS-
08302012-12

CMS-
08302012-14

CMS-
08302012-22

CMS-
08302012-7

CMS-
08302012-8

CMS-
08302012-9

6 4 3 6.5 4 64 36
08/30/201208/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/201208/30/2012

AREA 2 AREA 4AREA 1 AREA 1 AREA 1 AREA 1
3.2
2.2 U
2.2 U
3.6
2.2 U
2.9
2.2
87
6.5
3.5 U

0.02 U 0.037 0.0098 J 0.028 0.02 U
0.098 U 0.094 U 0.098 U 0.095 U 0.097 U
0.098 U 0.094 U 0.098 U 0.095 U 0.097 U

0.2 U 0.19 U 0.2 U 0.19 U 0.2 U
0.02 U 0.07 0.02 0.058 0.016 J
0.02 U 0.019 U 0.02 U 0.019 U 0.02 U

0.039 U 0.18 0.075 0.24 0.33
0.02 U 0.022 0.02 U 0.019 U 0.02 U
0.02 U 0.077 0.02 U 0.019 U 0.02 U
0.02 U 0.024 0.02 U 0.019 U 0.02 U
0.02 U 0.02 0.011 J 0.023 0.02 U
0.02 U 0.025 0.013 J 0.018 J 0.016 J
0.02 U 0.057 0.035 0.019 U 0.02 U

0.046 U 0.038 U 0.041 U 0.044 U 0.054 U
0.02 U 0.037 0.028 0.043 0.018 J
0.02 U 0.01 J 0.02 U 0.019 U 0.02 U
0.02 U 0.035 0.02 U 0.019 U 0.02 U
0.02 U 0.075 0.014 J 0.046 0.018 J
0.02 U 0.015 J 0.02 U 0.0095 J 0.02 U
0.02 U 0.036 0.02 U 0.019 U 0.02 U
0.02 U 0.38 0.027 0.12 0.025

0.2 U 0.19 U 0.2 U 0.17 J 0.2 U
0.02 U 0.16 0.041 0.08 0.029
0.02 U 0.086 0.043 0.091 0.038

0.039 U 0.05 0.016 J 0.05 0.02 J
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location

Soil CUL
Sample Name

Date Collected

PCS Area

Soil CUL Source

Sample Matrix

Sample Depth (ft bgs)

Arsenic 20 MTCA A
Barium 16000 MTCA B NCAR
Cadmium 2 MTCA A
Chromium 2000 MTCA A
Copper 3200 MTCA B NCAR
Lead 250 MTCA A
Mercury 2 MTCA A
Selenium 400 MTCA B NCAR
Silver 400 MTCA B NCAR

% Moisture Percent Moisture
cPAH TEQ 0.1 MTCA A
Heavy Oils 2000 MTCA A
Xylenes 9 MTCA A 

Calculated Values

Metals

SOIL WOOD WASTE SOIL WOOD WASTE WOOD WASTE WOOD WASTESOIL SOIL SOIL

TP-14-2012 TP-22-2012 TP-23-2012 TP-24-2012 TP-26-2012TP-12-2012TP-5-2012 TP-6-2012 TP-7-2012 TP-8-2012 TP-9-2012

SOIL WOOD WASTE

6 7

CMS-
08302012-23

CMS-
08302012-24

CMS-
08302012-26

CMS-
08302012-5

CMS-
08302012-6

CMS-
08302012-12

CMS-
08302012-14

CMS-
08302012-22

CMS-
08302012-7

CMS-
08302012-8

CMS-
08302012-9

6 4 3 6.5 4 64 36
08/30/201208/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/2012 08/30/201208/30/2012

AREA 2 AREA 4AREA 1 AREA 1 AREA 1 AREA 1
6 U 9 U 9 U 7 U 10

91.7 29.1 41 38.9 89.6
15.8 15.8 15.1 27.1 17

3 15 17 27 15

ND 0.035 0.017 0.026 0.02
400a

ND 0.105 ND ND
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Table 5
Summary of Analytical Results in Soil (mg/kg)

 Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

NOTES:
One-half the method reporting limit was used for non-detect results in the calculated values.
Soil CULs were used to screen chemical concentrations in wood waste.
BOLD = detections.
BTEX = benzene, toluene, ethylbenzene, xylenes by USEPA Method 8021B, modified.
cPAH TEQ = carcinogenic polycyclic aromatic hydrocarbon toxic equivalency quotient.
CUL = cleanup level.
EPH = extractable petroleum hydrocarbons by Northwest Total Petroleum Hydrocarbons-EPH.
ft bgs = feet below ground surface.
J = Result is estimated.
mg/kg = milligrams per kilogram.
MTCA A = Model Toxics Control Act, Method A, table value.
MTCA B CAR = Model Toxics Control Act, Method B, standard formula value, for carcinogenic compounds.
MTCA B NCAR = Model Toxics Control Act, Method B, standard formula value, for noncarcinogenic compounds.
ND = each individual compound result used in the calculated value is non-detect.
NWTPH-Dx = Northwest Total Petroleum Hydrocarbon—Diesel- and Heavy-Oil Range Organics. 
NWTPH-Gx = Northwest Total Petroleum Hydrocarbon—Gasoline-Range Organics. 
NWTPH-HCID = Northwest Total Petroleum Hydrocarbon—Hydrocarbon Identification Method.
PCS = petroleum-contaminated soil.
Shaded = exceeds the soil cleanup level.
SVOCs = semivolatile organic compounds by USEPA Method 8270D.
U = analyte not detected at posted method reporting limit.
USEPA = U.S. Environmental Protection Agency.
VPH = volatile petroleum hydrocarbons by Northwest Total Petroleum Hydrocarbons-VPH.
aSamples were analyzed by the NWTPH-Dx method with silica gel cleanup.
bSample results for bis(2-ethylhexyl)phthalate and C8-C10 aliphatic hydrocarbons (EPH) have been qualified "U" as non-detect because of method blank contamination. Qualifications were made by MFA, as laboratory appropriately flagged results "B" for having associated method blank 
contamination.
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Table 6
Summary of Analytical Results in Groundwater (µg/L)

Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

Location
Sample Name

Sample Depth (ft bgs)
Date Collected

Sample Matrix

Analyte Group Analyte

NWTPH-Gx Gasoline 800/1000 MTCA A 250 U
Diesel 500 MTCA A 100 U
Motor-Oil Range 500 MTCA A 200 U
Arsenic 5 MTCA A 2.0
Chromium 50 MTCA A 0.5 U
Copper 640 MTCA B NCAR 3.0
Lead 15 MTCA A 1.4
Benzene 5 MTCA A 1.0 U
Ethylbenzene 700 MTCA A 1.0 U
m,p-Xylene 1000 MTCA A 2.0 U
o-Xylene 1000 MTCA A 1.0 U
Toluene 1000 MTCA A 1.0 U
1-Methylnaphthalene 1.5 MTCA B CAR 1.0 U
2,4,5-Trichlorophenol 800 MTCA B NCAR 5.0 U
2,4,6-Trichlorophenol 4 MTCA B CAR 3.0 U
2,4-Dichlorophenol 24 MTCA B NCAR 3.0 U
2-Methylnaphthalene 32 MTCA B NCAR 1.0 U
2-Methylphenol 1.0 U
4-Methylphenol 2.0 U
Acenaphthene 1.0 U
Acenaphthylene 1.0 U
Anthracene 4800 MTCA B NCAR 1.0 U
Benzo(a)anthracene 0.12 MTCA B CAR 1.0 U
Benzo(a)pyrene 0.1 MTCA B CAR 1.0 U
Benzo(ghi)perylene 1.0 U
Bis(2-ethylhexyl)phthalate 6.3 MTCA B CAR 3.0 U
Chrysene 12 MTCA B CAR 1.0 U
Dibenzo(a,h)anthracene 0.012 MTCA B CAR 1.0 U
Dibenzofuran 16 MTCA B NCAR 1.0 U
Fluoranthene 640 MTCA B NCAR 1.0 U
Fluorene 640 MTCA B NCAR 1.0 U
Indeno(1,2,3-cd)pyrene 0.12 MTCA B CAR 1.0 U
Naphthalene 160 MTCA A 1.0 U
Pentachlorophenol 0.22 MTCA B CAR 10 U
Phenanthrene 1.0 U
Pyrene 480 MTCA B NCAR 1.0 U
Total Benzofluoranthenes 1.2 MTCA B CAR 5.0 U
cPAH TEQ 800/1000 MTCA A ND
Heavy Oils 500 MTCA A ND
Xylenes 500 MTCA A ND

Calculated 
Values

DW01
CMS-20120927-1

Groundwater 
CUL (µg/L)

Groundwater
CUL Source

SVOCs

11.5
09/27/2012

Groundwater

NWTPH-Dx

Metals

BTEX
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Table 6
Summary of Analytical Results in Groundwater (µg/L)

Cashmere Mill Site, Port of Chelan County
Cashmere, Washington

NOTES:
BOLD = detections.
BTEX = benzene, toluene, ethylbenzene, xylenes by USEPA Method 8021B, modified.
cPAH TEQ = carcinogenic polycyclic aromatic hydrocarbon toxic equivalency quotient.
CUL = cleanup level.
ft bgs = feet below ground surface.
MTCA A = Model Toxics Control Act, Method A, table value.
MTCA B CAR = Model Toxics Control Act, Method B, standard formula value, for carcinogenic compounds.

µg/L = micrograms per liter.
ND = each individual compound result used in the calculated value is non-detect.
NWTPH-Dx = Northwest Total Petroleum Hydrocarbon—Diesel- and Heavy-Oil-Range Organics. 
NWTPH-Gx = Northwest Total Petroleum Hydrocarbon—Gasoline-Range Organics. 
Shaded = exceeds the groundwater cleanup level.
SVOCs = semivolatile organic compounds by USEPA Method 8270D.
U = analyte not detected at posted method reporting limit.
USEPA = U.S. Environmental Protection Agency.

MTCA B NCAR = Model Toxics Control Act, Method B, standard formula value, for noncarcinogenic compounds.
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FIGURES 
  



Figure 1
Vicinity Map

Port of Chelan County
Cashmere, WA

Source: Topo map acquired from ESRI, Inc.,
ArcGIS Online; site boundary obtained from 
RH2 Engineering, Inc.
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Figure 2
Site Map

Port of Chelan County
Cashmere, WA

Source: Aerial photograph obtained from ESRI,
Inc. ArcGIS Online; historical site features and 
surface elevation data obtained from RH2
Engineering, Inc.
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Figure 3
Wood Waste Removal Area

Port of Chelan County
Cashmere, WA

Source: Aerial photograph obtained from ESRI,
Inc. ArcGIS Online; historical site features obtained
from RH2 Engineering, Inc.
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Figure 4
Soil Cleanup Level

Exceedances
Port of Chelan County

Cashmere, WA

Source: Aerial photograph obtained from ESRI,
Inc. ArcGIS Online; historical site features obtained
from RH2 Engineering, Inc.

Pr
oje

ct:
 07

79
.01

.02
-01

Ap
pro

ve
d B

y: 
H.

 H
irs

ch

This product is for informational purposes and may not have been prepared for, or be suitable
for legal, engineering, or surveying purposes. Users of  this information  should review or
consult the primary data and information sources to ascertain the usability of  the information.

p. 971 544 2139 | www.maulfoster.com 

Pr
int

 D
ate

: 3
/20

/20
13

Pr
od

uc
ed

 By
: a

pa
dil

la
Pa

th:
 X:

\07
79

.02
 Po

rt o
f C

he
lan

 C
ou

nty
\Pr

oje
cts

\Fi
g4

_S
oil

 C
lea

nu
p L

ev
el 

Ex
ce

ed
an

ce
s.m

xd

")

")

")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")")

")
")

")

!(

&<

!(

!(

!(

!(

!(

")

")

")

")
")

")

")

")

")

")

")

")

")

")

")

")

")

")")")")")")

")

")

")
")

")

")

")

")
")

")

")

")")

")

&<
!(

")

")

")
")

")")

")

") ")

")

")

")")

")

")

")

x
x

xS-5-102009

x

I H G

F E

D

C

B

A

B-7

B-5

B-4

B-3

B-2

B-2A

B-1A

TPGW9

TPGW8

TPGW7

TPGW6

TPGW5
TPGW4

TPGW2

TPGW1

TPGW12

TPGW11

TPGW10

TP-3-2012

TP-2-2012

TP-1-2012

TP-9-2007

TP-8-2007

TP-7-2007 TP-6-2007

TP-5-2007

TP-4-2007

TP-3-2007

TP-2-2007
TP-1-2007

TP-25-2012 TP-21-2012
TP-20-2012

TP-19-2012

TP-13-2012

TP-10-2012

TP-14-2007
TP-13-2007

TP-12-2007

TP-11-2007

TP-10-2007

TP-5-102009

TP-2-102009

TP-2-052009

TP-16-2012
TP-17-2012

TP-18-2012

TPGW3
B-1

S-1-2011

TP-9-2012

TP-8-2012

TP-7-2012

TP-6-2012 TP-5-2012

TP-4-2012

TP-27-2012

TP-26-2012

TP-24-2012

TP-23-2012
TP-22-2012

TP-14-2012

TP-12-2012

S-4-102009

S-2-102009

S-8-092009

S-7-092009
S-6-092009

S-1-092009
S-2-092009

S-3-092009

S-3-102009
TP-11-2012

TP-15-2012

MILL RD

SUNSET HWY

0 75 150

Feet

Legend
Highway Centerline
Road Extent
85' Riparian Buffer
Approximate Location of
Former Mill Pond
Approximate UST Location
Pilot Wood Waste 
Removal Area
Petroleum Contaminated Soil
Area
Site Boundary

Sample Location
&< Monitoring Well
!( Environmental Boring
") Environmental Test Pit

Location Not Sampled
&< Monitoring Well
!( Boring
") Test Pit

Area 1

Area 2 Area 3

Area 4

Area 5

Notes: 
1. Petroleum contaminated soil areas are shown
    as defined by Removal Action Work Plan.
2. Soil with gasoline-range hydrocarbon
    exceedances in the vicinity of sample locations
    S-4-092009 and S-5-092009 was removed
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Location: S-5-092009
Sample Name: S-5
Sample Date: 9/16/2009
Sample Depth (ft bgs): 9
Gasoline (mg/kg): 490

Location: S-4-092009
Sample Name: S-4
Sample Date: 9/16/2009
Sample Depth (ft bgs): 6.6
Gasoline (mg/kg): 1,600

Location: B-6
Sample Name: B-6, 11.5
Sample Date: 1/21/2010
Sample Depth (ft bgs): 11.5
Heavy Oils (mg/kg): 2,700

Location: S-1-102009
Sample Name: S-1
Sample Date: 10/23/2009
Sample Depth (ft bgs): 5
Heavy Oils (mg/kg): 7,000



 

 

 

ATTACHMENT A 
PREVIOUS INVESTIGATION REPORTS 
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July 23, 2009 
 
 
Mr. Don Abbot 
Toxics Cleanup Program 
Washington Department of Ecology  
15 West Yakima Avenue, Suite 200 
Yakima, WA  98902-3401 
 
Sent Via: US Mail 
 
Subject: Site Discovery Release Letter, Cashmere Mill Site, Cashmere, WA  
 
Dear Mr. Abbot: 
 
On May 7, 2009, the Port of Chelan County (Port) conducted a geotechnical 
investigation on Port property to evaluate soil and groundwater conditions along a 
proposed water main replacement in Cashmere, WA.  During the investigation at one 
location (TP-2), indications were observed that soil, and potentially groundwater, were 
possibly contaminated by a historical release of petroleum hydrocarbons.  The soil and 
groundwater conditions indicate that the release does not unlikely pose a threat to 
human health or the environment.  The potential contamination at this time is not 
attributable to a known or suspected underground storage tank.  The discovery location 
is at 5276 Sunset Highway, in Cashmere, Washington 
 
The Port has attached a letter summarizing the details of the discovery.  The Port 
initially intended to conduct a limited investigation soon after discovery, but concluded 
that the presence of both active and unknown underground water supply lines and other 
utilities posed a great risk of breakage and potentially causing a dispersion of any 
potential contamination in the subsurface.  The Port is planning a major redevelopment 
of the former Mill Site, which will include decommissioning underground utilities in 
the area of the discovery site in October 2009.  At that time, the Port intends to further 
assess the extent and characteristics of the petroleum hydrocarbons in soil and 
groundwater.   
 
If you have any questions or need for additional information, please call either myself 
or Karen Kornher at RH2 Engineering. 
 
Sincerely, 
 
 
Attachment:  RH2 letter, July 23, 2009 
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July 23, 2009 
 
 
 
Ms. Dayle Rushing 
Port of Chelan County 
238 Olds Station Rd., Ste. A 
Wenatchee, WA  98801 
 
Sent Via: US Mail 
 
Subject: Site Discovery Release Letter, Cashmere Mill Site, Cashmere, WA  

 
 
Dear Ms. Rushing: 
 
On May 7, 2009, RH2 Engineering (RH2) conducted a geotechnical investigation on 
behalf of Port of Chelan County (Port) property to evaluate soil and groundwater 
conditions along a proposed water main replacement in Cashmere, WA.  During the 
investigation at one location (TP-2), RH2 encountered indications that soil, and 
potentially groundwater, were possibly contaminated by a historical release of 
petroleum hydrocarbons.  The soil and groundwater conditions indicate that the release 
does not unlikely pose a threat to human health or the environment.  The potential 
contamination at this time is not attributable to a known or suspected underground 
storage tank.  Figure 1 shows the general area of the former Mill Site and the 
discovery location.  The discovery location is at 5276 Sunset Highway, in Cashmere, 
Washington, at latitude 47°31'17.69"N, longitude 120°28'44.96"W. 
 
Summary of Discovery 
A soil exploration using a backhoe encountered light-gray soil at a depth of 5.5 feet.  
The soil exhibited an odor characteristic of petroleum hydrocarbons, possibly gasoline-
range hydrocarbons.  The water-saturated soil at the water table at a depth of 6.0 feet 
exhibited a faint sheen, and the groundwater at the water table exhibited a faint sheen.  
No evidence of a measureable thickness of petroleum product was apparent at the 
water table.  No other evidences in the surface indicate a potential source for the 
release.  No indications of seepage of petroleum hydrocarbons were observed on the 
bank of the Wenatchee River (the nearest body of surface water), which is 250 feet 
from the discovery site. 



  Ms. Dayle Rushing 
   July 23, 2009 

    Page 2 
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Photo 1 – Test Pit at Discovery Site (Depth = 6 ft); Photo 2 - Soil at Discovery Site 
 
No historical information presented in two previous Phase 1 environmental site assessment reports 
(Forsgren, 1990; RH2, January 2007) indicated the potential source of a release of petroleum 
hydrocarbons at the Mill Site in general, or specifically at the site of discovery of the release.  The 
Phase 1 reports indicated that a gasoline and diesel UST were present and removed from the site 
between 1964 and 1990, and the location of the former diesel UST was approximately 50 feet from 
the site of discovery.  A test pit (TP-3) completed in January 2007 near the former diesel UST 
location (Figure 1) to a depth of 6 feet did not encounter any evidence of petroleum hydrocarbons in 
soil or groundwater.   At this time, RH2 considers the release as a minor spill of petroleum fuel from 
an unknown source near the discovery location.   
 
Further investigation and potential remediation 
RH2 understands the Port initially intended to conduct a limited investigation soon after discovery, 
but concluded that the presence of both active and unknown underground water supply lines and 
other utilities posed a great risk of breakage and potentially causing a dispersion of any potential 
contamination in the subsurface.  RH2 understands the Port is planning a major redevelopment of the 
former Mill Site, which will include decommissioning underground utilities in the area of the 
discovery site.  At that time, the Port intends to further assess the extent and characteristics of the 
petroleum hydrocarbons in soil and groundwater.  RH2 has developed an investigation plan which 
includes pothole exploration around the release area and contingency to step-out further if evidence 
of contamination is observed (Figure 1).  Soil remediation is expected to be conducted soon after an 
evaluation of the findings of the exploration.  RH2 understands the Port intends to conduct a limited 
geotechnical boring program for site redevelopment, and may include installing one or two 
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groundwater monitoring wells in the downgradient (northerly) direction from the discovery site.   
 
RH2 concludes that the potential contamination is limited in extent and concentration, and represents 
little or no immediate threat to human health or the environment.  The release likely occurred during 
former mill operations which ceased in the 1970s, and the petroleum hydrocarbons have likely 
stabilized and undergone degradation since the date of release.  It is expected that only a small 
quantity of soil containing petroleum hydrocarbon concentrations that exceed cleanup levels exists at 
the discovery site and would be readily remediated during the redevelopment phase of work that 
includes utility decommissioning and replacement.  This work is scheduled for October 2009.   
 
RH2 understands that Ecology may conduct an initial investigation in accordance with WAC 173-
340-310 to determine whether a release or threatened release of a hazardous substance may have 
occurred that warrants further action.  If so, access to the site of discovery is unrestricted.  
 
If you have any questions or need for additional information, please call either myself or Karen 
Kornher at RH2 Engineering. 
 
Sincerely, 
 
 
 
RH2 ENGINEERING, INC. 
 
  
  
 
Steve Nelson, L.G., L.HG. 
Senior Hydrogeologist 

 
SN/sp/kj 
 
Attachment:  Figure 1 Site Map 
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June 16, 2009 
 
 
 
Ms. Dayle Rushing 
Port of Chelan County 
238 Olds Station Rd., Ste. A 
Wenatchee, WA  98801 
 
Sent Via: US Mail 
 
Subject: Cashmere Mill Site Environmental Contamination  

            Sampling and Analysis Plan 
 
Dear Ms. Rushing: 
 
This letter provides the Sampling and Analysis Plan (SAP) for the assessment of 
contamination discovered on May 7, 2009 during the engineering geology investigation for 
the Mill Pond Site Water Main Extension.  The SAP is the first task of our authorization 
for contamination assessment issued on May 27, 2009. 

This focused Sampling and Analysis Plan describes the initial exploration area, criteria for 
field identification of contamination by potholing and visual inspection, laboratory testing 
parameters, contaminated soil management, and excavation backfill.  
 
 
Task 1 - Project Mobilization 
RH2 will coordinate the scope and schedule with the Port and the excavation contractor 
that will conduct the exploration.  RH2 will mark the proposed exploration areas on the 
ground at site and then notify public utility locator to clear exploration areas in the public 
right of way.  The Port may or may not elect to clear utilities on Port property and rely on 
current as-built drawings available to RH2. 
 
We assume the work will be completed in one working day, and all equipment will be 
mobilized on and off the site in one day.  The Contractor will be responsible for 
excavating and backfilling the excavations.  After completing the work, the Contractor will 
clean the excavation equipment at the site and place any rinse water in a shallow basin and 
allowed to evaporate on site.   
 
 
Figure 1 shows the proposed initial and alternate sampling locations intended to delineate 
the boundaries of potential contamination.  It is assumed that contamination may extend 
beneath the road, and that subsurface utilities and/or surface features may prevent 
exploration in certain areas. 
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RH2 will coordinate with the lab to obtain sufficient sampling containers and equipment to conduct the 
investigation and to schedule the arrival of samples, sample analysis and holding times, and expected 
delivery of results. 
 
 
Task 2 – Site Characterization 
 
RH2 will conduct a brief site safety meeting with the Contractor to discuss potential hazardous issues 
related to working on Port property and working with petroleum hydrocarbon-contaminated soil and 
groundwater. 
 
The extent of contamination will be assessed by excavating small potholes with a small backhoe to the 
depth of the water table, approximately 6 to 8 feet below grade.  The soil will be observed for lithology 
and evidence of contamination including visible staining and obvious odors.  The field inspector will 
qualitatively document the degree of any apparent contamination.  Each test pit will be measured for 
depth, and the sidewall photographed. 
 
If no contamination is apparent in the excavation, a sample of the excavation sidewall at a depth of 
approximately 18 inches above the water table will be collected and submitted for analysis of gasoline-
range hydrocarbons to verify that no contamination exists at that location.  If contamination is present, 
a sample will be collected and stored in a separate cooler and submitted to the lab for archival storage.  
It is unlikely that the archived sample would be analyzed, but should initial testing results warrant 
additional characterization of the concentration or type of contaminants to optimize site cleanup, the 
archived samples would be available for the additional analysis.  One sample of obviously contaminated 
soil will be submitted for analysis of both gasoline- and diesel-range hydrocarbons to confirm the type 
of contamination at the site.   
 
Any apparently contaminated soil will be replaced back in the excavation at the depth of its removal, and 
covered by shallow soil initially removed from the excavation which will be compacted in one-foot lifts.  
The surface will be restored to the condition of the surrounding area; asphalt will be replaced, if 
necessary, with cold patch.  
 
The results of this assessment may be useful to document non-contaminated conditions and therefore, 
sampling and analysis will comply with Ecology environmental site assessment guidance.  Samples will 
be retrieved with clean sampling tools to support analysis of volatile petroleum hydrocarbons using 
EPA Method 5035A to determine concentrations of gasoline-range hydrocarbons and BTEX 
components.  One sample of contaminated soil will be analyzed by Method NWTPH-Gx and by 
Method NWTPH-DX for diesel range hydrocarbons to characterize the type of contamination.  These 
methods will provide sufficient data quality for Ecology to make determinations of the extent of 
contamination at the site.   
 
 
 
The field inspector will obtain the samples directly from the excavation sidewall, or direct the 
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Contractor to retrieve a representative sample from the excavation sidewall if the sample depth is below 
4 feet.  The inspector will immediately obtain the sample from the backhoe bucket.  
 
If no apparent contamination is present in soil or in groundwater at the water table, the exploration 
location will be considered “clean” and no further exploration in the vicinity will be conducted.  If 
apparent contamination is present in soil or in groundwater at the water table, a step-out location will be 
explored at a distance of approximately 10 to 30 feet radially outward from the direction of exploration. 
Figure 1 shows the initial sample locations and subsequent sample locations if additional areas of 
contamination are discovered. 
 
 
 
Task 3 – Laboratory Analysis 
 
Samples will be labeled in the field and secured in an iced cooler using appropriate chain of custody 
management.  Samples will be uniquely labeled by location, depth, and date:  for example, X1-4.5-
062509.  The field inspector will ensure that the samples are submitted to the laboratory for analysis 
within the holding time, and samples will be submitted with a request for standard turnaround time, 
approximately 10 working days, and within the holding time should additional analysis be warranted for 
archived samples.  Up to six samples will be analyzed for gasoline-range hydrocarbons and one sample 
will be analyzed for diesel-range hydrocarbons. The laboratory will be required to provide data quality 
sufficient to meet Ecology standards for site assessment. The laboratory results will be reviewed for data 
quality and assurance and tabulated for reporting.  RH2 has identified two cost-competitive accredited 
labs (ARI Laboratories in Seattle or TestAmerica in Bothell) and will select the laboratory contractor 
based on laboratory capacity at the time of the project. 
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Task 4 – Evaluation and Reporting 
 
All field activities including field reports and photographs will be documented and summarized in a 
report.  Documentation of laboratory analysis will include the chain of custody, data quality review and 
tabulation of results.   RH2 will make conclusions regarding the nature and extent of contamination at 
the site with recommendations to either proceed directly with soil cleanup or develop a remediation plan 
to address contaminated soil and groundwater.  The plan will identify the most efficient method for 
contaminated soil management and excavation backfill.   
 
If you have any questions or comments regarding the proposed SAP, please do not hestitate to call. 
 
 
Sincerely, 
 
RH2 ENGINEERING, INC. 
 
  
  
 
Steve Nelson, L.G., L.HG. 
Senior Hydrogeologist 

 
SN/sp/kj 
 
Attachment:  Figure 1 Site Map 
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INTRODUCTION 

This report presents the results of our preliminary geotechnical engineering services related to 

the proposed redevelopment of the former Cashmere Mill site in Cashmere, Washington.  

The approximately 32.5-acre site is located in the general vicinity of Mill Road and Sunset Highway 

and is currently owned by the Port of Chelan County. 

A vicinity map showing the general location of the project site is shown in Figure 1.  Figure 2, 

Site Plan, shows the project site in relation to existing features. 

PROJECT DESCRIPTION 

The site is generally bounded on the north by BNSF railroad tracks and the Wenatchee River; on 

the west, south and east by Brender Creek; and on the northwest by other commercial and light 

industrial properties.  Sunset Highway crosses west to east through the northern portion of the site.  

South of Sunset Highway, Mill Road crosses the north-central portion of the site and intersects with 

Sunset Highway near the northeast corner of the site. 

We understand that the Port plans to redevelop the former mill site with a mix of commercial and 

light industrial buildings, with the commercial development to be clustered along Sunset Highway.  

You provided a drawing titled “Cashmere Mill Site Proposed Master Use Plan” prepared by 

PKJB Architecture and Engineering dated December 9, 2009 that indicates the site will be 

subdivided into ten parcels.  A new loop access road extending south of Mill Road will be 

constructed within the southern portion of the site. 

The number, location and types of proposed buildings have not yet been determined.  

We anticipate that buildings will be located near the interior of the parcels and that the exterior 

portions of the parcels will consist of paved parking areas and access driveways. 

Portions of the site are underlain by known areas of wood waste fill.  We understand wood waste 

fill was placed in a former log pond in the northeastern portion of the site, and in a former river 

channel generally located in the southern portion of the site.  Site development will be impacted by 

the presence of the wood waste fill. 

AVAILABLE SUBSURFACE INFORMATION 

RH2 Engineering, Inc. has previously obtained subsurface information within the site and has also 

completed various environmental evaluations of the site, including, but not limited to, a summary 

of environmental issues related to the wood waste fill.  We reviewed the previous information 

developed by RH2 Engineering that pertains to geotechnical site conditions, which is summarized 

in the following documents: 

■ “Appendix A, Geology Report, Port of Chelan County, Cashmere Mill Site (Cedarbrook) 

Feasibility Study” dated January 2007.  This report includes logs of test pit explorations 

completed in January 2007. 

■ “Cashmere Mill Site Wood Waste Summary” dated October 24, 2008. 
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We also reviewed the logs and photographs of additional test pit explorations completed by 

RH2 Engineering on November 30, 2009.  Our Site Plan, Figure 2 indicates the approximate 

locations of previous explorations completed by RH2 Engineering within the site, as well as the 

approximate locations of explorations completed by GeoEngineers as part of the current study. 

SCOPE OF SERVICES 

The purpose of this phase of our services is to complete a series of relatively shallow explorations 

within the northeastern and southern portions of the site to further evaluate the presence, extent 

and characteristics of the wood waste and other fill materials in these portions of the site.  

The information from these explorations will be used in preliminary planning of site development 

for commercial and industrial uses, and in developing options for foundation support of future 

buildings.  Additional explorations and geotechnical input may be needed during final design of 

individual buildings and other aspects of site development. 

Our specific scope of services for this phase included the following tasks: 

1. Review available subsurface information and previous reports prepared by RH2 Engineering 

and others for this site. 

2. Arrange for RH2 Engineering personnel to identify suitable exploration locations in relation to 

existing underground utilities and structures, and in relation to previous explorations 

completed at the site. 

3. Explore subsurface conditions at the site by drilling nine borings to depths ranging from 

approximately 6 to 17.5 feet below the existing ground surface.  Seven of the borings (B-1, 

B-1A, B-2, B-2A and B-3 through B-5) were intended to identify the thickness, extent and 

character of the wood waste fill in previously unexplored areas within the northeastern and 

southern portions of the site.  These borings also provide information on the nature of the 

underlying alluvial soils.  The remaining two borings (B-6 and B-7) were drilled at the request of 

RH2 Engineering in the northeastern portion of the site to evaluate the extent of suspected 

hydrocarbon contamination first encountered in Boring B-1. 

4. Install 2-inch diameter groundwater monitoring wells in two of the borings (B-1 and B-2) to 

allow for groundwater level measurements following drilling.  The wells could also be used for 

future groundwater sampling, if necessary. 

5. Complete a limited geotechnical laboratory testing program on selected soil samples obtained 

from the borings, including moisture content, dry density, organic content, percent fines 

(particles passing the No. 200 sieve), and sieve analysis (gradation tests). 

6. At the request of RH2 Engineering, arrange for chemical analytical testing of two jar samples of 

soil suspected to be contaminated with petroleum hydrocarbons. 

7. Evaluate the extent, thickness and character of the wood waste fill based on the results of the 

borings and the previous RH2 Engineering test pits, and comment on suitable end uses of the 

wood waste fill if it will be removed from building areas and other portions of the site. 

8. Develop options for foundation support of the future buildings to be located near and within 

identified wood waste fill areas, including shallow foundations with removal and replacement 
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of the wood waste, and deep foundations and ground improvement such as Geopiers to allow 

the wood waste to remain in place. 

9. Comment on issues related to leaving the wood waste fill in place, such as settlements 

in foundation, floor slab, pavement and utility areas, and the potential for methane 

gas generation. 

10. Comment on site seismic issues and liquefaction potential for the site soils. 

11. Prepare a report including our evaluation, conclusions and recommendations related to the 

wood waste fill and foundation support options, along with our supporting field and laboratory 

test data. 

Our scope did not include design phase or construction observation services.  It also did not 

include environmental services, other than the specific drilling, sampling and testing activities 

requested by RH2 Engineering and mentioned above. 

SITE DESCRIPTION 

Surface Conditions 

The Cashmere Mill site is located approximately ½ mile west of downtown Cashmere, Washington, 

and is approximately 32.5 acres in size.  The site is bounded on the north by BNSF railroad tracks 

and the Wenatchee River; on the west, south and east by Brender Creek; and on the northwest by 

other commercial and light industrial properties.  Sunset Highway crosses west to east through the 

northern portion of the site.  Mill Road extends west to east across the central portion of the site 

and intersects with Sunset Highway near the northeast corner of the site. 

Figure 1, Vicinity Map, shows the site in relation to regional features.  The site is shown in relation 

to existing features in Figure 2, Site Plan.The project site is within part of an alluvial valley formed 

and altered by historic meanders of the Wenatchee River and its interaction with Brender and 

Mission Creeks.  The confluence of the creeks with each other and with the Wenatchee River is 

located near the northeast corner of the site.  As a result of the complex erosional and depositional 

environment, the composition and thickness of the native alluvial deposits varies beneath the site.  

The site was subsequently modified by filling and grading since the early 1900s during construction 

of the railroad and the former mill. 

Wood waste from milling operations and granular fill containing various amounts of wood waste 

were used to fill low lying areas in the southern portion of the site.  This was done to create a 

storage area for logs.  A former log pond located between Sunset Highway and Mill Road near the 

northeast corner of the site was also filled with wood waste and granular soil. 

We understand the mill was closed by 1990.  Most of the mill buildings have either been removed 

or burned down.  Two buildings remain in the eastern portion of the site just south of Mill Road.  

The mill facilities are likely to have included process buildings, maintenance buildings, kilns, a 

boiler house, lumber storage facilities, office buildings, shops and various ancillary structures and 

storage areas.  We understand a smokestack also existed in the northeast portion of the site 

adjacent to the log pond. 



REDEVELOPMENT OF CASHMERE MILL SITE  Cashmere, Washington 

 

Page 4 | March 5, 2010 | GeoEngineers, Inc. 
File No. 18593-001-00 

During our field exploration program, we observed a circular concrete feature embedded in the 

ground and enclosed within a 50-foot square fenced area in the northeast portion of the site.  This 

feature is located approximately 50 feet south of RH2 Engineering test pit TP-2.  We observed 

ponded water within this feature.  The fenced area also includes a large deciduous tree. 

In the summer of 2009, asphalt and concrete pavement covering portions of the site were 

removed, and some regrading of the site took place.  Also, stockpiles consisting of pulverized 

asphalt and concrete were created, along with stockpiles of imported silty gravel soils.  

Three stockpiles are located north of Mill Road, and vary from 10 to 20 feet in height, 60 to 

100 feet in width, and 75 to 150 feet in length. Two stockpiles are located south of Mill Road, both 

having a height of about 15 feet, a width of about 75 feet, and a length of about 100 feet. 

Other than the stockpiles, the site is relatively level, except along the west and south sides of 

Brender Creek channel where there are steeper slopes extending up to a glacial outwash terrace.  

The terrace is about 20 feet above the general level of the site and extends beyond the south site 

boundary.  Also, a low berm about 5 feet high extends along the north side of the Brender Creek 

channel in the southern portion of the site. 

Wetlands exist along Brender Creek, and wetland buffers have been delineated by others at 

various distances (100 and 300 feet) from the creek.  Various ponds associated with the wetlands 

exist within the southern portion of the site.  There is an irrigation return ditch that extends from 

the west edge of the site along the south side of Mill Road to a corrugated metal culvert in the 

central portion of the site.  The culvert eventually crosses Mill Road and extends through the 

northeastern portion of the site to a discharge point near the confluence of Brender Creek and 

nearby Mission Creek. 

Vegetation at the site was largely obscured by snow cover during the time we completed our field 

exploration program (January 2010).  Scattered deciduous trees and brush were observed within 

the site. 

Subsurface Conditions 

General 

We evaluated shallow subsurface conditions within the northeastern and southern portions of the 

site by drilling nine borings (B-1, B-1A, B-2, B-2A and B-3 through B-7) at the approximate locations 

shown in Figure 2.  Appendix A presents the details of our field testing program, together with the 

logs of our borings.  Two of our borings (B-1 and B-2) were completed as monitoring wells. 

Appendix A also presents the details of our geotechnical laboratory testing program.  Laboratory 

test data is included on the boring logs and also in Appendix A.  A summary of the laboratory tests 

we completed is presented below: 

■ Moisture content tests on nine samples in general accordance with American Society of 

Testing and Materials (ASTM) Test Method D 2216.  Samples from borings B-1A, B-2, B-2A and 

B-3 through B-5 were tested. 

■ Dry density tests on eleven ring samples obtained using a heavy-duty split barrel sampler.  

Samples from borings B-1, B-1A, B-2, B-2A and B-4 were tested. 
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■ Organic content tests on six samples in general accordance with ASTM D 2974.  Samples from 

borings B-1, B-1A, B-2, B-2A, B-3 and B-4 were tested. 

■ Percent fines (particles passing the No. 200 sieve) tests on one sample from boring B-4 in 

general accordance with ASTM D 1140. 

■ Gradation tests (sieve analysis) for two samples, one each from borings B-1 and B-1A, 

completed in general accordance with ASTM D 6913. 

We also reviewed the logs and photographs of previous test pit explorations that RH2 Engineering 

completed in 2007 and 2009 within the site.  Figure 2 also shows the approximate locations of 

those explorations.  Appendix B presents the logs of those explorations. 

Two soil samples, one from boring B-1 and one from boring B-6, were submitted for chemical 

analytical testing.  The laboratory report summarizing the chemical analytical testing is presented 

in Appendix C. 

Shallow subsurface conditions encountered in our borings are similar to those encountered in the 

previous RH2 Engineering test pits, and generally consist of interlayered or mixed wood waste and 

soil fill overlying native granular alluvial deposits.  The wood waste fill and soil fill are generally in a 

soft or loose condition and are highly compressible.   

On our borings logs, wood waste fill material containing roughly equal parts (based on visual 

observation) of wood waste and soils are generally described as “wood waste mixed with silty sand, 

gravel and cobbles (OL/SM)”.  Wood waste fill material with a greater percentage of wood waste 

than soil are generally described as “wood waste with silty sand, gravel and cobbles (OL)”.  

Granular fill materials with a low percentage of wood waste are generally described with “…and a 

trace of wood waste.” 

Figure 2 shows the approximate limits of fill areas containing wood waste within the northeastern 

and southern portions of the site.  Also indicated in Figure 2 are the approximate areas where the 

bottom of the wood waste fill was encountered at or below a depth of 8 feet.  Test pit TP-12 is 

included within the latter category since the log indicates that layers of peat were encountered 

within the alluvial soils down to a depth of 8 feet. 

The granular alluvial deposits generally consist of medium dense silty sand and dense to very 

dense silty sand, sand and gravel with cobbles, and have low compressibility. 

Subsurface soil and groundwater conditions for 1) the northeastern portion of the site and 2) the 

southern portion of the site are discussed separately below. 

Northeastern Portion of Site (Former Log Pond) 

As indicated in Figure 2, our borings B-1, B-1A, B-6 and B-7 were completed in the northeastern 

portion of the site.  Borings B-1 and B-1A were intended to evaluate the thickness, extent and 

character of the wood waste fill within the former log pond area, as well as to evaluate the depth 

and character of the underlying native granular alluvial soils.  Borings B-6 and B-7 were added at 

the request of RH2 Engineering to evaluate the possible presence and extent of hydrocarbon 

contamination as a result of encountering suspected similar contamination in boring B-1. 
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Previous test pits completed by RH2 Engineering in this portion of the site include test pits TP-1, 

-2 and -4 excavated in January 2007, and test pits TP-A and -B excavated in late November 2009. 

Shallow subsurface conditions encountered in our borings within this portion of the site are similar 

to those encountered in the previous test pits by RH2 Engineering.  The explorations encountered 

wood waste fill materials consisting of variable percentages of wood waste and soil.  The wood 

waste fill materials are generally about 12 to 13 feet thick in these explorations.  Test pit TP-2 

encountered 3 feet of fill described as “dark brown organic material,” which could be wood waste.  

Silty sand with gravel, cobbles and clay fill was encountered below 3 feet and extended to the 

bottom of this test pit.  Two of the explorations, borings B-1 and B-1A, penetrated the fill and 

encountered native alluvial deposits at a depth of about 13 feet. 

Various attempts were made to drill boring B-1A.  The boring was successfully completed about 

40 feet northeast of its originally staked location.  The previous attempts made at the staked 

location, and then successively 2.5 feet, 5 feet, 10 feet northwest, 15 feet east of the staked 

location, and 25 feet northeast of the staked location, all encountered a concrete obstruction at a 

depth of about 2.5 feet. 

Test pit TP-4 encountered a water line at a depth of 3 feet and was not excavated deeper. 

The wood waste fill materials generally consist of a mixture of wood waste and silty sand with 

gravel and cobbles in a soft and loose condition.  Some layers of silty sand with gravel fill 

containing lower percentages of wood waste were encountered in the explorations.  The wood 

waste typically includes sawdust, bark fragments and chips with lengths up to 3 inches.  Larger 

pieces of wood debris, although not directly sampled in our borings, are likely to exist within the fill, 

based on photographs of the test pits provided by RH2 Engineering. 

We noted a hydrocarbon odor and heavy sheen in the upper portion of a Shelby tube sample 

obtained starting at a depth of 11.5 feet in our boring B-1.  As mentioned above, borings B-6 and 

B-7 were drilled at the request of RH2 Engineering to evaluate the extent of potential 

contamination indicated by the sample in B-1.  We also noted hydrocarbon odor and sheen from a 

sample of silty sand with wood waste taken at a depth of about 10 feet in B-6 (drilled about 30 feet 

south-southwest of B-1).  No hydrocarbon odor and sheen were noted from samples taken in B-7, 

which was drilled approximately 60 feet south-southwest of boring B-1. 

Native soil encountered beneath the wood waste and soil fill in B-1, B-1A and TP- 2 consists of 

dense to very dense gravel with silt, sand and cobbles.  This native soil represents alluvium 

deposited by the Wenatchee River. 

Groundwater seepage was observed at depths ranging from 5 to 13 feet during the time the 

explorations were being completed.  The depth at which groundwater is observed during drilling 

and test pit excavation may be several feet lower than the true groundwater level that is typically 

measured in monitoring wells.  Groundwater was measured in the B-1 monitoring well at a depth of 

5.2 feet below the existing ground surface on January 22, 2010, two days after drilling. 
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We expect that groundwater levels within this and other portions of the site will fluctuate by several 

feet due to seasonal variations in precipitation and to changes in the level of Brender Creek and 

the Wenatchee River. 

Southern Portion of Site (Former Log Storage Yard South of Mill Road) 

The explorations completed in this portion of the site include our borings B-2, B-2A and B-3 through 

B-5, test pits TP-6 through -14 excavated in January 2007 by RH2 Engineering, and test pits TP-C 

through -I excavated in late November 2009 by RH2 Engineering.  These explorations were 

intended to evaluate the thickness, extent and character of the wood waste fill within the former 

log storage area, as well as to evaluate the depth and character of the underlying native granular 

alluvial soils. 

The majority of these explorations encountered various fill materials consisting of wood waste fill 

typically mixed with or interlayered with granular fill soils.  The granular fill soils generally consist of 

silty sand with varying amounts of gravel and cobbles.  The wood waste fill is typically in a soft 

condition, while the granular fill soils are loose.  Debris consisting of bricks and car parts was noted 

in the fill on the log for test pit TP-6.  The wood waste, where encountered, typically includes 

sawdust, bark fragments and chips with lengths up to 3 inches.  Larger pieces of wood debris, 

although not directly sampled in our borings, are likely to exist within the fill, based on photographs 

of the test pits provided by RH2 Engineering. 

A layer of orange brown wood waste (sawdust and fine shavings) with a low percentage of sand 

and gravel was encountered between depths of 1.5 and 4.5 feet in boring B-3.  A similar layer was 

apparently encountered in test pit TP-F between depths of 1 and 3.5 feet. 

The wood waste and granular fill soils, where encountered, extend to depths of 2 to 13 feet below 

the existing ground surface.  Fill materials (either wood waste or granular soils) were apparently not 

encountered in test pits TP-7, -8, -13, -14, -E, or –H. 

Native soil encountered beneath the wood waste and soil fill in the explorations consists of 

medium dense silty sand and dense to very dense gravel with silt, sand and cobbles.  This native 

soil represents alluvium deposited by the Wenatchee River.  The presence of some organic matter, 

roots and peat layers was noted in the upper few feet of the alluvium on the logs for test pits TP-6, 

-9 and -12. 

Groundwater seepage was observed at depths ranging from 2 to 12 feet in some of the 

explorations as they were being completed.  Groundwater seepage depths were not indicated on 

the logs for test pits TP-7, -9, -13, -14, -E, –F or -I.  Groundwater was measured in the B-2 

monitoring well at a depth of 6.7 feet below the existing ground surface on January 22, 2010, 

one day after drilling. 

We expect that groundwater levels within this portion of the site will fluctuate by several feet due to 

seasonal variations in precipitation and to changes in the level of Brender Creek and the 

Wenatchee River. 
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CONCLUSIONS AND RECOMMENDATIONS 

General 

Based on the results of our explorations, geotechnical laboratory testing and analyses, as well as 

review of the test pit logs and photographs provided by RH2 Engineering, we conclude that shallow 

foundation and on-grade floor slab support can be used for most, if not all, of the buildings for the 

proposed redevelopment of the Cashmere Mill site. 

Buildings located outside of identified wood waste fill and mixed wood waste/granular fill areas 

can be supported on shallow foundations bearing on native alluvial soils or on existing or new 

granular fill soils that directly overlie the alluvial soils. 

Options for foundation support of buildings located within identified wood waste fill areas include:  

1. Shallow foundations combined with complete removal of the wood waste fill and replacement 

with compacted structural fill.  This option is expected to be most cost effective where the 

depth to the bottom of the wood waste fill is less than about 8 feet, and is expected to result in 

satisfactory settlement performance..  

2. Deep foundation systems including pile foundation support or ground improvement, assuming 

that all of the wood waste fill will be left in place. 

3. Shallow foundations combined with partial removal of wood waste fill down to a depth of 8 feet 

in areas where the wood waste extends deeper than about 8 feet.  This option is least 

desirable, since the long-term decay and compression of the wood waste below a depth of 

8 feet may result in excessive long-term settlements that could affect building performance. 

Complete removal and replacement of wood waste fill should also be done in soil-supported floor 

slab areas (Option 1 above), where feasible.  Alternatively, the floor slabs could be supported on 

piles or grade beams connected to foundation piles, or on improved ground in the case where no 

wood waste fill is removed. 

If part, or all, of the wood waste fill is left (Option 3 above) in place beneath on-grade floor slab 

areas, some slab settlements should be expected.  The magnitude of the settlements would 

depend on floor slab loading, the change in finished floor grade relative to existing grade, and the 

thickness of remaining wood waste fill.  

Complete removal of wood waste fill will mitigate the potential for methane gas generation beneath 

building areas. 

Roadways and parking areas can be supported on alluvial soils or on existing, or new granular fill 

soils that directly overlie the alluvial soils.  Pavement areas underlain by wood waste fill may 

undergo long-term settlement, depending on the thickness of new fill placed in these areas.  

We expect it will not be cost-effective to remove and replace a significant thickness of wood waste 

fill in pavement areas, 

In our opinion, material excavated from within identified wood waste fill areas is best suited for 

composting and landscaping due to the generally high percentage of granular soil included within 
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the wood waste. .  Localized layers of “pure” waste fill (that is, containing little to no granular soil) 

do occur within the site, but it will likely not be practical to segregate this wood waste from the rest 

of the fill materials while they are being excavated.   

Site Preparation 

The fill materials that mantle much of the site are highly moisture sensitive.  Also, groundwater 

levels within the site are likely to be within a few feet of the ground surface.  It will be difficult to 

properly compact or operate construction equipment on these materials when they are wet.  

Accordingly, we recommend that site preparation, grading and foundation installation activities be 

planned for the normally drier late summer to early fall months so that difficulties and costs 

associated with these activities can be reduced.  Dewatering efforts for deeper excavations may 

also be reduced. 

If site preparation must take place during wet weather, no attempt should be made to compact or 

proof roll the existing surficial soils or wood waste fill.  These activities would cause softening or 

disturbance that could require extensive removal of unsuitable soil.  General construction traffic 

during wet weather should be limited to access roads and layout areas.  Access roads should be 

constructed using a layer of free-draining sand and gravel, crushed rock such as quarry spalls, or 

recycled concrete.  A layer up to 2 feet thick may be needed in heavy traffic areas underlain by 

wood waste fill. 

Vegetation including trees and brush should be removed from within building and pavement areas.  

Sod and topsoil, where present, should be stripped from building and pavement areas.  We did not 

encounter sod or topsoil in our borings; however, based on photographs of some of the test pits 

excavated by RH 2 Engineering, we expect that the depth of stripping will generally be a few inches.  

Stripped materials should be wasted off-site or used for landscaping. 

In general, exposed subgrade soils within building and pavement areas should be proofrolled with 

heavily loaded, rubber-tired construction equipment if site preparation is done during extended dry 

weather conditions.  Proof rolling should immediately follow stripping.  Soft, loose or otherwise 

unsuitable areas revealed during proof rolling should be excavated to firm soil and replaced with 

structural fill. 

If site preparation is done during wet weather or if groundwater levels are within a few feet of the 

surface, the exposed subgrade should not be proofrolled because this could cause excessive 

disturbance of the subgrade.  In wet weather, the sod/topsoil zone and unsuitable soils should be 

stripped with lightweight equipment and construction traffic kept off the exposed surface.  

A representative of our firm should evaluate the subgrade by probing to identify localized areas of 

unsuitable soils that need to be removed and replaced.  These soils should be excavated to the 

depth recommended by our representative. 

Dewatering 

We recommend that excavations for removing fill containing wood waste as well as for 

underground utilities and other below-grade structures be planned for the normally dry season of 

the year.  Groundwater control and handling would generally be less expensive then and require 

less effort. 
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We expect that significant groundwater seepage quantities will generally be encountered for 

excavations greater than about 5 feet in depth.  Dewatering with well points or wells adjacent to 

the excavation, or pumping from large sumps in other portions of the excavation may be necessary. 

The contractor should plan the method of dewatering within any excavation and related safety 

precautions.  The quantities of water to be handled will depend on the season of construction, as 

well as the permeability of the soils through which the excavation is made and the depth, width and 

length of the excavation.  The contractor should be prepared to handle highly variable quantities of 

groundwater and must be prepared to remove sediment from the collected water prior to 

discharging it.  GeoEngineers should review the contractor’s proposed dewatering plan.  Surface 

water should be diverted away from the perimeter of excavations to reduce the quantity of water to 

be removed. 

We recommend that groundwater level measurements be made again in the monitoring wells just 

prior to bidding and also at the start of excavation so that the contractor can further evaluate 

groundwater handling needs and costs.   

Earthwork 

Excavations 

As discussed in the section “Foundation Support”, we recommend a portion or all of the fill 

containing wood waste be removed from building areas and replaced with structural fill.  Depths of 

excavation will vary significantly across the site, and the lower portions of some excavations may 

extend below the groundwater level. 

Foundation elements from former mill structures, such as the concrete slab encountered at the 

several locations attempted for the drilling of boring B-1A in the vicinity of the former log pond area, 

may underlie future building areas, including areas of the site not previously explored.  

Buried concrete might also be encountered in trenches for future utilities and other deep 

excavations.  We recommend that these buried concrete elements be removed from new building 

areas and from within utility trenches or other deep excavations for new facilities.  

Existing concrete elements may be left in place in paved areas, provided they do not interfere with 

utility construction. 

Excavations into which personnel must enter should be sloped back in accordance with the 

following recommendations.  We recommend that temporary cut slopes in the fill and native soils 

have an inclination of 1.5H:1V (horizontal to vertical) or flatter for excavations that exceed 4 feet in 

depth.  Shallower excavations in these soils may be sloped to near vertical where significant 

groundwater inflow does not occur.  Cut slopes may need to be made flatter locally where seepage 

and caving are encountered.  We recommend that the inclination for slopes where seepage or 

caving are encountered be 2.5H:1V or flatter. 

Where open cuts are not feasible or practical, trench boxes or shoring should be used in trenches 

with near vertical sides.  On a preliminary basis, a uniform lateral soil pressure equal to 

35H pounds per square foot (psf) may be used for design of internally braced shoring, assuming 

effective dewatering and no surcharge loads. 
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We recommend that site safety and shoring be made the responsibility of the contractor who is 

present at the site continuously and is able to observe changes in groundwater seepage and soil 

conditions and monitor the performance of excavations.  The contractor should follow all safety 

requirements of federal, state and other agencies when excavating cut slopes and trenches, 

including the use of trench boxes and shoring.  In addition, the contractor should be responsible for 

maintaining adequate support of adjacent facilities such as roadways during trenching operations 

so that they are not damaged.  Temporary cut slopes should be protected with plastic sheeting 

during periods of wet weather to reduce the potential for erosion. 

Reuse of Excavated Materials 

The wood waste fill encountered in our borings and in the previous test pit explorations by 

RH2 Engineering is typically mixed with or interlayered with granular soil consisting of silty sand, 

gravel and cobbles.  Localized layers of “pure” waste fill (that is, containing little to no granular soil) 

do occur within the site, but it will likely not be practical to segregate this wood waste from the rest 

of the fill materials while they are being excavated.  In our opinion, suitable end uses for the 

excavated wood waste/soil mixture include compost and landscaping material, either for use on 

site or for export to other sites. 

Structural Fill Criteria 

Structural fill for support of foundations, floor slabs, pavements, and other settlement-sensitive 

elements of the redevelopment project should be free of organic matter, debris, man-made 

contaminants and other deleterious materials, with no individual particles larger than 6 inches in 

greatest dimension.  Particles larger than 3 inches should be excluded from the top 1 foot of fill 

that will underlie floor slabs or pavements.  The fill should generally consist of well-graded, 

free-draining pit run sand and gravel for placement above the groundwater level.  Below the 

groundwater level, structural fill should generally consist of crushed rock or quarry spalls with 

particles sizes in the range of 1 to 4 inches. 

As the amount of fines (particles passing the No. 200 sieve) increases, soil becomes increasingly 

more sensitive to small changes in moisture content and adequate compaction becomes more 

difficult to achieve, particularly during wet weather.  Generally, soils containing more than about 

5 percent fines cannot be properly compacted when the moisture content is more than a few 

percent above optimum.  If fill placement is done during wet weather, the fines content of fill soils 

should be limited to less than 5 percent by weight relative to the fraction passing the ¾-inch sieve. 

For earthwork during extended dry weather conditions, the fines content may be somewhat higher, 

provided the exposed subgrade is moist, not wet, and generally firm.  Up to about 30 percent fines 

is usually acceptable for dry weather earthwork, provided that the fines are well distributed 

throughout the soil and are not present as lumps or balls, and the soil is within a few percent of the 

optimum moisture content. 

Based on our observations, the materials in the recently placed stockpiles have a fines content 

significantly above 5 percent and will not be suitable for use during wet weather or on wet 

surfaces.  However, they may be used for structural fill during extended dry weather, provided 

that the exposed surface is not wet and that the soils are within a few percent of the optimum 

moisture content. 
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We recommend that the suitability of structural fill soil from proposed borrow sources be evaluated 

by a representative of our firm before the earthwork contractor begins transporting the soil to 

the site. 

Fill Placement and Compaction 

We recommend that the following general requirements be applied to structural fill and trench 

backfill placement. 

1. All structural fill and trench backfill must be placed in thin lifts so that uniform compaction can 

be achieved throughout the entire lift thickness.  In general, granular soils with less than 

5 percent fines can be placed in lifts of about 12 inches or less in loose thickness.  Thinner lifts 

will be required for soils with a greater percentage of fines.  Each lift must be compacted prior 

to placing the subsequent lift.  The initial lift may need to be somewhat thicker in order to 

reduce the potential for pumping of wet subgrade soils and to provide uniform support for 

construction traffic in heavily used areas. 

2. Structural fill within building areas should be compacted to at least 95 percent of the 

maximum dry density (MDD) determined in accordance with the ASTM D 1557 test method. 

3. Crushed rock or quarry spalls placed below the groundwater level should be compacted in 

layers not exceeding 1 foot in thickness to a firm, nonyielding condition. 

4. Structural fill and trench backfill placed within 2 feet of finished grades in pavement areas and 

for the entire height of permanent fill slopes should be compacted to at least 95 percent of 

MDD (ASTM D 1557).  Below a depth of 2 feet, the fill should be compacted to at least 

90 percent of MDD. 

5. Fill not supporting structural elements or roadways should be compacted to at least 88 percent 

of the MDD (ASTM D 1557). 

6. Prior to compaction, the structural fill material should be moisture conditioned to within 

approximately 3 percent of optimum moisture content, otherwise adequate compaction may be 

difficult to achieve. 

7. Compaction must be achieved by mechanical means.  No jetting, ponding or flooding should be 

used for compaction. 

8. The initial lift of fill over utility pipes should be thick enough to reduce the potential for damage 

during compaction but generally should not be greater than about 18 inches. 

9. During fill placement, a suitable number of in-place density tests should be performed by a 

representative of our firm or other qualified geotechnical engineer concurrently with the filling 

to evaluate whether or not the required degree of compaction is being achieved. 

Foundation Support 

General 

Foundation support conditions vary significantly across the site due to the presence of the wood 

waste fill.  In the northwestern portion of the site and in other areas of the site not underlain by 

wood waste, conventional shallow foundation support in native granular alluvial soils or on 

competent existing granular fill soils is feasible. 
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In the areas underlain by the compressible wood waste fill and wood waste/soil mixtures, several 

options could be considered for foundation support, including: 

1. Shallow foundations combined with complete removal and replacement of the wood waste fill. 

2. Deep foundation support consisting of piles or improved ground supporting shallow 

foundations, assuming no removal of wood waste fill.  

3. Shallow foundations combined with partial removal and replacement of the wood waste fill 

down to a depth of about 8 feet. 

Partial removal and replacement in foundation areas  is the least desirable option, as this would 

likely result in greater long term settlements and some potential for building distress.  . 

The following sections present our preliminary recommendations for the various foundation 

support options.  We anticipate that some modifications to these recommendations will be 

necessary during final design of the individual buildings. 

Shallow Foundation Support 

GENERAL 

We recommend that buildings outside of identified wood waste fill areas be supported on 

conventional shallow foundations bearing on the medium dense to very dense granular alluvial 

soils, or on compacted structural fill extending down to these soils.  Some existing loose granular 

fill soils may be encountered at footing subgrade elevations.  If this is the case, we recommend 

that the existing loose fill soils be removed to a depth of 2 feet below the footing subgrade level, 

and replaced with structural fill placed and compacted as recommended in the “Earthwork” section 

of this report. 

We recommend that the wood waste fill be completely removed, if possible, from beneath buildings 

located within wood waste fill areas.  Generally, removal and replacement to depths of up to 8 feet 

is considered cost effective, unless groundwater is encountered at shallower depths.  Leaving the 

lower portion of the wood waste fill in place will likely result in greater post construction 

settlements due to compression and ongoing decay of the wood materials. 

The excavation should extend laterally outward from the edges of the footing (and the building 

footprint) a distance equal to the depth of the excavation.  In some cases, excavations for 

individual footings may be deep enough so as to overlap, resulting in a general excavation over the 

entire building area. 

As mentioned above in the “Dewatering” and “Earthwork” sections, footing excavations may extend 

below the groundwater level.  Dewatering of the excavations and the use of crushed rock fill below 

the groundwater level will likely be necessary. 

ALLOWABLE BEARING CAPACITY 

On a preliminary basis, footings supported directly on native granular alluvial soils or on compacted 

structural fill used to partially or completely replace wood waste fill may be designed using an 

allowable bearing capacity of 2,500 psf.  Exterior footings should be founded at least 24 inches 

below the lowest adjacent finished grade.  Interior footings should be embedded at least 12 inches 
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below the lowest adjacent grade.  Isolated spread footings should have a minimum width of 

24 inches, and continuous strip footings should be at least 18 inches wide. 

This allowable bearing pressure applies to the total of dead and long-term live loads exclusive of 

the weight of the footing and any overlying backfill.  This value may be increased by one-third when 

considering design loads of short duration such as wind or seismic forces. 

SETTLEMENT 

If the wood waste fill is absent or is completely removed from beneath building foundations, we 

expect that post-construction footing settlements will be on the order of ½ to 1 inch for comparably 

loaded footings supporting loads typical of one- to two-story buildings.  The buildings should be 

designed to accommodate at least ½ inch of differential settlement between adjacent column 

footings.  We expect that most of these footing settlements will occur as loads are applied. 

If wood waste fill is left in place below a depth of 8 feet, post construction total and differential 

settlements of footings will be larger, and will depend on the thickness of remaining wood waste 

fill, footing loads, position of the groundwater level, and other factors.  These larger settlements 

might need to be accommodated in structural design of the footings, columns and wall 

connections.  These settlements will be more long-term in nature due to the high compressibility 

and ongoing decay of the wood materials.  These potential settlements should be evaluated for 

each building where some wood waste fill will remain in order to establish an acceptable level of 

building performance. 

LATERAL RESISTANCE 

Resistance to lateral loads may be developed through friction on the base of footings and passive 

resistance on the sides of footings.  For footings founded on native granular alluvial soils or on 

compacted structural fill, the allowable friction resistance may be computed using a coefficient of 

friction of 0.4.  The allowable passive resistance on the sides of footings may be computed using 

an equivalent fluid density of 250 pounds per cubic foot (pcf), assuming the footings are backfilled 

with structural fill compacted to at least 95 percent of the MDD.  The above values include a factor 

of safety of around 1.5. 

Pile Foundation Support 

GENERAL 

In our opinion, either driven piles or augercast piles could be used for foundation support of 

buildings in areas where the wood waste fill is not removed, particularly in areas where the bottom 

of the wood waste is 8 feet or more below existing grades.  The piles would derive their downward 

capacity from end bearing in the dense granular alluvial soils.  In general, we recommend that the 

piles extend at least 5 feet into the supporting soils. 

AXIAL CAPACITY 

We assume that the building loads will be relatively light.  For preliminary planning purposes, 

allowable capacities in the range of 20 to 30 tons may be used for axial downward loading for 

8-inch tip diameter timber piles, assuming that the piles are new and are treated.  Allowable 

downward capacities in the range of 30 to 40 tons could be used for 12-inch diameter pipe piles.  

Twelve inch-diameter augercast concrete piles with allowable capacities in the range of 30 to 
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40 tons could also be used.  Higher capacities could be achieved, if necessary, by increasing pile 

embedment lengths into the supporting soils or by using larger diameter piles. 

These preliminary capacities are applicable to the total of dead and long-term live loads and may 

be increased by one-third when considering design loads of short duration such as wind or seismic 

loads.  These preliminary allowable capacities are based on the strength of the supporting soils 

for the indicated penetration and include a factor of safety of about 2.5 for end bearing and 

side friction. 

The capacities apply to single piles.  If piles within groups are spaced at least there pile diameters 

on-center, no reduction for group action need be made. 

Allowable uplift capacities for the piles will be limited to a few tons with assumed penetration into 

the supporting soils of about 5 feet.   Higher uplift capacities could be achieved by increasing the 

embedment length. 

The structural characteristics of pile materials and structural connections could impose limitations 

on pile capacities and should be evaluated by your structural engineer.  Full length reinforcing steel 

will be needed if augercast piles will be subjected to uplift loads.  We recommend that a 

single reinforcing bar be installed for the entire length of augercast piles to develop the allowable 

uplift capacity. 

SETTLEMENT 

On a preliminary basis, we estimate the settlement of pile foundations designed as recommended 

above will be on the order of ½ inch or less.  Most of this settlement will occur as building loads are 

applied.  Post construction differential settlements between pile-supported foundation elements 

are expected to be negligible. 

PILE DOWNDRAG 

Pile downdrag forces develop when surrounding compressible soil settles relative to a pile, thus 

interacting with and adding load to the pile.  If new fill will be placed in building areas underlain by 

the compressible wood waste fill, the resulting settlement could impose a small downdrag load on 

the piles.  The downdrag loads could be on the order of 2 to 4 tons. 

LATERAL CAPACITY 

On a preliminary basis, the allowable load capacities for the pile types listed above may be taken 

as 2 tons per pile for timber piles and 4 tons per pile for the other pile types.  These lateral 

capacities assume a center-to-center pile spacing of at least three pile diameters perpendicular to 

the applied load and eight pile diameters parallel to the applied load, adequate steel reinforcing for 

the imposed bending moments, and pile head fixity against rotation.  The capacities are also based 

on a maximum pile head deflections of about ½ inch. 

Resistance to lateral loads can also be developed by passive pressure on the face of pile caps and 

other below-grade elements.  Passive pressures may be computed using an equivalent fluid density 

of 250 pcf in a triangular distribution assuming that the pile caps will be backfilled with structural 

fill compacted to at least 95 percent of the MDD.  This passive pressure value includes a factor of 

safety of about 1.5. 
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INSTALLATION CRITERIA 

Both driven piles and drilled augercast concrete piles may encounter cobbles, boulders and other 

obstructions as they penetrate the wood waste fill and also in the native granular alluvial soils.  

Some piles might encounter refusal on cobbles and boulders at penetrations shallower than 

recommended above.  Refusal might also be encountered on obstructions within the existing wood 

waste and granular fill soils.  We recommend that provisions be made in the project plans and 

specifications to address the obstructions, and to evaluate the capacity of piles that encounter 

refusal on obstructions, cobbles or boulders.  Installation of replacement piles may be appropriate. 

Driven piles should be installed with a pile driving hammer having a minimum rated energy 

appropriate for the pile type, length and design load.  To develop the preliminary estimated 

downward capacities, the piles should be driven to the penetration indicated, or to refusal, 

whichever occurs first.  Refusal criteria are dependent on the driving equipment characteristics, 

pile type, required capacity, group action and other parameters.  When identified, we can evaluate 

these parameters to develop appropriate refusal criteria. 

Augercast concrete piles should be installed to the recommended tip elevation (or as adjusted in 

the field) using a continuous-flight, hollow-stem auger.  As is common practice, the pile grout is 

pumped under pressure through the hollow stem as the auger is withdrawn to prevent caving of 

the sides of the drilled hole.  Reinforcing steel for bending and uplift is placed in the fresh grout 

column immediately after withdrawal of the auger. 

We recommend that the augercast piles be installed by a contractor experienced in their 

placement and using suitable equipment.  Grout pumps should be fitted with a volume-measuring 

device (for example, stroke counter with related volume calibration information) and pressure 

gauge so that the volume of grout placed in each pile and the pressure head can easily be 

determined.  During grouting, the rate of auger withdrawal should be uniform and controlled such 

that the volume of grout pumped is equivalent to at least 115 percent of the theoretical hole 

volume. A grout line pressure of at least 100 pounds per square inch (psi) should be maintained 

during grouting.  A grout head (the depth of auger in the ground when grout return is observed) of 

at least 10 feet should also be maintained. 

We recommend that there be a waiting period of at least eight hours between installation of piles 

spaced closer than about 10 feet center-to-center in order to avoid disturbance of concrete 

undergoing curing in a previously cast pile. 

There may be unexpected variations in the depth to and characteristics of the supporting soils 

across the site.  In addition, no direct information regarding the capacity of augercast piles (such as 

driving resistance data for the driven piles) is obtained while this type of pile is being installed.  

Accordingly, we strongly recommend that we be retained to observe drilling operations, record 

indicated penetrations into supporting soils, observe grout injection procedures, record the volume 

of grout placed in each pile relative to the calculated volume of the hole, and evaluate the 

adequacy of each pile installation.  We should also observe the installation of driven piles. 
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Ground Improvement 

An alternative to pile foundations is to improve the support capability of the wood waste fill 

and mixed fill soils so that shallow spread foundations could be used without removing the wood 

waste fill.  One such method is the Geopier system, a proprietary system that consists of 24- to 

36-inch-diameter drilled holes filled with densely compacted crushed rock.  The holes can also be 

created by driving a mandrel down to suitable bearing soils.  The crushed rock is placed in the hole 

in lifts of about 12 inches in thickness and compacted using a high-energy hydraulic ram.  Grout 

could be added to the portion of the crushed rock column extending through the wood waste fill in 

order to provide higher lateral stiffness and therefore a higher vertical load capacity or smaller 

foundation settlements. 

If drilling is used to install the piers, casing might be required because of the high groundwater 

level and the potential for caving of the near-surface soils.  Casing would not be required if the 

holes are created by driving a mandrel. 

The piers would be installed in a grid pattern beneath footings and also at regular intervals 

beneath ground floor slab areas, if needed to control slab settlements.  The piers would extend 

through the existing fill soils and terminate at the upper surface of the native granular alluvial soils.  

We anticipate that the base of the piers would range up to about 13 to 14 feet below the existing 

ground surface.  For preliminary planning purposes, an allowable footing bearing pressure of at 

least 2,500 psf under dead and long-term live loads would be possible with this system.  The pier 

system should be designed so that abrupt differential settlements do not occur. 

We can provide more input for this system during final design, if desired.  In addition, we 

recommend that the design team interact with a representative of the Geopier Foundation 

Company to develop design and cost information. 

We recommend that we be retained to observe Geopier installation, including drilling or driving 

operations, rock placement, and rock compaction. 

Floor Slab Support 

The floor slabs for buildings outside of wood waste fill areas can be supported on-grade.  

We recommend that the exposed subgrade soils within these slab-on-grade areas be prepared by 

proofrolling with heavily loaded, rubber-tired construction equipment if site preparation is done 

during extended dry weather conditions and if groundwater levels are sufficiently low.  Proofrolling 

should immediately follow excavation.  Soft, loose or otherwise unsuitable areas revealed during 

proofrolling should be excavated to firm soil or to 2 feet, whichever is less, and replaced with 

structural fill. 

If site preparation is done during wet weather or if groundwater levels are within a few feet of the 

surface, the exposed subgrade should not be proofrolled because this could cause excessive 

disturbance of the subgrade.  In wet weather or on wet surfaces, the final few inches of excavation 

to subgrade level should be done with lightweight equipment and construction traffic kept off the 

exposed surface.  A representative of our firm should be allowed to evaluate the subgrade by 

probing.  Our representative will evaluate whether there are localized areas of unsuitable soils that 
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need to be removed or replaced.  These soils should be excavated to the depth recommended by 

our representative. 

We recommend that a capillary break zone consisting of at least 6 inches of crushed rock 

containing negligible sand and silt be installed directly beneath the slab.  The crushed rock should 

have a maximum particle size of ¾ inch.  We recommend that a vapor retarder be placed in floor 

slab areas where moisture in the slab cannot be tolerated, such as areas that will have vinyl, tile or 

carpeted finishes.  The vapor retarder should consist of a layer of plastic sheeting intended for this 

application with a thickness sufficient to withstand foot traffic during placement of reinforcement 

and slab concrete. 

We estimate that the settlements of the floor slabs in areas that are supported as recommended 

above, not underlain by wood waste fill, and subjected to uniform areal loads of 100 psf will be 

about ½ inch or less.  Abrupt differential settlements are not likely to occur unless highly variable 

floor loads are placed.  On a preliminary basis, a modulus of subgrade reaction of 100 kips per 

cubic foot (kcf) may be used for design of slabs supported as recommended above. 

We recommend that consideration be given to removing and replacing all wood waste fill from 

beneath floor slab areas, if feasible, because of the potential for long-term settlements caused by 

both floor loads and decay of the wood material.  If this cannot be done, we recommend that 

partial removal and replacement with structural fill be done for at least the upper 8 feet of wood 

waste fill. 

For on-grade floor slabs where wood waste fill will remain in place below a depth of 8 feet, we 

estimate that post-construction floor slab settlements could range from 1 to several inches.  

Differential settlements could significantly exceed ½ inch in the deeper wood waste fill areas.  

Some cracking of floor slabs underlain by wood waste fill may be expected where differential 

settlements are relatively large.  Measures to increase the tolerance of the slabs to settlements 

should be implemented, such as use of bars rather than wire mesh to reinforce the slab.  

In addition, distress may be caused by differential settlement between spread footing and floor 

slab areas.  Consideration should be given to structurally isolating the slabs from the footings or 

pile caps.  Differential settlements along building walls may be large enough to require periodic 

recaulking of joints. 

Alternatives to on-grade support of slabs in wood waste fill areas include supporting the slabs on 

grade beams and piles, or on Geopiers.  

Methane Mitigation 

If possible, all wood waste fill beneath enclosed building floor slab areas should removed and 

replaced with new structural fill so that the potential for generation of methane gas can be 

essentially eliminated. 

Provision should be made in enclosed floor slab areas that are underlain by any wood waste fill to 

vent potential accumulations of methane gas generated by ongoing decomposition of the wood.  

Venting could be done by placing a system of perforated pipes beneath the floor slab in a grid 

pattern with a spacing of about 25 feet.  The pipes should be vented outside the building, either at 
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ground or at roof level.  Methane vapor mitigation should also include placing a PVC liner or a 

sprayed liner beneath the floor slab. 

Utility Construction 

Underground utilities within areas underlain by wood waste fill might experience some post 

construction settlement.  Such utility lines that tie to buildings should have flexible connections 

and be designed to accommodate differential settlement without damage. 

Trenching for underground utilities will encounter existing wood waste and granular fill soils, and 

native granular alluvial soils.  Buried elements (such as concrete) related to former mill structures 

might also be encountered in the trenches.  Shallow groundwater levels should be expected in the 

trenches, particularly during the normally wet portions of the year.  We expect that trench boxes will 

be necessary for construction of deeper utilities.  Recommendations for trench excavation, shoring 

and dewatering are provided in previous sections of this report. 

Bedding soil at least 6 to 12 inches thick may be required for pipe, manhole and other utility 

structure support in the existing wood waste and granular fill soils.  The bedding soil should 

generally consist of imported sand or fine gravel.  The bedding soil should be compacted to a firm, 

stable condition.  This may be difficult to attain if the trench has some water in it.  Bedding should 

also be placed around and 6 inches above the top of the pipe.  Care should be taken by the 

contractor to avoid damaging the pipes during placement and compaction of bedding and backfill. 

Backfill above the bedding soil should consist of structural fill placed and compacted as 

recommended above in the “Earthwork” section of this report.  It is important to pavement, 

sidewalk and floor slab performance that utility trench backfill be compacted in accordance with 

our recommendations. 

Pavements  

Pavement subgrade areas should be prepared and filled as recommended in the “Site 

Preparation,” and “Earthwork” sections of this report. 

New fill that will be placed in pavement areas underlain by wood waste fill may result in significant 

long-term settlements.  The amount of settlement will depend on the thickness of new fill and the 

decay of the wood materials.  If possible, placement of the final paving layer should be delayed as 

long as possible after filling.  It may be necessary to periodically repair distressed pavement areas 

during the life of the pavement. 

On a preliminary basis, we recommend that the pavement section in areas used primarily for 

automobile parking consist of 2 inches of hot mix asphalt concrete (Class ½ inch, PG 58), 4 inches 

of crushed surfacing base course, and 6 inches of free-draining sand and gravel subbase fill.  

In areas directly underlain by wood waste fill, we recommend that the subbase fill thickness be at 

least 12 inches.  Greater depths may be needed in localized areas identified during proofrolling or 

probing.  In driveways and in truck parking and loading areas, we recommend increasing the 

thickness of asphalt concrete to 4 inches.   
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If pavement subgrade preparation work will take place during wet weather, it might be necessary to 

increase the thickness of subbase fill.  Generally, a 12-inch thickness is adequate for protection 

except for heavy traffic areas, where 18 inches may be needed.  It might also be appropriate to 

place asphalt-treated base (ATB) as a temporary wearing surface for construction traffic during 

prolonged wet weather.  The ATB should be at least 3 inches thick and may be used as a direct 

substitute for the crushed surfacing base course. 

Crushed surfacing base course should conform to Washington State Department of Transportation 

Standard Specifications for Road, Bridge and Municipal Construction, Section 9-03.9(3), Crushed 

Surfacing Base Course.  Subbase fill should generally conform to Section 9-03.14, Gravel Borrow, 

except the percent passing the U.S. No. 200 sieve should not exceed 5 percent.  Both the crushed 

surfacing base course and the subbase fill should be compacted to at least 95 percent of the 

MDD estimated in accordance with ASTM D 1557.  It is important to pavement performance that 

backfill in utility trenches also be properly compacted. 

Surface Drainage 

We recommend that the ground surface adjacent to the buildings be sloped so that surface runoff 

flows away from the structures.  Roof drains should be connected via tightlines to appropriate 

discharge points. 

Seismic Considerations 

General 

Potential seismic hazards at this site from earthquakes include surface fault rupture, ground 

shaking, liquefaction, lateral spreading and landslides.  We evaluated the likelihood of each of 

these hazards at the site. 

Surface Fault Rupture 

The north central Washington area has experienced some seismic activity in the past, as evidenced 

by a large earthquake that occurred in the Chelan area on December 14, 1872.  This earthquake is 

the subject of an on-going study related to the safety evaluation of several dams along the 

Columbia River. 

We reviewed published geologic maps by the United States Geological Survey (USGS) on known 

recent (Quaternary) faults in the Cashmere vicinity.  The closest mapped recent faults are located 

25 miles to the south and 35 miles to the west.  No other known active faults are mapped that 

extend through the project site or vicinity.  An apparently inactive high angle fault trending 

northwest to southwest is mapped about ½ mile northeast of the site. 

Based on the available information, it is our opinion that the potential for surface fault rupture at 

the site is low. 
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Ground Shaking – 2006 IBC Information 

For this site we recommend the IBC parameters for Site Class, short period spectral response 

acceleration (SS), 1-second period spectral response acceleration (S1), and Seismic Coefficients 

FA and FV presented in the following table: 

2006 IBC Parameter Recommended Value 

Soil Profile Type D/E (see below) 

Short Period Spectral Response Acceleration, SS (percent g) 54.4 

1-Second Period Spectral Response Acceleration, S1 (percent g) 18.4 

Seismic Coefficient, FA 1.37/1.61 

Seismic Coefficient, FV 2.06/3.25 

 

The portions of the site in which the buildings will be supported directly on the native granular 

alluvial soils or on compacted structural fill extending down to these soils may be classified as Soil 

Profile Type D.  The portions of the site underlain by wood waste fill (if not removed) should be 

classified as Soil Profile Type E. 

Liquefaction 

Liquefaction is a condition where soils experience a rapid loss of internal strength as a result of 

strong ground shaking.  Ground settlement, lateral spreading and sand boils may result from soil 

liquefaction.  Structures supported on large zones of liquefied soils could undergo potentially 

damaging differential settlements or lateral movement.  Conditions favorable for liquefaction 

include loose to medium dense sand that has a low percentage of silt and that is below the 

groundwater table. 

Medium dense silty sand layers were encountered in the upper portion of the alluvial deposits in a 

few of the explorations.  Based on our preliminary evaluation, these layers have a low potential for 

liquefaction during an earthquake associated with the parameters listed above.  We estimate that 

the total ground subsidence resulting from liquefaction of these granular soils could range from 

1 to 2 inches.  Differential movement may be about one-half of the total subsidence over a 

distance of 100 feet.  Somewhat greater amounts of subsidence could result in areas where the 

wood waste fill and loose granular fill remains in place.  The dense to very dense granular alluvial 

soils are not considered susceptible to liquefaction. 

Actual settlement patterns will vary widely based on variations in silt content, thicknesses of loose 

soil and wood waste fill zones and the particular characteristics of the earthquake such as 

horizontal and vertical accelerations, duration and attenuation behavior.  The pile-supported 

elements or improved ground areas of buildings are not likely to experience significant liquefaction-

induced settlements. 

Lateral Spreading 

Lateral spreading involves lateral displacements of large volumes of liquefied soils during a large 

earthquake.  Lateral spreading can occur on near-level ground as blocks of surface soils 

displace relative to adjacent blocks.  Lateral spreading also occurs as blocks of surface soils are 
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displaced toward a nearby slope (free face).  Some limited lateral spreading along the banks of 

Brender Creek may occur at this site during a very large earthquake; however, we consider it 

unlikely that the lateral spreading would occur far enough into the interior of the site to affect 

structures or other site improvements. 

Landslides 

Some slope instability may occur along the banks of Brender Creek during a large earthquake.  

These landslides, if they occur, are likely to be relatively shallow in nature and are unlikely to affect 

site improvements. 

LIMITATIONS 

We have prepared this report for the exclusive use by RH2 Engineering, Inc., the Port of Chelan 

County and their authorized agents in the preliminary design of the geotechnical elements of the 

proposed redevelopment of the Cashmere Mill site.  The data and report should be provided to 

prospective contractors for their bidding or estimating purposes, but our report, conclusions and 

interpretations should not be construed as a warranty of the subsurface conditions. 

Within the limitations of scope, schedule and budget, our services have been executed in 

accordance with generally accepted practices in the field of geotechnical engineering in this area 

at the time this report was prepared.  No warranty or other conditions, express or implied, should 

be understood. 

Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or 

figure), if provided, and any attachments are only a copy of the original document.  The original 

document is stored by GeoEngineers, Inc. and will serve as the official document of record.  

Please refer to Appendix D titled “Report Limitations and Guidelines for Use” for additional 

information pertaining to use of this report. 
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APPENDIX A 

FIELD EXPLORATIONS, ENVIRONEMTNAL SAMPLING AND FIELD SCREENING, AND 

LABORATORY TESTING 

Field Explorations 

We explored shallow subsurface conditions within the project site by drilling nine borings (B-1, 

B-1A, B-2, B-2A and B-3 through B-5) at the approximate locations shown in Figure 2.  Figure 2 also 

shows the approximate locations of previous test pit explorations completed by RH2 Engineering, 

Inc. in 2007 and 2009 within the site. 

A representative of RH2 Engineering staked the boring locations prior to our mobilizing to the site, 

then subsequently measured the actual boring locations by obtaining GPS coordinates.  The boring 

locations should be considered accurate only to the degree implied by the method used.  

Elevations at the exploration locations were not determined, as a topographic site plan or site 

benchmarks with known elevations were not identified at the time we completed the explorations.  

We understand that RH2 Engineering will survey the ground surface elevations at the boring 

locations later in 2010.   

Our drilling activities occurred on January 20 and 21, 2010.  Several inches of snow covered the 

ground surface during the time of our field explorations.  We drilled our borings to depths ranging 

from approximately 6 to 17.5 feet below the existing ground surface using subcontracted 

track-mounted, hollow-stem auger drilling equipment. 

A member of our geotechnical engineering staff classified the soils encountered in the borings, 

observed and recorded groundwater seepage conditions, obtained representative samples of the 

soils using various sampling techniques, and prepared a detailed field log of each boring.  

Our representative also assisted in the installation of monitoring wells at two of our boring 

locations, and conducted environmental sampling and field screening at two boring locations 

(as described below). 

We classified the subsurface materials in general accordance with the system described in 

Figure A-1.  Figure A-1 also includes a key to the boring log symbols.  Figures A-2 through A-10 

present the logs of our borings.  The logs reflect our interpretation of the field conditions and the 

results of geotechnical laboratory evaluation and testing of soil and wood waste samples.  

They also indicate the depths at which the soil types or their characteristics change, although the 

change might actually be gradual.  If the change occurred between samples, it was interpreted. 

Samples of the subsurface materials were obtained in the borings by driving two types of split 

barrel samplers.  Samples of wood waste and other fill materials were obtained by driving a 

2.4-inch inside diameter thick-walled split barrel sampler using a 140-pound hammer falling 

approximately 30 inches.  Samples of the underlying native alluvial soils were obtained by driving a 

1.4-inch inside diameter Standard Penetration test (SPT) split barrel sampler using a 140-pound 

hammer falling approximately 30 inches.  The number of blows required to drive each type of 

sampler the final 12 inches or other specified distance is recorded on the boring logs.  A thin wall 

(Shelby tube) sample was obtained during the drilling of boring B-1.  Also, we obtained bag samples 

of soil cuttings from the auger used to advance the borings. 
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We made observations of groundwater conditions as the borings were completed.  Two-inch 

diameter monitoring wells were installed in borings B-1 and B-2 to allow measurement of 

groundwater levels after drilling.  We measured groundwater levels in the monitoring wells on 

January 22, 2010.  The measurements are noted on the respective boring logs. 

Environmental Sampling and Field Screening 

We noted hydrocarbon odor and sheen from the top of the Shelby tube sample obtained from 

11.5 to 13.5 feet in boring B-1.  The soil sampling equipment or the drilling equipment had not 

been decontaminated prior to obtaining the Shelby tube sample.  A portion of the soil sample was 

collected from the top of the Shelby tube using a stainless steel knife and gloves, and was placed 

in a laboratory prepared sample jar for potential chemical analysis.  The sample container 

was completely filled to minimize headspace.  A small amount of the sample was used for 

field screening. 

We also noted hydrocarbon odor and sheen from a split barrel sample obtained from a depth of 

about 11.5 feet in boring B-6, drilled about 30 feet southwest of boring B-1.  Similar sampling 

procedures as above were used to obtain a jar sample for potential chemical analytical testing, 

with the exception that the split barrel sampler had been decontaminated with a soap solution and 

distilled water prior to the sampling attempt.  Equipment to steam clean the drilling equipment was 

not available. 

Samples submitted for chemical analysis are denoted by “CA” on the logs.  The soil samples were 

placed in a cooler with snow and subsequently refrigerated prior to transport to the chemical 

analytical laboratory.  Standard chain of custody procedures were followed in transporting and 

submitting the soil samples to the laboratory.  RH2 Engineering requested that the samples be 

sent to On-Site Environmental Inc. in Redmond, Washington to be tested for diesel-range 

hydrocarbons.  Appendix C includes the report of the analytical test results. 

We conducted limited field screening on the two samples described above.  Field screening results 

can be used as a general guideline to delineate areas of possible petroleum- or solvent-related 

contamination in soils.  In addition, screening results are often used as a basis for selecting soil 

samples for chemical analysis. 

The screening methods employed included noting odor from the sample and water sheen testing. 

Water sheen testing involves placing soil in water and observing the water surface for signs of 

sheen.  The results of water sheen testing on soil samples from the borings are presented on the 

boring logs.  Sheens are classified as follows: 

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

Slight Sheen (SS) Light, colorless, dull sheen; spread is irregular, not rapid; sheen 

dissipates rapidly. 

Moderate Sheen (MS) Light to heavy sheen, may have some color/iridescence; spread is 

irregular to flowing; few remaining areas of no sheen on water surface. 

Heavy Sheen (HS) Heavy sheen with color/iridescence; spread is rapid; entire water 

surface may be covered with sheen. 
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Field screening results are site- and boring-specific.  The results may vary with temperature, 

moisture content, soil lithology, organic content and type of contaminant. 

Geotechnical Laboratory Testing 

We brought the soil and wood waste samples obtained from our borings to our Redmond 

geotechnical laboratory for further evaluation and testing.  Selected samples were tested for 

various engineering properties including moisture content, dry density, organic content, percent 

fines and gradation. 

We conducted moisture content determinations on several samples in general accordance with 

American Society of Testing and Materials (ASTM) Test Method D 2216.  These determinations 

were used for sample correlation.  We also conducted dry density tests on ring samples obtained 

with the heavy-duty split barrel sampler.  The boring logs include the results of the moisture 

content and dry density tests. 

Organic content tests were completed in general accordance with ASTM D 2974 on six samples 

of wood waste or wood waste/soil mixtures.  These tests were used to evaluate the character 

of the wood waste and mixtures encountered in the borings.  Percent fines (particles passing 

the No. 200 sieve) tests were conducted on several soil samples in general accordance with 

ASTM D 1140.  The organic content and percent fines test results are also indicated on the 

boring logs. 

Gradation test (sieve analysis) results for two samples of the native alluvial soils are presented in 

Figure A-11.  These tests were completed in general accordance with ASTM D 6913. 
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Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.
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exploration

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CC

CR

Percent fines
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Pocket penetrometer
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Bulk or grab

Piston

Standard Penetration Test (SPT)

Groundwater observed at time of
exploration

Approximate location of soil strata
change within a geologic soil unit

Asphalt Concrete

Measured groundwater level in
exploration, well, or piezometer

GC

PT

OH

CH

MH

OL

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTERGRAPH

(APPRECIABLE AMOUNT
OF FINES)

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

SYMBOLSMAJOR DIVISIONS

WELL-GRADED SANDS, GRAVELLY
SANDSCLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50% OF
COARSE FRACTION
RETAINED ON NO. 4

SIEVE

CL

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

POORLY-GRADED SANDS, GRAVELLY
SAND

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS  SILTY SOILS

SILTY GRAVELS, GRAVEL - SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
GREATER THAN 50

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

INORGANIC CLAYS OF HIGH
PLASTICITY

(LITTLE OR NO FINES)

ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

CLAYEY SANDS, SAND - CLAY
MIXTURES

SILTY SANDS, SAND - SILT MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

POORLY-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50% OF
COARSE FRACTION

PASSING NO. 4
SIEVE

DESCRIPTIONS

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

LETTER

Distinct contact between soil strata or
geologic units

Material Description Contact

Approximate location of soil strata
change within a geologic soil unit

Distinct contact between soil strata or
geologic units

TS



9

5

8

3

40

50/5"

6

14

12

12

12

24

18

5

1

2

2a

3

3a

4

4a

5

5a
6

7

8

Dark brown wood waste with silty sand, gravel
and cobbles (soft, moist) (fill)

(wood waste includes chips and bark fragments
to 2 inches long)

organic content = 26%

Grades to dark brown and medium stiff
(wood waste includes chips up to 3 inches long)

Grades with increasing silty sand content
(wood waste includes sawdust, bark and chips to

1 inch long)

Gray and brown silty fine to coarse sand with
wood waste, gravel and cobbles (very loose,
wet) (fill)

(wood waste includes sawdust and chips from ½
to 2½ inches long)

(wood waste includes roots and sticks to
¼-inch-diameter)

Dark brown decomposed wood waste with silty
fine sand (very soft, wet) (fill)

(hydrocarbon odor and sheen at top of sample;
sample submitted for chemical analysis)

Gray fine to coarse gravel with sand and cobbles
(dense, wet) (alluvium)

OL

SM/OL

OL

GP

1.0

3.0

4.0

11.0

12.0

17.5

Concrete surface
seal

Bentonite seal

2-inch schedule 40
PVC well casing

10/20 colorado
sand
2-inch schedule 40
PVC screen,
0.02-inch slot
width

end cap plug

Bentonite chips

31

36

57

55

30

49

69

20

52

10

Logged By
HRPDrilled

Date Measured

Diedrich D-50

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

1/22/2010
Latitude
Longitude

Drilling
Equipment

Auger Data: 5 inches I.D; 9.5 inches O.D.; Shelby Tube 3 inches I.D.

17.5

A 2 (in) well was installed on 1/20/2010 to a depth of
17.5 (ft).
Well was developed on 1/22/2010.Top of Casing

Elevation (ft)

Start End
Checked By

NCSTotal
Depth (ft)

Hollow-stem
Auger/SPT/D&M

Notes:

Hammer
Data

Surface Elevation (ft) Undetermined

N/A

Automatic
140 (lbs) / 30 (in) Drop

Holocene Drilling Drilling
Method

5.2

1/20/2010 1/20/2010

Horizontal
Datum

Vertical Datum

Flush-mount
steel
monument

locking
J-plug

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-2

Log of Monitoring Well B-1
Redevelopment of Cashmere Mill Site
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59

30

6

6

53

50/4"

0

15

18

0

15

SM

OL

SM

GP

Brown silty fine to coarse sand with gravel,
cobbles, and trace wood waste (medium
dense, moist) (fill)

Dark brown wood waste with silty sand, gravel
and cobbles (very stiff, moist) (fill)

Dark brown silty fine to coarse sand with gravel
and trace of wood waste (very loose, wet)
(fill)

Organic content = 4%

Gray fine to coarse gravel with cobbles (very
dense, wet) (alluvium)

Boring was completed about 40 feet NE of
intended location.  Various attempts to drill at
the intended location, and at 2.5, 5, 10 NW
and 15 feet E, and 25 feet NE of intended
location encountered a concrete obstruction at
a depth of 2.5 feet.

1

2

3

3a

4

4a

5

6

6a
6b

7

Wood waste includes bark fragments to
1-inch

Sampler driven on gravel or cobble

Softer drilling
Wood waste includes sawdust and chips to

1 inch long

Wood waste includes sawdust and chips to
½ inch long

No recovery

Wood waste includes sawdust and small
decomposing chips

Rough drilling

19

31

26

25

33

13

75

66

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M

17.31/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 18593-001-00

Cashmere, Washington
Figure A-3

Log of Boring B-1A
Redevelopment of Cashmere Mill Site
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47

12

27

16

50/2"

50/1"

6

6

12

15

18

5

0

1

2

3

3a

4

4a

5

5a

6

7

Dark brown wood waste mixed with silty sand,
gravel, and cobbles (soft/loose, moist) (fill)

(wood waste includes chips, bark and lumber
fragments to 3 inches long)

Organic content = 29%

(sampler driven on gravel or cobble)

Grades to medium stiff
(wood waste includes sawdust and wood chips to

2 inches long)

Grades to stiff
(wood waste includes sawdust and wood chips to

2 inches long)

Grades to medium stiff
(wood waste includes sawdust and wood chips to

½ inch long)

Gray silty fine to medium sand with gravel and
wood waste (medium dense, moist) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

(Harder drilling)

Refusal on boulder/cobbles

OL/SM

SM

GM

1.0

4.0

5.0

13.5

Concrete surface
seal

Bentonite seal

2-inch schedule 40
PVC well casing

10/20 colorado
sand

2-inch schedule 40
PVC screen,
0.02-inch slot
width

end cap plug

48

56

40

47

39

58

Logged By
HRPDrilled

Date Measured

Diedrich D-50

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

1/22/2010
Latitude
Longitude

Drilling
Equipment

Auger Data: 5 inches I.D; 9.5 inches O.D.

14.1

A 2 (in) well was installed on 1/22/2010 to a depth of
13.5 (ft).
Well was developed on 1/22/2010.Top of Casing

Elevation (ft)

Start End
Checked By

NCSTotal
Depth (ft)

Hollow-stem
Auger/SPT/D&M

Notes:

Hammer
Data

Surface Elevation (ft) Undetermined

N/A

Automatic
140 (lbs) / 30 (in) Drop

Holocene Drilling Drilling
Method

6.7

1/21/2010 1/21/2010

Horizontal
Datum

Vertical Datum

Flush-mount
steel
monument

locking
J-plug

Note: See Figure A-1 for explanation of symbols.

FIELD DATA

D
ep

th
 (f

ee
t)

0

5

10

In
te

rv
al

B
lo

w
s/

fo
ot

R
ec

ov
er

ed
 (i

n)

E
le

va
tio

n 
(fe

et
)

C
ol

le
ct

ed
 S

am
pl

e

S
am

pl
e 

N
am

e

G
ra

ph
ic

 L
og MATERIAL

DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

WELL LOG

D
ry

 D
en

si
ty

,
(p

cf
)

M
oi

st
ur

e
C

on
te

nt
, %

Sheet 1 of 1

Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-4

Log of Monitoring Well B-2
Redevelopment of Cashmere Mill Site
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18

42

50/2"

0

6

1

OL

OL/ML

GP-GM

Dark brown wood waste with silty sand, gravel
and cobbles (soft, moist) (fill)

Dark brown fine-grained wood waste mixed with
sand, gravel and cobbles (soft/loose, wet) (fill
mixed)

Gray sandy fine to coarse gravel with silt and
cobbles (dense, wet) (alluvium)

1

2

3

4

5

6

Wood waste includes sawdust, bark and
chips to 3 inches long

Large wood chunks in sampler
Organic content = 13%

Rough drilling

No recovery

Change in drilling

Rough drilling

Sampler driven on gravel or cobble

71

23

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.71/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.

FIELD DATA
B

lo
w

s/
fo

ot

D
ep

th
 (f

ee
t)

0

5

10

R
ec

ov
er

ed
 (i

n)

In
te

rv
al

C
ol

le
ct

ed
 S

am
pl

e

E
le

va
tio

n 
(fe

et
)

G
ra

ph
ic

 L
og

G
ro

up
C

la
ss

ifi
ca

tio
n MATERIAL

DESCRIPTION
S

am
pl

e 
N

am
e

Te
st

in
g

W
at

er
 L

ev
el

Sheet 1 of 1

Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-5

Log of Boring B-2A
Redevelopment of Cashmere Mill Site
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22

50/6"

63

50/2"

6

6

10

2

OL/SM

OL

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Orange brown wood waste (stiff, moist) (fill)

Dark brown wood waste mixed with silty sand,
gravel and cobbles (medium stiff/medium
dense, moist) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

1

2

3

4

5

Wood waste includes sawdust, bark
fragments and chips from ¾ inch to 3 inches

long

Wood waste includes fine shavings and
sawdust

Organic content = 63%

Wood waste includes sawdust and chips to
½ inch long

Sampler driven on gravel or cobble

Rough drilling

Rough drilling

39

93

65

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.71/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-6

Log of Boring B-3
Redevelopment of Cashmere Mill Site
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22

24

32

23

50/6"

16

18

10

12

18

OL/SM

OL

SM

SM

GP

Brown wood waste mixed with with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Dark brown wood waste with silty sand, gravel
and cobbles (stiff, moist) (fill)

Gray silty fine sand with organic matter (medium
dense, moist) (fill)

Gray silty fine to medium sand with gravel and
cobbles (medium dense, wet) (alluvium)

Gray fine to coarse gravel with sand, gravel and
cobbles (very dense, wet) (alluvium)

1

2

2a

3

3a

4

5

6

Wood waste includes bark and chips to
2 inches long

Large wood chunks in sampler
Wood waste also includes chips and bark to

3 inches long

Organic content = 57%

Large wood chunks in sampler

Hard drilling
Rough drilling

%F=20

46

39

96

49

31

46

40

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

8.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-7

Log of Boring B-4
Redevelopment of Cashmere Mill Site
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20

50/4"

6

1

OL/SM

SM

GM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Dark brown silty fine to medium sand with
organic matter, gravel and cobbles (loose,
wet) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

1

2

3

Wood waste includes bark and chips to
1 inch long

Rough drilling

Sampler driven on gravel or cobble

28

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M5.81/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

2.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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11

26

14

18

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Brown silty fine to coarse sand with gravel,
cobbles and trace wood waste (loose, wet)
(fill)

1

2

Wood waste includes chips and bark to
1 inch long

Wood waste includes sawdust and chips to
½-inch

No sheen, no odor

Wood waste includes bark and lumber
fragments to 1 inch

Heavy sheen and hydrocarbon odor from
sample; sample submitted for chemical

analysis

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M11.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

6.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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16

19

18

18

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft to medium
stiff/loose, moist to wet) (fill)

Brown silty fine to coarse sand with gravel,
cobbles and wood waste (loose, wet) (fill)

1

2

Wood waste includes shavings and chips to
2 inches long

No sheen,
no odor

Wood waste includes shavings and chips to
2 inches long

No sheen,
no odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M11.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

5.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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EXPLORATION 

NUMBER

DEPTH

(ft)
SOIL CLASSIFICATION

B-1

B-1A

15 – 16.5

16 – 17.5
Fine to medium sand with gravel (SP)

Fine to coarse sand with gravel (SP)

18593-001-00 T100   XXX:RBM:rbm   02-01-2010   (Sieve.ppt)

SYMBOL

SAND
SILT OR CLAYCOBBLES

GRAVEL

COARSE MEDIUM FINECOARSE FINE

3/8”3” #20 #200#40 #60 #1001.5” #10#43/4”



 

 

APPENDIX B 
 Logs of Test Pit Explorations Completed Previously 

by RH2 Engineering, Inc. 





















 

 

APPENDIX C 
 Chemical Analytical Report
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APPENDIX D 

REPORT LIMITATIONS AND GUIDELINES FOR USE1  

This appendix provides information to help you manage your risks with respect to the use of 

this report.  

Geotechnical Services Are Performed for Specific Purposes, Persons and Projects 

This report has been prepared for the exclusive use of RH2 Engineering, Inc., the Port of Chelan 

County, and their authorized agents.  This report is not intended for use by others, and the 

information contained herein is not applicable to other sites.   

GeoEngineers structures our services to meet the specific needs of our clients.  For example, a 

geotechnical or geologic study conducted for a civil engineer or architect may not fulfill the needs 

of a construction contractor or even another civil engineer or architect that are involved in the 

same project.  Because each geotechnical or geologic study is unique, each geotechnical 

engineering or geologic report is unique, prepared solely for the specific client and project site.  Our 

report is prepared for the exclusive use of our Client.  No other party may rely on the product of our 

services unless we agree in advance to such reliance in writing.  This is to provide our firm with 

reasonable protection against open-ended liability claims by third parties with whom there would 

otherwise be no contractual limits to their actions.  Within the limitations of scope, schedule and 

budget, our services have been executed in accordance with our Agreement with the Client and 

generally accepted geotechnical practices in this area at the time this report was prepared.  

This report should not be applied for any purpose or project except the one originally contemplated. 

A Geotechnical Engineering or Geologic Report is Based on a Unique Set of Project-

Specific Factors 

This report has been prepared for the preliminary design of the redevelopment of the Cashmere 

Mill site in Cashmere, Washington.  GeoEngineers considered a number of unique, project-specific 

factors when establishing the scope of services for this project and report.  Unless GeoEngineers 

specifically indicates otherwise, do not rely on this report if it was: 

■ not prepared for you, 

■ not prepared for your project, 

■ not prepared for the specific site explored, or 

■ completed before important project changes were made. 

For example, changes that can affect the applicability of this report include those that affect: 

■ the function of the proposed structure; 

■ elevation, configuration, location, orientation or weight of the proposed structure;  

■ composition of the design team; or 

■ project ownership. 

                                                           

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org .  
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If important changes are made after the date of this report, GeoEngineers should be given the 

opportunity to review our interpretations and recommendations and provide written modifications 

or confirmation, as appropriate. 

Subsurface Conditions Can Change 

This geotechnical or geologic report is based on conditions that existed at the time the study was 

performed.  The findings and conclusions of this report may be affected by the passage of time, by 

manmade events such as construction on or adjacent to the site, or by natural events such as 

floods, earthquakes, slope instability or groundwater fluctuations.  Always contact GeoEngineers 

before applying a report to determine if it remains applicable.  

Most Geotechnical and Geologic Findings Are Professional Opinions 

Our interpretations of subsurface conditions are based on field observations from widely spaced 

sampling locations at the site.  Site exploration identifies subsurface conditions only at those 

points where subsurface tests are conducted or samples are taken.  GeoEngineers reviewed field 

and laboratory data and then applied our professional judgment to render an opinion about 

subsurface conditions throughout the site.  Actual subsurface conditions may differ, sometimes 

significantly, from those indicated in this report.  Our report, conclusions and interpretations should 

not be construed as a warranty of the subsurface conditions.   

Geotechnical Engineering Report Recommendations Are Not Final 

Do not over-rely on the preliminary construction recommendations included in this report.  These 

recommendations are not final, because they were developed principally from GeoEngineers’ 

professional judgment and opinion.  GeoEngineers’ recommendations can be finalized only by 

observing actual subsurface conditions revealed during construction.  GeoEngineers cannot 

assume responsibility or liability for this report's recommendations if we do not perform 

construction observation. 

Sufficient monitoring, testing and consultation by GeoEngineers should be provided during 

construction to confirm that the conditions encountered are consistent with those indicated by the 

explorations, to provide recommendations for design changes should the conditions revealed 

during the work differ from those anticipated, and to evaluate whether or not earthwork activities 

are completed in accordance with our recommendations.  Retaining GeoEngineers for construction 

observation for this project is the most effective method of managing the risks associated with 

unanticipated conditions. 

A Geotechnical Engineering or Geologic Report Could be Subject to Misinterpretation 

Misinterpretation of this report by other design team members can result in costly problems.  

You could lower that risk by having GeoEngineers confer with appropriate members of the design 

team after submitting the report.  Also retain GeoEngineers to review pertinent elements of the 

design team's plans and specifications.  Contractors can also misinterpret a geotechnical 

engineering or geologic report.  Reduce that risk by having GeoEngineers participate in pre-bid and 

preconstruction conferences, and by providing construction observation. 
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Do Not Redraw the Exploration Logs 

Geotechnical engineers and geologists prepare final boring and testing logs based upon their 

interpretation of field logs and laboratory data.  To prevent errors or omissions, the logs included in 

a geotechnical engineering or geologic report should never be redrawn for inclusion in architectural 

or other design drawings.  Only photographic or electronic reproduction is acceptable, but 

recognize that separating logs from the report can elevate risk. 

Give Contractors a Complete Report and Guidance 

Some owners and design professionals believe they can make contractors liable for unanticipated 

subsurface conditions by limiting what they provide for bid preparation.  To help prevent costly 

problems, give contractors the complete geotechnical engineering or geologic report, but preface it 

with a clearly written letter of transmittal.  In that letter, advise contractors that the report was not 

prepared for purposes of bid development and that the report's accuracy is limited; encourage 

them to confer with GeoEngineers and/or to conduct additional study to obtain the specific types of 

information they need or prefer.  A pre-bid conference can also be valuable.  Be sure contractors 

have sufficient time to perform additional study.  Only then might an owner be in a position to give 

contractors the best information available, while requiring them to at least share the financial 

responsibilities stemming from unanticipated conditions.  Further, a contingency for unanticipated 

conditions should be included in your project budget and schedule. 

Contractors Are Responsible for Site Safety on Their Own Construction Projects  

Our geotechnical recommendations are not intended to direct the contractor’s procedures, 

methods, schedule or management of the work site.  The contractor is solely responsible for job 

site safety and for managing construction operations to minimize risks to on-site personnel and to 

adjacent properties. 

Read These Provisions Closely 

Some clients, design professionals and contractors may not recognize that the geoscience 

practices (geotechnical engineering or geology) are far less exact than other engineering and 

natural science disciplines.  This lack of understanding can create unrealistic expectations that 

could lead to disappointments, claims and disputes.  GeoEngineers includes these explanatory 

“limitations” provisions in our reports to help reduce such risks.  Please confer with GeoEngineers 

if you are unclear how these “Report Limitations and Guidelines for Use” apply to your project 

or site. 

Geotechnical, Geologic and Environmental Reports Should Not be Interchanged 

The equipment, techniques and personnel used to perform an environmental study differ 

significantly from those used to perform a geotechnical or geologic study and vice versa.  For that 

reason, a geotechnical engineering or geologic report does not usually relate any environmental 

findings, conclusions or recommendations; e.g., about the likelihood of encountering underground 

storage tanks or regulated contaminants.  Similarly, environmental reports are not used to address 

geotechnical or geologic concerns regarding a specific project.  
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Biological Pollutants 

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or 

assessment of the presence of Biological Pollutants.  Accordingly, this report does not include any 

interpretations, recommendations, findings, or conclusions regarding the detecting, assessing, 

preventing or abating of Biological Pollutants and no conclusions or inferences should be drawn 

regarding Biological Pollutants, as they may relate to this project.  The term “Biological Pollutants” 

includes, but is not limited to, molds, fungi, spores, bacteria, and viruses, and/or any of their 

byproducts. 

If Client desires these specialized services, they should be obtained from a consultant who offers 

services in this specialized field. 
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RH2 TECHNICAL 

Memorandum 
 
 

 

Client: Port of Chelan County 

Project: Cashmere Mill Site 

Project File: PCC 208.020.01.126 Project Manager:  Karen Kornher., P.E. 

Composed by: Adam Neff 

Reviewed by: Karen Kornher, P.E. 

Subject: Groundwater table investigation 

Date: 6/27/11 

 

 

Summary 
 
RH2 Engineering Inc., (RH2) performed a groundwater investigation during May and June 
2011 to better characterize the groundwater conditions at the Cashmere Millsite property to 
support planning for future development. The investigation measured groundwater elevation 
fluctuations during the study period to anticipate seasonal trends and ranges in the depth to 
groundwater at the property.  

Groundwater elevations were measured at one monitoring well, installed previously by Geo 
Engineers on January 20, 2010, and were measured in four excavations (constructed during 
the wood waste removal project) that encountered the groundwater table from the current. 
The depth to water in the well and excavations were measured during May 10, 1011 to June 
1, 2011. During the sampling period the site recieved several large rain events. Following 
these events the observed groundwater elevation with the open excavations increased by 2-
4.5” while groundwater elevations within the monitoring well slight decreased. The increase 
is likely due to the precipitation while variation in increase is likely due to the influence of 
surface water runoff into the excavations. It is assumed that these excavations still provide 
value in determining the groundwater table elevation, albeit a less precise measurement than 
the monitoring well.  

During the sampling period the groundwater table within the monitoring well fluctuated 
between 4.75’ and 4.92’ below the ground surface. Using these values and the value from the 
well install during January 2010, 5.2’ below ground surface, the site can expect to see of 
groundwater fluctuation of at least 0.45’ if not more during a year.  

Groundwater elevations from this investigation are published in the figure “Cashmere Mill Site 
Groundwater Elevations”. Based on these elevations, depth to the expected groundwater table 
can be determined when used in conjuction with ground surface elevation data.  
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RH2 TECHNICAL 

Memorandum 
 

 

 

Client: Port of Chelan County 

Project: Former Cashmere Mill 

Project File: PCC 208020.01.127 Project Manager:  Karen Kornher, P.E. 

Composed by: Steve Nelson, L.G., L.HG, L.E.G 

Reviewed by: Randy Asplund, P.E. 

Subject: Construction Dewatering at the Former Cashmere Mill Site 

Date: November 7, 2012 
 

 

 

 

 

 

 

 

Introduction 

This technical memorandum summarizes the soil, wood waste, and groundwater conditions 
at the Port of Chelan County (Port) former Cashmere Mill (the Site) to support the design 
and implementation of construction dewatering for the upcoming Site remediation project.  
The Site was formerly used as a lumber mill during the early- to mid-1900s.  Wood waste 
from milling activities and log storage was deposited on the Site at and below existing grade 
to depths up to 15 feet. Some woodwaste was likely placed in natural topographic 
depressions that were former stream channels or ponds at the confluence of Wenatchee 
River and Brender Creek.  Portions of the wood waste were placed below the current depth 
of the water table at the Site (approximately 4 to 6 feet).  The Port intends to remove 
portions of wood waste from the Site and replace the wood waste with compacted granular 
fill to recover developable land.  Removal and replacement of wood waste below the water 
table will require some form of construction dewatering to maintain excavation stability and 
minimize excavation of wet wood waste and soil. 

Summary of Investigations 

Between 2007 and 2012, the Port conducted several investigations to document the 
composition and properties of soil and wood waste and to identify groundwater conditions 

11/7/2012 11/7/2012 
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at the Site. The investigations included test pit exploration to depths ranging from                
4 to 15 feet, soil borings and monitoring wells completed at depths of 15 feet, and a 
dewatering test well to a depth of 26 feet.  Figure 1 identifies test pit and boring locations.  
Representative samples of soil, wood waste, and groundwater were collected and analyzed 
for chemical composition.  A bibliography of the investigations is included as a reference list 
attached to this memorandum (Attachment 1). Site boring logs and test pit exploration 
findings are included in Attachment 2. 

A dewatering test well was constructed to evaluate the effect of groundwater pumping on 
water levels and estimate aquifer properties of the native soil below the wood waste.  The    
5-inch-diameter well was completed within native soil below the base of wood waste using a 
10-foot-long, wire-wrapped, stainless steel screen installed from 12 to 22 feet below grade.  
Static water level in the well was 4 feet below ground surface.  The dewatering well was 
pumped at a rate of 92 gallons per minute (gpm) for several hours.  The water level in the 
well drew down 6.2 feet to slightly above the base of the wood waste and then stabilized.  
After pumping, the groundwater level recovered to the static level in about 60 minutes.  
Figure 2 shows the results of the dewatering pumping and recovery test.  The specific 
capacity of the well was 14.8 gpm per foot of drawdown (Attachment 3).  The analysis of 
the pumping and recovery tests indicates an aquifer transmissivity value of approximately   
32,000 gallons per foot per day, or 3 feet squared per minute (ft2/min).   

Summary of Findings 

Soil and Wood Waste  

The wood waste is a mixture of variable amounts of sawdust, scrap lumber, and woody 
debris (bark, limbs, and roots).  The wood waste also contains variable amounts of sand to 
cobble-size granular fill and locally contains minor amounts of concrete and metal 
construction debris. The wood waste thickness ranges from a few inches at the surface to up 
to 15 feet.  

Native soil underlying the wood waste consists of layers of sand, gravelly sand, and silty sand 
deposited by the Wenatchee River and Brender Creek.   

Groundwater 

The local groundwater table exists below the Site at depths ranging from 4 to 6 feet.  
Groundwater elevations fluctuate approximately 1 foot during the year, and surface water 
elevations of the Wenatchee River and Brender Creek fluctuate by several feet during the 
year.  Groundwater elevations do not appear to fluctuate with surface water levels. 

Excavations into the wood waste a few feet below the water table typically encounter minor 
seepage from the wood waste at rates of less than 10 gpm into the open excavations. 
Seepage rates increase from progressively deeper excavations.  Over several hours, the water 
level in the open excavations in wood waste typically rises to the elevation of the local water 
table.  Excavations into native soil below the water table experience much higher seepage 
rates from the native soil, and water levels in open excavations quickly rise to the local water 
table elevation. 
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Dewatering Objectives 

The observations of groundwater levels during shallow excavation, soil and monitoring well 
construction, and dewatering well testing indicates that the native soil has a much higher 
transmissivity value than wood waste.  Excavation into the shallow wood waste a few feet 
below the water table level will encounter seepage that likely can be controlled with local 
sumping.  Deeper excavations will encounter higher rates of seepage that may not be 
controlled with local sumping and could create unstable excavations (for example, quick 
conditions, piping, and sand boils) if groundwater pressures in the native soil beneath the 
wood waste are not reduced.   

The dewatering test well indicates that the native soil exhibits a permeability that would 
support construction dewatering consisting of dewatering wells or well points.  Either of 
these two methods could be used to depressurize the native soil below the wood waste 
before excavation.  However, the large area that likely will require construction dewatering 
and permeability of the native soil indicates that dewatering wells would likely be selected as 
the preferred method for dewatering. 

Construction dewatering could generate 50 gpm during shallow excavation into soil that 
would likely be managed through sumping.  Excavation into deeper wood waste below 
depths of 8 to 10 feet likely will require construction dewatering that will likely generate 
groundwater discharge rates ranging from 300 to 500 gpm.  The range of groundwater 
discharge will depend on the permeability of the native soil and wood waste at the excavated 
area, the depth of the excavation, and the method used for groundwater control.   

The native soil exhibits a relatively high transmissivity value that groundwater withdrawal 
could affect groundwater levels at a distance of 50 to 200 feet from the well.  It is possible 
that groundwater withdrawal could capture a portion of Brender Creek streamflow, 
depending on the degree of hydraulic continuity between the creek and the adjacent 
saturated wood waste and native soil.  Based on the predicted groundwater withdrawal rates, 
the change in flow will not likely be measurable. However, even this insignificant effect may 
be mitigated by infiltrating groundwater discharging from the dewatering system back into 
the ground next to Brender Creek in order to recharge the groundwater and augment flow in 
the creek. 

Using the Theis method and cumulative drawdown analysis (Cashman and Preene, 2001), 
RH2 estimated the total groundwater withdrawal rate from a wellfield surrounding the 
deepest area of excavation measuring approximately 350 feet by 300 feet.  A calibrated 
spreadsheet model was used to calculate the drawdown at eight individual pumping wells 
surrounding the excavation area and an observation well at the center of the area. Using the 
estimate of transmissivity (3 ft2/min) from the dewatering test, a network of eight well 
pumping at a combined rate of 400 gpm would theoretically induce a groundwater 
drawdown of approximately 12 to 13 feet at the edge of the excavation and 11.6 feet at the 
center of the excavation (Attachment 3).   This theoretical estimate may be used to guide 
contractors to prepare bid estimates.  Successful groundwater control will require 
establishing background water level data in the excavation area before construction and 
confirming the progress and performance of groundwater control during construction.  
Groundwater monitoring wells and dewatering wells should be constructed so that well 
screens fully penetrate the native soil aquifer and are fully developed prior to use. 
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Water Quality and Discharge  

Groundwater withdrawn during pumping should be routed into a settling tank and then 
passed through a granular activated carbon filter to remove any dissolved organic 
compounds and trace metals. The treated water should be periodically monitored for 
turbidity and organic compounds and discharged to one or more infiltration areas identified 
on the Site as suitable for groundwater recharge and capable of recharging the native soil and 
augmenting Brender Creek.   
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Figure 1 

Test Pit and Soil Boring Locations 
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Figure 2 
Dewatering Drawdown and Recovery 

 Test Results 
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Figure 2 - Test Well Dewatering Drawdown and Recovery Results

Port Chelan County Cashmere Mill Site
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Bibliography of Site Investigations 



Cashmere Mill Site Geological Investigation Bibliography 
 

• 1990. Phase 1 Environmental Site Assessment, Forsgren and Associates, Inc.  
o No subsurface explorations.  

• 2007. Feasibility Report and Geologic Report. RH2 Engineering, Inc. 
o Fourteen (14) test pits excavated with a backhoe; characterized subsurface 

conditions.  

• 2009. Cashmere Mill Site Improvements, Phase 1 – Surface Cleanup. RH2 Engineering, Inc.  
o Nine (9) test pits excavated with a backhoe; data used for support of design project.  

• 2010. Redevelopment of Cashmere Mill Site, Mill Road, and Sunset Highway, Cashmere Washington. 
GeoEngineers, Inc.  

o Nine (9) borings or attempted borings characterizing subsurface conditions.  
 

• 2012. Cashmere Mill Site Remediation. RH2 Engineering, Inc. 

o Twenty-six (26) test pits excavated with a backhoe; data used for support of design 

project. 



 

Attachment 2 

Site Boring Logs and Test Logs 
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Date: 11/30/09

No Samples Taken

Test Pit Time Depth From Surface Description

A 9:15 0 to 2.5 Brown Silty Sand 

2.5 to 8 Gray Wood Waste with Silty Sand and Gravel

8 Water Table

B 9:30 0 to 3 Brown Wood Waste with Silty Sand 

3 to 8.5 Gray Wood Waste with Silty Sand and Gravel

8.5 Water Table

C 9:50 0 to 2 Brown Wood Waste 

2 to 5 Brown Silty Sand with Cobbles

5 to 7 Gray Silty Sand 

7 Water Table

D 10:06 0 to 4.5 Brown Wood Waste

4.5 to 7 Gray Silty Sand - Free of Organics

7 Water Table

E 11:46 0 to 3 Brown Silty Sand with Gravel

3 to 3.5 Brown Silty Sand with Cobles

3.5 to 6 Gray Silty Sand 

F 10:25 0 to 1 Brown Silty Sand

1 to 3.5 Bright Orange/Brown Wood Waste

3.5 to 5 Gray Silty Sand with Cobles

G 11:24 0 to 2 Brown Silty Sand 

2 to 4 Gray Silty Sand with Cobles

4 to 5.5 Dark Black/Brown Wood Waste - Bark Chips

5.5 Water Table

H 11:10 0 to 2 Brown Silty Sand 

2 to 3.5 Gray Silty Sand with Cobles

3.5 to 5 Gray Silty Sand 

5 Water Table

I 10:56 0 to 3 Brown Silty Wood waste 

3 to 4 Gray Wood Waste with Silty Sand and Cobles

4 to 6 Gray Silty Sand 
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Shelby tube

ADDITIONAL MATERIAL SYMBOLS

AC

Cement Concrete

Sampler Symbol Descriptions

GRAPH

Measured free product in well or
piezometer

Topsoil/
Forest Duff/Sod

Direct-Push

Crushed Rock/
Quarry Spalls

Graphic Log Contact

Sheen Classification

Laboratory / Field Tests

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted).  See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

%F
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PP
SA
TX
UC
VS

FIGURE A-1

2.4-inch I.D. split barrel

NOTE:  The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Perched water observed at time of
exploration

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CC

CR

Percent fines
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Pocket penetrometer
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Bulk or grab

Piston

Standard Penetration Test (SPT)

Groundwater observed at time of
exploration

Approximate location of soil strata
change within a geologic soil unit

Asphalt Concrete

Measured groundwater level in
exploration, well, or piezometer

GC

PT

OH

CH

MH

OL

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTERGRAPH

(APPRECIABLE AMOUNT
OF FINES)

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

SYMBOLSMAJOR DIVISIONS

WELL-GRADED SANDS, GRAVELLY
SANDSCLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50% OF
COARSE FRACTION
RETAINED ON NO. 4

SIEVE

CL

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

POORLY-GRADED SANDS, GRAVELLY
SAND

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS  SILTY SOILS

SILTY GRAVELS, GRAVEL - SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
GREATER THAN 50

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

INORGANIC CLAYS OF HIGH
PLASTICITY

(LITTLE OR NO FINES)

ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

CLAYEY SANDS, SAND - CLAY
MIXTURES

SILTY SANDS, SAND - SILT MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

POORLY-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50% OF
COARSE FRACTION

PASSING NO. 4
SIEVE

DESCRIPTIONS

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

LETTER

Distinct contact between soil strata or
geologic units

Material Description Contact

Approximate location of soil strata
change within a geologic soil unit

Distinct contact between soil strata or
geologic units

TS
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3

40

50/5"

6

14

12

12

12

24

18

5

1

2

2a

3

3a

4

4a

5

5a
6

7

8

Dark brown wood waste with silty sand, gravel
and cobbles (soft, moist) (fill)

(wood waste includes chips and bark fragments
to 2 inches long)

organic content = 26%

Grades to dark brown and medium stiff
(wood waste includes chips up to 3 inches long)

Grades with increasing silty sand content
(wood waste includes sawdust, bark and chips to

1 inch long)

Gray and brown silty fine to coarse sand with
wood waste, gravel and cobbles (very loose,
wet) (fill)

(wood waste includes sawdust and chips from ½
to 2½ inches long)

(wood waste includes roots and sticks to
¼-inch-diameter)

Dark brown decomposed wood waste with silty
fine sand (very soft, wet) (fill)

(hydrocarbon odor and sheen at top of sample;
sample submitted for chemical analysis)

Gray fine to coarse gravel with sand and cobbles
(dense, wet) (alluvium)

OL

SM/OL

OL

GP

1.0

3.0

4.0

11.0

12.0

17.5

Concrete surface
seal

Bentonite seal

2-inch schedule 40
PVC well casing

10/20 colorado
sand
2-inch schedule 40
PVC screen,
0.02-inch slot
width

end cap plug

Bentonite chips

31

36

57

55

30

49

69

20

52

10

Logged By
HRPDrilled

Date Measured

Diedrich D-50

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

1/22/2010
Latitude
Longitude

Drilling
Equipment

Auger Data: 5 inches I.D; 9.5 inches O.D.; Shelby Tube 3 inches I.D.

17.5

A 2 (in) well was installed on 1/20/2010 to a depth of
17.5 (ft).
Well was developed on 1/22/2010.Top of Casing

Elevation (ft)

Start End
Checked By

NCSTotal
Depth (ft)

Hollow-stem
Auger/SPT/D&M

Notes:

Hammer
Data

Surface Elevation (ft) Undetermined

N/A

Automatic
140 (lbs) / 30 (in) Drop

Holocene Drilling Drilling
Method

5.2

1/20/2010 1/20/2010

Horizontal
Datum

Vertical Datum

Flush-mount
steel
monument

locking
J-plug

Note: See Figure A-1 for explanation of symbols.
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Figure A-2

Log of Monitoring Well B-1
Redevelopment of Cashmere Mill Site
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30

6

6

53

50/4"

0

15

18

0

15

SM

OL

SM

GP

Brown silty fine to coarse sand with gravel,
cobbles, and trace wood waste (medium
dense, moist) (fill)

Dark brown wood waste with silty sand, gravel
and cobbles (very stiff, moist) (fill)

Dark brown silty fine to coarse sand with gravel
and trace of wood waste (very loose, wet)
(fill)

Organic content = 4%

Gray fine to coarse gravel with cobbles (very
dense, wet) (alluvium)

Boring was completed about 40 feet NE of
intended location.  Various attempts to drill at
the intended location, and at 2.5, 5, 10 NW
and 15 feet E, and 25 feet NE of intended
location encountered a concrete obstruction at
a depth of 2.5 feet.

1

2

3

3a

4

4a

5

6

6a
6b

7

Wood waste includes bark fragments to
1-inch

Sampler driven on gravel or cobble

Softer drilling
Wood waste includes sawdust and chips to

1 inch long

Wood waste includes sawdust and chips to
½ inch long

No recovery

Wood waste includes sawdust and small
decomposing chips

Rough drilling

19
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26
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13

75

66

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M

17.31/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Figure A-3

Log of Boring B-1A
Redevelopment of Cashmere Mill Site
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47

12

27

16

50/2"

50/1"

6

6

12

15

18

5

0

1

2

3

3a

4

4a

5

5a

6

7

Dark brown wood waste mixed with silty sand,
gravel, and cobbles (soft/loose, moist) (fill)

(wood waste includes chips, bark and lumber
fragments to 3 inches long)

Organic content = 29%

(sampler driven on gravel or cobble)

Grades to medium stiff
(wood waste includes sawdust and wood chips to

2 inches long)

Grades to stiff
(wood waste includes sawdust and wood chips to

2 inches long)

Grades to medium stiff
(wood waste includes sawdust and wood chips to

½ inch long)

Gray silty fine to medium sand with gravel and
wood waste (medium dense, moist) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

(Harder drilling)

Refusal on boulder/cobbles

OL/SM

SM

GM

1.0

4.0

5.0

13.5

Concrete surface
seal

Bentonite seal

2-inch schedule 40
PVC well casing

10/20 colorado
sand

2-inch schedule 40
PVC screen,
0.02-inch slot
width

end cap plug
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Logged By
HRPDrilled

Date Measured

Diedrich D-50

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

1/22/2010
Latitude
Longitude

Drilling
Equipment

Auger Data: 5 inches I.D; 9.5 inches O.D.

14.1

A 2 (in) well was installed on 1/22/2010 to a depth of
13.5 (ft).
Well was developed on 1/22/2010.Top of Casing

Elevation (ft)

Start End
Checked By

NCSTotal
Depth (ft)

Hollow-stem
Auger/SPT/D&M

Notes:

Hammer
Data

Surface Elevation (ft) Undetermined

N/A

Automatic
140 (lbs) / 30 (in) Drop

Holocene Drilling Drilling
Method

6.7

1/21/2010 1/21/2010

Horizontal
Datum

Vertical Datum

Flush-mount
steel
monument

locking
J-plug

Note: See Figure A-1 for explanation of symbols.
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Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-4

Log of Monitoring Well B-2
Redevelopment of Cashmere Mill Site
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42

50/2"

0

6

1

OL

OL/ML

GP-GM

Dark brown wood waste with silty sand, gravel
and cobbles (soft, moist) (fill)

Dark brown fine-grained wood waste mixed with
sand, gravel and cobbles (soft/loose, wet) (fill
mixed)

Gray sandy fine to coarse gravel with silt and
cobbles (dense, wet) (alluvium)

1

2

3

4

5

6

Wood waste includes sawdust, bark and
chips to 3 inches long

Large wood chunks in sampler
Organic content = 13%

Rough drilling

No recovery

Change in drilling

Rough drilling

Sampler driven on gravel or cobble

71

23

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.71/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-5

Log of Boring B-2A
Redevelopment of Cashmere Mill Site
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22

50/6"

63

50/2"

6

6

10

2

OL/SM

OL

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Orange brown wood waste (stiff, moist) (fill)

Dark brown wood waste mixed with silty sand,
gravel and cobbles (medium stiff/medium
dense, moist) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

1

2

3

4

5

Wood waste includes sawdust, bark
fragments and chips from ¾ inch to 3 inches

long

Wood waste includes fine shavings and
sawdust

Organic content = 63%

Wood waste includes sawdust and chips to
½ inch long

Sampler driven on gravel or cobble

Rough drilling

Rough drilling

39

93

65

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.71/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-6

Log of Boring B-3
Redevelopment of Cashmere Mill Site
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24

32

23

50/6"

16

18

10

12

18

OL/SM

OL

SM

SM

GP

Brown wood waste mixed with with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Dark brown wood waste with silty sand, gravel
and cobbles (stiff, moist) (fill)

Gray silty fine sand with organic matter (medium
dense, moist) (fill)

Gray silty fine to medium sand with gravel and
cobbles (medium dense, wet) (alluvium)

Gray fine to coarse gravel with sand, gravel and
cobbles (very dense, wet) (alluvium)

1

2

2a

3

3a

4

5

6

Wood waste includes bark and chips to
2 inches long

Large wood chunks in sampler
Wood waste also includes chips and bark to

3 inches long

Organic content = 57%

Large wood chunks in sampler

Hard drilling
Rough drilling

%F=20

46

39

96

49

31

46

40

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

8.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-7

Log of Boring B-4
Redevelopment of Cashmere Mill Site
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20

50/4"

6

1

OL/SM

SM

GM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Dark brown silty fine to medium sand with
organic matter, gravel and cobbles (loose,
wet) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

1

2

3

Wood waste includes bark and chips to
1 inch long

Rough drilling

Sampler driven on gravel or cobble

28

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M5.81/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

2.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-8

Log of Boring B-5
Redevelopment of Cashmere Mill Site
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26

14

18

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Brown silty fine to coarse sand with gravel,
cobbles and trace wood waste (loose, wet)
(fill)

1

2

Wood waste includes chips and bark to
1 inch long

Wood waste includes sawdust and chips to
½-inch

No sheen, no odor

Wood waste includes bark and lumber
fragments to 1 inch

Heavy sheen and hydrocarbon odor from
sample; sample submitted for chemical

analysis

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M11.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

6.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-9

Log of Boring B-6
Redevelopment of Cashmere Mill Site
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16

19

18

18

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft to medium
stiff/loose, moist to wet) (fill)

Brown silty fine to coarse sand with gravel,
cobbles and wood waste (loose, wet) (fill)

1

2

Wood waste includes shavings and chips to
2 inches long

No sheen,
no odor

Wood waste includes shavings and chips to
2 inches long

No sheen,
no odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M11.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

5.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-10

Log of Boring B-7
Redevelopment of Cashmere Mill Site
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EXPLORATION 

NUMBER

DEPTH

(ft)
SOIL CLASSIFICATION

B-1

B-1A

15 – 16.5

16 – 17.5
Fine to medium sand with gravel (SP)

Fine to coarse sand with gravel (SP)

18593-001-00 T100   XXX:RBM:rbm   02-01-2010   (Sieve.ppt)

SYMBOL

SAND
SILT OR CLAYCOBBLES

GRAVEL

COARSE MEDIUM FINECOARSE FINE

3/8”3” #20 #200#40 #60 #1001.5” #10#43/4”
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      RH2 Engineering 

Cashmere Mill Site Test Pit Summary – August 30, 2012 

Project & Owner Port of Chelan County Project Number 208.020.01.127 

Dates August 30, 2012 Location Cashmere Mill Site 

Field Rep Adam Neff  Photos J:\data\PCC\208-020\01 Port\127 Site Clean-up\GEO\photos 

 

Boring 
Total 

Depth 

Samples 

Collected 
Depth and Description 

CMS-08302012-1 6 N Sandy COBBLE with gravel (GP). No petroleum odor, no wood waste.  

CMS-08302012-2 6 N Sandy COBBLE with gravel (GP). No petroleum odor, no wood waste. Water level: 4.3’ 

CMS-08302012-3 5.5 N Cobbly SAND with gravel (SP). No petroleum odor, no wood waste. Water level: 5.1’ 

CMS-08302012-4 7 Y SAND with gravel and cobbles (SP). Light petroleum odor, no wood waste. Water level: 2.5’ 

CMS-08302012-5 7 Y Cobbly SAND with gravel (SP). No petroleum odor, no wood waste. Water level: 6’ 

CMS-08302012-6 7 Y 
SAND with gravel and cobbles and construction debris (SP). Significant petroleum odor, no wood waste. 

Water level: 6.7’ 

CMS-08302012-7 6 Y 
0-3 Mix of wood waste, sand, and gravel. Light petroleum odor.  

3-6 SAND with gravel and cobbles (SP).  

CMS-08302012-8 5 Y 
0-2.5 Mix of wood waste, sand, and gravel. 

2.5-5 Coarse SAND with gravel and cobbles (SP). No petroleum odor.  

CMS-08302012-9 4.5 Y 
0-3 wood waste 

3-4.5 grey coarse cobbly SAND with gravel (SP). Water level: 3.5’.  No odor. 

CMS-08302012-10 5.5 N 

0 - 2.2 Crushed concrete 

2.2 - 2.5 FILL sand with gravel and organics 

2.5 – 5.5 Coarse sand w/gravel and cobbles. Water level 5’ 

CMS-08302012-11 4 Y 
0 – 1 sand with gravel and wood waste 

1 – 4 gray coarse sand with gravel and cobble. Hydrocarbon smell. Water level at 3.2’ 

CMS-08302012-12 4 Y 
0 – 2 mix, sand with silt, gravel, cobbles and wood waste 

2 – 4 Cobbly sand w/gravel. Hydrocarbon smell in all material.  Water level at 2.5 ft. 

CMS-08302012-13 4 N 0 – 4 fill with wood waste and construction debris. Hydrocarbon smell. Water level 2.8’ 



       

      RH2 Engineering 

CMS-08302012-14 6.8 Y 

0 – 2.8 Silt, sand, cobbles and some wood waste 

2.8 – 6.5 Wood waste 

6.5 – 6.8 medium sand (clean, native).  No odor. 

CMS-08302012-15 6.5 Y 
0 – 3.5 mixed fill with some construction debris, Sand w/gravel and cobbles 

3.5 – 6.5 clean wood waste. Water level at 6.0’. No odor.  

CMS-08302012-16 4 N 0 – 4 sand with gravel and cobbles. Slight hydrocarbon smell. Water level at 4’ 

CMS-08302012-17 4 N 0 – 4 fill with construction debris, sandy cobble w/gravel. Hydrocarbon smell.   

CMS-08302012-18 2 N 0 – 2 crushed concrete. 2’ refusal  on slab of concrete (railroad rail on concrete)  

CMS-08302012-19 2.5 N 0 – 2.5 crushed concrete. 2’ refusal  on slab of concrete (railroad rail on concrete) 

CMS-08302012-20 2 N 0 – 2 crushed concrete. 2’ refusal  on slab of concrete (railroad rail on concrete) 

CMS-08302012-21 2 N 0 – 2 crushed concrete. 2’ refusal  on slab of concrete  

CMS-08302012-22 5 Y 

0 – 1 crushed concrete 

1 – 4 mixed sand with gravel, some cobbles and construction debris. Hydrocarbon smell 

4 – 5 gravelly sand with cobbles (native). Water level at 4.5 ft. 

CMS-08302012-23 7.5 Y 

0 - 4.5 Sand with gravel and cobbles, some construction debris. Very dense 

4.5 – 7 Wood waste with sand and cobble. Hydrocarbon contamination 

7 - 7.5 fine sand with organics (native)  

CMS-08302012-24 8 Y 

0 - 1.5 Top soil with organics 

1.5 – 6.5 Wood waste with sand and cobble. Hydrocarbon smell 

6.5 – 8 medium sand (native). Water level at 7.5’ 

CMS-08302012-25 7 N 
0 – 6 fine sand with silt, gravel and organics.  (very little wood waste, mostly roots) 

6 – 7 grey medium sand with gravel (native). Water level at 6.3’ 

CMS-08302012-26 8.5 Y 
0 – 8.3 Wood waste w/sand and silt 

8.3 - 8.5 grey sand with gravel and cobbles. Water level at 8’ 

CMS-08302012-27 7.5 Y 

0 - 0.5 top soil w/organics 

0.5 – 2 sand w/gravel, some cobbles 

2 – 3 wood waste 

3 – 5 cobbly sand w/gravel 

5 – 6.5 medium sand (native) 

6.5 – 7.5 sandy cobble w/gravel (native)  
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1. Introduction 

This removal action work plan (Plan) was prepared by RH2 Engineering, Inc., (RH2) with support 
of Maul Foster & Alongi, Inc., (MFA) on behalf of the Port of Chelan County (Port). The Port 
owns the former Cashmere Mill properties (site) (Figure 1) and intends to transfer the site to a 
prospective purchaser (Crunch Pak, of Cashmere, Washington) that intends to redevelop the site for 
commercial use as a fruit storage warehouse and fruit bin storage site. As a condition of purchase, 
Crunch Pak requires removal of all wood waste-related materials resulting from former mill activities 
from the developable areas of the site, removal of known, and any discovered, petroleum 
hydrocarbon-contaminated soil (PCS), and backfilling the excavated areas and filling other areas of 
the site with structural import fill to regrade the site and to improve drainage. The Port intends to 
conduct wood waste and PCS removal actions and place structural import fill (the removal action) in 
2013.  

The Washington State Department of Ecology (Ecology) is providing funding through an 
Interagency Agreement to support the removal action, which outlines the basic objectives of the 
removal action and requirements to achieve a determination of no-further-action (NFA) for the site. 
The NFA determination for soil will be based on confirmation that all PCS and wood waste 
containing contaminant concentrations exceeding associated cleanup levels have been removed from 
the site. The Port will also conduct groundwater characterization as part of this removal action after 
wood waste and PCS removal activities are complete. The objective of the groundwater 
characterization efforts is to confirm that no contaminants of concern remain in groundwater 
beneath the Site at concentrations exceeding associated cleanup levels. Initial groundwater 
characterization will be completed to determine the nature and extent of groundwater contaminants 
and will guide the development of a groundwater monitoring program, if determined necessary 
based on initial sampling results, to assess the fate of any residual contaminants in groundwater and 
what form of groundwater remediation, if any, would be required to achieve an NFA for 
groundwater at the site.  

This work plan describes removal action activities to meet the project objectives. The work plan 
summarizes background information, defines field activities and specifications, and identifies 
applicable regulatory requirements necessary to complete the removal action. Key personnel, 
organizations, individual roles, and responsibilities associated with implementation of the removal 
action are described in Section 7. 

Implementation of this work plan following plan approval will include procurement of materials and 
services, completion of required activities, and restoration of the site. Soil confirmation sampling 
after wood waste and PCS removal will provide data necessary for obtaining NFA determination for 
soil at the site. Documentation of all activities completed, including the achievement of the removal 
action objectives, will be presented in a removal action report. 

2. Site Summary 

The Port has conducted environmental site assessments at the site since 2007. Reports describing 
the activities and findings of the assessments pertaining to the nature and extent of wood waste and 
PCS at the site are summarized in the References section. This section compiles a summary of site 
conditions and history from these reports. 
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2.1.  Location 

The site is located within the City of Cashmere, along Mill Road and Sunset Highway (Figure 1). 
The site is approximately 32.5 acres in size, bounded to the north by the Burlington Northern 
Santa Fe (BNSF) railroad tracks; to the east, south, and partially to the west by Brender Creek; with 
the remaining westerly portion bounded by residential and light industrial uses. The northern 
boundary of the site, along the railroad tracks, is less than 100 feet from the Wenatchee River. 

2.2.  History 

Construction of the Great Northern Railroad in the early 1900s required realignment of the 
Wenatchee River to the north of the site. Historically, the river occupied a meander extending south 
and east of the site. Brender Creek now flows along this former meander (RH2, 2007a).  

The site was used primarily for lumber milling from the 1940s until the late 1970s (RH2, 2007b) and 
for a variety of commercial and light industrial uses thereafter. The mill primarily produced thin 
lumber to construct fruit packing boxes. No wood treatment chemicals or processes were 
documented to have been used at the site. The Cedarbrook Company, owned by Mr. John Lysaker, 
bought the property in 1990 from WI Forest Products, and sold the property to the Port in 2007. 
Based on anecdotal information, this property has never been used for agriculture (RH2, 2007b).  

From 2009 to 2011, the Port completed a series of projects to improve the site. The projects 
included removing existing asphalt-paved areas, and concrete slabs and footings found throughout 
the site, primarily in the area between Mill Road and Sunset Highway. These pavement materials 
were crushed and stockpiled for use as fill (the asphalt piles were sold and disposed offsite). The two 
remaining buildings on site were treated for asbestos materials, and then demolished and the 
materials disposed offsite.  

The Port also completed a limited wood waste removal project in the southeast portion of the site in 
2010 and 2011. The Port hired a contractor to remove all surficial wood waste from a portion of the 
site. The contractor screened the wood waste, removed the larger rocks and wood pieces, and then 
sold the remaining material as landscape material. Crushed concrete stockpiled onsite was used to fill 
the excavated area. 

2.3.  Previous Site Investigations 

In 1990, a Phase 1 Environmental Site Assessment was performed by Forsgren and Associates, Inc. 
prior to the purchase of the property by Mr. Lysaker of the Cedarbrook Company (Forsgren and 
Associates, Inc., 1990; RH2, 2007b). This assessment identified evidence of de minimis soil 
contamination from lubrication oils at several locations south of Mill Road, and concluded that the 
contamination likely existed only in the upper 6 inches of soil. The area between Sunset Highway 
and Mill Road was reportedly almost completely paved with either asphalt or cement/concrete and 
therefore, any minor spills that occurred in the area would not likely have led to contamination of 
the underlying soil. Underground storage tanks (USTs) were observed and a recommendation was 
made to remove them or bring them up to code. Communications with Mr. Lysaker indicated that 
all the items identified in the Forsgren Environmental Assessment were remedied prior to or 
immediately following his purchase of the property, including removal of the USTs. The locations of 
the USTs were not documented, but based on personal communication with Mr. Lysaker, were 
likely located in the specified areas shown on Figure 1. Documentation of these actions was either 
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not prepared or was lost in a large fire that occurred on the site in 2000 and, therefore, could not be 
verified for this Plan.  

RH2 (2007c) completed a feasibility report prior to the Port’s purchase of the site. The feasibility 
report included a limited environmental assessment (RH2, 2007b) and a geologic report (RH2, 
2007a). The geologic report helped to characterize the wood waste composition and distribution, 
and is summarized later in this Plan. The environmental assessment, completed through a detailed 
historical review including interviews with several knowledgeable community members and a limited 
subsurface exploration south of mill road, was able to establish the existence of several mill related 
structures and the former uses and purposes, but was unable to identify any evidence of existing 
contamination.  

In 2009 and 2010, RH2 conducted limited field assessment of PCS discovered during 
site-development activities. The field assessment included test pit exploration and sampling and 
analysis of soil for concentrations of total petroleum hydrocarbons (TPH). Assessment locations are 
shown in Figure 2 and the findings are described in Section 2.5 

In 2010, GeoEngineers, Inc., (GeoEngineers) performed a detailed geotechnical evaluation of the 
site as part of the Port’s redevelopment plans. GeoEngineers drilled nine borings and completed 
two of the borings as groundwater monitoring wells (B-1, B-2; Figure 2) (GeoEngineers, 2010). At 
two locations (B-1, B-6; Figure 2), soil containing petroleum hydrocarbon-like odors was 
encountered at a depth of 11.5 feet below ground surface (bgs), which is below the depth of the 
local water table. Samples from the borings contained TPH as diesel and oil concentrations below 
Ecology Model Toxics Control Act (MTCA) Method A Cleanup Levels. No groundwater samples 
were collected from the wells as part of the investigation. 

RH2 performed a limited groundwater investigation in 2011 consisting of measuring groundwater 
elevations at one existing monitoring well (B-5) and in four open test pits excavated to the water 
table during May and June 2011 (RH2, 2011). The depth to the water table ranged from 1.5 to 
4.5 feet bgs in the area south of Mill Road, and 2 to 5 feet bgs between Mill Road and Sunset 
Highway. The groundwater level measured in May and June 2011 at the monitoring well were 
approximately 0.5 feet higher than the groundwater water level measured in January, 2010, indicating 
that minor (less than 1 foot) of seasonal groundwater fluctuation may occur at the site.  

RH2 performed additional wood waste, soil, and groundwater investigation activities in August 2012 
to better delineate wood waste thickness and composition in unexplored areas, to characterize 
existing conditions of PCS in areas of known contamination, and to determine if groundwater 
conditions would allow for site dewatering during future wood waste removal. Wood waste samples 
were analyzed for chemicals typically used during wood treating processes, including petroleum 
hydrocarbons; metals (arsenic, chromium, copper, lead); and semi-volatile organic compounds 
(SVOCs). Soil collected from test pits at known PCS sites was tested for TPH as gasoline and TPH 
as diesel. A dewatering test well was constructed to evaluate groundwater conditions including 
aquifer characteristics and dewatering requirements. A sample of water from the test well was also 
analyzed for wood treatment chemicals. The results of the test are included in Appendix A. 

2.4.  Site Characteristics 

The site is underlain by unconsolidated Quaternary glacial and alluvial sediments and sedimentary 
bedrock of the Chumstick Formation (Tabor et al.; 1987). The site is located in a bend in the former 
channel of the Wenatchee River. The river bend was cut into a glacial outwash terrace, forming a cut 
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bank approximately 20 feet high south of Brender Creek (Figure 1). Alluvium was deposited as the 
river channel incised the surrounding terraces. Brender Creek flows along the base of the river cut 
bank. Much of the site was formerly occupied by ponds and bogs along the river floodplain. These 
topographic depressions were filled at various times with wood debris from mill activities. 
Interviews with several long-time Cashmere residents and the former owner indicate that granular 
fill was imported to the site. Three primary areas received fill: Area 1 – north of Sunset Highway; 
Area 2 – the mill pond north of Mill Road; and Area 3 – south of Mill Road in the log storage area 
(Figure 1). In most places, fill was placed directly on top of Wenatchee River alluvium.  

Fill includes wood waste (sawdust, lumber ends, bark, and wood debris); granular fill (sand, silt, and 
gravel with organic material, including logs); and inert fill consisting (concrete, asphalt, metal, 
lumber, and other building materials). Most of the fill observed during field work consists of slightly 
decomposed wood waste or granular fill containing wood waste.  

Wood waste at the site is a mixture of raw wood, lumber, sawdust, and granular fill. Wood waste was 
redistributed by site grading that leveled or covered wood waste stockpiles after mill activities 
concluded. Site history indicates that the former mill only prepared raw timber into lumber, and no 
wood treatment operations were conducted. No historical activities, documented through interviews 
with persons familiar with the site history, reportedly included intentional or accidental releases of 
petroleum hydrocarbons on the site or import of contaminated materials on to the site (Forsgren, 
1990; RH2, 2007a).  

2.4.1. Hydrology 

The site is almost entirely bounded by water features including the Wenatchee River to the north, 
and Brender Creek to the west, south, and east. Brender Creek flows in a long curving channel about 
100 feet north of the southern property line and discharges into the Wenatchee River northeast of 
the site. Wetlands exist along the Brender Creek shoreline. Year-round flow in Brender Creek likely 
affects the groundwater level at the site.  

An irrigation return ditch (No-Name Creek) flows about 1,000 feet from west to east along the 
southern shoulder of Mill Road. The ditch is open near the western boundary of the site, where it 
forms a small pond. From there, the water flows in a culvert for approximately 600 feet. The ditch is 
open for about 180 feet along Mill Road near the current Cedarbrook shop. Near the eastern 
boundary of the property, water enters a culvert that crosses Mill Road and flows approximately 
500 feet to discharge into Brender Creek. The ditch is open for about 6 feet before re-entering a 
culvert beneath Sunset Highway. 

In the mid-1990s, the property owner undertook a conservation effort in cooperation with the 
Washington Department of Fish and Wildlife (WDFW) and Chelan County Conservation District to 
enhance aquatic habitat in over 2,000 feet of Brender Creek. This effort included excavating 
sediment from the stream channel placing the excavated sediment in a large berm that parallels the 
creek. The berm is approximately 10 feet high, 60 feet wide, and 1,000 feet long (Figure 1).  

Groundwater elevations vary across the site, ranging in depth from 1.5 feet to 5.5 feet bgs. The 
groundwater table likely fluctuates a few feet during the course of a year due to seasonal 
precipitation patterns and the changes in flows in Brender Creek and the Wenatchee River 
(GeoEngineers, 2010).  
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2.5.  Description of Areas Considered Under Removal Action 

2.5.1. Wood Waste 

The site is divided into three general areas corresponding to the areas of historical waste placement. 
Area 1 is the northern most area located between Sunset Highway and the BNSF railroad tracks. No 
wood waste was encountered in Area 1 and no removal actions will be conducted in Area 1.  

Area 2 is located south of Area 1, between Sunset Highway and Mill Road, and includes the former 
mill pond (Figure 1 and Figure 2). Wood waste thickness in the former mill pond ranges from 3 to 
13 feet (GeoEngineers, 2010) and tapers to less than 3 feet west of the former pond and to a 
thickness of 10 feet at the eastern property boundary at Area 2. Wood waste in the center of the 
former mill pond will not be removed in order to maintain the integrity of the culvert that contains 
No-Name Creek, which is considered by WDFW as a fish-bearing year-round stream. The wood 
waste east of the former mill pond in Area 2 (Figure 1) has a maximum depth of 10 feet and will be 
removed as part of the removal action. 

Area 3 is the largest area and is located south of Mill Road. This area was predominantly used as a 
storage area for logs and processed lumber when the mill was operational. Wood waste in Area 3 
includes wood waste typically mixed with or interlayered with granular fill soils consisting of silty 
sand with varying amounts of gravel and cobbles. Native alluvium underlying wood waste and 
granular fill consists of medium dense silty sand and dense to very dense gravel with silt, sand, and 
cobbles (RH2, 2007a; GeoEngineers, 2010). 

In August 2012, RH2 conducted additional characterization activities in Areas 2 and 3 to estimate 
wood waste thickness in previously unexplored areas. RH2 collected representative samples of wood 
waste from the five locations where a significant thickness (greater than 1 foot) of wood waste was 
encountered. Wood waste samples were analyzed for TPH, SVOCs, and metals. Wood waste did not 
contain detectable concentrations of TPH as gasoline. Wood waste at one location contained TPH 
as diesel and oil at concentrations of less than 50 milligrams per kilogram (mg/kg) and less than 
100 mg/kg, respectively, based on testing using the HCID method without silica gel cleanup step. 
Woodwaste at a second location contained TPH as diesel and oil at concentrations of 110 mg/kg 
and 290 mg/kg, respectively, based on testing using the HCID method with the silica gel cleanup 
step. Most samples contained detectable concentrations of arsenic, chromium, copper, and lead at 
concentrations similar to natural background; two samples contained chromium concentrations that 
were twice the value of the natural statewide background concentration of 38 mg/kg, but below the 
MTCA Method A cleanup level of 100 mg/kg (Natural Background Soil Metals Concentrations in 
Washington State, Ecology Publication No. 94-115). Note that arsenic and lead were also used 
historically as components of pesticides for applications at orchards in the region, and detection of 
these metals may be partially attributed to area-wide contamination common to agricultural areas in 
central Washington ( Area Wide Soil Contamination Task Force Report, Ross and Associates, et al, 2003). 

All samples contained detectable concentrations of SVOCs, primarily phenols and polynuclear 
aromatic hydrocarbons (PAHs), generally in the range of 20 to 100 micrograms per kilogram 

(µg/kg) which is near the method detection limit for these compounds. Results of the wood waste 
chemical analysis are summarized in Table 1. Pentachlorophenol was detected in one sample at an 
estimated concentration below the method detection limit; the same sample also contained several 
other phenol compounds. The broad range in types of detected compounds in wood waste is 
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characteristic of creosote, which is a mixture of more than 100 separate chemicals including 
polynuclear aromatic hydrocarbons and phenols (http://www.epa.gov/opp00001/ 
factsheets/chemicals/creosote_main.htm). The proximity of the historic railroad and its use of 
treated railroad ties for rail operation is a potential source of these trace concentrations of SVOCs 
detected in wood waste at the site. 
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Table 1. Wood Waste Analytical Results 
 Sample Number 

Analyte 9 14 23 24 26 

SVOCs by EPA Method 8270 (ug/kg) 

Benzo (a) pyrene <20 25 13 J 18 J  16 J 

Benzo (a) anthracene <20 20 11 J 23 16 

Total Benzo fluoranthenes <39 50 16 J 50 20 J 

Chrysene <20 37 28 43  18 J 

Dibenz (a, h) anthracene <20 10 J <20  <19  <20 

Indeno (1, 2, 3-cd) pyrene <20  36 <20  <19  <20 

Fluorene <20 15 <20 9.5 J <20 

Acenaphthylene <20 77 <20 <19 <20 

Acenaphthene <20 22 <20 <19 <20 

Phenanthrene <20 160 41 80 29 

Anthracene <20 24 <20 <19 <20 

Fluoranthene <20 75 14 J 46 18 J 

Dibenzofuran <20 35 <20 <19 <20 

Fluorene <20 15 J <20 <19 <20 

Pyrene <20 86 43 91 38 

Benzo (g, h, i) perylene <20 57 35 <19 <19 

Naphthalene <20 380 27 120 25 

1-Methylnapthalene <20 37 9.8 J 28 <20 

2-Methylnapthalene <20 70 20 58 16 J 

bis (2-Ethylhexyl) phthalate 46 B 38 B 41 B 44 B 54 B 

2, 4-Dichlorophenol <200 <190 <200 <190 <200 

2-Methylphenol <20 <19 <20 <19 <20 

4-Methylphenol <39 180 75 240 330 

Pentachlorophenol <200 <190 <200 170 J <200 

2, 4, 6-Trichlorophenol <98 <94 <98 <95 <97 

2, 4, 5-Trichlorophenol <98 <94 <98 <95 <97 

Metals by EPA Method 6010C (mg/kg) 

Arsenic 6 9 9 7 10 

Chromium 91.7 29.1 41 38.9 89.6 

Copper 15.8 15.8 15.1 27.1 17 

Lead 3 15 17 27 15 

Total Petroleum Hydrocarbons by NWTPH-HCID (mg/kg) 

HCID-TPH gasoline - - <20 <20 - 

HCID – TPH diesel - - >50 110* - 

HCID-TPH oil - - >100 290* - 

Samples collected on 8/30/2012. See Figure 2 for sample locations. 
- Not analyzed 
- B – detected in laboratory method blank. 
- J – lab estimate below detection limit. 
* – Analysis included silica gel cleanup step. 
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2.5.2. Groundwater below Wood Waste 

Based on the mapped depths of wood waste and groundwater elevations, as well as previous visual 
observations at the site, dewatering will likely be necessary to achieve complete wood waste removal 
at Area 3.  

A dewatering test well was constructed in August 2012 to evaluate the effect of groundwater 
pumping on site water levels and estimate aquifer properties of the native soil below the wood 
waste. The results of dewatering testing and water quality analysis and an analysis of dewatering 
system requirements are summarized in Appendix A.   

A 5-inch-diameter test well was completed within native soil below the base of wood waste using a 
10-foot-long, wire-wrapped, stainless steel screen installed from 12 to 22 feet bgs. Static water level 
in the well was 4 feet bgs. The dewatering well was pumped at a rate of 92 gallons per minute (gpm) 
for several hours. The water level in the well drew down 6.2 feet to slightly above the base of the 
wood waste and then stabilized. After pumping, the groundwater level recovered to the static level in 
about 60 minutes. A sample of groundwater collected at the end of the pumping test was submitted 
for analysis of TPH as gasoline and diesel; benzene, ethylbenzene, toluene, and total xylenes 
(BTEX); total metals (copper, lead, arsenic, chromium); and SVOCs. The groundwater sample did 
not contain detectable concentrations of TPH, BTEX, or SVOCs. The groundwater sample 
contained trace levels of metals at concentrations close to their respective laboratory detection 
limits. 

Construction dewatering could generate 50 gpm during shallow excavation into soil that would likely 
be managed through sumping. Excavation into deeper wood waste below depths of 8 to 10 feet 
likely will require construction dewatering that will likely generate groundwater discharge rates 
initially at 50 to 100 gpm and up to 300 to 500 gpm. The rate of groundwater discharge will depend 
on the permeability of the native soil and wood waste at the excavated area, the depth of the 
excavation, and the method used for groundwater control.  

Dewatering discharge will be evaluated and managed as described in Section 4. 

2.5.3. Petroleum Contaminated Sites 

Previous investigations encountered PCS at five separate locations. Characterization of the nature 
and extent of the PCS is summarized in this section. The five PCS sites are shown on Figures 1, 2, 
and 3. 

2.5.3.1. Site 1 

On May 7, 2009, RH2 conducted a geologic investigation to evaluate soil and groundwater 
conditions along a proposed water main replacement alignment. At location TP-2 (Figure 2), 
alluvial soil exhibiting an odor characteristic of gasoline-range hydrocarbons was encountered at a 
depth of 5.5 feet bgs. The water-saturated soil at the water table depth of 6.0 feet exhibited a faint 
sheen, as did the groundwater at the water table. No evidence of a measureable thickness of 
petroleum product was apparent at the water table. No other evidence in surface soil indicated a 
potential source for the release. No indications of petroleum hydrocarbon seepage were observed or 
have been observed on the Wenatchee River bank (the nearest body of surface water), which is 
approximately 250 feet from TP-2.  
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On September 9, 2009, RH2 explored Site 1 using test pits. Three test pits (S-1, S-2, S-3) were 
excavated approximately 10 to 30 feet from TP-2 (Figure 2).  No apparent contamination (an odor 
characteristic of petroleum hydrocarbons) was present in the soil at these locations.  Test pit S-4 was 
excavated near TP-2 to confirm the type and concentrations of petroleum hydrocarbons in soil at 
the original discovery location. Test pit S-5 was excavated across Sunset Highway from TP-2, and 
observations indicated the presence of hydrocarbons in soil. Three additional test pits (S-6, S-7, and 
S-8) were excavated to assess the extent of soil contamination near S-5, and did not encounter 
evidence of soil contamination (Figure 2). Odors characteristic of gasoline-range hydrocarbons 
were detected at S-4 and S-5, and possibly at S-6.  

Soil samples were retrieved from each excavation sidewall at a depth of approximately 5 to 7 feet 
bgs and submitted for analysis of gasoline-range hydrocarbons by the U.S. Environmental 
Protection Agency (EPA) Method 5035A/Ecology Method NWTPH-Gx.  Sample S-4 was analyzed 
for diesel-range hydrocarbons by Ecology Method NWTPH-Dx to confirm the presence or absence 
of diesel fuel contamination at Site 1.  

Table 2a summarizes the laboratory analyses of the initial soil samples from Site 1.  

Table 2a. Initial Investigation Results – Site 1 
Sample Number S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8  

BTEX (µµµµg/kg)  

MTCA Method A 
Cleanup Level 

(µµµµg/kg) 

Benzene <17 <16 <12 <12 <14 <18 <15 <15 30 

Toluene <17 <16 20 650 62 <18 <15 <15 7,000 

Ethylbenzene <17 <16 <12 1,600 370 <18 <15 <15 6,000 

Xylenes (total) <17 <16 29 700 210 <18 <15 <15 9,000 

NWPTH-Gx (mg/kg) 
MTCA Method A 
Cleanup Level 

(mg/kg) 

TPH as gasoline 8.2 <6.3 <4.7 1,600 490 <7.4 <6.1 <6.2 30 

NWPTH-Dx (mg/kg) 
MTCA Method A 
Cleanup Level 

(mg/kg) 

TPH as diesel fuel - - - 910 - - - - 2,000 

TPH at heavy oil - - - <110 - - - - 2,000 

 
Concentrations of TPH as gasoline at Site 1 at S-4 and S-5 exceeded MTCA Method A Cleanup 
Levels in Soil for Unrestricted Land Use.  

In 2011 and 2012, during reconstruction of Sunset Highway, PCS in the road alignment at sample 
locations S-4 and S-5 was remediated by excavation and off-site disposal at the Waste Management 
municipal waste landfill in East Wenatchee, Washington. 

In August 2012, RH2 collected four soil samples for laboratory analysis of TPH as gasoline and 
BTEX from test pits installed on each side of the extent of the prior remedial action excavation to 
confirm the remedial action removed contaminants exceeding applicable cleanup levels (Figure 2). 
One sample was analyzed to characterize the TPH composition using Ecology Methods Volatile 
Petroleum Hydrocarbons/Extractable Petroleum Hydrocarbons (VPH/EPH). Results are 
summarized in Table 2b. Concentrations of TPH as gasoline range from less than 5 mg/kg to 
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74 mg/kg; toluene and total xylenes were detected in one sample at concentrations of 82 and 

105 µg/kg, respectively. Therefore, the representative confirmation samples indicate that no residual 
PCS containing TPH and BTEX concentrations exceeding MTCA Method A cleanup levels remains 
at Site 1 and no additional soil remedial action is warranted. Groundwater characterization of Site 1 
using monitoring wells will occur after wood waste removal. 

Table 2b. Confirmation Sampling Results – Site 1 

Sample Number 5 6 7 8  

BTEX (µµµµg/kg) 

MTCA Method A 
Cleanup Level 

(µµµµg/kg) 

Benzene  <25 <30 <27 <25 30 

Toluene  <25 82 <27 <25 7,000 

Ethylbenzene  <25 <30 <27 <25 6,000 

Xylenes (total) <25 105 <27 <25 9,000 

NWTPH-Gx (mg/kg) 
MTCA Method A 
Cleanup Level 

(�g/kg) 

TPH as gasoline  <4.9 73 74 <5.2 100 

Ecology Method VPH (µµµµg/kg) 

MTCA Method A 
Cleanup Level 

(µµµµg/kg) 

C8-C10 Aromatics <11,000 - 
 

- - na 

C10-C12 Aromatics 10,000 - - - na 

C12-C13 Aromatics 8,700 - - - na 

C5-C6 Aliphatics <11,000 - - - na 

C6-C8 Aliphatics <11,000 - - - na 

C8-C10 Aliphatics 6,500 - - - na 

C10-C12 Aliphatics <11,000 - - - na 

- Not analyzed 

na - Not available 

2.5.3.2. Site 2 

Site 2 was identified in October 2009 during removal of existing asphalt pavement and concrete 
footings from the project site by the Port’s contractor. Soil exhibiting an odor characteristic of 
petroleum hydrocarbons was observed under and adjacent to several large concrete footings 
(Figure 2).   

As part of the October 2009 field efforts, RH2 investigated Site 2 via installation of exploration test 
pits. A representative soil sample (S-1) was collected from test pit S-1b located at the original 
discovery location. Analytical results of the soil sample S-1 contained diesel-range hydrocarbons at 
concentrations above MTCA Method A cleanup levels. Soil exhibiting odors characteristic of 
petroleum hydrocarbons was also observed at test pits TP-2b and TP-5b. Step-out exploration pits 
S-2b and S-4b) were dug to the north and east, respectively (Figure 2). No odors in soil were 
detected in samples from step out test pits and samples (S-2 and S-4) from the step-out test pits 
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contained no detectable concentrations of TPH as gasoline. At two additional excavations (S-3b and 
S-5b), no gasoline-range hydrocarbons were detected in soil samples collected from excavation 
sidewall at a depth of approximately 4 to 6.5 feet bgs. Samples were collected approximately 6 to 
12 inches above the water table at the time of excavation. Table 3 summarizes the laboratory 
analyses of the soil samples collected associated with Site 2.  

Table 3. Investigation Results – Site 2 

Sample Number S-1 S-2 S-3 S-4 S-5 
 

BTEX (µµµµg/kg) 

MTCA Method A 
Cleanup Level 

(µµµµg/kg) 

Benzene  <20 <18 <27 <20 <19 30 

Toluene  <20 <18 <27 <20 <19 7,000 

Ethylbenzene  <20 <18 <27 <20 <19 6,000 

Xylenes (total)  <39 <37 <54 <41 <39 9,000 

NWTPH-Gx (mg/kg)      
MTCA Method A 
Cleanup Level 

(mg/kg) 

TPH as gasoline  <7.9 <7.3 <11 <8.1 <7.7 100 

HCID (mg/kg) 

     

MTCA Method A 
Cleanup Level 

(mg/kg) 

HCID – TPH diesel 2,500 - - - - 2,000 

HCID-TPH oil  4,500 - - - - 2,000 

- Not analyzed 

Soil containing TPH as diesel/oil exceeding MTCA Method A cleanup levels exists at Site 2 at S-1b, 
and likely exists at TP-2b and TP-5b where petroleum hydrocarbon-odors were detected similar to 
those at S1-b. PCS may also underlie concrete foundations at Site 2. Additional soil characterization 
of this site will take place during the wood waste removal action. Groundwater characterization of 
Site 2 using monitoring wells will occur after wood waste removal. In addition, any catch basins, 
drywells, and sumps that are encountered during the wood waste removal will be characterized for 
petroleum hydrocarbons. 

2.5.3.3. Site 3 

Petroleum contaminated Site 3 was discovered in 2010 by GeoEngineers during drilling of 
geotechnical soil borings. Soil boring B-1 was drilled to a depth of 17.5 feet, encountered 
groundwater at 6 feet, and encountered soil at a depth of 11.5 feet exhibiting odors resembling 
petroleum hydrocarbons. Soil boring B-6 was drilled to a depth of 11 feet, encountered groundwater 
at 5.5 feet, and encountered soil containing petroleum hydrocarbon-like odors at a depth of 11.5 feet 
(Figure 2). Soil samples from the two borings were analyzed for diesel-range petroleum 
hydrocarbons and contained detectable diesel and lube oil-range hydrocarbons concentrations below 
MTCA Method A cleanup levels (Table 4).  
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Table 4. Investigation Results – Site 3, Mill Pond 

Sample Number and depth 
(feet) 

B-1;  
11.5 ft 

B-6;  
11.5 ft 

MTCA Method A 
Cleanup Level 

(mg/kg) 

NWTPH as diesel (mg/kg) 500 1,100 2,000 

NWTPH as heavy oil (mg/kg) 820  1,600 2,000 

 

No residual PCS is apparent at Site 3 at concentrations exceeding MTCA Method A cleanup levels.  
No removal action is planned for Site 3. Groundwater monitoring at Site 3 will be conducted after 
site-wide removal action is completed (Section 4.4). 

2.5.3.4. Site 4 

Site Location 4 was discovered in July 2011 as part of the field investigations during test pit 
exploration to observe the depth of the water table at the site. A multi-point composite soil sample 
collected from one test pit (S-1) exhibited a strong petroleum hydrocarbon odor and was submitted 
for analysis of diesel range hydrocarbons. Analytical results indicated the presence of TPH as diesel 
at concentrations below MTCA Method A cleanup levels (Table 5). The result was used as a 
screening tool to indicate the need for additional characterization, as composite sampling is not 
appropriate for this type of investigation 

Table 5. Initial Investigation Results – Site 4 and Site 5 

Sample Number and Depth 
Site 4  

S-1; 4 ft 
Site 5 

S-1; 4 ft 
Site 5 

S-2; 5 ft 

MTCA Method A 
Cleanup Level 

(mg/kg) 

NWTPH as diesel (mg/kg)   - 350  - 2,000 

NWTPH as heavy oil (mg/kg)  -  700  - 2,000 

HCID-gasoline (mg/kg) <20 <26 <24 100 

HCID-diesel (mg/kg) 6.7 >65 >60 2,000 

HCID-oil (mg/kg) 100 >130 >120 2,000 

 - not analyzed 

 

In August 2012, RH2 further investigated Site 4 with 12 test pits to better characterize the extent 
and composition of TPH in PCS.  Petroleum hydrocarbon-like odors were detected in soil at most 
sampling locations. The sample with the strongest apparent hydrocarbon odor (S-12) was analyzed 
to characterize the TPH composition using Ecology Methods VPH and EPH, and for potential use 
to calculate Method B Cleanup Levels. The VPH/EPH results indicate a concentration of TPH as 
gasoline of approximately 22 mg/kg and TPH as diesel/oil of approximately 100 mg/kg, which are 
below Method A Cleanup Levels; use of the Method B Cleanup Level calculation was not warranted 
based on these results. One sample (S-22) was analyzed for TPH as gasoline and TPH as diesel using 
Ecology method NWTPH-HCID to identify the types of TPH at the potential western limit of PCS 
at Site 4. The sample did not contain TPH as gasoline concentrations greater than 20 mg/kg and did 
contain concentrations of TPH as diesel and oil of greater than 50 and greater than 100 mg/kg, 
respectively. Results are summarized in Table 6.  
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The August 2012 investigation was for screening purposes to assess the extent of PCS that may be 
encountered during removal action. PCS containing concentrations of TPH exceeding MTCA 
Method A cleanup levels will be removed during removal actions at Site 4 as described in Section 4. 

 

Table 6. Additional Investigation Results – Site 4 
  Sample Number and depth (feet) 

MTCA Method A  
Cleanup Level (mg/kg)  HCID (mg/kg) S-12; 3 ft S-22; 4 ft 

HCID - TPH as gasoline  - <20 100 

HCID - TPH as diesel  - >50 2,000 

HCID - TPH as heavy oil  - >100 2,000 

Ecology Method VPH/EPH (mg/kg) 

C8-C10 Aromatics  3.2  - na 

C10-C12 Aromatics 11 J  - na 

C12-C16 Aromatics  <2.2  -  na 

C16-C21 Aromatics  2.2  - na 

C21-C34 Aromatics  6.5  - na 

C5-C6 Aliphatics  <11  - na 

C6-C8 Aliphatics  <11  - na 

C8-C10 Aliphatics  ¤ 3.5B  - na 

C10-C12 Aliphatics  <2.2  - na 

C12-C16 Aliphatics  3.6  - na 

C16-C21 Aliphatics  2.9  - na 

C21-C34 Aliphatics  87.0  - na 

- Not analyzed 
na - Not available 

2.5.3.5. Site 5  

Site 5 was discovered during the initial wood waste removal project in 2011. Soil at Site 5 exhibited a 
faint petroleum hydrocarbon-like odor. A soil sample from Site 5 analyzed for TPH using Ecology 
method NWTPH-HCID did not contain detectable concentrations of gasoline and diesel-range 
hydrocarbons (Table 5). The stockpiled soil from the Site 5 was disposed offsite. 

No residual PCS is apparent at Site 5 at concentrations exceeding Method A cleanup levels. No 
removal action is warranted for Site 5.  

3. Removal Action Objectives  

The overall removal action objective is to gain an NFA determination from Ecology for the project 
site through conducting the necessary field activities to confirm the removal of wood waste and soil 
containing contaminants exceeding associated cleanup levels, and through adequately characterizing 
the underlying groundwater to demonstrate that the groundwater has not been impacted and that no 
adverse impact to groundwater remains at the site.  To meet this objective, the planned removal 
action consists of removing all wood waste in developable areas of the site, removing all known PCS 
exceeding associated cleanup levels, disposal of all PCS and any petroleum-contaminated wood 
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waste identified during wood waste removal at an appropriate facility, backfilling of all excavated 
areas with clean fill, and conducting groundwater monitoring to confirm that groundwater at 
locations identified to have been impacted by petroleum hydrocarbons do not contain contaminant 
levels that exceed cleanup goals.  

4. Removal Action Strategy 

4.1.  Wood Waste 

4.1.1. Wood Waste Removal and Disposal 

Wood waste will be entirely removed from developable areas of the site (i.e., areas outside of any 
critical areas or critical area buffers) by excavation, and transported offsite for reuse or disposal. The 
excavated areas will be backfilled as soon as possible after wood waste removal using clean import 
fill or clean native soil from the site.  

Wood waste will be removed using large bulldozers and excavators to place excavated wood waste 
directly into trucks for transport off-site. During wood waste removal, on-site inspectors will screen 
the wood waste for physical evidence of contaminants using visual indications and a photoionization 
detector (PID) as described in Appendix B, Sampling and Analysis Plan/Quality Assurance Project 
Plan (SAP/QAPP). If contamination is suspected, the wood waste will be stockpiled on site and 
assessed for the type and concentrations of contaminants and the wood waste will be disposed of 
based upon the characterization results.  When native alluvium is exposed, the native soil will be 
screened and grid-sampled for analysis of petroleum hydrocarbons and wood treatment chemicals. 
Laboratory results will be returned 24 hours after receipt of the sample. Upon receipt of soil testing 
results confirming that no contaminants remain at concentrations above associated cleanup levels, 
the excavated area will be backfilled with imported structural fill and compacted. Field screening 
methods and soil confirmation sampling and analysis methods are described in Appendix B. Health 
and safety procedures are described in Appendix C, the Health and Safety Plan. 

Thinnest areas of wood waste in the west and northern portions of the project site Area 3 will be 
excavated first. The thickest areas of wood waste that are below the water table in the southern 
portions of Area 3 and eastern portions of Area 2 will be removed last, in late summer 2013, to 
minimize the requirements for construction dewatering. 

4.1.2. Dewatering Effluent Characterization, Treatment, and Disposal 

Construction dewatering is estimated to generate 50 to 100 gpm during initial shallow wood waste 
excavation activities that would likely be managed through sumping. Excavation into deeper wood 
waste (below depths of 8 to 10 feet) likely will require construction dewatering that may generate 
groundwater discharge rates ranging from 300 to 500 gpm.  

Groundwater withdrawn during pumping will be routed into a settling tank to reduce total 
suspended solids (TSS). The Port will establish an agreement with the City of Cashmere (City) to 
accept the discharge water for treatment at the City’s wastewater treatment plant (WWTP). The 
agreement will require periodic water quality monitoring for TPH and wood treatment chemical 
concentrations and daily inspections of discharge water in the settling tanks to be conducted by the 
Contractor to confirm that no sheens or odors are present in the discharge. At the start of operation, 
sampling will occur daily for the first week, and then be adjusted, if warranted, based on analytical 
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results. The discharge will be routed to a connection point (6” PVC pipe stub) to the City of 
Cashmere’s low pressure sewer system. This connection point is located just off the mill site 
entrance from  Sunset Highway (Figure 4), discharge will require pumping, a system curve will be 
provided in the bid documents.  

Should the WWTP become unavailable to accept dewatering effluent during the removal action, the 
Contractor will use an on-site water treatment system to remove organic compounds from 
dewatering discharge and route the treated discharge to an on-site infiltration basin constructed in 
the shallow areas of wood waste. The treatment system will be sized to adequately receive the 
anticipated dewatering rates and will likely include granular activated carbon filters to remove any 
dissolved organic compounds and trace metals.  

4.1.3. Potentially Contaminated Wood Waste Characterization and Disposal 

Wood waste may locally contain inert solid waste including concrete and metal. Anecdotal evidence 
also suggests the possibility that buried vehicles exist in the wood waste, and that abandoned 
subsurface utilities may exist, including dry wells. All areas of unusual wastes or abandoned utilities 
will be observed for indications of contamination and field screened. Field screening results will 
determine whether wood waste contains contaminants warranting additional characterization and 
appropriate disposal. Any contaminated wood waste will be removed, stockpiled separately on site 
for waste characterization, and disposed off-site at an applicable facility permitted to receive the 
contaminated wood waste. Soil underlying contaminated wood waste will be field-screened and 
confirmation samples collected. Field screening methods and soil confirmation sampling and 
analysis methods are described in the SAP/QAPP (Appendix B). 

4.2. Petroleum Contaminated Sites 

4.2.1. Site 2 

PCS at confirmed locations containing TPH as diesel exceeding MTCA Method A Cleanup Levels at 
petroleum contaminated Site 2 will be removed and the limits of PCS removal will be determined by 
field screening. Excavated PCS will be removed for off disposal at a facility permitted to receive and 
dispose of the PCS. Confirmation sampling will assess the effectiveness of PCS removal, and the 
excavation will be backfilled with clean imported soil following confirmation that no contamination 
exceeding cleanup levels remains. Field screening methods and soil confirmation sampling and 
analysis methods are described in the SAP/QAPP (Appendix B). 

4.2.2. Site 4 

Concrete foundations will be removed at petroleum contaminated Site 4 during removal actions. 
PCS at confirmed locations containing TPH as diesel exceeding MTCA Method A Cleanup Levels at 
Site 4 will be removed and the limits of PCS removal will be determined by field screening. 
Excavated PCS will be removed for disposal at a permitted facility. Confirmation sampling will 
assess the effectiveness of PCS removal, and the excavation will be backfilled with clean imported 
soil following confirmation that no contamination exceeding cleanup levels remains. Field screening 
methods and soil confirmation sampling and analysis methods are described in the SAP/QAPP 
(Appendix B). 
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4.2.3. Discovered potentially contaminated soil sites 

If field screening during wood waste removal encounters evidence of potentially contaminated soil 
(e.g., odors, sheens, stains, detections of volatile organic vapors using a PID, etc.), any apparent 
potentially contaminated soil will be removed and the limits of potentially contaminated soil removal 
will be determined by field screening. Excavated soil will be removed for on-site stockpiling, 
characterization, and disposal at a permitted facility. Confirmation sampling will assess the 
effectiveness of soil removal, and the excavation will be backfilled with clean imported soil following 
confirmation that no contamination exceeding cleanup levels remains. Field screening methods and 
soil confirmation sampling and analysis methods are described in the SAP/QAPP (Appendix B). 

4.3. Excavated PCS and Contaminated Wood Waste Stockpiling 

Excavated PCS and contaminated wood waste (CWW) will be stockpiled separately at predefined 
locations at the project site. Excavated PCS and CWW will be stockpiled separately in a manner that 
will allow for characterization sampling (composite samples) of the material. Characterization 
sampling will be conducted per methods described in the SAP/QAPP (Appendix B). 
Characterization of PCS and CWW will demonstrate compliance with acceptance criteria of the 
designated disposal facility. 

The stockpile areas will be constructed to include an impermeable plastic liner placed on compacted 
gravel, an impermeable plastic cover, and sufficient stormwater controls to isolate the stockpiles 
from precipitation and surface water prevent stormwater run-on into or runoff from the stockpile 
area.  

4.4. Groundwater Monitoring 

Groundwater monitoring will be conducted after removal actions. Groundwater monitoring will 
characterize groundwater conditions at upgradient/background locations and downgradient of areas 
of known and discovered PCS and CWW. Groundwater monitoring wells will be installed following 
Washington Administrative Code (WAC) 173-160 at locations based on the findings of field 
exploration and observations during wood waste and PCS removal, and to establish the groundwater 
gradient and flow direction at the site. Proposed locations for groundwater monitoring wells are 
shown on Figure 1. Additional groundwater monitoring wells may be installed downgradient of 
locations of where PCS or contaminated wood waste is discovered and removed. Groundwater 
samples will be collected in accordance with the SAP/QAPP (Appendix B) from each monitoring 
well after the wells have been developed in accordance with Ecology standards. Groundwater 
samples will be analyzed for TPH as gasoline, TPH as diesel/oil, and BTEX. If gasoline is detected 
in groundwater, samples will also be analyzed for lead, methyl tertiary-butyl ether (MTBE), ethylene 
dibromide (EDB) and ethylene dichloride (EDC). If WTC is detected in wood waste, groundwater 
samples will also be analyzed for WTC. 

5. Removal Action Implementation 

5.1.  Wood Waste Removal  

Wood waste will be progressively removed from shallow to deeper wood waste layers. Wood waste 
in Area 2 will be removed up to within approximately 10 feet of the eastern boundary of the parcel 
and down to native alluvial soil (Figure 4); wood waste in Area 3 will be removed up to the critical 
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area buffer zone and parcel boundaries, as applicable, and down to native alluvial soil (Figure 4). 
Non-contaminated wood waste will be placed directly into trucks and transported offsite. 
Construction dewatering is anticipated only to be required during Area 3 excavation activities and 
will be implemented at shallower excavations using sumps. When sumping is not able to maintain 
the integrity of the excavation, dewatering wells will be installed to drain the soil of groundwater and 
reduce underlying groundwater pressure. Dewater discharge will be managed as described in Section 
5.6.3. Wood waste identified as potentially contaminated by field staff during excavation will be 
stockpiled on site for further characterization.  

Wood waste removal will include continuous field observation to evaluate the quality of the wood 
waste and to screen wood waste and underlying soil exhibiting signs of potential contamination, 
including odors and stains. If field screening results indicate potential contamination, the wood 
waste will be removed and stockpiled on site. Confirmation sampling will be conducted of both 
wood waste and underlying soil.  

5.2.  Petroleum Contaminated Soil Removal 

PCS will be removed from the locations of known cleanup level exceedances at petroleum 
contaminated Sites 2 and 4, and field screening will guide the extent of initial soil removal. PCS will 
be removed at areas discovered during wood waste removal and confirmed through field screening. 
Any apparently contaminated soil exhibiting sheen, staining, odors will be removed below the water 
table to a maximum depth of 2 feet. Excavated soil in areas of known TPH contamination will be 
placed into a separate PCS stockpile for characterization and subsequent transport offsite for 
disposal. Excavated PCS in areas of discovered TPH will also be placed in the on-site PCS stockpile 
for characterization sampling. Additional PCS removal followed by additional screening and 
confirmation sampling will be conducted in areas where TPH concentrations are confirmed to 
exceed MTCA Method A cleanup levels.  

5.3.  Pollution and Erosion Control Measures  

The removal actions at the site will include management of potential pollutants introduced to the 
site by contractor equipment and to prevent off-site discharge of pollutants by runoff and erosion of 
excavated materials or by discharges from contractor equipment. The details of pollution and 
erosion control measures are described in the construction bid documents for the removal action.  

5.4.  Stormwater Collection and Management 

Stormwater management is an important consideration during implementation of the removal 
action. Stormwater is defined as any precipitation (e.g., rain, snow, and hail) or surface water that 
accumulates on or flows across the ground surface. Control measures will be incorporated that 
mitigate stormwater run-on into, as well as runoff from, the excavation. All stormwater shall be 
removed from the excavation and treated as dewatering water. Temporary alternate drainage 
pathways, temporary diversion structures, or other measures will be utilized to minimize the amount 
of stormwater to be managed during the field activities. Stormwater management activities are 
described in the contract specifications for the removal action. 

After the start of excavation and prior to confirmation sampling, water that accumulates in the 
excavation will be pumped with sump pumps into the construction dewatering system and managed 
with dewatering discharge.  
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5.5.  Establishment of Work Zones 

Work zones for the removal action will include the active excavation area, stockpile areas, and 
construction dewatering system. These zones will likely shift as excavation proceeds depending on 
excavation progress. Figure 4 shows the initial work zones, which will be identified on the site using 
signage and fencing, where appropriate. 

5.6.  Removal Action Construction Activities 

5.6.1. Dewatering Well and Monitoring Well Network Installation 

The removal action contractor will install construction dewatering wells following WAC 173-160. 
The wells will be installed using either a large diameter auger or air rotary methods to complete the 
dewatering well borings to a depth of approximately 30 feet, and installing 4- to 6-inch-diameter 
slotted-screen PVC wells. The boring annular space will be backfilled with pea gravel for the full 
length of the boring. The wells will be positioned by the contractor around the deepest part of wood 
waste removal area in locations that would achieve effective groundwater control to facilitate 
excavation and removal of wood waste below the water table.  

The removal action contractor will install temporary monitoring wells at the center and along the 
perimeter of deep excavations to support operation of the dewatering system and to confirm 
effective dewatering performance. The monitoring wells will be installed following WAC 173-160 
using either an auger or air rotary rig to complete the piezometer borings to a depth of 
approximately 30 feet, and installing 2-inch-diameter slotted-screen PVC well screen. The boring 
annular space will be backfilled with pea gravel for the full length of the boring.  Monitoring well 
installation will be observed by, or under the direction of, a Washington State licensed 
hydrogeologist. 

Two monitoring wells constructed in 2010 (B-1, B-2) (Figure 3) will be used to support 
groundwater elevation monitoring of construction dewatering performance.  

All dewatering wells and monitoring wells (including the two existing monitoring wells) 
(GeoEngineers, 2009) will be decommissioned at the end of the construction dewatering activities 
following WAC 173-160. 

5.6.2. Site Clearing and Grubbing 

Much of the project site is already cleared of structures and debris. Concrete foundations near 
petroleum contaminated Site 4 will be removed initially before wood waste removal actions. Areas 
of the project site covered will granular fill over wood waste will be stripped and the fill removed for 
off-site disposal.  

5.6.3. Dewatering Activities 

Areas of shallow fill that lie below the water table will be excavated with the support of groundwater 
sumps to remove water from the excavation. Sumps will be used as long as the integrity of the 
excavation is maintained with sumping. Deeper excavations will require dewatering wells to reduce 
groundwater pressure underlying the wood waste and to allow excavation to proceed below the 
water table to the base of the wood waste. Electric submersible pumps will be placed in each 
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dewatering well and a discharge line will be routed to a manifold that collects all discharge water. 
Each well will have independent flow control valves.  

Water from sumps and from dewatering wells will be routed from the manifold to a series of 
20,000-gallon settling tanks. The water will then be routed to a manhole for discharge to the 
Cashmere WWTP. If the WWTP discharge option is not available, the water will be treated for 
organic compounds using granular activated carbon filters and the water will be discharged under 
permit to an infiltration basin constructed on site (Figure 4). Appendix A contains calculations of 
anticipated dewatering discharge rates. 

5.6.4. Wood Waste Excavation 

5.6.4.1. Potentially Contaminated Wood Waste or Fill Material 

Field inspectors will continuously monitor wood waste removal to observe indications of 
contamination in wood waste and in native soil underlying wood waste. If visible or olfactory 
indications of contamination are observed (stains, sheens, odors, etc.), then field screening will be 
conducted by the field inspector to assess the potential for TPH in wood waste and in soil 
underlying the wood waste. If field screening indicates the presence of TPH, wood waste will be 
excavated and stockpiled in the CWW stockpile area for disposal characterization. Excavation and 
stockpiling of CWW will proceed until confirmation sampling indicates that the CWW has been 
removed and wood waste removal actions will proceed. 

5.6.4.2. Unanticipated Anomalies 

Unexpected materials in the wood waste may include inert waste, or equipment from former mill 
activities. Inert solid waste such as construction debris (concrete, metal, plastic) will be segregated 
from wood waste and placed in a separate inert solid waste stockpile and subsequently disposed off-
site at a permitted facility. Equipment that may have included petroleum hydrocarbons, heavy 
metals, and polychlorinated biphenyls (PCBs) (vehicles, oil drums, motors, electrical transformers, 
etc.) will be removed from the wood waste and stockpiled separately from other wastes on site for 
characterization and subsequent off-site disposal at a permitted facility. The wood waste, fill, and 
underlying soil will be field screened for the type of potential contaminants, and any contaminated 
wood waste, fill, and underlying soil will be excavated and stockpiled on site for disposal 
characterization. Confirmation sampling will assess the effectiveness of the removal action and will 
test compounds pertinent to the type of waste or materials encountered.  

5.6.5. Site 2 Excavation, Stockpiling and Characterization 

Petroleum contaminated Site 2 removal actions will be conducted independently of wood waste 
removal actions. The PCS at the known area of contamination at Site 2 will be removed and placed 
into the PCS stockpile for subsequent off-site disposal. Field screening will be used to identify the 
limits of PCS removal. Confirmation sampling will confirm the effectiveness of PCS removal action.  
The excavated area will be backfilled with import structural fill following receipt of analytical results 
confirming that no contaminants exceeding applicable cleanup levels remain on site. 

5.6.6. Site 4 Excavation, Stockpiling and Characterization 

Petroleum contaminated Site 4 removal actions will be conducted independently of wood waste 
removal actions. The concrete foundations at Site 4 will be removed before removal actions at Site 
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4. The PCS at the known area of contamination at Site 4 will be removed and placed into the PCS 
stockpile for subsequent off-site disposal. Field screening will be used to identify the limits of PCS 
removal. Confirmation sampling will confirm the effectiveness of PCS removal action.  The 
excavated area will be backfilled with import structural fill following receipt of analytical results 
confirming that no contaminants exceeding applicable cleanup levels remain on site. 

5.6.7. Excavated Material Transport 

Wood waste will be loaded directly from the excavation and into trucks for transport off-site. All 
trucks containing wood waste will be covered with plastic tarps to prevent loss of wood waste from 
the truck during transport in a manner which meets any applicable local, state or federal 
requirements.  

PCS and CWW will be loaded directly from PCS stockpiles into trucks for transport off-site to a 
permitted disposal facility. All trucks containing PCS and CWW will be lined and covered with 
plastic tarps to prevent loss of PCS and CWW from the truck during transport. The trucks will be 
weighed upon entering and leaving the project site to determine the amount of PCS and CWW 
exported from the site. Manifests of PCS and CWW transported from the site will be maintained 
and will be used to determine contractor payment. 

All inert solid waste will be loaded directly from the inert solid waste stockpile and into trucks for 
transport offsite to a permitted disposal facility.  

5.6.8. Wood Waste Area Confirmation Soil Sampling and Analysis 

Once wood waste has been excavated to native soil, confirmation soil samples in areas where PCS 
has not been observed through field screening will be collected from the excavation base and 
analyzed for petroleum hydrocarbons and wood treatment chemicals. A sample grid will be created 
by dividing the excavated surface area into individual 200-foot by 200-foot grids in areas where PCS 
has not been detected during previous investigations, and into 100-foot by 100-foot grids where 
PCS has been previously detected. The grid system will extend only within the boundaries of the 
wood waste excavation. Figure 5 illustrates the proposed grid sample spacing. 

One sample will be collected from the center of each grid. Based on the anticipated excavation 
dimensions, a total of 36 soil samples (33 from the base and 3 field duplicates) will be collected. 

If confirmation grid samples indicate MTCA Method A cleanup level exceedance for TPH or 
MTCA Method B cleanup level exceedance for WTC, additional soil will be removed from the grid. 
Field screening will be used to identify the limits of soil removal. Confirmation sampling will 
confirm the effectiveness of soil removal action.  The excavated area will be backfilled with import 
structural fill. Field screening and confirmation sampling methods will follow the SAP/QAPP 
(Appendix B).  

If confirmation sample analytical results indicate an exceedance of an associated cleanup level, then 
four additional soil samples (referred to as “stepped out” samples) will be collected from the base of 
the excavation. The stepped out samples should generally be spaced evenly and located 
approximately 20 to 40 feet from the original confirmation sample location based on field 
conditions. These four stepped out soil samples will only be analyzed for the constituent(s) that 
indicated a cleanup level exceedance.  If the analytical results from the stepped out samples indicate 
compliance with associated cleanup levels, then the area within the boundaries of the stepped out 
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samples will be excavated and a confirmation sample will be collected from the new excavation.  
This confirmation sample will be analyzed for the constituent(s) that indicated a cleanup level 
exceedance. If the analytical results of the samples indicate an exceedance of the associated cleanup 
level, then consider continuing the process of stepping out or excavate the remaining area of the grid 
being sampled. This process could continue until confirmation samples indicate compliance with 
associated cleanup levels as site conditions allow. 

5.6.9. Material Import and Backfilling 

The wood waste and PCS removal actions will create large excavated areas. The removal action 
objective includes replacing all excavated material with import structural fill up to the elevation of 
the Wenatchee River floodplain and compacting the imported fill to support redevelopment of the 
site. The imported fill will be obtained from a verified and tested clean source of off-site fill, loaded 
into trucks, and placed directly into the excavated areas. The inspector shall observe the import fill 
source to confirm whether it is native or fill.  If the source is a native material (undisturbed) then 
three (3) composite samples will be collected, if the material is determined to be fill (previously 
disturbed material) then 10 composite samples shall be collected. Each sample shall be tested for 
TPH as gasoline/BTEX and TPH as diesel. The imported fill will be placed in 1-foot-thick lifts and 
compacted to meet redevelopment objectives, which will be verified as filling proceeds using field 
inspection and nuclear gauge instrumentation. The details of import material specifications, 
placement, and compaction will be described in the removal action construction bid documents.  

5.6.10. Groundwater Monitoring Well Installation 

5.6.10.1. Well Construction 

Groundwater monitoring wells to characterize groundwater at the site will be installed after wood 
waste and PCS removal actions. A well drilling contractor will install groundwater monitoring wells 
following WAC 173-160. The wells will be installed using either an auger or air rotary rig to 
complete the monitoring well borings to a depth of approximately 20 to 30 feet, and installing 
2-inch-diameter slotted-screen PVC wells. The screen length will be 10 feet. The slot size will be 
based on the grain-size distribution of the native alluvium encountered at the monitoring well 
location. The boring annular space will be backfilled with graded silica-sand filter pack size 
appropriately for the screen up to at least 1 foot above the top of the screen slots. The remaining 
portion of the annular space will be filled with granular bentonite up to within 2 feet of ground 
surface. The remaining annular space will be filled with crushed gravel or clean sand to provide a 
firm base for a flush-mount locking well monument that will be placed over the top of the well and 
secured in place with concrete.  Well drilling and construction will be observed by or under the 
direction of a Washington State licensed hydrogeologist. 

5.6.10.2. Well Location Methodology 

At least one well will be located upgradient from any potentially contaminated sites. At least two 
monitoring wells will be located downgradient of areas of known PCS at Sites 1, 2, and 4. Additional 
groundwater monitoring wells may be required at locations within and downgradient of areas of PCS 
or CWW discovered during removal actions. Groundwater gradient at the project site is undefined, 
but presumed to be oriented subparallel to the Wenatchee River. Two background monitoring wells 
will be located in areas likely upgradient of the downgradient wells. The proposed monitoring well 
locations are shown on Figure 1. The top of well casing will be surveyed by a licensed surveyor to 
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determine horizontal location and vertical elevation. The surveyor will tie the well locations and 
elevations to a Site survey benchmark, referenced to NAVD 88. 

5.6.10.3. Well Development 

The monitoring wells will be developed using surging and pumping techniques until the water from 
the well flows free and clear of sediment and turbidity has stabilized. Well development procedures 
are fully described in the SAP/QAPP in Appendix B. Once wells have been developed, they will 
not be sampled for at least 24 hours, preferably 48 hours.  

5.6.10.4. Sampling Program 

The monitoring wells will be sampled to characterize the groundwater conditions at the site 
including the presence of TPH in groundwater downgradient of PCS sites, in areas background to 
the PCS removal sites, and to establish groundwater elevations and flow direction at the PCS 
removal sites. The monitoring wells will be initially sampled four times, approximately every 
3 months, to establish the groundwater conditions and groundwater flow direction. If groundwater 
concentrations of TPH are detected in any samples from at least one monitoring well downgradient 
of a PCS site, an additional year of quarterly monitoring will be conducted in all of the wells at the 
site. Groundwater sampling, monitoring, and reporting procedures are fully described in the 
SAP/QAPP in Appendix B. 

6. Removal Action Schedule 

The removal action will be conducted during 2013. Contract bid documents will be submitted for 
public bidding in January 2013. The contractor will be selected in February 2013 and will mobilize to 
the project site shortly thereafter. Removal action field activities will begin with establishment of 
work areas, and removal of concrete foundations and surficial granular fill. PCS removal actions at 
petroleum contaminated Sites 2 and 4 will proceed independently of wood waste removal, likely 
during early summer 2013. Wood waste removal will start in March 2013, and proceed through 
August or September 2013. Backfilling of the wood waste excavation will proceed as soon as soil 
confirmation grid sampling demonstrates the particular grid area is compliant with cleanup levels.  

A proposed schedule for removal actions is provided in the removal action Construction Bid 
documents. 

7. Removal Action Organization 

The Port, and its consultants at RH2 and Ecology, are guiding and implementing this removal 
action. An accredited analytical laboratory that will be identified at a later date will provide 
laboratory services. RH2 environmental staff is responsible for checking, downloading, and 
calibrating the field instruments, collecting and transporting samples under chain of custody to the 
laboratory representatives. RH2 will evaluate all water quality and quantity data, using methods 
approved by Ecology.  

Key personnel involved in this project and their responsibilities are as follows. 

Laura Jaecks, Port of Chelan County, is the owner’s representative. The Port is responsible for 
development of documents and implementation field activities necessary to meet the removal action 
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objective, and for interacting with interested public and stakeholders. Phone: (509) 661-3118. Email: 
laura@ccpd.com. 

Karen Kornher, P.E., RH2, Engineering, Inc., is the project manager and agent between the sampling 
staff at RH2 and the Port. Phone: (509) 886-6764. Email: kkornher@rh2.com. 

Steve Nelson, L.G., L.HG., L.E.G., RH2, Engineering, Inc., is the project lead for the development of 
this work plan and analysis of data for the final project report. Phone: (425) 951-5406.               
Email: snelson@rh2.com. 

Mary Monahan, Central Regional Office, Department of Ecology Toxics Program, is responsible for 
Ecology’s review and approval of the work plan and construction-related documents, and will advise 
on sampling requirements, quality assurance, and quality control issues during project 
implementation and assessment. Phone: (509) 454-7840. Email: mmon461@ecy.wa.gov 

The primary contact for laboratory coordination for sample management and data quality will be 
determined upon selection of the contract laboratory.  
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Port of Chelan County 
Former Cashmere Mill Site Removal Action  

Sampling and Analysis Plan/Quality Assurance Project Plan 
February 2013 

 

1. Introduction and Objectives 

This combined Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) was 
prepared by RH2 Engineering, Inc., (RH2) with the support of Maul Foster & Alongi, Inc., (MFA) 
on behalf of the Port of Chelan County (Port). This SAP/QAPP describes procedures for wood 
waste and soil field screening, wood waste and soil sampling, and groundwater sampling that will be 
conducted during implementation of the wood waste and petroleum contaminated soil (PCS) 
removal action at the Port’s former mill site in Cashmere, Washington. This SAP/QAPP provides 
guidance for field and laboratory analysis activities and quality assurance objectives to be performed 
and tracked for the project. This SAP/QAPP is an appendix to the Cashmere Mill Site Removal 
Action Work Plan (Work Plan), prepared by RH2 Engineering in January 2013. The Work Plan 
describes removal action activities to meet the project objectives, summarizes background 
information, defines field activities and specifications, and identifies applicable regulatory 
requirements necessary to complete the removal action.  
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1.1. Background 

The Port owns the former Cashmere Mill properties (Figure 1), and intends to transfer the site to a 
prospective purchaser (Crunch Pak, of Cashmere, Washington) that intends to redevelop the site for 
commercial use as fruit storage warehouse and fruit bin storage site. As a condition of purchase, 
Crunch Pak requires removal of all wood waste-related materials resulting from former mill activities 
from the developable areas of the site, removal of known PCS exceeding associated cleanup levels, 
and backfilling the site with structural import fill to regrade the site and to improve drainage. The 
Port intends to conduct wood waste and PCS removal actions and backfill the excavated areas (the 
removal action) in 2013.  

The Port has conducted environmental site assessments at the site since 2007. Reports describing 
the activities and findings of the assessments pertaining to the nature and extent of wood waste and 
PCS at the site are summarized and referenced in the Work Plan.  

1.2. Project Description 

The field screening and confirmation sampling procedures and frequencies presented in this 
SAP/QAPP will provide characterization and confirmation data to support verification of removal 
action objectives at the site, which include removal of all of the wood waste at the developable areas 
of the site, as well as  removal of all PCS at two or more sites containing total petroleum 
hydrocarbons (TPH) concentrations exceeding Model Toxics Control Act (MTCA) Method A 
Cleanup Levels. Non-contaminated wood waste and fill will be transported off site for reuse or 
disposal. Any soil or wood waste containing contaminants that exceed MTCA Cleanup Levels and 
discovered during removal actions will be removed, and soil confirmation samples from all 
excavated areas will be collected to confirm removal action objectives. Wood waste and soil 
stockpile sampling will support demonstration of compliance with acceptability criteria at the 
designated off-site disposal facility for any contaminated wood waste (CWW) and PCS excavated 
during the removal action. Following acceptance of characterization data at the disposal facility, the 
stockpiled PCS and CWW will be transported directly to the disposal facility. Upon verification of 
obtaining removal action objectives, the excavations will be backfilled with structural import fill to 
support site redevelopment.  

Characterization sampling will also support the appropriate disposal of groundwater generated 
during construction dewatering that will facilitate excavation and removal of wood waste below the 
groundwater table. Characterization will demonstrate compliance with acceptability criteria of the 
permitted water treatment facility or for permitted on-site disposal. Any stormwater that collects 
into the excavation during the removal action will be discharged with dewatering discharge. 
Groundwater monitoring wells will be constructed and sampled to characterize groundwater 
conditions after removal actions are complete in order to characterize groundwater conditions 
upgradient (or background) and downgradient of known and discovered PCS and CWW areas at the 
site.  

This SAP/QAPP includes procedures for field screening and collection of the confirmation and 
characterization samples, sampling methods, documentation of field activities, and laboratory 
analysis to ensure data quality objectives. 
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1.3. Project Objectives 

The objectives of the removal actions include excavating and removing all wood waste at 
developable areas of the site, excavating and removing all PCS at the site exceeding MTCA Method 
A Cleanup Levels, excavating and removing all CWW at the site exceeding MTCA Method B 
Cleanup Levels, and backfilling the excavation with verified clean structural import fill.  

The objectives of the removal actions also include characterizing groundwater conditions after 
removal actions to obtain sufficient information to establish natural upgradient/background 
conditions as well as groundwater conditions downgradient of known and discovered PCS and 
CWW, evaluate potential manmade effects on natural background conditions, and compare on-site 
groundwater water quality conditions to groundwater quality criteria. Characterization will be 
sufficient to determine whether the site groundwater meets MTCA Method A and/or B Cleanup 
Levels or if additional monitoring or groundwater remediation is warranted.  

2. Removal Action Organization and Schedule 

The Port, and its consultants at RH2 and the Washington State Department of Ecology (Ecology), 
are guiding and implementing this removal action. An Ecology-accredited laboratory will provide 
laboratory services. RH2 environmental staff is responsible for checking, downloading, and 
calibrating the field instruments, and collecting and transporting samples under chain of custody to 
the laboratory representatives. RH2 will evaluate all water quality and quantity data, using methods 
approved by Ecology.  

2.1. Organization 

Key personnel involved in this project and their responsibilities are listed below. 

Laura Jaecks, Port of Chelan County, is the owner’s representative. The Port is responsible for 
development of documents and implementation of field activities necessary to meet the removal 
action objective, and for interacting with interested public and stakeholders. Phone: (509) 661-3118. 
Email: laura@ccpd.com. 

Karen Kornher, P.E., RH2, Engineering, Inc., is the project manager and agent between the sampling 
staff at RH2 and the Port of Chelan County. Phone: (509) 886-6764. Email: kkornher@rh2.com. 

Steve Nelson, L.G., L.HG., L.E.G., RH2, Engineering, Inc., is the project lead for the development of 
this work plan and analysis of data for the final project report. Phone: (425) 951-5406.              
Email: snelson@rh2.com. 

Mary Monahan, Central Regional Office, Department of Ecology Toxics Program, is responsible for 
Ecology’s review and approval of the work plan and construction-related documents, and will advise 
on sampling requirements, quality assurance, and quality control issues during project 
implementation and assessment. Phone: (509) 454-7840. Email: mmon461@ecy.wa.gov. 

The primary contact for laboratory coordination for sample management and data quality will be 
determined upon selection of the contract lab.  
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2.2. Project Schedule 

The wood waste and PCS removal action will begin in March 2013 and is expected to conclude in 
October 2013. Field and laboratory work will proceed concurrently with the removal action. 
Groundwater characterization will begin after the removal actions are complete, or as the site 
become finalized, with the installation of monitoring wells and will proceed through at least 1 year or 
4 quarters of sampling and laboratory analysis. A final wood waste and PCS removal action report 
will be completed in November 2013. Quarterly groundwater monitoring summaries will begin in 
July 2013 and a final groundwater monitoring report will be completed in July 2014. 

3. Quality Objectives 

Procedures in this SAP/QAPP are used to collect representative samples and field measurements of 
the highest possible quality. Usability of the data will be based on both quantitative (precision, 
accuracy/bias, and completeness) and qualitative (representativeness and comparability) quality 
assurance objectives.  

Measurement quality objectives (MQOs) specify how good the data must be in order to meet the 
objectives of the project. MQOs are the performance or acceptance thresholds or goals for the 
project data, based primarily on the data quality indicators precision. In practice, these are often the 
precision, bias, and accuracy guidelines against which laboratory indicators and field quality control 
results are compared. To confirm that project MQOs for precision and accuracy are achieved, 
analytical results for field and laboratory quality control samples will be evaluated. Quality control 
results that do not meet target values will be qualified during data validation, and their limitations 
will be noted in the data quality and usability report for the project. To ensure comparability and 
representativeness of the laboratory data, standard instrumentation will be used for the analyses and 
the instruments will be properly calibrated and maintained.  

Precision is a measure of the variability in the results of replicate measurements due to random 
error. Random errors are always present because of normal variability in the many factors that affect 
measurement results. Precision can also be affected by the variations of the actual concentrations in 
the media being sampled. The closer the measured values are to each other, the more precise the 
measurement process. Precision error may affect data usefulness. Good precision is indicative of 
relative consistency and comparability between different samples. Precision will be expressed as 
percent relative standard deviation (% RSD) between sets of duplicate field samples. Project MQOs 
for laboratory analyses are contained in Table 1. Analytical sample bias will be largely investigated at 
the laboratory where samples will be analyzed, following a laboratory quality assurance process. 

Table 1. Project Measurement Quality Objectives for Laboratory Analyses 

Parameter 
Check Standards/Lab 
Control Standards  
(% Recovery Limits) 

Precision for 
Duplicate 
Samples (RPDs) 

Matrix Spike Recoveries 

Gasoline-Range Organics 80-120% ±50% 80-120% 
Diesel and Oil-Range 
Organics 

80-120% ±50% 80-120% 

 BTEX, EDB, EDC  75-125% ±25% 75-125% 
Chlorophenols, PAHs, 
cresols, phenols 

Varies - 15-150% ±40% Varies - 15-150% 

Metals: 80-120% ±20% 75-125% 
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Arsenic, Chromium, 
Copper, Lead 
Volatile Hydrocarbons 
(VPH) 

80-120% ±50% 80-120% 

Extractable Hydrocarbons 
(EPH) 

Varies: 21-100% to 
45-137% 

±50% 
Varies: 21-100% to 
45-137% 

RPD – Relative Percent Difference 
BTEX – Benzene, Toluene, Ethylbenzene, Total Xylenes  
EDB – Ethylene Dibromide  
EDC – Ethylene Dichloride 

4. Field Activities 

4.1. Soil and Wood Waste Field Screening  

Concurrent with the inspection of wood waste removal activities, the composition of the wood 
waste and the quality of the native soil underlying excavated wood waste will be inspected for 
evidence of stains, sheens, solid waste, and odor. Areas of exposed wood waste and soil exhibiting 
potential contamination during inspection will be field screened.  

The extent of PCS removal in the areas identified for PCS removal (Site 2 and Site 4; Figures 1, 2, 
and 3 in Work Plan) and in areas where PCS or CCW has been discovered during wood waste 
removal actions will be guided by field screening of exposed soil and wood waste during removal.  

Field screening will consist of observing exposed soil and wood waste for evidence of stains or 
sheens, or unusual color, detection of any odors, and collecting representative samples of the upper 
6 to 12 inches of soil or a representative sample of potentially contaminated wood waste using clean 
stainless steel spoons for organic vapor analysis using a Photoionization Detector (PID). A portion 
of the sample will be placed in an airtight bag for a minimum of 3 minutes, warmed, and then the air 
in the bag will evaluated for volatile organic compounds (VOCs) using a PID following 
manufacturers procedures. Field screening locations for which a PID reading exceeding 10 parts per 
million (ppm) above background observations will be located using a portable GPS unit, and the 
sampling observations, details and results of field screening will be recorded in a field notebook. All 
sample locations shall be located in this manner.   

Wood waste or soil samples indicating the potential presence of VOC concentrations of greater than 
10 parts per million (ppm) in air in samples tested with the PID or containing visible stains, sheens 
from a sheen test, or moderate to strong odors will be considered contaminated. PCS and CWW will 
be excavated and stockpiled on site for characterization and off-site disposal. 

4.2. Soil Confirmation Sampling Rationale 

Collection and analysis of confirmation soil samples from native soil exposed during wood waste 
removal will provide verification of the presence/absence of soil containing TPH and wood 
treatment chemical concentrations exceeding cleanup levels below wood waste. Wood treatment 
chemicals (WTCs) include polynuclear aromatic hydrocarbons (PAHs), methylphenols (cresols), 
chlorophenols, metals (arsenic, chromium, copper, lead), and TPH as gasoline and diesel/oil.  



Port of Chelan County Former Cashmere Mill Site Removal Action  

Sampling and Analysis Plan, Quality Assurance Project Plan January 2013 

 

 

 Page 6 
3/6/2013 10:27 AM                                        J:\data\PCC\208-020\01 Port\127 Site Clean-up\Work Plan  SAP QAPP\PCC Cashmere Mill Site SAP and QAPP 
FINAL.docx 

Collection and analysis of confirmation soil samples from native soil exposed during PCS and CWW 
removal actions will provide verification of the presence/absence of soil containing TPH and WTCs 
concentrations exceeding cleanup levels below these areas.  

4.3. Soil Confirmation Sampling at Grid Locations 

Concurrent with the inspection of wood waste removal activities, the native soil underlying 
excavated wood waste will be exposed and accessible for grid sampling (Figure 4 of the Work Plan). 
Representative samples of the upper 6 to 12 inches soil will be collected using clean stainless steel 
spoons and placed into laboratory-provided containers for semi-volatile organic compounds 
(SVOCs) and metals analysis. Representative samples of the upper 6 to 12 inches soil will be 
collected using the U.S. Environmental Protection Agency (EPA) Method 5035 for VOC analysis 
(see Ecology Fact Sheet 04-09-087). Samples will be analyzed for TPH as gasoline, TPH as 
diesel/oil, BTEX, and for WTCs. If TPH as gasoline is detected, the sample will also be analyzed for 
EDB/EDC, MTBE and total lead. The samples will be analyzed on a 24-hour turnaround schedule. 
Table 2 in Section 4.6 summarizes sample management details and Section 5 summarizes laboratory 
methods for soil confirmation sampling. If laboratory results indicate that TPH or WTC 
concentrations in soil exceeds cleanup levels, soil removal actions and subsequent confirmation 
sampling will be conducted at the grid location. If laboratory results are below cleanup levels, the 
excavated area will be backfilled with clean imported structural fill or clean native soil. 

If confirmation sample analytical results indicate an exceedance of an associated cleanup level, then 
four additional soil samples (referred to as “stepped out” samples) will be collected from the base of 
the excavation. The stepped out samples should generally be spaced evenly and located 
approximately 20 to 40 feet from the original confirmation sample location based on field 
conditions. These four stepped out soil samples will only be analyzed for the constituent(s) that 
indicated a cleanup level exceedance.  If the analytical results from the stepped out samples indicate 
compliance with associated cleanup levels, then the area within the boundaries of the stepped out 
samples will be excavated and a confirmation sample will be collected from the new excavation.  
This confirmation sample will be analyzed for the constituent(s) that indicated a cleanup level 
exceedance. If the analytical results of the samples indicate an exceedance of the associated cleanup 
level, then consider continuing the process of stepping out or excavate the remaining area of the grid 
being sampled. This process could continue until confirmation samples indicate compliance with 
associated cleanup levels as site conditions allow. 

4.4. Soil Confirmation Sampling for Known and Discovered PCS and CWW 

PCS removal at Site 2, Site 4, and any discovered PCS or CWW sites will be guided by field 
screening results to establish the limits of probable contamination. Representative soil samples shall 
be collected up 6 to 12 inches below the excavation base and at the vertical center of each 
excavation sidewall using clean stainless steel spoons for SVOCs and metals analysis and using EPA 
Method 5035 for VOC analysis and placed into laboratory-provided containers. One sample will be 
collected for every 100 square feet of excavation floor and every 10 linear feet of excavation 
sidewall. For side walls greater than 20 feet in length samples shall be collected every 20 linear feet.  
Samples at locations where PCS has been removed at Site 2 and Site 4 will be collected and analyzed 
for TPH as diesel/oil and BTEX. Samples of soil at locations where PCS has been discovered will 
be collected and analyzed for TPH as gasoline, TPH as diesel/oil, BTEX (and EDC/EDB, MTBE 
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and total lead if gasoline is detected). Samples of soil at locations where CWW has been removed 
will be collected from the excavation base and analyzed for TPH as gasoline, TPH as diesel/oil, 
BTEX and WTC (and total lead, EDC/EDB and MTBE if gasoline is detected).  

If former sumps, drywells, or catch basins are encountered during removal actions, the structure will 
be removed and underlying soil will be field screened for evidence of stains, sheens, unusual color, 
or odors. If no contamination evidence is apparent, a representative of soil from below the structure 
will be collected and analyzed for TPH as gasoline, TPH as diesel/oil, BTEX (and EDC/EDB, 
MTBE, and total lead if gasoline is detected). If contamination evidence is apparent, the location will 
be remediated and confirmation sampling will be conducted similarly to a discovered PCS site as 
described in the previous section. 

Samples of soil at locations where PCS has been discovered will be collected and analyzed for TPH 
as gasoline, TPH as diesel/oil, BTEX (and EDC/EDB, MTBE and total lead if gasoline is detected). 

All soil confirmation sampling locations will be located using a portable GPS unit and the sampling 
observations and details will be recorded in a field book.    

If laboratory results indicate that TPH/BTEX concentrations in soil exceeds MTCA Method A 
Cleanup Levels or WTC concentrations exceed Method B Cleanup Levels, additional soil removal 
actions, as defined in the Work Plan, and subsequent confirmation sampling will be conducted at the 
removal location. 

If PCS cannot be removed due to risk to existing structures, encroachment into adjacent properties 
or wetland and stream buffers, analysis of representative soil samples on the excavation sidewall and 
floor will also include analysis of TPH composition by Ecology Methods VPH/EPH for subsequent 
risk analysis using MTCA Method B.  

If confirmation samples indicate no exceedance of TPH and WTC cleanup levels, the excavation 
will be backfilled with clean fill and compacted. If confirmation samples contain TPH or WTC 
concentrations above cleanup levels, additional soil will be removed and additional confirmation 
samples will be collected. If the second confirmation samples contain TPH or WTC concentrations 
below cleanup levels, the excavation will be backfilled with clean fill. If the second confirmation 
samples contain TPH and/or WTC concentrations above cleanup levels, Ecology will be notified 
and an approach for addressing residual contamination at the location will be established.   

4.5. Stockpiled Soil Characterization Sampling 

Upon completion of excavation of PCS and CWW discovered during wood waste removal activities 
that generate stockpiles, soil and wood waste samples will be collected from the stockpiles for 
characterization purposes. Stockpiled PCS samples collected for characterization purposes for 
off-site disposal will be analyzed for TPH as diesel, BTEX, total lead (and gasoline/BTEX if present 
in discovered PCS). Stockpiled CWW samples collected for characterization purposes for off-site 
disposal will be analyzed for TPH and WTCs. Samples of unusual solid wastes discovered during 
wood waste removal actions and stockpiled will be analyzed for offsite disposal characterization. 
Appropriate analytical methods for samples of unusual solid wastes will be determined at the time of 
stockpiling and based on the types of waste materials identified.  
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Collection and analysis of composite soil samples from different locations of the stockpile will 
provide analytical data representative of the excavated soil. The analytical data will allow for 
demonstration of compliance with the acceptability criteria of the off-site disposal facility. 

Stockpile soil sampling will consist of preparing one composite soil sample to represent each 
500 cubic yards (yd3) of stockpiled PCS or CWW. Composite samples shall consist of equal portions 
of discrete samples taken at a frequency of one sample for every 50 yd3 of material. 

4.6. Soil Sample Management 

Upon collection, soil and wood waste samples will be individually labeled and immediately placed on 
ice in a cooler for delivery to the laboratory. All samples will either be delivered by field staff or via 
courier to the lab with chain of custody protocols to meet holding times. A Chain of Custody form 
provided by the lab will be submitted for each sampling event. Sample containers and analysis 
holding times are summarized in Table 2. 

Table 2. Soil and CWW Sample Containers, Preservation, and Holding Time 
Requirements  

Parameter Container Preservative Holding Time 

Gasoline-range TPH/BTEX (using 
EPA Method 5035), EDB/EDC, 

MTBE, VPH 
4 x 40 mL glass vials 

Na2SO4 (2 vials) 
Methanol (2 vials) 

7 days 

Diesel and Oil-range TPH, EPH 8 oz. glass none 14 days 

chlorophenols, PAHs, phenols, 
cresols 

8 oz. glass none 14 days 

Metals  
(arsenic, chromium, copper, lead) 

8 oz. glass none 6 months 

 

4.7. Decontamination and Investigation Derived Wastes 

Decontamination of sampling equipment will be completed after collection of each sample. Spoons 
used for collecting soil samples for SVOC and metals analysis will be cleaned using detergent and 
multiple rinses of potable water. One rinsate sample will be collected for every 20 soil samples 
collected with non-disposable sampling equipment. Reusable personal safety gear will be 
decontaminated at the end of each day using detergent and multiple rinses of potable water. 
Disposable safety gear, such as gloves and ear protection, will be managed as investigation derived 
wastes (IDW). All investigation derived wastes (IDW) will be collected in a separate container at the 
site and disposed at a permitted waste facility. All wastewater generated from equipment 
decontamination will be collected into a separate container and disposed at the City of Cashmere 
(Cashmere) wastewater treatment plant (WWTP). 

Dewatering discharge will be collected in a settling tank before discharge to the Cashmere WWTP. 
Samples of discharge water will be collected daily to comply with testing conditions established 
between the Port and Cashmere. Compliance testing may be adjusted depending on flow rates, time 
of year, and the location of the dewatering area. Representative samples of discharge water will be 
collected directly from a sampling port in the storage tank and placed into laboratory provided 
containers and analyzed for TPH/BTEX and any other water quality parameters (to be determined 
by Cashmere at the time of discharge) on a 24-hour turnaround.  
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4.8. Sample Chain of Custody/Documentation 

Sampling details and field observations will be documentation in field logbooks. Soil and wood 
waste samples will be identified using sample labels placed on laboratory containers and the sample 
numbers will be recorded on field sampling data sheets, and laboratory-provided chain-of-custody 
forms. The sample numbering system for analytical samples collected will be dependent on the type 
of sample collected. Soil confirmation samples from grid locations will be identified starting with 
“S-G-###”. Soil confirmation samples from PCS Sites 2 and 4 will be identified starting with 
“S-C-2-###” or “S-C-4-###”, respectively. Soil confirmation samples from additionally discovered 
PCS sites will be identified starting with “S-C-#-###”, where the first discovered PCS site will start 
with the number “6” and proceed sequentially for each subsequently discovered PCS site. Wood 
waste confirmation samples from CWW sites will be identified starting with “WW-C-#-###”, 
where the first discovered CWW site will start with the number “1” and proceed sequentially for 
each subsequently discovered CWW site. Characterization samples from stockpiles of PCS and 
CWW will be identified starting with the identification “S-SP-###” and “WW-SP-###”, 
respectively. Discharge water characterization samples will be identified with “W-###”.  

For field duplicates, the sample identification number will be XX-###-MMDDYY, where 
“MMDDYY” stands for month, date, and year of the sample collection. For example, for a field 
duplicate collected on June 15, 2013, the identification would be XX-###-061513. A sample time 
of 1700 will be recorded on the sample labels and Chain-of-Custody record for all field duplicates. 
In addition, it is imperative that the field duplicate number be referenced on the sample collection 
field sheet. 

4.9. Groundwater Sampling 

4.9.1. Dewatering Discharge Sample Collection and Analysis 

Samples of groundwater will be collected during construction dewatering to characterize dewatering 
discharge. Water samples will be collected directly from the dewatering system storage containers 
and placed into laboratory-provided containers for laboratory analysis of TPH as gasoline, TPH as 
diesel and oil, and BTEX (Section 5).  

4.9.2. Groundwater Monitoring Well Sampling 

Samples of groundwater will be collected from existing monitoring wells before removal action 
begins, and from existing and new monitoring wells after removal action is complete. Water samples 
will be collected from the monitoring wells and placed into laboratory-provided containers for 
laboratory analysis of TPH as gasoline, TPH as diesel and oil, and BTEX. If gasoline is detected, 
samples will be analyzed for EDB/EDC, MTBE, and total lead. If CCW was present and removed 
upgradient of the monitoring well, groundwater samples will also be tested for WTC (Section 5). 
The Port will notify Ecology by telephone or email as early as possible prior to groundwater 
monitoring well sampling events. Duplicate samples will be collected at a rate of at least 1 per 
sampling event, or 1 per 10 samples collected.  

Groundwater Monitoring Well sampling frequency will occur as follows: 

1. Groundwater Monitoring wells (GMW) where no detection of contamination occurs will 
be sampled two (2) times. Sample events shall be three (3) to six (6) months apart.  
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2. Groundwater Monitoring wells (GMW) where contamination is detected but at levels 
below cleanup levels will be sampled four (4) times. Sample events shall be three (3) to 
six (6) months apart or quarterly. 

3. Groundwater Monitoring wells (GMW) where contamination is detected at levels 
exceeding cleanup levels will be sampled at least eight (8) times. Sample events shall be 
three (3) to six (6) months apart or quarterly.  
 

4.9.2.1. Field Meter Calibration Procedures 

Field meters will be used to measure depth to water and water quality parameters prior to 
groundwater sample collection. The following field instruments will be used: 

• Electrical well probe – Water level meter, marked every 0.01 foot. When the sensor at the tip of 
the probe contacts water, the circuit is completed, activating a steady tone and light on the reel. 

• Water quality multimeters – Used to measure the following water quality parameters prior to 
sample collection: pH, dissolved oxygen (DO), turbidity, specific conductance, and temperature. 
Purge water will be continuously monitored, and parameters recorded to verify stability of 
groundwater conditions prior to collecting samples for lab analysis. 

The meters will be calibrated and operated according to the manufacturer’s specifications prior to 
sampling (once at the start of each day sampling will occur). Field meter calibration will be checked 
prior to use and at the conclusion of each sampling day. The calibration check will be recorded in 
the field logbook or on the Sample Collection Log. Results for field measurements will be recorded 
on the Sample Collection Log. 

4.9.2.2. Groundwater Level Measurement 

The depth to groundwater will be measured in each well before purging begins. Water level will be 
measured directly using an electric well probe. Results will be recorded to the nearest 0.01 foot in the 
field log book. The top of well casing will be surveyed to the nearest 0.01 feet and referenced to 
NAVD 88. 

4.9.2.3. Purging 

The wells will be purged using a peristaltic pump and dedicated Teflon-coated tubing that will 
remain in the well between sampling events. The pump and tubing will be installed and handled for 
each event while wearing clean disposable gloves. The tubing intake will be positioned at a depth of 
2 to 3 feet below the static water level. The well will be purged at a rate of 0.5 to 1 liter per minute. 
Field parameters to be measured include temperature, pH, turbidity, specific conductance, and 
dissolved oxygen prior to the water being exposed to the atmosphere. Purging will continue until 
these parameters have stabilized, with measurements taken at five minute intervals. Purging will be 
considered complete when two consecutive sets of parameter readings show changes less than the 
criteria listed in Table 3. Well drawdown will be monitored using a well probe during purging and 
recorded in the field notes. 

Table 3. Field Parameter Stability Criteria 
Field Parameter Criteria 
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pH ± 0.1 Standard Unit (SU) 
Temperature ± 0.3°C 
Turbidity ± 1 Nephelometric Turbidity Unit 

(NTU) 
Specific Conductance ± 5 microSiemens per centimeter 

(mS/cm) 
Dissolved Oxygen ± 0.3 mg/L 

   

Purge water will be collected and disposed at the Cashmere WWTP. 

4.9.2.4. Field Measurement Procedures 

Measurements made in the field will include direct measurement of water level at the start of 
purging; and direct measurement of pH, temperature, specific conductivity, DO, and turbidity 
during purging. Field instruments will be calibrated according to manufacturer’s specifications within 
4 hours before purging. The field instrumentation and respective ranges of results and accuracies are 
summarized in Table 4.  

Table 4. Summary of Field Measurement Analytical Reporting Limits  
for Groundwater Quality and Level Monitoring 

Parameter Measurement Method Accuracy 
Expected 
Range of 
Results 

Temperature (C) YSI 556 MPS 0.01C 
10 to 13 
degrees 

pH YSI 556 MPS 
0.01 pH 

units 
6.5 to 7.5 pH 

units 

Specific 
Conductance 
(mS/cm)  

YSI 556 MPS 1 µs/cm 
100 to 200 
µmhos/cm 

Turbidity (NTU)* HF Scientific MicroTPW 0.01 NTU 5 to 50 NTU 

Dissolved Oxygen 
(DO) 

YSI 556 MPS 0.01 mg/L 0.5 to 5 mg/L 

Water level (feet) Solinst Well Probe 0.01 feet 3 to 15 feet 

NTU - Nephelometric 
TDS – Total Dissolved Solids 
 

4.9.2.5. Groundwater Sample Collection 

Groundwater samples will be collected directly from the discharge tubing immediately after purging; 
samples will be collected while the pump is running at less than 0.5 liters per minute. Sample 
containers will be filled in the following sequence.  

1. Unpreserved samples.  
2. Preserved samples.  

Samples shall be labeled in the format of [well number]-[date] (date to be in DDMMYY format). 
Every individual sample container shall be labeled with the date and time of sampling, location, 
sampler’s initials, and preservatives. Replicates will be collected and handled in the same manner.  
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4.9.3. Groundwater Sample Management 

Upon collection, water samples will be individually labeled and immediately placed on ice in a cooler 
for delivery to the laboratory. All samples will either be delivered by field staff or via courier (i.e. Fed 
Ex) to the lab with chain of custody protocols to meet holding times. A Chain of Custody form 
provided by the lab will be submitted for each sampling event. Sample containers and analysis 
holding times are summarized in Table 5. 

 

Table 5. Groundwater Sample Containers, Preservation, and Holding Time 
Requirements 

Parameter Container Preservative Holding Time 

Gasoline-range 
hydrocarbons/BTEX, 

EDB/EDC, MTBE 
3 x 40 mL vial HCl 14 days 

Diesel-range hydrocarbons 
2 x 500 ml amber 

glass 
None 30 days 

chlorophenols, phenols, 
cresols, PAHs 

2 x 500 ml amber 
glass 

None 7 days 

Metals: 
Arsenic, Chromium, Copper, 

Lead 

500 mL – 
polyethylene 

HNO3 6 months 

 

The date and time of sample collection, sampler name, purging volumes, field water quality 
measurements, water levels, time of instrument calibration, and environmental conditions shall be 
recorded at the time of sampling on a field sampling data sheet. Any deviation from the sampling 
protocol will be noted.  

4.10. Field Logbooks 

Field logbooks will provide the means of recording data-collecting activities performed at the site. 
Entries will be described in as much detail as possible so that persons going to the site can 
reconstruct a particular situation without reliance on memory. 

Field logbooks will be bound and assigned to field personnel, but will be stored in the project file 
when not in use. Each logbook will be identified by the project name and, if applicable a project 
number. 

The title page of each logbook will contain the following: 

• Logbook Number (if applicable) 

• Project Name 

• Log Entry Start Date and End Date 

The following information will be recorded in the logbook at the beginning of each daily entry: 

• Date, start time, weather conditions. 

• Names of sampling personnel present. 
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• A summary of sample activities including sample location, sample time, sample 
description, depth at which the sample was collected, sample volume, the number of 
containers for the sample and any field notes relating to the well or sample. 

• The names of any visitors along with a description of the purpose of the visit. 

• Decontamination procedures. 

• Field quality control samples including identification numbers used. 

• Signature of the person recording any entries into the logbook. 

5. Laboratory Analysis Methods 

An Ecology-accredited analytical laboratory will conduct analysis for the project. Laboratory 
standard operating procedures will be on file with the laboratory.  

Table 6 summarizes laboratory analysis methods for PCS and MTCA Method A Cleanup Levels, 
and Table 7 summarizes laboratory analysis methods for confirmation soil below wood waste and 
for CWW and MTCA Method A Cleanup Levels. 

 
Table 6. Analytical Summary for PCS at Site 2 and 4 

Parameter Analytical Method 
Method 

Detection Limit 
(mg/kg) 

MTCA Method A 
Cleanup Level

b 

(mg/kg) 

Diesel-Range 
Hydrocarbons 

Ecology NWTPH-Dx  
+ Acid/Silica Gel 

Cleanup 
5.0 – 10.0 

2,000 – Diesel 
2,000 – Heavy Oil 
4,000 – Mineral Oil 

BETX EPA 8021 0.01255 

0.3 – benzene 
6 – ethylbenzene 

7 – toluene 
9 – total xylenes 

EPH
a
 Ecology EPH 5.0 – 10.0 na 

a
 If Method B Cleanup Level is used. 

b 
From Table 740-1 in WAC 173-340-900. 

na = not available 
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Table 7. Analytical Summary for Confirmation Soil Samples  
and Contaminated Wood Waste  

Parameter Analytical Method 
Detection Limit 

(mg/kg) 

MTCA Method A 
Cleanup Level

b 

(mg/kg) 

Gasoline-Range 
Hydrocarbons 

Ecology NWTPH-
Gx/5035 

5.0 

30 
(100 if benzene - 
ND, TEX < 1 %) 
 

BETX EPA 8021 0.01255 

0.3 - benzene 
6 - ethylbenzene 
7 - toluene 
9 – total xylenes 

Ethylene dibromide 
(EDB)

a
 

Ethylene dichloride 
(EDC)

a
 
 

MTBE
a
 

EPA 8260 0.001 

0.005 – EDB 
EDC – Method B 
0.1 - MTBE 
MTBE 

Diesel-Range 
Hydrocarbons 

Ecology NWTPH-
Dx  
+ Acid/Silica Gel 
Cleanup 

5 – Diesel 
10 – Heavy, 
Mineral 

2,000 – Diesel 
2,000 – Heavy Oil 
4,000 – Mineral Oil 

Chlorophenols 
EPA SW8041 
 

0.00625 Method B 

PAHs EPA SW8270-SIM 0.005 0.1 

Phenols, Cresols 
EPA SW8270 
 

0.2 to 0.0201 Method B 

Arsenic EPA 6010C 5 20 

Chromium III EPA 6010C 0.5 2,000 

Copper EPA 6010C 0.2 Method B 

Lead
a
 EPA 6010C 0.2 250 

a
 If gasoline is detected in the soil or wood waste. 

b 
From Table 740-1 in WAC 173-340-900. 
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Table 8 summarizes laboratory analysis methods for groundwater and MTCA Method A Cleanup 
Levels.  

Table 8. Analytical Summary for Groundwater 

Parameter Analytical Method 
Detection Limit 

(mg/L) 

MTCA Method A 
Cleanup Level

b 

(mg/L) 

Gasoline-Range 
Hydrocarbons 

NWTPH-Gx 0.25 
800 

(1,000 if benzene - 
ND) 

BETX EPA 8021 
1 – BTE 

2 - Xylenes 

5 – Benzene 
700 – Ethylbenzene 

1,000 – Toluene 
1,000 – Xylenes 

EDB,  
EDC

a
 

MTBE
a
 

EPA 8260 
0.2 

0.00036 

0.01 – EDB 
5 – EDC 

20 – MTBE 

Diesel-Range 
Hydrocarbons 

NWTPH-Dx with 
Acid/Silica Gel Cleanup 

0.05 – Diesel 
0.1 – Heavy, 

Mineral 

500 

Chlorophenols
cc

 EPA SW8041 0.25 Method B 

PAHs
c
 EPA SW8270-SIM 0.0001 0.1 

Phenols, Cresols
c
 EPA SW8270 0.001 to 0.02 Method B 

Arsenic
c
 EPA 200.7 0.5 5 

Chromium (total)
c
 EPA 200.7 0.5 50 

Copper
c
 EPA 200.7 0.5 Method B 

Lead
a,c

 EPA 200.7 0.1 15 
a 
If gasoline is detected in groundwater. 

b 
From Table 720-1 in WAC 173-340-900. 

c
 If CWW was present and removed upgradient of the monitoring well. 

6. Quality Control Procedures 

6.1. Field  

Field quality control will consist of collecting field duplicates, rinsate blanks, and field blanks 
(groundwater only). Field duplicates consist of two or more samples collected at the same time and 
place. Field duplicates will be collected at a rate of 1 duplicate sample per 20 field samples. In the 
case of a quarterly groundwater monitoring event, one duplicate groundwater sample will be 
collected per monitoring event.  

Rinsate blanks are samples obtained by running distilled/deionized water over non-disposable 
decontaminated sampling equipment used to collect soil samples for SVOCs and metals analysis.  
The blank water is collected in sample containers for handling, shipment, and analysis. These 
samples are treated identically to the other samples collected that day. A rinsate blank is used to 
assess cross contamination brought about by improper decontamination procedures. Rinsate blanks 
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will be collected at a rate of 1 sample per 20 collected samples that are collected using non-
disposable sampling equipment.  

Field blanks are prepared in the field by filling the appropriate sample container with 
distilled/deionized water and are then submitted to the laboratory for analysis. A field blank is 
primarily used to evaluate contamination errors associated with field operations and shipping but 
may also be used to evaluate contamination errors associated with laboratory procedures. Field 
blanks will be collected at a rate of one per day per sampling event.  

Water quality control measures for dissolved oxygen, temperature, specific conductance, turbidity, 
and pH, will be measured. Measurement will consist of allowing the water quality multimeter to 
continuously monitor field parameters until they have stabilized, at which point sampling may occur.  
All field measurements will be recorded in the field log. Field water quality control requirements are 
contained in Table 9. 

Table 9. Field Quality Control Measurements 
Parameter Replicate Samples Field Calibration 

Check Standards 
Calibration Drift End 
Check 

DO RPD ≤ 20% NA ±4% 
Temperature ± 0.3°C NA N/A 
Specific Conductance + 5 mS/cm + 5 mS/cm + 5 mS/cm 
Turbidity + 2 NTU + 2 NTU + 2 NTU 
pH ± 0.2 pH units ± 0.2 pH units ± 0.2 pH units 
 

6.2. Laboratory 

Sample precision will be assessed by collecting replicates at the rate of 1 per batch of 10, or 1 per 
batch if less than 10 samples are included in a batch of samples. Samples will undergo laboratory 
standard analytical techniques with standard laboratory quality control procedures.  

6.3. Data Management Procedures 

All field observations and monitoring results will be recorded on individual well sampling sheets that 
will be maintained throughout the length of the project and included in all draft and final reports. 
Field observations and all data will be checked for legibility and completeness before leaving the site 
locations. Field data will be entered into tables or spreadsheet and included with the laboratory data 
in all draft and final reports.  

Analytical data from the laboratory will be entered in electronic format. After the data are verified, 
they will be summarized in case narratives and provided in all draft and final reports.  

After completing the sampling, staff will compile and evaluate all field and laboratory analytical data 
against the project MQOs.  

6.4. Audits and Reports 

Ecology’s Laboratory Accreditation Program establishes whether the laboratory has the capability to 
provide accurate and defensible data. The accreditation involves an evaluation of the laboratory’s 
quality system, staff, facilities, equipment, test methods, records, and reports.  
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The final report will include a quality assurance section describing data quality. These reports will 
undergo scientific peer review by staff who have appropriate expertise and who are not directly 
connected with this project.  

6.5. Data Verification and Validation 

Data verification is a quality assurance review process to determine the quality and the completeness 
of the field and analytical data. This is done by determining that all quality control samples meet the 
acceptance criteria as specified in the standard operating procedure for that method.  

Analytical laboratory staff will review all laboratory analysis for the project to verify that the 
methods and protocols specified in the SAP/QAPP were followed; that all instrument calibrations, 
quality control checks, and intermediate calculations were performed appropriately; and that the final 
reported data are consistent, correct, and complete with no omissions or errors. Evaluation criteria 
will include the acceptability of instrument calibrations, procedural blanks, spike sample analysis, 
precision data, laboratory control sample analysis, and the appropriateness of assigned data 
qualifiers. The laboratory staff will prepare a written case narrative describing the results of their data 
review.  

Precision will be estimated by calculating the relative percent difference (RPD) for field duplicate 
results. Analytical bias will be assumed to be within acceptable limits if laboratory quality control 
limits are achieved for blanks, matrix spikes, matrix spike duplicates and check standards. Sampling 
bias will be assessed by verifying that the correct sampling and handling procedures were used. 
Goals for completeness will be evaluated and, if needed, replacement samples will be obtained and 
adjustments in subsequent sampling events will be made.  

Field quality control procedures include reviewing field notes for completeness, errors, and 
consistency. Duplicate measurements and documentation of conditions in field notes will support 
verification of analytical measurements and field measurements.  

The project lead will review the data package and case narrative to determine if the results meet the 
MQOs for accuracy, precision, and bias for that sampling episode. Field duplicate results will be 
evaluated and compared to the MQOs shown in Table 1. Based on these assessments, the data will 
be accepted, accepted with appropriate qualifications, or rejected.  

After the laboratory and field data have been reviewed and verified by the project manager, data 
submittals will be independently reviewed for errors by another staff person before finalizing.  
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ATTACHMENT C 
TEST PIT, BORING, AND WELL 

INSTALLATION LOGS  

  



Table 1.  Soil Log for Test Pits, (TP) Cashmere Mill Site      
     

TP-1 Corner of Mill Rd and Sunset   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL dark brown sand, gravel, cobbles, round TP-1 0950 
5.0 FILL wood waste and sawdust   
7.0 FILL dark silty sand, gravel, cobbles   
9.0 FILL wood waste and sawdust   
11.0 FILL water   
12.0 FILL dark silty sand, gravel, cobbles with logs   

     
     
          

TP-2 
50 ft N of 
"well"    

15-Jan-07     
Depth 
(feet) Material Description sample time 

0.0 FILL dark brown organic material TP-2 1020 
3.0 FILL grey silty sand, grave, cobbles w/ clay   
13.0 FILL water   

     
     
          

TP-3 Site of old office along Sunset   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 ALLUVIUM brown-grey sand, gravel, cobbles NA 1040 
6.0 ALLUVIUM water   

     



Table 1. Continued    
          

TP-4 Site of old smokestack   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL brown silty sandy gravelly fill NA 1100 
3.0 FILL brown silty sandy gravelly fill-stop due to unexpected water line (likely abandoned)   

     
     
     
          

 
TP-5 Near western property line, N of Mill Rd   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL pavement, dark brown, sand, gravel, silt w/organics  1110 
3.0 ALLUVIUM brown sand, gravel, cobbles   
4.0 ALLUVIUM water   
5.0 ALLUVIUM brown sand, gravel, cobbles   

     
     
          

TP-6 Middle of open area in NW corner of lot S of Mill Rd   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL dark brown-black silty wood waste, bricks, car parts  1130 
6.0 ALLUVIUM grey sand, gravel, cobbles w/ roots, water   
8.0 ALLUVIUM grey sand, gravel, cobbles   

     
     



Table 1. Continued    
          

TP-7 NW corner of lot, along sediment basin pond on Brender Cr.   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 ALLUVIUM brown sand, gravel, cobbles  1145 
4.0 ALLUVIUM brown sand, gravel, cobbles   

     
     
          

TP-8 E of trailer, S of hockey rink in NW corner of lot S of Mill Rd   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL dark silty sand, gravel, cobbles  1202 
7.0 ALLUV/FILL dark silty sand, gravel, cobbles, water   

     
     
     
     
          

TP-9 200 ft SW of Shangri-la, 100 ft N of Brender Cr.   
15-Jan-07     
Depth 
(feet) Material Description sample time 

0.0 FILL dark wood waste  1209 
8.0 ALLUVIUM grey silty sand, gravel, cobbles w/ small organics (roots) TP-9  

     
     
     



Table 1. Continued 
    

TP-10 Southern most bend in Brender Cr, 50 ft N of berm   
15-Jan-07     
Depth 
(feet) Material Description sample time 

0.0 FILL wood waste and sawdust TP-10 1226 
8.0 ALLUVIUM grey silty fine sand w/ clay   
10.0 ALLUVIUM water   
11.0 ALLUVIUM grey silty fine sand w/ gravel   

     
     
          

TP-11 S edge of existing excavated pit, below 6-ft high cut face in wood waste, SW corner of property   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL wood waste TP-11 1240 
13.0 ALLUVIUM grey clay   
14.0 ALLUVIUM grey clay and gravel   

     
     
          

TP-12 100 ft S of water meter in lot S of Mill Rd   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL dark silty sand, gravel and wood waste TP-12 1300 
3.0 ALLUVIUM grey silty sand and gravel w/ conglomerate and peat layers 0.5-1.0 ft thick   
8.0 ALLUVIUM water   
9.0 ALLUVIUM sand, gravel, cobbles   

     
     



          



Table 1. Continued 
    
TP-13 100 ft W of single wide trailer   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 ALLUVIUM brown sand, gravel, cobbles  1316 
3.0 ALLUVIUM brown sand, gravel, cobbles   

     
     
          

TP-14 50 ft S of single wide trailer   
15-Jan-07     

Depth 
(feet) Material Description sample time 

0.0 FILL dark brown sand, gravel, cobbles w/organics  1320 
4.0 ALLUVIUM brown-orange sand, gravel, cobbles with foreset beds   
5.0 ALLUVIUM brown-orange sand, gravel, cobbles with foreset beds   
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2009.05.07 Test Pit Logs 

 

Test Pit/Exploration Log 

PCCMP TP1 
Exploration Name 

 
Geo Exploration Millpond Site 

Watermain Extension 
 

Project 

 
West end of project 

Cashmere, WA 
 

Location 
 
 

Adam Neff 
 

Inspected by: 

 
 

May 7, 2009 
 

Date 

 
 

PCC 20802001108 
 

Project # 

 
Komatsu PC75 track mounted backhoe – 1 ft bucket 

D. Baker Construction and Excavation 
 

Backhoe and Operator 

Depth  Description  Sketch/Photo 

0 to 1.5 feet 

Sandy SILT (ML), light brown to slightly light gray, little 
clay, some coarse gravel and cobbles to 6 inches; dry, 
compact, sustains vertical cuts (fill)  

 

1.5 to 6.0 feet 

Gravelly SAND (SW); brown, coarse subrounded gravel and 
cobbles,  with boulders to 12 inches, moist to wet below 6 
feet; compact to loose; stratified (alluvium).  
Groundwater seepage (water table) of several gpm at 6 
feet.  
Sidewall collapse, unstable below 3 feet; soil suitable for 
use as backfill. 

Exploration discontinued at water table 
Excavation backfilled with excavated material. 
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2009.05.07 Test Pit Logs 

 

 

Test Pit/Exploration Log 

PCCMP TP2 
Exploration Name 

 
Geo Exploration Millpond Site 

Watermain Extension 
 

Project 

 
Next to large concrete pad 

Cashmere, WA 
 

Location 
 
 

Adam Neff 
 

Inspected by: 

 
 

May 7, 2009 
 

Date 

 
 

PCC 20802001108 
 

Project # 

 
Komatsu PC75 track mounted backhoe – 1 ft bucket 

D. Baker Construction and Excavation 
 

Backhoe and Operator 

Depth  Description  Sketch/Photo 

0 to 6.0 feet 

Silty SAND with Gravel (SM) olive brown, fine to coarse, non‐plastic fines, 
fine to coarse subround gravel,  scattered fragments of concrete, 
compact, moist to wet at 5.5 feet (fill) 

At 6 feet, soil exhibited strong of gasoline‐like odor and staining; some 
iridescence on water in excavation. Soil unsuitable for use as backfill. 

Groundwater seepage (water table) at 6 feet. 

Soil in excavation sidewall remained vertical. 

 

 

 

Exploration discontinued at water table at 6 feet.  
Excavation backfilled with excavated soil. 
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2009.05.07 Test Pit Logs 

 

 

Test Pit/Exploration Log 

PCCMP TP3 
Exploration Name 

 
Geo Exploration Millpond Site 

Watermain Extension 
 

Project 

 
Next to unnamed ditch 

Cashmere, WA 
 

Location 
 
 

Adam Neff 
 

Inspected by: 

 
 

May 7, 2009 
 

Date 

 
 

PCC 20802001108 
 

Project # 

 
Komatsu PC75 track mounted backhoe – 1 ft bucket 

D. Baker Construction and Excavation 
 

Backhoe and Operator 

Depth  Description  Sketch/Photo 

0 to 7.0 feet 

Silty SAND (SM) brown, fine to medium, trace fine to 
medium subrounded gravel, dry to moist, compact, many 
roots. (alluvium).  Soil suitable for use as backfill. 

 

7.0 to 8.7 feet 

Silty SAND (SM); gray; fine, trace fine to medium 
subrounded gravel; moist to wet; compact (alluvium) 

Groundwater seepage at 1‐1.5 gpm at 6 to 8 feet.  
Vertical sidewall stable in open excavation; suitable for use 
as backfill at optimum moisture. 

Exploration discontinued at water table at 7 feet.  
Excavation backfilled with excavated soil. 
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2009.05.07 Test Pit Logs 

 

Test Pit/Exploration Log 

PCCMP TP4 
Exploration Name 

 
Geo Exploration Millpond Site 

Watermain Extension 
 

Project 

 
Next to and west of Mission Creek 

Cashmere, WA 
 

Location 
 
 

Adam Neff 
 

Inspected by: 

 
 

May 7, 2009 
 

Date 

 
 

PCC 20802001108 
 

Project # 

 
Komatsu PC75 track mounted backhoe – 1 ft bucket 

D. Baker Construction and Excavation 
 

Backhoe and Operator 

Depth  Description  Sketch/Photo 

0 to 9.0 feet 

Silty SAND (SM); brown, fine to medium, trace coarse 
gravel to boulders  to 10 inches;  layers of loose, lighter 
colored grayish sand and cobbles at 4.5 feet; fining with 
depth to trace below 7.5 feet; compact, dry to moist 
(alluvium).  Suitable for use as backfill. 

 

 

9 to 9.5 feet 

Silty SAND to Sandy SILT (SM/ML); gray; fine; moist to wet 
at 9+ feet; compact; (alluvium).  
Groundwater seepage of several gpm at 9+ feet. 
 
Stable sidewall; suitable for use as backfill at optimum 
moisture content and if fines < 50% #200 sieve. 

Exploration discontinued at water table at 9 feet.  
Excavation backfilled with excavated soil. 
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2009.05.07 Test Pit Logs 

 

 

Test Pit/Exploration Log 

PCCMP TP5 
Exploration Name 

 
Geo Exploration Millpond Site 

Watermain Extension 
 

Project 

 
Next to and east of Mission Creek 

Cashmere, WA 
 

Location 
 
 

Adam Neff 
 

Inspected by: 

 
 

May 7, 2009 
 

Date 

 
 

PCC 20802001108 
 

Project # 

 
Komatsu PC75 track mounted backhoe – 1 ft bucket 

D. Baker Construction and Excavation 
 

Backhoe and Operator 

Depth  Description  Sketch/Photo 

0 to 2.5 feet  Sandy SILT (ML) brown, non‐plastic, fine to medium sand, some gravel 
and cobbles to 5 inches, dry to moist; compact (fill) 

 
 
 
 
 
 
 
 
 
 

NO PHOTO AVAILABLE 

2.5 to 4.0 feet 
Gravelly SAND (SW); brown; fine to medium, fine to coarse subrounded 
gravel and cobbles to 6 inches; moist; compact to loose, (alluvium/fill?).  
 

4.0 to 7.5 feet  SAND (SP) gray, fine to medium; moist; compact (fill?) 

7.5 to 8.5 feet 

Sandy SILT (ML); gray, non‐plastic; fine to medium; moist to wet; compact 
(alluvium).  
Groundwater seepage of 1 to 3 gpm at 8 feet.  
Stable sidewall; not suitable for use as backfill. 

Test pit completed at 8.5 at water table. 
Excavation backfilled with excavated material. 
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2009.05.07 Test Pit Logs 

 

 

Test Pit/Exploration Log 

PCCMP TP6 
Exploration Name 

 
Geo Exploration Millpond Site 

Watermain Extension 
 

Project 

 
West of Chapel Street 

Cashmere, WA 
 

Location 
 
 

Adam Neff 
 

Inspected by: 

 
 

May 7, 2009 
 

Date 

 
 

PCC 20802001108 
 

Project # 

 
Komatsu PC75 track mounted backhoe – 1 ft bucket 

D. Baker Construction and Excavation 
 

Backhoe and Operator 
Depth  Description  Sketch/Photo 

0 to 0.5 feet  Gravel and sand (fill); Compact. 

 

0.5 to 5.0 feet 

Silty SAND with Gravel (SM); brown; fine to medium, fine to 
coarse subrounded gravel, non‐plastic fines;  some solid 
waste (metal, concrete) dry to moist; compact (fill).  
No groundwater seepage.  
No sidewall failure; suitable for backfill if solid waste 
removed. 

5.0 to 10 feet 

Silty SAND with Gravel (SM); brown; fine to coarse, trace 
fine to coarse subrounded gravel; moist; compact, 
(alluvium).  
No groundwater seepage.  
No sidewall failure; suitable for use as backfill. 

Excavation backfilled with excavated material. 

 



Date: 11/30/09

No Samples Taken

Test Pit Time Depth From Surface Description

A 9:15 0 to 2.5 Brown Silty Sand 

2.5 to 8 Gray Wood Waste with Silty Sand and Gravel

8 Water Table

B 9:30 0 to 3 Brown Wood Waste with Silty Sand 

3 to 8.5 Gray Wood Waste with Silty Sand and Gravel

8.5 Water Table

C 9:50 0 to 2 Brown Wood Waste 

2 to 5 Brown Silty Sand with Cobbles

5 to 7 Gray Silty Sand 

7 Water Table

D 10:06 0 to 4.5 Brown Wood Waste

4.5 to 7 Gray Silty Sand - Free of Organics

7 Water Table

E 11:46 0 to 3 Brown Silty Sand with Gravel

3 to 3.5 Brown Silty Sand with Cobles

3.5 to 6 Gray Silty Sand 

F 10:25 0 to 1 Brown Silty Sand

1 to 3.5 Bright Orange/Brown Wood Waste

3.5 to 5 Gray Silty Sand with Cobles

G 11:24 0 to 2 Brown Silty Sand 

2 to 4 Gray Silty Sand with Cobles

4 to 5.5 Dark Black/Brown Wood Waste - Bark Chips

5.5 Water Table

H 11:10 0 to 2 Brown Silty Sand 

2 to 3.5 Gray Silty Sand with Cobles

3.5 to 5 Gray Silty Sand 

5 Water Table

I 10:56 0 to 3 Brown Silty Wood waste 

3 to 4 Gray Wood Waste with Silty Sand and Cobles

4 to 6 Gray Silty Sand 



Shelby tube

ADDITIONAL MATERIAL SYMBOLS

AC

Cement Concrete

Sampler Symbol Descriptions

GRAPH

Measured free product in well or
piezometer

Topsoil/
Forest Duff/Sod

Direct-Push

Crushed Rock/
Quarry Spalls

Graphic Log Contact

Sheen Classification

Laboratory / Field Tests

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted).  See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

%F
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PP
SA
TX
UC
VS

FIGURE A-1

2.4-inch I.D. split barrel

NOTE:  The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Perched water observed at time of
exploration

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CC

CR

Percent fines
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Pocket penetrometer
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Bulk or grab

Piston

Standard Penetration Test (SPT)

Groundwater observed at time of
exploration

Approximate location of soil strata
change within a geologic soil unit

Asphalt Concrete

Measured groundwater level in
exploration, well, or piezometer

GC

PT

OH

CH

MH

OL

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTERGRAPH

(APPRECIABLE AMOUNT
OF FINES)

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

SYMBOLSMAJOR DIVISIONS

WELL-GRADED SANDS, GRAVELLY
SANDSCLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50% OF
COARSE FRACTION
RETAINED ON NO. 4

SIEVE

CL

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

POORLY-GRADED SANDS, GRAVELLY
SAND

INORGANIC SILTS, ROCK FLOUR,
CLAYEY SILTS WITH SLIGHT
PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS  SILTY SOILS

SILTY GRAVELS, GRAVEL - SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
GREATER THAN 50

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

INORGANIC CLAYS OF HIGH
PLASTICITY

(LITTLE OR NO FINES)

ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

CLAYEY SANDS, SAND - CLAY
MIXTURES

SILTY SANDS, SAND - SILT MIXTURES

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

POORLY-GRADED GRAVELS, GRAVEL -
SAND MIXTURES

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50% OF
COARSE FRACTION

PASSING NO. 4
SIEVE

DESCRIPTIONS

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

LETTER

Distinct contact between soil strata or
geologic units

Material Description Contact

Approximate location of soil strata
change within a geologic soil unit

Distinct contact between soil strata or
geologic units

TS



9

5

8

3

40

50/5"

6

14

12

12

12

24

18

5

1

2

2a

3

3a

4

4a

5

5a
6

7

8

Dark brown wood waste with silty sand, gravel
and cobbles (soft, moist) (fill)

(wood waste includes chips and bark fragments
to 2 inches long)

organic content = 26%

Grades to dark brown and medium stiff
(wood waste includes chips up to 3 inches long)

Grades with increasing silty sand content
(wood waste includes sawdust, bark and chips to

1 inch long)

Gray and brown silty fine to coarse sand with
wood waste, gravel and cobbles (very loose,
wet) (fill)

(wood waste includes sawdust and chips from ½
to 2½ inches long)

(wood waste includes roots and sticks to
¼-inch-diameter)

Dark brown decomposed wood waste with silty
fine sand (very soft, wet) (fill)

(hydrocarbon odor and sheen at top of sample;
sample submitted for chemical analysis)

Gray fine to coarse gravel with sand and cobbles
(dense, wet) (alluvium)

OL

SM/OL

OL

GP

1.0

3.0

4.0

11.0

12.0

17.5

Concrete surface
seal

Bentonite seal

2-inch schedule 40
PVC well casing

10/20 colorado
sand
2-inch schedule 40
PVC screen,
0.02-inch slot
width

end cap plug

Bentonite chips

31

36

57

55

30

49

69

20

52

10

Logged By
HRPDrilled

Date Measured

Diedrich D-50

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

1/22/2010
Latitude
Longitude

Drilling
Equipment

Auger Data: 5 inches I.D; 9.5 inches O.D.; Shelby Tube 3 inches I.D.

17.5

A 2 (in) well was installed on 1/20/2010 to a depth of
17.5 (ft).
Well was developed on 1/22/2010.Top of Casing

Elevation (ft)

Start End
Checked By

NCSTotal
Depth (ft)

Hollow-stem
Auger/SPT/D&M

Notes:

Hammer
Data

Surface Elevation (ft) Undetermined

N/A

Automatic
140 (lbs) / 30 (in) Drop

Holocene Drilling Drilling
Method

5.2

1/20/2010 1/20/2010

Horizontal
Datum

Vertical Datum

Flush-mount
steel
monument

locking
J-plug

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-2

Log of Monitoring Well B-1
Redevelopment of Cashmere Mill Site
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59

30

6

6

53

50/4"

0

15

18

0

15

SM

OL

SM

GP

Brown silty fine to coarse sand with gravel,
cobbles, and trace wood waste (medium
dense, moist) (fill)

Dark brown wood waste with silty sand, gravel
and cobbles (very stiff, moist) (fill)

Dark brown silty fine to coarse sand with gravel
and trace of wood waste (very loose, wet)
(fill)

Organic content = 4%

Gray fine to coarse gravel with cobbles (very
dense, wet) (alluvium)

Boring was completed about 40 feet NE of
intended location.  Various attempts to drill at
the intended location, and at 2.5, 5, 10 NW
and 15 feet E, and 25 feet NE of intended
location encountered a concrete obstruction at
a depth of 2.5 feet.

1

2

3

3a

4

4a

5

6

6a
6b

7

Wood waste includes bark fragments to
1-inch

Sampler driven on gravel or cobble

Softer drilling
Wood waste includes sawdust and chips to

1 inch long

Wood waste includes sawdust and chips to
½ inch long

No recovery

Wood waste includes sawdust and small
decomposing chips

Rough drilling

19

31

26

25

33

13

75

66

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M

17.31/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:

Project Location:

Project Number: 18593-001-00

Cashmere, Washington
Figure A-3

Log of Boring B-1A
Redevelopment of Cashmere Mill Site
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47

12

27

16

50/2"

50/1"

6

6

12

15

18

5

0

1

2

3

3a

4

4a

5

5a

6

7

Dark brown wood waste mixed with silty sand,
gravel, and cobbles (soft/loose, moist) (fill)

(wood waste includes chips, bark and lumber
fragments to 3 inches long)

Organic content = 29%

(sampler driven on gravel or cobble)

Grades to medium stiff
(wood waste includes sawdust and wood chips to

2 inches long)

Grades to stiff
(wood waste includes sawdust and wood chips to

2 inches long)

Grades to medium stiff
(wood waste includes sawdust and wood chips to

½ inch long)

Gray silty fine to medium sand with gravel and
wood waste (medium dense, moist) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

(Harder drilling)

Refusal on boulder/cobbles

OL/SM

SM

GM

1.0

4.0

5.0

13.5

Concrete surface
seal

Bentonite seal

2-inch schedule 40
PVC well casing

10/20 colorado
sand

2-inch schedule 40
PVC screen,
0.02-inch slot
width

end cap plug

48

56

40

47

39

58

Logged By
HRPDrilled

Date Measured

Diedrich D-50

Elevation (ft)
Groundwater

Driller

Depth to
Water (ft)

1/22/2010
Latitude
Longitude

Drilling
Equipment

Auger Data: 5 inches I.D; 9.5 inches O.D.

14.1

A 2 (in) well was installed on 1/22/2010 to a depth of
13.5 (ft).
Well was developed on 1/22/2010.Top of Casing

Elevation (ft)

Start End
Checked By

NCSTotal
Depth (ft)

Hollow-stem
Auger/SPT/D&M

Notes:

Hammer
Data

Surface Elevation (ft) Undetermined

N/A

Automatic
140 (lbs) / 30 (in) Drop

Holocene Drilling Drilling
Method

6.7

1/21/2010 1/21/2010

Horizontal
Datum

Vertical Datum

Flush-mount
steel
monument

locking
J-plug

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-4

Log of Monitoring Well B-2
Redevelopment of Cashmere Mill Site
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18

42

50/2"

0

6

1

OL

OL/ML

GP-GM

Dark brown wood waste with silty sand, gravel
and cobbles (soft, moist) (fill)

Dark brown fine-grained wood waste mixed with
sand, gravel and cobbles (soft/loose, wet) (fill
mixed)

Gray sandy fine to coarse gravel with silt and
cobbles (dense, wet) (alluvium)

1

2

3

4

5

6

Wood waste includes sawdust, bark and
chips to 3 inches long

Large wood chunks in sampler
Organic content = 13%

Rough drilling

No recovery

Change in drilling

Rough drilling

Sampler driven on gravel or cobble

71

23

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.71/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-5

Log of Boring B-2A
Redevelopment of Cashmere Mill Site

R
ed

m
on

d:
  D

at
e:

2/
10

/1
0 

P
at

h:
W

:\R
E

D
M

O
N

D
\P

R
O

JE
C

TS
\1

8\
18

59
30

01
\G

IN
T\

18
59

30
01

00
.G

P
J 

 D
B

Te
m

pl
at

e/
Li

bT
em

pl
at

e:
G

E
O

E
N

G
IN

E
E

R
S

8.
G

D
T/

G
E

I8
_G

E
O

TE
C

H
_S

TA
N

D
A

R
D

REMARKS

M
oi

st
ur

e
C

on
te

nt
, %

D
ry

 D
en

si
ty

,
(p

cf
)



22

50/6"

63

50/2"

6

6

10

2

OL/SM

OL

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Orange brown wood waste (stiff, moist) (fill)

Dark brown wood waste mixed with silty sand,
gravel and cobbles (medium stiff/medium
dense, moist) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

1

2

3

4

5

Wood waste includes sawdust, bark
fragments and chips from ¾ inch to 3 inches

long

Wood waste includes fine shavings and
sawdust

Organic content = 63%

Wood waste includes sawdust and chips to
½ inch long

Sampler driven on gravel or cobble

Rough drilling

Rough drilling

39

93

65

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.71/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

7.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-6

Log of Boring B-3
Redevelopment of Cashmere Mill Site
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22

24

32

23

50/6"

16

18

10

12

18

OL/SM

OL

SM

SM

GP

Brown wood waste mixed with with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Dark brown wood waste with silty sand, gravel
and cobbles (stiff, moist) (fill)

Gray silty fine sand with organic matter (medium
dense, moist) (fill)

Gray silty fine to medium sand with gravel and
cobbles (medium dense, wet) (alluvium)

Gray fine to coarse gravel with sand, gravel and
cobbles (very dense, wet) (alluvium)

1

2

2a

3

3a

4

5

6

Wood waste includes bark and chips to
2 inches long

Large wood chunks in sampler
Wood waste also includes chips and bark to

3 inches long

Organic content = 57%

Large wood chunks in sampler

Hard drilling
Rough drilling

%F=20

46

39

96

49

31

46

40

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M12.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

8.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-7

Log of Boring B-4
Redevelopment of Cashmere Mill Site
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20

50/4"

6

1

OL/SM

SM

GM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Dark brown silty fine to medium sand with
organic matter, gravel and cobbles (loose,
wet) (fill)

Gray silty fine to coarse gravel with sand and
cobbles (very dense, wet) (alluvium)

1

2

3

Wood waste includes bark and chips to
1 inch long

Rough drilling

Sampler driven on gravel or cobble

28

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M5.81/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

2.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project:
Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-8

Log of Boring B-5
Redevelopment of Cashmere Mill Site
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11

26

14

18

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft/loose, moist) (fill)

Brown silty fine to coarse sand with gravel,
cobbles and trace wood waste (loose, wet)
(fill)

1

2

Wood waste includes chips and bark to
1 inch long

Wood waste includes sawdust and chips to
½-inch

No sheen, no odor

Wood waste includes bark and lumber
fragments to 1 inch

Heavy sheen and hydrocarbon odor from
sample; sample submitted for chemical

analysis

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M11.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

6.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project Location:
Project Number: 18593-001-00

Cashmere, Washington
Figure A-9

Log of Boring B-6
Redevelopment of Cashmere Mill Site
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16

19

18

18

OL/SM

SM

Dark brown wood waste mixed with silty sand,
gravel and cobbles (soft to medium
stiff/loose, moist to wet) (fill)

Brown silty fine to coarse sand with gravel,
cobbles and wood waste (loose, wet) (fill)

1

2

Wood waste includes shavings and chips to
2 inches long

No sheen,
no odor

Wood waste includes shavings and chips to
2 inches long

No sheen,
no odor

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

HRPDrilled

Notes:

NCS

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Latitude
Longitude

Diedrich D-50

Holocene Drilling Drilling
Method

Hollow-stem
Auger/SPT/D&M11.51/21/2010

Auger Data: 5 inches I.D; 9.5 inches O.D.

Automatic
140 (lbs) / 30 (in) Drop

Drilling
Equipment

5.01/21/2010

1/21/2010

N/A

Undetermined

Note: See Figure A-1 for explanation of symbols.
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Project Number: 18593-001-00

Cashmere, Washington
Figure A-10

Log of Boring B-7
Redevelopment of Cashmere Mill Site
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      RH2 Engineering 

Cashmere Mill Site Test Pit Summary – August 30, 2012 

Project & Owner Port of Chelan County Project Number 208.020.01.127 

Dates August 30, 2012 Location Cashmere Mill Site 

Field Rep Adam Neff  Photos J:\data\PCC\208-020\01 Port\127 Site Clean-up\GEO\photos 

 

Boring 
Total 

Depth 

Samples 

Collected 
Depth and Description 

CMS-08302012-1 6 N Sandy COBBLE with gravel (GP). No petroleum odor, no wood waste.  

CMS-08302012-2 6 N Sandy COBBLE with gravel (GP). No petroleum odor, no wood waste. Water level: 4.3’ 

CMS-08302012-3 5.5 N Cobbly SAND with gravel (SP). No petroleum odor, no wood waste. Water level: 5.1’ 

CMS-08302012-4 7 Y SAND with gravel and cobbles (SP). Light petroleum odor, no wood waste. Water level: 2.5’ 

CMS-08302012-5 7 Y Cobbly SAND with gravel (SP). No petroleum odor, no wood waste. Water level: 6’ 

CMS-08302012-6 7 Y 
SAND with gravel and cobbles and construction debris (SP). Significant petroleum odor, no wood waste. 

Water level: 6.7’ 

CMS-08302012-7 6 Y 
0-3 Mix of wood waste, sand, and gravel. Light petroleum odor.  

3-6 SAND with gravel and cobbles (SP).  

CMS-08302012-8 5 Y 
0-2.5 Mix of wood waste, sand, and gravel. 

2.5-5 Coarse SAND with gravel and cobbles (SP). No petroleum odor.  

CMS-08302012-9 4.5 Y 
0-3 wood waste 

3-4.5 grey coarse cobbly SAND with gravel (SP). Water level: 3.5’.  No odor. 

CMS-08302012-10 5.5 N 

0 - 2.2 Crushed concrete 

2.2 - 2.5 FILL sand with gravel and organics 

2.5 – 5.5 Coarse sand w/gravel and cobbles. Water level 5’ 

CMS-08302012-11 4 Y 
0 – 1 sand with gravel and wood waste 

1 – 4 gray coarse sand with gravel and cobble. Hydrocarbon smell. Water level at 3.2’ 

CMS-08302012-12 4 Y 
0 – 2 mix, sand with silt, gravel, cobbles and wood waste 

2 – 4 Cobbly sand w/gravel. Hydrocarbon smell in all material.  Water level at 2.5 ft. 

CMS-08302012-13 4 N 0 – 4 fill with wood waste and construction debris. Hydrocarbon smell. Water level 2.8’ 



       

      RH2 Engineering 

CMS-08302012-14 6.8 Y 

0 – 2.8 Silt, sand, cobbles and some wood waste 

2.8 – 6.5 Wood waste 

6.5 – 6.8 medium sand (clean, native).  No odor. 

CMS-08302012-15 6.5 Y 
0 – 3.5 mixed fill with some construction debris, Sand w/gravel and cobbles 

3.5 – 6.5 clean wood waste. Water level at 6.0’. No odor.  

CMS-08302012-16 4 N 0 – 4 sand with gravel and cobbles. Slight hydrocarbon smell. Water level at 4’ 

CMS-08302012-17 4 N 0 – 4 fill with construction debris, sandy cobble w/gravel. Hydrocarbon smell.   

CMS-08302012-18 2 N 0 – 2 crushed concrete. 2’ refusal  on slab of concrete (railroad rail on concrete)  

CMS-08302012-19 2.5 N 0 – 2.5 crushed concrete. 2’ refusal  on slab of concrete (railroad rail on concrete) 

CMS-08302012-20 2 N 0 – 2 crushed concrete. 2’ refusal  on slab of concrete (railroad rail on concrete) 

CMS-08302012-21 2 N 0 – 2 crushed concrete. 2’ refusal  on slab of concrete  

CMS-08302012-22 5 Y 

0 – 1 crushed concrete 

1 – 4 mixed sand with gravel, some cobbles and construction debris. Hydrocarbon smell 

4 – 5 gravelly sand with cobbles (native). Water level at 4.5 ft. 

CMS-08302012-23 7.5 Y 

0 - 4.5 Sand with gravel and cobbles, some construction debris. Very dense 

4.5 – 7 Wood waste with sand and cobble. Hydrocarbon contamination 

7 - 7.5 fine sand with organics (native)  

CMS-08302012-24 8 Y 

0 - 1.5 Top soil with organics 

1.5 – 6.5 Wood waste with sand and cobble. Hydrocarbon smell 

6.5 – 8 medium sand (native). Water level at 7.5’ 

CMS-08302012-25 7 N 
0 – 6 fine sand with silt, gravel and organics.  (very little wood waste, mostly roots) 

6 – 7 grey medium sand with gravel (native). Water level at 6.3’ 

CMS-08302012-26 8.5 Y 
0 – 8.3 Wood waste w/sand and silt 

8.3 - 8.5 grey sand with gravel and cobbles. Water level at 8’ 

CMS-08302012-27 7.5 Y 

0 - 0.5 top soil w/organics 

0.5 – 2 sand w/gravel, some cobbles 

2 – 3 wood waste 

3 – 5 cobbly sand w/gravel 

5 – 6.5 medium sand (native) 

6.5 – 7.5 sandy cobble w/gravel (native)  





 

 

 

ATTACHMENT D 
LABORATORY ANALYTICAL RESULTS  

  



J/ F- Ana I yti ca I Resou rces, I n co r po rated

aU 
Analytical Chemists and Consultants

September 29,2009

Adam Neff
RH2 Engineering, lnc.
300 Simon Street SE
Suite #5
East Wenatchee, WA 98802-7720

Glient Project: Gashmere MillSite
ARI lD: PP00

Dear Adam:

Please find enclosed the original Chain of Custody, sample receipt documentation, and the
final results for the project referenced above. Analytical Resources, lnc. (ARl) accepted nine
soil samples on September 18, 2009. For further details regarding sample receipt, please
refer to the enclosed Cooler Receipt Form.

The samples were analyzed for NWTPH-G/BTEX and NWTPH-Dx, as requested on the
Chain of Custody.

All analyses were completed routinely.

An electronic copy of this report and all associated raw data will be kept on file at ARl. lf you
have any questions or require additional information, please feel free to contact me at your
convenience.

Respectfully,
/) ./-)

/566 G\6r-.
0

Bob Congleton
Project Monoger
ANALYTICAL RESOURCES, INC.
(206) 695-6232
bob@arilabs.com
www.arilabs.com

Enclosures

cc: eFile PP00

Page 1 oLZ
46.11 South 134th Place, Suite 100. TukwilaWAg8l68 o 206-695-6200. 206-695-6201 fax
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^ Analytical Resources,
J) rncorPoraEed
7/- Analytical Chemists and

- 
Consuftants

Were custody papers properly filled out (ink, signed, etc.) ....................

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemistry)..

lf cooler temperature is out of compliance fill out form 00070F

ARI Client: Project Name:

Delivered by: Fed

Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Gooler Receipt Form

Hand Delivered Other:

tul

/'bl
NO

NO

YES

Gb6
remp Gun tD#. LIg)Ll6

coolerAccepte ooy: A\t/ o^r., Q llbltg ,,^., il08
Complete custody forms and attach all shipping documents

COC No(s): 

-f-^\\

Assisned ARr Job r\ro, PPoc-t

Log-ln Phase:

Was a temperature blank.included in the cooler?

What kind of packing material was used? ... ferOOf" Wra!, Wet lce Get Packs Baggies Foam Block
\- 

--'-'l -Was sufficient ice used (if appropriate)? .............-:
Were all boftles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? ...

'- Notify Project Manager of discrepancies or concerns **

Paper

NA

YES

Other:
@

@
@

Sampres Lossed by: o"*, lf (BICQ ,,'", laa.l

E
@r
&5
NO

NO

NO

NO

NO

NO

YES

YES

YES

@
R6
YES

YES

YES @r

Add itio nal N otes, D i sc repa nc i e s, E Reso/ulions.'

,h I Con+arvuv Por S-\rrz + S-qb Arhu€d brcrrr-n

S-tac Vhr- {nt\he { OUr cr.lvYWed bf.fc-tvr
[qotntV rats)

Per:ntbi:Ie s'
:-'-i ff{il

oaGCa

Small ) "sm"

Peabubbles )
Large ) "lg"
Headspace ) "hs"

Cooler Receipt Form

.. .! 
( /r:/, ( t)//{,it il,r y ("pb" t

0016F
3t12t09

Revision 012



tL Analytical Resources, Incorporated

a,it Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 7l10l200g

Inorganic Data

U lndicates that the target analyte was not detected at the reported concentration

* Duplicate RPD is not within established control limits

B

N

NA

H

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The naturaf concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 20% RPD

Organic Data

U lndicates that the target analyte was not detected at the reported concentration

. Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory fimit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the anafyte.

Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2Oo/oDrift or minimum RRF).

Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

D

E

O

S

Version 13-000
8t17lO9

ffiffi@ffi; ffiffi-w##

Laboratory Quality Assurance Plan Page 129 of 154



ftE Analytical Resources, Incorporated

1j, Analytical Chemists and Consultants

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters- This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate-

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromalographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >4O'/. RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Laboratory Quality Assurance Plan Page 130 of 154 Version j 3-000
8t17tog



Aistfisrr@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Paqe f or -L

Lab Sample ID: PPO0A
LIMS IDz Q9-2I744
Matrix: Soil- 4
Data Rel-ease Authorized.t "-')
Reportedz 09/29/09

Date Analyzedt 09/24/ O9 13:50
Instrument/Analyst : Pf D3,/MH

CAS Nunlcer Analyte

Sample ID: S-1
SAI{PLE

QC Report No: PPo0-RH2 Engineering
Project : Cashmere Mil-Isite

Event: NA
Date Sampled: 09/16/09

Date Received: 09/I8/09

Purge Volume: 5.0 mL
SampJ-e Amount: 75 mg-drY-wt

Percent Moisture: 13 .5?

RL Resu1t

7L-43-2 Benzene
108-88-3 Tofuene
LO)-4L-4 Ethylbenzene
L79507-23-I m,P-XYlene
95-47 -6 o-XYlene

1-7 <r1u
17 <r1u
1-7 <77U
33 < 33 U

77 <77U

GAS ID
8.2 GROGasoline Range Hydrocarbons 5.6

BETX Surrogate Recovery

Trifluorotol-uene 91 .OZ
Bromobenzene l02Z

Gasoline Surrogate RecoverY

Tri f luorotol-uene
Bromobenzene

95 . U?o

101?

BETX vafues report.ed in PS/kS (ppb)
Gasoline val-ues reported in mg/kg (pp*)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive result that does not match an identifiable gasoline pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Fffiffiffi; tu3.ffi#@T



Analytical- Resources Inc.
BETX/GaS Quantitation Report

2*.,!.
.9

Data file 1: /chem3/pid3.i/20090924-2.b/0924aOL1 .d
Data file 2 : /chem3/pid3.i/20090924-7.b/o924aOL7 .d
Method t / chem3 /pid3 . i/20090924-1.b/PIDB.m
Instrument: pid3. i
Gas fcal Date: 22-JUN-2009
BETX fcal Date: 07-SEP-2009

ARI ID: PPOOA
Client ID: S-1
Tni ent i nn l-)el. a . f,{
Matrix: SOIL
Dilution Factor:

-SEP-2009 13:50

1.000

RT

FfD Surroqates

shifr Height Area ?Rec Compound

I .429
1,4.974

0.033
0.023 100.8

7091 82857
4370 36420

Tolal Area*

TFT (Surr)
BB (Surr)

Amount

PETROLEUM HYDROCARBONS (F]D)

Range

Surrogate areas
Ranqe marker RT'

L0.I7 to l-7.11)
4.89 to 15.58)
R ?A f^ 14 qA\

]-o.a7 to 1B.l-9)

are subtracted from Total- Area
s are set by daily RT standard

WAGas
8 0158
AAUdE

NWGas

Tol - C12
2MP-TMB
nC5 -nC10
To1-Nap

88443
I Z rZ6
67378
90047

o.r28
U . U)Z
0.061
o.r23

RT shi_f r
PID Surrogates

RFsnrlnse *Rec Compound

8.428
74 .9r2

RT

ND
ND
ND
ND
ND
ND

Indicates Peak
Indicates peak

230L8 97.O
49290 101.7

AROMATICS (P]D)

nr..r 1 ar r rr \

PR / qrrrr'l

1-nmnnr rnrl

";;;;;--Toluene
E'f hrr'l lran zana

M/P-Xylene
O-Xylene
MTBE

instead of Height

0.033
o .023

shifr i::!:i:: Amount

A
N

Area was used for quantitation
peak was manuafly integrated

E'#tu,gF#g*a *#6#ffii:#;Hn--tu_:grig##--#
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ANALYTICAL(A
RESOURCES \Z

ORGANICS ANAI.YSIS DATA SHEET INCORPORATED

BETX by Method SW8021BMod Sample ID: S-2
TPHG by Method NWTPHG SAMPLE

Page 1 of 1

Lab Sample ID: PPOOB QC Report No: PP00-RH2 Engi-neering
LIMS TD: O9-2I'745 n Project: Cashmere Mil]site
Matrix : Soi l- ..1t' Event : NA

Data Rel-ease Authorlzed,, :/' Date Sampled: o9/L6/09
Reportedt 09/29/09 Date Received: o9/L8/09

Date Analyzed: 09/24/ 09 14 239 Purge Vo]ume: 5.0 mL

rnstrument/Analyst: PID3,/MH sample Amount: 79 mg-dry-wt
Percent Moisture : 1-I .6%

CAS Nunrleer Analyte RL Results

71--43-2 Benzene 15 < 15 U

108-88-3 Tol-uene 16 < 16 U

|OO-4I-4 EthYlbenzene 16 < 16 U

1,'7960t-23-I m, P-XYlens 32 < 32 U

95-47-6 o-Xyfene 16 < 15 U

GAS ID
GasoLine Ranqe Hvdrocarbons 6 -3 < 5.3 U

BETX Surrogate RecoverY

Tri f l-uorotof uene
Bromobenzene

95.5%
LO2Z

Gasoline Surrogate Recovery

Trif luorotol-uene
Bromobenzene

94.72
101?

BETX vatues reported in pS/kS (ppb)
Gasofine values reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive result that does not match an identifiable gasolj-ne pattern.

euantitation on toLa1 peaks in the gasoline range from Tofuene to Napht.halene.

Resufts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I Eqglg'g=ryH++
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aAnalytical- Resources Tnc.
BETX/GaS Quantitation ReporL

rr:F: fi ra'r . /^hem3/pid3.i/20090924-2.b/0924a019.d ARr ID: PPo0B
Dara file 2: /chem3/pid3.i/20090924-L.b/O924aOr9.d Client rD: s-2
Merhod: /chem3/pid3.i/20090924-1.b/PTDB.m Injection Date: 24-sEP-2009 1,4239
Instrument: pid3.i Matrix: SOIL
Gas f cal Date: 22 -,fUN-2009 Dilution Factor: 1- . 000
BETX rcal Date: 07-SEP-2009

FID Surrogates

RT Shift Height Area ERec Compound

8.427 0.030 7064 82734 94.7 TFT (Surr)
L4.9L4 O.023 4375 37LL9 l-01.0 BB (Surr)

PETROIJEUM HYDROCARBONS (F]D)

Range ToLa] Area* Amount

WAGas To1-C12
80158 2MP-TMB
AKGas nC5-nC10
NWGas To1-Nap

5.38 to L4.54)
10.17 to l-8.19)

I I Z3O U . UTO

34007 0 -o47

10.17 to l-7.11) 26257 0.038
4.89 to 15.58\ 2203'7 0.015

* Surrogate areas are subtracted from ToLal- Area
Range marker RT's are set by daily RT standard

PID Surrogates
RT Shift Response ?Rec Compound

8.425 0.030 22664 95.5 TFT (Surr)
L4.9I2 O.023 49344 101.8 BB (Surr)

AROMATICS (PID)

RT Shift Response Amount Compound

NTN Benzene
l\Tn Tol-uene
l\Tri E'l- hrrl hcn zcno

ND M/P-XyIene
ND O-XYlene
I\TN MTBE

A Indicates Peak Area was used for quanLitation instead of Height
N Indicates peak peak was manually integrated

i t& *aEFA . adgsdE ft -..-E*q*g4*i. H+€F e;,g
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fixsbf,:t!@
INCORPORATEDORGANICS ANAI,YSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample fD: PPO0C
LIMS ID: 09-21,746
Matrix: Soil ,,7
Data Rel-ease Author ized ;."7/
Reported 09/29/09

Date Anafyzed: 09/24/09 15:03
lnstrument/Analyst : PID3/MH

Sample ID: S-3
SAMPI,E

QC Report No: PPo0-RH2 Englneerrng
Project: Cashmere Miffsite

Event: NA
Date Sampled: 09 / 1,6 / 09

Date Received: 09/L8/09

Purge Volume: 5.0 mL
Sample Amount: 100 m9-dry-wt

Percent Moisture: 10.5?

CAS Number AnaIYte RL Result

'lt-43-2 Benzene 12 < L2 U

108-88-3 Toluene L2 20
!OO-4I-4 Ethylbenzene L2 < 12 U

!7g5OL-23-l m,p-Xylene 24 29
95-47-5 o-Xyfene 12 < t2 U

GAS TD

Gasol-ine Ranqe Hvdrocarbons 4.7 < 4.7 U

BETX Surrogate Recovery

Trifluorotofuene 98.0?
Bromobenzene 1-O4Z

Gasoline Surrogate RecoverY

Tri f Iuorotol-uene
Bromobenzene

91 .'72
r042

BETX values reported in pS/kS (ppb)
Gasoline values reported in m9/kg (ppm)

GAS: Indicates the presence of gasoline or weaLhered gasoline.
GRO: positive result that does not match an identifiable gasoline pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I *;ffie-Es*E fi-*-G=G" ri ff
a'- P- s-*"4s " EEe#Hj i -"J



q
Analytical Resources Tnc.

BETx,/Gas Quantit.ation Report

Traf a f i lc 'r . /nhqrnl/pjd3.i/20090924-2.b/o924ao2o.d ARI ID: PP00C
Data file 2: /chem3/pid3.i/20090924-7.b/0924a020.d client, rD: s-3
Met.hod: /chem3/pid3.i/20090924-1.b/PIDB.m Injection Date: 24-SEP-2009 15:03
InstrumenL: pid3 . r Matrix: SOIL
Gas Ical Date: 22-JVN-2009 Difution Factor: 1-.000
BETX Ical Date: 07-SEP-2009

FID Surrogates

R? Shift Helght Area tRec ComPound

8.426 0.030 7290 85924 97 .'7 TFT (Surr)
L4.9I3 0.022 4507 35985 104.0 BB (Surr)

PETROLETM HYDROCARBONS (FID)

Range Total Area* Amount
___.-----

wAcas To1-C12 (10.l-7 to 17.11) 1'2887 0.019
801-58 2MP-TMB ( 4.89 to 1-5.58) 13853 0.010
AKGas nC5-nCl-o ( 5.38 to 1-4.54) L3862 0.013
NWGas Tol-Nap (10.l-7 t,o 18.19) 15053 O.O2I

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates
RT Shift Response tRec ComPound

8.425 0.030 23253 98.0 TFT (Surr)
t4.9LL O .022 50652 l-04.5 BB (Surr)

AROMATICS (P]D)

RT Shift Response Amount Compound

ND Benzene
70.299 0.034 589 0.42 Toluene

ND Ethvlbenzene
L2.977 0.035 851 0.61 M/P-Xylene

ND
ND

f) - Yrr'l an a

MTBE

A Indicates Peak Area was used for quantitation instead of Height
N IndicaLes peak peak was manually integrated

i EE EFFFE - -&:F;E fr 
',...r E sr- - .###-gH
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Al3bfi8rb@
INCORPORATEDORGANIES ANAI,YSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
rdge a u! r

Lab Sampfe ID: PPO0D
LIMS ID : 09 -2L'7 47 

-,Matrix: soil .//
Data Re]ease Authorized,, .i/l
Reported: o9/29/09

Date Anafyzed: 09/25/09 09:28
rnstrumenl/analyst : PID3/MH

CAS Nurnber Analyte

Samp1e ID: S-4
SAMPI,E

QC Report No: PPO0-RH2 Engineering
Project : Cashmere Mill-site

Event: NA
Date Sampled: O9/L5/09

Date Received: 09/IB/09

Purge Vo]ume: 5. 0 mL
Sample Amount: 11 mg-dry-wt

Percent Moisture: 12.O%

RL Result

/L-+5-Z
108-88-3
100-41-4
r'7 960a-23 -r
95-47 -6

Benzene
Toluene
Ethylbenzene
m, p-Xylene
o-Xylene

Gasoline Range Hydrocarbons

BETX Surrogatse Recovery

720
L20
L20
230
L20

46

< I20
5s0

L,500
< 230

700

1,500
GAS ID

GRO

Trif fuorotofuene
Bromobenzene

LO4z
l0B?

Gasoline Surrogate RecoverY

Tri fLuorotoluene
Bromobenzene

103?
118 ?

BETX values reported in pS/kS (ppb)
Gasoline val-ues reported in mg/kg (ppm)

GAS: Tndicates Lhe presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasolj-ne

nrr-hF.i f -f .i l- aj- : l na:kq in f he ctasol ine fanOa f rnm TolllFnc tOuudllLl-Ld.Ll(Jll UII LvLqr Pgq^e frr Lrrs YaDvafrle !qlrYe

Results corrected for soil moist.ure content per Section 11.10.5 of

patrtrern.

\T^nhf h^'l ene

EPA Method 8000C.

FORM I



q
Analytical Resources fnc.

BETx/cas Quantitation Report

DaLa file l: /chem3/pid3. i/20090925-2.b/O925a009.d
Data file 2: /chem3/pid3.i/2o09o92s-L.b/0925a009.d
Method : / chem3 /pid3 . i /20090925-I.b/PIDB.m
Instrument: pid3. i
Gas Tcal Date: 22-JUN-2009
BETX Ical Date: 07-SEP-2009

ARI ID: PPOOD
Cl-ient ID: S-4
Tnioal- inn T.\rfa.

Matrix: SOIL
DiluLion Factor:

25-SEP-2009 09:28

1.000

FfD Surrogates

RT shifr, He j-ght Area BRec Compound

I .422
t4 .977

0 .027
0 .022

77t5
53,32

9071,0
5094s

Total- Area*

TEaT /Qrrrr\
EIQ / Qrrrr\

Amount

103 .4
118 .4

PETROLEUM HYDROCARBONS (F]D)

Range

WAGas Tol--C12
8015B 2MP-TMB
AKGas nC6-nC10
NWGas Tol-Nap

(10.16 to l-7.11)
( 4.89 to 15.58)
( s.38 to 14.53)
(10.1-6 to 18.19)

2r86459
2381,923
L988296
25841_46

3. Ls6
L.720
L.798
3.540

* Surrogate areas
Ranqe marker RT'

are subtracted from Tota] Area
s are set by daily RT standard

RT
PID Surrogates

Shift Response ERec Compound

6.12L
1_4 .909

0 .027
0 .021,

24654 103.9
524]-9 108 .2

AROMATICS (PID)

TFT (Surr)
rJrJ ( SUrr )

Amount CompoundRT shifr Response

Indicates Peak Area was
Indicates peak peak was

used for quantitation
manual-l-y integrated

Benzene
Toluene
E'l-lrrr"l l.ran zana

M/P-Xylene
O-Xylene
MTBE

instead of Height

ND
ro.286
12. B1B

ND
]-3.707

ND

o .023
0.014

-0.018

]-994
4545

2080

7 .41,
3 .54

r,5z

A
N

t y #.H ' =*s1::4-4
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Arsbfisrb@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Samp1e ID: PPO0E
LIMS ID: 09-21748
Matrix: Soil ./t'
Data Release Authorized,, /l
Reported : 09 / 29 / 09 '

Date Analyzed: 09/24/09 L5:52
fnstrument/Analyst : PID3/MH

CAS Nurnber Analyte

Sample ID: S-5
SAI{PI,E

QC Report No: PPo0-RH2 Engineering
Project: Cashmere Millsite

Event: NA
Date Sampled: 09/16/09

Date Rece j-ved: 09 / 18 / 09

Purge Vofume: 5.0 mL
Sample Amount: 90 mg-dry-wt

Percent Moisture: 15.0?

RL Result

74 <r4u71--43-2 Benzene
l-08-88-3 Toluene
100-4L-4 EEhylbenzene
L796Ot-23-L m,p-Xylene
95-47 -6 o-Xylene

t4
L4
28 <28U

oz
370

2L0

GAS ]D
490 GRO

L4

Gasoline Range Hydrocarbons 5.6

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

94.32
r1-92

Gasoline Surrogate Recovery

Trifluorotofuene
Bromobenzene

97 .62
9r.22

BETX values reported in pS/kS (ppb)
Gasofine vafues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive result that does not match an j-dentifiable gaso]ine pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene'

Resul-ts corrected for soif moisture content per Section L1.10.5 of EPA Method 8000C.

FORM I FFfffiffi: ffiffiffiff#



"r1
AnalyLical- Resources fnc.

BETX/Gas Quantitation Report

Dara file 1: /chem3/pid3.i/20090924-2.b/0924aO22.d ARr ID: PPO0E
Dara f ile 2: /chem3/pid3.i/20090924-r.b/0924a022.d Client rD: s-5
Method: /chem3/pid3.i/20090924-1.b/PIDB.m Injection Date: 24-SEP-2oo9 L5:52
Instrument: pid3. i Matrix: SOIL
Gas Ical Dat.e: 22-JUN-2009 Dil-ution Factor: 1.000
BETX Ical Dat,e: 07-SEP-2009

FID Surrogates

RT Shift Height Area +Rec Compound

8.426 0.030 5835 79884 97.6 TFT (Surr)
14.9I3 0.022 3954 324L1, 91.2 BB (Surr)

PETRO],EUM HYDROCARBONS (FID)

Range Total Area* Amount

WAGas To1-C12 (10.17 to 1-7.l-1) 5904888
80158 2MP-TMB ( 4.89 to 15.58) 3999706
AKGas nC6-nC10 ( 5.38 to 14.54) 2556095
NWGas Tol-Nap (10.17 to 18.19) 5382622

8.525
2.889
2.3r1_
8.743

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PfD Surrogates
RT Shift Response tRec Compound

8.42s 0.030 22396 94.3 TFT (Surr)
14.9I3 O.O23 57753 1-L9.2 BB (Surr)

AROMATICS (PID)

RT Shift Response Amount Compound

ND Benzene
LO.294 0.028 ]-567 1.11 Toluene
12.831 O.026 8564 6.68 ELhylbenzene

M/P-Xylene
1,3.71,3 -0.014 5058 3.7L O-Xyfene

ND MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually integrated
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,ll
/'"t/

7!-43-2 Benzene
108-88-3 To]uene
LO}-4I-4 Ethylbenzene
17950a-23-7 m,P-XYlene
95-47 -6 o-XYlene

ORGANICS ANAI,YSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab SamPIe fD: PP00F
LIMS ID: 09-2L749
Matrix: Soil
Data Release Authorized:
Reported: 09/29/09

Date Anafyzed; 09/25/ 09 0B:39
Instrument/Analyst : PID3 /MH

CAS Nurnber AnalYte

Sample ID: S-5
SAMPLE

QC Report No: PPOO-RH2 Engineering
Project: Cashmere Millsite

Event: NA
Date Sampled: 09/L6/09

Date Received: 09/L8/09

Purge Vofume: 5.0 mL
Sample Amount: 58 mg-dry-wt

Percent Moisture: 12.72

RL Result

18 <18U
18 <1BU
18 <1BU
3l < 5t u
18 <1BU

tt2z
10 9?

Als5fi:ei@
INCORPORATED

GAS ID
Gasoline Range Hydrocarbons 7.4 < 7 -4 U

BETX Surrogate RecoverY

Trifluorotoluene 1-I4Z
Bromobenzene 1l- 0 ?

Gasoline Surrogate Recovery

Tri f Iuorotoluene
Bromobenzene

BETX values reported in PS/kS (ppb)
Gasoline va]ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasofine.
GRO: positive resu]t Lhat does not match an identif iab]e gasol-ine pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I FFF#ffi; ffiffiffitrT



"'":,
Analytical- Resources Inc.

gutx/Gas Quantitation Report

Dara f il-e 1: /chem3/pid3.i/2OO9O925-2.b/0925a007.d ARr ID: PPo0F
Dara f ile 2: /chem3/pid3.i/20090925-1,.b/0925a007 .d Cl-ient ID: s-5
Method: /chem3/pld3.i/20090925-t.b/PIDB.m lnjection Dare: 25-sEP-2009 08:39
Instrument: pid3 . r Matrix: SOIL
Gas Ical Date: 22-JUN-2009 Dilution Factor: 1.000
BETX Ical Date: 07-SEP-2009

FfD Surrogates

RT Shift Height Area ?Rec Compound

8.382 -0.013 8333 974L3 7LI.7 TFT (Surr)
L4.892 0.002 4'7 I8 38805 108.9 gg (Surr)

PETROLETM HYDROCARBONS (FID)

_ilt?:
WAGas Tol-Cl-2
80158 2MP-TMB
AKGas nC6-nC10
NWGas Tol-Nap

10.l-6 to 17.11)
4.89 to 15.58)
5.38 to 14.53)

10.15 to 18.19)

Total Area* Amount

1-6278
L0207

91,2s
23784

o.o23
0.007
0.008
0.033

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates
RT ShifL Response %Rec Compound

8.381 -0.01-3 27053 114.0 TFT (Surr)
14.890 0.002 531,74 1-O9.7 BB (Surr)

AROMATICS (PID)

RT Shift Response Amount Compound

BenzeneND
ND
ND
ND
ND
ND

Toluene
Ethylbenzene
M/P-XyIene
A-Yrr"l ana

MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually integrated

i-*= i**;E sG: *'i9 E? e'= "-= i:=E* A'- E4ef g5&rw-r4L++
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Als5fi:ti@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Metshod SW8021BMod
TPHG by Method NWTPHG
ulna I  t I

Lab Sample ID: PP00G
LIMS ID:. O9-2I75O
Matrix: Soil-
Data Re]ease Authorized,: ;
Reportedt 09/29/09

Date Anafyzed: 09/24/09 76:42
fnstrument/Analyst : PID3/MH

CAS Nurnber Analyte

SamPle ID: S-7
SAMPLE

QC Report No: PPo0-RH2 Engineering
Project: Cashmere Millsite

Event: NA
Date Sampled: 09 / 1,7 / 09

Date Receiwed: 09/I8/09

Purge Vol-ume: 5. O mL
Sample Amount: 82 mg-dry-wt

Percent Moisture:. 9.L%

RL Result

7I-43-2 Benzene
108-88-3 Toluene
IO0-4L-4 Ethylbenzene
I79601-23-! m,p-Xylene
95-47 -6 o-Xylene

15 <15U
15 <15U
15 <15U
30 < 30 u
.l-5 < r5 u

GAS ID
Gasofine Range Hydrocarbons 6.1 < 6.1 U

BETX Surrogate Recovery

Trif luorotol-uene 97 . OZ

Bromobenzene I07Z

Gasoline Surrogate RecoverY

Trif l-uorotoluene
Bromobenzene

95.72
roSz

BETX val-ues reported in pS/kS (ppb)
Gasol-ine values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive resuft that does not match an identifiab]e gasofine pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Resul-ts corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I ;-*= F*z eE G =--+ f--4 e-E -Ti .€
fl- E-- E*JEI+ 4J€=FE;.# *-.



q
Analytical- Resources Inc.

BETX/Gas Quantltation Report

Dara file 1 : /chem3/pid3.I/20090924-2.b/0924a024.d
Data fil-e 2 : /chem3/pid3.i/20090924-1,.b/0924a024.d
Method: /chem3/pid3 . i/ 20090924-1.b/PIDB.m
Instrument: pid3. i-
Gas Ical- Date: 22-JIJN-2009
BETX Ical DaLe: 07-SEP-2009

FID Surroqates

ARI ID: PPOOG
Client, ID: S-7
Injectlon Date: 24-SEP-2009 t6;42
Matrix: SOIL
Dil-ution Factor: 1.000

::Try:ii
TE'T (Srrrr)

BB (Surr)

Amount

RT

I .427
L4.913

:iNA I E,

;:;;;
o .022

T:1:1:
71,39
4608

Area

65r52
5 to56

*Rec

95.7
105.3

PETROLEUM HYDROCARBONS (FID)

Range Total- Area*

WAGas To1-C12
BO15B 2MP-TMB
AKGas nC6-nC10
NWGas To1-Nap

I0.17 to 17.11)
4.89 Lo 15.58)
5.38 to 1,4.54)

1,0.L7 to 18.19)

34454
19483

9438
5 4101

0.050
0.014
0.009
o.o74

* SurrogaLe areas are subtracted from Total- Area
Range marker RT's are set, by daily RT standard

PfD Surrogates
Shift Response SRec Compound

B .426
14 .9r2

Indi-cates Peak
Indicates peak

0.031 23032
0.022 51585

AROMATICS (P]D)

'tE"F ( qr r rr )

DD / errrr\uu \e4LL J

r,1nmnnrrnA

";;;;;;- 
-

Toluene
Frhrr'l han zana

M/P-Xylene
O-Xylene
MTBE

instead of Height

97.O
105.6

RT

ND
ND
ND
ND
ND
ND

shi fr i::T::: Amount

A
N

Area was used for quantitat,ion
peak was manually integrated

; -ia 
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txsirHsrr@
INCORPORATEDORGANICS ANAIJYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Paqe l- or -L

Lab Sample ID: PP00H
LfMS ID: 09-21751
Matrix: Soil .'/
D:f : Rel easc Arrf h orized.,,. .10
Reportedt 09/29/09

Date Anal/zed : 09 / 24 / 09 I7 : 06
lnstrument/Analyst : PID3/MH

CAS Nurnber Analyte

Sample ID: S-8
SAI{PI,E

QC Report No: PPo0-RH2 Engineerrng
Project : Cashmere Mil-lsite

Event: NA
Date Sampled: 09/77/09

Date Received: 09/18/09

Purge Vol-ume: 5.0 mL
Sample Amount: 81 mg-drY-wt

Percent Moisture: 13.5?

RL Result

7t-43 -2
108-88-3
100-41-4
17 9607-23 -r
95-47 -6

Benzene
Toluene
nrhrrl l.ran zana

m, p-Xyfene
o-Xylene

Gaso1ine Range Hydrocarbons

BETX Surrogate Recovery

Trif luorotol-uene
Bromobenzene

Tri f l-uorotoluene
Bromobenzene

15
15
15
J-L

15

5.2

< 15
<15
<15
< 31
<15

< 6.2

U
U
U
U
U

GAS ]D
U

93-34
to2z

Gasoline SurrogaEe RecoverY

92 .02
100?

BETX values reported in pS/kS (ppb)
Gasol-ine values reported in mg/kg (pp*)

GAS: fndicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline

Quantitation on total peaks in the gasoline range from Toluene to

Resufts corrected for soil- moisture content per Section 11.10.5 of

paEcern.

IrTanhj- hal anc

EPA Method 8000C.

FORM I ffi f*x fie :iE r*e r?.iE'-t -Jtrl
r* q* H:iq& €4E4iss#+E=r+i



q,
Analytical Resources

BETX/Gas Quant,itation

Data fife 1- : /chem3/pid3.i/20090924-2.b/o924ao25.d
Data file 2 : /chem3/pid3.i/20090924-1'.b/0924a025.d
Method': / ehem3 /pid3 . i/20090924-1.b/PIDB.m
Instrument: pid3. i
Gas Ical- Date: 22-JIJN-2009
BETX Ical Date: 07-SEP-2009

Inc.
Report

ARI ID: PPOOH
Client fD: S-8
Tni acl- i nn Del--e: 24
Matrlx: SOIL
Dilution Factor:

-SEP-2009 7-7:O6

1.000

RT

FID Surrogates

shifr Height Area tRec Compound

8 .425
L4 .9r3

o.029
o .022

6862 81489
4346 34947

Tot,al Area*

TFT (Surr)
BB (Surr)

Amount

92 .0
100.3

Range

WAGas Tol-C12
80158 2MP-TMB
AKGas nC6-nC10
NWGas Tol-Nap

PETROLEUM HYDROCARBONS (FID)

(1-0.17 to 17.l-l-)
( 4.89 to l-5.58)
( s.38 Lo 1"4.54)
(10.17 ro 18.19)

153 15
t_5555
1,'1,948
19099

0 .022
0 . 011_

0.011
0.026

* Surrogate areas are subtract,ed from Total Area
Range marker RT's are set by daily RT standard

RT
PID Surrogates

ShifL Response &Rec Compound

8 .424
1,4 .9rr

o . o29 221,45
o.o22 49356

AROMATICS (PID)

shlfr Response Amount Compound

93 .3
101. B

TFT (Surr)
BB (Surr)

RT

ND
ND
ND
ND
ND
ND

Indicates Peak
Indicates peak

was used for quantitation
'l l,' ;-f aar:f adwdD tLlqfrudfry rttLsv!qLsu

Benzene
Tol-uene
Fr'l.rrr"l l-'an zana

M/P-Xylene
O-Xylene
MTBE

inst,ead of HeightA
N

Area
peak
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Als:fi:el@
INCORPORATED

MB-092409
LCS-092409
LCSD- 092409
s-1
s-2
s-3
MB-092509
LCS-092509
LCSD- 092509
s-4
s-5
J-O

s-7
S_B

(BFB) = Bromofluorobenzene
(TFT) = TriffuoroLoluene
(BF-Z) = Bromobenzene

Log Number Range:. 09-2l.144 Lo

SOIL SURROGATE RECOVERY SI'MMARY

QC RePort No: PPO0-RH2 Engineering
Pro j ect : Cashmere Mi l- l- s i te

Event: NA

BFB TOT OUT
0
0
0

0

0

0

0

0

0

0
0
0
0

I,CSIMB LIMITS QC LIMITS
(70-130) (70-130)
(80-120) (66-r23)
(80-120) (62-r3o)

09 -2a1 5t

TPHG

ARI Job: PP00
Matrix: Soil

C1ient ID
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

94.]r" 101?
97 .4e" a02z
9'7 .4e" r02z
95 . Oe" 101?
94.72 101?
97.72 aoLz
99.32 100?
r02z 100?

97.32 98.72
103? 118?

9! .6>" 9r .22
7r2z 109?

95.'7e" 106z
92.02 100%

FORM II TPHG

FFffiffi: ffiffiffiffiffi



firstfi8ri@
INCORPORATED

BETX SOIL SURROGATE RECOVERY ST'MMARY

ARI Job: PPO0
Matrix: Soil-

ClienI ID TFT BBZ

QC Report No: PPO0-RH2 Engineering
Project: Cashmere Millsite

Event: NA-

TOT OUT

MB- 092409
LCS - 092409
LCSD- 092409
s-1
s-2
s-3
MB-092509
LCS-092509
LCSD- 092509
s-4
s-5
s-5
s-1
s-8

(TFT) = Trifluorotofuene
/IlPzl = Rrnm.)krenzene\uD4l

Log Number Range: O9-2I744 Lo

LCS/MB I,IMITS QC I,IMITS
(80-120) (68-1-24)
(77 -r20) (62-734)

09 -247 5r

94 .92
9B .92
98.12
97.02
95 -5?
98.0?

100?
ro4z

99.5>o
ro4z

94.32
LL4z

97 .02
93.36

99.r2
103?
L04z
LO2z
]-022
r04e"
100?
ro2Z
1002
108?
II9Z
110 ?
ro1z
1-O2Z

0
0

0
0

0
0

0

0
0
0
0

0

0

0

FORM II BETX

ffiFffif;: ffi##'E-ffi



Al3tfi8rb@
ORGANICS ANALYSIS DATA SHEET INCORPORATED

TPHG by Method NWTPHG sample ID: LeS-092409
Page 1 of 1 LAB CONTROL SAMPLE

T,ab Sample ID: LCS-092409 QC Report No: PPoO-RH2 Engineering
LTMS ID: 09-2174+ Project: Cashmere Milfsj-te
Matrix: Soil- ,* Ewent: NA

Data Release Authorized: 'y' Date Sampled: NA

Reportedt 09/29/09 " Date Received: NA

Date Anafyzed LCS: Og/z+/09 OB:11 Purge Vol-ume: 5'0 mL

LCSD: 09 /24/ 09 08 :35
Instrument/Analyst LCS: PID3/MH Sample Amount LCS: 100 mg-dry-wt

LCSD: PID3/MH LCSD: 100 mg-dry-wt

Spike LCS SPike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasolj-ne Range Hydrocarbons 55.2 50. O 110? 52.2 50.0 L042 5 '62

Reported in mglkg (ppm)

RPD cal-culated using sample concentrations per SW845.

TPHG Surrogate RecoverY

LCS LCSD
Tri-fluorotoluene 9'7.42 97.42
Bromobenzene 7022 IO2Z

FORM III FFffi.E ; ffi.ffiffiG i



ANALYTICAL II^-
REs;i;;;sKZ

ORGANICS ANAI,YSIS DATA SHEET INCORPORATED

BETX by Method SW8021BMod Sample ID: LCS-092409
Page 1 of 1 LAB COMTROL SAMPLE

Lab Sample fD: LCS-092409 QC Report No: PP00-RH2 Engj-neering
LIMS ID: O9-2L744 Project: Cashmere Mill-site
Matrix: Soil ,,4 Event: NA

Data Release Authorized.: ',/ Date Sampled: NA

Reported: og/29/09 u/' Date Received: NA

Date Anafyzed LCS1. 09/24/09 08:11 Purge Vofume: 5-0 mL

LCSD: 09/24/09 08:35
InstrumenL/Analyst LCS: PID3/MH Sample Amount LCS: 100 mg-dry-wt.

LCSD: PID3/MH LCSD: 100 mg-dry-wt

Spike LCS SPike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Toluene
FfL\/l hFnzano

m n-Yrr'l ana

a-Yru I cne

RPD cal-culated using sampfe concentrations per SWB46.

BETX Surrogate Recovery

248 265 93.62 250 265 94.32 0.8Z
1960 2060 95.L2 1950 2060 94.72 0.5%
474 5OO 94.82 463 500 92.62 2.32

1980 2720 93 .42 1980 2720 93 .42 0 .0"6
109 745 95.22 710 745 95.32 0.1?'

Reported in pg/kg (ppb)

Trif luoroLoluene
Bromobenzene

LCS LCSD
98.92 98.72
103? ro42

FORM III s:F*ffiffi : -ffiffiffi"+F:
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Analytical- Resources

grtx/Gas Quantitation

Dara file l- : /chem3/pid3.i/2oo9o924-2.b/0924a004.d
Data file 2 : / ehem3 /pid3 . i/2oo9o924-a .b/ o924a004 . d
Method: /chem3/pid3 . i / 20090924-1.b/PIDB.m
Instrument: pid3. r
Gas Ical Date: 22-JIJN-2009
BETX Tcal Date: 07-SEP-2009

Inc.
Report

ARI ID z LCSO924
Cl-ient ID:
TniFr-tion Dat.e z 24-sEP-2009 0B:11
Matri-x: WATER
Dilutlon Factor: 1.000

RT shifr
FID Surrogates

Hci chf Area ?Rec Compound

I .42r
14.909

0.025
0.018

97 .4
101_.5

7269 85678
440]- 36013

Total Area*

TFT (Surr)
BB (Surr)

Amount

PETROLEUM HYDROCARBONS (FID)

Range

WAGas Tol--C12
80158 2MP-TMB
AKGas nC6-nC10
NWGas Tol-Nap

(10.l_7 ro 17.11)
( 4.89 to 15.58)
( s.38 Lo a4.54)
(10.17 to 18.19)

753486
1507615
1185568

BO6s26

1.088
1.089
1.o73
t- . t_05

Surrogate areas are subtracted from Total- Area
Range marker RT's are set by daily RT standard

RT
PID SurrogaLes

Shift Response tRec Compound

8.420
14.908

RT

0.025
0.018

23470 98.9
49789 1,02.7

AROMATICS (PID)

shifr, Response Amount

'FE'T / qrrrr\

BB (Surr)

Compound

7.692
1,O.292
1,2.834
72.9'13
13.752
5.263

Indicates Peak
Indicates peak

o.o22
0.o27
0.028
0.030
0.025
0.003

7 21,L
55259
1,2]-38
5s958
1,9344

2052

4 .96
39.11

9 .47
39.67
14.18
5.15

Area was used for quantitation
peak was manually integrated

Benzene
Toluene
Frhr;l 

.}. 
anzana

M/P-XyIene
O-Xylene
MTBE

instead of HeightA
N

L4w ,H*+--g gH
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Analyt,ical- Resources Inc.
BETX/Gas Quantitation Report

Data fil-e 1 : /chem3/pid3.i/20090924-2.b/O924aOO5.d
Data file 2 : / chem3 /pid3 . i/20090924-1. -b/ o924aOO5 .d
Method: /chem3/prd3 . i / 20090924-L.b/PIDB.m
Instrument: pid3. i
Gas Ical- DaLe: 22-JUN-2009
BETX Ical Date: 07-SEP-2009

ARI ID: LCSD0924
Cl-ient ID:
Injection Date: 24
Mat,rix: WATER
Diluti-on Factor:

-SEP-2009 08:35

1.000

RT

FID Surroqates

shifr Height Area ERec Compound

I .425
14.9L2

0.029
0.o2r

7270 85788
4433 36308

Tota] Area*

TFT (Surr)
BB (Surr)

Amount

97 .4
]-02.3

PETRO],EIIM HYDROCARBONS (FID)

Range

WAGas Tol-C12
80158 2MP-TMB
AKGas nC5-nC10
NWGas To1-Nap

(10.17 to l-7.11)
( 4.89 to 15.58)
( 5.38 to l-4.54)
(10.17 to 18.19)

I rzl>z
r459827
L1_53228

7 61168

I .029
1.054
1.043
1-. 043

,. Surrogate areas
Ranqe marker RT'

are subtracted from Total Area
s are set by daily RT standard

RT
PID Surrogates

Shift Response +Rec Compound

8.424
L4 .910

RT

7.695
r0.296
1,2 .837
12.9'77
13.755
5.265

0 .029
0 .02r

shifr,

0 .026
0.030
0.031
o.o34
0.028
0.005

i::!::::
7258

55206
11870
557 65
1,9382

2022

Amount

4.99
39.07
9.26

39.54
1,4 .2L

23424 98.7
50514 IO4.2

AROMAT]CS (PID)

TFT (Surr)
u!\eu!!/

anmnnrrnrl

"";;;;.- 
-

Toluene
Pr'l.rrr'l l.ranzana

M,/P-Xylene
O-Xylene
MTBE

instead of Height.A
N

Indicates Peak Area was
Indicates peak peak was

used for quantitation
manually integrated
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UV0LTS (x1O^4)

-O-Hglene (13.755)

benzene (12.837)

-Eenzene (7.695)
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AI3bfi8*@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: MB-092409
LIMS IDz O9-2I744
Matrix: Soil a

CAS Number AnalYte

n:t^ RFl ease Artf.horized: /^/
Reported t 09 / 29 / 09 :

DaLe Anaflzed: 09/24/ 09 09:00
Instrument/Ana1yst : PID3/MH

SamPl-e fD: MB-092409
METHOD BLANK

QC Report No: PPOO-RH2 Engineering
Project: Cashmere Miflsite

Event: NA
Date Sampled: NA

Date Received: NA

Purge Volume: 5. O mL
Sample Amount: 100 mg-drY-wt

RL Resu1t

7]--43-2 Benzene
108 - 88 -3 Toluene
1-00-4I-4 EthYlbenzene
I'7960I-23 -I m, P-XYlene
95-4'7 -6 o-Xylene

1-2 <72U
rz<Lzv
12 <72U
25 <25U
12 <1,2U

GAS ID
Gasofine Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate RecowerY

Trifluorotofuene 94.92
Bromobenzene 99.I2

Gasoline Surrogate RecoverY

Tri f luorotoluene
Bromobenzene

94.Lz
101?

BETX vafues reported in pS/kS (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered 9aso1ine.
GRO: posiLive result that does not match an identifiable gasoline pattern.

euantitation on total peaks in the gasoline range from Toluene Lo Naphthalene.

FORM I FFffiffi#; ffiffiffiGffi



q
Analytical Resources Inc.

BETX/Gas Quantitation Report

Data f ile 1: /chem3/pid3.i/20090924-2.b/o924aoo6.d ARr rD: MBO924
Data f il-e 2 : / chem3 /pj-d3 . i/20090924-I.b/ o92aaO05 .d Cl-ient ID:
Method: /chem3/pid3 .i/20090924- 1.b/PIDB.m Injection Date: 24-SEP-2O09 09:00
Instrument: pid3. i Matrix: WATER
Gas rcal Date: 22-JIJN-2009 Dilution Factor: 1.000
BETX rcal- Date: 07-sEP-2009

FfD Surrogates

RT Shift Height Area ERec ComPound

8.425 O.029 7Ot9 81751 94.1- TFT (Surr)
L4.9L3 0.O22 4360 35199 100.6 BB (Surr)

PETROLEUM HYDROCARBONS (FID)

Range Total Area* Amount

WAGas To1-C12 (10.17 to 17.11)
80158 2MP-TMB ( 4.89 to 15.58)
AKGas nC5-nC10 ( 5.38 to 14.54)
Nwcas Tol-Nap (10.17 to 18.19)

* Surrogate areas are subtracted from Totaf Area
Range marker RT's are set by daily RT standard

1,L7 7

zz+6
2245
2658

0.002
0.002
0.002
0.004

PfD Surrogates
RT Shj-ft Response tRec ComPound

8.424 0.O29 22524 94.9 TFT (Surr)
L4.9L1- 0.O22 48011 99.7 BB (Surr)

AROMATICS (PID)

RT Shift Response Amount ComPound

ND
ND
ND
ND
ND
ND

Benzene
Toluene
Et,hylbenzene
v/e-xylene
O-XyIene
MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually integrated
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"="5L'#;""@ORGAI{ICS ANALYSIS DATA SHEET INCORPORATED

TpHG by Method NWTPHG sample ID: LCS-092509
Page 1 of 1 LAB CONTROL SAIIPLE

Lab Sample TD: LCS-092509 QC Report No: PPOO-RH2 Engineering
LIMS ID: O9-2I'741 Project: Cashmere Millsite
Matrix: Soil I Event: NA

Data Rel-ease Authorizedt l' Date Sampled: NA

Reportedt o9/2g/09 '" Date Received: NA

Date Anafyzed LCS o9/zs/09 o7;13 Purge Vo]ume: 5.0 mL

LCSD: 09/25/09 07:37
Instrument/Analyst LCS: PID3/MH Sample Amount LCS: 100 mg-dry-wt

LCSD: PID3/MH LCSD: 100 mg-dry-wt

Spike LCS SPike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 53 .6 50. O LOiZ 5L.2 50.0 I02% 4 '62

Reported in mglkg (ppm)

RPD caLcul-ated using sampfe concentrations per SWB45.

TPHG Surrogate Recovery

LCS LESD
Trifluorotoluene I02Z 97 -32
Bromobenzene 100? 98.12

FORM III i:r 
=tFAt 

I FEcEnS--1..J
E- g* g.._-s s s-#EFHJ:J' ""=i



ORGANICS ANAI,YSIS DATA SHEET
BETX by Method Sw8021BMod

Lab Sample fD: LCS-092509
LrMS ID:. 09-21747
Matrix: Soil-
n^L- n^r ^^^^ r,,tshOriZed:UdLd KCfE4Dg AUL

Reported . 09 / 29 / 09

ANALYTICAL(IA
RESOURCES\7
INCORPORATED

Sample ID: LCS-092509
I.AB COIiIIROI, SAI{PI,E

QC Report No: PPo0-RH2 Engineering
Project: Cashmere Millsite

Event: NA
Date Sampled: NA

Date Received: NA

Purge Vofume: 5.0 mL

Q:mnla Am^rrnl- IJCS: 100 mg-d1.y-Wtvs'lr'Y+v 
LCSD: 1oo mq-drv-wt

Spike LCS Spike LCSD

LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

/#'t//

Date Analyzed LCS 09/25/09 07t]-3
LCSD: 09/25/09 0'7:37

Instrument/Analyst LCS: PID3/MH
LCSD: PID3/MH

Analyte

Benzene
Toluene
Ft hrrl l.ran zona

m n-Yrr'l ancttt, F .rJ 4v--e

n-Yrrl ana

RPD calcufated using sampfe concentrations per SW845.

BETX Surrogate Recovery

240 265 90.62 242 265 9r.32 0.8%
1870 2060 90.8? 1860 2060 90.3% 0.5?
45t 500 90.22 45L 500 90.22 0.02

1910 21,20 90.12 1910 2120 90.12 0.0?
674 745 90.5? 689 -t45 92.52 2.22

Reported in pg/kg (ppb)

Tri f l-uorotof uene
Bromobenzene

LCS LCSD
ro4e" 99 .52
r02z 100?

FORM III E"- 5* H+qJ E4.F€*sry:+++ *€
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Analytical Resources Inc.

BETX/cas QuantiLation Report

Data file 1: /chem3/pid3.i/2oo9o92s-2.b/0925a0o4.d
Data fil-e 2 : /chem3 /pid3.i/2oo9o92s-I.b/ 0925a004.d
Method z / chem3 /pLd3 . i/ 20090925-1 .b/P]DB.m
fnstrument: pid3. i
Gas lcal Date: 22-,JUN-2009
BETX Ical Date: 07-SEP-2009

ARI ID: LCSO925
CIient ID:
Tnic.fi^n net-a'
Matrix: WATER
Dil-ution Factor:

25-SEP-2009 07:13

1.000

RT

FID Surrogates

shifr Height Area ERec Compound

I .421,
14 .909

v.vzo
0.020

7 6]-3
4355

89826
35462

LO2.O
100.5

Total Area*

TFT (Surr)
BB (Surr)

Amount

PETROLEUM HYDROCARBONS (FID)

Range

WAGas Tol-C12 (rO.
801sB 2MP-TMB ( S.
AKGas nC5-nC10 ( S.
NWGas To1-Nap (10.

16 to A7.7I)
89 to 15.58)
38 to ]-4.53)
l-6 to 18 . l-9 )

729232
1468085
]-L57 948

781833

1.053
r_.050
1 .047
1, . 071,

* SurrogaLe areas are subtracted from Tot,al- Area
Range marker RT's are set by daily RT standard

RT
PID Surrogates

Shift Response ERec Compound

8.420
14.908

RT

o.026
0.020

247 08 l_04 . 1_

49574 L02.3

AROMATICS (PID)

'tktrsllrrI

E|El / qrrrr\

Compoundshifr Response Amount

7 .591,
r0.292
12.833
12.973
1_3.757
5.264

0.023
o.o29
0.030
0.032
0 .026
0.004

6966
52775
1l_570
53870
L8386
2051

4.79
37.35
9.02

38. r_9

13 .48
5.15

Benzene
Toluene
E't- hrrl lran zana

M,/P-xyrene
O-Xylene
MTBE

instead of HeighlA
N

Indicates Peak Area was used for quantitati-on
Indj-cates peak peak was manually integrated

E*a ffi f,6 !"3b, B:E E*d- S-;i L: -ff'
S* e"- e+qi Hi€;'Ei-i =S
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-Benzene <7.69t)
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4,
Analytical Resources Inc.

BETX/GaS Quantitation Report

Data file 1: /chem3/pid3.i/20090925-2.b/0925a005.d ARr rD: LCSD0925
Data file 2: /chem3/pid3.i/2oo9o92s-a.b/0925a005.d Client ID:
Method: /chem3/pid3.i/2oo9o925-L.b/PIDB.m Injection Date: 25-sEP-2009 O7:37
Instrument: pid3.i Matrix: WATER

Gas Ical Date: 22-JUN-2009 Dilution Factor: l-.000
BETX Ical Date: 07-sEP-2009

FID Surrogates

RT Shift Height Area SRec ComPound

8.424 o.029 7260 85880 97 .3 TFT (Surr)
L4.9LI 0.022 4257 35240 98.1- BB (Surr)

PETROLETIM HYDROCARBONS (FID)

Range Total Area* Amount

WAGas ToI-C12 (10.15 to 17.11) 699255 l-.009
80158 2MP-TMB ( 4 .89 to 15 . 58 ) ]-40701-L 1- . 0l-5
AKGas nC6-nC10 ( 5.38 to 14.53) 1109554 1.003
NWGas ToI-Nap (10.15 to 18.19) 746524 I.023

* Surrogate areas are subtracted from Total Area
Range marker RTts are set by daily RT standard

PID Surrogates
RT Shift Response %Rec Compound

8.423 O.029 236L2 99.5 TFT (Surr)
14.9O9 0.O22 48446 100.0 BB (Surr)

AROMATICS (P]D)

RT Shift Response Amount Compound

7 .694 0.025 7052 4.85 Benzene
I0.295 0.032 52636 37 .25 Toluene
1-2.837 0.033 11555 9.02 Ethylbenzene
12.977 0.036 53885 38.20 M/P-Xylene
13.755 0.029 L8799 13.78 O-XYlene
5.263 0.003 2146 5.39 MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually integrated

E- 5"- li:f q.E €+4;€i:a-.*sg:il
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-Ethglbenzene (12.837)
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fixs:f;i8?b@
INCORPORATEDORGANICS ANAI,YSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Met,hod NWTPHG

Page 1 of 1

Lab Sample fD: MB-092509
LIMS ID z 09-2174"7
Matrix: Soil .,/7
Data Refease Authotized: -/
Reported I 09 /29 / 09

Date Analyzed: 09/25/ 09 08:02
fnstrument/analyst : PID3/MH

CAS Nunrber AnalYte

SamPle ID: MB-092509
METHOD BLANK

QC Report No: PPO0-RH2 Engineering
Project: Cashmere Millsite

Event: NA
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Sample Amount: l-00 mg-dry-wt

RL Resu1t

77-43-2 Benzene
108-88-3 Toluene
1OO-41-4 EthYlbenzene
L79601--23-t m,P-XYlene
95-47 -6 o-Xylene

12 <r2U
12 <L2U
I2<IZU
25<ZaV
L2 <L2U

GAS ]D
Gasoline Range Hydrocarbons 5.0 < 5-0 U

BETX Surrogate Recovery

Trifluorotofuene 100U
Bromobenzene 1003

Gasoline Surrogate Recovery

Tri f fuorotoluene
Bromobenzene

99.32
t_00?

BETX values reported in ps/kS (ppb)
Gasofine vafues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: posit.ive resul-L that. does not match an identifiabfe gasoline patLern.

euantitation on total peaks in the gasol-ine range from Toluene to Naphthalene.

FORM I - -E EgE-E ' FFtsFEEd.,..,: _
4 4 4E=- ' ki#q#: +



*4
Analytical Resources

BETX/Gas Quantitation

Dar,a file l-: /chem3/pid3.i/20090925-2.b/0925a006.d
Data file 2: /chem3/pid3.i/20090925-I.b/092saO05.d
Method: /chem3/pid3. i/2009o92s-1.b/PIDB.m
Instrument: pid3. i
Gas Ical Date: 22-JUN-2009
BETX rcal Date: 07-SEP-2009

Tn-
Report

ARI ID: MB0925
CIient ID:
Injection Date: 25-SEP-2O09 08:02
MaLrix: WATER
DiluLion Factor: 1- . 000

RT

6.+ZO
L4.9r2

shifr

0 . 031_

0.023

Area

.165 LZ
356]-4

?Rec

100.0

::TT:ii
TFT l qrrrr\

BB (Surr)

FID Surroqates

1:i:i:
7 407
4332

PETROIJEUM HYDROCARBONS (FID)

- ::T:
WAGas ToI-C12 (l-0 . 15
801-58 2MP-TMB ( 4.89
AKGas nC5-nC10 ( 5.38
NWGas To1-Nap (l-0.16

to
to
tro
tro

17. L1)

14.53)
18. L9)

Tot,al- Area*

8356
55 54
5553

10845

Amount

0 .0L2
0 .004
0.005
0.015

* Surrogate areas are subtracLed from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates
shi ff RFsn.)nse ?ReC Compound

L424
L4.9ra

0.031 23842
0.023 48545

AROMATICS (PID)

TFT (Surr)
DD /crrrr\ue \sq!! /

t'rnmnnr rn rl

";;;;;;-ToLuene
E'f hrr'1 Lran zana

M/P-XyIene
O-Xylene
MTBE

instead of Height

100.4
100.2

Amount

Indicates Peak Area was
Indicates peak peak was

used for quantitation
manually integrated

RT

ND
ND
ND
ND
ND
ND

A
N

g- E- H,4A-s EFSFHJ'E 4.
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Ars:fi:*@
INCORPORATEDORGANICS ANAI,YSIS DATA SHEET

TOTAL DIESEL RANGE HYDROCARBONS

NWTPHD by GCIFID
Page 1 of 1

Matrix: Soil-

Data Rel-ease Authorized:
Rcnrrri-ed. 09/23/09!\eyv!ees. v-t 

--

ARI fD Sample ID

QC Report No: PPO0-RH2 Engineerr-ng
Project : Cashmere Mil-l-site

Date Received: 09/18/09

Extraction Analysis EFV
Date Date DL Range RL Result

MB-091809 Merhod Blank 09/78/09 09/21,/09 1. OO Diesef 5.0 < s ' 0 u
O9-2I152 HC fD: --- FID3A 1.0 Motor Oif 10 < 10 U

o-TerPhenYf 94.72

ppoor s-4c os/1-!/os 09/22/09 1.00 Diesel 55 910

O9-2I752 HC ID: DIESEL FID3A 10 Motor Oil 110 < 110 U

o-TerPhenvl 88 -22

Reported in mglkg (PPm)

EFV-Effective Final- Vo]ume i-n mL.
DL-Dilution of extract prior to analysis.
PT.-Pan-rf i ncr limit.r\! r\u}/v! uf rr:,

Diesel orrantitation on total peaks in the range from C12 to C24-
Motor OiI quantitation on total peaks in the range from C24 to C38.
HC lD: DRO/RRO indicates results of organics or additional hydrocarbons in
ranqes are not identif iabl-e.

ffiilffiffi: ffiffi#ffiffi



Analytical Resources Inc.
TPH Quantitation Report

DaEa fife: /chem3/fid3a.i/20090922.b/0922a006.d ARI ID: PP00r
Merhod: /chem3/fid3a.i/20090922.b/tEphtid3a.m CIient rD:
Instrument: fid3a.i Inject.ion: 22-SEP,2oog r::27 /
onprel-nr. ms Dilution Factor:7 10 ),
Rlport Date: os/23/2oot t-J
Macro: FID: 3A091709

FID:3A RESULTS
Height Area RangeCompound

Toluene
L6

c10
cr2
11 n

cl-8
c20
c22

c25
LZO
c28
c32
c34
Fil-ter Peak
LJO

c40

RT Shifr

0.957 -O.026
L.237 -0.007
3.O02 -0.014
3.769 0.002
4.3t4 -0.0L3
4.800 -o.0r2
5.245 0.000
5.637 0.000
5.989 -0.003
6.300 0.001
6.441- 0.001
6.5'1 4 0.002
6.879 -0.003
7 .269 0.003
7 .474 0.002
9.1_23 -0.001
7 .671 0.000
7 .864 0.000
8.063 0.001_

4007 0
1_L945
87524

2l-3929
25833 0
t84394
159240
LU3 I ZO

32548
L201,7

9271-
6491,
6549
3326
rt28

66
756

]-423
!>zz

21,7 87 6
1193

1_99281_
247440
397 658
302954
J-+fl-o:7
L2]-75r

L7332
4279
54 13
3962
153 B

1,873
90

o

91'
JJO
153

cAS (To1-CL2)
DTESEL (Ct2-C24)
M.OrL (C24-C38)

AK- r_02 (C10-C25 )

AK-103 (C25-C35)
oR.DrES (C10-C28)
oR.MOrL (C2B-C40)

JET-A (C10-C18)

SToDDARD (C8 -Cl_2 )

CREOSOT (C8-C22)

BUNKERC (C10-C38)

r1,730107
1,777 01_15

4I'J,824
25475445

37813'7
25673664

2t4330
21609868

11424049

288933]-2

226t))>v I

(vu/)7/a 3/ @7

Total Area Conc

67 ./
6Zl
35/

955

L2a7
19

]-364

41,3

45r7

2993

Range Times : NW Diese] (3 . 8l-7 - 6 .349 ) uw Gas ( 0
AKt-02 (2 .966 - 5 .390) AK103 (5 .390

933 - 3.817)
- 7 .72L) ,fet

NW M.Oit (5 .349 - 7 .9\4)
r ^^r\A( z.>OO - ).2>)l

Surrogate Area Amount tRec

o-Terphenyl
Triacontane

Analyte

!u122 I
553 03

RF

4.0 88.3
3.2 71,.5

Curve Date

n-tTarnh Qrrrr

Triacon Surr

Diesel
MoLor Oi1
AK1O2
AK103

oR Diesel
oR M.Oil
Bunker C

Creosote

26299.8
17799.0

174500.4
2I48I .I
Ir925.9
26685.8

8932.5
15848.0
21090.0
1_127 4 . 0

8643.2

01-sEP-2009
01 -sEP-2009
15-SEP-2009
01-SEPT-2009
01-SEPT-2009
01-SEPT-2009
01-SEPT-2009
27-JAN-2009

1-5-SEP-2009
17 -JAN- 2009

!*' E-- EF.Ai q:FEE€,FE-5qi
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-cLz <3-769J

-c16 (4.e00)

Y (x10^5)

-Triacon Surn (7.053)

-c20 (5.637)

-c10 (3.002)

(5.989)

-c24 (6.300)

-c25 (6,441)

-D26 <6.574'

-c28 (6.S19)

-c32 (7.269)

-c34 (7.474)

-c36 (7.671)

-c38 (7.864)

-c40 (8.063)

-Filter Peak (9.123)



Analytical Resources Inc.
TPH Quantitation Report

Data f 1l-e: /chem3/fid3a. i/20090921'.b/0921'a022.d ARI ID: PPOOMBSl
Methodz /chem3/fid3a.i/2oo9o92L.b/ftphfid3a.m Client rD:
InsErument: fid3a. i
Operator: ms
Report Date: 09/23/2009
Macro: FID:3A091709

FID:3A RESTILTS
compound RT Shift Height Area

Toluene O.978 O.O1-2 L3350 18855
r.230 -0.002 6656 1Bs5
3.014 -0.002 3892 1008
3.767 -0.001 6799 1220
4.328 0.000 5531 7433
4.810 -0.001 3597 643
5.246 0.000 2032 353
5.539 0.000 r73t 47L
5.993 0.002 666 r32
6.298 0.000 274 36
6.438 0.000 t29 2r
6.572 0.000 58 9

5.82]- 0.000 303 r29
'7 .265 -0.003 3619 5398
7.477 -0.001 221,7 221,

Filter Peak 9.a25 0.001 5319 531-

GAS (To1-C12) e39I28 4 , ,

DTESEL (Cr2-C24) 447853 2t ' -.
M. OrL (C24-C38) 1 2:-336 lO -'

AK-102 (C10-C25) t27243 27

c8
c10
cr2
cL4
c16
cr-8
c20
c22

c25
wzo
c28
c32
c34

u5b
c38
c40

7 .675 -0.004 3272 3037
'7 .875 0.000 3277 523
8.075 -0.001 3907 625

Range Times: NW Diesel(3.818 - 5.348) ittW Gas(0.915 - 3.8L8) NW M.Oil(6.348 - 7.924)
AKI-02 Q.96s - 5.388) AK103 (6.388 - 7 .729 ) Jet A(2.965 - 5.295)

Surrogat.e Area Amount SRec

o-Terphenyl 11-20872 42 .6 94 .7
Triacontane 654660 38.1 84.6

Analyte DF /lirrlra nif6

o-Ternh Srrrr 26299.8 01-SEP-2009
Triacon Surr 17199.0 01-SEP-2009

Motor Oil IL926.9 01-SEPT-2009

udD

DieseL

AK102
AK1O3
.Taf A

L74500.4 15-SEP-2009
2L481.L 01-SEPT-2009

2668s.8 01-SEPT-2009
8932. s 01-SEPT-2009

1_5848.0 27-JAN-2009
OR Diesel 21090.0
oR M. Oil 1-]-274 . O

Bunker C 8643.2 15-SEP-2009

(2/14ft762

Injectionz 2L-SEP-2009 19:58
Dilut.ion Factor: 1

Range Total Area Conc

AK-103 (C25-C35) 80570 9
oR.DrES (C10-C28) t29847 35
oR.MOrL (C28-C40) ts9791- t4

JET-A (C1o-C18) e7t773 42

SToDDARD (C8-C12) S52487 20

CREOSOT (C8-C22) 9941-77 155

BUNKERC (C10-C3B) 848226 98

Creosote 6396.0 17-JAN-2009

EFHW-+;+ffg*gH
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Alsbfi:rb@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

NWTPHD bY GC/FID
Page 1 of 1

Lab Sample ID: LCS-091809
LIMS ID z O9-2I'752
Matrix: SoiI
Data Release Authorizedz
Rcnorf erl 7 O9 / 23 / O9

Date Extracted: 09/78/09
Date Analyzed; 09/27/09 20:15
fnstrument/Analyst : FID3A/MS

Range

SamPle ID: LCS-091809
I,AB EOIiI1TROL

Report No: PPO0-RH2 Engineering
eroject : Cashmere MiIl-site

Date Sampled: NA
DaLe Received: NA

Sample Amount:
Final- Extract Volume:

Dil-ution Factor:

Lab Spike
Control Added

10.0 g
1.0 mL
1.00

Recovery

nl ^^^l

Resufts reported in mg/kg

133

TPHD Surrogate RecoverY

88.72r-5 0

a-tFarnhanrr"]v ru!yr4v..J 4 99.82

FORM III

.1.H-'i#'#r#rga.:--



AnalyLical Resources fnc.
TPH QuancitaLion Report

n:ts: Fi 1a. /dh6mjf fid3a.i/2OA9O92I .b/092 1a023.d ARI ID: PPooLCSS1
Method: /chem3/fid3a. i/20090921.b/ftphfid3a.m Cllent ID:
Instrument: fid3a.i Injection;2I-SEP-20O9 2O:16
Operator: ms Dilution Factor: 1

Report Date: 09/23/2009
Macro: FID: 3A091709

,,fu,l f/rz?/b T

Total Area Conc
FID: 3A RESUI,TS

Compound RT Shift Height. Area Range

c8
ct_0
c12
a1 A

c16
cL8

c22
c24
c25
LZO

c28
L3Z
c34

Toluene 0.9t7 -0.049 2363I ]-42995 cAS (To1-C12) 6081908 35,.
DTESEL (C1"2-C24) ZeS64441 1330
M.OIL rc24-C38) 424867 36'

AK-102 (C10-C25) ZZq8978t 1-255
AK-103 (C25-C35) 36156A 40

oR.DrES (C10-C28) 33803454 1603
oR.MO]L (C28-C40) 76034 7

JET-A (Clo-C18) 2s751093 1626

SToDDARD (C8-C12) 5882034 2r3

CREOSOT (CB-C22) ::S65692 5248

BUNKERC (C10-C38) 33862737 3918

1.227 -0.005 7295 3308
3.021 0.006 45953 42157
3.768 0.000 562555 479948
4.329 0.001 750536 1,L22253
4.813 0.002 822L32 1254297
5.247 0.002 693512 730853
s.539 0.001 459854 724298
5.99a 0.000 1,7L632 2L92L5
6.298 0.000 54961 118s99
6.439 0.000 37821 74995
6.572 0.001 20271 33389
6.819 -0.002 5051 4274
7 .264 -0.004 2928 L948
7.476 -0.001 578 ]_20

Fil-ter Peak 9.1-23 -0.001 2075 329
LJO

c40

7.585 0.007 695 1_35

7.875 0.001 7L22 11_l_

8.075 -0.001 r39't 139

Range Times: NW Diesel(3.818 - 5.348) XW Gas(0.9L6 - 3.8L8) NW M.OiI(5.348 - 7.924)
AK102 (2.955 - 5.388) AK103 (5.388 - 7 .729) Jet A (2.965 - 5.295)

SurroqaLe Area Amount tRec

o-Terphenyl 1181010 44.9 99.8
Triacontane 681183 39 .6 88.0

Analyt.e RF Curve Date

n-Tarnlr Rrrrr 26299.8 01-SEP-2009
Triacon Surr L7L99.O 01-SEP-2009

Motor Oil Lt926.9 01--SEPT-2009

udD

DieseL

AK1O2
AK1O3

'JetA

r74500.4 1s-SEP-2009
2r48L.r 01--SEPT-2009

2668s.8 01-SEPT-2009
8932.5 01-SEPT-2009

15848.0 27-JAN-2009
OR Diesel 21090.0
oR M.Oil L1274.0
Bunker C 8643.2 15-SEP-2009
Creosote 6396.0 17-JAN-2009



oo
lsN
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-c25 (6.439)
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AXsbfi:eb@
INCORPORATED

TPHD SURROGATE RECOVERY SI'MMARY

Mat.rix: Soil- QC Report No: PP00-RH2 Engineering
Proi ect : Cashmere Mil-l-site

C1ient ID OTER TOT OUT

O91BO9MBS
091809LCS
S_ 4C

94.7>" 0

99.8? 0

88.22 0

LCS/MB I,TMTTS QC LIMITS

(OTER) = o-Terphenyl $8-l2a) (53-118)

Prep Method: SW3545
Log Number Range; 09-2]-752 to 09-21752

FORM-II TPHD E-* fl* €i;q-; €iCgt4+ E *+



fixs:fi:tb@
INCORPORATED

TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

ARI .Tob : PPO 0

Project: Cashmere MiflsiteMatrix: Soil
Date Received: 09/I8/09

Client Final Dran

ARI ID Cllent ID Amt Vo] Basi-s Date

O9-2I752-091809M81 Method Blank 10.0 g 1.00 mL - 09/Ie/09
o9-21-752-O918O9LcS1 Lab controf 10. o g 1. oo mL - 09/18/09
09-21752 -PPO0r s-4c 9. os g 1. OO mL D o9/I8/09

Basis: D=Dry weight w=As Received #r3##q f*-4f-*4i?*-*=ti.
niaca] Evtsvaa+'ian Da*a*l F s eiq " 3##*+ ! 

-



f/ F- Ana I yti cal Reso u rces, I n co r po rated

aU 
Analytical Chemists and Consultants

October 30. 2009

Adam Neff
RH2 Engineering, Inc.
300 Simon Street SE
Suite #5
East Wenatchee, WA 98802-7720

Client Project: Gashmere Mill Site
ARI lD: PU11

Dear Adam:

Please find enclosed the original Chain of Custody, sample receipt documentation, and the
final results for the project referenced above. Analytical Resources, Inc. (ARl) accepted five
soil samples and one trip blank on October 26,2009. For further details regarding sample
receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for NWTPH-G/BTEX and NWTPH-Dx, as requested on the
Chain of Custody.

All analyses were completed routinely.

An electronic copy of this report and all associated raw data will be kept on file at ARl. lf you
have any questions or require additional information, please feelfree to contact me at your
convenience.

Respectfully,

/a cyza
Bob Congleton
Project Monoger
ANALYTICAL RESOURCES, INC.
(206) 6e5-6232
bob@arilabs.com
www.arilabs,com

Enclosures

cc: eFile PU11

Page 1 of_{j

4611 South 134th Place, Suite 100. TukwilaWA9Bl68 .206-695-6200 0 206-695-6201 fax
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Analytical Resources,
Incorporated
Analytical Chemists and
Consul-tants

ARf Cfient: ?.-*"2-
COC No(s):

Assigned ARI Job No: /,t tl
(b /'- ,-\

Delivered by: Fed-ExQPS C-ourier Hand Delivered Other:

Trackins r.ro: K bAu-EEp-l c[1 Nn

Project Name: CaSh *v.-r M't\\.tr\a-

Gooler Receipt Form

YES

6
@

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemistry)........ l\,3
lf cooler temperature is out of compliance fill out form 00070F

8)
NO

NO

r".p c* ro* T-cb11-q5;\
cooter Accepteo oy: J f o"tu' i ut/Z cp ib1 rime: I I &-)

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank included in the co(

What kind of packing material was used? ... rap Wet lce Gel Packs Baggies Foam Block Paper

NA NO&
NO

NO

NO

NO

NO

NO

@
NO

YES

Other:_

@
YES

EA*c/-

@
@
P

YES

YE$

G

Was sufficient ice used (if appropriate)? ..............7.

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all boftle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)..

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? - . . -. . . . .

'* Notify Project lWanager of discrepancies or concerns *'

&
NA

Sampres Losged or, L4",lJ i$., o",", t0[2 6 [ 0\ ,,,n", izr0

Additional Notes, Discrepancies, & Resolutions:

4 lvrp nlirtnU'Utatl tu*rnJ irn uotr\CvrVlc1 tirrclutlr:J 6tA C0t"' 1c* L
fr/rp blanlf vidtJ hr,rv\ Pb

$nr,tll Air BUlrhles
,v{,,,.,,

a'
re

:!-drr{lr I )"rt,.,,

"nt.G le o @

Pe;i:uhblcs' f i_j.tlGf i;r frUhh:l-?I Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) *hs"

0016F
3t12t09

Revision 012Cooler Receipt Form



AI35H:*@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

TOTAI, DIESEL R,LNGE HYDROCARBONS

NWTPHD by GClFID
Page 1 of 1

Mat.rix: Soil

Data Release Authorlzed:
Pennrfad. 1O/2q/09]\eyv! uvs.

ARI ID SamPl-e ID

QC Report No: PUI-1-RH2 Engineering
Proj ect : Cashmere Mil-l-site

Date Received: IO/26/09

Extraction Analysis EFv
Date Date DL Range RL Result

MB-102509 Method B]ank 10/26/09 1'0/27 /09 1.00 Diese] s.0 < 5 ' 0 U

O9-25OOG HC ID: --- FID4B l-.0 Motor Oil 10 < 10 U
o-TerPhenvl 83.22

pul1A s-1 70/26/09 lO/2'7/09 1.00 Diesel 250 2'500
09-25006 HC ID: DRO,/MOTOR Orr. FrD4B 40 Motor Oil 520 4'500

o-TerPhenvf 85.3?

Reported in mglk9 (ppm)

EFV-Effective Fina] Volume in mL.
DL-Dil-ution of extract prior to analysis.
PT,-Pan^rl- i ncr limj-t .r\! lreyv! e +r^J

ni^^^r ^ll'hFitation on tota] peaks in the range from C12 Lo C24'ufebgr \4udrlL

Motor Oil quantitation on totaf peaks in the range ftom C24 to C3B.
HC TD: OpO/RRO ind.icaLes results of organics or additional hydrocarbons in
ranqes are not identif iabl-e-

f 5t a4 € tEa.E-Ff_FEE



Data f ile: /chem3/fid4b. i/2009Io27 .b/Io27b0l-0.d
Method : / chem3 / fid4b. i/20091027 .b/ tEphfid4b.m
Instrument: fid4b.i-
Operator: MS

Report. Date: IO/28/2009
Macro:. 2I-OCT-2009

Compound RT shifr

Anal.ytical Resources Inc.
TPH Quant.itation ReporE

FID:48 RESULTS
Height Area

ARI ID: PU11MBSl
Client ID: PU11MBS1
fnjection: 27-OCT-200

Dilution Factor: 1

Range

,,'fu,ntolAf 1c:l

Total Area Conc

Toluene

cr_0
c72

Lro

c18
c20
c22

c25
LZO

wzo
c32
L5{
Fil-ter Peak
LJO

c38
c40
n-t- arnll

Triacon Surr

2.075
2.s22
3.807
4.74].
5 .491
6.L82
o. oaa
7.4r8
8.003
8.531
8.785
9.059
9.594

10.703
tr.237
9.L25

1,7.733
12.247
LZ.150
5.998

10 . 152

- 0 .01,2
-0.004
-0.015
0.005

-0.001_
0.015
0.001

-0.007
0.005
o .002

-0.002
0.009
0.001_
0.01_1
0.003
0.004

-0.013
0.004
0.015
0.002
0.000

555
552
zo3

vt
l-L2

5T
56
86
93

148
fao
122
304

3762
475

2826
o+z
933

31,25
832230
5 3164 8

52229
I7796

tL57 6L
31_47 9
877 00
45001

1387 44

ta75
26r
349
101
'1,42

38
I7

104
59

140
231,

83
454

6759
448

3131
4nl
7eo 

I

9044
605218
68 05 55

\Jf}D

DIESEL
M. OIL

AK- 102
AK- 103

OR. D]ES
OR. MOIL

(To1-C12)
(c72-C24)
(c24-C38)
(c10-c2s)
(c2s-c35)
(c10-c28)
(c28-C4o)

1_ ,---,
10

2
11

3
IO

CREOSOT (C1,2-C22)

JET-A (C10-C18)

13388

17 448

Range Times:

Surrogate

NW Diesel- (4.736
NW M.Oil(8.s3

AKt_02 (3.82 - 8.79)
AK103(8.79 - L1_.75)

8.s30)
L2.24)

Jer A(3.82 - 5.81)
OR Diesel (3 .e2 - 9. s9)

Area Amount tRec

o-Terphenyl
Triacontane

Analyte

6052r8
580555

37 .4
35.3

83.2
du. b

RF Curve Date

o-Terph Surr
Triacon Surr
94D

Diesel
Motor OiL
AK1O2
AK1O3
JeTA
OR Diesel
oR M.Oi1
Bunker C

Creosote

1,6t64.3
t8775.2
IU5UO. O

12095.5
1l_031 . 9
1,41,48 .6

7888 - 6
L5409.5
13552.0

8574 . 0
8358.3
4779.1,

21-OCT-2009
03-sEP-2009
01-ocT-2009
21-OCT-2009
03 -sEP-2009
2L-OCT-2009
08-sEP-2009
22-AUc-2009

04-MAR-2009
r_3 -AUG-2009
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-Toluene (2.075)
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-c10 (3.807)

-c12 (4.741)

-c14 (5.491)
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-c18 (6.S11)

o-terph <6.994J
-tr20 <7.4L8)

-c22 (8.+O3)

-c24 (8.531)

-c25 (8.785)

-44{tE?*ffi} (e.tzs)
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Data f il-e /chem3/fid4b. i/2009]-o27 .b/L027b008.d
Merhod : / chem3 / fid4b. i/20091"027 .b/ ttphtid4b.m
InstrumenL: fid4b. i
r\n6r.l_^r. Mqvyv!evv!. r.v

Report Date: lo/28/2009
Macro z 2L-OCT-2OO9

Analytical Resources Inc.
TPH Quantitation Report

(Wt'le}/ol

Total Area Conc

4932 -/
86t/
49L

ARI ID: PUll-A
C]lent ID: S-1
Injection : 27 -OCT-2009

Di-l-ution Factor: 40

Compound
FID:48 RESULTS

Shift Height. Area RangeRT

Tol-uene 2.088 0.001
cB 2.525 -0.001
c10 3 .824 0.001
c1,2 4.73r -0.005
c1,4 5.490 -0.002
c15 5.l-58 0.000
ct-8 6.812 0.001-
c20 7 .429 0.004
c22 7 .998 0.000
c24 8.522 -0.007
c25 8.785 -0.003
c26 9.052 0.002
c28 9.591 -0.002
c32 L0.594 0.002
c34 11,.225 -0 . 004
Fil-ter Peak 9.118 -0.003
c35 1"1.757 0.01-2
c38 1,2.248 0.00s
c40 t2.706 -0.01-4
o-terph 5.994 -0.002
Triacon Surr l-0.144 -0.008

259
zu5
1^a

zo
21_r

L028
s3 00

343 0t
78342

L0357 5
l_02 83 8
9t567
73I77
5J_O>O

1,981"4
93s37

9465
6200
47 68

25222
]-93]-4

445
1"04
702

29
83

15 55
4864

48287
8s903

t-3133 5
z60u I
36281"
2441,2
220r7
1 0106

13 32 08
70s41
7272 

|

2 815
Lf+bo
L7973

GAS (Tof-C12)
D]ESEL (Cr2-C24)
M.OrL (C24-C38)

AK-102 (Cr-0-C25)
AK-103 (C2s-C35)

oR.D]ES (CLo-C28)
oR.MOIL (C28-C40)

CREOSOT (Cr2-C22)

JET-A (C10-C18)

33530
s946686
9567 1B 8
69435l.2
8364L07 1060

11363440
4313948

839
503

2799995 585

157958 10

Range Times: NW Diesel (4.736
NW M.Oil(8.53

Surrogate Area

AK102 (3.82 - 8.79)
AKl03 (8.79 - 11.75)

*Rec

Jet A(3.82 - 5.81)
OR DieseL (3.82 - 9.59)

- 8.s30)
- 12.24)

Amount

o-Terphenyl
Triacontane

Analyte

15466
]-7973

1.0
1.0

85.0
85.r_

Curve Date

n-'Tarnh Qrrrr

Triacon Surr
Gas
DieseI
Motor OiL
AKL02
AKl03

OR Diesel
oR M.Oil
Bunker C

Creosote

15164 .3
r8775.2
1_0305.5
L2095.5
1103L.9
L4148 .6
7888.6

15409.5
L3552.0
8574.0
8358 .3
4779.t

2L-OCT-2009
03-sEP-2009
01-ocT-2009
2r-ocT-2009
03-sEP-2009
2t-ocT-2009
08 -sEP- 2 00 9
22-AUG-2009

04 -MAR-2009
13 -AUG-2009
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fixsbff:tb@
INCORPORATED

TOTAI, DIESEI, RANGE HYDROCARBONS-EXTR,ACTION REPORT

ARI Job: PU11
Project: Cashmere Mill-siteMatri-x: SoiL

Date Received: 1,0 / 26 / 09

Cl-ient Final Dran

ARI ID Cl-ient ID Amt Vol Basis Date

09-25006 -102509M81 Method Bl-ank 10.0 g 1.00 mL - L0/26/09
O9-25OO6-1O25O9LCS1 Lab Control 10. O g 1. OO mL - 70/26/ 09
09 -25006 -PU11A S- 1 '7.75 g 1.OO mL D Io/25/09

Basis: D=Dry Weight W=As Received r:Bs a,€ € ffiffise*Gff'
n.i aca.t Evtse5^f .i an Da*ar* flL.}:L IL FJE#4#:=



Ar35H3*@
INCORPORATED

Matrix: Soil

(OTER) = o-Terphenyl

TPHD SURROGATE RECOVERY St'MMARY

Report No: PU11-RH2 Engineering
Proi ect: Cashmere Millsite

Client ID TOT OUT

102509MBS
102609LCS
s-1

83.22
96 .92
45. JZ

QC LIMITS

(s3-118)

09 -25006

0

0

LCS/MB I,IMITS

(sB-121)

Pren Mef.hod: SW3 546
Number Range: 09-25006 to

FORM-II TPHD -sE 
E.* d ##*= * #f--"# -f & €$gtsJ j!= Ar



Alsbfi:*@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

NWTPHD bY GCIFID
Page 1 of 1

Lab Sample ID: LCS-102609
LIMS ID: 09-25005
Matrix: Soif a
Data Refease Authorized:fl
Reported: 1,0/29/09

Date ExLractedt LO/26/09
Date Analyzed ro/27/09 L7z4I
Instrument,/Analyst : FfD4B/MS

Sample ID: LCS-102509
I,AB CONTROL

QC Report No: PU11-RH2 Engineering
Project: Cashmere Miffsite

Date Sampled: NA
Date Received: NA

Sample Amount: 10.0 g
Final Extract Vo]ume: 1.0 mL

Di-lution Factor: 1.O0

Lab Spike
Control Added RecoveryRange

Diesel-

Results reported in mglkg

L43 150 95.32

TPHD Surrogate Recovery

n -'Farnh cnrrl 96 .92

FORM III

--* 
FF * . #f?,e€ r+

f--a=j g e +rytr4$ *r g



Data f ile z /chem3/fid4b. i/2009]-027 .b/L027b009.d
Method : / chem3 / fid4b. i / 2oo9ro27 .b/ flphfid4b.m
fnstrument: fid4b. i
Operator: MS
Report Date: 70/28/2009
Macroz 2I-OCT-2QO9

Analyticaf Resources Inc.
TPH Quantitation Report

FID:48 RESULTS
Heiqht Area

ARI ID: PU11LCSS1
Client ID: PU11LCSS1
Injection : 27 -OCT-2009

DiLution Factor:

(To1 -C12 )
l^i^ 

^^^\\wLz - wza )
(c24-C38)
t L J- rJ - \-Z 5 .'

(c2s-c36)
(c1o-c2B)
(c28-C40)

RangeCompound RT shifE

ToLuene 2.It9 O.032
c8 2.s16 -0.010
c10 3.817 -0.005
cr2 4.734 -O.OO2
cL4 5.492 0.000
ct-5 6.a70 0.003
c18 6.818 0.007
c20 7 .428 0.003
c22 7 .998 0.000
c24 8.530 0.000
c25 8.787 0.000
c26 9.050 0.000
c28 9.592 -0.001
c32 10.703 0.01L
c34 ]-L.223 -0.005
Filter Peak 9.L24 0.003
c35 rL.737 -0.008
C38 : 12.245 0.002
c40 L2.734 0.01_4
o-terph 7.002 0.005
Triacon Surr l-0.153 0.001

5>52
87

7 6046
18456L
364054
6304I4
54072L
334001
156253

47845
]-9529

75 13
L307
z>3 t

zd L
4482

430
705

zz6>
998882
7 07335

5510
78

48859
19 9 011
234735
57 r607
487872
358740
16084 5

48933
35588
1,3283

1977
4947

389
10 016

373 
|

773 
|

6555
7 04870
7 5]-87 0

GAS
DIESEL

M. OIL
AK- 102
AK- 103

OR. DTES
OR. MOTI,

CREOSOT (C1,2-C22)

JET-A (C10-C18)

/w l" /d-)'1"I

Tot.al Area Conc

zzoLSu5 zr>
L7275LL0 1428'--'

29001,7 26 
-'19068724 L348

L9rO37 24
L9200623 14L7

l_03 58 L t2

16603007 3474

L3672389 887

Range Times: NW

NW

Qrrrr^^:|- 6

Diesel (4.736 - 8.530)
M. Oil (8 . s3 - 1,2 .24)

Amount tRec

AKr-02 (3.82 - 8.79)
AKl03 (8.79 - 11.75)

Jet A(3.82 - 5.81)
OR Diesel (3.82 - 9.59)

o-Terphenyl
Triacontane

Analyte

704 8 10
7 6187 0

43 .6
40.6

95.9
90.2

Curve Date

o-Terph Surr
Triacon Surr
ud5

Diesel-
Mot.or Oil-
AK102
AKl_03
UELA

OR Diesel
OR M.OiI
Bunker C

Creosote

r5'J,54.3
L8775.2
10305.6
12095.5
11031.9
I4L48 .6
7888.5

l_s409.6
13552 . O

8574.O
83s8.3
4779.t

zt-vLL-zvv
03 -sEP-200
01-ocT-200
2L-ocT-200
03-sEP-200
21-OCT-200
08 -sEP-200
22-AUG-200

04 -MAR-2009
13 -AUG-2009

\
N
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Als:ffiet@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: PUI-1A
LIMS ID:. 09-25006
Matrix: Soil
Data Release Authorized,, ,1&?
Reported : IO / 29 / 09 t/ '

Date Anal-yzed ro/2'7/09 L7:39
fnstrument/Ana1yst : PID3/PKC

CAS Nunlcer Analyte

Sample ID: S-1
SAII{PLE

QC Report No: PU11-RH2 Englneerlng
Project : Cashmere Mill-site

Event: NA
Date Sampled: IO/23/09

Date Received: lO/26/09

Purge Volume: 5.0 mL
Sample Amount: 64 mg-dry-wt

Percent Moisture :, 22.Ie"

RL Result

7I-43-2 Benzene
108-88-3 To]uene
100-41-4 Ethylbenzene
17950I-23-I m,p-Xylene
95-4'7 -6 o-Xyl-ene

20 <20u
20 <20u
20 <20u
39<3>U
20 <20u

GAS ID
Gasol-ine Range Hydrocarbons 7.9 < '7.9 U

BETX Surrogaue Recovery

Tri f l-uoroto]uene 10 6 ?

Bromobenzene I02Z

Gasoline Surrogate Recovery

Tri f fuoroLoluene
Bromobenzene

101?
99 .0e"

BETX values reported in pS/kS (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: lndicates the presence of gasofine or weathered gasoline.
GRO: Positive resu1t that does not. match an identifiab1e gasoline pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORM I FLjg 3 : ##ffiaq



Analyticaf Resources Inc.
BETX/GaS Quant.itation Report

Dara file 1: /ch.em3/pid3.i/2OO9LO27-2.b/1027a008.d ARI ID: PU11A
Dat,a f ile 2: /chem3/pid3.i/20091027-L.b/1027a008.d Client rD: S-1
Method: /chem3/pid3.i/2009a027 -l-.b/PIDB.m Injection Date: 2'7-OCT-2009 1-7 239
Instrument: pid3.1 Matrix: SOIL
Gas Ical- Date: 22-JUN-2009 Dilution Factor: 1.000
BETX Ical Date: 19-OCT-2009

FfD Surrogates

RT Shift Height Area tRec Compound

8.428 0.024 6442 75409 L01-.0 TFT (Surr)
L4.908 0.018 3831 31500 99.0 BB (Surr)

PETROIJEUM HYDROCARBONS (FID)

Range Total- Area* Amount

WAGas Tol-C12 (10.17 to 1-7.11)
801sB 2MP-TMB ( 4.90 to 15.58)
AKGas nC6-nC10 ( 5.39 to 14.53)
NWGas Tol-Nap (10.17 to 18.19)

1_7319 0.025
14631, 0.011
1,2421" 0.01_1
1,7319 0.024

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates
RT Shj-ft Response ERec Compound

8.426 0.030 20863 l-05.9 TFT (Surr)
L4 .907 o .022 43220 1-01 . 9 BB (Surr)

AROMAT]CS (PID)

RT Shift Response Amount Compound

ND Benzene
T\In Toluene
ND Ethylbenzene
ND u/e-xylene
ND O-Xvlene
ND MTBi

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually integrated

=1+ *e s ,, #:#d 
---#3-='E*+:-#4--'
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Arstfisrr@
INCORPORATEDORGANICS ANAI,YSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by MeEhod NWTPHG

Page 1 of 1

Lab Sample ID: PU11B
LIMS ID: 09-25007
Matrix: Soil //V
Data Release Authorized r7y'
Reported: L0/29/09

Date Anafyzed: Io/27/ 09 18:04
Instrument,/Analyst : PID3/PKC

CAS Nurnber AnalYte

SamPle ID: S-2
SAI{PLE

QC Report No: PU11-RH2 Engineering
Project : Cashmere Miflsi-te

Event: NA
Date Sampled : 1-0 / 23 / 09

Date Receiwed: 1'o/25/09

Purge Volume: 5.0 mL
Sample Amount: 58 mg-dry-wt

Percent Moi-sture : 15.63

RL Result

18 <18U
18 <18U
18 <18U
37 <37U
18 <18U

101?
98.8?

71--43-2 Benzene
108-BB-3 Tofuene
lO0-4I-4 EthYlbenzene
L7960!-23-I m,p-XYlene
95-4'7 -6 o-XYlene

GAS ID
Gasoline Range Hydrocarbons 7 .3 < '7 -3 U

BETX Surrogate Recovery

Trif ]uoroto]uene L06Z
Bromobenzene 101%

Gasoline SurrogaEe Recovery

Tri f Iuorotofuene
Bromobenzene

BETX val-ues reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive result that does not match an identifiable gasoline pattern.

euantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resul_ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I FLJg f, : FffiffiKE



f,ta
Analytical Resources Inc.

entx/Gas Quantitation RePort

Dat,a file 1: /chem3/pid3.i/20091027-2.b/ro27ao09.d ARr rD: PU118
Data f iIe 2: /chem3/pid3 .L/2009]-027 -r.b/1'027a009. d Client ID: s-2
Merhod: /chem3/pid3.i/20091027-1.b/PIDB.m Injection Date: 27-ocT-2o09 l-8:04
fnstrument: pid3. i Matrix: SOIL
Gas lcal Date: 22-JUN-20O9 DiluLion Factor: 1.000
BETX Ical Date: 19-OCT-2009

FID SurrogaLes

RT shift HeighL Area ?Rec ComPound

8.430 0.O27 545L 7564L LO]..2 TFT (Surr)
L4.909 0.019 3823 30789 98.8 BB (Surr)

PETROIJEUM HYDROCARBONS (FID)

Range Total Area* Amount

WAGas Tol-C12 (10.17 to 17.11-)
80158 2MP-TMB ( 4.90 to 15.58)
AKGas nC5-nC10 ( 5.39 to 14.53)
NWGas Tol-Nap (10.17 to 18.1-9)

1-1-670 0.01-7
87L5 0.005
8714 0.008

1-1-670 0.016

* Surrogate areas are subtracted from ToLal Area
Range marker RT's are set by daily RT standard

PID Surrogates
RT Shift Response tRec ComPound

8.428 0.031 20827 t05.7 TFT (Surr)
L4.9o7 o.022 42775 100.8 BB (Surr)

AROMAT]CS (PID)

RT Shift Response Amount Compound

ND Benzene
ND Tofuene
ND EthYlbenzene
ND M/P-Xylene
ND O-Xylene
ND MTB-E

A Indicates Peak Area was used for quantiEation instead of HeighL
N Indicates peak peak was manually integrated

E "'E=J i -g . #€48$ e i.+
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fixsbil:*@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Merhod sw8021BMod
TPHG by Metshod NWTPHG
rdvg r u! r

T,ah Samnle TD: PU11C
LIMS ID: 09-25008
Matrix: Soil
Data Release Authorized:

1 - ^ t^^ IReportedz I0/29/09

Date Anal-yzed. Io / 27 / 09 I8 229
Instrument/Analyst : PID3/PKC

CAS Nurnber Analyte

Sample ID: S-3
SAII{PLE

QC Report No: PU11-RH2 Enganeerang
Project: Cashmere MilLsite

Event: NA
Date Sampled: IO/23/09

Date Received: lO/26/ 09

Purge Volume: 5.0 mL
Sample Amount: 46 mg-dry-wt

Percent Moisture: 18.0?

RL Result

7I-43-2 Benzene
108-BB-3 Toluene
1-00-41--4 Ethylbenzene
I7960I-23-l m,p-XYlene
95-47 -6 o-Xylene

27 <27U
27 <2'7U
27 <27U
54 <54U
27 <27U

GAS ID
Gasoline Range Hydrocarbons 11 < 11 U

BETX Surrogate Recovery

Trifluorotol-uene 101?
Bromobenzene 98.3?

Gasoline Surrogate RecoverY

Tri f Iuorotoluene
Bromobenzene

98. s?
95 .82

BETX values reported in pS/kS (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Tndicates the presence of gasoline or weaLhered gasoline.
GRO: positive result that does not match an identifiable gasoline pattern.

euantitation on totaf peaks in the gasofine range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA MeLhod 8000C.

FORM I fficF€i.##ffir-EF-ryqJ _*- -e ##sEs4g
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1/zElf

Analytical- Resources Inc.
BETX/cas Quantitation Report

Data f iIe l-: /chem3/pid3.i/2009]-027-2.b/AO27aOAj.d ARr rD: PU11c
Dat,a f ile 2: /chem3/pid3.i/20091027-1,.b/L027a010.d Cl-ient ID: S-3
Merhod: /chem3/pid3 .i/20091027 - 1.b/PIDB.m Injection Date: 27-OCT-2009 18:29
Instrument: pid3.i Matrix: SOIL
Gas Ical- Date: 22 -JUN-2009 Dilut.i-on Factor: 1 . 000
BETX Ical Date: 19-OCT-2009

FID Surrogates

RT Shift Height Area tRec Compound

8.428 0.025 6282 7306L 98.5 TFT (Surr)
],4.909 0.019 3708 29757 95. B BB (Surr)

PETROI,EUM HYDROCARBONS (FID)

Range Total Area* Amount

WAGas ToI-C12 (10.17 to 17.11) 471-51, 0.058
801sB 2MP-TMB ( 4.90 to 15.58) 38989 0.028
AKGas nC6-nC10 ( 5.39 to l-4.53) 38989 0.035
NWGas Tol-Nap (10.17 to 18.19) 48308 0.056

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daity RT standard

PfD Surrogat,es
RT shift Response ERec Compound

8.427 0.030 1-9960 101.3 TFT (Surr)
14.908 0 .o23 4L'700 98.3 BB (Surr)

AROMATICS (PID)

RT Shift Response Amount Compound

ND Benzene
ND Toluene
ND Ethvlbenzene
ND M/P-xyLene
ND o-Xv]ene
ND MTBi

A Indicates Peak Area was used for quantitation instead of HeighL
N Indicates peak peak was manually int,egrated

ree EE e . frkrG-***Fq B',f { " g'e*dgsituF*"=
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firsbfisrb@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Metshod SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sampfe ID: PU11D
LIMS ID: O9-25009
Matrix: Soif z?:-2

Data Release Authorized t ,4'
Reported. IO/29/ 09

Date Anafyzed. L0/21/09 18:53
Instrument/Analyst : PfD3/PKC

CAS Nunber Analyte

Sample ID: S-4
SA!!PLE

QC Report No: PU11-RH2 Engineering
Project : Cashmere Mil-fsite

Event: NA
Date Sampled: IO/23/09

Date Received: I0/25/09

Purge Vol-ume: 5.0 mL
Sample Amount: 61 mg-dry-wt

PercenL Moisture : 23.9?

RL Result

20 <20u
20 <20u
20 <20u
4r < 41 U
20 <20u

'75.L2
15 .52

71--43-2 Benzene
108-88-3 Toluene
LOO-41--4 Ethylbenzene
L796Ot-23-I m,p-XYlene
95-4'7 - 5 o-Xylene

GAS ]D
Gasofine Range Hydrocarbons 8.1 < 8.1 U

BETX Surrogate Recovery

Trif luoroto]uene 76.42
Bromobenzene 76.22

Gasoline Surrogate RecoverY

Trif f uorotol-uene
Bromobenzene

BETX vafues reported in pS/kS (ppb)
Gasoline val-ues reported in mg/kg (ppm)

GAS: fndicates the presence of gasoline or weathered gaso]ine.
GRO: positive result that does not match an identifiable gasoline pattern-

euantitation on total peaks in the gasoline range from Tofuene to Naphthalene '

Resufts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I FUg *" : ffi#ffiE#



f7,.sH
Analytical Resources fnc.

eetx/Gas Quantltation Report

Data f ile 1: /chem3/pid3.i/20091,027-2.b/1,027aora.d ARr rD: PUl-l-D
Data f ile 2: /chem3/pid3.i/20091027-r.b/1,027ajrr.d Cl-ient rD: s-4
Merhod t /chem3/pid3.i/2O09L027-L.b/PIDB.m Injection Dat,e: 27-ocT-2009 18:53
Instrument: pid3. i Matrix: SOIL
Gas Ical DaLe: 22-JIJN-2009 Dilution Factor: 1.000
BETX Ical- Date: 19-OCT-2009

FfD Surrogates

RT Shift Height Area ?Rec Compound

8.434 0.030 4788 55288 75.a TFT (Surr)
L4.9LL O. O2O 2924 23070 75.6 BB (Surr)

PETROI,EUM HYDROCARBONS (FID)

Range Total- Area* Amount

WAGas ToL -Cl-2 ( 10 . 17 t,o 17 . 11)
80158 2MP-TMB ( 4.90 to 15.58)
AKGas nC6-nC10 ( 5.39 to 14.53)
NWGas Tol-Nap (l-0.17 t,o 18.19)

2185 0.003
t_010 0.001
1009 0.001
2186 0.003

* Surrogate areas are subtracted from Totaf Area

= = = :i::: =:i:l:: = :: = : = i:: = : : : =:r=ii : l:=:l = : : ::i:::= = = = =

PID Surrogates
RT Shift Response BRec Compound

8.432 0.036 15066 75.4 TFT (Surr)
L4.9o9 0.024 32350 76.2 BB (Surr)

AROMATICS (P]D)

RT Shift Response Amount Compound

\TN Benzene
ND Toluene
ND Ethvlbenzene
ND u/e-xylene
ND O-Xylene
ND MTBE

A Indicates Peak Area was used for quantitation inst,ead of Helght
N Indicates peak peak was manually int,egrated

FstjE * : #ffiffiET
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Als:nstb@
INCORPORATEDORGANTCS ANALYSIS DATA SHEET

BETX by Method Sw8021BMod
TPHG by Method NWTPHG
Page 1 of I

Lab Sample ID: PU11E
LIMS ID: 09-25010
Matrix: SoiI /
Data Rel-ease Authorized.r r@
Reportedz IO/29/09

Date Anafyzed: L0/27/ 09 19:18
Instrument/Analyst : PID3/PKC

CAS Nunlcer Analyte

Sample ID: S-5
SAMPLE

QC Report No: PU11-RH2 Englneerlng
Project : Cashmere Mifl-site

Event: NA
DaLe Sampled: ].0/23/09

Date Received: aO/26/09

Purge Volume: 5.0 mL
Sample Amount: 55 mg-dry-wt

Percent Moisture: 20.72

RL Result

19 <19U
a9 <19U
19 < 19 U
39 < 39 U
1,9 <19U

1t_0?
roTz

71-- 43 -2 Benzene
108-BB-3 Toluene
L00-4I-4 Ethylbenzene
I'7960I-23 -1, m, p-Xylene
95-47 -6 o-Xylene

GAS TD

Gasoline Range Hydrocarbons 7.7 < 7.'7 U

BETX Surrogate Recovery

Trif luorotol-uene 113 ?

Bromobenzene L092

Gasoline Surrogaue Recovery

Tri- f l-uorotoluene
Bromobenzene

BETX values reported in pS/kS (ppb)
Gasof ine values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

euantitation on total- peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil moisture content per Sect.ion 11.10.5 of EPA Method 8000C.

FORM I r*E *F ,€ . ffi.*f=-+#
F *-& A ' -#Wk*H
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Analytical Resources Inc.
BETX/GaS Quantitation Report

Data f ile 1: /chem3/pid3.i/20091027-2.b/tO27a0L2 'd ARI ID: PUl-1E
Data fiLe 2: /chem3/pid3.i/20097027-1"b/ro27aoL2.d cllent. rD: s-5
Merhod: /chem3/pid3.i/2009L027-1.b/PIDB.m Injection Date: 2'7-OCT-2009 19:1-8
fnstrument: pid3. i Matrix: SOIL
Gas lcal Date: 22-JUN-2009 Dilution Factor: 1.000
BETX Ical Date: 19-OCT-2009

FfD Surrogates

RT Shift Height Area tRec ComPound

8.431 o.027 7025 8]-329 tL).2 TFT (Surr)
'J"4.gLI O. O2O 4A4O 32955 107.0 BB (Surr)

PETROLETM HYDROCARBONS (FID)

Range Tota] Area* Amount

WAGas Tol-C12 (10.17 to 17'11)
801s8 2MP-TMB ( 4.90 to 15.58)
AKGas nC5-nCl-O ( 5.39 to 14.53)
NWGas Tol-Nap (10.17 to 18.19)

r'L48 0.002
L149 0.001
LL4B 0.001
1_148 0.002

t Surrogate areas are subtracted from Tota1 Area
Range marker RT's are set by daily RT standard

PID Surrogates
RT Shift Response tRec ComPound

8 .430 o . 033 22292 113 . 1 rFT (Surr)
L4.909 O.024 46073 1-08.5 BB (Surr)

AROMATICS (PID)

RT Shift Response Amount ComPound

ND Benzene
ND Tofuene
ND EthYlbenzene
ND M/P-XYlene
ND O-XYlene
ND MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually integrated
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Aisbfisrr@
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SI'MMARY

ARI Job: PU11
Matrix: Soil

QC Report No: PU11-RH2 Engineering
Project: Cashmere Mil-Isite

Event: NA

TFT BBZ TOT OUTCIient ID
MB-102709
LCS-L027 O9

LCSD- 7027 09
s-1
s-2
s-3
s-4
s-5

(BFB) = Bromofl-uorobenzene
(TFT) = Trifluorotofuene
(BBz) = Bromobenzene

Log Number Range:. 09-25006 to

I.CSlMB I,IMITS
(70-130)
(80-120)
(80-120)

09-25010

NA
NA
NA
NA
NA
NA
NA
NA

1,062 L04z
1,052 101e
1,062 10 0 ?
101u 99.02
101? 98. B?

98.52 95.82
75.L2 75.62

110 ? 1"07 z

0

0

0

U

0

0

QC LTMfTS
/"n-1?nl

(52 -l-3O )

FORM II TPHG
P.E S S e . FSFCSS-Es



fiisbfls*@
INCORPORATED

BETX SOIL SURROGATE RECOVERY SIIMI,IARY

ARI .Tob: PUl1
Matrix: Soif

QC Report No: PU11-RH2 Engineering
Project : Cashmere Mil-l-site

Event: NA

TOT OUTC1ient ID
MB-L027 09
LCS-102709
LCSD- 1027 09
s-1
s-2
s-3
s-4
s-5

(TFT) = Trif]uorotoluene
(BBZ) = Bromobenzene

Log Number Range:. 09-25005 to

LCS/MB LIMITS QC I,IMITS
(80-120) (58-1'24)
07 -a20) rc2-134)

09-25010

113 ? 108?
La3>" 1-O'72

LLLz 1-07 z
106? ro2%
ro6e" Ljrz
1012 98.3?

J6.4>o 75.22
113? t09z

0

0

0

0

0
0
0

BETXFORM II
rys & ! & , gs44s9--5- I



Als5ffier@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Met,hod SW8021BMod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: PU11F
LIMS ID: 09-25011
Matrix: Water ,/
Data Re]ease Authorized: i lJ
Reported . ro / 29 / 09 u'/ /

Date Analyzed : Io / 21 / 09 r7 :1'5
Instrument/Analyst : PID3/PKC

CAS Nunber Analyte

SamPle ID: TRIP BLANK
SAMPI,E

Qc Report No: PU11-RH2 Engineering
Project: Cashmere Miflsite

Event: NA
Date Sampled: Io/23/09

Date Received: aO/26/09

Purge Volume: 5.0 mL
Difution Factor: 1. 00

RL Resu1t

71--43-2 Benzene
108-88-3 To]uene
I0O-41,-4 Ethylbenzene
1,7 9601,-23 -1, m, p-Xylene
95-47 -6 o-XYlene

^ ^tr TtU.Z5 I U.Zt v
u.z5 < v.z) v
u.z5 < v.z) u
0.50 < 0.50 u
0.25 < 0.25 U

GAS ID
Gasofine Range Hydrocarbons 0.10 < 0.10 U

BETX Surrogate Recovery

Triffuorotol-uene IL2Z
Bromobenzene 109?

Gasoline Surrogate RecoverY

Tri f luorotoluene
Bromobenzene

L07e"
1062

BETX values reported in pg/t' (ppb)
Gasoline val-ues reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: positive result that does not match an identifiable gasoline pattern.

euantitation on total peaks in the gasoline range from To1uene to Naphthalene.

FORM I F-e a"d .F ffiffi#t=.ffrE*Ei 3 .g HP€sqF*3*



,tr(
'/a/ts/d/Analyticaf Resources Inc.

eetx/cas QuantitaEion Report

Dat.a f ile 1: /chem3/pid3.i/2009L02'1 -2.b/L027aOO7.d ARr fD: PU11F
Data fiIe 2: /chem3/pid3.i/2009L027-L.b/1-027a007.d Cfient ID: TRIP BLANK
Method:,/chem3,/pid3.L/20091027-1,.b/PIDB.m Injection Date: 27-OCT-2o09 l-7:15
Instrument: pid3. i Matrix: WATER
Gas Ical Date: 22-JUN-2009 Difution Factor: 1.000
BETX Ical- Date: 19-OCT-2009

FID Surrogates

RT Shift Height Area ?Rec Compound

8.427 O.024 6844 79277 1"07 .3 TFT (Surr)
14.908 0.018 4092 33934 105. I BB (Surr)

PETROLEUM HYDROCARBONS (F]D)

Range Tota] Area* Amount

WAGas Tol-C12 (10.1-7 to 17.11)
80158 2MP-TMB ( 4.90 to 15.58)
AKGas nC6-nC10 ( 5.39 to 14.53)
NWGas ToI-Nap (10.L7 to 18.19)

2179 0.003
1043 0.001
].042 0.001
2119 0.003

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates
RT Shift Response SRec Compound

8.426 O.029 22182 1,1,2.5 TFT (Surr)
14.9o7 0.022 4613L 108.7 BB (Surr)

AROMATTCS (PID)

RT Shift Response Amount Compound

ND Benzene
\TN Toluene
ND Ethylbenzene

M/P-xyl-ene
ND O-Xylene
ND MTBE

A fndicates Peak Area was used for quantitation instead of Heighf
N Indicates peak peak was manually integrated
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Arstfisrb@
INCORPORATED

TPHG WATER SURROGATE RECOVERY SI'MI{ARY

ARI Job: PU11 QC Report No: PU11-RH2 Engineering
Matrix: Water Project: Cashmere Millsite

Event: NA

Client ID TFT BBZ TOT OUT

TRIP BLANK ro1z 105? 0

(TFT) = Trifluoroto]uene
(BBz) = Bromobenzene

Loq Number Ranqe . 09-25011 to 09-25OIt

LCS/MB I,IMTTS QC LIMITS
(80-120) (80-120)
(80-120) (80-120)

FORM II TPHG



AXs:fiS*@
INCORPORATED

BETX WATER SURROGATE RECOVERY SI'MMARY

ART ,Job: PUl1 QC Report No: PU11-RH2 Engineering
Matrix: Water Project: Cashmere Milfsj-te

Event: NA

Client ID TFT BBZ TOT OUT

TRTP BI,ANK LL2r" 109? 0

LCS/MB LIMITS QC I,IMITS
(TFT) = Trifluorotoluene Q9-I2O) (80-120)
GBZ) = Bromobenzene Q9-I2O) (80-120)

Log Number Range: 09-25011 to 09-25011

FORM II BETX



ORGANICS ANAIJYSIS DATA SHEET
TPHG by Metshod NWTPHG
rdqe r u! I

Lab Sample ID: LCS-IO2109
LIMS rD: 09-25005
Matrix: Soil -/?
Data Rel-ease Autho r ized,.;14
Reported . 1-o / 29 / 09 u

Date Analyzed LCS: 70/27/09 16:01
LCSD: lO/27/09 16:25

fnstrument/Analyst LCS: PID3/PKC
LCSD: PID3lPKC

Analyte

ANALYTICALlal
RESOU;;;;K2
INCORPORATED

Samp1e ID: tCS-102709
I.AB CONTROL SAMPI,E

QC Report No: PUI-1-RH2 Engineering
Proj ect : Cashmere Mil-l-site

Event: NA
Date SamPIed: NA

Date Received: NA

Purqe Volume: 5. O mL

Sample Amount. LCS: 100 mg-drY-wt
LCSD: 100 mg-drY-wt

Spike LCS SPike LCSD
Les Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons 48.6 50.0 97 .22 45.4 50.0 90.82 6 -82

Reported in mglkg (ppm)

RPD cafcufated using sample concentrations per SWB46.

TPHG Surrogate RecoverY

LCS LCSD
Trifluorotol-uene 105? A06Z
Bromobenzene 101% 100e

FORM III ffiFs€F"ftffi**CE+
F#t g g s " wg#t#iHd'



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
PAqC -L OI -L

Lab Sample ID: LCS-102709
I,IMS ID : 09 -25006
Matrix: Soif .z
Data Rel-ease Authorized p
Rcnorferl . 1O/2.9/09 /

Date Ana]yzed LCS z to/zl / 09 16:01
LCSD: ro/2'7/09 16:25

Instrument,/AnalYst LCS : PrD3/PKC
I,CSD: PID3/PKC

Analyte

Toluene
Pthrzl hanzana
m n-Yrrl ana
a - Yrr'l an c

Arsbilsrb@
INCORPORATED

Sample ID: LCS-102709
LAB COliIlIROL SAITIPLE

Purge

PU11-RH2 Engineering
Cashmere Milfsite
NA
NA
NA

Vol-ume: 5.0 mL

Sample Amount LCS: 100 mg-drY-wt
LCSD: 100 mg-dry-wt

Spike LCS SPike LCSD

Added-LCS Recovery LCSD Added-LCSD Recovery RPD

..\r'1 Panarl- ItTn.
ve r\vyv!

Dr-r acl- .

Event:
Date Sampled:

Date Received:

27 0 265 1,022
2090 2060 l-01?'
490 500 98.0*

2r'7 0 2l-20 1'O2Z

754 745 101?

Reported in pg/kg tPPb)

93.52 8.5?r
94.72 6.92
91, .22 7 .22
94.32 8.22
93.22 8.3?

z+d
1950

456
2000

694

255
2050

500
2]20

RPD cal-cul-ated using sampfe concentrations per SW846.

BETX Surrogate Recovery

Tri f luorotoluene
Bromobenzene

LCS LCSD
l-13 ? 111?
ro1z ao7z

FORM TTT s*( 5 t 5 . gsglg*q-'a
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Analytical Resources Inc.
BETX/Gas Quantit,ation Report

Data f il-e 1: /chem3/pid3.i/2oo9ro27-2.b/ro27ao04.d ARr rD: LCS102709
Data fife 2: /chem3/pid3.i/20091027-I.b/L027a004.d CIient, ID:
Method: /chem3/pid3.i/2OO9aO27-1.b/PIDB.m Injecrion Date: 27-oc'I-2009 15:01
Instrument: pid3.r Matrix: WATER
Gas Ical Date: 22-JUN-2009 Dilution Factor: l-.000
BETX Ical Date: 19-OCT-2009

FID Surrogates

RT Shift Height Area tRec Compound

8.370 -0.033 5744 79348 105.8 TFT (Surr)
14.880 -0.0L0 3915 32830 I01,.2 BB(Surr)

PETROLEUM HYDROCARBONS (FID)

Ranqe Total Area* Amount
_____:___

WAcas Tol--Cl-2 (10.17 to 17.11) 65L238 0.955
80158 2MP-TMB ( 4 . 90 to l-5 . 58 ) I34L81-2 O .959
AKGas nC6-nC10 ( 5.39 to l-4.53) l-055750 0.954
NWGas ToL-Nap (10.17 to l-8.19) 709755 0.972

* Surrogate areas are subtracted from Total- Area
Range marker RT's are set by daily RT sEandard

PID Surrogates
RT Shift Response SRec Compound

8.368 -o.029 22233 LL2.8 TFT (Surr)
t4.877 -0.008 45269 106.7 BB (Surr)

AROMATICS (PID)

RT Shift Response Amount Compound

7 .646 -O.027 5526 5.39 Benzene
10.241, -0.024 494L6 41.86 Toluene
L2.784 -0.017 10795 9.81 Ethylbenzene
1-2.924 -O.015 50670 43.39 M/P-Xyl-ene
1-3.709 -0.013 17487 15.07 O-Xylene
5.234 -0.031 ]-754 s.58 MTBE

A IndicaEes Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually int.egrat,ed

ryf,j!g-wgFiwaeg
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-Z-Hethglpentane (4.980)

-TFT(Sunr) (S.370)

Toluehe (10.243)

-1,2, 4-Tr imethglbenzene (15.472)

-nC6 (5.465)

-BE(Surr) (14.8SO)

-ncll- (15.993)

(17.007)

-nCB (9.825)

-nC9 (12.389)

-nCl0-IJecane (14.624)

-nC13 (17.820)

-Hephthalene (18.+85)
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Toluehe (10.24L)

H/P-Xglene 11'2.9?4>

BB(Surr) (14.877)

-TFT(Surr) (e.368)

lene (13.709)

-Eenzene (7.646)

lbehzene (12.784)

-HTBE (5.234)
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(5*,.o
Analytical Resources Inc.

eutx/cas Quantitation Report.

Data f ile l-: /chem3/pid3 .i/2009L02'7 -2.b/lO27aOOS.d ARI ID: LCSD102709
Data file 2: /chem3/pid3.i/2oo9ro27-r.b/]-027a00s.d Cfient rD:
Method: /chem3/pid3.i/2oo9lo27-1-.b/PIDB.m Injection Date: 27-ocT-2009 1-6225
Instrument: pid3. i Matrix: WATER
Gas Ical Date: 22-,fUN-2009 Dil-ution Factor: 1.000
BETX Ical Date: l-9-OCT-2009

FID Surrogates

RT Shift Height Area SRec Compound

8.41-4 0.010 6735 79271 105.6 TFT (Surr)
1-4.898 0.008 3888 32L85 l-00.5 BB (Surr)

PETROLEUM HYDROCARBONS (F]D)

Range ToLa] Area* Amount

WAGas Tol-CL2 (10.17 to 1-7.11) 6A9474 0.894
801-58 2MP-TMB ( 4.9o to 15.58) L24L377 0.897
AKGas nC6-nC10 ( 5.39 to 14.53) 98535L 0.892
NWGas Tol-Nap (10.17 to 18.19) 553588 0.909

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogatses
RT Shift Response ERec Compound

8.4t2 0.015 21,927 1"I1 .2 TFT (Surr)
14.897 0.011- 4528] 106.7 BB (Surr)

AROMAT]CS (PID)

RT Shift Response Amount Compound

7 .687 0.014 5001 4.95 Benzene
1"0.282 0.0L7 46068 39.03 Toluene
12.81,9 0.018 10034 9 .t2 Ethylbenzene
1,2.959 0.020 46743 40.02 M/P-Xylene
13.738 0.015 l-5095 1-3.87 O-Xylene
5.264 -0.001- rs22 4.84 MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak peak was manually integrated



r)(/)f)EuOtrrHtrro,3ts.drtcEooc,3Hff,iDri+.Tl
EHHNH5fu!o0, -?r +. | ..
vro(fO..C)\

-lot-t5frcl NiD+(D'o3){uOtrl F \O\(ltoE
+ t$ FH.ru .J oi o.l+++t^l
AJ \! N.Ul ts'
fl\

hJuo o
\oFoN{
I

n,
6
tso
r${
0,o+
(5l

o-

c'I EoEfHol
c't(t
=t!Tf(fc o3o--t o

ftu(r3 'tt
ocJ(iE
OH.TO.

$J

o
F
dt

!o
0qo
F

o:'o3
(^l

T
o.
(Aj

Noo
\o
ts+
to
!
I

fd
tt
tro
FJ
al
t!oo(tl
{I
Fo
hJ
\,1
trl
4}o(t
o
o.tr

UV0LTS (x10^4)
ooooooooooooooooooooooooooooooooooooooooFF
I$ N N N N Gl GJ 0J Gl Gl + + $ $ + Lr| (n tt (t (ll ('r Ai Ar (n Or { ! \, ! { to m fi} m a0 \O \g \O \9 I I q
o r\}.F Or O o N + F (F 0 N + 6r {O Or$ + F| CO O r$ $ ''| d} O N + tr| dt O rrr + F| (Do N + 6\ (I' o N

-Z-Hethglpentene (5.O07)

-TFT(Surr) (8.414)

Toluene (10.293)

,2,4-Tri nethUlbehzene (15.486)

-nc6 (5.498)

-BB(Surr) (14.898)

-nC7 (7.454)

-nCB (9.868)

-hCl0-DecEne (14.643)

-ncll (16.O04)

-nCl2-Ilodecahe (17.012)

-nC9 (12.423)

incl3 (17.824)
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-Haphthalene (1S.089)
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Alsbfistb@
INCORPORATEDORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NWTPHG
Pacre J_ or l-

Lab Sample fD: MB-102709
LTMS ]D: 09-25006
Matrix: Soif
Data Release Authorlzed:
Rannrf crl - 1o/29/09

Date Analyzed; 70/27 / 09 15:50
lnstrument/Analyst : PID3/PKC

CAS Nunlcer Analyte

SamPle ID: MB-102709
METHOD BLANK

QC Report No: PU11-RH2 Engineerang
Proj ect : Cashmere Mil-l-site

Event: NA
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Sample Amount: 100 mg-drY-wt

RL Resulu

7I-43-2 Benzene
108-88-3 Tol-uene
1,00-4I-4 Ethylbenzene
I7960A-23-7 m,p-Xylene
95-47 -6 o-Xylene

12 <I2U
12 <I2U
L2 <t2u
25<zau
1-2 <L2U

GAS ID
Gasofine Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogatse Recovery

Trif l-uorotol-uene 113 ?

Bromobenzene 108?

Gasoline Surrogate RecoverY

Tri f l-uorotol-uene
Bromobenzene

106?
ro4z

BETX values reported in pS/kS (ppb)
Gaso1ine val-ues reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiab]e gasofine pattern.

euantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I F:F#E E : ffi##=#
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Analytical Resources Inc.
BETX/Gas QuantiLation ReporE

Dat,a fil-e 1: /chem3/pid3.i/20091-027 -2.b/aO27a0O5.d ARI ID: MBI-02709
Data f il-e 2: /chem:/pid3.i/2009\027-I.b/1,027a006.d ClienL rD:
Method: /chem3,/pid3.i/2009L027-L.b/PIDB.m Injection Date: 27-OCT-2009 15:50
Instrument: pid3.i Matrix: WATER
Gas ]cal Date: 22-,JUN-2009 Dilution Factor: 1.000
BETX Ical Date: 19-OCT-2009

FID Surrogates

RT Shift Height Area ?Rec Compound

8.422 0.019 6785 79659 L06.4 TFT (Surr)
l-4.905 0.014 40L3 32445 103.7 BB (Surr)

PETROLEUM HYDROCARBONS (FID)

Range Total Area* Amount

WAcas ToI-C12 (10.17 to 17.1L)
801-58 2MP-TMB ( 4.90 to 15. s8)
AKGas nC6-nC10 ( 5.39 to 14.53)
NWGas ToI-Nap (l-0.17 to 18.19)

* Surrogate areas are subtracted from Tot,al Area
Range marker RT's are set by daily RT standard

1 0.000
3366 0.002
3365 0.003

1 0.000

PID Surrogates
RT Shift Response ERec Compound

8.421- O.O24 22201- t12.6 TFT (Surr)
14 . 903 0 . 018 45978 L08 .4 BB (Surr)

AROMATICS (PID)

RT Shift Response AmounL Compound

ND Benzene
ND Tofuene
ND Ethvlbenzene

M/P-Xy]ene
ND O-Xvlene
ND MTBi

A rndicates Peak Area was used for quantitation instead of Heighl
N fndicaLes peak peak was manually integrated

f&iea-SgdgH!-lE
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J/ A Analytical Resources, Incorporated

aU 
Analytical Chemists and Consultants

March 9,2011

Steve Nelson
RH2 Engineering, Inc.
12100 NE 195th Street
Suite #100
Bothell, WA 98011

Gfient Project: PGG Gashmere, PCC 208.020.01.122
ARI lD: SL36, SL69

Dear Steve:

Please find enclosed the original Chain of Custody (COC), sample receipt documentation,
and the final results for the project referenced above. Analytical Resources, Inc. (ARl)
accepted two soil samples on March 3,2011. For further details regarding sample receipt,
please refer to the Cooler Receipt Form. The samples were analyzed for NWTPH-HCID
under ARI job number SL36. As per client instruction on March 4,2011, sample S-1 was re-
analyzed for NWTPH-Dx with Acid/Silica clean-up under job number SL69.

The percent recover for the surrogate, Oterphenyl, was high following the initial analysis of
the method blank associated with the HCID analysis. The recoveries for this surrogate for
both samples were within compliance. No corrective action was required.

There were no other anomalies associated with these analyses.

An electronic copy of this report and all associated raw data will be kept on file at ARl. lf you
have any questions or require additional information, please feel free to contact me at your
convenience.

Respectfully,
4 /' -,/ibC 65dz+

Bob Conglet6n
Project Manager
ANALYTICAL RESOURCES. I NC.
(206) 6e5-6232
bob@arilabs.com
www.arilabs.com

Enclosures

cc: eFile SL36_SL69

Page 1 ,f ry
4611 South 134th Place. Suite 100. TukwilaWAg8l68 o 206-695-6200.206-695-6201 fax



SC=U
AGRICULTURAL&

E NVI RON M E NTAL ANALYSIS

3019 G.S. Center Rd.

Wenatchee, WA 98801

(509) 662-1888

gd.sr*rrr enauricil,-ixc. t*'l-tt?-:ftj;::

CLIENT NAME/ADDRESS

A-*- N'-lt"-
i-),'^ t ^l<r+ Z- E fic r nCOrr rv; J-

PH.NE No 
Z a- 21 y - 6o /3 l)* ? g t o-z-

EMAIL I Snolsr^ @ rC,z- Car.,

BILLING NAME/ADDRESS

^'rtw, 
Al".l st,. PHL ELo/nu.r-r^no

/ao S,'^on s+.'SE , 5,-,,+. / f J
Ec#- l'L*okhee. u4 7$8o2-

)H.NE No 266 -w? - et t z
EMAIL €metso,' ,l^Z . co^-

SPECIAL SERVICE ORDER FORM
SAMPLE # 'l z 4

SEND RESULTS TO
1)Chent 2)Brllrng 3)Both

1)Food 2)Water 3)Sorl 4)PlaniTrssue s)Other

SAMPLE BY
1)C[ent 2)Freld Rep 3)Quaftty Control 4)Casede 5)Other
JAMPLER'S NAME

FORM MUST BE COMPLETED BEFORE ANALYSIS WILL BE PERFORMED."*rw DATE

3-z-ll
RELINQUISHED BY. (Sisnature) lZ DATE RELINQUISHED BY (Sisnature) f5l DATE

(Pnnted)

n!*^ ilL{p
TIME (Pnnted) TIME (Pnnted) TIME

RECEIVED BY (Srgnature)

0,*- ?ffr,

RECEIVED BY: (Srgnature)

I/\.

DATE RECEIVED BY (Srgnature) DATE

lPnnt@)
.f
\'\c-ilq6q6tryn Q49

(Pnnted) TIME (Pnnted) TIME

1

SAMeLE I D 5_1", SamDle Date lSamole Time
3:t "tt | 5Joo^

ANALYSISRE.UESTE?CrD * \b,sel + oot")r*, r-,.n:t- l,.rlr" r..b--,
COMMENT (//
SAMPLEID 1 -l L

Sample Date
a -t-tt

Sample Trme
d>1) A/^^

\NALYsls REQUESTED flcED - D t x<" L +- ,*so h"- c(xee L,,).ro c-^'L,*s
]OMMENT

J

SAMPLEID z' -)2-2< Sample Date
?- t-tl

Sample Trme
5-]<s -t*-

ANALYSIS REQUESTED [crO - S )u:.-1 * c-.s e Linc r'4,^'q e, h"Jr. 
"^rLu^<COMMENT UI

4

SAMPLE lD 5- 2.1.t
Samole Date

Q-t-r \
Sample Time

?2[\ AL^
ANALYSIS REQUESTED 

f4.'rE-D icsal # o.,^u l,). o re.a,<? 1,. )n .-) ^",,COMMENT (-/ J

Sample container received by client was sealed
Sample container received by laboratory was sealed

Yes _ No
Yes 

- 

No

Disclaimer:
Cascade Analytrcal, Inc., makes no warranty of any kind, expressed or implred, and customer assumes all nsk and habrhty from use of Cascade Analytical test results.

Cascade neither assumes not authorizes any person to assume for Cascade any other habrlrty rn connectron with the testing done by Cascade Analytrcal, Inc., and there are

Cascade Analytical, Inc 's liability to
Analytical, Inc. for the testing work.

of Cascade's tests results shall be limited to a sum equal to the fees pard by customer to Cascade

?Ft,lCustomer Signature

a result of

Date

SL#S : ffigF#lgFE



JtA Analytical Resources, Incorporated-at Analytical Chemists and Consultants Cooler Receipt Form

zrue)COC No(s):

Assigned ARlJob r.ro: SLs(p
Preliminary Examination Phase:

Were intac-t, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly fi lled out (ink, signed, etc.) .............

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "Cforchemistry)........ jd
lf cooler temperature is out of compliance fill out form 00070F

YES

, 'YES 
,

( l3-'

*o-,
NO

NO

(

remp Gun tw' I/LCA/A'/4

cooler Accepteo ov: *{ V oate: i/ 4f t t tine: n 49
Complete custody forms and attach all shipping documenb

Delivered by: Fed-E/UPSpourier Hand Delivered Other:

rrackins No. /2F>4Wdl 'a /0(b7@q

Log-ln Phase:

Was a temperature blank included in the cooler?

Whatkindof packingmaterialwasused?... (ffitlrl"o Wettce@4. Baggies FoamBtock

Was sufficient ice used (if appropriate)?

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all boftle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each boftle? . . . .. . ... .

Date VOC Trip Blank was made at ARl... .

Paper

NA

YES

Other:
@r

YES (Ng
YEs 6__E

dts No
,/':YVE9 NO

dA No
>'-<rYES NO><'qE9 No
YES NO

YES NO

(YEg No
@
6.o,

WasSamp|eSp|itbyAR|:fi^)YESDate/Time:-Equipment:-Sp|itby:

samplesLossed avt r|V o^t, 3,lZf tl ri^", /O3F
* Notify Project Manager of discrepancies or concems *

Sample lD on Bottle Sample lD on COC Sample lD on Bottle Sample lO on COC

Actclitionat Notes, Discrepancies, & Resorufr-ons;

p/aczca I 'lz oz J&rs cn ho tOt rtQo
ev: lv ,.r", 313/t t

fucrdt- {euy Sanl pLc S tnr o

*m61isg&bles
-'Arrn

t" t
>4mfn

ors
Small ) "sm"

Peabubbles ) "pb"

Large ) "1g"

Headspace ) "hs"

0016F
3tu10

Revision 014

=LSffi 
: *#!ffi#G

Cooler Receipt Form



Analytical Resources, lncorporated
Analytical Chemiss and Consultants

Gooler Temperature
Compliance Form

Version 000

sug6 : #€lgffiry3/oe

Cooler Temperature Comptiance Form



Samole ID

Sample lD Cross Reference Report A:3tfiS:!@
INCORPORATED

ARI Job No: SL36
Client: RH2

Proj ect Event: PCC 208 .020 .0I.I22
Project Name: PCC Cashmere

ARI ARI
Lab ID LIMS ID t'latrix Sample Date/Time VTSR

1. S-1
2. S-2

SL364 LI-4446 Soil 03/01/11 17:30 03/03/71 09:45
SL36B II-444'7 SoiI 03/0I/77 17:30 03/03/1L 09:45

Printed 03/03/II

gL=E: #gffiG=



A Analytical Resources, Incorporated

at Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 2i1412011

Inorganic Data

U Indicates that the target analyte was not detected at the reported
concentration

* Duplicate RPD is not within established control limits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

L Analyte concentration is s5 times the Reporting Limit and the replicate
control limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the target analyte was not detected at the reported
concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5o/o ot
the analyte concentration in the sample.

J Estimated concentration when the value is less than ARI's established' reporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <2Qo/oDrift or minimum
RRF).

Page 1 of3
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t AnalyticatResources,Incorporated

1, Analytical Chemists and Consulranrs

S Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic
interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample contiains PCB congeners that do not match any standard Aroclor
pattern. The PGBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a "tentative identification"

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

EMPC Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLMO2.2 as a value "calculated for 2,3,7,$-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria"
(Dioxin/Furan analysis only)

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the
quantified values differ by 240o/o RPD with no obvious chromatographic
interference

X Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Z Analyte signal includes interference from the sample matrix or
perfl uorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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tt> Analytical Resources, lncorporated

at Analytical Chemists and Consultants

Geotechnical Data

A The total of all fines fractions. This flag is used to report totalfines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

SS Sample did not contain the proportion of Tines" required to perform the
pipette portion of the grain size analysis

W Weight of sample in some pipette aliquots was beiow the level required for
accurate weighting

Page 3 of 3
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ORGAI\UCS AI.IAIYSIS DATA SHEET
NWTPH-HCID Method bv GCIFID
Page 1 of 1
Matri-x: Soif A
n^! ^ D^ | ^^^^ ^.-!r 

/7t/udLd Kerease Autrnorrzed'. .)/,4{
Reported: B/0a/LI /

ARI ID
Extraction Analysis

Sanpl-e ID Date Date DL

firs5fisrb@
INCORPORATED

QC Report No: SL36-RH2
eroject: PCC Cashmere

PCC 208.020.01,.r22

Range Result

SL3 6A
II-4446

MB-O30311 Method Blank
\I-4446

03/03/rr 03/04/rr 1.0

03/03/17 03/04/71 1.0
OIL

<20u
<50u
<100u
I2'1 e"

<26u
>65
> 130
110 ?

<24u
>60
> L20
115 ?

s-1
HC ]D: DRO/MOTOR

ud5

Diesel-
Ul.L
n-'l'ornlranrr'l

ud)
Diesel
oi]-
n-Ternhonrr'l

Diesel
oiI
n-Tornhanrr'l

sL36B S-2 03/03/71 03/04/II 1.0
1_1_-444't HC ID: DRO/MOTOR OrL

Reported in mglkg (ppm)

Gas val-ue based on total- peaks in the range f rom Toluene to C12.
Diese.r vafue based on the total peaks in the range from c!2 to c24
Oil- value based on the total peaks in the range from C24 to C38.

FORM I
-=et-;Sb ' -+***5@:5



Ana1ytsical Resources Inc.
4O7S TPH QuanEitation RePort

Data file z / chem3 / fidea. i/2ol-Lo303 . b/0303a033 ' d
Method: /chem3/fid4a. L/ 2otLo3o3 .b/ftphfid4a'm
Instrument: fid4a.i
Operator: MS

Rlport Date: 03/04/2orr

Compor.rnd RT Shift Height Area

ARI ID: SL35MBS1
Ctient ID: SL36MBS1
Injection: 04-l"lAR-2011 08 : 5L

Dilution Factor: 1

Range Total Area conc

==========

Macro: 11-FEB-2011
calibration Dates: Gas:17-DEC-2010 Diesel:07-FEB-2011 M'Oi}:20-',JAN-2011

FID:4A RESULTS

Toluene
C8
c10
cr2
a1 a

c16
c18

c22

c25
c26
c28
c32
c34
Filter Peak
c36
c38
c40

Surrogate

l-.545 0. 005
1.909 0.005
3.526 -0.001
4.5r9 0.000
5.29r -0.002
5.973 0.004
5.503 -0.003
7.2L0 -0.002
7 .796 0.009
8.317 -0.008
8.577 -0.005
8.827 -0.006
9.34! -0.007

L0.391 -0.01-8
10.939 0.004
12.863 -0.004
11.4s5 0 . 005
11.939 -0.007
12.4a7 -0.007

933 1658
4r2 679
463 528

GAS (To1-CL2)
DrEsEr, rc12-c24)
M.OrL (c24-C38)

AK-102 (Cl-o-c2s)
AK-103 (C2s-C35)

CRUDE (Tot-C40)
MrN.OrL (c24-C38)

BUNKERC (c10-c38)

80
74

423t8
53947
8025 0
68rs2
65068

2.14
2 .88
7 .0'7
5 .2+
9 .57

o-TerphenY1
Triacontane

.Lnalyte

57.0 L26.6
54.3 120.8

Curve Date

t'fu',

189547 25.Ir
80250 5.99

L44573 19.53

I .96

6557 1305
315 437
453 525
358 315

83
89

377
32]-
306
6 l-3

2534
356 9

5L9
2351

319
]-444

680

o-tserph 6 -769 -0.001 1053894
Triacon Surr 9.890 -0.001 759463

l-50
220
851

5489
LO29

38s
3845

YL
27 49

884848
880558

======== ==================== =====================
M Indicates manual integration within range'
Range Times: NW Diesel(4.519 - 8'325) AK102(

NW M.Oi1(8 .32 - LL.9s) AK103 (8

JET-A (C10-c18) 25r48

========== ===============--====

3.53 - 8. s8) Jet A(3. s3 - 6.51)
.sB - 11.45) OR Diesel(3.53 - 9'3s)

Area Amount ?Rec

884848
880568

I(I

o-Terph Surr
Triacon Surr
Gas
DieseI
Motor Oil
AKL02
AK1O3
.Tal- A

Min oil
CRUDE
Bunker C

15531.5
t6206.2
L97 92 .1
1871-1 .8
11353.0
2ro28.L

6902.1,
L2809.9
13405.9
7552.4
7 40L .6

07-FEB-2011
20-'JAN-2011
17-DEC-201-0
07-FEB-201-1
20 -JAN- 2 0l-1
07-FEB-20L1
10-DEC-2009
11-FEB-2011
18 -,JAN- 2011
22-ML',t-201,0
22-DEC-201-o

S$.-ffiffi: ffiffi@E#
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-c14 (5.291)
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-c18 (6.603)
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AnalYtical Resources Inc'
4o7'S TPH Quantitatsion RePorc

Data file: /chem3/fid4a'i/2ol-L03o3'b/o3o3ao34'd 
ARr rD: sr'364

y::t*"1;l"Ti1;iii!l;^r;t!,1,i;;;:;7i6hrid4a.m 'li;::.il,.,,'01-**-2011 oe:15

;;;;;;"t: MS 
^^ t^, t^Aj" Dirution Factor: 1

Rlport DaEe: 03/04/2oLL
ua-cro: L1-FEB-2011
calibration oat.e'sl Gas:17-DEc-2ol-0 Diesel:07-FEB-2011 M'oil :20-'JAN-20L1

FID:4A RESULTS Total Area Conc

:::::=:=--=-==::=====::'=::===::'=:::=====::::::========:::::===== 
==============--========

roruene t'54'7 0'006 tiiz ?99: ! 
---cas (ro1-c12) Le2872 e"74

c8 1 e13 e ele nn"'n'n l::i I "1"3?l i:i?-:lil l1iTz2ii 'iii'ii:i. i.?13 8:!ii '^="'oZ 
lzia i u'orr' (c24-c38)

^1. 4.s18 -o oor. 233'7 
^'-??? I #-;:l i:ll-::il lfilll?? 'Z??'t?ilz 4's18 -0'001 ";l; zZ1+t ix-ro:(c2s-c35) 1r5r'5'rrn

:i: ?',zz -!:!!i '3:l; 1z;;i i ;; ,'o'-"n., ?2?,^o^\?'. 
3834 38

c1B u.ton -o.ool ,r-"r=rl ;!l:l i. .RUDE (ro1-c40) 28e601s3

c2o 7 -2Ls 9'999 '2'^'o'n'o 
t?i?3: r*ti'6ii iiin-c:el L26ss257 e47 '2e

272 + .;;; -6 ' oo+ ,99804 44LaB 
I

c24 t. in6 o ' ors 664^856 13920e8 |

c2s t'iit -o'ooa 8e334 L3s243 I

c26 t';;; o'ooz ltt2L 2s'787 I

c2a ''i" 
-o'oro Lo-4t32 L43631 I

iil i',^,1;' l,lil ;i?il 'iiV1il"**"*' 
(cro-c3') 28s8248o 3851 68""7:, i'!;; -o'oro Lo-4t32 143631 

I

iil i,, ^,1;, l,lil ;i:tg ,':1-7V'Z l"**"*. (c,.0-c3') 2ss'24so 3851 68

Filter Peak tt''6:t o'oz+ -5:'67 
L6295 I

c3G ,' 'ini -o ' oor 243Ls 13916 I

c38 tt.ii. 6 ' orr 1317s t464L 
I

:il"*" ;2i',;, l,lll z\';ii .?iz^Vi'e | ""'-o 
(c1o-c18) s7773s 

= 
'76 33

Triacon Surr , .agZ o . oos 8171-l-3 Lt24595 |=========================--============

= = = = == = = == = = = ==--= = = === = ==== == ==== = === = == ==== == = = == = = === = = == =--== = = =2

=5 
;a;iffi::: 

-mtl"::ii?=:;"1.;l:*l'":iii:lt. s3 - B 58) {:t A(3 s3 - 6 51)

Nw M'oil @'32 - ';:;;t' 
AKlo3ta'se-- u'esl oR Diesel(3'53 - e'3s)

Surrogace Area Amountr ?Rec

,"fur'/o-TerPhenYI
Triacontane

Analyte

846872
LL24595

54.5 r2L.2
69 .4 !54 '2

Curve DaEeRF

o-TerPh Surr
Triacon Surr
Gas
DieseI
Motor Oil
AK1O2
AK1O3
.Ta{- A

Min oil
CRUDE
Bunker C

15531.5
]-6206.2
19792.L
18711. I
113s3.0
2LO28.l

6902.t
t2809.9
13405 . 9

'7552.8
7 40L .6

o7-FEB-2011
2o-JAN-2011
17-DEc-2010
o? - FEB- 2011
2o-JAN-2011
o7-FEB-2011
10-DEC-2009
11-FEB-20Ll
18 -JAN-2011
22-l'(Av-2010
22-DEC-20to

lll-dJb ; €Fg4 3- H
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-c14 (5.286)

-c16 (5.966)
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-c28 (9.338)

(10.417)
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-c36 (11.447)
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Analytical Resources Inc.
4075 TPH Quantitation RePort

Data file : / chem3 / fid4a. i/20110303 . b/0303a034 . d
Merhod: /chem3/fid4a, i/ 20tL0303 . b/ftphfid4a.m
Instruments: fid4a.i
Operator: MS

ARI ID: SL35A
Client ID: S- 1-

Injection: 04-MAR-2011 09: 15

Dilution Factor: 1Report Date: 03/04/20L1
Macro: 11-FEB-20L1
Calibration Dates : Gas : 17-DEC-2010 Diesel : 07-FEB-201L M.Oil : 20-JAN-2011

FID:4A RESULTS

Compound RT ShifU Height Area Range Tota1 Area Conc

======================================================================================= =

Toluene
L6
c10
cr2
c14
c16
c18
c20
c22

c25
c26
c28
c32
c34
Filter Peak
c36
c38
c40
o-terph

5.286 -0.007 3301-0 2534t

L.547 0. 005
1.913 0.010
3.525 -0.003
4 .518 -0 . 001

3273 3888
478 J-J-6J

2600 L654
2337 3930

12831
28890

101838

143631
73552

cAS (To1-Cl-2)
DTESEL (CL2-C24)
M.OrT, (C24-C38)

AK-102 (C10-C2s)
AK-103 (C2s-C35)

CRUDE (Tol-Ceo)
MrN.orl, (c24-C38)

BIINKERC (CL0-c38)

,JET-A (C10-C18)

192872 9.74
15858705 847 .53
12979296 Lt43.24
15594393 789.rs
Lt793t54 L708.54

29317486 3881.59
L2979296 958.18

28939814 3909.95 M

>ttt5> 76.33

M

M

M

M

5.966 -0.003 9347
6.604 -0.003 22988
7 .2L8 0.005 ]-07322

9.338 -0.010 to4r32
ro.4r7 0.007 63840

7.783 -0.004 60804 441'88
8.340 0.015 664A56 139209e
8.578 -0.004 89334 13s243
8.835 0.002 81121 25787

LO.92l -0.015 78688 20L428
5t67

243L8
13 17s
175 11

6.770 0.000 932800
Triacon Surr 9.896 0.005 733874

Surrogate Amount ?Rec

12.89]" 0.024
LL.447 -0 .003
l-1.958 0.01-l-
t2.407 -0.0l-7

t6295
r.3 9l_6
L464I
49978

7707L5
845198

========= ==============================================
M Indicates manual integration within range.
Range Times: NW Diesel(4.519 - 8.325) AK1O2(3'53 - 8.58) Jet A(3'53 - 6'6]-)

Nw M.oi1(8.32 - i-l.95) AK1o3(8.s8 - LL.4s) oR Diesel(3.s3 - 9.3s)

o-Terphenyl
Triacontane

Analyte

77 071,5
8461 98

49.6 110.3
52.2 1-16.0

Curve Datellll

o-Terph Surr
Triacon Surr
uaD

Diesel
Motor Oil-
AK1O2
AK1O3
,JetA
Min oi}
CRUDE
Btrnker C

15531.5
L6205.2
rtttz.L
18711.8
11353.0
2L028.t

5902.1
L2809.9
13405.9
7552.8
740L.6

07-FEB-2011
20-,fAN-20L1
l_7 -DEC- 2 01-0
07-FEB-201-1
20-JAN-2011
07-FEB-2011
10-DEC-2009
11-FEB-2011
18 -'JAN-201-1
22-MAv-2010
22-DEC-20L0

SE"-Sffi : ffiffiffiflq
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FID : 4A-2CIRTX-l- SL36A FID:4A SIGNAL

GC Data. 0303a034.d

f
CO

c
o
U
o
L
ts

MANUAI INTEGRATION

,'-/ I. Easeline correction
4 Poot chromatography
3. Peak not found
4. Totals calculation

5. Other

Analyst:

SLSS: #ffiffi5-#



c8
c10
c]-2
a1 4

cl-6
c18
c20
c22
c24
c25
c26
c28
c32
c34

Toluene I.544 0.004 2754 3375 GAS (To1-CL2) 1s6586 7.9I
DTESEL (C12-C24) 9L95528 49]-.44
M.OrL (C24-C38) 101-64123 895.28

AK-102 (C1-0-C25) 9989804 47s.07
AK-l-03 (C25-C35) 9023085 1307.30

CRIIDE (ToI-CaO) L9733423 2512.75
MrN.OrL (C24-C38) 10164]-23 758.18

BUNKERC (C10-C38) !944L475 2526.67
Filter Peak 12.888 0.021 3926 9553

rr.459 0 . 009 2L796 6256s
11,.942 -0.005 t0329 5525
L2.407 -0.017 9042 32674

o-terph 6.757 -0.002 972793 891327
Triacon Surr 9.894 0.004 788952 ]-066874

.]ET-A (C1o-C18) 856855 66.89

=================== =========
M Indicates manual integration within range'
Range Times: NW Diesel(4.5L9 - 8.325) AK1O2(3.53 - 8.58) .iet A(3'53 - 6.5L)

NW M.Oil(8.32 - 11.9s) AK1O3(8.s8 - 1l-.4s) OR Diesel(3.53 - 9.3s)

Surrogate Area Amount ?Rec

Analytical Resources Inc.
4075 TPH Quantitation RePort

Data file /chem3/fidea.i/2orLo3o3.b/0303a035.d ARr rD: sL36B
Merhod: /chem3/fidaa.i/2ol1,o3o3.b/ftphfid4a.m client ID: s-2
Instrument: fid4a.i
Operator: MS

R6port Date: 03/04/20L1.
Macro: l-1-FEB-2011
Calibration Dates: Gas:17-DEC-2010 Diesel:07-FEB-2011 M'Oil:20-JAN-2011

FID:4A RESULTS
Compound RT Shift Height Area Range

Injection: 04-lt4AR-2011 09 : 38

Difution Factor: l-

Total Area Conc

7 /,/t
/t t77/r'(/ 

//

1.908 0.005 427 769
3.523 -0.004 3871 2296
4.5!6 -0.002 2225 3378
5.28s -0.008 246t8 19340
5.965 -0.004 8775 12585
5.502 -0.004 20050 37709
7 .2L4 0.002 34803 49590
7.777 -0.009 43825 49894
8.330 0.005 52984 47268
8.586 0.003 75449 153139
8.821 -0.oLL 68786 882L6
9.359 0 . 0l-l- 72383 134260

Lo.393 -0.016 130543 280764
L0.920 -0.015 51479 r607L9

c35
c38
c40

o-Terphenyl 891327 57 '4 127.5
Triacontane 1066874 55.8 146.3

Analvte RF Curve Date

o-Terph Surr 15531.5 07-FEB-2011
Triacon Surr L62O6.2 20-,JAN-201-L
cas L9792.L I-7-DEC-2010
Diesel 18711.8 07-FEB-201-L
Motor Oil 1-l-353.0 20-'JAN-2011
AK1o2 2to28.L 07-FEB-2011
AK1o3 5902.1 10-DEC-2009
JetA L2809.9 1-1-FEB-2011
Min oil l-3405.9 ]-8-,JAN-2011
CRUDE 7552.8 22-MAY-20]-0
Br-rnker C 7403'.5 22-DEC-2OTO

I

SL36 : Beffi i- ?
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Analytical Resources Inc.
407S TPH Quantitation Report

Dara filet /chem3/fidaa.i/20110303.b/0303a035.d ARr rD: sL368
Merhod: /chem3/fidla.i/2or:-o303.b/ftphfid4a.m client rD: s-2
Instrument: fid4a.i
Operator: MS
Report, Date: 03/04/2017
Macro: 11--FEB-201-l-
Calibration DaUes: Gas:17-DEC-2010 Dieset:07-FEB-2011 M.Oil:20-,JAN-2011

Range Total Area Conc
FID:4A RESULTS

compound RT shift Height Area

Toluene 1.544 0.004 2754 3375
c8
4.1 n

cl2
c14
c16
c18
c20
c22

c25
c26
c28
c32
c34
Filter Peak 12.888 0.021- 3925 9553

1.908 0.005 427 759
3.523 -0.004 3871 2296
4.sr6 -0.002 2225 3378
s.28s -0.008 246L8 ]-9340
s.965 -0.004 8776 L2586
6.602 -0.004 20050 37709
7 .2r4 0.002 34803 49590
7 .777 -0.009 43825 49894
8.330 0.006 52984 47258
8. s85 0.003 75449 163139
e.82t -0.01-l- 68786 882]-6
9.359 0.011 72383 t34250

10.393 -0.016 130543 280764
r0.920 -0.015 61479 ]-607]-9

tr.459 0. 009 21796 62665
!!.942 -0.00s L0329 552s
12.407 -0.017 9042 32674

Injection: 04-MAR-201-1 09 : 38

Dilution Factor: 1

GAs (Tol-cl2) 1s6586 7.9t
DTESEL (C!2-C24) 9284380 495.18
M.OrL (C24-C3B) 10388132 9l-5.01

AK-102 (C10-C25) 10078s56 479.29 M

AK-103 (c25-c36) 9247095 1339.75 M

CRUDE (To1-C40) 200461,84 2654.16 M

MrN.OrL (C24-C38) 10388132 774.89 M

BIINKERC (C10-C38) t9t54236 2668.92 M

JET-A (CL0-C18) 8568ss 66.89

c35
c38
c40
o-terph 6.767 -0.002 950519 802953
Triacon Surr 9.894 0.004 72379t 8441'7I

M Indicates manual- integration within range.
Range Times: NW Diesel(4.51-9 - 8.325) AK1O2(3.53 - 8.58) Jet A(3.53 - 5.61)

Nw M.Oil(8.32 - l-1.95) AKL03(8.58 - 11.45) On Diesel(3.s3 - 9.3s)

Surrogate Area Amount ?Rec

o-Terphenyl 802953 5L.7 LI4-9
Triacontane 84417]- 52.1 115.8

Analyte RF Curve Date

o-Terph Surr 15531.5 07-FEB-2011
Triacon Surr L6206.2 20-,JAN-201L

Motor Oil l-l-353.0 20-JAN-2011

uaD

Diesel

AK1O2
AK1O3
,JetA

t9792,L l-7-DEC-2010
1-8711.8 07-FEB-2011

2ro28.L 07-FEB-201-L
6902. r- 10-DEC-2009

L2809.9 L1-FEB-20L1
Min Oil 13405.9 18-,JAN-2011
cRnDE 7552.8 22-MAY-2010
Brrnker C 74OI .6 22-DEC-2010

=L*S: ffiffiffi&*
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FID : 4A-2CIRTX- l- SL358 FID:4A SIGNAL

HP5890 GC Data. 0303a035.d

aa
c
o
O
f!

v
N

a}..
lolol

"t "ll"'l.'l"l
6789101172

Mrn)

MANUAL II\TTEGRATION

t :. aserrne correccaon
5 Poot chromatography

3. Peak not found
4. Totals calcul-ation

5. OEher

Arralysp:"7*- Date:
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Alstfis*@
INCORPORATED

HCID SURROGATE RECOVERY SIJMIIARY

Matrix: Soif QC Report No: SL36-RH2
Project: PCC Cashmere

PCC 208 .020.0r.122

C1ient ID O-TER TOT OUT

030311MB
s-1
s-2

12'7 e"* 1

110? 0
115? 0

LCS/MB IIMITS QC LIMITS

(O-TER) : o-Terphenyl (68-122) (50-150)

Prep Method: SW3550B
Log Number Range: 11-4446 Lo II-4441

Page 1 for SL36
FORM-TI HCID

g=L*E: #e*#€



ORGANICS AI{AIYSIS DATA SHEET
TOTAI, DIESEL RANGE HYDROCARBONS
NWTPHD by GClFID-Sil-ica and Acid Cleaned
Page 1 of l-

Matrix: Soil
/7)

Data Rel-ease Authorized W
Reported: 03 / 08 / 1.7

Alsifi:rb@
INCORPORATED

n. P6h^rt \T^' cr 69-RH2
Project: PCC Cashmere

PCC 208 .020.0L.I22

ARI ID Samp1e ID
Extraction Analysis EE\/

Date Date DL Range RL Result

MB-030711 Method Bl-ank
11-4585 HC ID: ---

SL69A S-1

o-Terphenyl

03/01 /Lt 03/01 /II 1.00 Diesel

03/01 /7I 03/0'7 /1,I 1.00 DieseL 5.0 < 5.0 u
FID9 1.0 Motor OiI 10 < 10 U

15 .9%

13 3s0
11-4585 HC ID: DIESEI/MOTOR OIL FID9 1.0 Motor Oil 26 700

o-Terphenyl

Reported in mglkg (ppm)

EFV-Effective Fi-naI Vol-ume in mL.
DL-Dil-ution of extract prior to analysi-s.
Rl-Reporting Iimit.

Diesel- quantitation on totaf peaks in the range from C12 Lo C24.
Motor Oil quantitati-on on total- peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or additional hydrocarbons j-n
ranqes are not identifiable.

'7 0 .9%

FORM I
SLSffi: #€!trtrS



Analytical Resources Inc.
NWTPH Quantitation Report

Data filez /chem2/fld9.L/201L0307.b/0307A008.D ARI rD: SL59MBS1
Method: /c}jlem2/fid9.i/20t10307.b/ftphfidga.m Client ID: SL59MBS1
Instrument: fid9.i Injection: 07-MAR-201L 221Q5
Operator: MS Difution Factor: 1
Report Date: 03/08/20]-1- Macro: 15-FEB-2011

FID:9 RESULTS 
e

Compound RT Shift Height Area Range Total Area Conc

Toluene L.530 -0.005 4077 3537
c8
c10
c1,2

c1_5
c18
c20
c22
c24
c25
c25
c28
c32
c34

1.336 0.054 4909 3577
1.977 -0.003 754 342
2.6tO -0.011 32L 336
3.158 0.00r_ 822 881
3.617 -0.007 2436 2s87
4 .042 - 0 . 001 2892 l-668
4 .435 0 . 005 207 6 'J,459

4.82s 0.00s l_175 1358
5 .328 0 .0L2 l_31_0 t777
5.542 0.003 442 636
5.741 0.000 440 344
6 .094 - 0 . 001_ r_011 699
6.695 0.003 964 1384
6.952 0.003 285 3L2

GAS (To1-C1-2) 54508 3.07 ,. /.
DIESEL (CI2-C24) ]-70529 7 .53 -/'M.OrL (C24-C38) 23435 1.77 '
AK-102 (C10-C2s) 1997t8 7.82

7.2L0 -0.003 273 231
7 .451 -0.004 358 327
7 .73t 0.004 353 1s6

AK-103 (C2s-C36) L9261 2.27

\TP-4 (To1-C14) tO4O27 6.34
BIINKERC (C10-C38) 222568 29.90

,JET-A (C10-Ct-8) 135848 9.83
,JPB (To1-C16) 1,38576 7.88

/'''ft1 T'

Filter Peak
c35
c38
c40

M Indicates manual integration within range.
Range Times: NW Diesel- (2.621 - 5.316) AK102 (l-.98 - 5.54) Jet A(l-.98 - 4.04)

Nw M.Oil(s.32 - 7.45) AK103(s.54 - 7.2L) OR Diesel(1.98 - 6.1-0)

Surrogate Area Amount ?Rec

o-terph 4.157 -0.004 1250895 731475
Triacon Surr 6.4L3 -0.004 987]-86 662545

o-TerphenyL 731475 34.2 75.9
Triacontane 662545 37 .6 83.5

Analyte RF Curve Date

o-Terph Surr 2L4L7 .I 20-JAN-201L
Triacon Surr L7626.4 20-,JAII-2011

Motor Oil 13263.6 20-,JAIV-201-1
Diesel

AK1O2
AK1O3
,JP4
,fetA

21009. 8 t-5-,JUN-2010
22653.t 20-,JAt{-2011

25525.9 20-.fAN-2011
8498.1 07-SEP-2010

16395.5 0g-,JUN-2010
13819.1 1l--,rlN-201-0

Brrnker C 7444.4 I-5-FEB-2011
JP- 8 t7594.0 25-MAY-201-0

SLS# r #B##L&
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Data file : / chemz / fi-dg . i/ 20110307.b/0307A010.D
Method: / c}:em2/ fid9. i/20tL0307.b/ftphfid9a.m
Instrument: fid9. i
Operator: MS
Report Date: 03/08/2oL!

Analytical Resources Inc.
NWTPH Quantitation Report

FID: 9 RESITLTS
Height Area

ARI ID: SL69A
Client ID: S-1
Injection: O7-MAR-2OLt 22 : 48
Diluti-on Factor: 1
Macro: 15-FEB-2011-

Range Tota1 Area ConcCompound RT Shift

Toluene
U6
c]_0
ct2
c14
t-rb
cr-8
c20
c22
c24
wz2
LZO

c28
c32
c34
Filter Peak
c35
c38
c40
o-tserph
Triacon Surr

L.529 -0.007
r.367 0 . 084
1.983 0.003
2.624 0.002
3.1s6 -0.00r_
3.62t -0.003
4.042 0.000
4.435 0.005
4.818 -0.002
5.315 0.000
5.541 0.002
5.741 0.000
6.101 0.00s
6.690 -0.002
6.957 -0.002

cAS (To1-c12)
DTESEL (Ct2-C24)
M.OrL (C24-C38)

AK-102 (C10-C2s)
AK-103 (C2s-C35)

,JP-4 (To1-C14)
BUNKERC (Cr_0-C38)

JET-A (CL0-CL8)
,JP8 (To1-C15)

2tt22t 10.05
30737048 13s5.85
36517588 2760.76
32284692 1264.78
34135534 40t6.82

366511 22.35
57452563 9060.85

r729756 125.17
839640 47 .72

2962
t0443

5020
5 015

]-4IL4
33576
61992

t3997 44
t7 437 03

194903
265077
33 5734
47 9695
27 4639
L9L232

2322
98 98
3 100
5 519

160r2
22932
67207

9804 90
t-87LL85
L2L355
L34221
L04282
ror762
l_L8544

s58 75

7 .2t5 0.002 115106
7 .456 0.001 59311
7 .725 -0.002 224L0
4.1s9 -0.001_ l_290301
6.4L7 0.000 490866

92374
43495
l_2350

890743
12 103 9

========== =========
M Indicates manual integration within range.
Range Times: NW Diesel(2.62L - 5.316) AK102(1.98 - 5.54) Jet A(1.98 - 4.04)

Nw M.Oil(5.32 - 7.45) AK103(s.54 - 7.21) OR Diesel(1.98 - 5.1-0)

Surrogate Area AmounE ?Rec

o-Terphenyl
Triacontane

Analyte

890743
1210 3 9

+l-. b

6.9
92 .4
l_5 .3

RF Curve Date

o-Terph Surr
Triacon Surr
Gas
DieseI
Motor Oil
AK1O2
AK1O3
.JP4
JeIA
Bunker C
.JP- 8

2L4L7.T
]-7625.4
21009.8
22653.L
L3263 .6
25525 .9
8498.1

16396. s
t_381_9.1

7 444 .4
r7 594 .0

2 0 -,JAl{- 2 01_ 1
2 0 -,JAt{- 2 01_ 1
L5 -\TUN-2 010
20-\TAN-2011
20-JAN-2011
20-.tAN-2011
07-sEP-2010
09-JUN-2010
11-,JIIN- 2 010
15-FEB-2011
25-t4AY-201_0

Si.-3S: ###eG
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Analytical Resources Inc.
NWTPH Quantitsation Report

Data file : / chem2 / fid9. i/2}ll-0307.b/0307A010.D
Method: / c]n;en2/ fidg . i/ 2oLLo307.b/ftphfidga.m
InstrumenE: fid9. i
Operators MS

Report Date: 03/08/2OLL

ARI ID: SI,59A
C1ient ID: S-1-
Injection: 07-MAR-2OLl 22 t

Dil-ution Factor: 1
Macro: 15-FEB-2011

Compound Total Area Conc
FID:9 RESULTS

RT Shift Height Area Range

Toluene
c8
cl_0
ct2
d1 A

c16
c18
c20
c22

c25
c26
c28
c32
c34
Filter Peak
c36
c38
c40
o-terph
Triacon Surr

cAS (To1-Cl-2)
DrESEr, (Ct2-C241
M.OrL (C24-C38)

AK-102 (C10-C2s)
AK-103 (C25-C36)

JP-4 (To1-C14)
BUNKERC (C10-C38)

,]ET-A (C10-C18)
,JPg (To1-c16)

M
M

L.529 -0.007 2962
L.367 0.084 10443
1.983 0.003 so20
2.524 0.002 5015
3.155 -0.001- ]-4]-l4
3.62]- -0.003 33s75
4.042 0.000 6t992
4.435 0.005 L399744
4.818 -0.002 t743703
5.315 0.000 l-94903
5.54L 0.002 265077
5.74r 0.000 335734
6.101 0.005 479696
6.590 -0.002 274639
6.957 -0.002 t91,232

7 -2Ls 0.002 L15105
7.456 0.001 59311
7 .725 -0.002 224].0
4.r59 -0.001 r2024rL
6.436 0.019 825L66

2322
98 98
3 100
s619

t60L2
22932
67207

98 04 90
1871186
L2r365
]-3422t
t04282
LOIT 62
I1,8544

55875

92374
43495
1 2350

6829L8
505 934

2rt22t
30945452
3 6 14 1148
32494095
33659094

10.05
1356.10
2724.83
1272.98
3960.76

========= ======================================================
M Indicates manual integration within range'
Range Times: NW Diesel (2.62L - 5.316) AK102(l-.98 - 5.54) Jet A(1.98 - 4.04)

NW M.OiI(s.32 - 7.45) AK1O3(5.s4 - 7.2L) OR Diesel(1.98 - 5.10)

Surrogate Area Amount ?Rec

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AK1O2
AKL03
,JP4
,JetA
Bunker C

JP- 8

20-,JAN-2011
20-,JAN-20LL
15 -,JUN-2010
20-,IAN-201_1
2 0 -,JAN- 2011-
20-,JAN-2011
07-sEP-201-0
09-,JIJN-2010
11-JUN-2010
L5-FEB-2011
25 -MAY-2010

355s11 22.35
67185525 9024.98

1729755 725.L7
839540 47 .72

o-Terphenyl
Triacontane

Analyte

5829t8
5 05 934

31.9
34 .4

70.9
76.4

RF Curve DaUe

2t4L7 .L
L7 625 .4
21009.8
22653.r
t3263 .6
25525 .9
8498.1

l-63 95 . 5
L3819.1

7 444 .4
I7594.O

gt##: ffi#ffiH&
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FID:9A-2CIRTX-1 SL59A FID:9A SIGNAL

HP6890 GC Data, 03074010.0
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aisffisrb@
INCORPORATED

CLEAITED TPHD SITRROGATE RECOVERY SIJMI'IARY

Matrj-x: SoiI QC Report No: SL69-RH2
Project: PCC Cashmere

PCC 208 .020.01.t22

Client ID OTER TOT OUT

MB-0307 1 1

LCS-030711
s-1

15 .92 0
83.5? 0
'7 0 .9e" 0

LCS/MB LIMITS QC LIMITS

(OTER) : o-Terphenyf (59-134) (43-L31)

Prep Method: SW3546
Log Number Range: 11-4585 to 11-4585

Page 1 for SL69
FORM-II TPI{D

St-*G; ffiS#St



ANALYTICAL A
oRcAlrrcs ArirAlysrs DArA sr{EE- ftTi"'*ff'V
NWTPHD by GClFrD-silica and Acid creaned sanple rD: LCS-030211
Page 1 of 1 LAB CONTROL

Lab Sample ID: LCS-030711 QC Report No: SL69-RH2
LIMS ID: 11-4585 Project: PCC Cashmere
Matrix: Soj_l- /( pcc 208 .020.0I.122
Data Rel-ease Authorized yt( Date Sampled: O3/0I/n
Reported: 03/08/7\ Date Received: 03/04/II

Date Extracted: 03/0'7/II Sample Amount: 10.0 g
Date Analyzed: 03 / 0'7 / 1,L 22:21 Final- Extract Volume : 1 . 0 mL
Instrument/Analyst: FID/MS Dilution Factor: 1.0

La-b Spike
Range Control Added Recovery

UIg)EI

Resufts reported in mglkg

113 1s0 75.3%

TPHD Surrogate Recovery

n-Tarnhanrr'l 83. s?

FORM III

St-*S: ffiEffiFtr



Analytical Resources Inc.
NWTPH Quantitation Report

Data filez /chem2/fid9.i/20]-10307.b/0307A009.D ARr rD: 5r,69r,cssl-
Method: /ch.em2/fid9.i/201,L0307.b/ftphfidga.m client rD: sr,59lcss1
Instrument: fidg.i Injection: 07-MAR-2011,22:2'7
Operator: MS Dilution Factor: 1
Report Date: o3/08/20L1 Macro: 15-FEB-2011

FID:9 RESULTS
Compound RT Shift Height Area Range Total Area Conc

Toluene l-.534 -0.002 15498 1-72L5 | GAS (ToI-CL2) :181515 151-.43
c8
c10
cL2
c14
cr-5
c1_8
c20
c22
c24
c2s
c26
c28
c32
c34

1.331 0.048 s080 3679
1.983 0.003 r28so4 95788
2.6L6 -0.005 328760 228922
3.151 -0.007 625471 453655
3.623 -0.002 11s718s 896462
4.O49 0.005 959642 73791,4
4.430 0.000 700488 524201
4.81_8 -0.003 280193 226857
s.311 -0.005 88377 58052
5.533 -0.006 38932 36L64
5.737 -0.004 15155 13930
6.093 -0.003 3907 3135
6 .695 0 . 003 1391 L853
5.950 -0.008 159 4r

DTESEL (Cl2-C24) 25L37409 1109.67
M.OrL (C24-C38) 320593 24.t8

AK-102 (C]-0-C25) 2779s376 1088.91
AK-1_03 (C2s-C36) 231,932 27.29

,JP-4 (To1-CL4) 7304252 445.48
BUNKERC (C10-C38) 28028819 3765.09

.JET-A (C10-C18) 20287032 1468.05
JP8 (To1-c16) 13727727 780.2s

fr, F/

c35
c38
c40

Filter Peak
7 .2L4 0. 001 l-88 l-s8
7.459 0.004 208 L2l
7 .728 0.001 238 95

o-terph 4.1-62 0.002 1711-988 1-257044
Triacon Surr 6.415 -0.002 IL28t36 709565

Analyte RF Curve Date

o-Terph Surr 2L4I'7 .L 20-,JAII-20L1-
Triacon Surr 17626.4 20-'JAl{-201-1

===================================== ========================= == =====
M Indicates manual i-ntegration within range.
Range Times: NW Diesel (2.62! - 5.31-5) AK102 (1.98 - 5.54) Jet A(1.98 - 4.04)

NW M.Oil(s.32 - 7.45) AK103(5.54 - 7.21) OR Diesel(1'98 - 5.10)

Surrogate Area Amount ?Rec

o-Terphenyl 1-267044 59.2 l-31.5
Triacontane 709565 40.3 89.5

Motor Oil L3263.6 20-,JAN-201-L

Gas
Diesel

AK1O2
AK1O3
.tP4
JetA

21009.8 l-5-,fUN-2010
22653.L 20-,JAN-2011

25525.9 20-,fAlI-2011
8498. l_ 07-SEP-2010

L6396.5 09-,JUN-2010
138r.9.1 l_l_-JIIN-2010

Bunker C 7444.4 15-FEB-2011
,JP- 8 17594.0 25-MAY-2010

$LSS: ffig##*
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Analytical- Resources fnc.
NWTPH Quantitation Report

Data file z / c}]em2/ fid9. i/20!1030?.b/0307A009.D
Method: / chem2 / fidg . i/ 2o|Lo3o7 .b/ fEphfidga.m
InsErument: fid9. i
Operator: MS
Report Date: 03/08/201L

ARI fD: SL69LCSS1
Client ID: SL59LCSSl
Inj ect,ion: 07 -MAR- 2 01-l-
Dil-ution Factor: 1
Macro: 15-FEB-201-L

FID:9 RESULTS
RT Shift Height Area Range ToEaI Area ConcCompound

Toluene
c8
cl0
cL2

c15
c18

c22
wz+
\-za
c25
c28
c32
c34
Filter Peak
c36
c38
c40
a-f amhv vvry^.

Triacon Surr

1.534
1.331
t_. 983
2 .6L6
3 . 1-5L
3 .623
4 .048
4 .430
4.81_8
5.311
5 .533
5.737
5.093
6 .695
5.9s0

7 .2L4
7.459
7 .728
4.t52
6 .41,5

I72L5
3679

967 88
228922
453 655
896462
7379t4
s2420]-
226857

68062
35]-54
13930

3 13s
1853

4a

l_s1.43
l_l_30.26

24.L8
L1_07.18

27 .29

-0.002 15498
0.048 5080
0.003 128504

-0.00s 328750
-0.007 62647L
-0.002 t-157185
0.005 959642
0.000 700488

-0.003 280L93
-0.00s 88377
-0.005 38932
-0.004 16155
-0.003 3907
0.003 1391

-0.008 1s9

0.001 188
0.004 208
0.00r. 238
0.002 L480374

-0.002 1128136
i orr-a (c1o-c1B)
I uee (Tot-cl5)

7304252 445.48
28495t90 3827.74

20287032 1458.05
13727727 780.25

GAS (To1-C12)
DIESEI, (CL2-C24)
M.OrL (C24-C38)

AK-102 (C10-C2s)
AK-L03 (C2s-C36)

.fP-4 (To1-C1a )
(c10-c38)

3l_8Lsl_s
2 5503 780

320593
28261747

23t932

-

I BUNKERC

r5at
12r

95
6U+ I 26
709565

========= ========= ============
M Indicates manual integration within rangle.
Range Times: NW Diesel (2.52L - 5 . 3l-5) AK102 (

NW M.OiI(5 .32 - 7 .4s\ AK103 (s.

========-

l-.98 - 5.54) Jet A(1.98 - 4.04)
s4 - 7 .2]-) oR Diesel (1.98 - 5.10)

Surroqate Amount ?Rec

o-Terphenyl
Triacontane

Analyte

804728
709s65

RF

37 .6 83.5
40.3 89.5

Curve Date

o-Terph Surr
Triacon Surr
Gas
Diesel
Motor Oil
AKL02
AK1O3
,JP4
JetA
Bunker C
,JP- 8

214L7 .t
t7 626 .4
21009.8
22653.L
1,3263 .6
25525 .9
8498.1

L5395.5
13819.1

7 444 .4
L7 594 .0

20-.lAN-2011
20-,JAN-2011
15 -,JUN- 2 010
20-,JAN-201_l_
20-,JAN-201_1_
20-,JAN-201_1
07-sEP-201_0
09-'JUN-2010
l_1-,JIIN- 2 010
15-FEB-2011
25-MAY-2010

5t*3€$ : ffiffiffi#*
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FID: 9A-2CIRTX-1 SL69LCSS1 FID:9A SIGNAL

HP6890 GC Data. 03074009.0
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Jl E Analytical Resources, lncorporated

-J/- Analvtical Chemists and Consultants\J
September 20,2012

Adam Neff
RH2 Engineering, Inc.
300 Simon Street SE
Suite #5
East Wenatchee, WA 98802-7720

RE: Glient Project: Cashmere MillSite
ARlJob No.: Vl35 & Vl78

Dear Adam:
Please find enclosed the original Chain of Custody records (COCs), sample receipt documentation,
and the final results for the project referenced above. Analytical Resources, Inc. (ARl) accepted fifteen
soil samples on September 5,2012 under ARI job V103. All samples were archived upon receipt. For
further details regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

Twelve samples were removed from archive on September 6,2012 and logged under ARI job V135.
The samples were analyzed for Semivolatiles, NWTPH-HCID, NWTPH-G)dBETX, EPH, VPH, and
metals, as requested. Based on HCID results, one sample was analyzed for NWTPH-Dx under ARI
job Vl78

Only one methanol preserved vialwas provided for sample CMS-083020102-6. Both NWTPH-
Gx/BETX and VPH analyses were analyzed from the same vial.

Bis(2-Ethylhexyl)phthalate was present in MB-091112 at a levelthat was greater than the reporting
limit. All detected results for this compound have been flagged with a "8" qualifier. No further
corrective action was taken.

C8-C10 Aliphatics were present in MB-091112 ata level greater than the reporting limit.
Detected results have been flagged with a "B" qualifier. No further corrective action was taken.

The matrix spike percent recovery of chromium fell outside the control limits low for sample CMS-
08302012-9. The chromium result has been flagged with an "N" qualifier on the Form V. No further
corrective action was taken.

The duplicate RPD of chromium was outside the20o/o control limit for sample CMS-08302012-9. The
chromium result has been flagged with a "*" qualifier on the Form Vl. No further corrective action was
taken.

An electronic copy of this report and all assooated raw data will be kept on file at ARl. lf you have any
questions or require additional information, please feel free to contact me at your convenience.

Respectfully,
RESOURCES, INC.

Project Manager
(206)695-6214
cheronneo@arilabs.com
www arilabs.com

cc: eFile Vl35_V178

Enclosures

Pase 1 "t lD1
46'f 'f South 134th Place, Suite 100 o TukwilaWAg8l68 o 206-695-6200. 206-695-6201 fax
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Jll= r\ttd,ty uLdr ^c)uurtsb/ rrlLUl purdleu
at- Analvtrcal Chemrsts and Consultantsv Cooler Receipt Forrn

YES

€

Assrgned ARI Job No Tracking No

Preliminary Exami nation Phase

Were Intact, properly stgned and daled custody seals attached to the outsrde of to cooler?

ARI Clrent'

COC No(s)

Were custody papers tncluded with the cooler?

Were cuslody papers properly frlled out (rnk, signed, etc )

Temperature of Cooler(s) ('C) (recommended 2 0-6.0 "C lor chemrstry)

lf cooler temoerature ts out of comoliance frll out form

Cooler Accepted by'

-Ex S Courrer Hand Delrvered Other

Temp Gun lD#.

Prolect Name'

Dehvered by

il
tl

o"" QlllZ m"
Complete cuslody forms and attach all shipping documents

* Notify Project Manager of discrepancies or concems *

Sample lD on Bottle Samole lD on COC SamDle lD on Bottle Sample lD on COC

ldd,tional Nqfes, orscrepancies, & Reso/ufjons;-\ lr '1ln€o$vtaQScjolq cove",.g-ef$-lurXn*a oN hh(

ry +/\ oate Qlrlr,
>4m/6

*tt
Small ) "sm"

Peabubbles ) "p5"

Large ) "lg"

Headspece ) "hs"

0016F
3t2t10

Revision 014Cooler Receipt Form

_aJ' i .5;= EJJHJYJEJ-}+



JF- rneorl>orated
a'- Analytical Chemists

- 
Consultants

tr.r(JtJlel I eIIlPera[U fe
Gompliance Form

Version 000
3/3/09

: r i- =+i- , fl;tui?*Ftr-3f-S_ ap*"} " H:J€jryJ€]+

Cooler#: T

Coole#: Temperatu

00070F Cooler Temperature Compliance Form
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SanpJ.e fD Cross Reference Report

ARI Job No: VI35
Cl-ient: RH2 Engineering

Project Event: N/A
Project Name: Cashmere MilI Site

Arsifisr@
INCORP1ORATED

Sauple fD
ART

Lab ID
ARI

LI!!S TD Matrix Sampte Date/IiBe VTSR

1. CMS-083020L2-4
2. CMS-08302072-5
3. CMS-083020I2-6
4. CMS-08302072-7
5. CMS-0830201_2-8
6. CMS-08302012-9
7. CMS-083020]-2-L2
8. CMS-083020I2-I4
9. CMS-0830201.2-22
10. cMs-0830201.2-23
11. CMS-08302072-24
),2. CMS-08302012-26
13. CMS-0830201_2-6

08/30/12 08:30
08/30/12 09:15
08/30/12 09:30
08/30/12 10:00
08/30/12 10:15
08/30/1,2 10:40
08/30/L2 ).2:42
08/30/1.2 13:05
08/30/L2 14:50
08/30/I2 ]-5222
08/30/12 ]-5:52
08/30/1,2 16:30
08/30/12 09:30

09/05/12 06:40
09/05/12 06:40
09/05/12 06:40
09/05/1.2 06:40
09/05/12 06:40
09/05/L2 06:40
09/05/72 06:40
09/05/L2 06:40
09/05/L2 06:40
09/05/12 06:40
09/05/L2 06:40
09/05/72 06:40
09/05/1,2 06:40

V]35A
VI35B
VI 35C
VI 35D
VI 35E
vl_J5!
VI 35G
VI35H
VI3 5I
Vl-J5L,
VI35K
VI35L
V]35M

L Z- LOY IU
12-r691.r
!z- toY tz
]-2-L69L3
rz- roY r4
72-1.691.5
r2-r69r6
I2-1691.7
L2-169L8
1,2-1,6919
IZ- IOYZU
rz- roJzr
L2-I6922

Soil-
Soil-
Soil-
Soil-
Soil-
Soi-l-
501_ J_

Soil-
bi01- t-
Soil-
Soil-
Soil-
Soil-

1of 1Printed 09/20/12 Page

E;T--f-.E+#*€:-jar- j!- iF{} ffiJ€5€.sEsiji s



-
ARI Clrent.

COC No(s)

/ _ r\vvvrlrt I Vl f !l

Proleci Name

Delrvered by

Assrgned ARI Job No Tracking No
Prelrmrnary Exam i nation Phase.

were Intact, properly stgned and dated custody seals attached to the outsrde of to cooler?
Were custody papers tncluded wrth the cooler?

Were custody papers properly ftlled out (rnk, srgned, etc )

Hand Delrvered Other

Temp Gun lD#

@
NO

NO

YES

ETemperature of Cooler(s) ('C) (recommended 2 0-6 0 "C for chemrstrv) il
o^,u 4k/Jz-,, "Complete custody forms and attach all shipping documents

S Courrer

8l

lf cooler temperature rs out of compliance frll out form 0QO70F

Cooler Accepted by

what krnd of packrng mat '^ z-':t 
'\- ,ftr I'E s 

@
was sufficren.ce used,,#il:il"rr qyegGerpacks Bagsie(roam erD paper orher:

NA YFG R-

Log-ln Phase:

Was a temperature blank tncluded rn the cooler?

\" of P'wP"a'cr. -. N4 YES fr\-Were all bottles sealed rn rndrvrdual plastrc bags? yES 
6Drd all bottles arnvern good condrhon (unbroken)? , .. qR\ NO-><_Were all bottle labels complete and tegible? 

yR NoDtd the number of contatners llsted on CoC match with the number of containers recerved? \e_g NoDrd all bottle labels and tags agree wrth custody papers? FRqur)\ NO-<Were all bottles used correct for the requested analyses? . . qEg NODo any of the analyses (bottles) requlre preservation? (attach preservatton sheet, exctudrng vOCs) {-NA, y=--
Were allVoc vrals free oJ air bubbres? 6 

-: 
l:was suffloent amount of sample sent In each bottle? 

tr-} NODate VOC Trrp Blankwas made at ARl.... .. .6. \-:--:
\A/ac acmnla Q^t,+ h,, Ao, . 6) ,,-^was sample Splrt by ARI 6D yES Date/l rme Fn,,,.-^., 

q2 ---
\_/ 

. trqurPrilcrrt SDltt by..

sampres Lossed by 

- 
J \l^$Dale

An^w't ITrme I 17 |

Equrpment

* Notify Project Manager of dtscrepancies or concems n

Sample lD on Botfle Sample lD on COC Sample tO g';-6pa

Add t tt on a I gYqtes, Drscrepancr

gJrr-rXhta cNl r^^€o$ ;;.Qs cie,\ cc.ve,r:J hb l"J&{,

> 4 rn/n

*fl Peabubbles ) ',pb"

Large ) "lg"

o016F
3/2t10 Revrsion 014

Cooler Receipt Form



Compliance Form

yer.te,- {han LuC,

Goole#:_ Temperatu

Cooler#: Temoeratu

Completed by

Versron 000
3t3t09

00070F Cooler Temperature Compliance Form



SampJ.e rD Cross Reference Report i!$ffi*(e
INCORPORATED

ARI Job No: VITB
Cl-ient: RH2 Engineering

Project Event: N/A
Project Name: Cashmere Mi11 Site

ARI ARI
SampJ.e ID Lab ID LIMS ID ldatrix Sample Date/Tine VTSR

1. CMS-083020L2-24 VI78A 12-1,1193 Soil- 08/30/72 ].5z52 09/05/L2 06:40

Printed 09 /70 /1,2 Page 1 of 1



@ il:i}ri::i ff:T,::::]J:iffff :""1,

Data Reporting eualifiers
Effective 2li4lZ011

Inorganic Data

u Indicates .that the target analyte was not detected at the reportedconcentration

- Duplicate RpD is not within estabrished contror rimits

B Reported varue is ress than the ORDL but z the Reporting Limit

N Matrix spike recovery not within established control limits

NA Not Applicable, analyte not spiked

H The natural concentration of the spiked element is so much greater than theconcentration spiked that an accurate determination of spike"r".ou"iy-i, notpossible

L Analyte concentration is s5 times.th-e.Reporting Limit and the replicatecontror rimit defaurts to t1 RL instead of the norraizO% RpD

Organic Data

u Indicates that the target anaryte was not detected at the reportedconcentration

" Flagged varue is not within estabrished contror rimits

B Analyte detected in an associated Method Blank at a concentration greaterthan one-half of ARI's Reporting Limit or 5% ofthe regutatory limit or So/o ofthe analyte concentration in the sample.

J Estimated concentration when the value is less than ARl,s establishedreporting limits

D The spiked compound was not detected due to sample extract dilution

E Estimated concentration calculaled for an analyte response above the validinstrument calibration range. A dilution is requireo to obtain an accuratequantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that doesnot meet established acceptance criteria (<20%RSD, <2}o/oDriftor minimumRRF).

Page 1 of 3
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@ ff :r Jff i 3;:#::::#r.irff ::t

s Indicates, 
i-?l?lytg response that has saturated the detector. Thecalculated concentration is not valid; a Oifrtion is required to obtain validquantification of the analyte

NA The flagged analyte was not anatyzed for

NR 
;i:l:x#"Jpound recovery is not repo'ted due to chromatosraphic

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but withrow spectrar match parametbrs. This fr;g ;;; onry for Gc_Ms inalyses
M2 The sampl.e c-ontains PCB congeners that do not match any standard Aroclorpattern. The pcBs are identifijd and qr;"ti;;;s the Arocror whose patternmost closely matches that of the sample. fn" t"ported value is an estimate.
N The anarysis indicates the presence of an anaryte for which there ispresumptive evidence to make a "tentative identification,,

Y The analyte is not detected at,or above the reported concentration. Therepoding rimit is raised due to cnromatogr.pili/,t".r"r"n.". in"-i,rag isequivatent to the U ftag with a raised *p"iii.b iirii
EMPC Estimated Maximum possibre^ concentration (EMpc) defined in EpAstatement of work DLM02.2 as a varue ,,carcuriteo 

for 2,3,7,g-substitutedisomers for which the quantitation and ior;;;;;ation ion(s) has siqnar tonoise in excess of 2.5, but does noi ,.,.'""t identification c-riteria,,(Dioxin/Furan analysis oniy) 
-

c The anaryt?_y_l.,positively identified on onry one of two chromatographic
i^'"1T!3;3::iffil"n'prrii interre;";;" ;;"i,r"i"" positive identinca-iion on

P The anaryte was detected on- both chromatographic corumns but the
fll#:t5*Jarues 

dirrer bv >40% RpD-il;"iJooouious chromatosraphic

x Analyte signal includes interference from polychlorinated diphenyl ethers.(Dioxin/Furan analysis ontyl 
-

Analyte signar incrudes interference from the sampre matrix orperfluorokerosene ions. (Dioxinlf ura n analysis onf y)

Page 2 of 3
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O fi : ;il::l ff :T,ff :iJ.."itfff; :"":,

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when onlysieve analysis is requested and balanJes t"i"r gr"i; size with sample weight.
F samples were frozen prior to particre size determination

sM sample matrix was not appropriate. for the requested analysis. This normalf yrefers to sampres contaminaied with 
";;;;;';;pioouct that interferes withgi.rr,::,:lg process and/or moisture 

"Jni"nt, 
porosity and satuiation

ss sampre did not. contain the proportion of ,,fines,, 
required to perform thepipette portion of the grain size analysis

w weight of sample in some pipette aliquots was below the level required foraccurate weighting

Page 3 of 3
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ORGA}IICS AI{ALYSIS DATA SHEET
PSDDA SeoivoJ-atiJ.es by SW8270D cClMS
Extraction !{ethod: SW3546
Page 1 of 1

Lab Sampl-e 1D: VI35F
L]MS ID; T2-16975
Matrix: SoiI .4
Data Rel-ease Authorized., ?
Reported: 09/20/1,2 t/'z

Date Extracted : 09 / 11, / 1,2
Date Anal-yzed: 09/1.1/12 18:34
lnstrument/Analyst : NT10/YZ
GPC Cleanup: Yes

CAS Nunber Anal.yte

Ar$ilsrb@
sampre rD : c!!si-08302012-tlcoRPoRATED

SAMPI,E

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mill- Site

NA
Date Sampled: 08/30/1,2

Date Received: 09/05/1,2

Sample Amount: L0.22 g-dry-wt
Fina] Extract Volume: 1.0 mL

Dil-ution Factor: 1.00
Percent Moisture: 16.4t

RL Result

95- 48-7
L06- 44-5
1,20-83-2
9t-20-3
9r-57 -6
6.J-uo-z
95- 95- 4

zu6-Yo-d
65-52-Y
I32-64-9
8 6-7 3-'1
87-8 6-5
85-01-8
720-12-7
206-44-0
12 9-00-0
56-55-3
Lt7-8L-7
zrd-ur-Y
50-32-8
tvJ-5v-5
53-7 0-3
rJ r- z4- z
90-12-O
TOTBFA

2-Methylphenol-
4 -Methylphenol-
2, 4-Dichl-orophenol
Naphthalene
2 -Methylnaphthalene
2, 4 , 6-Trichlorophenol
2, 4, 5-lr ichJ-orophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fl-uorene
Pentachl-orophenol
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
bis (2 -Ethylheryl. ) phthalate
f-hrr;qona

Benzo(a)pyrene
Tnrlann/1 2 ?-nA\\!r -, J -*/ pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
1-Methylnaphthalene
TotaL Benzofluoranthenes

Reported in pglkg (ppb)

Semivolatile Surrogate Recovery

ZU
39

200
20
ZU
98
98
20
zv
20
ZU

200
20
20
20
zv
zv
24
20
20
20
20
20
ZU
39

<20
<39

< 200
<20
<20
<98
<98
<20
<20
<20
<20

< 200
<20
<20
<20
<20
<20

46
<20
<20
<20
<20
<20
<20
<39

U
U

U

U

U

U

U
I1
rl

U
U
U

U

U
U
U
U
B
U

U

U
U
U
U
TI

d5-Nitrobenzene
d1 4-p-TerphenyJ-
d5-Phenol-
2, 4,6-lrlbromophenol

63.6?
d),-26
6L.2Z
69 .92

65.4t
63.22
60. 98
68.1?

2 - Fl-uorobiphenyl
d4 - 1, 2 - Dichl-orobenzene
2-Fluorophenol
d4 -2-Chlorophenol

FORM I
a ; r l*F , i-nFs.* -* ,.*-itr ,t_ *=;-_3 *d.sg.!€J r i:+



ORGAIIICS AT.TAIYSIS DATA SHEET
PSDDA Senivolati1es by SW8270D
Extraction Method: SW3546
Page 1 of 1

Lab Sample ID: VI35H
LIMS ID: 12-1691,1
Matrix: Soil-
Data Release Authorized:
Reported: 09 / 20 / 1.2

Date Extracted: 09/1,I/1,2
Date Anal-yzed: 09/11/12 20220
Instrument/Analyst : NT10/YZ
GPC Cl-eanup: Yes

CAS Nunber Analyte

GClMS

ilstff:tb@
sanFre rD : cMs-oB3o2orz-TacoRPoRATED

SAI4PLE

Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

NA
Date Sampl-ed: 08/30/12

Date Received: 09/05/12

SampJ-e Amount:
Fina] Extract Vol-ume:

Dil-ution Factor:
Percent Moisture:

10.66 g-dry-wt
1.0 mL
1.00
42 .42

Reeult

95-48-1
106-44-5
L20-83-2
91-20-3
91-57-5
88-06-2
95- 95-4
208-96-8
83-32-9
L32-64-9
a6-73-7
87-8 6-s
85-01-8
L20-L2-7
206-44-O
129-00-0
56-55-3
LL7-8L-7
218-01-9
50-32-8
193-39-s
53-70-3
LgL-24-2
90-12-0
TOTBFA

2-Methylphenol
4-Methylphenol
2, 4-Di-ch:-.orophenol
Naphthalene
2-l{ethylnaphthalene
2, 4, 6-Trichlorophenol
. 

^ 
q_T-.i ^k 1 ^-^Dhenof-r=tJ rrrvrrfvrvl.

Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol
Phenantlrrene
Anttrracene
F]-uoranthene
Qrrene
Benzo (a) anthracene
bis (2 -E thylheryI ) phthalate
Chzysene
Benzo (a)pyrene
Indeno (L, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9,h,i)perTJ-ene
1-ldethylnaphthalene
Total Benzofluoranthenes

Reported in pglkg (ppb)

Semivolatile Surrogate Recovery

19
38

190
19
19
94
94
19
19
19
19

190
19
19
19
19
19
24
19
19
19
19
19
19
38

< 19
180

< 190
380

70
<94
<94

77
22
35
15

< 190
160

24
75
86
20
38
37
25
36
10
57
31
50

U
U

,J

U

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol
2, 4 , 6-Trlbromophenol

60.88
16.62
60.8t
14 .42

68.8t
62 .02
61.5t
61.22

2 - Fl-uorobiphenyl
d4 - 1, 2-Dichlorobenzene
2-Fluorophenof
d4 -2-Chlorophenol

FORI'{ I



ORGAI.rICS AIIAIYSIS DATA SHEET
PSDDA Sanivolati].es by SW8270D
Extraction ldethod: SW3546
Page 1 of 1

Lab Sampl-e ID: VI35J
LIMS ID: 12-1.6919
Matrix: Soil Z
Data Release Autho rized.: ,p
Reported:. 09/20/L2 "

Date Extracted t 09 / II / 1,2
Date Anal-yzedz 09/I7 /12 20:55
Instrument/AnaJ-yst : NT10/YZ
GPC Cl-eanup: Yes

CAS Nulber Analyte

ANALYTICAL IA*=$id;Ev
INCORPORATED

CCluS Sanp]-e rD: CMSI-08302OL2-23
SAI'IPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-L Site

NA
Date Sampled: 08/30/1.2

Date Received: 09/05/1,2

Sample Amount:
FinaL Extract Vol-ume:

Dil-ution Factor:
Percent Moisture:

10.23 g-dry-wt
1.0 mL
1.00
47.02

Resu].t

95-48-1
106-44-5
r20-83-2
91-20-3
91-57-6
88-O6-2
95-95-4
208-96-8
83-32-9
I32-64-9
86-1 3-1
87-8 6-5
85-01-8
IZU_ IZ- I

206-44-O
129-00-0
56-55-3
LL7-87-7
218-01-9
50-32-8
1 93-3 9- 5
53-7 0-3
LgL-24-2
90-12-0
TOTBFA

2-Methylphenol
4-llethyJ-phenol
2, 4-Di-chLorophenol-
Naphthal-ene
2-!4ethylnaphthalene
2, 4, 6-Tr i-chlorophenol
2, 4, 5-Trichlorophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fl-uorene
Pentachlorophenol
Phenanthrene
Anthracene
Fl-uoranthene
Flzrene
Benzo (a) anthracene
bis ( 2 -E thylheryI ) phthalate
Chrysene
Benzo (a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) peryJ.ene
1 -t'tethylnaphthalene
Total Benzofluoranthenes

Reported in pglkg (ppb)

Senivolatile Surrogate Recovery

ZU

39
200
20
20
98
98
20
20
20
zv

200
20
ZU

20
20
20
24
20
20
20
ZU

20
20
39

<20v
75

<200u
27
20

<98u
<98u
<20u
<20v
<20u
<20u

<200u
4L

<20u
14J
43
11 ,t
41 B
28
13 .7

<20u
<20v

35
9.8 ,I
15,t

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-PhenoL
2, 4, 6-Trlbromophenol

61.88
'7 5 .22
61. ?t
75.3?

2-Fl-uorobiphenyl 70.08
d4-]-,2-Dichl-orobenzene 61.8?
2-Fluorophenol- 59.7t
d4-2-Chl-orophenol- 68.4?

FORM I
: F _r r-*lr rei*E.E e r---.F 4 a;$;;F 4i€F€t 5 *



ORGAI{ICS ATiIAI.YSIS DATA SHEET
PSDDA SemivoJ-atiles by SYI8270D
Extraction Method: SW3546
Page 1 of 1

Lab Sample ID: VI35K
LIMS ID: 12-1.6920
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 09 / 20 / 12

Date Extracted: 09/1,1,/12
Date Anal-yzed: 09/L1/72 2l:30
Instrument/Analyst : NT10/YZ
GPC Cl-eanup: Yes

CAS Nunber Analyte

cclMs

fiIs5fiS?b@
INCORPORATED

Sample ID: CMSI-08302OL2-24
SAMPI,E

Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

NA
Date SampJ-ed: 08 /30/12

Date Received: 09/05/12

Sampl-e Amount: 10.49 g-dry-wt
FinaL Extract Volume: 1.0 mL

DiLution Factor: 1.00
Percent Moisture: 30. 6?

RL Resu]t

95- 48-1
106-44-5
L20-83-2
9L-20-3
91-57-5
88-06-2
95-95-4
zud-vb-u
83-32-9
L32-64-9
86-73-7
87-86-5
85-01-8
1-20-L2-7
206-44-O
129-00-0
55-55-3
LL7-8L-7
218-01-9
s0-32-8
1 93-3 9-5
53-70-3
79L-24-2
90-12-0
TOTBFA

2-Methylphenol-
4-Methylphenol
2, 4-DichJ-orophenol
Naphthal.ene
2-ldethylnaphtbalene
2, 4, 6-Tr ichlorophenol
2, 4, 5-lr ichlorophenol
Anonrnhl-hrr'l ana

Acenaphthene
Dlbenzofuran
F].uorene
PentachlorophenoJ-
Phenanthrene
Anthracene
F]-uoranthene
Fyrene
Benzo (a) anthracene
bis ( 2 -E ttrylheryl ) phthalate
Chrysene
Benzo (a)pyrene
Indeno (1, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(grh,i)perylene
I -t{ethylnaptrthalene
Total BenzofLuoranthenes

Reported in p9lk9 (ppb)

SenivoJ-atile Surrogate Recoverlz

19
38

190
19
19
95
95
19
19
19
19

190
19
19
19
19
19
24
19
19
I9
19
L9
19
38

< 19 U
240

<190U
720

58
<95U
<95U
< 19 U
< 19 U
<19u
9.5 ,t
170 ,t

80
< 19 u

46
91
23
448
43
18 \t

< 19 U
< 19 u
<19u

28
50

d5-Nitrobenzene
dL 4 -p-Terphenyl
d5-PhenoL
2, 4,6-Trlbromophenol

58.8?
69 .62
61.1?
73. 1?

68.8?
60.68
57.98
65.22

2 - Fl-uorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chlorophenol-

FOR!! I
i;*r*r- , i:n**;*& -:4""s : *=* Hi€F$l i_ !



ORGANICS A}IAIYSIS DATA SHEET
PSDDA Seuivolatiles by SW8270D cclt{S
Extraction ldethod: SW3545
Page 1 of 1

Lab Sample fD: VI35L
LIMS ID: 12-1.692I
Matri-x: Soil- ./r/
Data Rel-ease Authorized ,///
Reported: 09 / 20 / 12

Date Extractedz 09/LI/12
Date Anal-yzed: 09/11/12 22:05
fnstrument/Analyst : NT10/YZ
GPC Cl-eanup: Yes

CAS Nunber Analyte

firs5fiSrb@
INCORPORATED

Samp1e ID: CMS|-08302OL2-26
SAIIPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

NA
Date Sampled: 08/30/12

Date Recei-ved: 09/05/12

Sample Amount: 10.28 g-dry-wt
Final- Extract Vol-ume: 1.0 mL

Dilution Factor: 1.00
Percent Moi-sture: 39.08

RL Resu1t

95- 48-1
105-44-5
rzu- 6 5- z
91-20-3
91-57- 6
88-06-2
95- 95-4
208-96-8
d5-52-Y
132-64-9
86-7 3-7
87-86-5
8s-01-8
IZU_ IZ- I

206-44-O
129-00-0
56-55-3
LL7-8L-7
218-01-9
50-32-8
193-39-5
53-70-3
L>r-29-z
90-12-0
TOTBFA

2-MethyJ-phenol
4-MethylphenoJ.
2, 4-Dichr:-'orophenol
Naphthal-ene
2-Methylnaphtha1ene
2, 4, 6-Tr ichlorophenol
2, 4, 5-Tr ichJ-orophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachl-orophenoJ-
Phenanthrene
Anthracene
Fluoranthene
$zrene
Benzo (a) anthracene
bis ( 2 -E thy1heryl ) phthalate
Chzl'sene
Benzo (a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo(g,h,i)perylene
1-MethyJ-naphthalene
Total Benzofluoranthenes

Reported i-n pglk9 (ppb)

Se-ivo]-atile Surrogate Recoverlz

20
39

200
20
20
97
91
20
20
20
20

200
20
ZU
20
20
20
24
20
20
20
20
20
zv
39

<20v
330

<200u
25
15 \t

<97U
<97U
<20tJ
<20u
<20v
<20u

<200u
29

<20u
18 ir
38

<20v
54B
18J
16,t

<20u
<20u
<20u
<20u

20J

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol
2, 4, 6-Ir IbromophenoJ-

64.88
74.82
64.3t
77.72

2-FLuorobiphenyl 75.0?
d4-1,2-DichLorobenzene 66.22
2-Fluorophenol- 63.58
d4-2-Chl-orophenol- 78.12

FORM I
i E E !*=r- . jzdrbE n\fl ; =F:= €Jfl'FqEJ,e flr



irstfisrb@
INCORPORATED

SW827O SEMIVOI.ATILES

Matrix: Soil-

Client ID

SOIL/SEDIMENT SI'RROGAIE RECOVERY ST]IMAR,Y

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mill- Site

NBZ E:BP TPH DCB PHL 2FP TBP 2CP TOT OUT

(NBZ )
/EEID\
( Tpt{ )

( DCB)
(PHL)
(2FP)
I TRP'I
(2CP)

30-160 )

30-160)
30-1 60 )

MB-091112
rJL>-UY,.].L)-Z
LCSD-0 9L112
cMs-08302 01.2-9
cMS-08302012-9 MS
cMS-08302012-9 MSD
cMs-0830201.2-14
cMS-08302012-23
cMS-0 8 302 012-24
cMS-08 302 0I2-26

64.42 67 .42
63.88 66.8?
61 .22 7L.6Z
63.6? 65.48
61.4? 66.08
62.62 66.42
60.8? 68.88
61.88 70.08
58.88 68.88
64.82 75.08

87 .22 66.0?
84 .8t 66.62
87 .42 6?.88
8L.2Z 63.22
7 9 .22 62 .62
18.42 64.08
1 6.62 62.02
15.22 61.8?
69.62 60. 68
'7 4 .82 66.22

LCS/MB LIMITS
(30-160)
( 30-1 60 )

(30-160)
(30-160)
(30-r.60 )

( 30-1 60 )

( 30-160 )

( 30-1 60 )

62.92 61.9?
64 .42 65 . 1?
68.18 66.88
6L.2Z 60.9t
63. 18 63. 68
64.12 63.5t
60.88 61.58
6I.72 59.12
61.1? 57. 98
64.32 63. sr

62.I2 70.08 0
66.72 69.72 0
61.22 72.I2 0
69.92 68.18 0
70. 1? 66. 98 0
?0. 18 69. 6E 0
74.42 67.22 0
75.38 68.48 0
73.1? 65.22 0
17 .72 18.12 0

d5-Nitrobenzene
2 - Fl-uorobiphenyl
d1 4 -p-Terphenyl
d4-L ,2 - Di chl-orobenzene
d5-Phenol-
2 -Fluorophenol-
2, 4, 6-Tribromophenol
d4 -2 -Chl-orophenol

QC LIMITS
( 30-160 )

(30-160 )

(30-l-60)
(30-160 )

Prep Method: SW3546
Log Number Range z 12-1,6915 to 12-1692I

Page 1 ror v-LJ5
FORM-rr SW8270

6 a F r-** ae,-b*,E *''



ORGA}ITCS AI{AI,YSIS DATA
PSDDA Seuivolatiles by
Page 1 of 1

Lab Sampl-e f D: VI35F
LrMS rD; 12-1,691.5

SHEET
sw8270D GClMs

Matrix: Soil- ..h
Data Rel-ease Authorized, 6
Reported:0g/20/1,2 ///

Date Extracted MS/MSDz A9/11/1,2

Date Anal-yzed MS z 09/1,1/I2 1-9:09
MSD: 09/17/12 ]-9245

Instrument,/Analyst MS: NT10/YZ
MSD: NT10/YZ

GPC Cleanup: Yes

Analyte Sanple MS

arsffisrb@
INCORPORATED

SampJ-e rD: CMSI-08302012-9
MS/MSD

QC Report No: VI35-RH2 Engj-neeri-ng
Project: Cashmere MilL Site

Date Sampled: 08/30/I2
Date Received: 09/05/12

Samp1e Amount MS: 10.35 g-dry-wt
MSD: 10.33 g-dry-wt

Final- Extract Volume MS: L.0 mL
MSD: 1.0 mL

Dil-ution Factor MS: l-.00
MSD: 1.00

Percent Moisture: 16.4 ?

Spike MSI

Added-MS Recowery
Spike MSD

Added-MSD R€covery RPD

2-MethylphenoI
4-Methylphenol
2, 4-Dichlorophenol
Naphthalene
2 -Methylnaphthalene
2, 4, 6-T r ichlorophenol
2, 4, 5-Trichlorophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
PentachlorophenoJ-
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Benzo (a) pyrene
rndeno (t, 2, 3-cd)pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i) perylene
1-Methylnaphthalene
Total- Benzof l-uoranthenes

Reported in pglkg (ppb)

53.3t 1. 9r
55.2t 0. 6r
61. 6t 2.62
70.22 2 - 4*
71.1t 2,42
73. 11 0. 9t'74.52 l-.9?
73.3E 0. 0r
16.22 1.3r
71. 18 1. 4?
17.32 0.08
80.7* 0.0r
87.6E 0.22
79. 18 0. 0B
86.88 2.22
BB. 61 2.42
80.81 1. 08
80. Bt 2.32
74.08 1.1t
14.42 0.3t't2.92 1.1r
59.5t 4 .3r
70.7t 1. 8r
68.61 4.3t
78.3t 0.5?

< 19.6 U
< 39.1 u
<196u

< 19.6 u
< 19.6 u
< 9?.8 u
< 97.8 u
< 19.6 u
< 19.6 u
< t-9.6 u
< 19.6 u
< 196 u

< 19.6 u
< 19.6 u
< 19.6 u
< 19.6 u
< 19.6 u

46.0 B
< 19.6 u
< 19.6 u
< 19.6 u
< 19.6 u
< 19.6 u
< 19.6 u
< 39.1 u

263
531
870
332
336

1070
1060

355
3'14
349
374

1l_70
425
383
4II
419
56 I

44'7 B
362
359
349
21 6
336
318
'7 \A

54.5*
55.0*
60.0r
68.7?
69. 6t
73. 8?
73.1?
73. 58
77 .42
72.32
't"t .42
80. ?B
88.08
79.3r
85.18
86.?t
80. r.8
83.08
't 4 .92
7 4.32
'72.32
57.1t
69. 5r
65.8t
78.1t

258
q2/

893
340
344

1060
1080

355
369
344
374

117 0
424
383
420
429
J Y.L

451 B
3s8
360
353
288
342
332
758

483
966

1450
483
483

1450
1450

483
483
483
483

L450
483
483
483
483
483
483
483
483
483
483
483
483
966

484
968

14 s0
484
484

14 50
14 50

484
484
484
484

1450
484
484
484
484
484
484
484
484
484
484
484
484
968

RPD cal-culated using sample concentrations per SW846

FORI'I III
BETr1rrl?ffircFEfE\d j._ 1F*F q-€+E*;.{,F--_H-u



ORGA}TICS ANALYSIS DATA SHEET
PSDDA Samivolatiles by SW8270D
Extraction l'lethod: SW3546
Page 1 of 1

Lab Sample ID: VI35F
LIMS rDl 72-1,6915
Matri-x: Soil- .4
Data Rel-ease Authorizedz ///
Reported Og/2O/72 /

Date Extractedz 09/LL/L2
Date Anal-yzed: 09/11/12 19:09
fnstrument/Anal-yst : NT10/YZ
GPC CLeanup: Yes

CAS Nunber Analyte

cclMsi

AIs5fiS:b@
sanpre rD : cMs-oB3o2o12-tlcoRPoRArED

T'TATRIX SPIKE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-L Site

NA
Date Sampled: 08/30/1,2

Date Received: 09/05/1,2

Sample Amount: l-0.35 g-dry-wt
Final- Extract Volume: 1.0 mL

Dil-ution Factor: 1.00
Percent Moisture z ]-6.42

RI. Resu1t

95-48-1
106-44-5
L20-83-2
91-20-3
9L-51 -6
88-06-2
95-95-4
208-96-8
83-32-9
I32-64-9
86-1 3-1
87-86-5
85-01-8
rzu- )-z- I
206-44-0
129-00-0
5 6-55-3
LL"7 -8L-1
2r8-0L-9
50-32-8
193-39-5
5 3-7 0-3
L9L-24-2
90-]-2-0
TOTBFA

2 -MethyJ-phenol-
4 -Methylphenol-
2, 4-Dichlorophenol
Naphthalene
2 -Methylnaphthalene
2, 4, 6-T r ichlorophenol
2, 4, 5-Tr ichlorophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fl-uorene
PentachlorophenoJ-
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
bis (2-Ethylhexyl ) phthalate
Chrysene
Benzo(a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i ) perylene
1-Methylnaphthalene
TotaL Benzofl-uoranthenes

Reported in pglkg (ppb)

Senivolatile Surrogate Recovery

I9
39

190
19
IY
97
97
19
19
19
19

190
19
19
IY
19
19
24
19
19
)_a

19
19
19
39

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-PhenoI
2, 4 , 6-Trlbromophenol

61.48
19 .22
63.1?
70.18

2-Fluorobiphenyl 66.08
d4-L,2-Dichlorobenzene 62.62
2-Fluorophenol- 63. 6?
d4-2-Chforophenol- 66.92

FORM I
E-= , tr*,#nAFn s

EF= i **r* Sd*$.€ie{l-g. e



ORGAI.TICS AI{AIYSIS DAIA SHEET
PSDDA Seuivolatiles by SW8270D
Extraction l{et}rod: SW3546
Page 1 of 1

LaD 5amp.l.e tu: vIJ5l
LrMS rD; 12-1,691,5
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 09 / 20 / 12

Date Extracted z 09 / 1,1, / 72
Date Anal-yzed: 09/71/1.2 19:45
Instrument,/Analyst : NT10/YZ
GPC Cleanup: Yes

CAS Nunber Analyte

GClMs

f,Is:fiS*@
INCORPORATED

Sauple ID: CMlt-08302OL2-9
I'IATRIX SPIKE DUPIJICATE

Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

NA
Date Sampled: 08/30/L2

Date Received: 09/05/12

Sample Amount: 10.33 g-dry-wt
F1nal Extract Vo]ume: 1.0 mL

Dil-ution Factor: 1.00
Percent Moisture: 16.48

RL Resu1t

95-48-7
106-44-5
I20-83-2
9L-20-3
9r-51 -6
88-06-2
95- 9s-4
208-96-8
83-32-9
732-64-9
86-7 3--l
87-8 6-5
85-01-8
120-L2-'t
206-44-0
12 9-00-0
56-55-3
ttl -8r-7
2L8-0]-9
50-32-8
1 93-3 9-5
53-7 0- 3
L91_-24-2
tu- rz-u
TOTBFA

2 -MethyJ-phenol-
4 -Methylphenol-
2, 4-DichJ-orophenol
Naphthalene
2 -Methylnaphthalene
2, 4, 6-lr ichlorophenol
2, 4, 5-Tr ichlorophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fl-uorene
Pentachl- orophenol
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Benzo (a) pyrene
Tnr{ann/1 ? ?-nA\\Lr1rJ vu/pyrene
Dibenz (a, h) ant.hracene
Benzo (9, h, i) perylene
1- -Methylnaphthalene
Total BenzofLuoranthenes

Ponnrl-arl i n tta /bn /nnh\
t_.Y / ,\Y \ ll}/v /

Semivolatile Surrogate Recoverl

19
39

190
L9
19
91
91
19
19
19
19

1 0n

19
19
19
19
19
24
19
L9
19
T9
19
19
39

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4, 6-l r ibromophenoJ-

62.62
18.42
64.18
70.1?

66.42
64.02
63. s?
69 .62

2 -Fl-uorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol

FOR!! I
* a= nas-'' d-e#sf;*+*t--i*fl F 4:s# €-..EH:J€i-€jt



fir$fisrb@
INCORPORATEDORGA}TTCS ANATYSIS DATA SHEET

PSDDA Senivolati].es by SW8270D GCIMS
Paqe 1 of 1

Lab Sample ID: LCS-091112
LIMS IDt 12-1-69L5
Matrix: Soil
Data Rel-ease Authorized , ,'K
Reported: Og/20/1,2 /'v

Date Extracted LCS/LCSD; 09/II/12

Date Anal-yzed LCS z 09/1.7 /1-2 1.6:48
LCSD: 09/7'7 /12 1.'7:23

fnstrument/Anal-yst LCS: NT10/YZ
LCSD: NT10/YZ

GPC Cleanup: Yes

Saup1e ID: LCS-091112
LCS/LCSD

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l Site

Date Sampl-ed: 08 / 30 / 12
Date Received: 09/05/12

Sample Amount LCS:
LCSD:

Final- Extract Vol-ume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Percent Moisture: NA

1n
1n
1n
1n
'ln

oog
oog

ML
mL

0
0

Analyte LCS
Spike LCS

Added-LCS Recovery
Spike LCSD

LCSD Added-LCSD R€covery

2-MethylphenoJ. 263
4-Methylphenol 546
2,A-Dichlorophenol 932
Naphthalene 357
2-Methylnaphthalene 352
2, 4,6-Trichlorophenol 1060
2,4,5-Trichlorophenol 1080
Acenaphthylene 358
Acenaphthene 373
Dibenzofuran 348
Fl"uorene 3 6 6
Pentachlorophenol 1070
Phenanthrene 398
Anthracene 370
Fluoranthene 42I
Pyrene 449
Benzo (a) anthracene 413
bis (2-Ethylhexyl)phthalate 449 B
Chrysene 371
Benzo (a) pyrene 377
Indeno (I,2,3-cd) pyrene 387
Dibenz (a,h) anthracene 325
Benzo (9, h, i ) perylene 364
1-Methylnaphthalene 335
Total- Benzofluoranthenes '197

s00
1000
1500

500
500

1500
1s00

500
s00
s00
qnn

150 0
500
500
s00
500
500
s00
s00
500
500
s00
s00
500

1000

s00
1000
1500

500
s00

150 0
l_s00

500
500
500
500

r.500
500
500
s00
500
s00
s00
500
500
s00
s00
s00
s00

1000

52.62 212
54.61 562
62.72 1050
71..42 368
70.41 361
70.79 II20
72.02 1110'11.62 380
14.62 395
69.62 361
IJ.Zd Jtd
?1.39 t-110
79.62 423'74.02 393
84.22 435
89. 8t 463
82.62 43r
89.8t 4'18 B
14.2\ 388
75. 4g 402
't't .42 4L4
6s. 0r 355'12.82 384
67.0t 34't
19.12 848

54.42 3.48
56.22 2.92
70. 08 1t-. 98
73. 6t 3. 0t't2.22 2.52
14.72 5.5t
14.02 2.'72
76.0* 6.08
79.02 5.78
73.42 5.38
77.62 5.8r
74.0t 3.7t
84.6t 6.t8
78.6* 6.0t
87. 0r 3.3E
92.6* 3.1r
86.22 4.33
9s. 61 6. 3t
11 .62 4.5*
80.48 6.42
82.8t 6.78
71.0r 8.8t
76.8? 5.38
69.4\ 3. 5t
84.88 6.22

Seuivolatile Surrogate Recovery

LCS LCSD
d5-Nitrobenzene 63.83 61 .22
2-Fluorobiphenyl 66. 8? 71 .62
d14-p-Terphenyl- 84.8? 87 .42
d4-1,2-Dichl-orobenzene 66.62 67.88
d5-Phenol- 64.42 68.18
2-Fluorophenol- 65.18 66. 8?
2, 4 , 6-Trlbromophenol 66 .72 6"7 .22
d4-2-Chl-orophenol- 69.72 'l 2.12

Reported in pglkg (ppb)
RPD calcul-ated using sample concentrations per SW846.

FORM III
s+"# - ffiiamsa*,1#A;:€ qgj€*ry:i€ ==



AlstfiSeb@
INCORPORATEDORGA}IICS ANAIYSIS DATA SHEET

PSDDA SeuivolatiJ.ee by SW8270D
Extraction t{ethod: SW3546
Page 1 of 1

Lab Sample ID: MB-091112
LIMS ID: L2-76975
Matrix: Soil- r'7
Data Rel-ease Authorized: tn
Reported: 09/20/1.2 y' w

Date Extracted: 09/LL/L2
Date Anal-yzed: 09/1,1/72 76:13
lnstrument/Analyst : NT10/YZ
GPC Cleanup: Yes

CAS Nunber Anal.yte

GClMS Sample ID: MB-O91112
METHOD BLAI.IK

QC Report No: VI35-RH2
Proi er:t : Cashmere

NA
Date Sampled: NA

Date Received: NA

Sample Amount:
FinaI Extract Volume:

Dil-uti-on Factor:
Percent Moisture:

RL

10.00 g-dry-wt
1.0 mL
1.00
NA

Resu].t

Engineering
MilL Site

95-48-7
706-44-5
120-83-2
9I-20-3
97-57 -6
88-06-2
95-95-4
208-96-8
83-32-9
r5z- o4- Y

86-7 3-7
87-86-5
85-01-8
lzv- Lz- I

206- 4 4-O
129-00-0
5 6-5 5-3
Lt7-8L-7
2r8-07-9
50-32-8
1 93-3 9- 5
53-7 0-3
r9r-24-2
YU_ IZ_U
TOTBFA

2-Methylphenol
4 -MethyIphenoI
2, 4-DichJ-orophenol
Naphthalene
2 -MethylnaphthaJ-ene
2, 4, 6-'lr ichlorophenoJ-
2, 4, 5-T r ichlorophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachl-orophenoJ-
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
bi s ( 2 -E thyJ.heryl ) phthalate
Chrysene
Benzo(a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9, h, i) perylene
1 -Methylnaphthalene
Total- Benzof l-uoranthenes

Reported in pglk9 (ppb)

Seuivolatile Surrogate Recovery

ZU
40

200
20
zu

100
100

zu
zv
zv
ZU

200
ZU
20
20
20
20
25
zv
20
ZU
20
zv
20
40

<20u
< 40 u

<200u
<20v
<20u

<100u
<100u
<20v
<20u
<20u
<20v

<200u
<20u
<20u
<20u
<20v
<20u

38
<20u
<20u
<20v
<20u
<20u
<20u
< 40 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenol-
2, 4, 6-Tribromophenol

64 .42
87.22
62 .92
62.LZ

67.42
66.0?
61.9?
70.08

2 - Fl-uorobiphenyl
d4 - 1, 2 -Dichl-orobenzene
2-Fluorophenol-
d4 -2-Chl-orophenol-

FORI.{ I
i r z h*' n*FdrBft! !H *- q:F;.3 f&EH^jH'=Eg +



QC Pannrf \In . \7T ? R-hrr^r\Evv!L f\v. vfJJ t\nz-Project: 
Cashmere

Alsbil:ft@
INCORPORATED

Engineeri-ng
wll_rr Sat'e

ORGANICS A}IALYSIS DATA SI{EET
NWTPH-HCID Method by GC/FID
Extraction Method: SW3580A
Page 1 of 1

Matrix: Soil

Data Refease Authorized:
Reported: 09/I0/12

ARI ID SampJ-e ID
Extraction Analysis

Date Date DL Range Result

MB-090712 Method Bl-ank
L2-I6910

09/01/12 09/0'7/12 1.0

vr35A CMS-0830201,2-4
12-16910 HC ID: ---

09/01 /72 09/01 /72 1.0

vr35r cMs-08302012-22 09/07 /1,2 09/01 /L2 1.0
1.2_1.6918 HC ID: DRO/MOTOR OIL

vr3sJ cMS-08302012-23 09/07 /L2 09/01 /1.2 1.0
12-1,691,9 HC ID: DRO/MOTOR OIL

vr35K CMS-08302012-24 09/01 /12 09/07 /12 1.0
1.2-16920 HC ]D: DRO/MOTOR OIL

udJ

Diesel-
U].I
n-Tarnhonrr'l

ud5
Di-esel
oit_
n-Tornhanrrl

Diese]-
oi]-
n-Tarnl-ranrr'l

ud>
Diese].
oil
n-Tarnhonrr'l

udJ

Diesel
oi1
a-Tarnhonrrl

<20u
<50u
<100u
1193

<20u
<50u
<100u
118 ?

<20u
>50
> 100
118 ?

<20u
>50
> 100
118I

<20u
>50
> 100
L20e"

Reported in mglkg (ppm)

Gas value based on total- peaks in the range from Toluene to C12.
Dj-esel- value based on the totaf peaks in the range from c12 Lo C24
Oil value based on the totaf peaks in the range from C24 to C38.

FORM I E i ? :"-#- **-f,ar '!EF 5 e-=-*,-r e1}ry"+iry-*:f;;,,::



Analytical Resources Inc.
TPH Quantit.ation Report

r.):;ra f i].e: /chem3/fid3b. i/20120901 .b/O9o7b030.d ARI ID: VI35MBS1
Method: /chem3/fid3b.i/2or2o9o7.b/ftp]nfid3b.m Clienr rD:
Jnstrument: fid3b.i Injection: 07-SEP-2O1,2 1,8:43
Operator: AR Difution Factor: 1
llCport f)at.e : 09 / IO / 20I2
Macro: FID: 3B083112

FID:38 RESULTS
Compound RT Shift Height Area Method Range Total Area Conc

I'rll uene 1. 048 0 . 007 28159 30892
I.249 -0.006 13639 L7499
2.894 0.000 4438 2853

WATPHG (To1-C12)
WATPHD (Cr2-C24)
WATPHM (C24-C38)

A^fuz \Lfu-Lzf,
AK103 (C2s-C36)

np nrFq 1r-1 n-ara\

FUEL OIL(C10-C24)

BUNKERC (C10-C3B)
JET-A (C10-C1B)

758608 16.15
AAA1 A .%

= / urt a - zz

8s022 4TT
178s30 1z'.
52995 6.31

183947 1,O.29

t78252 L2.23

26333L 57.13
l-69l-29 11.75

cu
c10
CT2
c1 4
cr6
c'1.8
(-) a

c22.
r)A
c2.5
c25
cl:l fl
(:'\?
c3.1

4 .846 - 0 . 001 401 338

3.729 -0.004 rr9'7
4.332 -0.001 543

5.300 -0.001 417
5.695 -0.001 408

6.528 0.002 367
6.6'70 -0.002 190
6.950 0. 000 752

782
363

375
26r

21 4
r27
649

995

6.050 0. 000 L47 109
6.37r -0.003 161 134

1 .453 0.000 2322 2569
'7 .68'7 0.003 1138

Irr. It-er Peak 7.92.3 0.000 2L9I 3456
l_-to 1.905 0.002 I'/7I 458
o t-erph 5.392 0.001 7L97922 761092
'l',:i ircon Surr 1 .2I8 0.004 1098612 68753'7

ii rlrqc 'I':imes: NW Diesel- (3.'782 - 6.424) NW Gas(0.99I - 3.7a2) NW M.Oil (A.+Zq - 8.165)
AK102 \2.844 - 6.476) AK103 (6.476 - 7 .953 ) ,let A(2.844 - s.351)

:::':?i:: T:i ii:::: :l::
o-'l'erohenvl 'l 61092 53.6 l-L9.2
'J'riacont.ane 687531 57.2 I27.2

Analyte RF Curve Date

lrfn/t,o-'r'ernh Srrrr 1-41"86.7 31-AUG-2012
'l'riacori Surr 72016.0 31-AUG-2012
Gas 46950.0 15-AUG-2012
Diesef 11138.5 31-AUG-2012
MoLor Oil 8'72.'7.6 31-AUG-2O1,2
1rK1O2 I4B"/0.4 31-AUG-2012
AK103 8399.4 11-AUG-20I2
JetA 1.4399.O ]_6-FEB-2O12
OR Diesel 1,'lB'7 6 . O
Iiunker C 4609.0 25-AUG-2OI2
I,'uel Oil l-451 4.O 16-JUN-2012

as" a 1=* E.E€.lFj,€er
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T)rf r f ilc' /aham?/f i.l?h ; /)n1?nqn- / .D/ UyU /DU32.O
Method : / chem3 / fid3b. i/2o1,2o9o7 .b/ fLphfid3b.m
IristrumenL: fid3b. r
Opcr:rLor: AR
T)/jn^rl- T-).t-a. aq/-1 n/)n1). vrt rvt LvL-

M;rcro: FID:38083112
FfD:38 RESULTS

Compound RT Shj tt Height

Analyt.ical Resources Inc.
'FDJJ f)rrrnti l- rti An Pan^rf

Area Mettrod Range

ARI ID: VI35I
C]ient ID:
Tn-i ecf i nn. n?-ctrP-2012 l-9:20
Dilution Factor: 1

Total Area Conc

'l'o L uerre
CB

c10
c12
c1"4
Lto

c I.u
c20
c22.
c24
c?,5
c26
c2a
c32
LJ/I

Filtc:r Peak
L )t)

o t-erph
'l'l i ;rc;<>rr Surr

1.046 0.006 28954
I.248 -0.008 l_2896
2.890 -0.004 3035
3.134 0.001 54r
4.334 0.001 360'/
4.842 -0 - 005 7586
s .302 0.001 12303
5.696 0.000 14898
6.051 0.000 15852
6.378 0.003 L42-t 8
6.525 -0.001 L5694
6.612 0.000 -t6t69

6.951 0.OO2 20554
1.453 -0.001 18513
7 .687 0 . 002 16073
'/.92r -0.001 12013
7.90L -0.002 L2640
5.394 0.003 I22005r
'/ .2l',7 0.003 1081115

WATPHG (To1-C12)
WATPHD (C12-C24)
WATPHM (C24_C38)
AK102 (C10-C2s)
AK103 (C25-C36)

oR.DrES (C10-C28)

FUEL OTL (C1O_C24)

BUNKERC (C1O-C3B)
JET-A (C10-C18)

-- 
r)-.rn l)t/)

11r;6 v 
l^

2247 B

16459
1575

359
2128
7473

1I029
14'7 50
l-2415

3856
2458

r0243
615 I

14099
9500
3324
5466

753518
1 0ro52

57 02II
r286034
16r8564
1389703
L45'7352
1941204

1356170

297 4734
55 105 1

93.45 M

173.51 M

108.59 M

93.05

645 .42
38.27

_++# lrwo:-'' -

r):r rrrrr-: 'l.i maa .

(lrrrr^drt^

NW Diesel (3.782 - 6.424) NW Gas (0.991
AK102 (2.844 - 6.476 ) AK103 (6.476 - 7

- 3.782) Nw
953) 'Jet A(2

M.Oil(6
.844 -

.424 -
s.351)

Area Amount ?Rec

n -- 'l'a rnl-r an r rl

I'rr-acontane

rurday Ls

753518
'7 0r052

53.1
58.3

118.0
129.7 / a7/'f n

RF Curve Date

n-T'arnh Crrrr

Triacon Surr

Diesel
Motor Oil
AK1O2
AK1O3

OR Diesel
llunker C

Fuel Oil

r4r86.'7
12016.0
46960 . O

11138.6
8727.6

l-487 0 .4
8399 .4

14399 . O

1-7816.O
4609 . O

L4514.O

31-AUG-2012
31-AUG-2012
15-AUG-2012
31-AUG-2012
3 1-AUG- 2 012
31-AUG-2012
11 -AUG- 2 012
16-FEB-2012

25-AUG-2012
16 JUN-2012
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FTD:3B-2ClRTX-1 VI35I FID:38 SIGNAI

llF6B90 GC Datr. 0907b0f,2.d

Lt
f
O

c
o
o
I
L
F

1.6 4-ar 4.8 5.2 5.E 6.u 6. I
Irmt,(Mrn)

6.8 7.2 7.rr tJ.L'l 8.4

I'4ANUAL INTEGRA'I'ION

1. Baseline correction
I lreek not forrnd",4""'-
5.rz6kimmed surrogate

Dare: q/p/)t-r- tAnr I rr<f .



r)aLa I ile : /chem3/ fid3b. L/2012o90'/.b/0907b033.d
Mrrt h^d. /nhem-l/fid-rh ; /).|l)n9n'7 h/ft-nhf id-ll-r m. / vrrvrrLJ/ Jv 

' 
rp/

lrrstrumenL: fid3b. r
Clnnrafnr. AF

l).rnr\rf T-)^f a. AQ/1i /1i11r\\-P\/r . vJ/ Lw/ zwlz

M.lc'ro: FID:3B083112
FID:38 RESULTS

Compound RT Shifr Height

Analytical Resources Inc.
TPH Quani-atatr-on Report

Area Method Range

ARI ID: VI35,J
(--L-LCNI IU:
Tnicctinn. n7-SRP-2012 19:38
Dilution Factor: 1

Total Area Conc

'I'oluene I.046 0.005
c8 L.257 0.002
c10 2.895 0.001
cl2 3.'t3s 0.003
cr4 4.334 0.002
c16 4.847 0.000
c1B s.301 0.000
c20 5.694 -0.002
c22 6.048 -0.002
c24 6.370 -0.004
c25 6.527 0.002
c26 6.672 0.001
c28 6.948 -0.002
c32 7 .454 0.001
c-14 '/.680 -0.005
tril-t-c:r Peak 7.925 0.002
c36 7 .901, -0.002
o terph 5.394 0.002
'I'r:iacon Surr 7 .2:.9 0.005

30123
r2368

4355
636
60s

rozo
453 B

8 815
LL7 45
I27 09
1910 B

15553
1630s
13r97
II23I

67 65
61 94

L241 034
103 84 04

30429
9461
3482
4I7
510

l-251
4309
5500

107 1B

8422
11635

7 956
7 986

13 218
L243l

5000
5081

7 54820
696958

WATPHG

WATPHD
WATPHM

AK1O2
AK1O3

OR. DIES

(ToI-c12 )
ldl^ FaA\
\wLz-vza J

(c24-C3B)
(c10-c2s)
(c2s-c36)
\LIU-LZO,'

6qaaq'1 'lL 99e ,oarL 
-;t=-#81363s 73.0s

r269gs6 J-4s-5-q
944351 63.51 M

rL74B50 139. 87 M

1479697 82.'78 M

0u
W\b

FUEL OrL (C10-C24) 919630 63.10

BUNKERC (C10-C38)
.TET_A (C1O-CI8)

2r89486
189360

475.O5
13.15

Ii;-lng() Times: NW Diesel (3.782 - 6.424) Mi Gas(0.991
AK102 (Z.eq4, - 6.476) AK103 (6.476 - 7

- 3 .782 ) NW M. Oil
9s3) Jet A (2.844

(6.424 - 8.165)

Surrogate Area Amount ?Rec

rr-'I'arnhanrrl

Triacontane

Analyt.e

754420
696954

53.2
sB.0

LL8.2
L28 .9 ,r 'l

/t

n/7//c/)/-///
RF Curwe Date

T'riacon Surr

Diesel-
Motor Oil-
AKlO2
nK103
JetA
OR Diesel-
Bunker C

Fuel Oil

r4ra6.'7
12016.0
46950 . O

11138.6
B'/2'/ .6

r48'/ O .4
8399 .4

r4399 . O

r1 B'/6.O
4609 . O

]-457 4 .0

31-AUG-2012
31-AUG-2012
1s -AUG- 2 012
31-AUG-2012
31-AUG-2012
31-AUG-2012
11-AUG-2012
16-FER*2012

25-AVG-2012
16-JUN-2012
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FrD:38-2C/RTX-1 VT35J FID:38 SIGNAL

llP6fl9D GC Datr. 0907b033.d

2.0 2..1 4.4 4.C 5.2 t.6 6.0 6.4
Trme (Mrrr)

6.8 7.2 7.6 8.0 A.4 E.B

MANI]AL INTEGRATION

1. Ilaseline correction
3. Peak not found

/ 5. -Ekimmed surrogaLel/

DaLe: 1/r/,Anrl rzct- '

iEt#-rorfu;ahr.r
, ilejeju&=



Analytical Resources Inc.
TPH Quantitation Report

D.iLar f ile: /cl:lem3/fid3b. L/2or2o9o7 .b/o9o7b034.d ARI rD: Vr35K
McLlrod: /chem3/fid3b.i/20r2o901.b/ftphfid3b.m Cl-ienr rD:
Irlstrument: fid3b.r Injection: 07-SEP-2OL2 ]-9:57
Operator: AR Dilutj-on Factor: 1
RcporL Date: 09/L0/2012
Macro: FID: 3B083 112

FID:38 RESULTS
.zrmna,rrA DT Shift Height Area Method Range Total Area Conc

C8
c10
CL2.

CL4
cr 6

clrl
c20
c2.2
c24
c25
c?.6
c2a
L-72

L J/]

'l'oluc:ne I.04'7 0.006 2'/866 2571'7 WATPHG (Tol--C12) 740253 ]-5.76
WATPHD (Cr2-C24) 30s6633 'ffi
wATPHM (c24- c3B) 3688823 6.66
AK1O2 (C1O-C25 ) zz6e32o ffi;i
AK103 (C2s-C36) 3271-].61- 389.4s M

oR.DrES (C10-C28) 4616207 258.23 M

FUEL OrL (C10-C24) 3213351 220.49

BUNKERC (C10-C38) 6902].74 1-497.55
\JEI-A ILIU_LAO, 348285 24.19

L.251 0 . OO2 11256 7999
2.889 -0.005 3790 2236
3 .733 0.001 1058 6+O

4 .334 0.001 l-47L 1106
4.847 0.000 L772 948
s.298 -0.003 5365 5186
5.695 -0.002 18254 6940
6.O49 -0.002 51173 47520
6.389 0.014 50002 75366
6 .534 0 . 008 39'758 25483
6.6'7r -0.001 33199 6534
6. 950 0. 000 34033 4687
1 .446 -0.008 61680 58543
7 .680 - 0 . 00s 58642 60153

Irill-er Peak '7 .925 0.002 23680 3768
c36 't .905 0.002 26062 1,26'70
o tcrph s.395 0.003 L2O6386 767052
'l'ri.acon Surr '/ .2IB 0.003 IO4424B 707313

Ii.rnge Times: NW lliesel (3.782 - 6.424) ITW Gas (0 .99)" - 3.782) NW M.Oi1 (6.424 - 8.165)
AK102(2.844 - 6.4't6) AK103(6.41 6 - 7.953) Jet A(2.844 - 5.351)

Slurrogate Arca Amount ?Rec

rr l'crnhenrzl 7 5'7 O52 54 .I I2O .2
'l'ri acontane 7O73I3 58 . 9 130 . B

Analyte RF Curve Dat.e

o-Terph Surr 14L86.7 31-AUG-2012
Triacon Surr 120L6.O 31-AUG-2012
cas 46960.O 15-AUG-2012
Diesef 11138.6 31-AUG-2012
MoLor Oi1 8'727 .6 31-AUG-2O]-2
AK102 L4870.4 31-AUG-2012
AK103 8399.4 11-AUG-20L2
JetA 1,4399.O ].6-FF'B-2O]-2
OR Diesel- l-7876.O
Runker C 4609.0 25-AUG-20a2
I;'ueI Oil L45'74.O 16-JUN-2012

/ nf nlr
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FJ.D : 3B- 2C /RTX- 1 VI35K FID:38 SIGNAL

llt'E190 GC Ilata. 09O7b034.d

i:

MANUAI, TNTEGRA'|ION

1. Baseline correcti-on
3. Peak not found
--\ ^,F. )Sk Lmmed surrogat-e

Analyst ' 4
/l

Dare: f,/Plrl.---T--r

4. | -t,4 4.E 5.2 5.6
. Trmu (1"1 rn)



firs5ilsrb@
INCORPORATED

Matrix: Soil

( o-TER ) n-Tornhanrr'l

090712MB
cMS-08 302 0r2- 4

cMS-08302 072-22
cMS-083020L2-23
cMs-08 302 0L2-24

Log

LCS/MB LIMITS

(68-722)

Pren Methoci: SW3550B
Number Range: 12-16910 to

HCID SURROGATE RECO\IERY SUMIIARY

OC Ronnrt NIn. \/T?q-RIJ? F'nni naor---y *.,- -rJ_ngProject: Cashmere Mil-l- Sj-te

C1ient ID O-TER TOT OUT

1198 0
118? 0
118% 0
118? 0
).202 0

QC LIMITS

( s0-150 )

r2-r6920

v)n6 | tn r \/ I <5
FORM-II HCID

ffiffi'*":n _-,



arsifisr!@
INCORPORATED

Matrix: Soil-
Date Received: 09/05/12

ARI ID

TOTAL HCID RAI.IGE HYDROCARBONS-EXTRACTION REPORT

At(-L JOD: V155
Project: Cashmere Mil-l- Site

\imnta tslnal

u.l-tent l.u
Dron

Amt Vol- Basis Date

L2-L69L0-090712MB Method Blank 10.0 g 5.00 mL - 09/01/72
12-169I0-VI35A CMS-083020I2-4 8.O2 q 5.00 mL D 09/01 /1,2
72-76978-vI35I cMs-08302012-22 8.61 g 5.00 mL D 09/07/I2
12-76979-VI35J CMS-08302O!2-23 5.33 q 5.00 mL D 09/01 /I2
L2-L6920-VI35K CMS-083020I2-24 6.96 q 5.00 mL D 09/07 /I2

Basj-s: D:Dry Weight W:As Received
HCrD Extraction Report 

LF F =L+ 
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arssilsrb@
INCORPORATEDORGAI{ICS A}IAIYSIS DATA SHEET

TOTAL DIESEL R,A![GE HYDROCARBONS
NWTPHD by GClFID-Silica and Acid C1eaned QC Report No: VI78-RH2 Engineering
Extraction Method:
Page 1 of 1

Matrix: Soil
Data Rel-ease Authorized:
Reported: 09/L3/L2

ARI ID Sample ID

Project: Cashmere Mil-l- Site

Extraction Analysis EE\/
Date Date DL Range,/Surrogate RL Resu].t

MB-091112 Method BLank 09/1,7/72 09/1,1,/1,2 1.00 Diesel Range 5.0 < 5.0 U
12-1"11"93 HC ID: --- FID3B 1.0 Motor Oil Range 10 < 10 U

o-Terphenyl 108?

VI78A CMS-08302O1.2-24 09/11,/1.2 09/II/I2 1.00 Diese1 Range 7 .3 110
1.2-711.93 HC ID: DRO/MOTOR OIL FID3B 1.0 Motor OiI Range L4 29O

o-Terphenyl 93.8?

Reported in mglkg (ppm)

EFV-Effective Fi-nal- Vol-ume in mL.
DL-Dil-ution of extract prior to anal-ysis.
Rl-Reporting limit.

Diesel- range quanti-tation on total peaks in the range from C12 to C24.
Motor Oil range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate resul-ts of organics or additional hydrocarbons in
ranqes are not identifiable.

FORM I



Analyt.ical Resources Inc.
TPH Quantit.at.ion Report

n:F: fila. /^h^n3/fid3b.i/2OI20911.b/O9IIbO42.d ART ID: VITBMBSl
Method: /chem3/fid3b. i/20720911.b/ftphfid3b.m Cfient ID:
Instrument.: fid3b.i Injection: 11-SEP-2]I2 t9:39
Operator: JR Dilution Factor: 1

R()port Date: 09/13/20:_2
Macro: tr'ID: 38083112

FID:38 RESULTS
n^mn^lln; DT Shift Hej-ght Area Method Range TotaL Area Conc

:['ol-uene 1.037 -0.007 23259 18514
L.256 -0.003 9420 6660
2.89L -0.001 970

CB

c10
c]-2
cl4
c16
C1B
c20
c22
c24
c25
l-zo

c28
c32
c34

aa A

3.735 0.003 6594 6489
4.338 0.006 L82s 1963
4.849 0.001 2595 242'l
5.301 0.000 2265 2009
5.698 0.001 1,736 rBB2
6.0s1 0.000 1s36 1s90

WATPHG (To1-C12)
WATPHD (C1,2-C24)
WATPHM (C24-C38)
AK102 (C10-C2s)
AK103 (C25-C36)

oR.DrES (C10-C28)

FUEL OrL (C10-C24)

BUNKERC (C1O-C3B)
JET-A (C1O-C1B)

4336]-2 9.23
I4s844 -L3-D€-74504 8.54
2A2o7s 'ffi-
535s9 6.38

225936 12.64

211016 l-4.4A

285520 61.95
173518 12.05

6.374 0.000 4047 778

678
6.949 0.002 1361 1287
7 .453 0.002 2303 2335
7 .641 -0.001 814 1131

6.527 0.003 3189 22].5
6.610 -0.001 926

Irilter Peak 7.924 0.005 1,447 2001
7 .895 - 0 . 005 1,267 661c36

o-cerph 5.393 0.002 1143859 690223
'fri.zrcon Surr 7 .2l-8 0.006 908959 61802A

Ii.rngc Times: NW Diesef (3.182 - 6.423) NW Gas(0.994 - 3.782) NW M.Oi1 (6.423 - 8.153)
AK102 (2.843 - 6.4'75) AK103 (6.47s - '1 .950) ,:et A(2.843 - 5.3s1)

Surroqate Area Amounir ?Rec

n-l'ernhenrzl 690223 48.'7 108.1
Triacontane 618021 54.4 114.3

Analyte RF Curve Date

,z o7/zfzo-Terph Surr 14L86.7 31-AUG-2012
Triacon Surr I20a6.O 31-AUG-2012
Gas 46960.0 15 AUG-2012
Diesel 11138.6 31-AUG-2012
Motor Oif 872'7 .6 31-'AUG-2012
AK102 14870.4 31-AUG-2012
AK103 8399.4 11-AUG^2012
JetA 14399.O 15-FEB-2012
OR Diesel 17876.O
Bunker C 4609.0 25-AUG-2O12
FueI Oil 14574.O 15-JUN-2012

,'B#F* D r 
-sIqs .E *T* ;3 Eii H-.5 €F *+ €f
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Anal-ytical Resources Inc.
TPH Quant.iLation Report

Data file : / c}rem3/ fid3b. i/20L209I1.b/0911b04s.d
Method: /chem3/fid3b. i/ 2or20911.b/ftphfid3b.m
Instrument: fid3b. i
nnar^|-^r. .TP

Iteport Date: 09/13/20L2
Macro: FID: 38083112

ARI ID: VITBA
Client ID:
Tnier'f ion. 11-SEP-20l-2 20:36
Dilution Factor: 1

Total Area ConcCompound RT Shift
FID:38 RESULTS

Height Area Method Range

Toluene
CB

c10
CT2
c14
Lao

c18
c20
c22

LZ3

LZO

c2a
c32
c34
l. al Ler PeaK
c36
n- farnh

Triacon Surr

1.034 -0.010 26576
L.254 -0.006 LL209

WATPHG (To1-C12)
WATPHD (Cr2-C24)
WATPHM (C24-C3B)

AAIUZ \UIU-UZf ,/

AK103 (C2s-C36)
oR.DrES (C10-C28)

FUEL OIL(C10-C24)

BUNKERC (C1O-C38)
JET-A (C10-C18)

,:3 

"Z 
0Y0

-4

f vvo. ou
ffifr- rl

t;;;. ou ' rna 
' 
I

834.53 M

2.900 0.007 9263

6.945 -0.002 287753
7 .447 -0.004 267888
7 .6a]- -0.001 155510
7 .9r7 -0.003 r2r154
7 .90r 0.000 130750
s.394 0.002 L0L4652.
7 .223 0.011 BL154a

20680
8625
9113

III72
7 L37

15026
41312
25332

119 511
9s 516

r7 17 6L3
8L21,337

I7 427323
9r7r7t8

L5959277
L49L8L25

26257 972
L597 7 63

5697.14
110.96

3 .73s 0.003 12118
4.334 0.002 9599
4.A48 0.000 16452
5.304 0.003 45759
5.697 0.001 s7923
6.051 0.000 LL93't6
6.370 -0.004 716979
6.52r -0.004 L36252 24021
6.673 0.003 Ls9982 7s324

288496
280513

27539
62303
25L90

5 9 9111
487 907

BB3O64B 505 .92

Range Times : NW Di esel (3 .7 82 - 6 . 423 ) t'tw Gas ( 0

AK102 (2.843 - 6.47s ) AK103 (6.475
994 - 3.782)
- 7.950 ) Jet

Nw M.Oi1 (6
A(2.843 -

.423 - 8.163)

Surrogfate Area Amount ?Rec

rr -'T.arnhanrrl
'-friacontane

Anr_lrrfa

5 99111
487 901

42 .2
40 .6

93.8
90.2

RF Curve Date 74/ttf )z
n-'narnl-r errrr

Triacon Surr

Diesel
Motor Oil
AKlO2
AK1O3
Jet-A
OR Diesel
Bunker C

t ue1 ua-L

14ra6.l
12015.0
46960 . O

11138.6
8727.6

L4870.4
8399 .4

L4399 .0
17 B'7 6 .0

4609 . O

1451 4 .0

31-AUG-2012
31-AUG-2012
15 -AUG-2 012
3 1 -AUG-2 012
3 1 -AUG-2 012
3 1 -AUG-2 012
11 -AUG-2 012
16-FEB-2012

25-AUG-2012
16-JUN-2012
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FtD 38-2C/RTX-1 VI78A FID:38 SIGNAL

HP6890 GC lata. 0911b045.d
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MANUAL INTEGRATION

1. Baseline correction
3, .Peak not found
s. )skimmed surrogace
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Ar3iilsrb@
INCORPORATED

CLEA}IED TPITD SURROGATE RECOVERY SUMb{ARY

Matrj-x: Soil- QC Report No: VI78-RH2 Engineering
Pro-iect: Cashmere Mi-l-l- Site

Client ID OTER TOT OUT

MB-091112
LCS-0 9LL1"2
LCSD-091112
cMs-083020L2-24 93.8t 0

LCS/MB LTMITS QC LTMITS

(OTER) : o-Terphenyl (50-150) (50-150)

Prep Method: SW3580A
Log Number Rangez I2-I7193 to 12-17193

1083 0
115t 0
7I'72 0

Page 1 for VI78
FORM-II TPHD
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*rsbffsr!@
INCORPORATEDORGAI{ICS Ar\TALYSIS DATA SHEET

tilwTPlID by GClFID-SiIica and Acid C]-eaned
Page 1 of 1

Lab SampJ-e ID: LCS-O9III2 QC
LIMS IDz L2-L7L93
Matrix: SoiL .4
Data Rel-ease Autho r:-zed.z fr
Report ed : 09 / 1,3 / 12

Date Extracted LCS/LCSD: 09/11-/1,2

Date Analyzed LCS: 09/1,!/12 19:58
LCSD: 09/LL/12 20:L'l

Instrument/Analyst LCS: FID/JGR
LCSD: F]D/JGR

Sarnple ID: LCS-091112
LCS/LCSD

Report No: VI78-RH2 Engineering
Project: Cashmere MiLl- Site

Spike tCS
LCS Added-LCS Recovery

Date Sampled: 08/30/12
Date Received: 09/05/12

Sampl-e Amount LCS:
LCSD:

Final Extract Vol-ume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Spike
LCSD Added-LCSD

10.0 q
10.0 g
1.0 mL
1.0 nL
1n

LCSD
R€covery

DieseI 133 150 88.7* 138 150

TPHD Surrogate Recovery

LCS LCSD
o-Terphenyl 115t 117?

Resul-ts reported in mglkg
RPD cal-cul-ated using sampl-e concentrations per SW846.

92 -O* 3. ?g

FORM III



Analyt.ical Resources Inc.
TPH Quantitation Report

Dara f ile: /chem3/fid3b. i/2or2o91,1 .b/0911b043.d ART rD: vr78LCSS1

Compound RT Shift Height Area Method Range

Maf hn^. /nham?/f id?h ; /)n1 
"nq11 

l-,/ft-nhf id?h m. / erreilrJ/ . LI zvLzvrLL.vl L eyrrlrvJ!.trr

Instrument: fid3b.i
Operator: ,TR

Report Date: 09/13/2012
Macro: FID: 3B083112

FID:38 RESULTS

Client ID:
Iniection: 11-SEP-20L2 19 :58
oilution Factor: 1

Total Area Conc

WATPHM (C24_C38) 393032 45.03
AK1o2 (c1o-c2s) 17s6s894 TT6ffi n
AK103 (C25-C36) 35L'7 04 4r . A1

oR.DrES (C10-C28) 17662468 988.05 M

FUEL OrL(C10-C24) 17535431 r2O3.20

BUNKERC (C10-C3B) r7928463 3889.90
JET-A (C10-C1B) 1326oB6s 920.96

I'ofuene 1.033 -0.011 24837 25668 I,VATPHG (Tof -C12) 4].75567 88.92
WATPHD (Cr2-C24) r4793s91, 1328.14 

_CB

c10
CI2
CI4
c16
C1B
c20
c22
c24
c25
c26
c28
c32
c34

I.254 -0.005 10494 799r
2 .900 0 . 007 r.06264 84427
3.735 0.003 208554 161783
4.336 0.004 3s61s9 310138
4.852 0.004 569135 397428
5.306 0.005 47361,6 378]_4'7
5.699 0.003 352076 291,332
6.052 0.002 188131 ].35272
6.372 -0.001 50599 41006
6.524 -0.001 23230 22883
6.6'70 -0.001 9349 9633
6.946 -0.001 2433 2063
7 .45A 0.000 78l-6 5490
'7 .683 0.001 10590 5118

Fi,Lt.er Peak 7 .923 0.004 859 l-l-23
7 .903 0.003 516 240c36

o-Lerph 5.396 0.005 1175075 73L6O4
I'r:iacon Surr 7 .2I4 0.002 956046 622637

Itange fimes: Nhl Diesel-(3.782 - 6.423) NW Gas(0.994 - 3.'782) NW M.Oil (6.423 - 8.163)
AK1O2 (2.843 - 6.475) AK103 (6.47s - 7.950) Jet A (2.e43 - s.351)

Surrogate Area Amount ?Rec

o-Terphenyl 731604 51.6 a14.6
lriacontane 622637 51.8 115.1

Analyte RF Curve Date

o-Terph Surr 1-4186.7 31-AUG-2012
I'riacon Surr t2OI6.O 31-AUG-2012
Gas 46960.O 15-AUG-2012
Diesef 11138.6 31-AUG-2012
Motor oif 8727.6 31-AUG-20]-2
AK102 L4870.4 31-AUG-2012
AK103 8399.4 11-AUG-20L2
JetA L4399.O 16-FEB-2012
OR Diesel ]1876.0
Bunker C 4609.0 25-AUG-20I2
Fuef Oi1 L4574.O 16-,rUN-2012

/ a/t/z
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FTD : 38-2CIRTX- 1 VITBLCSSl FID:38 SIGNAI

tlP689O El !rLa. 0911b043.d
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rAn::l rrcf . DaLe: oa [\ltz

rAi***F-'-,reffidrb*
\9 ; -=;= g.!EJ€.FLF:



Analyt.ical Resources Inc.
TPH Quant.itation Report

T'r:f r f .i ra. /dh^n1 f f].d3b.L/2oI20911.b/O9LAb044.d ARI ID: VITBLCSDSl
MeLhod: /chem3/fid3b.i/20L209L1.b/ftphfid3b.m Cfient rD:
Trrstrrrment: fid3b.r Injection: 11-SEP-20I2 20:17
nnara tnr. .TR DilutiOn Factor: 1

Report- Date: 09/13/201,2
Macro: FID:38083112

FTD:38 RESULTS
.amnn'nA PT Shift. Height Area Method Range Total Area Conc

LO

c10
CL2
CI4
c16
c18
c20
c22
c24
c25
c26
C2B
c32
c34

Tol-uene 1.055 0.011 21,239 1,6582 WATPHG (ToI-C12) +5]-5282 96.15
wATpHD (CA2-C24) 1s373s62 1380.20
WATPHM (C24_C38) 17s34e 4-0.3
AK1o2 (c:-o-c2s) 18 4oG637 tffivt
AK103 (C25-C36) 130s45 15.54

oR.DIES (C10-C2B) 18s09750 103s.45 M

FUEL OrL (C10-C24) 18373735 1260 .'72

BUNKERC (C10-C38) 18549084 4024.56
JET-A (C10-C18) 13954L]-7 969.rL

1.255 -0.004 10530 7632
2.890 -0.003 3s723 13780
3.736 0.004 224455 I702r9
4.336 0.004 36A937 26206r
4 .853 0.005 555645 43576r
5.307 0.006 484844 398954
5 .699 0 . 003 364654 309460
6.051 0.000 L97r92 435704
6.372 -0.001 51604 40488
6.524 -0.001 23156 20'744
6.61 0 -0.001 984'7 10111
6.948 0.001 2352 t927
'7.452 0.001 2rr4 1801
7 .682 0.000 5s7 429

Filter Peak 7 .922 0.003 981 1,328
7 .90a 0.001 676 426c36

o-t.erph 5.398 0.006 ]-173794 74B2OI
'I'r.iacon Surr 1 .216 0.004 932756 633456

I?.rnqc Times: NW Diesel (3.182 - 6.423) NW Gas(0.994 - 3.782) NW M.Oil (6.423 - 8.163)
AK102 (2.843 - 6.415) AK103 (6.47s - 7 .95O) Jet A (2.843 - 5.351)

Surrogate Area Amount ?Rec

o-Terphenyl '74820a 52.7 Ia7 .2
I'riacontane 633456 52.7 IL1 .2

r ,/"/,Analyte RF Curve DaLe

o-Terph Surr 1,41,86 .7 31-AUG-2012
'lriacon Surr 12016.0 31-AUG-2012
cas 46960.O 15-AUG-2012
Diesel 11138.6 31-AUG-2012
MoLor Oil- 8127.5 31-AUG-2OL2
AK102 l.4870.4 31-AUG-2012
AK103 8399.4 11-AUG-20]-2
JetA 1,4399.O I6-EEB-20L2
OR Diesel 11876.0
Bunker C 4609.0 25-AVG-2OI2
Fuef oil 1-4574.O 16-JUN-2012
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1. Baseline correction
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fiIs:fiStb@
INCORPORATED

TOTAI DTESEL RAI.IGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: VI78
Proiect: Cashmere Mil-l- SiteMatrix: Soil-

Date Received: 09/05/1,2

Cf ient Final- Prep
ARI ID Cl-ient fD Amt Vol- Basi-s Date

72-11 193-091112MB1 Method Bl-ank 10.0 q 1.00 mL - 09/l-1./I2
72-I'l 193-091112LCS1 Lab Control 10.0 q 1.00 mL - 09/II/72
1-2-L1 193-091112LCSD1 Lab Control Dup 10.0 g 1.00 mL - O9/II/I2
L2-L1193-VI78A cMs-083020L2-24 6.88 q 1.00 mL D O9/II/I2

Basis: D:Dry Weight W:As Received
Diesel Extraction RePort rJ: E= . ffiffiffii;:g



ORGAI{ICS AT.IALYSIS DATA SHEET
BETX by Method SW8021Bt'Iod
TPHG by Method NI{TPHG
Page 1 of 1

Lab Sample fD: VI35B
LIMS ID:. 1,2-1,691L
Matri-x: Soil
Data Refease Authorized:
Reported:. 09/L3/L2

Date Analyzedz 09/11,/12 12243
lnstrument/Analyst z PlD2 / JLW

aANALYTTCAL (fu
RESOURCESV
INCORPORATED

Sanple ID: CMSI-08302012-5
SAMPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mj-11- Site

Event: NA
Date Sampled: 08/30/12

Date Received: 09/05/1,2

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Percent Moisture: 9.62

CAS Nunber Ana1yte RL Reeult

1I-43-2 Benzene 25 < 25 U

108-88-3 To]uene 25 < 25 U

100-41-4 Ethylbenzene 25 < 25 t)
179601,-23-1, m,p-Xy1ene 49 < 49 U

95-41-6 o-Xvlene 25 < 25 U

GAS ID
Gasofine Range Hydrocarbons 4.9 < 4.9 U

BETX Surrogate Recovery

Tri-ffuorotofuene L00?
Bromobenzene 96.8?

GasoJ.ine Surrogate Recovery

Trif luorotol-uene
Bromobenzene

105?
10 6?

BETX val-ues reported in pg/kS (ppb)
Gasofine val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e gasoline pattern.
A'.+nfi+-+i totaf peaks in the gasoline range from Tofuene to Naphthal-ene,vuqllLrLqLrull ull

Resul-ts corrected for soif moisture content per Secti-on l-1.1-0.5 of EPA Method 8000C.

FORM I -G 5 -e_n FiL-lF&:-L-,



ORGAI{ICS AI.IAIYSIS DATA SHEET
BEIX by Method SW8021BMod
IPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: VI35C
LIMS ID: L2-L6912
Matrix: Soil n
Data Rel-ease Autho rir"a, ftl
Reportedz 09/13/L2

Date Anal-yzedz 09/Il/72 13:11
Instrument/Analyst z PID2 / JLW

F
ANALYrtcALrlfiD
RESOURCES\Z
INCORPORATED

Sanple ID: CMSI-O8302OL2-6
SAMPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mill- Site

Event: NA
Date SampJ-ed: 08/30/12

Date Received: 09/05/12

Purge Vol-ume: 5.0 mL
Sample Amount: 83 mg-dry-wt

Percent Moisture: 17.18

CAS Nuuber Analyte RL Reeult

11-43-2 Benzene 30 < 30 U

108-88-3 Toluene 30 A2
100-41-4 Ethylbenzene 30 < 30 U

179601-23-1 m,p-Xylene 60 ?L
95-47-6 o-Xylene 30 34

GAS ID
Gasoline Range Hydrocarbons 6.0 73 cAS/cRO

BETX Surrogate Recovery

Trifluorotoluene 98.42
Bromobenzene 1018

GasoLine Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

10 3t
110 ?

BETX val-ues reported in VS/kS (ppb)
Gasol-j-ne val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasofine or weathered gasoline.
GRO: Positive result that does not match an identifiabl-e qasoli-ne pattern.

Quantitatlon on total peaks in the gasoline range from Tol-uene to Naphthalene.

Results corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



Analytical Resources Inc.
BETX/cas Quantit,ation Report

Data file r-: /chem3/pid2.L/}9LLL2-L.b/o911a008.d ARr rD: vr35c
Data file 2: /chen3/pid2.i/O9LLL2-2.b/0911a008.d clienr rD: cMS-0830201_2-5
Method: /chem3/pid2. i/ 09LLL2-2.b/P.rDB.m
Instrument: pid2. i
Gas Ical Date: 26-,JUII'Y-2OL2

Injection Date: l-L-SEP-201-2 L3 : l-L
Matrix: SOIL
Dilution Factor: 1-. 000

BETX Ical Date: 26-,JIIL-20L2

FID Surrogates

RT Shift Height Area tRec Compound

7 .296 - O . 01-5 5119 94486 1-03 . 4 TFT (Surr) ,"'
1-4.805 -0.012 40L0 511-50 110.3 BB (Surr)

PETROLEI]M HYDROCARBONS (FID)

Method Range RF Total Area* Amount

WATPHG ?o1-C1-2
80L5C 2MP-TMB
AKL0l- nC6-nCl0
NWTPHG To1-Nap

9.1_4 ro t7.s7) 69L4s2 720272 L.042 M

4.00 to t5.74) L522325 s88128 0.386 M

4.42 Eo 14.48) L2tO379 4sL610 0.373 M

9.14 to Lg.58) 705433 855264 L.2L2 yr ./

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area

= = =:-::=::::::=:l= :=:::= ::: =::=::t 1:=::=::=::::= = = = =

PID Surrogates
RT Shift Response ERec Compound

7.323 -0.017 27343 98.4 TFT(Surr)
L4 .823 - 0 . 01-3 42937 l-00 . 5 BB (Surr)

sw80218 (PrD)

RT Shift Response Amount Compound - \4\J \^
6.576 -0.018 398 o.2L Benzene 'J \ -r \\V

,1 l\ u\
9.242 -0.018 l-750 l-.35 Toluene ,/ "\\

12. 050 -0. 01-2 46'7 0.40 Ethylbenzene
L2.2OL -O . O2L L190 1,.L7 M,/p-Xylene
1-3 . 094 -O .024 500 0 . 57 O-Xylene

ND MTBE

A Indicates Peak Area was used for quantitation instead of Height
N Indicates peak was manually integrated

r ra tur' . Fr,rFra-'a--'V E Jd - EiEla-rJ{ I
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Baseline correction
Poor chromatography
Peak not found
Totals calculation

Other5.

Analyst: x-LJ



ORGA}TICS A}IAIYSIS DATA SHEET
BETX b!, Method SW8021BNlod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: VI35D
LIMS ID: ]-2-169]-3

aANALYTICALIhT=r
RESOURCES\Z
INCORPORATED

Sample ID: C!!Sl-08302OL2-7
SAMPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

Event: NA
Date Sampled: 08/30/12

Date Received: 09/05/1,2

Purge Vol-ume: 5.0 mL
Sample Amount: 92 mg-dry-wt

Percent Moisturez 6.92

RI. Resu]-t

nMatri-x: Soi-l-
Data Rel-ease Authorizedz .,Reported:09/L3/72 "

Date AnaJ- yzed: 09 / LL / L2 13 : 3 9
Instrument,/Analyst : PID2 / JLW

CAS Nurber Anal.yte

1I-43-2 Benzene
108-88-3 Tol-uene
100-41-4 Ethylbenzene
I'l960L-23-L m,p-Xylene
95-47 -6 o-Xv.l-ene

27 <27V
21 <27U
27 <27U
54 < 54 u
21 <27U

GAS ID
74 GROGasoline Range llydrocarbons 5.4

BETX Sunogate Recovery

Trif l"uoroto]uene 99.12
Bromobenzene 1,022

Gasoline Surrogate Recovery

Trif l-uorotoluene
Bromobenzene

104 ?
rL26

BETX val-ues reported in Vg/kg (ppb)
Gasol-ine values reported in mglkg (ppm)

GAS: Indj-cates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e qasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthal-ene.

Resu]ts corrected for soil- moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I , i*.lrylr- " rtrz€a#-r*
- EJE}Est =E;



Analytical Resources Inc.
BETX/Gas Q'uantitation Report

Data file r-: /chem3/pid2.i/}9LLL2-L.b/o9i_l_ao09.d
Dara file 2 : /chem3/pid2.i/ 09LL!2-2.b/O9L1_a009.d
Method : /chem3 /pi d2 . i / O9LLL2-2 .b / prDB .m
Instnrment: pid2. i
Gas Ical Date: 26-JVLY-2OL2
BETX Ical Date: 26-J|IIJ-2OL2

ARI ID: VI35D
Client ID: CIvIS-083020L2-7
Injection Date: 11-SEP-20L2 L3239
Matrix: SOIL
Dilution Factor: 1.000

FID Surrogates

RT Shift Height Area tRec Compound

7 .293 -0.0L8
14 . 804 -0. 0L3

6L73
4054

9237L 104.3
55915 1_11.5

TFT (Surr) ./
BB (Surr)

PETROLET'M HYDROCARBONS (FID)

Method Range Total Area*

WATPHG
8 0l_5c
AK1O1
NWTPHG

Tol -Cl2
2MP-TMB

nC6-nCl0
Tol-Nap

L7.s7)
Ls.74)
L4.48)
L8.s8)

69L452
L522325
L2L0379

705433

798688
3 s1058
L96228
9s9489

1. L55
0 . 231_

0.L52
l_.350

M

M

M

M./

9.L4
4.00
4.42
9.t4

to
to
to
to

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area

===:-::=::::::=::=:=:::=:::=::=::11:=:l=::=::::===== ===========

PID Surrogates
Shift Response tRec Compound

7.321-
L4.823

-0.018
-0.013

27708 99.7
43385 10r..7

sw80218 (PrD)

TFT (Surr)
BB (Surr)

shifr Response AmouIIt Compound

ND
9.240

L2 .096
L2.203

ND
ND

-0. oro
0. 034

-o_11'

5l_3
450
320

;;.
0.39

I _l'

Area was used for guantitation
was manually integrated

Benzene
Toluene
Ethylbenzene
u/e-xylene
O-XyIene
MTBE

instead of Height

't\rr\rz

Peak
peak

A
N

Indicates
Indicates
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MANUAI TNTEGRATION

Baseline correction
Poor chromatography
Peak not found
Totals calculation

Other

Analyst, l&J Dare: ll,ulrr-
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ORGAI.IICS AIiIAIYSIS DATA SHEET
BETX by Metbod SW8021Et'lod
TPHG by Method NWAPHG
Page 1 of 1

Lab Sample fD: VI35E
LIMS ID: L2-L69L4
Matrix: Soi-l-
Data Rel-ease Authorized:
Reportedz 09/13/12

Date Ana1yzed: 09/1.1,/12 I4:07
Instrument/Analyst : PID2 / JLW

CAS Nuober Analyte

a,
ANALYTICAL TI':tr
RESOURCES\7
INCORPORATED

SanpJ.e ID: CMS-08302012-8
SA}4PLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-I Site

Event: NA
Date Sampled: 08/30/1,2

Date Received: 09/05/1,2

Purge Vol-ume: 5.0 mL
Sample Amount: 96 mg-dry-wt

Percent Moisture: 3.88

RL Result

11"- 43-2 Benzene
108-88-3 Tol-uene
100-4 1-4 Ethylbenzene
L1960I-23-I m,p-Xylene
95-47-6 o-XvLene

26 <26U
26 <26U
26 <26U
52 <52V
26 <26U

GAS ID
Gaso.l-ine Range Hydrocarbons 5.2 < 5.2 U ---

BETX Surrogate Recovery

Trif l-uorotoluene 96.88
Bromobenzene 92.22

Gasoline Surrogate Recoverlz

Trif l-uorotoLuene
Bromobenzene

r02z
100?

BETX val-ues reported in V9/kg (ppb)
Gasoli-ne val-ues reported in mglkg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive resul-t that does not match an identifiabl-e gasoline pattern.

Quantitation on total- peaks in the gasoline range from Toluene to Naphthalene.

Resu]ts corrected for soil moisture content per Section l-1.10.5 of EPA Method 8000C.

FORIT I



A:sbilSrb@
INCORPORATED

AK.L JOD: VI55
Matrix: Soil-

BETX SOIL ST'RROGATE RECOVERY ST'MIIARY

QC Report No: VI35-RH2 Engineeri-ng
Project: Cashmere Mill- Sj-te

Event: NA

TOT OUTClient ID
MB-091112
LCS-091112
LCSD-091112
cMS-08 302 072-5
cMS-083020L2-6
cMS-08 302 012-7
cMS-08 302 012-8

(TFT) : Trifl-uorotol-uene
(BBZ) : Bromobenzene

Log Number Range: 12-16911 to

LCS/MB LIMITS QC LIMITS
(80-120) ( 69-L26)
(80-120) (49-143)

12-r6974

95.08 96.58
1048 rO2Z
1018 101?
1008 96.8r

98.48 101?
99.72 r02Z
96.8? 92.22

n
n
n
n
n

n

FORM II BETX

Page 1 for VI35



Aisiilsrb@
INCORPORATED

IPHG SOIL SURROGATE RECOVERY SUMIIARY

ARI Job: VI35 QC Report No: VI35-RH2 Engineering
Matrix: Soil- Project: Cashmere Mil-L Site

Event: NA

Cl-ient ID BEB TFT BB.Z TOT OUT
MB-091112
LCS-0 91]-12
LCSD-091112
cMs-08302012-5
cMS-083020I2-6
cMS-08302012-7
cMS-08 302 012-8

NA 99.42 1058 0
NA 106? 1108 0
NA 1038 1088 0
NA 1058 106? 0
NA 103t 1r.08 0
NA 10 4 I 1,1.22 0
NA tO2Z 100? 0

FORM II TPHG

Paoe r ror vt55
rrd' E ."=a3 H"F€Jefjq.! E

LCS/MB LIMITS QC LIMITS
(TFT) : Trifl-uorotoLuene (80-120) (65-128)
(BBZ) : Bromobenzene (80-120) (52-149)

Log Number Range: L2-L6911 to 1-2-L69L4



ORGAT.UCS A}TAIYSIS DATA SHEET
BETX by Method SW8021Et"1od
Page 1 of 1

Lab Sample ID: LCS-091112
LIMS ID: 12-L6911
Matrix: Soi-l
Data Rel-ease Authorized:
Reported:. 09/1.3/12

Date Analyzed LCS: 09/1-1./1.2 1-l:I7
LCSD: 09/11/1.2 11:45

Instrument/Analyst LCS : PlD2/ JLw
LCSD: PID2/JLW

Analyte

ANALYTICALIa
REsouiic;sV
INCORPORATED

SampJ-e ID: LCS-091112
LAB CONTROL SAMPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l Site

Event: NA
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Sample Amount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recowery RPD

Benzene
Toluene
Ethylbenzene
m, p-Xylene
n-Vrrl ana

RPD cal-cul-ated using sample concentrations per SW846.

BETX Surrogate Recovery

1_83 185 98. 98 184 18s 99. 5E 0. 5t
20to r-980 r02z 2000 1980 101* 0.58
490 580 84.5t 486 580 83.8t 0.88

2140 2120 101S 21,20 2120 r-00S 0.98
9s4 960 99. 41 940 960 97 . 98 1. s8

Reported in pglkg (ppb)

Trif l-uorotol-uene
Bromobenzene

LCS LCSD
10 4 ? 101t
L02Z 1018

FORM III V t 
-E-* 

! S<Jglt--!E !



ANALYTICALI-7A:
RE$id;E\4/

ORGAIIICS AI.IALYSIS DATA SHEET INCORpORATED
TPHG by Method NWTPHG g:nFle ID: LCS-091112
Page 1 of 1 LAB CONTRoL SAMPLE

Lab SampJ-e ID: LCS-091112 QC Report No: VI35-RH2 Engineeri-ng
LIMS ID; 12-1691,I Proiect: Cashmere Mil-l- Site
Matrix: Soil- /,1 Eient: NA
Data Rel-ease Authorized, ,'9 Date Sampled: NA
Reportedz 09/13/12 Date Recej-ved: NA

Date Analyzed LCS: 09/1,1,/12 1,1,:11 Purge Volume: 5.0 mL
LCSD: 09/1L/12 11:45

Instrument/Anal-yst LCS: P|D2/JLW Sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/JLW LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD
Analyte LCS Added-LCS R€covery LCSD Added-LCSD R€cov€ry RPD

Gasoline Range Hydrocarbons 56.0 50.0 LL2Z 55.4 50.0 111t 1.l-t

Reported in mglkg (ppm)

RPD cal-cul-ated using sampl-e concentrations per SW846.

TPHG Sunogate Recovery

LCS LCSD
Trifl-uorotol-uene 106? 1038
Bromobenzene 1108 108?

FORM III



Analytical Resources Inc.
BETX/Gas Quantitation Report

Dara file 1: /chem3 /pidz.i/09rLL2-L.b/o91laoo4.d
Dara f ile 2 : / chem3 /pid2 . i/ 09rlr2-2.b/ og]-Lao04 . d
Mertrod: / chem3 /pLd2 . i/091-1,'t 2-2 . b/prDB. m

f nstnrment: pid2 . i
Gas Ical Date: 26-,JrJI'Y-2AI2
BETX Ical Date: 26-JIJL-2012

ARI ID: 1,CS0911
Client fD:
Injection Date: 11-SEP-2012 LL:L7
Matrix: WATER

Dilution Factor: 1,.000

RT

FID Surrocrates

shifr Height Area BRec Compound

7.30r
1-4.810

Method Range

-0
-0

010
007

625L
3988

105.6
ro9.7

109361
42494

TFT (Surr)
BB (Surr)

PETROLET]M HYDROCARBONS (FTD)

t(t Total Area* Amount

WATPHG Tol-C12
8015C 2MP-TMB
AK10l nC6-nC10
NWTPHG To1-Nap

Indicates manual

Surrogate areas
Range marker RT'

( 9.14 Eo 17.57)
( 4.00 to 15.74)
( 4.42 to l-4.48)
( 9.L4 to 18.58)

691452
t522325
L2r037 9

70543 3

7'73922
171_ I9 68
13 9 0 81-1

7 903 48

1.
1.
1.
1

119
LZ>
]-49
120

integration within range

are subtracted from Total Area
s are set by daily RT standard

RT

7.327
14.830

RT

5. s80
> . z)z

12 .05'1,
12.2I4
13.108

ND

rndicates Peak
Indicates peak

shi fr

- u - v Lz
-0.006

shifr

-o.01-4
-0.008
-0.0t-1
-0.008
-0.01-0

Area was used
was manuaLlv

PfD Surrogates

::::::::
28990
43386

sw80218 (PrD)

::::::::
7 092

52086
l_t-3 8 5

4380'l
'1,6661,

::i::::i
TFT (-(rrrrl

BB (Surr)

::T::::
Benzene
ToLuene
Ethylbenzene
M/P-Xylene
O-Xylene
MTBE

instsead of Hei-ght

?Rec

t-04 .3
101.7

Amount

3 .66
40.2'7
9.81

42.89
19.08

t(t)
.J"

l..\.\ 
I

for quantitation
integrated

rr\tu
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Analytical Resources Inc.
BETx/cas Quantitation Report

Data file l-: /chem3 /pidz.i/O9II]-2-1.b/0911-a00s.d
Data file 2 : /chem3 /pid2. i/o9rrL2-2.b/ og]-Lao05.d
Merhod: /chem3/pid2.i/ 091-112-2.b/PrDB.m
Instrument: pid2. i
Gas lcal Date: 26-,J\JLY-2O12
BETX Ical Date; 26-,JVI'-20I2

ARI ID: LCSDO91-l-
Client ID:
Injection Date : 11-SEP-2012
Matrix: WATER

Dilution Factor: 1.000

::t:::ii
TFT (Surr)
BB ( Surr )

Total Area* Arnount

l-1:45

FID Surrogates

RT

7.299
t_4.808

Method Range

PETROLEUM HYDROCARBONS (FTD)

KT

shifr

-o .0r2
-0. 009

::t:::
bIUS

3 91L

Area

10I018
42455

%Rec

103.1
to'7 .6

WATPHG To1-C12
8015C 2MP-TMB
AK101 nC5-nC10
NWTPHG To1-Nap

9.14 to t7 .57)
4.00 to L5.74)
4 .42 Eo 1,4 .48)
9.14 to 18.58)

691452
Ls22325
L2tO379

/u>+55

76254'7
1594 08 I
1360673

78 07 55

l-. 103
1. 1l_3
L. LZA

1.107

M Indicates manual integration within range

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

PID Surrogates
Shift Response %Rec CompoundRT

7.327
l-1.62t

101.4
101 .4

TFT (Surr)
BB (Surr)

-0.012 28498
-0.009 43259

sw80218 (PrD)

shifr Response Amount Compound
^)'4\'r1'-

6.582
9.250

12.050
12.2L3
13 . l-07

ND

rndicates Peak
Indicates peak

Area was used
was manually

for guantitation
integrated

Benzene
Toluene
Ethylbenzene

M,/P-xylene
O-XyIene
MTBE

instead of Height

-0.011
-0.010
- u - u lz
-0.009
-o_11'

7153
5L84 1
],L277
43377
\64IL

3 .69
40.08

9.72N
42 .47
t-8.80

: ; ? #F --:ffira,r:!-'L !
-*= -a .=;= 4S-$HiHi $ -4'
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-Ethgl Benzene (12,030)

H,P Xglene <Lz.L%,)
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-nC10-Decane (14.565)
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firsifisrb@
INCORPORATEDORGATiIICS A}IATYSIS DATA SHEET

BETX by Method SW8021Bt'tod
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: MB-091112
LIMS IDz 12-L691L
Matrix: Soil-
Data Rel-ease Authorized:
Reported: 09 / 13 / L2

Date Anafyzed: 09/1.1/1,2 1,2:13
Instrument/Analyst z PlD2 / JLW

CAS Nuuber Analyte

Sample ID: MB-O91112
METHOD BI.ANK

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

Event: NA
Date Sampled: NA

Date Received: NA

Purge Vol-ume: 5.0 mL
Sample Amount: 100 mg-dry-wt

Rf, Result

77-43-2 Benzene
108-88-3 Toluene
100-41-4 EthyJ-benzene
779607-23-I m,p-Xylene
95-47-6 o-Xvfene

25 <25U
25 <25U
25 <25V
50 < 50 u
25 <25U

GAS ID
GasoLine Range Hydrocarbons 5.0 < 5.0 U

BETX Surrogate Recovery

Trif]uorotol-uene 95.0?
Bromobenzene 96.5?

Gasoline Surrogate Recoverl

Tri f luorotol-uene
Bromobenzene

99 .42
105 ?

BETX values reported in pS/kg (ppb)
GasoIj-ne values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoJ-ine.
GRO: Positive result that does not match an j-dentifiable gasoline pattern.

Quantitation on totaf peaks in the gasoline range from Tol-uene to Naphthalene.

EORl"l I e*?*-":*rl**-ru-v'ai*;-F, Efias€.F ifa



Analyticaf Resources Inc.
BETX,/Gas Quantitation RePort

Data file 1: /chem3/pid2.i/091,]-]-2-I .b/O9L1,aO06.d ARI ID: M80911
Data file 2: /chem3 /pid2.i/09].]-1-2-2.b/0911a006.d Clienr rD:
Method: /chem3/pid2.i/09!tJ,2-2.b/PIDB.ri rnjection Date: t-1-sEp-20t2 t2:T3
Instrument: pid2.i Matrix: WATER
Gas Ical Date: 26-J1lr-"y-201,2 Dilution Factor: 1. 000

: :l:= I :il = ::: : = = 1 =Y =1=2!1 =

FfD Surrogates

RT Shift Height Area ?Rec Conpound

7 .299 -0.012 5887 92220 99.4 TFT (Surr)
14.809 -0.008 3831 41318 105.4 BB(Surr)

PETROLEI]M HYDROCARBONS (FID)

Method Ranqe RF Total Area* Amount

WATPHG Tol-C12 ( 9.I4 to l-7.57) 59:-452
8015C 2MP-TIV!B ( 4.00 to 15.74) L522325
AK101 nC6-nC10 ( 4.42 to 14.48) 7"210379
NWTPHG To1 -Nap ( 9.I4 t.o 18.58) 705433

M Indj-cates manual integration within range

* Surrogate areas are subtracted from Total Area
Range marker RT's are set by daily RT standard

o 0.000
1 0.000
o 0.000
0 0.000

-*.r\
'r.\ N tt,,
\\

PID Surrogates
RT Shift Response ?Rec Compound

7 .327 -0. 013 26399 95. 0 TFT (Surr)
14 .827 -0. 009 4:..:'.94 95. 5 BB (Surr)

sw802r.B (PrD)

RT Shift Response Amount Compound

ND

ND

ND

ND

ND

ND

Benzene
Tofuene
Ethylbenzene t'
M/P-XyIene
6- Yrr'l ana

MTBE

Indicates Peak Area was used for quantitation instead of Height
fndicates peak was manually integrated
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ORGANICS A}IAIYSIS DATA SHEET
Aliphatie/Aronatic GC-EPH
Extraction !4ethod: SW3550C
Page 1 of 1

Lab Sample ID: VI35G
LIMS IDz L2-]69L6
Matrix: Soil-
Data Rel-ease Authorized:
Reported : 09 / 19 / 12

Date Extracted: 09/]-1,/72
Percent Moi-sture: 15 . 88

AJ-iphatic
Date Anaf yzed: 09 / 1,1 / 12 23 z 49
Instrument/Analyst : FIDS/AAR

Aromatic
Date Anal-yzed: 09 /1,1 /12 20:05
Instrument/Analyst : FIDS/AAR

Range

aANALYTTCAL (h
RESOURGESV
INCORPORATED

Sauple ID: C!!SI-08302OL2-L2
SAf.{PLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mi-l-l- Sj-te

Date SampJ-ed: 08/30/1,2
Date Received: 09/05/1,2

Sample Amount: 9.07 g-dry-wt
Final- Extract Vol-ume: 1.0 mL

Dil-ution Factor: 1 . 00

Dilution Factor: 1.00

Resu1t

C8-C10 AJ-iphatics 2,2OO
CI)-CI2 Aliphatics 2,200
CL2-CL6 A1iphatice 2,2OO
CL6-C2L AJ.iphatice 2,2OO
C2t-C34 Aliphatica 2,2OO

C8-C10 Arouatics 2,2OO
C10-C12 Aromatics 2,200
C1-2-CI6 Aromatics 2,200
CL6-C2L Aromatics 2,2OO
C2L-C34 Arooatice 2,2OO

Reported in pglkg (ppb)

EPH Sumogate Recovery

3 ,500
< 2,200

3,600
2 t9OO

87,000

3,2OO
< 2,200
< 2,200

2,2OO
5,500

B
U

U

U

Aliphatic

Aromatic

1-Chl-oroo ctade cane

n-rl1ornhanrrl

71.18

66.62

FORM I
'.,tEF'F.-JAd-



ilstfi:rb@
INCORPORATED

ALEPH STTRROGATE RECOVERY SUMIIIARY

Matrix: Soil- QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

Client ID COD TOT OUT

MB-091112
LCS-091112

77.0t 0
68.78 0

cMS-0830201.2-1,2 71.18 0
cMS-08302072-1.2 MS 67.22 0
cMS-0830201 2-12 MSD 67.88 0

LCS/MB LIMITS QC LIMITS

(COD) :1-ChLorooctadecane (2'7-1,28) (39-131)

Prep Method: SW3550C
Log Number Range: 12-L691,6 to 72-1,691,6

Page 1 for VI35
FORM-II AIEPH

; Er r'qfi, rjBsEFEm--Ef s_ *TI*:? qf5€.Es_j{"t=



Als:fiStb@
INCORPORATED

AREPH SURROGATE RECOVERY STJMIIARY

Matrix: Soil- QC Report No: VI35-RH2 Engineering
Proiect: Cashmere MiLl- Site

Client ID OTER TOI OUT

MB-091112
LCS-O 9I1T2
cMs-08302012-1.2 66.62 0
cMs-08302012-1.2M5 66.58 0
cMs-08302012-12 MSD 69.42 0

LCS/MB LIMITS QC LIMTTS

(OTER) : o-TerphenyJ- (34-133) (10-143)

Prep Method: SW3550C
Log Number Rangel. 1,2-1.6916 to 1,2-1,6976

70.18 0
66.38 0

Paqe l- for VI35
FORM-II AREPH

-7T-at-!*fti%ffira.L
F[+.=r-*,qjEjEja.s-



ORGAI{ICS AI{ATYSIS DATA SHEET
Aliphatic,/Aromatic GC-EPH
Page 1 of 1

Lab Sample ID: VI35c
LIMS ID: 12-169L6
Matrix: Soil-
Data Release Authorizeatfi
Reported: 09 / 19 / L2

Date Extracted MS/MSDz 09/1,1 /12

ilsbfi:rb@
INCORPORATED

SampJ.e ID : C!tSl-08302O12-L2
MSi/lrlflD

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

Date Sampl-ed: 08/30/L2
Date Received: Og/05/1,2

Sample Amount MS: 8.42 g-dry-wt
MSD: 9.07 g-dry-wt

Final Extract Volume MS: l-.0 mL
MSD: 1.0 mL

Spike MSID

Aliphatic
Date Anal-yzed MS : 09/18 /1,2 00:14 Dil-ution Factor MS: 1.00

MSD: 09/1.8/1.2 00239 MSD: 1.00
Instrument/Analyst MS: FIDS/AAR

MSD: FIDS/AAR

Arouatic
Date Anal-yzed MS: 09/1,7 /12 20:29 Dil_ution Factor MS: 1.00

MSD: 09/I1/I2 20:54 MSD: 1.00
Instrument,/Anal-yst MS : FIDS/AAR

MSD: EIDS/AAR

Spike Mtt
Range Saaple Mtl Added-Mtl Recovetar MSD Added-MttD Recowery RpD

C8-C10 AJ-iphatics 3s30 B 12200 B 17800 48 .72 12200 B 16s00 52 .42 0 . 0t
cLj-c'J-2 Aliphatics < 22LO u 13300 17800 7 4.72 14100 16500 85.3? 5. Bt
C1,2-Ct6 Aliphatics
CL6-C21 Aliphatics

CLO-CL2 Aromatics
Cl2-C1,6 Aromati.cs
CI6-C2I Aromatics
C21,-C34 Aromatics

Resul-ts reported in pglkg
RPD caLculated using sample concentratlons per SW846.

3640 16700 17800 73.3E t] 400 16s00 83.22 4 . 1t
2870 1s700 t-7800 72.0* 15000 l-6s00 73.3? 4.6*

< 221_0 u 10500 17800 58. 91 8820 l-6500 s3.38 ]-'7 .4*
<2210 u 11900 17800 66.8t 1t_400 l_6500 58.98 4.3r

22IO 27600 35600 71.3t 21800 33100 7'7.4* 0.?r
6s00 41800 35600 99. 1t 39000 33100 98. 3t 6. 9r

FORS{ III



ORGAI{ICS A}iI.ATYSIS DAIA SIIEET
Aliphatic/Aromatic GC-EPH
Extraction Method: SW3550C
Page 1 of 1

Lab Sample ID: VI35G
LIMS ID: 72-169]-6
Matrix: SoiL lt
Data Re1ease Autho rized,, rtReported:09/I9/I2 Y

Date Extracted: 09/]-1,/1,2
Percent Moisture: 15.88

AJ-iphatic
Date Anal-yzed: 09 /1.8 /1.2 00 : 14
Instrument/Analyst : FIDS /AAR

Arouatic
Date Anal-yzedz 09/L1/12 20t29
fnstrument/Analyst : FIDS/AAR

Range

trstfisrb@
INCORPORATED

Sample ID: CMt-08302OL2-L2
MATRIX SPIKE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-I Site

Date Sampled: 08/30/12
Date Received: 09/05/12

Sample Amount: 8.42 g-dry-wt
Final- Extract Vol-ume: 1.0 mL

Dil-ution Factor: 1.00

Di-l-ution Factor: 1.00

Resu1t

C8-C10 AJ-iphatics 2, 400
C10-C12 A1i-phatics 2,400
CI2-CL6 Aliphatics 2,400
CI6-C2L Al-iphatics 2,400

C8-C10 Aromatics 2,400
C7O-C1-2 Aromatics 2, 4OO
C72-CI6 Aromatics 2,400
CL6-C2L Aromatics 2,400
C21--C34 Aromat j-cs 2, 400

Reported in pglkg (ppb)

EPH Surrogate Recovery

< 2,4OO

Aliphatic

Aromatic

l- -Chl-oroo ct adecane

n-tT'arnhanrrl

61.22

66.5?

FORD{ I



ORGAI{ICS ANALYSIS DATA SHEET
Aliphatic/Aromatic GC-EPH
Extraction Method: SW3550C
Page 1 of 1

Lab Sample ID: VI35c
LIMS IDz L2-L6916
Matrix: Soil- A
Data Rel-ease Authorized: 7/J
Reported : 09 / 19 / 12

Date Extractedt 09/7I/12
Percent Moisture: 15.8?

Aliphatic
Date Anal-yzed: 09/18/12 O0:39
Instrument/Analyst : FIDS /AAR

Aromatic
Date Anal-yzed: 09/I7 /12 20:54
fnstrument/AnaIyst : FIDS/AAR

Range

iis:ilstb@
ganFre rD : cMst-o83o2orz-TzcoRPoRATED

I'IATRIX SPIKE DUP

QC Report No: VI35-RH2 Engineering
Project: Cashmere MiLL Site

Date Sampl-ed: 08/30/12
Date Received: 09/05/12

Samp1e Amount: 9.07 g-dry-wt
Final- Extract Vol-ume: 1.0 mL

Dil-ution Factor: 1.00

Dil-ution Factor: 1.00

RL Resu1t

C8-C10 Aliphatics 2,200
CL0-C12 Aliphatics 2,200
CL2-C1.6 Aliphatics 2,200
C76-C21 AJ-iphatics 2,200

C8-C10 Aromatics 2,200
C10-C12 Aromatics 2,200
CI2-CL6 Aromatics 2,2OO
CL6-C21 Aromatics 2,200
C2I-C34 Aromatics 2,200

Reported in pglkg (ppb)

EPH Sumogate Recoverl

< 2,2OO

AJ'iphatic

Aromatic

1-Chl-orooctadecane

n-tltornhanrr'l

67.88

69 .42

FORM I



fiI3SfiS?!@
INCORPORATEDORGAIIICS AT.TALYSIS DATA SHEET

Aliphatic/Arouatic GC-EPH
Page 1 of 1

Lab SampJ-e ID: LCS-091112
LIMS ID: L2-1691-6
Matrix: Soif
Data Release Authorized:
Reported: 09/L9/L2

Date Extracted: 09/Il/12

A1iphatic
Date Anal-yzed: 09/11/12 22259
lnstrument/Anal-vst : ! Lljb /llAR

Aromatic
Date Anal-yzed: 09/I1/12 19z15
fnstrument/AnaJ-yst : FID8/AAR

Range

SampJ'e ID: LCS-O91112
I.AB CONTROL

QC Report No: VI35-RH2 Engineering
Proiect: Cashmere Mill Site

Date Sampled:
Date Received:

Sample
Final Extract

Amount:
Vol-ume:

10.0 g-as-rec
].U ML

NA
NA

Dilution Factor: 1.00

Diluti-on

Irab
Control

Factor: 1.00

Spike
Added Recoverl

C8-C10 Aliphatics
CI1-CI2 Aliphatics
CT2-CI6 Aliphatics
CL6-C2I Aliphatics

vIU-VIZ ArOmaEl_CS
C12-C16 Aromatics
C16-C2L Aromatics
C21-C34 Aromatics

Results reported in pglkS

13000 B
9500

12000
12000

8200
910 0

19800
227 00

r.5000
15000
15000
r.5000

15000
15000
30000
30000

86.12
63.3?
80.0?
80.0?

54.72
60.7?
66.08
75.72

EPH Surrogate Recovery

Aliphatic

Aronatic

1 -Chlorooctadecane

n-tTornhanr; l

68.78

66.3?

FORM III
a ! ? e+E F3= . F_s; j% tle ffi, iiE
tu-- e #-== e*ls€F€t{te'--e



AXsSf,Srb@
INCORPORATEDORGAI.IICS ANAIYSIS DATA SHEET

Aliphatic/Aronatic cC-EPIt
Extraction ldethod: SrfI3550C
Page 1 of 1

Lab Sample ID: MB-O91112
LIMS ID: 12-L6916
Matri-x: Soil
Data Release Authorized:
Reported: 09/19/1.2

Date Extracted: 09/1-1,/1,2
Percent Moi-sture: NA

Aliphatic
Date Ana1yzed: 09/11/L2 22:34
fnstrument/AnaIyst : FID8/AAR

Aromatic
Date Analyzedz 09/11/12 18:50
Instrument/Analyst : FIDS/AAR

Range

Sample ID: MB-091112
METHOD BI.ANK

Af- Pannrl- \rn. \7I35-RH2 Engineering
Project: Cashmere Mill- Site

Date Sampled: NA
Date Recei-ved: NA

Sample Amount: 10.0 g-as-rec
Final- Extract Vo]ume: l- . 0 mL

Dil-ution Factor: 1.00

Dil-ution Factor: 1.00

Resu].t

C8-C10 Aliphatics 2,000
CL0-Cl2 Aliphatics 2,000
CL2-C1.6 AJ-iphatics 2,000
CL6-C21, Aliphatics 2,000
C21-C34 Aliphatics 2,000

C8-C10 Aromatics 2,O0O
CL0-CL2 Aromatics 2,O0O
CL2-CI6 Aromatics 2,000
CI6-C21 Aromatics 2,000
C2I-C34 Aromat j-cs 2,000

Reported in pglkg (ppb)

EPH Surrogate Recovery

2,2OO
< 2,000 u
< 2,000 u
< 2,000 u
< 2,000 u

< 2,000 u
< 2,000 u
< 2,000 u
< 2,000 u
< 2,000 u

AJ.iphatic

Aromatic

l- -Chl-orooctadecane

n-'Tornl-ranrrl

11 .02

70.18

FORM I



ORGAT{ICS A}IATYSIS DATA SHEET
VPH by !4ethod WA VPH
Page 1 of 1

Lab Sample ID: VI35G
LIMS IDt 12-16916
Matrix: Soil
Data Rel-ease Authorized:
Reported:09/I4/12

Date Analyzed: 09/01 /12 II:.52
Instrument,/Ana-Ivst : PTDl /JLW

CAS Nunber Analyte

Arssnstb@
sampre rD : ctrist-oB3o2ol2-TtoRPoRATED

SAMPLE

uu Keport No: vl-J5-KHZ E;nganeerlng
Project: Cashmere Mifl Site

Date Sampfed: 08/30/12
Date Received: Og/05/L2

Purge Volume: 10 mL
Sample Amount: 44.7 mg-dry-wt

RL Resu1t

1 r-43-2
108-88-3
100-4 1-4
71 9607-23-r
95- 4'7 - 6
L634-0 4- 4

109-66-0
110-54-3
111-65-9
124-18-5
LL2-40-3

Range

110 0
1100
110 0
2200
110 0
110 0
110 0
110 0
110 0
110 0
1100

1,l_00 u
1,100 u
1, 100 u
2,200 u
1,100 u
1, l_00 u
1,100 u
1,100 u
1,100 u
1, 100 u

770 J

Benzene
Tol-uene
E'fl-rr;l hanzona

m, p-Xylene
o-Xylene
Mefhrrl terf-Rrrtrrl_ Ether
n-Pentane
n-Hexane
n-Octane
n-Decane
n-Dodecane

RL Result

C8-Cl0 Aromatics
Cl0-C12 Aromatics
CL2-CL3 Aromatics
( \-r h a I r nhir 1^crrr+PrrqLfvr

C6-C8 Aliphatics
CB-C10 Alinhatics
CL0-CL2 Aliphatics

11,000
11,000
11,000
11,000
11,000
11,000
11,000

VS/ks (ppb)

< 11,000
11 ,000
11,000

< 11, 000
< 11,000
< 11,000
< 11, 000

U

.t
J
U

U
U
U

V: I rres rennrf c.l in

VPH Surrogate Recovery

PID: 2, 5-Dibromotofuene
FfD: 2, 5-Dlbromotoluene

r22e"
7I6Z

Resul-ts corrected for soil- moisture content per Section 11.10.5 of EpA Method 8000C.

FORM I 3 /Y,=-*'- - sE#ffi-*-:%
B + -+ e:r . F-'a Egi 

=:a 
-:-E qr



ORGANICS A}TAI.YSIS DATA SHEET
VPH by Method WA VPH
Page 1 of 1

Lab Sample ID: VI35M QC
LIMS ID: 72-16922
Matrix: Soil-
Data Release Authori-zed:
Reported : 09 / 14 / \2

Date Analyzed: 09/01 /L2 72:20: ,^fnstrument/Anafvst : PIDl/JLW

CAS Nunber Analyte

aANALYT|CALfihm
RESOURCESV
INCORPORATED

Sanple ID: CMS-08302OL2-6
SAI'{PLE

Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l Site

Date Sampled: 08/30/12
Date Received: 09/05/1,2

Purge Volume: 10 mL
Sample Amount: 45.9 mg-dry-wt

RL Resu]-t

'7 1-43-2 Benzene
108-88-3 Tofuene
100-4 1-4 Ethylbenzene
I19607-23-7 m,p-XyIene
95-41-6 o-Xy1ene
1634-04-4 Methyl tert-Buty] Ether
109-66-0 n-Pentane
110-54-3 n-Hexane
111-65-9 n-Octane
124-L8-5 n-Decane
LL2-4O-3 n-Dodecane

Range

110 0
110 0
110 0
2200
110 0
110 0
110 0
110 0
110 0
110 0
1100

1,100 u
1,100 u
1, 100 u
2,200 u
1,100 u
1,100 u
1,100 u
1,100 u
1, 100 u
1, 100 u

570 J

RL Resu]-t

C8-C10 Aromatics
C10-C12 Aronatics
CL2-CL3 Aromatics
C5-C6 Aliphatics

naryrrq uruo

C8-C10 Aliphatics
C1-0-CI2 Aliphatics

11,000
11,000
11,000
11,000
11,000
11,000
11,000

ps/ks (ppb)

11,000
10,000
8,700

11,000
11,000
5,500

11,000

U
.t
.t
U

U
.7

U

\/: l rraq ranarf ad

VPH Surogate Recoverlz

P]D:
FI D:

I7'7e"
1 11?

2,
)

5-Dibromotol-uene
5 - Dibromot ol-uene

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I 6aEftf:-!.%ffiJzA_rs
a?. & d?;;3 . gJ€*F€i-,F,5



Al3bff:tb@
INCORPORATEDVPH SURROGATE RECOVERY SI'MT'TARY

Matrix: Soil- QC Report No: VI35-RH2 Engineering
Proiect: Cashmere Mil-l- Site

Client ID PDBT EDBT TOT OUT

MB-090712
LCS-090712
LCS D- 0 901 t2

r74Z 99 .6e" 0
106? 97 .42 0
103% 95.8% 0

cMs-08302012-12 1,222 1168 0
cMS-0830201,2-6 IITZ 111U 0

LCS/MB LIMITS QC LIMITS

(PDBT) -- 2,S-Dibromoto-Luene (60-140) (60-140)
(FDBT) : 2,S-Di-bromotofuene (60-140) (60-140)

Prep Method: METHOD
Log Number Range: 12-16916 Lo 1,2-16922

FORM-II VPH
r i -+ .'nr . FTr*ffiFE"--qs n ":q;F E!€_+lgi-:= -€



A$5nS*@
INCORPORATEDORGA}IICS A}TAI,YSIS DATA SHEET

VPH by Method WA VPH
Page 1 of 1

T.:kr S:mnlo TI-) . T,CS-090712
LIMS ID:. 12-L69L6

Sanple ID: LCS-O90712
LCS/LCSD

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

Date Sampled: NA
Date Received: NA

Purge Volume: 10 mL
Qrmnl o Amnrrnl- . 1T'l ma-rlrrr-t^rf

LCS Spike LCSD
R€covery LCSD Added-LCSD R€cov€ry

\NMatrix: SoiI
Data Release Authorized:
Reported : 09 / I4 / 12

Analyte/Range

Date Anal-yzed LCS: 09/0'7 /1,2 1,0:16
Date Anal-yzed LCSD: 09/01/I2 L0:45
Instrument,/Anaf vst : PIDl/JLW

LCS
Spike

Added-LCS

Benzene
Toluene
E t-hrrl l-ranu ana

m, p-Xylene
o-Xylene
Methvl tFrf-Bnfvl Ether
\Irnhf h: l ana

Lf.,J

1 -Methylnaphthalene
n-Pentane
n-Hexane
n-Octane
n-Decane
n-Dodecane

1840
1870
1 930
3820
1 900
1,'7 60
1800
1980
2320
2I30
1910
r1 90
16 60
194 0

1800
1800
1800
3 600
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

ro2z
104?
ro'72
10 63
10 6?

9'7 .82
100?
110I
r29Z
118 ?

10 6t
99 .42
92.22

1088

L] 60
I'7 60
1820
3580
1,'7'7 0
16 90
1 680
1840
2330
2040
1830
167 0
1590
1890

1800
1800
1800
3600
1_800
1800
1800
1800
1800
1800
1800
1800
1800
1800

97.8t
97. B8

101?
99 .42
98.3?
93.9E
93.3?
t02z
r29Z
113 ?
1,022

92 .82
88.3?

105E

4 .42
6. 1?
5. 98
6. 5ts
1.1,2
4.LZ
6.92
'7 .32
0.4t
4.3t
4 .32
6 .9%
4.3C
2 .62

Val-ues reported Ln p,q/kq (ppb)
RPD cal-cul-ated using sampfe concentrations per SW846.

VPH Surrogate Recovery

PID: 2, 5-Dibromotol-uene
FID: 2, 5-Dibromotoluene

LCS LCSD
106A 103?

91 .42 95.89

FORM III
c3* " Fiee'*,fareFe
"::6;:3 , €rEe3ef3:=-=



AisSfiS*@
INCORPORATEDORGAI{ICS A}IALYSIS DATA SIIEET

VPH by Method WA VPH
Page 1 of 1

Lab Sample ID: MB-090712
LIMS ID z 12-16916
Matrix: SoiI
Data Rel-ease Authorized: ^fY.o.J
Reported : 09 / I4 / 12

Date Anafyzed: 09/01 /12 1L:75
lnstrument/Anaf vst : P-LlJ-L / JLW

CAS Nunber Analyte

SampJ-e ID: MB-090712
METHOD BI,AIiIK

A/- Panart lr'ln. \/T ?6-PH? E'nni noar j
-..Y*..--- rnq

Project: Cashmere Mil-l- Site

Date Sampled: NA
Date Received: NA

Prrrca \/n I rrmo.

Sampl-e Amount:

RL

10 mL
'1 -l 1 mn-rl rrr-r^rf

Result
11_Aa_)

108-88-3
100-41-4
L1 960L-23-1.
95-41-6
r634-04-4
109-66-0
110-54-3
111-65-9
124-18-5
trz-40-3

Range

Benzene
Toluene
F 1- hrrl hanzono

m, p-Xylene
o-Xyl-ene
Mcfhrrl fcrf-Rrr1_rzl_ Ethef
n-Pentane
n-Hexane
n-Octane
n-Decane
n-Dodecane

< 450 u
< 450 U
< 450 U
<900u
< 450 U
< 450 U
<450U
< 450 U
<450U
< 450 U
< 450 u

Result

450
450
450
900
450
450
450
450
450
450
450

RL

C8-C10 Aromatics
C10-C12 Aromatics
CI2-CI3 Aromatics

I h-t x a I l nnir r 
^a

|x-r rrr A rrhhf rr 
^s

CIO-CI2 AJ-j-phatj-cs

4, 500
4, 500
4, 500
4, 500
4, 500
4, 500
4, 500

ps/ks (ppb)

U
U

U
U
U

U

U

< 4, 500
< 4, 500
< 4, 500
< 4, 500
< 4, 500
< 4, 500
< 4, 500

\/a I rreq rcnn11- ad ip

VPH Surrogate Recovery

PID:
FlD:

II4Z
99 .62

2, 5-Dibromotoluene
2, 5-Dibromotol-uene

FORM I . E t r?-- ' ffiFEtErn!a--rd ! a3;F t{3s-JryJ-*}L+



INORGAI{ICS AIiIAIYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Samp]e ID: VI35F
LIMS rDi 1,2-1,6915 | ,
Matrix: soil- (Ykd
Data Rel-ease Authorizedz lt[ (":
Reported: 09/II/I2 't I

\-/
Percent Total- Sol-ids : 81 . 18

ANALyrrcAr A
RESOURCES\gZ
INCORPORATED

Sanple ID: CMSI-08302012-9
SA}4PLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mill- Site

Date Sampled: 08/30/12
Date Received: 09/05/72

Prep
Meth

Prep Analysis Analysis
Date Method Date CAS Nunber AnaJ-yte r.oQ nglkg-dry

3050B
305 0B

3050B
3050B

0.6
v.z

z

6

9L.7
15. 8

3

09/01 /12 6010C
09/o"t /12 6010c
09/01 /12 6010C
09/01 /12 6010c

09/r0/1"2
09/1.0/12
09/1-0/L2
09/r0/12

LOQ

1 440-38-2
7440-47-3
7440-50-8
7439-92-t

Arsenic
Chromium
Copper
Lead

U-Analyte undetected at given
LOQ-Limit of Quantitation

FORIr!-I



INORGANTCS ANALYSIS DATA STIEET
TOTAL METAIJS
Page 1 of 1

Lab SampJ-e ID: VI35H
LIMS ID: L2-1.6917
Matrix: SoiL
Data Rel-ease Authorized
Reported: 09/71./1,2

it3bffsrb@
INGORPORATED

Sauple ID: CMfI-08302OL2-L4
SA}'PLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil_l Site

Date Sampled: 08/30/12
Date Received: 09/05/72

Percent Total- SoLids: 54.48

Prep Prep Arralysia Analysis
l.leth Date ldethod Date cAS Nunber Anaryte Loe ng/kg-dry a

3050B 09/07 /12 6010c 09/1,0/1,2 7 440-38-2 Arsenic
3050B 09/07 /12 6010c 09/I0/72 7440-47-3 Chrouium
3050B 09/01 /1,2 6010c 09/I0/12 2440-50-8 Copper
3050B 09/07 /12 6010c 09/I0/12 7439-92-L Lead

U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation

99U
0.9 29.L
0.4 15.8

415

FORM-I

, E5=;ru__SL:



INORGAI{ICS A}IAIYSIS DATA SHEET
TOIAJT METAI.S
Page 1 of 1

Lab SampJ-e ID: VI35J
LIMS ID: 12-1.691.9 /
Matrix:Soil- M'I'/
Data Rel-ease Authorj-zed ,lW
Reportedz O9/I1,/L lJ
Percent Total Solids: 56.88

Prep Prep Analysis Analysis
Meth Date Method Date cAS Nuuber Analyte Loe nglkg-dry a

Arstf*srb@
INCORPOR/\TED

Samp1e ID: CD|S!-08302OL2-23
SAI'{PLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mill_ Site

Date Sampled: 08/30/1.2
Date Recei-ved: 09/05/1,2

3050B 09/07 /12 6010c 09/70/12 7440-38-2 Arsenic
3050B 09/01 /12 6010c 09/70/1,2 744O-47-3 Chrouium
30s0B 09/01 /12 6010C 09/70/12 z44O-5O-B Copper
30508 09/07 /12 6010c 09/!0/12 7439-92-L Lead

U-AnaIyte undetected at given LOQ
LOQ-Limit of Quantitation

99u
0.9 41.0
0.3 15.1

317

FORM-I



INORGAT{ICS AI.IAIYSIS DATA SHEET
TOTAT METAIJS
Page 1 of 1

Lab Sample ID: VI35K
LIMS IDz 72-1.6920
Matrix : SoiL f.t\ i/
Data Rel-ease Authorized\:fff
Reported:09/11./L2 \1'rV
Percent Total- Solids: 65.9?

Prep Prep Analysis Analysis
Meth Date Method Date cAS Nr:mber Anaryte Loe ng/kg-dry A

tisbff8?b@
INCORPORATED

SaupJ.e ID: CMS-08302OL2-24
SAIVTPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

Date SampJ-ed: 08/30/12
Date Received: 09/05/72

30508 09/01 /1,2 6010c 09/10/12 1440-38-2 Arsenic 1 i U

30508 09/07/r2 6010c 09/10/72 7440-47-3 chromir.rn 0.1 38.9
30508 09/01 /72 6010c 09/I0/I2 ?440-s0-B Copper 0.3 27 .L
30508 09/07 /I2 6010c 09/1,0/12 7439-92-L Lead 3 27

U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation

FORM-I



INORGANTCS A}IAI.YSTS DATA SEEET
TOTAI METAIS
Page 1 of 1

Lab Sample fD: VI35L
LIMS ID: 12-76921
Matrix: Soil-
Data ReLease Authorize
Reported: 09 / 1.1 / 1.2

trsbff8*@
INCORPORATED

SampJ-e ID: CI'lFl-08302OL2-26
SAMPLE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mill- Site

Date Sampled: 08/30/12
Date Received: 09/05/1,2

Percent Total- Solids: 59.58

Prep Prep Analyeie Anal.ysis
t'leth Date Method Date cAS Nunber Anaryte r,oe rng/kg-dry A

30508 09/01 /12 6010c 09/L0/12 744o-3a-2 Arsenic 8 10
30508 09/07 /12 6010c 09/10/72 7440-47-3 chromium 0.8 89.6
30508 09/07 /12 6010c 09/10/72 7440-50-8 copper 0.3 12. o
30508 09/07 /12 6010c 09/ro/72 7a39-92-L Lead 3 ls

U-Analyte undetected at gi_ven LOQ
LOQ-Limj-t of Quantitation

FORM-I



INORGAI.IICS AI{AIYSIS DATA SHEET
TOTAIJ METAIS
Page 1 of 1

Lab Samp1e ID: VI35F
LIMS ID: 12-1,691.5
Matri-x: Soil-
Data Release Authorized
Reported: 09 / 1,1. / 12

A:s:fi:rb@
INCORPORATED

Sauple ID: Ct{S-08302012-9
MATRTX SPIKE

QC Report No: VI35-RH2 Engineering
Project: Cashmere MiLl- Site

Date Sampled: 08/30/12
Date Received: 09/05/12

MATRIX SPTKE QUATITY CONTROL REPORT

Analysie Spike t
Ana1yte Method Samp1e Spike Added Recovery a

Arsenic 6010C O U Z5I 242 91.92
60.5 7 .62 NChromium 6010C 91.7 96.3

Copper 6010C 15.8 81.6
Lead 6010c 229

Reported in mglkg-dry

N-Control- Limit Not Met
H-8 Recovery Not Applicable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits: 75-1,252

60.5 10 9?
242 93.42

FORXvt-V
&;?+*."-o#etuFt\5 5 .=>:-} , E*Ea€i "E €i€i



INORGAIIICS A}IALYSTS DATA SHEET
TOTAI. METALS
Page 1 of 1

Lab Sample ID: VI35F
LIMS ID:12-16915
Matrix: Soil
Data Rel-ease Authorized:
Reported: 09 / LI /'1.2

fitstf;srb@
INCORPORATED

SanpJ.e ID: CMSI-08302012-9
DUPLICATE

QC Report No: VI35-RH2 Engineering
Project: Cashmere Mil-l- Site

Date Sampled: 08/30/12
Date Received: 09/05/12

llArRrx DupLrcATE QUAtrry coNTRoL REPORT

Analysis Control
Analyte l4ethod Sauple Duplicate RpD Liuit O

Arsenic 6010C 6U 6 U 0.0t +/- 6 L
Chromium 6010C 9),.7 42.7 i2.92 +/- 2OZ *
Copper 6010C 15.8 L5.2 3.98 +/- 202

4 28.62 +/- 2 LLead 6010c

Reported in mglkg-dry
*-Control- Limit Not Met
L-RPD Inval-id, Limit : Detection Limit

FORM-VT



ANALYTICAL ARE$ifi;EV
INCORPORATED

INORGAIIICS AI.TALYSIS DATA SHEET
TOIAIJ MEIAIS Sample ID: LAB CONTROL
Page 1 of 1

Lab Sample ID: VI35LCS QC Report No: VI35-RH2 Engineering

illHrl?'r:?,_tuntt ,rn 4 / Project: cashmere Mir-r- site
Data Re1ease Authorized r lfy Date Sampled: NA
Reportedt 09/II/I2 \l l- Date Recej-ved: NAYJ

BI.AI{K SPIKE QUAIITY CONTROL REPORT

Analyte
Analysis
l{ethod

Spike
Found

Spike t
Added Recoverlz A

Arsenic 6010C
Chromium 6010C
Copper 6010C
Lead 6010C

Reported i-n mglkg-dry

N-ControL limit not met
NA-Not AppJ-icable, Analyte Not Spiked
Control- Limits: 80-120?

200 1008
50.0 9'7.62
50.0 91 .22
200 97.58

20L
48.8
48 .6

19s

E'ORM-VIT
E:S 

-;_ 

, -_*ffi* Fla*'-.af j -?;:!. g'€j E 5,*d



its:ilslb@
INCORPORATED

TNORGANTCS AI{ALYSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample ID: VI35MB
LIMS ID: L2-16917
Matrix: Soil
Data Release Authorized:
Reported: 09/L1/L2

Sample ID: MEIHOD BLAI.IK

QC Report No: VI35-RH2 Engj-neering
Project: Cashmere Mil_l_ Site

Date Sampled: NA
Date Received: NA

Percent Total- Sol-ids: NA

Prep Prep Analysis Analysis
I'ieth Date I'tethod Date cAS Nuuber Anaryte Log ng/kg-drl' O

30508 09/01 /12 6010c 09/70/12 7 440-38-2 Arsenic
3050B 09/07 /12 6010c 09/I0/12 1440-41-3 Chromi_um
3050B 09/01 /12 6010c 09/1,0/12 7440-50-8 Copper
3050B 09/01/1,2 6010C 09/1O/1,2 7439-92-1, Lead

U-Analyte undetected at given LOQ
LOQ-Limit of Quantitation

qqTr

0.5 0.5 U

4.2 0.2 u
ZU

FOR['-I
! ! ? *;i- --i*e_*; *---!V -i 1=1*3 gg*F-_]E 3. gr;;.,a,



J/ E Analytical Resources, Incorporated
:/- Analvtical Chemists and Consultants\t

October 15,2012

Adam Neff
RH2 Engineering, lnc,
300 Simon Street SE
Suite #5
East Wenatchee. WA 98802-7720

RE: Glient Project: Gashmere Mill Site
ARI Job No.: VL47

Dear Adam:

Please find enclosed the original Chain of Custody record (COC), sample receipt
documentation, and the final results for the project referenced above. Analytical Resources,
lnc. (ARl) accepted one water sample and a trip blank on September 28, 2012 underARljob
VL47. For further details regarding sample receipt, please refer to the enclosed Cooler
Receipt Form.

The sample was analyzed for Semivolatiles, NWTPH-Dx, NWTPH-G)dBETX, and Total
Metals, as requested.

There were no anomalies associated with the analyses of this sample.

An electronic copy of this report and all associated raw data will be kept on file at ARl. lf you
have any questions or require additional information, please feel free to contact me at your
convenience.

Respectfully,
YTICAL RESOURCES, INC.

Project Manager
(206) 695-6214
cheronneo@arilabs. com
www.arilabs.com

cc: eFile VL47

Enclosures

Pase 1 ot &&

46',11 South 134th Place. Suite 100 . Tukwila WA 98168 . 206-695-6200 0 206-695-6207 fax
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JD Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Gooler Receipt Forrrl

ARI Client:

COC No(s)

Assioned ARI Job No;

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached lo the outside of to cooler?

Were custody papers included with the cooler?

Werecustodypapersproper|yfi||edout(ink'signed,etc.).''''

Temperature of coole(s) ("C) (recommended 2.0-6 0 'C lor chemistry). .... 0 (/

/) l '-^A a,/
P,oj".t Nrt",

Delivered o(ffilueS Courier Hand Delivered Other.

Tracking *".

rime '*P,{Hrznsz-

@
NO

NO

YES

B
lf cooler temperature is out of compliance fill out form 00070F

cooler Accepteo uy, ,)$A o"tu,

forms and attach all shipping documents

LogJn Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? . .. el Packs Baggies Foam Block Paper

Date/Time

Time
* Notify Project Manager of discrepancies or cgncems a

YES
Other:

Was sufficient ice used (if appropriate)? . .. . . , .. . NA

Were all bottles sealed in individual plastic bags? .

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of contalners listed on COC match with the number of containers received?

Dld all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analvses?

Do any of the analyses (bottles) require preservation? (attach preservatjon sheet, excluding VOCs).

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle?

NA

NA

(e6, *tri 6d,
NO

NO

NO

NO

NO

NO

'&)
NO

Split by:*-

YES

Date VOC Trio Blank was made at ARl".-...

was sample Split by ARr : @ YES

NA

sampres Lossed or' - Jfll o.,u

YES

Sample lD on Bottle Samole lD on COC SamDle lD on Bottle Sample lD on COC

Additional Nofes, Discrepancies, & Reso/ufions.' ) -J c /
Cnt S - ZctZ cQ77* t = S 'n t/ut 3**4 '/

frft-bl*nk r srn,L7 lq'2
Bv: J"tttn Date: ro I t ll Z*[fl I Fssuutbles' lltmmmt

I .'T:r ,ll * "L 
I

Small ) "sm"

Peabubbles ) "pb'
Large ) "lg"

I{eRdspace } "hs"

o016F
312t10

Revision 014Cooler Receipt Form

E. s'; E T'€ d,Gd*fRE.=.*a
'i+..{ag!"6.3<g+F'J



Sample rD Cross Reference Report Ai$fi::b@
!NCORPORATED

ARI Job No: VL41
Cl-ient: RH2 Engineering

Project Event: N/A
Project Name: Cashmere Mill Site

ARI ART
Sanple ID Lab ID LIMS ID I'tatrix Sampte Date/Time VTSR

1. CMS-2012A921-I vL47A 12-78899 Water 09/21/72 l-3:00 09/28/12 09:45
2. Trip Blank VL47B 12-18900 Water 09/27/12 09/28/L2 09:45

Printed I0/0I/I2 Page 1 of 1

tuFL_L+T : ffiffiffi#'C
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ORGA}TICS AIAI,YSIS DATA SHEET
Semivolatiles by SW8270D GC/MS
Extraction Method: SV[3520C
Page 1 of 1

Lab Sample fD: VL47A
LIMS ID: 12-18899
Matrix: Water
Data Rel-ease Authorized:
Reported: 70/lL/L2

Date Extractedt 1,O/03/12
Date Analyzedz 70/1,0/12 2321,1.
lnstrument/Analyst : NT 6 / JZ

CAS Nunber Anal-yte

AXSil:rb@
INCORPORATED

Samp1e ID: CMS-20120927-L
SA}{PLE

QC Report No: VL47-RH2 Engineering
Project: Cashmere Mil-1 Site

NA
Date Sampled: 09 /27 /1,2

Date Received: 09/28/1"2

Sample Amount: 500 mL
Final Extract Vol-ume: 0.50 mL

Dil-ution Factor: 1.00

RL Resu1t

95- 48-1
706- 4 4-5
rzv-6J-z
Yr-zu-5
9L-57 -6
88-06-2
95-95-4
208-96-8
83-32-9
732- 64-9
86-73-7
87-8 6-5
85-0r_-8
rzu-rz- I
206- 4 4-0
129-00-0
56-55-3
LL7 -8L-7
z l-tj-v r- Y

5 0-32 -8
.l_vJ-Jv-3
53-70-3
rJr-zLt-z
90-12-0
TOTBFA

2-Methylphenof
4 -Methylphenol
2, 4 -Dichlorophenol
Naphthalene
2-Methylnaphthalene
2, 4, 6-T r ichlorophenol
2, 4, 5 -T r i-chlorophenol
AcenaphLhylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachlorophenol
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anthracene
bis (2-Ethylhexyl ) phthalate
Chrysene
Benzo (a) pyrene
Tndann/1 2 ?-nrl\\Lrlrr *-lpyrene
Di-benz (a, h) anthracene
Benzo(grh,i)perylene
1-MethyJ-naphthalene
Total- Benzofl-uoranthenes

Reported in pglL (ppb)

SemivolatiJ-e Surrogate Recovery

1n
2.O
2n
1n
1n

1n
'1 n
1n
1n

1n
1n
'tn
1n
1n
1n
?n
1n
1n
1n
1n
1n
1n

< 1.0 u
< 2.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 5.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
<10u

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 3.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 5.0 u

d5-Nitrobenzene
d14 -p-Terphenyl
d5-PhenoL
2, 4, 6-Trlbromophenol

'1 q

tr.
'12.

6Z
2Z
8?
7Z

2 - Fl-uorobiphenyl
d4-1, 2-Dichlorobenzene
2-Fluorophenof
d4 -2-Chl-orophenol-

69. 6%

60.88
't 9 .12
12.52

FOBI'' I L*$a:ac?: ffiffi#ffiG



axsbil:*@
INCORPORI\TED

Matrix: Water

Client ID

SW827O SEMTVOI,ATILES WATER SURROGATE RECO\ZERY SUM!'ARY

QC Report No: VL47-RH2 Engl-neering
Project: Cashmere Mil-l Site

NBZ FBP TPH DCB PHL 2FP TBP 2CP TOT OUT

MB-100312
L\-J-I.UUJI-Z
LCSD-100312
cMs-2a720927 -1

7 9 . 6Z 13 .22 81, .22
73. 6t 69.62 75.22
72.42 69.62 74.42
75.62 69.62 77.22

63.22 I 6.32
58.8A 67 .72
57 .22 68.88
60.88 72.82

81.98 86.12 16.52
13.92 85.3? 73.3?
71.5? 88.3? 70.42
79.12 9I.72 12.52

0
0
0
0

(NBZ )

I F'RP
( TPH
( DCB
( PHL
(2EP
I TRP
(2CP

d5-Nitrobenzene
2 - Fl-uorobiphenyl
d1 4 -p-Terphenyl
AA -1 C-n.i ^h l ^,^r-ua - r, z-ururrf rJluoenZene
d5-Phenol-
2-Fluorophenol
2 , 4 , 6-Trlbromophenol
d4-2-ChJ-orophenol

lcs/MB r,rMrTs
(s0-100)
(51-100)
(s4-11-7)
( 4 0-100 )

(L5-L2L)
(33-100)
(46-]-25)
(46-702)

QC LIMIIS
( 34-101 )

(38-100)
(27 -r22)
(27-100)
(16-106)
(23-100)
(31- 12 8 )

(33-100)

Prep Method: SW3520C
Log Number Range: L2-L88 99 to 1-2-1-8899

Page L for VL4"7
FORM-rI SW8270

-#s*q?;,ffiffi#ffiT



f,rsrfisrb@
INCORPORATEDORGA}ITCS A}TALYSIS DATA SITEET

Semivolati1es by SW8270D GCIMS
Paqe 1 of 1

SampJ-e ID: LCS-100312
LCS/LCSD

Report No: VL47-RH2 Engineering
Proiect: Cashmere Mill Site

Lab Sample ID: LCS-100312
LIMS IDz 72-78899
Matrix: Water
Data Rel-ease Authorized:
Reported: 70/II/72

,/
i'z/

Date Extracted LCS/LCSD: 10/03/12

Date Anal-yzed LCS: 70/I0/72 21229
l,CSD: I0/1,0/1,2 22203

Instrument,/Analyst LCS : N'l6 / JZ
LCSD: NT6/JZ

GPC CJ-eanup: NO

Analyte

Sampledt 09/27 /1,2
Received: 09/28/72

Sample Amount LCS: 500 rnl,
LCSD: 500 nL

Extract Volume LCS: 0.50 nL
LCSD: 0.50 mL

Dilution Factor LCS: 1.00
LCSD: 1.00

Spike LCSD
LCSD Added-LCSD Recovery

SpJ.ke
Added-LCS

ua Le
n-+ ^

t l_nar

IrCS
Recowery RPD

2-Methylpheno1 15.2
4-MethyJ-phenol 33. 0
2,A-Dichlorophenol 5'1.4
Naphthalene 15. 6
2-Methylnaphthalene 13. l-
2,4, 6-TxLchlorophenol 59. 5
2,4,S-Irichlorophenol 64 . 8
Acenaphthylene 16.5
Acenaphthene 16. 0
Dibenzofuran 14.5
Fl-uorene 16 . 3
Pentachforophenol 64.8
Phenanthrene I7 .6
Anthracene 15. I
Fluoranthene L7.5
Pyrene 18.4
Benzo (a)anthracene 1,7.1,
bis (2-Ethylhexyl-)phthalate LB.8
Chrysene 76.9
Benzo (a) pyrene 14.7
Indeno ( 1, 2. 3-cd) pyrene tB .2
Dibenz (a, h) anthracene 14.9
Benzo(g,h,i)perylene 18.4
1--Methylnaphthalene 18.7
Total- Benzofluoranthenes 33.6

25 -O
s0. 0
?q n

25. A

25 .0.7q n

75.0
25 .0
25.O
25.O
25.O
75. 0
25.Q
25.Q
25. O

25.0
25 .0
25.0
2s.o
25.0
25 .0
25.O
25.O
25.0
s0. 0

60. B?
66. OZ

76.58
62.42
52.42
"t 9 .32
86.48
66. 08
64.08
58.0?
65.22
86,48
'to.4z
63 .22
70.0?
'73 .62
68 .42
75.22
67 .62
58.88
72.82
59. 6t
13.62
74.82
67.22

1-6.5
aq A

60.2
.Io. z
13.8
64 .6
68.6
1,7.8
17.0
15. 6
1? q

70.1
18.7
17.3
-1 0 ?

18.7

20 .4
!6.2
l-o. o
19.3
ro. z
19.2
20.r
36.5

25.0
qn n

?q n

25.0
25.0
"q 

n

75.0
2s.o
25.0
25 .0
25.0
75. 0

25.O
25.0
25 .0
25.0
25 .0
25 .0
25 .0
25.0
25 .0
25.0
25 .0
25.0
50.0

65. 0? 8.22
70.8? 7.02
80.3ts 4.8r
64.82 3. B?
55.22 5.22
86.18 B.2Z
q1 q9 q ?9
71.22 7.62
68. 03 6. 1?
62.42 7.32
70.03 7 .LZ
94 .3? 8.7?
74.8t 6.1?
69.22 9.18
'71 .22 9. B?
7 4 .BZ 1. 6E
1 4.42 I .42
81. 68 B.2Z
72.82 7 .42
66.42 12 .1,2
17.22 5.98
64.8? B.48't6.82 4.38
80.43 7.22
73. 0? 8.3?

SeaivolatiLe Surrogate Recovery

d5-Nitrobenzene
2 - FLuorobiphenyl
d1 4 -p-Terphenyl
d4-1, 2 -Dichlorobenzene
d5-Phenol-
2-Fluorophenol-
2, 4 , 6-Irlbromophenol
d4-2-ChJ-orophenol-

Results reported in pgll
RPD calculated using sample concenLrati-ons per SW846.

LCS
73.62
69 .62
75.22
s8.8?
67.72
'7 3 .92
8s.3?
73.3?

LCSD
72.42
69.6?
74.42
5'1 .22
68.88
71.5?
88.3?
70.48

FORM III
c*'Lag?: ffim##S



fir$f;8*@
INCORPORATEDORGAT.IICS ATiIALYSIS DATA SHEET

Semivolatilee by SW8270D GC/MS
Extraction ldethod: SW3520C
Page 1 of 1

Lab Sample ID: MB-100312
LIMS 1D: 12-18899
Matri-x: Water
Data Release Authorized:
Reported: 70 / 11, / L2

Date Extracted: 70/03/12
Date Analyzed: 1,O/10/72 20t54
Instrument,/Analyst : NT6/ JZ

CAS Nunber Analyte

Report No: VL47-RH2
Prn-i ent . C: sh11g3g

NA
Date Sampled: NA

Date Received: NA

SampJ-e ID: MB-100312
METIIOD BLANK

Engineering
Mil-l- Site

QC

Sample Amount: 500 mL
Final- Extract Vol-ume: 0.50 mL

Dilution Factor: 1.00

RL Resu].t

95-48-7
106-44-5
L20-83-2
Yr-zv-J
97-51 -6
88-06-2
95-95-4
208-96-8
83-32-9
tJz-04-v
86-7 3-7
87-8 6-5
85-01-8
1^n 1^ ?!zv-LZ- |

206- 44-0
129-00-0
5 6-55-3
Lr t-.Jr- |

21.8-01.-9
50-32-8
L93-39-5
53-7 0-3
!vr-24-z
90-12-o
TOTBFA

2-Methylphenof
4 -Methylphenof
2, 4-DichJ.orophenol
NaphthaJ-ene
2 -Methylnaphthalene
2, 4, 6-lri-chlorophenol
2, 4, 5 -I r i-chlorophenol
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Pentachl-orophenol
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a)ant,hracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Benzo (a) pyrene
Indeno (1,, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Renznln h-) )nerrzlgpg\)rtlrr4tt'elJ

1 -Methylnaphthalene
Total Benzof .l-uoranthenes

Pannrl-ad 'in rralT. lnnh)r\el/v! Lev rrr FY / ! \.t/i,",

SenivolatiJ-e Surrogate Recovetfl

1n
2.O
< tl

1n

EN
1n
'1 n
1n
1n

1n
1n
1n
1n
1n
1n
2n

.L.U
'ln
1n
1.0
1n
1n
EN

1.0 u
2.0 v
3.0 u
1.0 u
1.0 u
3.0 u
5.0 u
1.0 u
1.0 U
1.0 u
1.0 u

<10u
1.0 U

1.0 u
1.0 u
1.0 u
1.0 u
3.0 U
1.0 u
1.0 u
1.0 u
1.0 u
1.0 U
1.0 u
5.0 u

d5-Nitrobenzene
d1 4 -p-Terphenyl
d5-Phenof
2, 4, 6-Trlbromophenol

79.62
87.22
16 ?9
86.72

73.22
63 .22
81.9?
7 6.52

2 - Fluorobiphenyl
d4 -'1,, 2 - Di chl-oroben z ene
2-Fluorophenol-
d4-2-Chlorophenol

FORM I e E; 5 E =? fR*lRdB, fr-}



ORGANTCS A}IAIYSTS DATA SHEET
TOTAI DIESEL RANGE HYDROCARBONS
NWTPHD by GC/FID
Extraction Method: SW3510C
Page 1 of 1

Matrix: Water

Data Release Authorized,'f\1y'
Reportedz I0/05/72

ARI ID Sample ID

ANAI-_._-. a
REs6tllE;:{@
INCORPORATED

QC Report No: VL47-RH2 Engineeri-ng
Project: Cashmere Mil-I Site

Date Received: 09/28/L2

Extraction Analysis EFV
Date Date DIJ Range/Surrogate RL Result

MB-100312 Method Blank
L2-18899 HC rD:

L0/03/1,2 70/O4/I2 1.00 Diesel Range 0.10 < 0.10 U

FID4A 1.0 Motor Oil- Ranqe 0.20 < 0.20 U

84.0%

n-'Ttarnhanrz l 85.8%

VL47A CMS-20120921-I I0/03/I2 10/04/12 1.00 DieseJ- Range 0.10 < 0.10 U
1r-10aoo rjrr rn FID4A 1.0 Motor Oil Ranqe 0.24 < 0.20 U

o-Terphenyl

Reported in mg/L (ppm)

EFV-Effecti-ve Flnal Vol-ume in mL.
DL-Difution of extract prior to analysis.
Rl-Reporting 1imit.

Diesef range quantitation on totaf peaks in the range from CI2 Lo C24.
Motor Oil range quantitation on totaf peaks in the range from C24 to C38.
HC ID: DRO/RRO indicates resul-ts of organics or additional hydrocarbons in
rang'es are not identifiabfe.

FORM T



fiissilseb@
INCORPOBATED

TPHD SURROGATE RECO\IERY SIJM!{ARY

f.tf- R ana rt ItIa .

Dra-anf.
VL47-RH2 Engineering
Cashmere Mi11 Site

Matrix: Water

(orER) n-r'l'arnhanrrl

Client ID OTER TOT OUT

MB-100312
LCS-100312
LCSD-100312
cMS-2 0 12 0 921 -L

85.82
92 .92
8 6. 5%

84.02

0
0
0
0

QC LIMITS

(50-1_50 )

L2-L8899

LCS/I4B rrrMrTS

( 50-150 )

Prep Method: SW3510C
Log Number Rangel. I2-I8899 to

Page 1 for YL4"7
FORM-II TPHD

qJi-"*r+? S*ffiffi? €



arsbfisrb@
INCORPORATEDORGA}.IICS AI{AJ,YSIS DATA SHEET

NWTPHD by GC,/FrD
PAOE I OI .L

Lab Sample ID: LCS-100312 QC
LIMS rD: L2-78899
Matrix: Water
Data Rel-ease Autho rized: "\\q'3
Reported z 70/05/12

Date Extracted LCS/LCSD: 1,0/03/1,2

Date Analyzed LCS z I0/04/L2 1,2:58
LCSD: I0/04/12 L3 20

Instrument,/Analyst LCS: FTD4A/VTS
LCSD: FID4A/VTS

Range
Spike

LCS Added-LCS

Sample ID: LCS-100312
LCS/LCSD

Report No: VL41-RH2 Engineering
Pro;ect: Cashmere Mil-1 Site

D:fo S:mnlcrJ: NA
Date Received: NA

Sample Amount LCS: 500 mL
LCSD: 500 mL

Final Extract Volume LCS: 1.0 mL
LCSD: 1.0 mL

Difution Factor LCS: 1.00
LCSD: 1.00

LcS Spike LCSD
Reeovery LCSD Added-LCSD Recovery

Diesel 2 .52 3.00 84.08 2.63 3.00

TPHD Surrogate Recovery

n-Tornhonrzl

Pacrr'll- < rannrl-ad in malT.uo ! vlJv! ues all rrrY / !

RPD cal-cul-ated using sample concentrations per SW846.

LCS LCSD
92.92 86.5%

87.12 4 .32

FORM III
4"f'L: L.€ +* , tr:ruW4.i d



fixsbf;:tb@
INCORPOR'TTED

TOTA], DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: YL4'7
Proi cr-t : (l: shmere Mif l- SiteMatrlx: Water

Date Received: 09/28/12

ARI ID Cl-ient ID
Samp Final Prep
tunt Vol Date

72-1,8899-100312MB1 Method Bl-ank 500 mL 1.00 nL 70/03/1,2
T2-I8899-1-00312LC5I Lab Control 500 mL 1.00 mL 1,0/03/72
12-18899-100312LCSD1 Lab Control Dup 500 mL 1.00 mL l0/03/L2
72-L8899-VL41A CMS-20L20927-L 500 mL 1.00 mL L0/03/L2

Diesel Extraction Report 
{ }E E $ ---F fiftffi#r ,E *



ORGA}IICS ANAIYSIS DATA SHEET
BEIX by Method SW8021Bt'1od
TPHG by Method IiIWIPHG
Page 1 of 1

Lab Sample ID: VL47A
LIMS IDz 12-78899
Matrix: Water
Dat.a Release Authorizedl
Reported: l0/08/12

Date AnaLyzed: L0/0L/12 l-5:30
fnstrument/Analyst : PlD2/ JLW

CAS Nu'nter Anal.yte

A}3:nstb@
sampre rD : cMst-2012092?lIco*PoRATED

SA!4PLE

QC Report No: VL47-RH2 Engineering
Project: Cashmere Mil-l- Site

Event: NA
Date Sampled: 09/27/L2

Date Received: 09/28/12

Purge Vol-ume: 5.0 mL
Dil-ution Factor: 1.00

RL ResuJ.t

71_- 43-2
l_08-88-3
3.00-4L-4
1.7 9601.-23-1
95-47 -6

Benzene
Tol-uene
Ethylbenzene
m n-Yrzl ana

o-Xyfene

Gasol-j-ne Range Hydrocarbons

BETX Sumogate Recovery

'ln
1n
1.0
2.O
1.0

u-23

< 1.0 u
< 1.0 u
< 1.0 u
< 2.0 u
< 1.0 u

< 0.25 U "o:_lo

Trif l-uorotoluene
Bromobenzene

1L2e"
110 ?

GasoJ-ine Surrogate Recoverlr

Tri- fluorotoluene
Bromobenzene

110 ?
10 0?

BETX val_ues reported in pgll, (ppb)
GasoIj-ne values reported in mglL (ppm)

GAS: Indicates the presence of gasoline or weathered gasol_ine.
GRO: Positive resul-t that does not match an identifiable qasofi_ne

Quantitati-on on total- peaks in the gasoline range from To1uene t.o

nafl-arh

Naphthalene.

FORM I ai5 fli-3 #.EffiSE € Li.? " €i#qg+_--



trssHSrb@
INCORPORATEOORGA}IICS A}TATYSTS DATA SHEE?

BETX by Method Sl[80218t"1od
TPHG by Method I{W:IPHG
Page 1 of 1

Lab Sample ID: VLATB
LIMS ID: 12-18900
Matrix: Water
Data Re]ease Authorized:
Reported: 1-0/08/L2

Date Anal-yzed: 1,0/0I/1,2 14:33
Instrument/Analyst : PlD2 / JLW

CAS Nunber Anal-yte

Sample ID: Trip Blank
SA}!PLE

QC Report No: VL47-RH2 Engineering
Proiect: Cashmere Mill Site

Eirent: NA
Date Sampled: 09/21 /1,2

Date Received: 09/28/L2

Purge Volume: 5.0 mL
Dil-ution Factor: 1.00

RL Result

7 L- 43-2
JUU-UU-J
100-41-4
1-7 960r-23-1
95-4't -6

Benzene
To.luene
Ethylbenzene
m n-Yrr'l ana

o-Xylene

1n
1n
1n
z.u
1n

< 1.0 u
< 1.0 u
< 1.0 u
<2.Ou
< 1.0 u

< 0.25 U
GAS ]D

Gasol-ine Range Hydrocarbons 0.25

BETX Surrogate Recovery

Tri- fluorotoluene
Bromobenzene

110I
10 63

GasoJ-ine Surrogate Recovery

Tri fluorotoluene
Bromobenzene

10 6?
99 .62

BETX values reported in pgll, (ppb)
Gasol-ine val-ues reported in mglL (ppm)

GAS: fndicates the presence of gasoline or weathered gasoli-ne.
GRO: Positive resul-t that does not match an identifiabl-e qasofine pattern.

Quantitation on total peaks i-n the gasoline range from Toluene to Napht.hatene.

FORM I qFE=_ei*r: ffi@ffi9ffi



Ai3:fiSt!@
INCORPORATED

TPHG WATER SURROGATE RECOVERY SUMMARY

ARI Job: VL4'7
Matrix: Water

{ TF-T )

/RR7]

C1ient ID

QC Report No: VL47-RH2 Engineering
Project: Cashmere Mil-l Site

Event: NA

TOT OUT
MB-100112
-LUJ-I.UU-I..LZ
LCSD-100112
cMS-201.20921-7
Tri n Rl ank

Trif l-uorotoluene
Bromobenzene

101? 98.42
104? 98.8?
r.03? 98. s?
110? 100?
1068 99 .62

n

0
n
n

Log Number Range: 12-L8899 to

LCSA4B LTMTTS QC IIMITS
(80-120) (80-120)
(80-120) (80-120)

12-18 900

FORM

Page 1

II TPHG

for VL47 qFE-- $-+ 
-F : ffi#ffi E #



fixs5ilSeb@
INCORPORATED

ARf uTob: VL47
Matri-x: Water

BETX WATER SURROGATE RECOVERY SUMIIARY

QC Report No: VL47-RH2 Engineering
Project: Cashmere Mil-l- Site

Event: NA

TOT OUTClient ID TE'T
MB-100112 1058 1-09? U

n

0
n

U

(TFT) = Trif1uorotoluene
(TFT) = Trifl-uorotoluene
(BBZ) = Bromobenzene
(BBZ) : Bromobenzene

Log Number Range z 1,2-18899

LCS-100112
LCSD-100112
cMS-20120927 -1
Trj-p Blank

tt4z 111?
]"092 110?
LL2Z 110t
110? 1068

LCS/MB LIMITS
PV) (80-120)
PV) l7 9-120)
PV) (80-120)
PV) (7 9-1.20)

/q mL
mL
mL
mL

QC LIMITS
(80-r_20 )

(80-120)
(77 -]-20)
(80-120)

to L2-1,8900

F13RM

Page 1

rT BETX

for YL47
L,F5 EE -f " i:€gliE€-#E -f



ANAT\/TTf:Ar a

"=$il;ft9ORGAI{ICS AI{ALYSTS DATA SHEET INooRPoRATED
BETX by Method SW8021BMod Sanple ID: LCS-100112
Page 1 of 1 LAB CONTROI, SAI.{PLE

Lab Sample f D: LCS-100112 QC Report No: VL47-RH2 Engi-neerj-ng
LIMS ID: 12-18899 Project: Cashmere Mil-L Site
Matrix: Water ,r/ Event: NA
Data Release Authorizedz//$ Date Sampled: NA
Reported: f0/O8/I2 {''. Date Recej-ved: NA

Date Analyzed LCS: 10/01"/12 12250 Purge Volume: 5.0 mL
LCSD: L0/OI/1,2 13:19

Instrument,/Anal-yst LCS: PID2/JLW Dilution Factor LCS: 1.0
LCSD: PID7/JLW LCSD: 1.0

Spike I,CS Spike LCSD
Analyte LCS edded-LCS Recowery LCSD Added-LCSD Recovery RPD

Benzene
Toluene
Ethylbenzene
m, p-XyIene
n-Yrrl ana

RPD cal-cul-ated usj-ng sample concentrations per SW846.

BETX Surrogate Recoverl

4.19 3.70 1138 3.22 3.70 87.09 26.22
46.8 39.6 11BA 45.3 39.6 1148 3.38
1,2.5 \1,.6 r.08t 1"1_.L 1],.6 95.7A U..92
41 .4 42.5 rI2Z 44 .2 42.5 104A 7 .0?
22.0 r9.2 115t 20.2 L9.2 1059 8.59

Reported in pgll. (ppb)

Tri-f l-uoroto-l-uene
Bromobenzene

LCS LCSD
]-1_42 10 9?
111? 110?

FORM III tis 4E f'EiEg€FeE Eid:



ORGAIICS A}IAI.YSIS DATA SIIEET
EPHG by Method IIIW:IPHG
Page 1 of 1

Lab Sample ID: LCS-100112
LIMS IDt 72-18899
Matrix: Water
Data Release Authorized:
Rennrterl : 1 O /OR /12Lvt vv,

Date Ana1yzed LCS:
LCSD:

Instrument /Analyst

Analyte

fiH5nst!@
INCORPORI{TED

SAI{PIJE

L0/0L/I2 12:50
1.0/01./12 13:19
LCS: PID2lJLW

LCSD: PID2/JLW

Sample ID: LCS-100112
I,AB CONTROIJ

QC Report No: VL41 -RH2 Engineerj-ng
Project: Cashmere MiIl Site

Event: NA
Date Sampled: NA

Date Received: NA

Purge Volume: 5.0 mL

Dil-ution Factor l,CS: 1 . 0
LCSD: 1.0

Spike LCS
Added-LCS R€coverar

Spike LCSD
LCSD Added-LCSD Recovery RPD

Gasol-ine Range Hydrocarbons t -3-4 l-. 00 LL4Z

Reported in mgl], (ppm)

RPD cal-cul-ated using sample concenLrations per SW846.

TPHG Sunogate Recovery

Trif luoroto.l-uene
Bromobenzene

LCS LCSD
104? 103?

98.8? 98.52

1.00 1l-18 2.72I.LL

FORM III qJLL€? : ffiffiffif *



AX3tfi8C!@
INCORPORATEDORGA}IICS AI{ATYSIS DATA SHEET

BETX by Method SW8021BMod
TPHG by Method NV|IIIPHG
Page 1 of 1

Lab Sample ID: MB-100112
LIMS ID: 12-L8899
Matrix: Wat.er
Data Rel-ease Authorized: B
Reported: 1-0/08/72 f/u

Date Anal-yzedz 70/01,/12 1.3:47
InstrumentlAna]yst : PID2 / JLW

CAS Nunber Analyte

Sample ID: MB-100112
METIIOD BI,ANK

QC Report No: VL47-RH2 Engineering
Project: Cashmere Mil-l Site

Event: NA
Date Sampled: NA

Date Received: NA

Drrr^a \7nl rrma.

Difution Factor:
5.0 mL
1.00

Reeu1t

1 I- 43-2
108-88-3
L00- 4L- 4
! I YOU r-25- L

95-47-6

Benzene
Toluene
trfhrrlhanzana
m, p-Xylene
o-Xylene

Gasol-ine Range Hydrocarbons

BETX Surrogate Recoverlr

1n
1n
1n
z.u
1n

o.25

< 1.0 u
< 1.0 u
< 1.0 U
<2.Ou
< 1.0 u

< 0.25 U
GAS ID

Trif l"uorotoluene
Bromobenzene

10 5?
10 98

GaeoJ-ine Surrogate Recovery

Trif l-uorotof uene
Bromobenzene

10 1?
98.4?

BETX val-ues reported in pgll, (ppb)
Gasol-ine val-ues reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positi-ve resu.l-t that does not match an identi-fiabl-e qasoline

Quantitatlon on totaf peaks 1n the gasoline range from Tol-uene to

nail-arn

Naphthalene.

FORM I LjL L€? : ffi6&ffi9ffi



INORGA}IICS AIiIAI.ITSIS DATA SHEET
TOTAI, METALS
Page 1 of 1

Lab Sample ID: VL47A
LIMS ID: 1,2-18899
Matrix: Water
Data Release Authorized
Reported: IO/1,I/1.2

Prep
Date

itsbils;b@
INCORPORATED

Sauple rD: CMS-20120927'L
SA}!PLE

QC Report No: VL47-RHz Engineering
Project: Cashmere Mill Site

Date Sampled: 09/27 /12
Date Received: 09/28/L2

Prep
Meth

Analysis Arralysis
Method Date CAS Nunber Analyte ru'g'/L

200 .8
200.8
200.8
200 .8

).0/02/12
ro / 02 /12
r0/02/12
1.0/02/1.2

200.8
200.8
200.8
200.8

10 / 09 /12
r0/r0/12
t0/os/12
r0/09/L2

7440-38-2
7 440- 47 -3
7440-50-8
7439-92-L

Arsenic
Chromi-um
Copper
Lead

u-z

n(
n1

2.0
nq
3.0
L.4

U-Analyte undetected at given RL
Rl-Reporting Limit

FORM_I
qfg*_a€? : ffiwwEg



fixsffs*@
INCORPORATED

INORGASIICS AI.IALYSIS DATA SIIEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: VL4TLCS /
LIMS ID: 72-78899 i /Matrix: Water Al>KData Release Authorizedl { |Reported: I0/11,/1,2 'l 

J

Analyte
Analysis
Method

ganFle ID: LAB CONTROT

QC Report No: VL47-RH2 Engineering
Project: Cashmere Mifl Site

Date Sampled: NA
Date Received: NA

BI.A}.IK SPIKE gUATITY CONTROI. REPORI

Spike
Added

t
Recovery

Spike
Found

Arsenic
Chromi-um

Lead

Reported in

200.8
200 .8
200 .8
200 .8

Vq/L

27.1
zJ.5
25 .6
27 .1"

25.0
25 .0
25 .0
25 .0

108 %

93.22
1,022
1088

N-Contro-l- l-imit not met
Control- Limits: 80-1208

FORM-VII
4. iis ii i; *F #ftfr;?fft+d:F



fi}sinstb@
INCORPORATED

INORGA}IICS A}IIALYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab SampJ-e ID: VL47MB
LIMS ID: 12-18899 1,,
Matrix: Water AA^U
Data Release Authorizedftl 1\
Reported: L0/LI/12 ' {J

Sample ID: METHOD BLAlilK

QC Report No: vL41-RH2 Engineering
Project: Cashmere Mil-l- Site

Date Sampled: NA
Date Received: NA

Prep Prep Analysis Arralysis
l{eth Date Met}rod Date CAS Nrrnber Anatyte RL 1u.gt/L A

200.8 t0/02/t2 200.8 l0/09/12 7 440-38-2 Arsenic
200.8 tO/02/t2 200.8 lO/10/72 1440-4'1-3 Chromi-um
200.8 I0/02/L2 200.8 10/09/12 7440-50-8 Copper
200.8 1O/02/12 200.8 1"O/09/t2 1439-92-1' Lead

U-Analyte undetected at given RL
Rl-Reporting limit

0.2 0.2 u
n q n E, Tl

nq,nqTr

0.1 0.1 u

FORM-T

T#LE,+.F : ffi#EffiffT$
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Goals and Objectives 
This Wood Waste, Soil, and Groundwater Characterization Plan (Plan) will be conducted by the 
Port of Chelan County (Port) to evaluate the wood waste, soil, and groundwater quality at the Port’s 
former mill site (Site) in Cashmere, Washington.  This Plan meets the requirements of Chapter 173-
340 WAC and follows the discussions between the Port and the Washington State Department of 
Ecology (Ecology).  This Plan evaluates the characteristics of wood waste in areas previously 
unexplored at the Site, the extent of total petroleum hydrocarbons (TPH) in soil in areas where TPH 
has been previously detected and the groundwater quality in the uppermost aquifer below the Site in 
areas where TPH has been previously detected.  

The results of the investigations and data analyses to be performed (outlined in this Plan) will 
support any necessary remedial actions necessary to obtain a determination of no further action for 
soil and groundwater at the Site from Ecology through the Voluntary Cleanup Program (VCP). 
Wood waste and soil will be characterized through shallow test pit exploration, and groundwater 
quality will be evaluated using existing and new groundwater monitoring wells constructed at the 
Site.  The duration of periodic groundwater monitoring will depend on the soil evaluation results 
and initial groundwater characterization results.  

Data Quality Objectives 
The wood waste, soil, and groundwater quality data generated from implementing this Plan will be 
used to establish the nature and extent of any residual TPH in wood waste, soil, and/or 
groundwater, and screen in-situ wood waste for the presence of typical wood treatment chemicals. If 
necessary, Groundwater characterization will include obtaining sufficient information to establish 
natural background conditions for potential contaminants of concern, evaluate potential manmade 
effects on natural background conditions and compare on-site groundwater water quality conditions 
to groundwater quality criteria.  Obtaining valid wood waste and soil data that will meet these 
objectives will depend on achieving consistent and accurate results that reflect the variable 
distribution of wood waste placement at the site and the apparently localized distribution of TPH in 
soil from historical spills.  Obtaining valid groundwater data that will meet these objectives will 
depend on achieving consistent and accurate results that reflect the seasonally variable natural 
conditions while minimizing errors from sampling and analysis.  Sampling methods, documentation 
of field activities and laboratory analysis to ensure data quality objectives are described in the 
Sampling Analysis Project Plan/Quality Assurance Project Plan (SAPP/QAPP) in Appendix A of 
this Plan. 

Study Area Location and Description 
The Site is located within the City of Cashmere, along Mill Road and Sunset Highway (see Figure 1). 
The Site is approximately 32.5 acres in size, bounded to the north by the Burlington Northern Santa 
Fe (BNSF) railroad tracks, to the east, south, and partially to the west by Brender Creek, and 
partially to the west by residential and light industrial uses. The northern boundary of the property, 
along the railroad tracks, is less than 100 feet from the Wenatchee River. 

Site History and Operation 
The Site was used for a variety of functions most notably lumber milling from the 1940s until late 
1970s (Environmental Assessment, RH2, 2007). Construction of the Great Northern Railroad in the 
early 1900s resulted in a realignment of the Wenatchee River to the north of the site. The river had 
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historically occupied a meander extending south and east of the site. Brender Creek now flows along 
this old meander (Geological Report, RH2, 2007).  

The site has had several owners since the mill on the site stopped operations in the 1970’s. The 
Cedarbrook Company, owned by Mr. John Lysaker, bought the property in 1990 from WI Forest 
Products, and sold the property to the Port in 2007.  

Based on anecdotal information, this property has never been used for agriculture (Environmental 
Assessment, RH2, 2007).  

Previous Reports and Studies 

In 1990, a Phase 1 Environmental Site Assessment was performed by Forsgren and Associates, Inc., 
prior to the purchase of the property by Mr. John Lysaker of the Cedarbrook Company (Letter, 
Forsgren and Associates, Inc., 1990; Environmental Assessment, RH2, 2007). This assessment 
discovered evidence of de minimis soil contamination from lubrication oils at several locations south 
of Mill Road, and concluded that the contamination was likely only in the upper 6 inches of soil. The 
area between Sunset Highway and Mill Road was reportedly almost completely paved with either 
asphalt or cement/concrete and therefore, any minor spills that occurred in the area would not likely 
have led to contamination of the underlying soil. Underground storage tanks were observed and a 
recommendation was made to remove them or bring them up to code. Communications with Mr. 
Lysaker indicates all the items identified in the Forsgren Environmental Assessment were remedied 
prior to or immediately following his purchase of the property. Documentation of these actions was 
either not prepared or was lost in a large fire that occurred on the Site in 2000 and therefore, could 
not be verified for this Plan.  

In 2007, the Port purchased the Site from the Cedarbrook Company. A feasibility report was 
completed by RH2 prior to the purchase. The feasibility report included a limited environmental 
assessment and a geologic report (RH2, 2007). The geologic report helped to characterize the wood 
waste composition and distribution, and is summarized later in this Plan. The environmental 
assessment, through a detailed historical review, including interviews with several knowledgeable 
community members and a limited subsurface exploration south of mill road, was able to establish 
the existence of several mill related structures and the former uses and purposes but was unable to 
identify any evidence of existing contamination.  

From 2009 to 2011, the Port completed a series of projects to improve the Site. The projects 
included removing existing asphalt paved areas, and concrete slabs and footings found throughout 
the site, primarily in the area between Mill Road and Sunset Highway. These pavement materials 
were crushed and stockpiled for use as fill (the asphalt piles were sold and hauled off site).  The two 
remaining buildings on site were treated for asbestos materials, and then demolished and hauled off 
the Site.  

The Port also completed a limited wood waste removal project in the southeast portion of the site in 
2010 and 2011. The Port hired a contractor to remove all surficial wood waste from an area 
approximately equal in volume to the crushed concrete piles. The contractor screened the wood 
waste, removing the larger rocks and wood pieces, then sold the remaining material as landscape 
material. The crushed concrete was used as fill to replace the removed wood waste. 
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The Port contracted GeoEngineers, Inc., in 2010 to perform a detailed geotechnical evaluation of 
the Site as part of the Port’s redevelopment plans. GeoEngineers drilled nine borings and completed 
two borings as monitoring wells. The results are summarized in the following section.  

RH2 performed a limited groundwater investigation in 2011 consisting of groundwater elevation 
measurements at several locations (Groundwater table investigation, Tech Memo, RH2, 2011). The 
depth to the water table ranged from 1.5 to 4.5 feet below the ground surface in the area south of 
Mill Rd and 2 to 5 feet below the ground surface between Mill Rd and Sunset Hwy. A groundwater 
contour map was produced as a result of this investigation.  

Geologic Setting 

In 2007, RH2 prepared a geologic report for the mill site as part of the initial feasibility study. This 
report characterized both the local and regional geologic setting through a literature review, personal 
communication, and field explorations. The following is an excerpt RH2’s 2007 Geologic Report.  

Regional Geology 

The geology of the Cashmere area has been mapped by Tabor et al. (1987)(Figure 2).  Their work indicates 
that the main geologic units exposed in the vicinity of the mill are unconsolidated Quaternary glacial and 
alluvial sediments and sedimentary bedrock of the Chumstick Formation.  The Eocene Chumstick 
Formation underlies most of the Cashmere area and uplifted and folded beds of its sediments are visible in the 
hills north and south of Cashmere.  This bedrock is described as white to buff-grey sandstone, shale and 
conglomerate.  The closest mapped outcrop from the mill site is across the Wenatchee River, where Highway 2 
has been cut through exposed bedrock.   

A northwest-trending high angle fault is located a few hundred yards north of Highway 2.  This fault forms a 
contact between the Chumstick formation and late Cretaceous Swakane biotite gneiss that is present only on 
the north side of the Wenatchee River.   

More than 40 times during the most recent glacial period (20,000 to 13,000 years ago), catastrophic glacial 
outburst floods inundated most of the Columbia basin including the Columbia River valley.   After many of 
these floods, flood waters were impounded by a massive gravel bar located downstream from Wenatchee, near 
the mouth of Moses Coulee Dam. This temporary dam created a large lake within the Columbia River valley 
that extended well into its tributary valleys, including the Wenatchee River.  Pleistocene bedded silt deposits, 
described by Tabor et al. (1987) as ranging from very fine sand to clay with distinct interbeds and ice-rafted 
dropstones, were deposited in the relatively low-energy environment of the temporary glacial lake.  Bedded silt 
deposits are mapped within 1 mile of the mill site.   

Pleistocene terrace gravels, described as moderately sorted cobble to pebble gravel, form much of the relatively 
flat-lying land surface in the Cashmere area.  The melting of alpine glaciers that advanced down the upper 
Wenatchee River valley during the last two glacial periods (between 150,000 and 130,000 years ago and 
also between 20,000 and 13,000 years ago), resulted in much larger flows in the Wenatchee River; the 
formation of braided outwash channels; and the transport of large volumes of sediment to the lower valley, 
partially filling the valley bottom with a broad plain of gravelly outwash.  As the glaciers receded, the volume 
of sediment decreased and the Wenatchee River began to incise a channel into the outwash plain, leaving the 
gravel terraces perched 20 feet or more above the modern river channel.  The Wenatchee River has meandered 
in this outwash plain, broadening its floodplain and depositing sediment.  These Holocene and Pleistocene 
alluvial deposits of the Wenatchee River are described as moderately sorted cobble gravel. They grade into 
poorly sorted gravelly sands deposited in the alluvial fans of tributaries of the Wenatchee River like Mission 
Creek.      
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Site Geology 

Pleistocene Deposits 

The mill site is located in a bend in the former channel of the Wenatchee River.  Geologic mapping (Tabor et 
al., 1987) indicates and test pits confirm that greater than 80 percent of the site is alluvium deposited by the 
Wenatchee River (Figure 2).   The river bend was cut into an outwash terrace, forming a cut bank 
approximately 20 feet high south of Brender Creek.  The outer edge of the river bend experienced the most 
energetic flows of the Wenatchee River and therefore, were scoured deeper than the inner regions of the bend.  
This was confirmed by test pit observations that indicate the alluvial surface is lower toward the outside of the 
bend (Figure 4).  Geologic mapping (Tabor et al., 1987) indicates the terrace is comprised of glacial outwash 
gravels.  These older gravels occupy less than 20 percent of the site (Figure 2).  Because alluvium was 
deposited as the river channel incised the surrounding terraces, these outwash gravels might underlie alluvium 
in some places.  However, similarities in lithology between alluvium and terrace gravels make it difficult to 
differentiate these units in the field.   

Modern Deposits 

Brender Creek flows across the mill site on top of the former river bed.  The creek flows along the base of the 
river cut bank probably because this is the deepest part of the former river bed.  Local residents indicate much 
of the region south of Mill Road was formerly occupied by ponds and bogs.  The presence of these water 
features was likely the result of water from Brender Creek and shallow groundwater filling the deeper areas of 
the outer bend in the former river channel.  Fine grained sediments containing substantial organic material 
were observed overlying alluvium in several test pits.  These deposits may be associated with creek, ponds and 
bogs that occupied the area since the early 1900s until they were filled at various times throughout the 
twentieth century.     

Fill 

Mill operations produced substantial amounts of wood wastes that were used to fill in low-lying areas at the 
site.  Additionally, interviews with several long-time Cashmere residents and the current owner indicate that 
fill was imported to the mill site for several decades.  There are three primary areas that received fill: 1) south 
of Mill Road in the log storage area, 2) the mill pond north of Mill Road; and 3) the area north of Sunset 
Highway.  In most places, fill was dumped directly on top of Wenatchee River alluvium.  However, sediments 
were deposited by Brender Creek and in associated ponds since the early 1900s along the southern boundary 
of the mill site.  Fill in this region likely overlies thin layers of these modern sediments.    

Field observations indicate that the composition of the fill falls into four broad categories: 1)  wood waste 
(Figure 5); 2) granular fill (sand, silt and gravel) with organic material, including logs; 3) granular fill 
(Figure 5); and 4) fill containing concrete or other building materials.  Most of the fill observed during field 
work consists of well-preserved wood waste resembling “hog fuel” or granular fill containing wood waste.  In 
Test Pit 1, about 5 feet of granular fill was observed overlying wood waste (Figure 5).   

For a complete summary of the site geology, or for referencing the above mentioned figures refer to 
the RH2 Geologic Report (2007). 

Hydrologic Setting 
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The Site is almost entirely bounded by water features including, the Wenatchee River to the north, 
and Brender Creek to the west, south, and east. The following excerpt is from the Geologic Report 
by RH2 in 2007: 

Brender Creek, which now flows within the mill property in a long curving channel about 100 feet north of 
the southern property line, flowed directly to the Wenatchee River prior to construction of the railroad.  
Brender Creek’s year-round flow around the mill site has raised the local groundwater table and helped create 
hydrologic conditions favorable for establishing wetlands. Brender Creek drains about 8 square miles and 
discharges to Mission Creek about 150 feet from the northeast corner of the property.    Mission Creek lies 
east of the site, drains 79 square miles and discharges into the Wenatchee River approximately 800 feet east-
northeast of the northeast corner of the mill site.     

An irrigation return ditch flows about 1,000 feet from west to east along the southern shoulder of Mill Road.  
The ditch is open near the western boundary of the mill site, where it forms a small pond.  From there, the 
water flows in a culvert for approximately 600 feet.  The ditch is open for about 180 feet along Mill Road 
near the current Cedarbrook shop.  Near the eastern boundary of the property, water enters a culvert that 
crosses Mill Road and flows approximately 500 feet to discharge into Brender Creek.  The ditch is open for 
about 6 feet before re-entering a culvert beneath Sunset Highway. 

In the mid-1990s, the property owner undertook a conservation effort in cooperation with the Washington 
Department of Fish and Wildlife and Chelan County Conservation District to enhance aquatic habitat in 
over 2,000 feet of Brender Creek.  This effort required sediment in the stream channel to be excavated, which 
resulted in a large berm that parallels the creek.  The berm is approximately 10 feet high, 60 feet wide and 
1,000 feet long.   

Groundwater elevations, vary across the Site, ranging in depth from 1.5 feet to 5.5 feet below the 
existing ground surface. The groundwater table likely fluctuates up to several feet during the course 
of a year due the changes in flows in Brender Creek and the Wenatchee River (GeoEngineers, 2010).  

Wetlands 

Wetlands have been identified on or adjacent to the Site through two separate delineations 
performed by Alliance Consulting Group (ACG) in 2008 and again in 2010. The 2008 delineation 
established the boundary and rating for the wetland associated with Brender Creek from the western 
edge of the Site where Brender Creek enters the Site to the east edge of the Site (south of Mill Rd) 
where Brender Creek leaves the property. The second delineation characterized and mapped the 
wetland associated with both Brender Creek from the end of the previous delineation north to the 
railroad track crossing, and delineated the wetland associated with No-Name Creek from Sunset 
Highway north to its confluence with Brender Creek. The first delineation rated the wetland as 
Class I, approximately 13 acres in size (ACG, 2008). The second delineation rated the wetland 
associated with both Brender Creek and No-Name Creek as Class III (ACG, 2010).     

In June, 2012, RH2 completed a wetland reconnaissance of the northwest portion of the Mill 
Property located south of Mill Road along the property boundary with Mr. Richard R. 
Dueman.  Potential wetland vegetation was noted along the property boundary (e.g., cottonwood 
and horsetails), indicating there may be undelineated wetland habitat in this area.  Additionally, there 
is visual evidence of wetland habitat (standing vegetation, wetland vegetation, and sulfuric odor) 
along Mill Road on Mr. Dueman’s property. Results of the reconnaissance confirmed the presence 
of a depressional wetland on Mr. Dueman’s property adjacent to Mill Road.  This depressional 
wetland drains southeast across Mr. Dueman’s driveway and joins with a drainage swale that follows 
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the northwestern property boundary of the Mill Property.  With the hydrologic connection of these 
two wetlands, they were characterized as one unit and rated as a Category III wetland.  The 
reconnaissance did not demarcate the wetland edge, but rather identified a potential boundary from 
which to base a wetland buffer.  The City’s wetland buffer for a Category III wetland is 40-feet.  The 
actual buffer location and extent onto the Mill Property would require formal wetland delineation. It 
is likely that a portion of this wetland buffer will extend partially onto the Mill Property in the 
northwest corner. Because the location of the wood waste is beyond any probable wetland buffer, 
no further action has been taken to delineate the wetland.  

Wood Waste Location and Extent 

The site is divided into three general areas. Area 1 is the northern most area located between Sunset 
Highway and the BNSF railroad tracks. No actions have been taken to identify wood waste in this 
area due to its limited development potential. Area 2 is located south of Area 1, between Sunset 
Highway and Mill Road, and includes the former mill pond. Wood waste thickness in the former 
mill pond ranges from 3 to 13 feet (GeoEngineers, 2010) and tapers to less than 3 feet west of the 
former pond. 

No wood waste removal is planned for the mill pond area due to the following Site conditions. The 
No-Name Creek runs in an 18 or 24-inch steel pipe/culvert (exact size unknown) from the south 
side of Mill Rd, across the Port property through the mill pond area. In 2010, RH2 evaluated the 
possibility of relocating the culvert so that the wood waste could be removed. The project was 
discussed with the Washington Department of Fish and Wildlife (WDFW), Ecology, and United 
States Army Corps of Engineers (Corps). No-Name Creek is a fish-bearing year-round stream.  

The WDFW concluded they would not permit the removal and replacement of the pipe, and instead 
recommended “day-lighting” this reach (RH2 meeting minutes, May 26, 2010). After further 
discussion, alternatives were developed and discussed between the Port, WDFW, Ecology, and the 
Corps, and adjacent property owners, but were not resolved, and the Port decided to leave wood 
waste in place at the former mill pond.  

The remaining wood waste not associated with the former mill pond in Area 2 has a maximum 
depth of 3 feet and an extrapolated area (based on ArcGIS interpolate tool) of 0.5 acres 
(Geotechnical Report, RH2, 2007).   

Area 3 is the largest area and is located south of Mill Road. This area was predominantly used as a 
storage area for logs and processed lumber when the mill was operational. GeoEngineers (2010) 
provides a complete summary of the wood waste conditions in this area. Below is an excerpt from 
GeoEngineers’ 2010 Geotechnical Report.  

Southern Portion of Site (Former Log Storage Yard South of Mill Road)  

The explorations completed in this portion of the site include our borings B-2, B-2A and B-3 through B-5, 
test pits TP-6 through -14 excavated in January 2007 by RH2 Engineering, and test pits TP-C through  -I  
excavated  in  late  November  2009  by  RH2  Engineering.  These explorations were intended to evaluate 
the thickness, extent and character of the wood waste fill within the former log storage area, as well as to 
evaluate the depth and character of the underlying native granular alluvial soils.  
 
The majority of these explorations encountered various fill materials consisting of wood waste fill typically 
mixed with or interlayered with granular fill soils.  The granular fill soils generally consist of silty sand with 
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varying amounts of gravel and cobbles.    The wood waste fill is typically in a soft condition, while the 
granular fill soils are loose.  Debris consisting of bricks and car parts was noted in the fill on the log for test 
pit TP-6.    The  wood  waste,  where  encountered,  typically  includes sawdust,  bark  fragments  and  chips  
with  lengths  up  to  3  inches.    Larger pieces of wood debris, although not directly sampled in our borings, 
are likely to exist within the fill, based on photographs of the test pits provided by RH2 Engineering.  

A layer  of orange  brown  wood  waste (sawdust  and  fine  shavings)  with  a  low percentage  of  sand and 
gravel was encountered between depths of 1.5 and 4.5 feet in boring B-3.  A similar layer was apparently 
encountered in test pit TP-F between depths of 1 and 3.5 feet. The wood waste and granular fill soils, where 
encountered, extend to depths of 2 to 13 feet below the existing ground surface.  Fill materials (either wood 
waste or granular soils) were apparently not encountered in test pits TP-7, -8, -13, -14, -E, or –H.  

Native  soil  encountered  beneath  the  wood  waste  and  soil  fill  in  the  explorations  consists  of medium 
dense silty sand and dense to very dense gravel with silt, sand and cobbles.  This native soil represents 
alluvium deposited by the Wenatchee River.  The presence of some organic matter, roots and peat layers was 
noted in the upper few feet of the alluvium on the logs for test pits TP-6, -9 and -12. 

Wood Waste as a Potential Contaminant 

In 2008, RH2 developed a letter report summarizing the potential environmental impacts of the 
wood waste at the Site. The following is an excerpt from RH2’s 2008 Cashmere Mill Site Wood 
Waste Summary Letter Report. 

Summary of Current Understanding of Environmental Issues of Wood Waste at the Site  

1. Methane gas generated by the decomposition of wood waste is a potential hazard to human health if the 
occupancy at the Site is increased or structures are created that trap methane gas.  Mitigation of the 
hazard would include removal of the wood waste, passive venting of the wood waste and overlying soil, 
active venting of the wood waste and soil, and engineering controls to prevent migration of methane into 
closed spaces associated with structures.  

2. Direct contact with wood waste is not considered a human health hazard except where the wood waste 
may be exposed and allowed to disperse in the air as fine particulates.  Mitigation of this hazard would 
include remove of wood waste from surface areas. 

3. Infiltration of rainwater into wood waste and interaction of groundwater with wood waste may generate 
leachate from the waste that could migrate to nearby wetlands or surface water.  In sufficient quantity, the 
wood waste leachate could create chemically reducing conditions (lower dissolved oxygen [DO]) in 
groundwater as wood waste decomposes. The lower pH could then potentially alter the geochemistry of 
groundwater by dissolving metals from granular aquifer material, and these metals could migrate into 
surface water.  However, the reduced groundwater is quickly oxidized and the acidic groundwater is 
neutralized when it combines with atmospheric oxygen and the metals precipitate at the point of 
discharge.  The Site lies adjacent to the Wenatchee River, Mission Creek, and Brender Creek.  Ecology 
is studying the river for sources of contamination that reduce DO and affect pH, but has not attributed 
wood waste in floodplain areas as potential sources for these stream quality impairments.  Note: The 
wood waste was placed in natural depressions of former channels of the Wenatchee River.  These channels 
contained naturally occurring wood debris and organic-rich soil that would have similar effects on 
groundwater quality as wood waste.  Any assessment of water quality impacts of wood waste would need 
to distinguish the effects of buried organic material from natural sources.   
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Wood Waste Removal Alternatives 

GeoEngineers (2010) provided three alternatives for managing wood waste. Option 1 included 
removing all of the wood waste.  Option 2 would leave wood waste in-place and constructing deep 
foundation support (concrete piling, etc.) and appropriate mitigation for potential methane gas 
generation under structures.  Option 3 included removing wood waste to a depth of 8 feet, 
backfilling with structural fill and designing structures that could accommodate long-term 
settlement. GeoEngineers supported Option 1 wherever feasible (GeoEngineers, 2010).  

GeoEngineers recommended replacing wood waste with granular structural fill not to exceed           
6 inches in size, with a percent of fines between 5 percent and 30 percent, depending on moisture 
conditions at the time of placement. The following is an excerpt from the 2010 GeoEngineers 
report on the allowable bearing capacity at the site: 

Allowable Bearing Capacity 
On a preliminary basis, footings supported directly on native granular alluvial soils or on compacted 
structural  fill  used  to  partially  or  completely  replace  wood  waste  fill  may  be  designed  using  an 
allowable  bearing capacity  of 2,500  psf.   Exterior footings should be founded at least 24 inches below the 
lowest adjacent finished grade.  Interior footings should be embedded at least 12 inches below the lowest 
adjacent grade.  Isolated spread footings should have a minimum width of 24 inches, and continuous strip 
footings should be at least 18 inches wide. 

This allowable bearing pressure applies to the total of dead and long-term live loads exclusive of the weight of 
the footing and any overlying backfill.  This value may be increased by one-third when considering design 
loads of short duration such as wind or seismic forces. 

“Complete removal” is herein defined as removal of all material containing visible woody material or 
milling remnants to a depth consistent with the anticipated base of wood waste based on previously 
compiled maps where a distinct compositional charge is observed and native alluvium is 
encountered. During construction an inspector would be on site at all times to verify and document 
complete wood waste removal.  

RH2 concurs that structural fill should replace the wood waste. Structural fill should contain 
between 2 percent and 10 percent fines, depending on moisture conditions, to promote acceptable 
compaction performance.   

Dewatering 

Based on the mapped depths of wood waste and the mapped groundwater elevations as well as 
previous visual observations at the site, dewatering will likely be necessary to achieve complete wood 
waste removal at Area 3. A dewatering test well will be installed and tested to provide aquifer 
characteristics to support the design of a dewatering system.   

Utility Impacts 

The only known utilities located within the areas identified as containing wood waste, excluding the 
mill pond area, are the City of Cashmere water mains. One of the mains crosses Area 2 (the area 
located between Mill Road and Sunset Highway) approximately 550 feet west of Brender Creek The 
exact location of these mains is unknown.  
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According Cashmere’s City Engineer, if the wood waste excavation extends into the approximate 
area of the water main, then the main should be replaced with a new 8-inch ductile iron pipe. The 
cost for this work, as a stand-alone project, is estimated at $100,000. However, significant cost 
savings may be possible if combined with the wood waste removal, thus eliminating a portion of the 
excavation and backfill costs. If the installation of a new pipe is not feasible, or the wood waste 
excavation does not uncover the pipe, then RH2 recommends to avoiding any form of vibratory 
compaction methods within 15 feet of the pipe or its assumed location.  

Maps and survey data of the area show another water main crossing Mill Road and extending south 
into the southern portion of the property to serve two adjacent properties. The water main does not 
impact the area where a majority of the wood waste excavation will take place (same map as above).  

Hydrocarbon Contamination 

Soil containing petroleum hydrocarbons has been found at five locations at the Site (Figure 1). Each 
discovery has been tested for specific range of hydrocarbons based on characteristic odors in the 
soil. Testing results for Locations 1 and 2 are summarized in Tables 1 and 2, respectively.  All of the 
discoveries occurred either during construction related to an improvement or during various 
investigations and studies undertaken on the property; no explicit attempt to define the nature and 
extent of petroleum hydrocarbons on the Site has been conducted.  

The Port notified Ecology of the first discovery on July 23, 2009. Since that initial notification, four 
additional locations were encountered, which were reported to Ecology with the statement that 
additional characterization and appropriate remediation would occur at the time of Site 
redevelopment. The Port has not yet entered into the VCP program and has not requested an 
opinion regarding the Site.  

Hydrocarbon Contaminant Site 1 was discovered during the sub-surface exploration for a new water 
main in Sunset Highway. The following is an excerpt from the 2010 letter report by RH2 to the Port 
characterizing the observations, investigation, findings, and conclusions for this discovery: 

Summary of Discoveries 
 
On  May  7,  2009,  RH2  conducted  a  geotechnical  investigation  to  evaluate  soil  and groundwater 
conditions along a proposed water main replacement alignment.  During the investigation  at  one  location--
Test  Pit  2  (TP-2),  on  the  attached  Figure  1),  RH2 encountered   soil   apparently   contaminated   
by   a   historical   release   of   petroleum hydrocarbons.   The potential contamination was not attributable 
to a known or suspected underground storage tank.    
 
The soil exploration at TP-2 encountered light gray soil at a depth of 5.5 feet.  The soil exhibited an odor 
characteristic of gasoline-range hydrocarbons.  The water-saturated soil at the water table depth of 6.0 feet 
exhibited a faint sheen, as did the groundwater at the water table.  No evidence of a measureable thickness of 
petroleum product was apparent at the water table.  No other evidence in the surface indicates a potential 
source for the release.    No  indications  of  petroleum  hydrocarbon  seepage  were  observed  on  the 
Wenatchee  River  bank  (the  nearest  body  of  surface  water),  which  is  250  feet  from  the discovery 
site.   

Environmental Assessment 
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Three  test  pits  (S-1,  S-2,  S-3)  were  excavated  approximately  10  to  30  feet  from  TP-2,  the  
original discovery  location  at  Site  1.    No  apparent  contamination  (an  odor  characteristic  of  
petroleum hydrocarbons)  was  present  in  the  soil  at  these  locations.    Test  pit  S-4  was  excavated  
near  TP-2  to confirm  the  type  and  concentrations  of  petroleum  hydrocarbons  in  soil  at  the  original  
discovery location.  Test pit S-5 was excavated across Sunset Highway from TP-2, and observations 
indicated the presence of hydrocarbons in soil.  Three additional test pits (S-6, S-7, S-8) were excavated to 
assess the extent of soil contamination near S-5, and did not encounter evidence of soil contamination. (Figure 
1). Soil samples were retrieved from each excavation sidewall at a depth of approximately 5 to 7 feet and 
submitted  for  analysis  of  gasoline-range  hydrocarbons  by  the  US  Environmental  Protection  Agency 
(EPA)  Method  5035A/Ecology  Method  NWTPH-Gx.    Sample  S-4  was  analyzed  for  diesel-
range hydrocarbons  by  Ecology  Method  NWTPH-Dx  to  confirm  the  presence  or  absence  of  diesel  
fuel contamination at Site 1.   

Findings 

Odors characteristic of gasoline-range hydrocarbons were detected at S-4 and S-5, and possibly at S-6.  Table 
1 summarizes the laboratory analyses of the soil samples.  Petroleum hydrocarbons were detected in soil from 
the two locations where characteristic odors were most obvious (S-4, S-5), and trace concentrations of 
petroleum hydrocarbons were detected at S-1 and S-3.  No petroleum hydrocarbons were detected in the soil 
where weak characteristic odors were noted at S-6.   

The Ecology Model Toxics Control Act (MTCA) Method A Cleanup Levels for Soil, Unrestricted Land 
Use were compared to detected concentrations of petroleum hydrocarbons in the soil (Table 1). Concentrations 
of Total Petroleum Hydrocarbons (TPH) as gasoline at Site 1 at S-4 and S-5 exceeded Method A Cleanup 
Levels in Soil for both Unrestricted and Industrial Land Uses.   
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Table 1.  Summary of Laboratory Results – Site 1, Sunset Highway 

  Sample Number  

MTCA 

Method A 

Cleanup 

Level  

Compound S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 

Benzene (µg/kg) <17 <16 <12 <12 <14 <18 <15 <15 30 

Toluene (µg/kg) <17 <16 20 650 62 <18 <15 <15 7,000 

Ethylbenzene 

(µg/kg) <17 <16 <12 1,600 370 <18 <15 <15 6,000 

Xylenes (total) 

(µg/kg) <17 <16 29 700 210 <18 <15 <15 9,000 

TPH as gasoline 

(mg/kg) 8.2 <6.3 <4.7 1,600 490 <7.4 <6.1 <6.2 100 

TPH as diesel 

fuel4  (mg/kg)  *5 * * 910  *  * * * 2,000 

TPH as heavy oil 

(mg/kg)  *  *  * <110  *  *  *  * 2,000 

 

 Conclusions and Recommendations 

Soil containing weathered, gasoline-range petroleum hydrocarbons at concentrations exceeding the Method A 
cleanup levels exists at three locations next to the Sunset Highway at the former Cashmere Mill Site (TP-2, 
S-4 and S-5).  The source of contamination is unknown.  It is possible that some contaminated soil underlies 
the highway.  The lack of benzene and the characteristic patterns in the laboratory chromatograms suggest 
that the petroleum hydrocarbons in the soil are relatively old, have degraded over time, have likely stabilized 
in the soil and are not mobile.  The small quantity (approximately 15 cubic yards) of soil containing 
petroleum hydrocarbon concentrations that exceed cleanup levels [RH2 note: the soil was remediated by 
excavation and off-site disposal in 2011 and 2012].  Soil samples for confirmation sampling 
should be collected and submitted for analysis, and findings should be submitted to Ecology 
to confirm the remedial action.  Groundwater characterization using monitoring wells will 
occur after soil remedial actions]. 

Site 2 was discovered in 2009 as part of the improvement project to remove the existing asphalt 
pavement and concrete footings from the Site. The soil at Location 2 was under and adjacent to 
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several large concrete footings. The following is an excerpt from the 2010 RH2 letter report to the 
Port characterizing the observations, investigation, and results at this location.  

Summary of Discoveries 

In October 2009, the Port encountered apparently contaminated soil while conducting building demolition at 
Site 2 -- Sample Location 1 (S-1) on Figure 1.  The soil exhibited an odor characteristic of gasoline-range 
hydrocarbons.  The Port contacted RH2 to assess the nature and extent of contamination at the second 
discovery site.  

Environmental Assessment 

Four test pits (TP-2, TP-5, S-3, and S-5) were excavated approximately 10 to 30 feet from S-1 at the 
original discovery location at Site 2, and Test pit S-1 was completed to obtain representative soil from the 
original discovery location at Site 2.  Petroleum hydrocarbons were present in soil at TP-2 and TP-5.  Soil at 
S-1 contained diesel-range hydrocarbons at concentrations below MTCA Method A cleanup levels.  No 
detectable hydrocarbons were present in the soil at S-3 and S-5.  At two additional excavations (S-2 and S-
4) near TP-2 and TP-5, respectively, gasoline-range hydrocarbons were not detected in soil samples retrieved 
from excavation sidewall at a depth of approximately 4 to 6.5 feet.     Table 2 summarizes the laboratory 
analyses of the soil samples.   
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Table 2.  Summary of Laboratory Results – Site 2, Mill Road 

  Sample Number  

MTCA 

Method A 

Cleanup 

Level  

Compound S-1 S-2 S-3 S-4 S-5 

Benzene (µg/kg) <20 <18 <27 <20 <19 30 

Toluene (µg/kg) <20 <18 <27 <20 <19 7,000 

Ethylbenzene 

(µg/kg) <20 <18 <27 <20 <19 6,000 

Xylenes (total) 

(µg/kg) <39 <37 <54 <41 <39 9,000 

TPH as gasoline 

(mg/kg) <7.9 <7.3 <11 <8.1 <7.7 100 

TPH as diesel 

fuel4  (mg/kg) 260 * * *  * 2,000 

TPH as heavy oil 

(mg/kg) 520  *  *  *  * 2,000 

 

Conclusions and Recommendations 

Soil containing petroleum hydrocarbons exists at three locations near Mill Road. The concentrations of TPH 
as diesel at S-1 are below MTCA cleanup levels. The TPH concentrations at TP-2 and TP-5 are 
unknown, but were similar to the concentrations detected at S-1, based on field evidence (odors, color).   The 
source of contamination is unknown.  The contaminated soil is limited in extent and concentration  

Site 3 was discovered in 2010 by GeoEngineers during the soil boring activity associated with their 
geotechnical evaluation. Both of the two borings located in the mill pond area (B-1 and B-6) 
contained evidence of hydrocarbon contamination. Soil boring B-1 was drilled to a depth of 17.5 
feet, encountered groundwater at 6 feet, and encountered soil containing petroleum hydrocarbon-
like odors at a depth of 11.5 feet.   Soil boring B-6 was drilled to a depth of 11 feet, encountered 
groundwater at 5.5 feet, and encountered soil containing petroleum hydrocarbon-like odors at a 
depth of 11.5 feet at B-6.  Soil samples contained both diesel and lube oil-range hydrocarbon 
concentrations below MTCA Method A cleanup levels (See Table 3).  
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Table 3.  Summary of Laboratory Results – Site 3, Mill Pond 

  Sample Number  

MTCA Method A 

Cleanup Level  
Compound B-1, 11.5’ B-6, 11.5’ 

TPH as diesel  

(mg/kg) 500 1,100 2,000 

TPH as heavy oil 

(mg/kg) 820  1,600 2,000 

 

Site Location 4 was discovered in 2011 as part of the field investigations associated with RH2’s 
Groundwater Table Investigation Technical Memorandum. This site exhibited a strong diesel odor 
but the lab results indicated contaminant levels below cleanup standards (See Table 4). It is possible 
the sample taken to the lab was not representative of the maximum concentration at this location.  

Table 4.  Summary of Laboratory Results – Site 4, WW area; Site 5,  WW area 

  Sample Number  

MTCA Method A 

Cleanup Level  
Compound 

Site 4 

S-1, 2’ 

Site 5 

S-1, 4’ 

Site 5 

S-2, 5’ 

TPH as diesel  

(mg/kg) 6.7 350 NA 2,000 

TPH as heavy 

oil (mg/kg) 100  700 NA 2,000 

HCID-gasoline 

(mg/kg) NA <26 <24  - 

HCID-diesel 

(mg/kg) NA >65 >60  - 

HCID-oil 

(mg/kg) NA >130 >120  - 

 
NA = not analyzed 
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Site Location 5 was discovered 2011 as part of the initial wood waste removal project. The material 
exhibited at faint odor and no sheen. Soil contained concentrations of gasoline and diesel-range 
hydrocarbons below Method A cleanup levels (See Table 4). Soil from Location 5 was excavated 
and disposed off site.   

Rationale for Wood Waste, Soil, and Groundwater Characterization Plan  
The following assumptions will guide the scope of this work. 

1. Wood waste at the Site is a mixture of raw wood, lumber, sawdust, and granular fill.  Wood 
waste was placed in topographic depressions and stockpiles at the Site during former mill 
activities. Wood Waste was redistributed by site grading that leveled or covered wood waste 
stockpiles after mill activities concluded.  Site history indicates that the former mill only 
prepared raw timber into lumber, and no wood treatment operations were conducted.  Any 
residual TPH in wood waste is considered incidental, as no historical activities apparently 
intentionally combined wood waste and petroleum hydrocarbons.  Removal of wood waste 
below the water table likely will require groundwater dewatering to facilitate the excavation. 

2. Soil at the Site is a mixture of granular fill and native sand and gravel alluvium deposited by 
the Wenatchee River and its tributaries. Releases of petroleum hydrocarbons into soil were 
the result of incidental spills from former mill activities, most likely related to petroleum fuel 
and lubricants.   

3. Groundwater at the Site exists with the saturated zone of native alluvium and wood waste, 
and is affected by variable recharge and discharge patterns from precipitation, irrigation, and 
surface water stage.  Groundwater flow is therefore likely to vary seasonally in direction and 
rate.  No groundwater monitoring wells at the Site are positioned in an “upgradient location” 
from known locations of residual TPH in soil. No groundwater data exists for locations 
confirmed downgradient of known locations of residual TPH in soil. 

Tasks 
Implementing the Plan includes the following tasks. 

Improve the Understanding of Site and Extent of Wood Waste  

Excavate seven test pits to confirm the depth and composition of wood waste at unexplored 
locations (Figure 1). Test pit observations will include inspection and documentation of any visible 
evidence or odors indicating the potential presence of petroleum hydrocarbons in soil and/or wood 
waste.  Representative samples of wood waste will be collected at each test pit location for analysis 
of wood treatment chemicals; if no wood waste exists at the test pit location, no sample will be 
collected for laboratory analysis. (See Appendix A for analytes and methods).   

Construct and Test a Groundwater Dewatering Test Well 

Drill one soil boring (Figure 1) to 10 feet below wood waste in the deepest known portion of the 
wood waste. The boring will be completed as a dewatering test well consisting of a 10-foot-length of 
4-inch-diameter PVC screen at the bottom of the boring with a sand filter backfill around the 
screen, and bentonite seal per Chapter 173-160 WAC.  The well will be tested at pumping rates of 25 
to 50 gallons per minute (gpm) for up to 4 hours, or until steady state is achieved for 1 hour.  The 
groundwater level in the well will be measured and recorded during pumping and recovery.  The 
pumping test discharge will be directed on site and allowed to infiltrate into a shallow pit excavated 
at former test pit location E (Figure 1).  
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Evaluate Groundwater Quality at the Dewatering Test Well 

The flow rate and water quality parameters (e.g., pH, temperature, specific conductivity, etc.) of 
discharge water will be measured during testing.  At the end of testing, a sample of groundwater will 
be collected for analysis of petroleum hydrocarbons and wood treatment chemicals (see Appendix 
A for analytes and methods). 

Characterize Soil and Groundwater Conditions at Site 1 and Site 3.   

Excavate four (4) test pits to the water table at Site 1 and four (4) test pits to the water table at Site 3 
(Figure 1). Collect representative samples of soil for analysis petroleum hydrocarbons. Groundwater 
will be characterized downgradient of Site 1 and 3 either through the use of temporary well points or 
groundwater monitoring wells. The selected method will depend on soil and groundwater conditions 
encountered during test pit exploration. 

Groundwater Monitoring Well Installation  

Groundwater monitoring wells will be installed following WAC 173-160 after removing wood waste 
and remediating soil containing residual petroleum hydrocarbons.  The wells will be located based 
on the findings of field exploration and observations during wood waste removal and soil 
remediation, which will improve the understanding of the character of the uppermost aquifer and 
the water table elevation.  A sufficient number of groundwater monitoring wells will be installed in 
locations to confirm the nature and extent of petroleum hydrocarbons in groundwater downgradient 
of former or residual petroleum hydrocarbons in soil, and to establish the groundwater gradient and 
flow direction.  Groundwater samples will be collected from the wells after the wells have been 
developed. 

Periodic Groundwater Monitoring 

Groundwater quality samples will be collected at new and existing monitoring wells on a quarterly 
basis using dedicated sampling equipment and managed following methods described in Appendix 
A. The duration of periodic monitoring will depend on the findings of the initial four monitoring 
events. 

Data Management, Interpretation, and Reporting  

Upon receipt from the laboratory, wood waste, soil, and groundwater monitoring results will be 
reviewed for data quality and compiled into an electronic database for use and for upload to 
Ecology’s Environmental Information Management system.   

The results of the data analysis will be interpreted to guide any necessary remedial actions and/or 
monitoring to result in a no further action determination for soil and groundwater at the Site.   

Monitoring reports will include copies of field investigation results and field sampling data sheets for 
the groundwater monitoring events, a tabulated summary of data, and graphical representation of 
groundwater monitoring results.  Data collected will be summarized, reported, and submitted to 
Ecology as part of the summary report.  

The summary report will summarize field and any interim remedial activities, results of laboratory 
analysis, interpretation of results with comparison to applicable cleanup levels, and 
recommendations for final remedial actions and compliance monitoring.  All reports and records 
will be retained by the Port for a minimum of 3 years.  



Port of Chelan County                      
Wood Waste, Soil, and Groundwater Characterization Plan September 2012 

18 
8/17/2012 3:57 PM 

J:\data\PCC\208-020\01 Port\127 Site Clean-up\Work Plan  SAP QAPP\Final\Final Cashmere Mill Site Soil and Groundwater Charzn Plan.docx 

Records include calibration methods and dates, maintenance records, and original recording of all 
directly measured field data, including dates, locations, methods, timing, and personnel that 
performed the monitoring and/or analysis. Informal audits will be conducted throughout the study 
to ensure the project continues to follow the SAPP/QAPP. 
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Appendix A 

Sampling Analysis Project Plan/Quality Assurance Project Plan 
 

SAMPLING PROCEDURES 

Wood Waste and Soil Characterization 

Wood waste and soil characterization will include excavating shallow test pits using a rubber tired 
backhoe or tracked excavator to excavate test pits to at least the water table, and deeper if wood 
waste has not been fully penetrated.  The wood waste and soil will be visually inspected for 
composition, odor, color, etc.  Representative samples of wood waste and soil will be retrieved 
directly from the backhoe bucket and placed in laboratory-prepared containers (Table 1) and stored 
in chilled coolers pending delivery to the laboratory.  If any visual or other evidence of petroleum 
hydrocarbons or other chemicals are detected in the excavation, additional excavation may be 
warranted at the time of the investigation or may be deferred to a later time pending consultation 
with the Port of Chelan County (Port) and the Washington State Department of Ecology (Ecology). 
The dimensions and location of the excavations will be measured, photographed, and then backfilled 
and compacted with excavated materials.   

Wood Waste and Soil Sample Management 

Upon collection, soil samples will be individually labeled and immediately placed on ice in a cooler 
for delivery to the laboratory.  All samples will either be delivered by RH2 staff or via courier to the 
lab with chain of custody protocols to meet holding times. A Chain of Custody form provided by 
the lab will be submitted for each sampling event.  Sample containers and analysis holding times are 
summarized in Table 1. 

Table 1. Sample Containers, Preservation, and Holding Time Requirements for Study Parameters  
 

Parameter Container Holding Time 

Gasoline-range 
hydrocarbons/BETX (using 

EPA Method 5035) 
8 oz. glass 7 days 

Diesel-range hydrocarbons 16 oz. glass 14 days 

Volatile/Extractable 
Hydrocarbons 

8/16 oz. glass 7/14 days 

Chlorophenols 1-liter amber 14 days 

Arsenic, Chromium, Copper, 
Lead  

500 mL - polyethylene 28 days 

PAHs 8 oz. glass 14 days 

 

Groundwater Monitoring Well Installation 

Groundwater monitoring wells will be installed at a minimum of one upgradient and two 
downgradient positions relative to residual or former petroleum hydrocarbons in soil at the Site.  
The wells will be installed to a depth of approximately 20 feet, and completed with 10 feet of 
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machine-slotted 2-inch diameter Schedule 40 PVC well screen and protected with flush-mount 
locking well monuments set slightly above grade with concrete pads sloping away from the well.  
The well screens will intersect the water table during the period of monitoring and will be positioned 
so that the screen is never fully submerged, nor completely dry.  The wells will be developed by 
surging and bailing after installation.  Well locations will be determined after soil remedial actions are 
complete.  

Groundwater Sampling 

Notification 
The Port will notify Ecology by telephone or e-mail as early as possible prior to sampling events and 
allow Ecology upon request to obtain split samples. 

Groundwater Level Measurement 
The depth to groundwater will be measured in each well before purging begins.  Water level will be 
measured directly using an electric well probe.  The top of well casing will be surveyed to the nearest 
0.01 feet and referenced to NAVD 88. 

Purging 
The wells will be purged using a dedicated battery-powered electric submersible pump and dedicated 
high-density polyethylene (HDPE) tubing.  Each pump and tubing system will be used solely for 
one well and not used elsewhere.  The pump and tubing will be stored on a single-hose reel and 
stored off site in a clean facility.  The pump and tubing will be installed and retrieved for each event 
while wearing clean disposable gloves. The pump intake will be positioned at a depth of 2 to 5 feet 
below the static water level.  The well will be purged at a rate of 0.5 to 1 liter per minute until 
consecutive measurements of field water quality parameters have reached stability (without an 
increasing or decreasing trend) as follows. 

 

• pH       + 0.2 pH units 

• Specific conductance, temperature, turbidity  +10%  

Sampling 
Groundwater samples will be collected directly from the discharge tubing after purging; samples will 
be collected while the pump is running at less than 0.5 liters per minute.  Sample containers will be 
filled in the following sequence.  

1. Unpreserved samples.  
2. Preserved samples.  

Sample shall be labeled in the format of [location]-[date] (date to be in DDMMYY format).  Every 
individual sample container shall be labeled with the date and time of sampling, location, sampler’s 
initials, and preservatives. 

Field instruments will be calibrated according to manufacturer’s specifications within 4 hours before 
purging. 

Groundwater Sample Management 

Upon collection, water samples will be individually labeled and immediately placed on ice in a cooler 
for delivery to the laboratory.  All samples will either be delivered by RH2 staff or via courier to the 
lab with chain of custody protocols to meet holding times. A Chain of Custody form provided by 
the lab will be submitted for each sampling event.  Sample containers and analysis holding times are 
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summarized in Table 2.Table 2. Sample Containers, Preservation, and Holding Time Requirements 
for Study Parameters 
  

Parameter Container Preservative Holding Time 

Gasoline-range 
hydrocarbons/BETX 

40 mL vial H2SO4 14 days 

Diesel-range hydrocarbons 1-liter amber glass None 30 days 

Chlorophenols 1-liter amber glass None 14 days 

Arsenic, Chromium, Copper, 
Lead  

500-mL HDPE HNO3 6 months 

CPAHs 1-liter amber glass None 30 days 

 

The date and time of sample collection, sampler name, purging volumes, field water quality 
measurements, water levels, time of instrument calibration, and environmental conditions shall be 
recorded at the time of sampling on a field sampling data sheet. Any deviation from the sampling 
protocol will be noted.  

MEASUREMENT PROCEDURES 

Measurements made in the field will include continuous water level and temperature monitoring 
using In-Situ pressure transducers; direct measurement of water level at the start of purging; direct 
measurement of pH, temperature, specific conductivity and turbidity during purging; and direct 
measurement of dissolved oxygen at the end of purging. The field instrumentation and respective 
ranges of results and accuracies are summarized in Table 3.  

 
Table 3. Summary of Field Sampling for Groundwater Quality and Level Monitoring 

 

 Measurement Method Accuracy 

WA State 
Groundwater 

Quality Standard 

Expected 
Range of 
Results 

Temperature (C) 
Hach 44600 

Conductance/TDS meter 
0.1C NA 

10 to 13 
degrees 

pH Hach SensIon1; pH probe 
0.01pH 
units 

6.5-8.5 pH units 
6.5 to 7.5 pH 

units 

Specific Conductance 

(µS/cm)  
Hach 44600 

Conductance/TDS meter 
1µmhos/cm 700 µS/cm 

100 to 200 
µmhos/cm 

Turbidity (NTU)* Hach 2100P Turbidimeter 0.1 NTU NA 5 to 50 NTU 

Water level (feet) Solinst Well Probe 0.01 feet NA 50 to 75 feet 

*NTU = Nephelometric Turbidity Units  
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LABORATORY ANALYSIS 

Analytical Resources, Inc., (ARI) in Tukwila, Washington, will provide Ecology-accredited analytical 
laboratory analysis for the project.  ARI standard operating procedures are on file with ARI.   

Table 4 summarizes laboratory analysis methods for wood waste and soil.  

TABLE 4:  ANALYTICAL SUMMARY FOR WOOD WASTE AND SOIL 

Parameter Analytical Method Detection Limita (mg/kg) 

Gasoline-Range Hydrocarbons NWTPH-HCID / NWTPH-Gx/5035 1.5 

Diesel-Range Hydrocarbons NWTPH-HCID / NWTPH-Dx 1.5 

BETX 8021 0.027 

Chlorophenols SW8041 .00625 

PAHs SW8270-SIM 0.0005 

Phenols SW8270 0.0005 

Arsenic EPA 200.7 0.383 

Chromium EPA 200.7 0.210 

Copper EPA 200.7 0.013 

Lead EPA 200.7 0.163 

Notes: 
a. Detection Limits based on those established by ARI. 

 
Table 5 summarizes laboratory analysis methods for groundwater.  

TABLE 5:  ANALYTICAL SUMMARY FOR GROUNDWATER 

Parameter Analytical Method Detection Limita (mg/L) 

Field Parameters 

Groundwater level NA 0.01 ft 

Turbidity SM 2130B 0.1 NTU 

Temperature SM 2550B 0.1°C 

pH SM 4500-H 0.1 units 

Specific Conductance SM 2510B 1 µmhos/cm 

Analytes 

Gasoline-Range Hydrocarbons NWTPH-Gx 0.08 

Diesel-Range Hydrocarbons NWTPH-Dx 0.08 

BETX 8021 0.0001 

Chlorophenols SW8041 0.00025 

PAHs SW8270-SIM 0.0001 

Phenols SW8270 0.0005 

Arsenic EPA 200.7 0.0001 

Chromium EPA 200.7 0.00025 

Copper EPA 200.7 0.00025 

Lead EPA 200.7 0.00005 

Notes: 
Detection Limits based on those established by ARI 
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QUALITY CONTROL PROCEDURES 

Field Quality Control 

In addition to the procedures described in the Sampling and Measurement Procedures, a variety of 
steps will be employed to maintain a high level of quality control during groundwater monitoring, 
including the following. 

1. A site log book will be maintained with accurate field notes that record daily field conditions, 
general times for field activities and any variation from the planned procedures.  

2. Field sampling data sheets will be prepared for each site visit to record field measurements, 
times and rates during monitoring.   

3. Water level measurement devices will decontaminated with potable water before use at each 
well.  

4. Field meters, if used, will be calibrated in accordance with the manufacturer’s instructions on 
the day of sampling, before purging.  

5. Dedicated field equipment for each well will be used for sampling to prevent cross-
contamination.  

6. The type of individual sample container will be compatible with the parameters of interest to 
prevent bias in sample results.  

7. Sources of extraneous contamination will be avoided during sampling. Sampling personnel 
will employ disposable sampling gloves for each sample.  

8. Chain of custody procedures for all samples will be followed throughout the period between 
sample collection and delivery to the laboratory. 

9. The type of container, pump, tubing, and fitting material, if used, will be compatible with the 
parameters of interest to prevent bias in sample results.  

Laboratory Quality Control 

ARI performs routine laboratory quality control procedures and sample handling procedures. ARI’s 
quality control procedures are discussed in detail in their Quality Assurance Plan, which is updated 
daily, automatically, from its document management system.  

 
DATA VERIFICATION, VALIDATION AND MANAGEMENT 

Data Records and Management 

Field data will be recorded at the time of measurement or sampling on field sampling data sheets. 
Data to be entered include dates and times of measurement or sampling, names of field personnel, 
sampling location, appropriate field measurement values and units of measure, laboratory sample 
numbers, and field comments on any deviations from described procedures. Field data will be 
compared to previous results to identify any significant deviations from historical trends.  Field data 
will be entered into spreadsheets within 48 hours of collection.  

Field data will be compared to previous results to identify any significant deviations from historical 
trends.  Field data will be entered into an Excel spreadsheet or similar data management program 
within 48 hours of collection.  

Continuously collected data from the monitoring well transducers will be downloaded each month 
and data will be entered into spreadsheets. 
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Data Review 

Prior to distribution to the project lead, all laboratory data will undergo a quality assurance review by 
the laboratory staff itself to verify that quality control samplers met acceptance criteria as specified in 
the standard operating procedure for that method. Appropriate qualifiers will be attached to results 
that did not meet requirements. An explanation for the data qualification will be described in a 
quality assurance memorandum (case narrative) attached with the data package.  Any significant 
deviation from historical trends will be immediately communicated to Ecology via telephone or 
email for discussion of potential actions, which may include repeat sampling. 

Data Validation 

Upon receipt of the verified data from the laboratory, the project lead will determine if the results 
have met the measurement quality objectives for precision and accuracy for the sampling episode.  

Precision will be estimated by calculating the relative percent standard deviation between results for 
duplicate pairs of groundwater samples. One duplicate sample will be collected for approximately 5 
percent of groundwater samples (at least one duplicate sample if 10 or more samples are collected).  
These values provide an indication of the degree of random variability introduced by sampling and 
analytical procedures. These values will be compared to the mean duplicate concentration (over the 
entire concentration range reported during the project) to assess the ability of the data to meet the 
project measurement objectives. The percent standard deviation for duplication pairs at or near the 
reporting limit are typically higher than the allowed error described by the measurement quality 
objectives, but are small in absolute terms and will not automatically disqualify data from use.  If the 
relative percent difference for sample pairs exceeds 15 percent, a repeat sampling event will be 
conducted. 

After evaluation of the analytical data against the project data quality objectives and historical trends, 
the reported results will be entered into either the same spreadsheet as the field collected data or a 
similar spreadsheet within 48 hours of obtaining the lab results.  

 

ORGANIZATION AND SCHEDULE 

The Port, its consultants at RH2 Engineering, Inc., (RH2) and Ecology are guiding and 
implementing this study. Analytical Resources, Inc., (ARI) will provide laboratory services.  RH2 
environmental staff is responsible for checking, downloading, and calibrating the field instruments, 
collecting and transporting samples under chain of custody to ARI representatives.  RH2 will 
evaluate all water quality and quantity data, using methods approved by Ecology.  

Key personnel involved in this project and their responsibilities are listed below. 

Laura Jaecks, Port of Chelan County, is the Owner’s Representative. The Port is responsible for 
reviewing and approving the Quality Assurance Project Plan (QAPP) and final report and interacting 
with interested public and stakeholders.  Phone: (509) 661-3118. Email: laura@ccpd.com. 

Karen Kornher, P.E., RH2, Engineering, Inc., is the project manager and agent between the sampling 
staff at RH2 and the Port of Chelan County. Phone: (509) 886-6764. Email: kkornher@rh2.com. 

Steve Nelson, L.G., L.HG., RH2, Engineering, Inc., is the project lead for the development of this 
study and analysis of data for the final project report. Phone: (425) 951-5406.                             
Email: snelson@rh2.com. 
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Mary Monahan, Central Regional Office, Department of Ecology Toxics Program, is responsible for 
review and approval of the QAPP and will advise on sampling requirements, quality assurance, and 
quality control issues during project implementation and assessment. 

Bob Congleton, is the primary contact for laboratory coordination for sample management and data 
quality. Phone: (206) 695-6232. Email: bob@arilabs.com. 


	Table 1.pdf
	Table 1

	A-combined w-o cover.pdf
	1990 ESA_Forsgren
	2007 Feasibility Study_RH2
	2008 Wood Waste Summary Memo_RH2
	2009 Contamination Assessment Letter to Ecology_RH2
	2009 Contamination SAP_RH2
	2010 Geotechnical Investigation_GeoEngineers
	2011 GW Investigation Memo_RH2
	2012 Construction Dewatering Memo_RH2

	2013 Final Removal Action Work Plan.pdf
	Figures.pdf
	PCC Cashmere Work Plan Fig 1
	PCC Cashmere Work Plan Fig 2
	PCC Cashmere Work Plan Fig 3
	Figures 4 & 5


	C-combined w-o cover pg.pdf
	2007.01.15 Test Pit Logs
	2009.05.07 Test Pit Logs
	2009.11.30 Test Pit Logs
	2010.01 Boring & Well Logs
	2012.08.30 Test Pit Logs
	2012.09.18 Dewatering Well Log

	D-combined w-o cover pg.pdf
	2009.09.16 Samples ARI_PP00
	2009.10.23 Samples_ARI_PU11
	2010.01.20 Samples_OEI_1001-145
	2011.03.01 Samples_ARI_SL36_SL69
	2011.07.06 Samples_ARI_TD34
	2011.07.27 Samples_CAI_156333
	2012.08.30 Samples_ARI_VI35 & VI78
	2012.09.27 Sample_ARI_VL47

	A-combined w-o cover pg.pdf
	1990 ESA_Forsgren
	2007 Feasibility Study_RH2
	2008 Wood Waste Summary Memo_RH2
	2009 Contamination Assessment Letter to Ecology_RH2
	2009 Contamination SAP_RH2
	2010 Geotechnical Investigation_GeoEngineers
	2011 GW Investigation Memo_RH2
	2012 Construction Dewatering Memo_RH2




