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Section 1  

Introduction 

This report presents the results of a remedial investigation (RI) performed for USG Interiors (USG) at 

the former USG property located at 7110 Pacific Highway East in Milton, Washington. The site location 

is shown on Figure 1. 

1.1 Agreed Order 
The RI was performed to satisfy the requirements of Agreed Order DE 84-506 (Order) between the 

Washington Department of the Ecology (Ecology) and USG. A final RI Work Plan dated March 5, 2010 

was submitted to Ecology, which addressed comments from Ecology on CDM’s draft RI Work Plan.  

The RI was conducted in accordance with the final Work Plan. 

1.2 Site Location and Description 
The USG Highway 99 site is located between Pacific Highway East and Interstate 5 in Milton, 

Washington. Figure 2A shows the entire groundwater investigation area for the RI.  For clarity, the 

extent of the exploration points shown on Figure 2A is referred to as the “site” throughout this report. 

The majority of RI fieldwork occurred in the core investigation area shown on Figure 2B, which is 

used to illustrate the RI results.  

Freeway Trailer, Kanopy Kingdom, General Trailer, and Linwood Custom Homes currently operate at 

the site; their business locations are shown on Figure 2A. Chain link fence separates each business 

and the western property line along Pacific Highway East.  Interstate 5 marks the eastern boundary of 

the site.  

1.2.1 Climate 
The site climate is typical of the Puget Sound Lowlands and other marine regions. Summers are 

typically cool and comparatively dry and winters are mild, wet, and cloudy. The climate information 

presented in this section was obtained from weather station KWAMILTO1 in Milton, Washington. The 

data was posted at http:// www.wunderground.com/weatherstation/ WXDailyHistory. asp?ID= 

KWAMILTO1 

The warmest months are July and August, when the high temperatures average around 85 degrees 

Fahrenheit (°F).   The coldest month is December, when the high averages around 45 ºF and lows 

average 30°F.  

Based on local rainfall data, in 2009 the City of Milton received 32 inches of rain for the year and 

averaged 130 days of measurable precipitation.  On average, winter months are wetter than summer 

months.  The wettest month of the year was November, with a monthly rainfall total of approximately 

7 inches.   

The predominant wind direction is from the south.  
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1.2.2 Surface Water 
The site is located in the watershed of Hylebos Creek. The two main branches of Hylebos Creek—

known as East Hylebos Creek and West Hylebos Creek—originate in south King County and generally 

flow south. These two branches join in Milton at Porter Way (Figure 1), just north of the Highway 99 

site on the east side of Interstate 5 (I-5).  

As shown on Figure 2B, Hylebos Creek crosses under I-5 adjacent to the Highway 99 site. It continues 

flowing generally south and again crosses under Pacific Highway East before swinging to the 

northwest as it flows around the southern end of Fife Heights. Hylebos Creek then flows into the 

Hylebos Waterway, where it enters Commencement Bay as shown on Figure 1.  The Hylebos Creek 

drainage basin as a whole is approximately 17 square miles. The average discharge of Hylebos Creek 

is approximately 20 cubic feet per second (TPCHD, 1993). 

1.2.3 Geologic Setting 
The site is situated in a north-trending valley that is the floodplain of Hylebos Creek and its tributaries. 

The valley is located just north of the lower Puyallup River valley.  Alluvium associated with Hylebos 

Creek and the lower Puyallup River form the uppermost native soil at the property. This alluvium 

consists of predominantly overbank flood and slack water deposits. Glacially consolidated glacial drift 

and interglacial deposits hundreds to thousands of feet thick underlie the alluvial deposits. Fife 

Heights, the upland region northwest of the property, is largely comprised of glacial drift.   

1.3 Site History 
History of the Highway 99 site is poorly documented. The historical description that follows is based 

on CDM’s interpretation of historical aerial photographs and a title search.  

Industrial waste from USG’s Tacoma plant was used to fill the Highway 99site. It is known that from 

about 1959 to 1973, the USG Tacoma plant used ASARCO slag as a raw material for mineral fiber 

production. Baghouse dust enriched in arsenic was reportedly used as fill at the Highway 99 site from 

1971 through 1973 (Ecology, 1986). USG did not own the property during the period when this fill 

was placed on it. 

In the early 1980s, USG became aware of the association between ASARCO slag and arsenic 

contamination. Subsequently, USG purchased the Highway 99 site from Partner’s Financial 

Incorporated on August 18, 1982. That same year USG voluntarily approached Ecology to negotiate an 

administrative process to govern removal of fill from the property. 

Cleanup of the Highway 99 site occurred between October 12, 1984 and January 25, 1985 (Ecology, 

1986) under Agreed Order No. DE 84-506. The Order established an arsenic cleanup standard for soil 

of 5 milligrams per liter (mg/L) by the EP Toxicity (leaching) method, and required USG to conduct 

post-cleanup groundwater monitoring. Detailed records of the cleanup, termed the source removal 

action, have not been located.  Ecology estimated that 20,000 to 30,000 cubic yards of material was 

excavated and disposed of off-site (Ecology, 1986). Native soil exceeding this cleanup standard was 

reportedly over-excavated in the southern portion of the property in the vicinity of monitoring well 

99-1 (Figure 2B). This is referred to as the contaminant source area. 

According to Ecology, approximately 10% of the total waste that was excavated and disposed of off-

site was baghouse dust.  We infer that the 20,000 to 30,000 cubic yards of waste included: 1) soil fill 
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mixed with waste insulation; 2) baghouse dust; and 3) native soil exceeding the cleanup standard 

excavated from the vicinity of 99-1. 

USG sold the property to Hebert Rendell in 1986. USG maintained responsibility for verification 

monitoring, as specified in Agreed Order No. DE 87-506.  

A review of historical aerial photographs shows that the property was cleared and regraded before 

June 1985 (approximately 5 months after completion of the source removal action). With the 

exception of environmental monitoring, no remediation activities have occurred at the property since 

1985.Used car, trailer, and truck canopy sales businesses currently occupy the property.  

1.4 Sources of Contamination 
Arsenic concentrations in site soil and groundwater exceed Model Toxics Control Act (MTCA) cleanup 

levels. This arsenic originated from industrial waste from the USG mineral fiber insulation 

manufacturing plant in Tacoma. The Tacoma plant used arsenic bearing ASARCO slag as a 

manufacturing feedstock. Waste and off-specification product generated from mineral fiber insulation 

manufacturing was used as fill at the site. 

USG conducted cleanup in 1984 and 1985 to excavate and remove industrial waste fill from the 

Highway 99 site. Subsequent long-term groundwater sampling performed by USG showed that 

residual arsenic remained in groundwater at the site above the current MTCA Method A cleanup level. 

1.5 Remedial Investigation Objectives 
The RI was implemented to: 

 Characterize arsenic in surface soil between the paved areas and Hylebos Creek. 

 Characterize the extent of arsenic contamination in soil, groundwater, sediment, and surface 

water. 

 Characterize the potential contaminant migration pathway of arsenic in soil and groundwater 

to Hylebos Creek. 

 Gather additional environmental data affecting arsenic fate and transport to help select a 

cleanup action that will meet MTCA requirements. 

 Evaluate exposure to terrestrial and ecological receptors. 
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Section 2  

Field Investigation 

This section describes the field work and investigation methods completed during the RI.  Field work 

included site preparation, underground utility location, soil investigation, groundwater investigation, 

sediment investigation, surface water investigation, and a site survey. 

 The scope of work for the RI field investigation is described in the RI Work Plan (CDM, 2010). The 

work was completed over 16 days in April, May, and July 2010.  This first phase of field investigation, 

described in more detail below, focused on the contaminant source area and comprised the majority 

of RI field work. Subsequent field investigation phases were conducted to fully define the extent of 

contamination (primarily groundwater; soil to a lesser extent) beyond the core investigation area 

shown on Figure 2B. Subsequent field investigations included: 

 Groundwater Reconnaissance Borings: Groundwater reconnaissance samples for arsenic were 

collected north and south of the core investigation area using direct-push technology (DPT) 

samples. These borings are shown on Figure 2A and have the prefix “GW.” This work was 

completed in April 2011.  

 Characterize Arsenic Extent in Groundwater (East):  Groundwater monitoring wells MW-10 and 

MW-11were installed between the paved portion of Kanopy Kingdom and Interstate 5 to 

characterize arsenic concentrations east of the contaminant source. These monitoring wells, 

shown on Figure 2A, were completed and sampled in October 2011. 

 Characterize Arsenic Extent in Groundwater (West, South, and North): Groundwater monitoring 

wells MW-12, MW-13, and MW-14 were drilled to characterize arsenic concentrations to the 

west, south, and north (respectively). These monitoring wells are shown on Figure 2A. In 

addition, two soil borings were drilled in the Pacific Highway East Highway 99 right-of-way 

(ROW) to delineate arsenic contamination in soil to the east. 

2.1 Phase 1 RI Field Investigation 
2.1.1 Site Preparation 
On April 20, 2010, CDM located the planned soil boring and groundwater monitoring well locations 

using measuring tape and compass methods.  Each location was marked on the ground using white 

marking paint. Arrangements were made with Kanopy Kingdom, Freeway Auto, and Freeway Trailer 

managements to gain access to the site and have them move vehicles and equipment away from the 

drilling locations during the investigation.  

Utilities Underground Location Center (UULC) was notified 3 days prior to drilling, as required by 

state law. The entire site was checked for possible underground utility conflicts at boring locations.  

On April 26, 2010, each of the proposed boring and monitoring well locations were cleared for 

underground utilities by Applied Professional Services (APS).  
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2.1.2 Soil Investigation 
The soil investigation consisted of collecting surface and subsurface soil samples. Samples were 

analyzed for total arsenic by field portable x-ray fluorescence (XRF) and laboratory methods. The 

purpose of the soil investigation was to delineate the lateral and vertical extent of arsenic in soil.  The 

soil investigation was completed between April 26 and 29, 2010. 

Surface Soil Sampling 

Six surface soil samples were collected from the vegetated area between the west bank of the Hylebos 

Creek and the paved parking surfaces to characterize arsenic concentrations in surface soil. Figure 2B 

shows the location of the surface soil samples.  

The samples were taken at 50-foot increments in a row parallel to the direction of river flow.  Sample 

locations were identified with a measuring tape and marked with stakes. Vegetation was cleared at 

each sample location before soil was collected from the ground surface and placed directly in plastic 

XRF measurement cups or 4-ounce glass jars. Each sample was collected by hand with a new pair of 

nitrile gloves. The soil in the XRF measurement cup was used for field XRF analysis of total arsenic and 

the sample in the 4-ounce jar was retained for possible analysis of arsenic at the off-site analytical 

laboratory.  

The samples were labeled and placed in a cooler on ice and transported back to CDM's Bellevue office. 

The samples were stored under refrigeration at the CDM office until selected samples were sent to the 

laboratory under chain of custody protocol. 

Subsurface Sampling 

Thirty soil borings arrayed on a 50-foot offset grid were advanced to depths ranging from 12 feet to 

24 feet below ground surface (bgs) during the RI.  The purpose of the borings was to characterize the 

lateral and vertical distribution of arsenic in soil and to characterize the geology of the site. CDM's 

subcontractor—Environmental Services Northwest (ESN) of Tacoma, Washington—completed the RI 

soil borings using direct push technology (DPT) sampling methods. A CDM geologist supervised the 

DPT sampling and was responsible for soil classification and soil sample collection. 

The RI soil data supplements soil assessment data collected in June 2006.  Figure 2B shows the soil 

boring locations. RI borings have alpha-numeric grid designations (e.g., C-6) and the 2006 assessment 

borings have a “GP” prefix.  

The borings were advanced using truck-mounted DPT equipment.  The soil samples were collected 

continuously using a 4-foot-long, 1.5-inch inside-diameter sampler fitted with acetate liners.  The 

sampler was attached to the end of DPT drive rods and pneumatically driven into the ground. After 

each sampler drive, the acetate liners were removed from the sampler and split open to examine the 

soil and collect soil samples.   

Soil types were classified according to the Unified Soil Classification System (USCS).  Soil samples were 

also inspected for evidence of vitreous slag material or other evidence of contamination. Soil 

descriptions were recorded on boring logs, which are provided in Appendix A. The DPT sampler and 

rods were decontaminated between each sample drive using a three-bucket Alconox wash and 

distilled water rinse system.   

At each boring, soil samples were collected at approximate 2-foot depth intervals from the ground 

surface to depths of between 16 and 24 feet bgs for field XRF analysis of arsenic.  The soil was 
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collected from soil cores and placed directly into plastic XRF measurement cups or 4-ounce glass jars.  

The soil in the XRF measurement cup was used for field XRF analysis of total arsenic and the sample in 

the 4-ounce jar was retained for possible analysis at the off-site analytical laboratory.  Any borings 

with measurements above the 20 parts per million (ppm) limit for MTCA Method A cleanup levels at 

16 feet bgs were advanced until readings were below 20 ppm or until a total depth of 24 feet bgs was 

reached.   

Samples were labeled and placed in a cooler on ice and transported back to CDM's Bellevue office. The 

samples were stored under refrigeration at the CDM office until selected samples were sent to the 

laboratory under chain of custody protocol. 

Following completion of sampling at each location, the DPT borings were abandoned by backfilling 

with bentonite. Hydrated bentonite chips were used at all locations to abandon borings. 

Field XRF Analysis 

Arsenic concentrations in soil samples were measured in the field using an Innova-X Alpha Series XRF 

following EPA Method 6200. CDM’s Work Plan (CDM, 2010) describes the XRF sample preparation 

and analysis procedures followed during the RI in detail. Each soil sample was analyzed by covering 

the XRF sample cup with a Mylar covering, placing the sample cup directly below the XRF projector, 

and then scanning the sample for a 90-second interval.  The displayed arsenic concentration was 

recorded on an XRF Test Result form.  

2.1.3 Groundwater Investigation 
The groundwater investigation included installing monitoring wells, collecting groundwater samples 

at new and existing monitoring wells, and measuring the depth to groundwater at each well. 

Monitoring Well Installation 

Nine new groundwater monitoring wells were installed at locations shown on Figure 2B. Six shallow 

wells (MW-1 through MW-6) were screened in fine to medium sand within the upper portion of the 

alluvial aquifer. Two intermediate wells (MW-7 and MW-8) were screened in coarser sand within the 

deeper portion of the alluvial aquifer. One deep well (MW-9) was screened within sand and gravel of 

the glacial aquifer that underlies the alluvial aquifer.  

The purpose of the shallow monitoring wells was to evaluate the extent of arsenic dissolved in 

groundwater and determine the groundwater flow direction and horizontal hydraulic gradient. The 

purpose of the intermediate and deep monitoring wells (MW-7, MW-8, and MW-9) was to evaluate 

vertical hydraulic gradients at the site and the vertical extent of arsenic in groundwater.  

CDM's subcontractor—Environmental Drilling, Inc. (EDI) of Snohomish, Washington—performed the 

monitoring well drilling and installation using a Mobile B-61 HD truck-mounted hollow-stem auger 

drill rig equipped with 7-5/8-inch-outside-diameter, 4-1/4-inch-inside diameter drilling augers.  Soil 

samples were collected at 5-foot intervals during drilling.   

Soil samples were collected using a Standard Penetration Test (SPT) split-spoon sampler. At each 

sample depth the sampler was driven 18 inches using a 140-pound auto-hammer. The soil was 

classified in general accordance with the USCS. Soil descriptions were recorded on a boring log, which 

is included in Appendix A.  



Section 2   Field Investigation 

 

  2-4 
P:\19921 USG\77628-65021 Hwy 99 Site Rem. Investigation\7-Project Documents\7.2 Final Documents\04_Final 2016 RI Report_June 2016\USG Hwy 99 FINAL RI 7-16.docx 

Monitoring well construction details are summarized in Table 1 and shown graphically on the well 

construction logs included in Appendix A. The monitoring wells were constructed using 2-inch-

diameter, Schedule 40 PVC flush-threaded pipe and Schedule 40 PVC factory-slotted well screen. The 

well screens were 5 feet long with 0.010-inch-width milled slots. A filter pack consisting of #10-20 

Colorado Silica Sand was placed in the annular space between the well screen and the borehole walls.  

The filter pack was extended approximately 3 feet above the top of the well screen.  

A hydraulic seal was constructed of Pure Gold medium bentonite chips placed from the top of the filter 

pack to within 2 feet of ground surface. For the intermediate wells and the deep well, a 20 percent 

solids pumpable bentonite grout mix (Baroid Quik-Grout) was used instead of bentonite chips. The 

bentonite grout was pumped into the annulus using a tremmie pipe. The top of the annular space was 

sealed with concrete and an 8-inch-diameter, flush mount, traffic-rated monitoring well vault was 

installed at the ground surface. Locking well caps were installed at each monitoring well.   

The new monitoring wells were developed prior to sampling through a combination of surging, 

bailing, and pumping.  Initially, the screen interval was surged using a surge block and solids were 

bailed from the bottom of the well using a stainless steel bailer. After bailing the solids from the well, 

the well was developed by continuous pumping with a submersible pump (Whale pump).  The pump 

was set within the screen interval and field water quality parameters (conductivity, pH, turbidity, and 

temperature) were measured at regular intervals and recorded on a well development log. A Horiba 

U-22 water quality meter was used to measure field water quality parameters.  

Well development was considered complete after the field parameters had stabilized and a minimum 

of 10 well casing volumes were removed from the shallow wells (a minimum of 4 casing volumes was 

removed from each of the intermediate and deep wells).  Well development water was contained in 

55-gallon drums. 

Groundwater Level Measurements 

On May 25 and July 15, 2010, CDM performed comprehensive groundwater level monitoring rounds 

on all newly installed and existing monitoring wells. The purpose of the second monitoring round was 

to obtain groundwater levels under equilibrium conditions in dry weather conditions. All depth to 

groundwater measurements were made using a SINCO water level meter, which was decontaminated 

between wells.  The depth to groundwater measurements are summarized in Table 2.  

Groundwater Sampling 

Groundwater monitoring wells were purged and sampled using a peristaltic pump and low-flow 

sampling methods. Discharge from the peristaltic pump was directed into a flow-through cell. A YSI 

Model 556 water quality meter was used to measure temperature, conductivity, pH, dissolved oxygen 

(DO), and oxidation/reduction potential (ORP) in the flow-through cell. A Lamotte 2020 turbidity 

meter was used to monitor turbidity.  

The instruments were calibrated against standards for each field parameter during each day of 

sampling. The peristaltic pump controller was set to a purge rate of about 0.5 liter per minute and 

drawdown was generally limited to less than 0.3 foot. Water levels and field parameters were 

monitored at regular intervals and recorded on a groundwater sampling record.   

Copies of the groundwater sampling records are included in Appendix B. Purging was continued until 

field parameters had stabilized for at least three consecutive readings within the following limits: 
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± 0.1 unit for pH 

± 5 percent for conductivity 

± 20 millivolts for ORP 

± 10% for dissolved oxygen < 10 NTU for turbidity 

The final stabilized parameters are provided in Table 3.  

Groundwater samples were collected immediately after parameters stabilized and all indicator 

parameter readings were recorded. The flow cell was disconnected and sample containers were filled 

directly with discharge from the sampling pump. The dissolved metals samples were collected in 

unpreserved containers and filtered by the laboratory prior to analysis.  Sample containers, 

preservatives, and holding times are described in CDM’s Work Plan (CDM, 2010).   

Following submittal of the samples, the laboratory noted varying amounts of orange-brown 

precipitate (determined to be an iron precipitate) in the dissolved metals bottles. The laboratory also 

determined that arsenic was likely substituting for iron in the precipitate to varying degrees, 

potentially lowering dissolved arsenic and iron values in some of the samples.  

Based on these observations and the varied relative percent differences (RPD) between total and 

dissolved arsenic values, wells MW3, MW4 (including a field duplicate, MW-0), and 99-1 were re-

sampled on July 15, 2010 for dissolved arsenic and dissolved iron.  

During re-sampling the wells were again purged with low-flow technology, with pH, conductivity, 

ORP, and DO parameters being measured in a flow-through cell. Once these four field parameters had 

stabilized, the sample tubing was disconnected from the flow through cell and connected to a 

dedicated, disposable 0.45-micrometer (µm) filter certified clean for metals. Water that had passed 

through the filter was transferred directly to a bottle with nitric acid preservative for the dissolved 

metals analysis. Only the results of the re-sampling, which were consistent with historical data for 

well 99-1 and showed a comparable RPD for MW4 and field duplicate MW0, were tabulated for the 

dissolved arsenic and iron analyses of groundwater from these three wells.    

2.1.4 Surface Water Investigation 
The surface water investigation included collecting surface water samples from Hylebos Creek from 

six locations between the east edge of I-5 and just downstream of the site as shown on Figure 2B. The 

surface water investigation was conducted to investigate the possibility of impacts to Hylebos Creek 

from site groundwater by characterizing the water quality in Hylebos Creek.  

At each surface water sample location, a YSI Model 556 water quality meter was used to measure 

temperature, conductivity, pH, DO, and ORP by lowering the probe into the stream. Parameters 

readings were collected after approximately 2 minutes, when parameters had stabilized. The final 

stabilized parameters are listed in Table 4.  

Surface water was collected from each sampling location by extending a sample bottle attached to a 

swing sampler into the creek from the west bank. Once the collection bottle was filled, water was 

transferred directly into the remaining bottles for each sample. The surface water investigation was 

completed on April 25, 2010. 
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2.1.5 Sediment Investigation 
The sediment investigation consisted of collecting bank and center samples from Hylebos Creek. 

These samples were analyzed for total arsenic by field XRF and laboratory methods. The purpose of 

the sediment investigation was to characterize arsenic in the sediments of Hylebos Creek. The 

sediment investigation was initiated on April 29 and completed on April 30, 2010. 

Topographic Survey 

The bathymetric survey was completed on June 10, 2010.  The survey was completed by CDM’s 

subcontracted surveyor, WH Pacific.  The surveyor used a TCRA 1101 total station instrument to 

establish the bathymetry and topography of Hylebos Creek.  Horizontal coordinates were referenced 

to the North American Datum (NAD) 83/91, South Washington Zone.  Vertical coordinates were 

referenced to North American Vertical Datum (NAVD) 88.  The elevation contours are shown in the 

survey plan (Appendix C) and Figure 2B.    

Sediment Sampling 

Fourteen sediment samples were collected at the locations shown on Figure 2B.  The samples were 

collected from the farthest downstream location first, moving to upstream locations successively each 

day. At each sediment sample location, a sample was collected from the west bank and bottom of the 

center of Hylebos Creek. The samples were collected using a 3-inch outside-diameter sampler 

equipped with a slide hammer.  Bank samples were taken from 6 inches below the water level of the 

creek.  

Samples were taken in the bank by angling the drive sampler approximately 45 degrees and driving it 

into the bank.  At each location the sampler was driven approximately 6 inches into the creek bank or 

bottom and then retracted.  The sediment was then transferred directly from the drive sampler into a 

plastic XRF measurement cup or a 4-ounce pre-cleaned glass jar.  

Prior to collecting each sample, the driver sampler was decontaminated using a three-bucket Alconox 

and distilled water rinse system.  The samples were labeled and placed in a cooler on ice and 

transported back to CDM's Bellevue office. The samples were stored under refrigeration at CDM's 

office until selected samples were sent to the laboratory under chain of custody protocol. 

2.2  Supplemental RI Field Investigations 
This section discusses supplemental field investigations conducted after the original RI investigation. 

These supplemental field investigations were conducted to fully define the extent of arsenic exceeding 

cleanup standards in groundwater and soil. 

2.2.1  Groundwater Reconnaissance Borings 
Phase 1 groundwater samples from the northernmost and southernmost monitoring wells (99-2 and 

MW-6, respectively) exceeded the groundwater cleanup standards. The groundwater reconnaissance 

borings were drilled to assist in locating future groundwater monitoring wells that would define the 

extent of arsenic exceeding the groundwater cleanup standard. The groundwater reconnaissance 

borings, shown on Figure 2B, are designated GW-1 through GW-9. 

The groundwater reconnaissance borings were drilled on April 7, 2011 using a DPT drill rig equipped 

with a HydropunchTM groundwater sampling device. Borings were advanced to a depth of 
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approximately 10 to 15 feet bgs until groundwater was noted on the drill string. The casing on the 

HydropunchTM was then retracted, exposing a stainless steel screen.  

Groundwater samples were collected using a peristaltic pump, filtered in the field, and placed into 

250-milliliter polyethylene bottles preserved with nitric acid. Borings were abandoned with bentonite 

chips capped with ready-mix concrete or cold asphalt pavement patch. The groundwater samples 

were analyzed for arsenic by EPA Method 6020 in ESN's laboratory in Olympia, Washington.  

2.2.2  Arsenic Characterization in Groundwater (East) 
The easternmost monitoring wells and DPT borings ranging from GW-8 in the north to MW-5 in the 

south had arsenic concentrations ranging from 340 to 1,060 micrograms per liter (ug/L). The 

topography drops off sharply east of the paved area where these borings and monitoring wells are 

located, sloping down to either Hylebos Creek or a roadside ditch as shown on Figure 2B. East of 

Hylebos Creek the topography slopes up where it matches the shoulder of southbound I-5. Because of 

these topographic limitations, there is no place to drill a conventional monitoring well except for the 

shoulder of I-5. Drilling and sampling monitoring wells on the shoulder of I-5 was ruled out by USG 

because of safety concerns. 

The decision was made to collect groundwater samples east of the paved area by installing 

groundwater monitoring wells using hand-drilled methods. As shown on Figure 2B, MW-10 is located 

on the east bank of Hylebos Creek, east of MW-4 and MW-5. MW-11 is located east of a ditch that flows 

into Hylebos Creek, east of 99-2 and GW-8.   

ESN personnel worked with CDM to install these monitoring wells on October 14, 2011. Solinst Model 

615 drive-point well screens were used. The Solinst drive-point well screens are constructed of ¾” 

stainless steel tubing about 1.1 feet long. Groundwater enters the well screen through circular holes 

drilled in the tubing that are backed by a 50-mesh stainless steel screen. The top of the well screen is 

threaded with ¾ NPT thread so standard couplings and pipe can be used as risers. The well screens 

are designed to be driven to depth with a fence post driver.  

The well drilling procedure consisted of advancing the well boring using a hand auger to a depth of 

about 5 feet bgs. The drive point well screen and riser pipe were then driven to depth using a fence 

post driver. Colorado silica sand was poured into the boring up to about 7 feet bgs. A surface seal was 

constructed of bentonite chips. The wells were completed with a flush-mounted protective monument. 

Wells MW-10 and MW-11 were developed and sampled on October 18, 2011. Well development was 

accomplished by pumping with a peristaltic pump until the turbidity was reduced. Groundwater 

purging and sampling procedures were the same as for the Phase 1 RI. 

2.2.3  Arsenic Characterization in Groundwater (West, South, and North) 
The purpose of this field investigation was to define the limits of groundwater exceeding the 

groundwater protection standard to the west, south, and north. Elements and methods of the 

investigation are summarized below. 

 MW-12 was located on the west side of Pacific Highway East.   

 MW-13 was located based on data gathered during the groundwater reconnaissance borings. 

The arsenic concentration in GW-5 (located north of Freeway Trailer building) was 21 µg/L. 
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Consequently, MW-13 was located farther south (approximately 230 feet) of the Freeway 

Trailer building. 

 MW-14 was located on the north end of the Kanopy Kingdom property. The arsenic 

concentration in reconnaissance boring GW-6 was 19 µg/L. CDM planned to drill MW-14 

approximately 120 farther north on the General Trailer property. After access negotiations 

broke down, MW-14 was relocated to the GW-6 location at the north end of the Kanopy 

Kingdom property. 

ESN drilled MW-12, MW-13, and MW-14 using a DPT drill rig on May 11, 2012. The wells were 

constructed with a pre-packed PVC well screen and completed with flush-mounted protective covers.  

MW-12, MW-13, and MW-14 were developed and sampled on May 22, 2012. The wells were 

developed by pumping with a peristaltic pump until the turbidity was reduced. Groundwater purging 

and sampling procedures were the same as for the Phase 1 RI. 

2.2.4  Arsenic Characterization in Soil 
The purpose of this field investigation was to define the western limits of arsenic exceeding the 

cleanup level between 6 and 14 feet bgs. Two soil borings, AA-6 and AA-7, were drilled on the east 

side of the Pacific Highway East ROW, as shown on Figure 2B. In addition, 4 soil samples were 

collected from MW-12.  

2.3 Land Survey 
The location of each Phase 1 RI installed groundwater monitoring well, soil boring, surface soil 

sample, sediment sample, and surface water sample was surveyed on June 10, 2010. Pre-existing 

monitoring wells MW-99-1 and MW-99-2 were also surveyed. Supplemental RI groundwater 

monitoring wells, groundwater reconnaissance borings, and soil borings were surveyed on June 20, 

2012.  All survey work was completed by WH Pacific. A copy of the survey plan is included in 

Appendix C.  

At each soil boring, surface sample, sediment sample, or surface water sample location, the northing 

and easting of the boring and the ground surface elevation were surveyed. At each surface water 

sample location, the northing and easting of the sample marking stake, the elevation of the top of the 

marker stake, and the elevation of the Hylebos Creek water surface were surveyed. At each monitoring 

well, the northing and easting of the well, the elevation of the top of the PVC well casing, and the 

elevation of ground surface adjacent to the well were surveyed. The location of site fence lines and 

creek bank topography were also surveyed.   

Horizontal coordinates were referenced to NAD 83/91, South Washington Zone.  Vertical coordinates 

were referenced to NAVD 88.       

2.4 Investigation Derived Waste 
Soil derived from DPT borings and monitoring well installation was placed in twelve 55-gallon drums, 

well development and decontamination water was placed in twelve 55-gallon drums, and soiled 

visqueen from the drilling spill containment pads was placed in one 55-gallon drum.  All drums were 

labeled and placed along the fence line along the northern property boundary of Freeway Trailer for 

temporary storage pending waste profiling and disposal.  The drums were removed from the site by 

Emerald Services for offsite disposal.   
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2.5 Deviations from the Sampling and Analysis Plan 
This section summarizes deviations from the CDM’s Work Plan that occurred during the RI.  

 Additional soil borings A4, A5, A6, A8, A9, C9, C10, and D9 were drilled in order to fully 

delineate the lateral extent of arsenic in soil.   

 Additional sediment samples from the SED-7 location (west bank and center channel) were 

collected downstream of SED-6 in order to confirm the downstream extent of arsenic in 

sediment.  

 Boring C1 was not drilled because the northern extent of arsenic was delineated by boring C2. 

 Groundwater reconnaissance borings were used to help locate groundwater monitoring wells 

during the supplemental RI field investigation. 

 Drilling methods and construction materials for groundwater monitoring wells drilled and 

completed for the supplemental RI deviated from the work plan.  
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Section 3  

Site Geologic and Hydrogeologic Findings 

The following subsections describe the geology and hydrogeology of the site based on data collected 

during the RI field investigation. Section 4 provides the analytical results for soil, groundwater, 

surface water, and sediment samples collected during this investigation. 

3.1 Site Geology 
The site geology is summarized in geologic cross-sections A - A’ and B – B’, which are shown on 

Figures 3 and 4.  Generalized stratigraphy consists of fill overlying alluvium, over glacial drift. These 

units are described below. 

3.1.1 Fill 
Fill at the site is differentiated into three units, described from youngest to oldest:  

 Fill-3: excavation backfill 

 Fill-2: residual fill containing waste from USG’s Tacoma plant 

 Fill-1: undifferentiated fill  

Fill-3 was placed during backfilling of the remedial excavation in 1985. The soil consists of fine- to 

coarse-grained silty sand with gravel and silty sand (SM). The Fill-3 unit soil extends from the ground 

surface to maximum depths ranging from 4.5 to 14 feet bgs.  

Fill-2 includes soil mixed with manmade materials. Fill-2 is likely residual fill representative of 

material not excavated in 1984/1985 during USG’s removal action. These materials include what 

appears to be ASARCO slag, black and green glassy needle-like grains, glass-like gravel sized particles, 

and insulation debris. The ASARCO slag material does not appear to be processed like the other 

manmade materials. The material is associated with soil types that include poorly graded sand (SP) 

and sandy silt (ML).  The Fill-2 material was encountered in borings A6, B6, B7, C7, and C8 at depths 

extending from 6 to 12.5 feet bgs.   

Fill-1 includes soil that was placed during initial development of the site and consists of silt (ML), 

sandy silt (ML), organic silt (OH), and silty sand (SM) with traces of debris, including wood chips and 

gravel. The Fill-1 soil extends to a maximum depth of 9 feet bgs.    

3.1.2 Alluvium 
Alluvium underlies fill at the site.  Alluvium pinches out to the west and was not encountered at MW-

12. The alluvium can be subdivided into two units based on soil type and hydraulic properties, 

including:  

 Upper Silt Unit 

 Alluvial Aquifer 
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The Upper Silt Unit is the uppermost alluvial unit. Soil in this unit comprises dark brown to gray 

brown silt and sandy silt (ML), often with bedding laminations. Minor amounts of wood fragments and 

rootlets are typically present.  The Upper Silt Unit ranges in thickness from 1 to 6 feet.  The presence 

of silt and organic matter indicate deposition in a lower energy depositional environment, such as 

wetlands.  

The Alluvial Aquifer extends from the bottom of the Upper Silt Unit to the top of the Lower Silt 

Aquitard, which is situated at an approximate depth of 38 feet bgs.  Soil in the Alluvial Aquifer consists 

of fine-grained silty sand (SM), fine- to medium-grained sand (SP), and well-graded sand (SW).  The 

soil includes minor silt (ML) interbeds, which are typically less than 0.25 inch thick. The total 

thickness of the Alluvial Aquifer is approximately 30 feet.  

3.1.3 Glacial Units 
Glacial sediments underlie the alluvium east of Pacific Highway East. At MW-12, glacial sediments 

occurred directly beneath fill. 

 The glacial sediments are subdivided into the following units based on hydraulic properties: 

Lower Silt Aquitard 

Glacial Aquifer 

Lower Silt Aquitard 

The Lower Silt Aquitard underlies the Alluvial Aquifer. Soil in this unit consists of greenish gray silt 

(MH or ML). The fine-grained nature of the soil indicates a low energy lacustrine (or possibly glacio-

marine) depositional environment.  

The total thickness of the Lower Silt Aquitard ranges from approximately 5 to 15 feet. The Alluvial 

Aquifer/Lower Silt Aquitard contact dips sharply to the west as shown on Figure 4, Section B-B’. This 

dipping upper surface to the Lower Silt Aquitard may be the result of erosion. 

Glacial Aquifer 

Water-bearing sand (SP), silty gravel (GM), and silty sand with gravel (SM) underlie the Lower Silt 

Aquitard. This soil is classified as glacial drift based on texture and low organic content. The upper 10 

feet of this soil is not consolidated and may have been deposited in a glaciofluvial depositional 

environment (recessional outwash). Below 52.5 feet bgs at MW-9, the soil changes to very dense silty 

sand (SM) and silty gravel that has a till-like texture.  This consolidated soil is interpreted as glacial till.   

3.2 Site Hydrogeology 
3.2.1 Alluvial Aquifer 
Groundwater occurs under unconfined conditions within sand and silty sand of the Alluvial Aquifer.  

The low permeability soil of the Lower Silt Aquitard acts as a lower confining layer to the Alluvial 

Aquifer, limiting downward vertical flow. During the RI field investigation, groundwater was 

encountered at depths ranging from 8 to 14 feet bgs. Groundwater levels measured at each of the site 

monitoring wells are listed in Table 2.  

A groundwater elevation contour map for the Alluvial Aquifer, based on the July 15, 2010 depth to 

groundwater measurements, is shown on Figure 5. The groundwater elevation contours were 
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determined using mathematical interpolation between wells and professional judgment. The contours 

indicate that groundwater flows east toward Hylebos Creek and south parallel to the creek. The 

horizontal hydraulic gradient ranges from 0.003 foot/foot in the central area of the site, steepening to 

0.03 foot/foot at the west bank of Hylebos Creek.   

The vertical hydraulic gradient within the Alluvial Aquifer was calculated at the MW-5/MW-8 and 

MW-99-1/MW-7 well pairs.  Wells in these pairs are completed within the shallow and deeper reaches 

of the Alluvial Aquifer, respectively.  The vertical gradient was calculated by dividing the head 

differential between the shallow and deeper well by the vertical distance between screen midpoints.  

The results of the vertical hydraulic gradient calculations, summarized in Table 5, indicate upward 

vertical hydraulic gradients ranging from 0.022 to 0.035 foot/foot, based on the July 15, 2010 

groundwater elevation measurements.  The upward gradient indicates significant potential for 

groundwater flow from the deeper to shallow reaches of the aquifer. 

The predominant soil types in the Alluvial Aquifer are fine-grained silty sand (SM) and sand (SP). The 

hydraulic conductivity these soils ranges from 0.3 to 30 feet/day, based on literature-derived 

hydraulic conductivity values for silty sand and fine sand (Anderson and Woessner, 1992).  

Layers of coarser-grained sands (SP and SW) are also present within the Alluvial Aquifer. These sands 

have hydraulic conductivities ranging from 130 to 200 feet/day, based on an estimate using the Hazen 

(1911) method and the grain size distribution results for representative soil samples.  A copy of the 

hydraulic calculations is included in Appendix D and the grain size distribution results are 

summarized in Appendix E.  

The average linear velocity (seepage velocity) of groundwater flow in the Alluvial Aquifer is estimated 

to range from 2 feet/day in the central area of the site to 20 feet/day at the west bank of Hylebos 

Creek. This is considered to be a maximum seepage velocity estimate and is based on a hydraulic 

conductivity of 200 feet/day, which is the maximum hydraulic conductivity estimated for the layers of 

coarser-grained sand present within the deeper Alluvial Aquifer. The seepage velocity for the fine-

grained silty sand (SM) and sand (SP), typical of the shallow Alluvial Aquifer, is expected to be much 

lower.  A copy of the seepage velocity calculation is included in Appendix D.  

3.2.2 Glacial Aquifer 
The head differential between well pairs screened within the Alluvial Aquifer and the Glacial Aquifer 

(wells MW-99-1 and MW-9, respectively) was 6.58 feet based on the July 15, 2010 measurements.  

This large head differential indicates that the Glacial Aquifer is confined and exerting considerable 

hydraulic pressure on the overlying Lower Silt Aquitard. The different hydraulic and geochemical 

characteristics of the Glacial Aquifer and the Alluvial Aquifer indicate that the two aquifers are not in 

hydraulic communication.  

The Glacial Aquifer comprises soil types ranging from silty sand (SM) to silty gravel (GM).  Based on 

these soil types, the seepage velocity in the Glacial Aquifer is estimated to range from as low as 20 

feet/day to as high as 70,000 feet/day. Typical hydraulic conductivity values for glacial aquifers in the 

site vicinity are at the lower end of this range.  A copy of the hydraulic calculations is included in 

Appendix D.  
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Section 4  

Analytical Results 

This section discusses the analytical results for soil, groundwater, surface water, and sediment 

samples collected during the RI investigation.  

4.1 Soil Results 
The following subsections present the analytical results for chemical and physical testing performed 

on soil samples collected during the RI.  

4.1.1 Arsenic in Soil 
Twenty of the soil samples collected during the RI soil investigation were selected for laboratory 

analysis of total arsenic to confirm the XRF arsenic results. The samples were analyzed for total 

arsenic by EPA Method 6010B at Analytical Resources Inc.’s (ARI) Tukwila, Washington laboratory. 

The analytical laboratory results are included in Appendix E.  The samples selected for laboratory 

analysis were chosen to represent the complete range of arsenic values measured in the field by XRF. 

XRF results were compared to laboratory analyzed results following the U.S. Environmental 

Protection Agency (EPA) guidance for field portable XRF analysis of soil and sediment samples (EPA, 

1998).  The results of this evaluation, provided in Appendix F, indicate a high degree of comparability 

between the XRF and analytical laboratory data and support the use of the XRF data as definitive level 

data.   

Correlation between the XRF and confirmatory laboratory data was defined by the trendline of the 

plot of the natural log (Ln) of the laboratory results (on a dry weight basis) (y-axis) versus Ln of the 

XRF results (on a wet weight basis) (x-axis), yielding the following equation:  

Ln (Laboratory Result) = 1.039*(Ln XRF Result) +0.102 

The XRF results for those samples not analyzed by the analytical laboratory were corrected using the 

above equation.  The corrected arsenic results are presented in Table 6. 

Isocontour maps of arsenic in site soil (Figures 6 through 13) were prepared using computer 

software and krieging methods. Figures 6 through 13 show arsenic contours in soil at depths of 0 to 

2, 4 to 6, 6 to 8, 8 to 10, 10 to 12, 12 to 14, 14 to 16, and 16 to 18  feet bgs, respectively.  Note that the 

arsenic values shown in Figure 13 are from saturated soil samples collected below the water table.       

4.1.2 Grain Size Distribution  
To confirm the soil classifications assigned by the field geologist, selected soil samples were submitted 

for grain size distribution analysis in CDM’s Bellevue, Washington geotechnical laboratory.  Four 

samples were selected for analysis from the representative soil types encountered at borings A9 and 

MW9. The results of the grain size distribution analysis are included in Appendix E and have been 

incorporated into the soil description for the A9 and MW9 boring logs, included in Appendix B.  

 



Section 4   Analytical Results 

 

  4-2 
P:\19921 USG\77628-65021 Hwy 99 Site Rem. Investigation\7-Project Documents\7.2 Final Documents\04_Final 2016 RI Report_June 2016\USG Hwy 99 FINAL RI 7-16.docx 

4.1.3 Analysis 
In general, arsenic concentrations in near-surface soil are lower than at depth. This reflects the 

contaminant source removal action performed in 1984/1985, when fill containing arsenic bearing 

material was excavated, disposed of off-site, and replaced with imported fill. 

The isocontour plots show elevated arsenic in soil occurring at 6 to 8 feet bgs (Figure 8) and 

continuing down to a depth of 14 to 16 feet bgs (Figure 12). Elevated arsenic concentrations at depth 

are most typically encountered in Fill-1 or alluvium underlying the base of the 1984/1985 

contaminant source removal action. This arsenic is interpreted to have leached out of the Fill-2 unit 

and adsorbed onto the underlying soil. Residual Fill-2 was also encountered at depth as shown on 

Figures 3 and 4. Arsenic concentrations in the residual Fill-2 material are highly variable. Arsenic 

concentrations in soil attenuate rapidly below the water table as shown on Figure 13.  

4.2 Groundwater Results 
Groundwater samples were analyzed for arsenic and selected geochemical indicator parameters to 

evaluate fate and transport of arsenic in groundwater at the site. The results are summarized in 

Table 7, along with analytical methods, reporting limits, and cleanup levels for arsenic.  Copies of 

complete laboratory reports are included in Appendix E.  

4.2.1  Arsenic Distribution and Geochemical Indicator Parameters 

Figure 14 is an isoconcentration map that shows the distribution of dissolved arsenic in groundwater 

at the site.  Figures 15 through 19 are isoconcentration maps showing dissolved iron, arsenic (+3), 

arsenic (+5), and ORP in groundwater.  

4.2.2  Analysis 
The highest arsenic concentrations were detected in the area bound by monitoring wells MW-4, MW-

5, MW-99-1, MW-1, and MW-3.  The dissolved arsenic concentrations in these wells ranged from 630 

to 2,490 ug/L.  Arsenic concentrations in monitoring well 99-1 are the highest found at the site. This 

corresponds to historical reports of the disposal of baghouse dust in this location and over-excavation 

of soil here during the 1984-85 source removal action.  

Arsenic concentrations in the Alluvial Aquifer attenuate with distance from MW-99-1. Arsenic 

concentrations in all Alluvial Aquifer monitoring wells exceed the MTCA Method A cleanup level of 5 

ug/L, including the southernmost (MW-13) and northernmost (MW-14) wells. 

Arsenic concentrations in groundwater in the deeper Alluvial Aquifer (MW-7 and MW-8) are two 

orders of magnitude lower than arsenic concentrations in groundwater from the shallow Alluvial 

Aquifer and are just slightly above the MTCA Method A cleanup level, indicating that arsenic 

attenuates rapidly with depth within this aquifer. 

Dissolved arsenic was detected at a concentration of 44 ug/L in groundwater from the Glacier Aquifer 

(MW-9). The arsenic detected in the Glacial Aquifer groundwater is considered to be naturally 

occurring rather than from an arsenic release at the site. This is based on the lower arsenic 

concentrations detected in the intermediate Alluvial Aquifer monitoring wells (MW-7 and MW-8) and 

the known natural occurrence of arsenic in nearby off-site wells that are completed in the Glacial 

Aquifer (e.g. the City of Fife public water supply wells and  domestic wells located within the City of 

Milton).   
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4.3 Surface Water Results 
Surface water samples were analyzed for arsenic and selected geochemical indicator parameters to 

evaluate impacts to surface water from site groundwater. The results are presented in Table 8 and 

complete analytical reports are included in Appendix E. 

Arsenic was detected in the surface water samples collected from Hylebos Creek at concentrations 

ranging from 2.9 to 3.1 ug/L.  There was no significant variation in arsenic concentrations between the 

samples collected upriver, adjacent to, and downriver of the site. This indicates that arsenic 

originating at the site is not impacting the surface water of Hylebos Creek.    

4.4 Sediment Results 
The 14 samples collected from the center and south bank of Hylebos Creek were analyzed for total 

arsenic by ARI’s Tukwila laboratory.  The results are summarized in Table 9 and complete analytical 

reports are included in Appendix E.    

Elevated arsenic concentrations were detected in sediment at sample locations SED-3B, SED-4B, SED-

5C, and SED-6B.  The arsenic concentrations in sediment at these locations ranged from 30 to 205 

milligrams per kilogram (mg/kg). These sample locations are downgradient of where the highest 

concentrations of arsenic were detected in groundwater, indicating that the elevated arsenic in 

sediment may be the result of arsenic-impacted groundwater discharging into to Hylebos Creek.   
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Section 5  

Evaluation of Quality Control Data 

5.1 Quality Assurance/Quality Control Procedures 
Section 5 describes RI quality assurance/quality control (QA/QC) methods and protocol, and our 

evaluation of QA/QC data usability.  

5.1.1 Equipment Decontamination 
Small sampling equipment—including the down-hole DPT tooling, groundwater pumps, sampling 

spoons, driver samplers, and water quality meters—were decontaminated between sample locations 

to prevent cross-contamination.  Decontamination of small sampling equipment included washing the 

equipment with a brush in Alconox detergent solution followed by a double rinse with tap water and 

distilled water to remove soil and detergent. Large equipment such as the sonic drill rig drill pipe was 

decontaminated between well locations using a steam cleaner.  All decontamination water was 

contained and stored in 55-gallon drums pending waste profiling and disposal.  

5.1.2 Equipment Calibration 
The XRF analyzer was “standardized” using the supplied standardization clip, which contained a 

mixture of metallic elements, including arsenic, at the beginning of the day and after each battery 

change. The measurement cup is placed in the XRF analyzer and a direct reading measurement for 

arsenic is made in accordance with EPA Method 6200.   

The XRF was shipped with two NIST standards reference materials: 2702, Inorganics in Marine 

Sediment, and 2781, Domestic Sludge containing certified amounts of metals in sediment or dried 

sludge material. These standards were used for accuracy and performance checks of XRF analyses 

after each standardization, during active sample analyses, and at the end of each working day 

according to EPA Method 6200.  The measured value for each check standard analyte was within ±20 

percent (%D) of the true value for the calibration verification check to be acceptable. 

The YSI 556 water quality meter and Lamotte 2020 turbidity meter were calibrated at the beginning 

of each day of groundwater sampling following the manufacturer's instructions and using the 

standards provided by the equipment supplier. 

5.2 Field QA/QC Samples 
5.2.1 Duplicate Samples 
A minimum of one precision sample was run each day in accordance with EPA Method 6200.  

Precision samples were collected by re-analyzing one sample seven times with a relative standard 

deviation of less than 20%.  One sample per day was analyzed as a precision sample and the results of 

the analyses were within the 20% relative standard deviation criteria.  

One duplicate groundwater sample was collected during the RI investigation.  The duplicate sample 

was collected at groundwater monitoring well MW4 and analyzed for all analytes. Results of the 

analysis indicated the relative percent difference (RPD) between the field sample (USGHWY99-MW4-

05/10) and duplicate sample (USGHWY99-MW0-05/10) was less than 20%.   
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5.2.2 Blanks 
The XRF was also shipped with a blank sample of "clean" quartz or silicon dioxide matrix that is free of 

any analytes at concentrations above the established lower limits of detection. The blank sample was 

analyzed once every 20 samples, according to EPA Method 6200, to monitor for cross-contamination 

and contamination introduced from non-sample sources.  

5.3 Laboratory QA/QC and Data Evaluation 
Although formal validation was not performed on data generated during this project, all laboratory 

analytical data were reviewed and evaluated to ensure that they were usable and met the project 

objectives.  Laboratory data were reviewed for inclusion and frequency of QC supporting information. 

Supporting QC documentation evaluated for each analytical report included some or all of the 

following major data: 

 Sample holding times 

 Method blanks 

 Matrix spike/matrix spike duplicate (MS/MSD) recoveries 

 RPD between MS and MSD 

 Laboratory control sample (LCS) and continuous calibration control (CCV) recoveries 

 Surrogate spike recoveries (organic analyses) 

 Data assessment/data usability 

The review included chemical data generated by ARI's laboratory, which is certified under NELAP 

(National Environmental Laboratory Accreditation Program). 

The following subsections summarize the data evaluation associated with soil and groundwater 

sample analyses. 

5.3.1 Sample Holding Times 
The sample holding times for soil and groundwater analysis are presented in the Work Plan (CDM, 

2008). These holding times were met for all soil and groundwater analysis except the nitrate and 

nitrite analyses of sample USGHwy99-SW5-05-10, which was analyzed one day past the 48-hour 

holding time due to instrument failure. The nitrate and nitrite results for this sample have been 

qualified with a “J” qualifier, indicating that the numbers are an estimate due to the holding time 

exceedance.   

5.3.2 Laboratory Method Blanks 
Method blanks were analyzed along with the project samples at a frequency of one blank per 

analytical batch. An analytical batch is defined as a maximum of 20 samples of similar matrix from one 

project that are analyzed together. The method blank is processed through all procedures, materials, 

reagents, and labware used for sample preparation and analysis. Results from the method blank 

analyses are presented according to matrix type and discussed in the following subsections. 
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No concentrations of target analytes at concentrations greater than their respective reporting limits 

were reported in any of the soil/sediment or aqueous method blanks  except the total arsenic method 

blank for the ICP-MS analysis.  

5.3.3 Matrix Spike/Matrix Spike Duplicates 
Sample matrix spikes (MS) are prepared by adding a known amount of the pure analyte to the sample 

before extraction. Matrix spike duplicate (MSD) samples are prepared from a second aliquot of the 

sample analyzed as the matrix spike. MS and MSD results are used to assess background and 

interferences that may affect the sample analyte. The laboratory, in accordance with the method 

requirements, established control limits for MS and MSD samples. Percent recoveries for MS and MSD 

were reported on a QC summary sheet, included as part of the analytical report. Also included with the 

QC summary sheets was the calculated RPD between the MS and MSD samples and the required RPD 

control limits.  

Based on a review of the QC summary sheets, MS and MSD or sample duplicate (Dup) samples were 

analyzed for each analytical method. All MS/MSD and RPD results were within the control limits 

specified by the laboratory, with the following exceptions: 

 The arsenic result for the MS performed on soil sample C4-10 showed a spike recovery that was 

1.7% less than the control limit and was qualified with an “N.” The Dup performed on this same 

sample showed an RPD that was 4.6% outside the control limits.  

 The ICP/MS dissolved arsenic result for the MS performed on aqueous sample USGHwy99-

MW5-05/10 showed 0.0% recovery and was qualified with an “H” because the level of the spike 

(25.0 µg/L) was too low relative to the dissolved arsenic in the native sample (1,280 µg/L) to 

yield meaningful recovery information. 

 The total organic carbon (TOC) results for the MS and MSD performed on aqueous sample 

USGHwy99-MW6-05/10 showed recoveries of 67.2% and 70.2%, respectively, which are 7.8% 

and 4.8% (respectively) below the quality control limit of 75%. However, recovery of TOC in the 

associated standard reference material (SRM) was in control. 

5.3.4 Laboratory Control Samples and Standard Reference Materials 
Laboratory control samples (LCS), also referred to as blank spikes, are prepared by spiking a known 

amount of the pure analyte into a method blank, which is then carried along with the samples through 

the entire sample preparation/analysis sequence. LCS results are used to provide information on the 

accuracy of the analytical method and on the laboratory’s performance.  

SRMs are solutions or solid materials that contain known concentrations of target analytes purchased 

from a third party source. Like the LCS, the SRM results are used to provide information on the 

accuracy of the analytical method and on the laboratory’s performance. 

LCS or SRM samples were analyzed with all analyses of the soil/sediment and aqueous samples. The 

corresponding LCS/SRM recoveries were within acceptable control limits and demonstrate acceptable 

accuracy. Based on a review of the QC data for the soil samples, no data warranted qualification and 

the data can be used for the project’s intended purposes.  
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5.3.5 Surrogate Recoveries 
Laboratory performance on individual samples is established by means of spiking activities. 

Surrogates are only used in organic analyses. They are not applicable to the inorganic analyses 

performed on these soil/sediment and aqueous samples. 

5.4 Overall Data Usability 
Analytical reports and all available QC data were reviewed and evaluated to assess their overall 

quality and usability for soil and groundwater samples. Based on these evaluations, no QC issues 

encountered were significant enough to warrant analytical data qualification.  All data were 

determined to be usable for the intended project purposes. 
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Section 6  

Site Conceptual Model 

6.1  Arsenic Geochemistry 
Arsenic (As) occurs in two oxidation states in natural waters: +3 (arsenite) and +5 (arsenate).  As (+5) 

exists predominantly as a negatively charged ion (anion) above a pH of about 2.  As (+5) is 

predominantly monovalent (charge of -1) over the pH range of 2 to 7 (H2AsO4), divalent from pH 7 to 

11.5 (HAsO42-), and trivalent at pH values above 11.5 (AsO43-), as shown on Figure 20. 

 

 

Figure 20 Arsenate Speciation as a Function of pH (alpha is the fraction of the total dissolved 

arsenate consisting of the given species) 

 

The aqueous arsenate and arsenite species distribution with Eh and pH are shown on Figure 21. 
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Figure 21 Eh-pH Diagram for the System As-O-H at 25º C and 1 atm 

 

As (+3) is predominantly a neutral species (H3AsO30) below a pH of about 9. H2AsO3- and HAsO3-2 do 

not become important until the pH exceeds 9 su, which is higher than observed in the vast majority of 

natural waters. 

6.1.1  Arsenic Pure-Phase Minerals 
Pure-phase arsenic minerals such as orpiment (As2S3), realgar (AsS), and arsenopyrite (FeAsS) occur 

mainly in ore deposits formed from hydrothermal fluids within the earth's crust. A few pure-phase 

arsenic minerals occur under low temperature and low pressure conditions at the earth's surface, 

such as scorodite (FeAsO42H2O at low pH) and arsenic sulfides (under reducing conditions). 

However, the vast majority of pure-phase arsenic minerals are too soluble to be present in soils that 

are in contact with water. 

6.1.2  Arsenic Solid-Solution Phases 
Arsenic forms solid-solution phases with ferric hydroxide and iron hydroxysulfates such as jarosite 

(HFe3(OH)6(SO4)2) and schwertmannite (Fe8O8(OH)6SO4) and with amorphous silica. Arsenate, like 

silicate, has a tetrahedral form (a central atom coordinated with four oxygen atoms), which may 

facilitate the incorporation of arsenate into amorphous silica.  

Amorphous phases such as ferric hydroxide or schwertmanite tend to substitute hydroxide or sulfate 

for arsenate. A reaction to form an iron-arsenic solid-solution is as follows: 

Fe+3 + xAsO4-3 + (3-3x) OH- → [FeAsO4 2H2O]x[Fe(OH)3]1-x    (1) 

The amount of substitution of arsenic into ferric hydroxide is determined by the pH of the solution 

(more arsenic substitution occurs at lower pH values) and the concentration of arsenic in solution 

(higher arsenic concentrations result in more substitution). 

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0 2 4 6 8 10 12 14pH

E
h

 (
v
o

lt
s
)

H3AsO4

 
(aq)

H2AsO4
- 
(aq)

A
s
O

4
-3

 (
a
q
)HAsO4

-2 
(aq)

H3AsO3
0 

(aq)

H2AsO3
- 
(aq)

HAsO3
-2 

(aq)

AsO3
-3 

(aq)



Section 6   Site Conceptual Model 

 

  6-3 
P:\19921 USG\77628-65021 Hwy 99 Site Rem. Investigation\7-Project Documents\7.2 Final Documents\04_Final 2016 RI Report_June 2016\USG Hwy 99 FINAL RI 7-16.docx 

6.1.3  Arsenic Adsorption 
Arsenic adsorbs to solid surfaces due partly to interactions between the negatively charged ions and a 

positively charged surface.  Therefore, arsenic adsorption tends to be favored for solid materials that 

are positively charged.  The surface charge of the material depends on the type of solid, the pH of the 

water, and the concentration of other anions in solution. 

At low pH values, the water and mineral surfaces have higher concentrations of hydronium ion (H3O+), 

which imparts a positive charge to the surface.  As the pH increases, the hydronium ion concentration 

decreases relative to the hydroxide ion (OH-) concentration in both the water and the solid materials 

within the water.   

At a specific threshold pH value called the pH of the zero-point-of-charge (ZPC), the surface charge 

transitions from positive to neutral to negative.  Once the surface charge becomes negative, adsorption 

of the negatively charged arsenate ions become less prevalent.  The pH of the ZPC is different for 

different materials, as shown in Table 10. 

 

Table 10. pH of the Zero-Point-of-Charge (pHZPC) for Various Minerals 

Material Formula pHZPC 

Magnetite Fe3O4 6.5 

Goethite FeOOH 7.8 

Hematite Fe2O3 6.7 

Amorphous Ferric Hydroxide Fe(OH)3 8.5 

Aluminum Hydroxide γ-AlOOH 8.2 

Aluminum Hydroxide Ά-Al(OH)3 5.0 

Amorphous Silica SiO2 2.0 

Manganese Dioxide δ-MnO2 2.8 

Montmorillonite Clay Na0.2Ca0.1Al2Si4O10(OH)2 •10 H2O 2.5 

Kaolinite Clay Al2Si2O5(OH)4 4.6 

a) Data from Stumm and Morgan (1981) 

 

The materials with a higher pHZPC are able to maintain a positive charge at a higher pH than those with 

a lower pHZPC.  Of the materials listed in Table 10, amorphous ferric hydroxide is the best anion 

adsorbent at higher pH values  

(below 8.5). 
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Under typical Eh/pH conditions, As (+3) is a neutral ion and does not adsorb well to negatively or 

positively charged surfaces.  Therefore, As (+3) is roughly 4 to 10 times more mobile than As (+5) 

(Duel and Swoboda, 1972).  In addition, As (+3) is about 60 times more toxic to humans than arsenate 

(Hounslow, 1980).   

Arsenic has a strong affinity for iron phases and minerals. Strong correlations between arsenic and 

iron have been found in soils (Woolsen et al., 1971; Duel and Swoboda, 1972), in ores (Shnyukov, 

1963), within ferrihydrite impurities in phosphate pebbles (Stow, 1969), and in sediments impacted 

by arsenic-containing groundwaters (Whiting, 1992).   

The solid material properties not only control the degree to which arsenic is adsorbed at a given pH, 

but also the amount of arsenic that can be adsorbed before the surface of the solid becomes saturated. 

The process is described mathematically by the Langmuir Isotherm, which is as follows: 

C (solid) = Kl*Am*C(soln)/(1+Kl*C(soln))       (2) 

 

Where, 

C(solid) = concentration of arsenic adsorbed to the solid phase (mg/kg) 

C(soln)  = concentration of arsenic dissolved in the solution phase (mg/L) 

Am  = maximum adsorption capacity of the solid (mg/kg) 

Kl  = Langmuir adsorption constant 

Examples of Langmuir Adsorption Isotherms for three different solid materials are illustrated on 

Figure 22. 

 

 

 

 

 

 

 

 

 

 

Figure 22 Langmuir Isotherms Illustrating Arsenate Adsorption Capacities of Fe(OH)3(s), 

Kaolinite, and Montmorillonite at a pH of 5 su.  
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Note: Langmuir adsorption constants (Kl and Am) are from Pierce and Moore (1982) for Fe(OH)3(s) 

and Frost and Griffin (1977) for kaolinite and montmorillonite. 

As illustrated on Figure 22, the adsorption of arsenate can be understood by imagining a “clean” soil 

or sediment that is subjected to waters with increasing arsenate concentrations (such as with the 

expansion of an arsenate-bearing groundwater plume). As the solution arsenate concentrations 

increase, increasingly greater amounts of arsenate can be “forced” onto the solid surface. The steep 

part of the curve is where soils arsenate concentration increases rapidly. As the arsenate 

concentrations on the soil continue to increase, a point is eventually reached where the solid surfaces 

are completely saturated with arsenate and there is no more capacity for additional arsenate 

adsorption.  

No matter how high the dissolved arsenate concentrations become, the solid arsenate concentration 

remains constant. The flat part of the curve describes the saturation point of the solid. The Langmuir 

Am constant is the adsorption capacity and determines the level of the flat portion of the curve, while 

the Kl constant determines the rate at which Am is reached (the steepness of the initial segment of the 

curve). 

Figure 22 shows that at pH 5 su, iron hydroxide has a much higher arsenate adsorption capacity than 

montmorillonite or kaolinite clays. Theoretically, a sample of ferric hydroxide could be analyzed, and 

the concentration of arsenic could be compared to Am. If analysis of the solid shows that the arsenic 

concentration is significantly higher than Am, then arsenate is likely controlled by coprecipitation 

rather than adsorption.  

In practice, soils and sediments are rarely composed of a single phase, but are instead heterogeneous 

mixtures of different minerals with varying amounts of iron hydroxide present. However, the affinity 

of arsenate for iron minerals such as iron hydroxide can be used to evaluate the fate and transport of 

arsenate when exposed to soils of varying iron contents. 

In addition, pH has a significant effect on the adsorption capacity of arsenic, as shown in Table 11. 

Table 11. Adsorption Capacity of Arsenate and Arsenite vs. pH 

pH 

Arsenate Adsorption Capacity (mg/kg) 

Arsenite Adsorption 

Capacity (mg/kg) 

Fe(OH)3 (s)1 Al(OH)3 (s)2 Fe(OH)3 (s)1 

5 82,412 119,872 34,688 

6 63,682 110,732 37,685 

7 34,014 88,331 38,434 

8 16,932 62,783 36,561 

9 10,189 37,535 31,242 

1. Pierce and Moore (1982) 
 

2. Anderson et al. (1976)  
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The pH dependence is due to the speciation of arsenic and the surface charge of the solid at different 

pH values. Arsenate is a negatively charged ion (anion) at pH values greater than about 2 (Figure 20), 

while the aluminum and iron hydroxides tend to be positively charged. However, as the pH increases, 

the surfaces of the solids become less positive and the arsenate species become increasingly negative, 

resulting in fewer adsorption sites. Arsenite, being a neutral species below pH 9 (Figure 21), is 

relatively insensitive to changes in pH. 

Phosphate competes with arsenate for adsorption sites, resulting in less arsenate adsorption and 

greater mobility. Other ions such as chloride, sulfate, and nitrate have little or no effect on arsenic 

adsorption at low concentrations. 

6.1.4  Effect of Silica 
Dissolved silica competes with arsenic for adsorption sites, and can affect both the effectiveness and 

the adsorption capacity of adsorption media such as Sorb33. As the pH of the solution increases 

(above about 8.5 su), two reactions occur: 1) the surface charge of the media becomes negative, which 

tends to repel negatively charged arsenic oxyanions, and 2) the dissolved silica species go from 

neutral species to predominantly charged anions, which compete with arsenic for specific adsorption 

sites (see Figure 23). 

 

Figure 23 Silica Speciation as a Function of pH  

Note: alpha is the fraction of the total dissolved silica consisting of the given species. 
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6.2  Arsenic Fate and Transport  
6.2.1 Arsenic Speciation 
As discussed previously, the fate and transport of arsenic strongly depend on the oxidation state and 

speciation of the ions. Arsenic speciation was determined both by direct measurement and from the 

Eh and pH data. 

Measured Values 

During the May 2010 sampling round, arsenic (3) and total arsenic were measured by the analytical 

laboratory, while As (5) was obtained by difference. Table 12 compares the results of the arsenic 

speciation analyses with the Eh and pH data. 

Table 12.  Summary of Measured As (3) and As (5) Concentrations 

Well Date 

As(III) 

(mg/L) 

As(V) 

(mg/L) %As(III) pH Eh (v) 

MW-1 5/26/2010 0.46 0.03 93% 6.73 0.200 

MW-2 5/25/2010 0.05 0.00 95% 6.79 0.175 

MW-3 5/25/2010 0.27 0.02 93% 6.73 0.129 

MW-3 7/15/2010 - - - 6.66 0.104 

MW-4 5/26/2010 1.35 0.03 98% 6.48 0.211 

MW-4 7/15/2010 - - - 6.61 0.119 

MW-5 5/26/2010 1.41 0.04 97% 6.74 0.145 

MW-6 5/26/2010 0.35 0.02 96% 6.68 0.157 

MW-7 5/27/2010 - - - 6.99 0.202 

MW-8 5/27/2010 - - - 7 0.228 

MW-9 5/27/2010 - - - 7.72 0.279 

99-1 5/26/2010 1.78 0.13 93% 6.92 0.152 

99-1 7/15/2010 - - - 6.68 0.065 

99-2 5/27/2010 0.31 0.04 89% 6.52 0.180 

SW1 5/25/2010 0.00 0.00 16% 7.79 0.345 

SW2 5/25/2010 - - - 7.66 0.362 

SW3 5/25/2010 - - - 7.58 0.355 

SW4 5/25/2010 0.00 0.00 17% 7.7 0.356 

SW5 5/25/2010 0.00 0.00 19% 7.73 0.362 

SW6 5/25/2010 - - - 7.76 0.372 

Eh with respect to the Standard Hydrogen Electrode (SHE) in volts = (ORP in mv + 

(224 mv – Celsius temperature))/1000mv/v 
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The results indicate that, with the exception of the surface water locations, most of the arsenic is in the 

reduced arsenite form. 

Predictions from Eh and pH 

The Eh and pH data presented in Table 12 were plotted on an Eh-pH diagram for arsenic (see 

Figure 24).  These results are inconsistent with the measured arsenic speciation because the majority 

of the arsenic is predicted to be in the more oxidized arsenate form (H2AsO4-1).  Note that points that 

lie directly on a field boundary contain 50 percent of each of the species on either side of the line. The 

lack of agreement between the arsenic speciation and Eh-pH data indicates that the system is not in 

redox equilibrium with respect to arsenic. 

 

6.3  Arsenic Attenuation 
6.3.1  Coprecipitation with Iron Phases 
Aqueous arsenic concentrations are often controlled by coprecipitation with iron oxyhydroxide 

phases. To determine if iron oxyhydroxides are forming at the site, the Eh and pH data for the wells 

were plotted on an Eh-pH diagram for the iron/sulfur system (see Figure 25).  The fact that most of 

        Figure 24 Arsenic Eh-pH Diagram Showing the Site Data (green diamonds) 
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the points plot along the ferrous iron (Fe+2)/ amorphous Fe(OH)3 boundary suggests that iron 

oxyhydroxide is forming within the aquifer. 

The diagram also indicates that the redox conditions are not sulfate-reducing, and that sulfide 

minerals would not form within the aquifer except in microenvironments adjacent to or within 

organic matter. 

In order to more accurately address the iron chemistry of the system, PHREEQC geochemical 

modeling was performed (Parkhurst and Appelo, 1999). PHREEQC is a thermodynamic equilibrium 

program designed to model chemical speciation in aqueous solutions, determine the saturation states 

of solutions with minerals and gases, and predict the results of various reactions, such as dissolution 

of minerals and oxidation. 

The modeling shows which phases or minerals are saturated (if any) for each well. Generally, if a 

solution is at saturation with respect to a mineral, that mineral would be expected to be present 

within the aquifer matrix in which the water is in contact. Minerals which are undersaturated would 

dissolve when placed in contact with the solution, while minerals that are supersaturated would 

eventually precipitate the material (assuming the mineral forms at low temperature). 

PHREEQC uses a term called the saturation index (SI) to quantify the degree of saturation of a mineral. 

SI is defined as follows: 

Figure 25 Iron/Sulfur Eh-pH Diagram Showing the Site Data (green diamonds) Total iron = 

11 mg/L 
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SI = Log (IAP/Ksp)         (3) 

Where IAP is the ion activity product and Ksp is the solubility product constant for the phase in 

question.  

For phases at saturation, IAP = Ksp and SI = 0. A negative SI indicates that the phase is unsaturated 

(IAP<Ksp) while a positive SI (IAP>Ksp) indicates the phase is supersaturated. In practice, a range of 

0±0.5 SI units is considered saturated due to uncertainties in analytical and thermodynamic data 

(Hem, 1971). 

The results of the modeling are presented in Table 13. 

Table 13.  Summary of PHREEQC Results for the Highway 99 Site 

Well 

Saturation Index 

Calcite 

(CaCO3) 

pCO2 Gypsum 

(CaSO4) 

Amorphous 

Fe(OH)3 

Siderite (FeCO3) 

MW-1 1.51 100.03 -0.84 1.72 2.48 

MW-2 1.45 10-0.04 -0.55 1.10 2.13 

MW-3 1.50 100.02 -0.17 1.37 3.32 

MW-4 1.55 100.45 -0.87 1.88 3.12 

MW-5 1.55 100.08 -2.62 0.81 2.53 

MW-6 1.64 100.20 -2.57 0.92 2.62 

MW-7 1.67 10-0.10 -2.79 2.09 2.40 

MW-8 1.76 10-0.10 -2.12 2.25 2.12 

MW-9 2.04 10-1.04 -0.70 2.71 0.06 

99-1 1.86 10-0.08 -1.05 1.52 2.77 

99-2 2.01 100.72 -2.57 1.37 3.36 

SW-1 2.26 10-1.21 -0.42 4.84 0.85 

SW-4 2.15 10-1.11 -0.43 4.81 0.84 

SW-5 2.17 10-1.15 -0.44 4.85 0.69 

Shading indicates phases at saturation according to the criteria of Hem (1971). 

Bold indicates phases are supersaturated. 

The most important phases to consider when evaluating arsenic fate and transport are the iron 

minerals, due to the high affinity of arsenic for iron-bearing phases. The modeling indicates that the 

iron phases that are likely forming include iron oxyhydroxides and siderite. The partial pressures for 

carbon dioxide (pCO2) are elevated in the groundwater compared to the atmospheric value (10-3.5 atm 

at sea level), indicating that carbon dioxide degassing is predicted to occur when the groundwaters 

are pumped to the surface and exposed to the atmosphere. Carbon dioxide degassing results in a pH 

increase, which can cause the precipitation of carbonate minerals such as calcite and siderite. The 
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supersaturation of the carbonate minerals is likely due to the pH increase resulting from CO2 

degassing. 

6.3.2  Adsorption 
In addition to coprecipitation with iron oxyhydroxides, arsenic is also likely adsorbing to the surfaces 

of iron-bearing minerals within the aquifer such as magnetite, pyroxenes, amphiboles, and biotite.  

The implication of the study for the Highway 99 site is that attenuation of arsenic within the aquifer 

begins with adsorption of arsenic (5), which results in the groundwater system re-equilibrating by 

oxidizing some of the arsenic (3) to arsenic (5).  

6.3.3  Total Organic Carbon, Dissolved Oxygen, and Redox Potential 
The total organic carbon and other data for comparison are presented in Table 14. 

Table 14. Comparison of Groundwater TOC, DO, Iron, Arsenic, and Eh Data 

Well Date 

TOC 

(mg/L) Eh (v) 

Total 

Dissolved 

Arsenic 

(mg/L) 

Dissolved 

Oxygen 

(mg/L) 

Dissolved 

Iron (mg/L) 

MW-1 5/26/2010 12.4 0.200 0.63 0.25 4.29 

MW-2 5/25/2010 2.71 0.175 0.034 0.22 1.56 

MW-3 5/25/2010 19.9 0.129 0.78 0.2 29.9 

MW-3 7/15/2010 - 0.104 - 0.13 - 

MW-4 5/26/2010 11.1 0.211 1.03 0.26 31.5 

MW-4 7/15/2010 - 0.119 - 0.15 - 

MW-5 5/26/2010 5.05 0.145 1.09 0.3 5.07 

MW-6 5/26/2010 9.27 0.157 0.31 0.39 6.2 

MW-7 5/27/2010 4.17 0.202 0.01 0.21 1.8 

MW-8 5/27/2010 3.83 0.228 0.013 0.27 0.98 

MW-9 5/27/2010 <1.50 0.279 0.044 0.19 0.025 

99-1 5/26/2010 4.83 0.152 2.49 0.32 6.34 

99-1 7/15/2010 - 0.065 - 0.22 - 

99-2 5/27/2010 25.3 0.180 0.41 0.29 45.7 

SW1 5/25/2010 5.22 0.345 0.003 10.23 0.28 

SW2 5/25/2010 - 0.362 0.0029 10 - 

SW3 5/25/2010 - 0.355 0.003 9.36 - 

SW4 5/25/2010 5.19 0.356 0.0031 9.56 0.27 

SW5 5/25/2010 7.38 0.362 0.003 9.24 0.28 

SW6 5/25/2010 - 0.372 0.003 9.18 - 

 

The DOC concentrations do not appear to correlate (either positively or negatively) with ORP, total 

dissolved As, or DO, indicating that the system is not in equilibrium. For a system in complete 

equilibrium, the TOC would consume the DO in the water and the ORP would decrease. At equilibrium, 

TOC would also reduce As (5) to As (3) and dissolve iron minerals (both by reducing ferric iron to 

ferrous and by forming aqueous complexes with iron), which would tend to increase total dissolved 
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arsenic concentrations. There is a rough correlation between TOC and total arsenic, although the 

highest TOC does not correspond to the highest total dissolved arsenic. The correlation between Eh 

and dissolved iron is closer, with Eh values in excess of 0.2 volts resulting in dissolved iron 

concentrations of less than 1 mg/L, and Eh values of less than 0.2 volts resulting in dissolved iron 

concentrations of greater than 1 mg/L. 

The general lack of equilibrium with respect to redox, DO, TOC, arsenic, and iron is likely the result of 

a redox gradient in which more oxidizing infiltration water mixes with more reducing groundwater. At 

favorable locations along the gradient, iron oxidizes or partially oxidizes to form ferric oxyhydroxides 

or green rusts, respectively. The formation of these phases is the most likely control on dissolved 

arsenic concentrations. 

6.3.4  Arsenic Transport Velocity  

Arsenic attenuation is often described by the partition coefficient (Kd), which includes all attenuation, 

including adsorption, precipitation, and coprecipitation processes. The partition coefficient expression 

is as follows: 

Kd = Csoil/Csoln          (4) 

Where, 

Kd = The partition coefficient (L/kg) 

Csoil = The concentration of arsenic on the soil or aquifer sediment (mg/kg) 

Csoln = The concentration of arsenic in solution (i.e., groundwater) (mg/L) 

The Kd is useful because it can be used to calculate the retardation factor (R), which is a measure of the 

transport velocity of arsenic at the site relative to the groundwater. The retardation factor is 

calculated using the following: 

R = 1 + (ρ/n )Kd = V/Vc         (5) 

Where, 

ρ = The dry bulk density of the aquifer matrix (L/kg) 

n = The total porosity of the aquifer matrix (volume fraction) 

V = The groundwater velocity (ft/day) 

Vc = The velocity of the arsenic (ft/day) 

Once R is known, the transport velocity of arsenic at the site can be determined. 

The partition coefficient is typically determined by performing a bench-scale test using clean aquifer 

material and impacted groundwater from the site. Kd values for arsenic reported in literature vary by 

orders of magnitude, depending on the properties of the aquifer sediment or soil (iron content, grain 

size, mineralogy) and the nature of the groundwater (pH, Eh, concentration of competing ions).  

Because a site-specific Kd value has not been determined for the Highway 99 site, an estimate using 

available site data was made. The calculations were made using equation 4, along with the 
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groundwater data and the closest available soil data, both aerially and in terms of depth. The results 

are summarized in Table 15. 

Table 15. Calculated Kd Values for the Highway 99 Site 

Groundwater 

ID 

Groundwater 

As (mg/L) 

Soil 

Boring 

ID 

Soil As 

Result 

(mg/kg) 

Soil 

Depth 

(ft) 

Well 

Screen 

Interval 

(ft) 

Kd 

(L/kg) 

MW-1 

0.63 

B5 

7430 14 

13-18 

11,794 

0.63 64.5 16 102 

0.63 48.5 18 77 

MW-2 

0.034 

A6 

18.5 12 

12-19 

544 

0.034 12.1 14 356 

0.034 10.9 16 321 

MW-3 
0.78 

D5 
3.5 16 

14.7-

19.7 4.5 

MW-4 
1.03 

D6 
5.9 14 

14-19 
5.7 

1.03 7.1 16 6.9 

MW-5 
1.09 

D7 
7.1 14 14.5-

19.5 
6.5 

1.09 8.4 16 7.7 

MW-6 
0.31 

C8 
10.9 14 14.1-

19.1 

35 

0.31 3.5 16 11 

99-2 

0.41 

D3 

30.1 16 

15-25 

73 

0.41 51.1 18 125 

0.41 39.2 20 96 

0.41 37.9 20 92 

0.41 18.5 22 45 

0.41 12.1 24 30 

0.41 D2 8.4 16   20 

0.41 C2 9.6 16   23 

Minimum* 4 

Maximum* 544 

Average* 99 

Median* 40 

* Excludes the Kd value of 11,794, which is a statistical outlier. 

 

The Kd values are variable, but in general are quite high. 

Using an arsenic Kd of 4 L/kg (the minimum), a dry bulk density of 1.65 L/kg, a porosity of 0.2, and a 

groundwater velocity of 2.0 ft/day results in an R of (1+[1.65/0.2]*4 = 34) and an arsenic velocity of 

0.059 ft/day (2.0/34 = 0.059). 

The time required for the groundwater to travel the approximately 50 feet from MW-99-1 to the 

groundwater beneath Hylebos Creek is approximately 17 years (50 ft/0.059 ft/d = 847 days = 2.3 yrs). 

Using the median Kd value of 44 L/kg results in an R value of 364, an arsenic velocity of 0.00549 
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ft/day, and an MW99-1 to Hylebos Creek travel time of 25 years. Given that the contaminant source 

was in place for about 10 years before removal in 1985, and the fact that the residual arsenic has been 

in place for about 37 years, it makes sense that the arsenic would have reached the groundwater 

beneath the Hylebos Creek by now, which is confirmed by the presence of arsenic in wells MW-5 

(1,060 µg/L) and MW-10 (366 µg/L). 
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Section 7  

Terrestrial Ecological Evaluation 

A simplified terrestrial ecological evaluation (TEE) was conducted to assess the potential risk of 

exposure to wildlife from potential site contamination.  The simplified TEE exposure analysis 

concluded that land use at the site and surrounding area makes substantial wildlife exposure unlikely 

(WAC 173-340-7492(2)(ii)).  

Interstate 5, Pacific Highway East, and the site’s paved surfaces and commercial land use form 

significant barriers to terrestrial wildlife movement and use (including birds) and would prevent most 

species from accessing the site. The site contamination is quite isolated from potential terrestrial 

wildlife use by highways and the risk to exposure is low. In addition, the habitats within 500 feet of 

the site are separated from the site by these major roadways.  Species that would be expected in the 

forested hillside area to the west would not be attracted to the fields to the east or vice versa. 

Therefore, wildlife that might use the undeveloped lands to the west or east would not be expected to 

traverse the site. 
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Section 8  

Summary 

Findings of the RI are summarized below. 

 Based on our evaluation of the overall quality and usability of soil and groundwater samples, no 

QC issues encountered were significant enough to warrant analytical data of analytical reports 

and available QC data from the field investigation. All data were determined to be usable for the 

intended project purposes without qualification. 

 Industrial waste containing arsenic was used as fill on the site from about 1971 to 1973. The 

majority of this fill was excavated and disposed off-site by USG in a 1984/1985 contaminant 

source removal action. Arsenic impacted native soil in the vicinity of 99-1 was also removed at 

this time. 

 The site is underlain by fill, alluvium, and glacial deposits to a depth of at least 59 feet bgs. 

 Two aquifers were identified at the site: the Alluvial Aquifer and Glacial Aquifer.  

 The Alluvial Aquifer is the uppermost aquifer at the site and is impacted by arsenic. There is a 

strong upward hydraulic gradient from the underlying Glacial Aquifer.  

 The estimated average linear groundwater flow velocity in the Alluvial Aquifer is estimated to 

range from 2 to 20 feet/day. 

 The distribution of residual arsenic in soil at the site reflects the results of the 1984/1985 

contaminant source removal action. Arsenic concentrations are relatively low at ground surface. 

Soil excavated in 1984/1985 was restored with clean fill. The RI fully defined the lateral and 

vertical extent of arsenic exceeding MTCA soil cleanup levels. 

 Arsenic concentrations in Alluvial Aquifer groundwater are highest at monitoring well 99-1. 

This well was drilled where the highest arsenic concentrations were encountered in fill and 

native soil during the 1984/1985 contaminant source removal action.  

 Arsenic concentrations in groundwater attenuate significantly to the north and south of 99-1. 

However, arsenic exceeds MTCA Method A groundwater cleanup levels at the north end of the 

Kanopy Kingdom property and the south end of the Freeway Trailer property.   

 The Alluvial Aquifer pinches out to the west of Pacific Highway East. Arsenic in groundwater 

east of Hylebos Creek could not be defined because of the location of Interstate 5. 

 Arsenic within the Alluvial Aquifer attenuates with depth. Arsenic in the underlying Glacial 

Aquifer exceeds MTCA Method A cleanup standards but this exceedence does not appear to be 

related site activities. 

 Arsenic transport in the Alluvial Aquifer is at least 34 times slower than the groundwater 

velocity, resulting in long travel times for arsenic to migrate downgradient from the 

contaminant source area.  
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 Arsenic in the Alluvial Aquifer does not appear to be impacting Hylebos Creek water quality. 

 Hylebos Creek sediment downgradient of the contaminant source area has arsenic exceeding 

ecological screening criteria 

 The simplified TEE exposure analysis concluded that land use at the site and surrounding area 

makes substantial wildlife exposure unlikely.   
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Table 1

Well Construction Details

Highway 99 Site
USG Interiors

Milton, Washington

Screen Type

MW-1 703059.65 1184681.28 23.02 19.0 13-18 2 0.01 PVC 05/05/10

MW-2 702999.60 1184652.77 22.37 19.0 12-19 2 0.01 PVC 05/04/10

MW-3 703045.13 1184763.71 20.22 21.0 14.7-19.7 2 0.01 PVC 05/07/10

MW-4 702987.85 1184749.40 20.40 20.0 14-19 2 0.01 PVC 05/05/10

MW-5 702934.84 1184745.18 19.07 20.0 14.5-19.5 2 0.01 PVC 05/06/10

MW-6 702883.36 1184710.13 19.89 20.0 14.1-19.1 2 0.01 PVC 05/06/10

MW-7 702969.79 1184715.93 21.06 39.0 25-30 2 0.01 PVC 05/05/10

MW-8 702924.45 1184744.14 19.12 40.0 34.9-40.1 2 0.01 PVC 05/06/10

MW-9 702988.01 1184715.80 20.87 59.0 43-48 2 0.01 PVC 05/04/10

MW-10 702958.17 1184783.51 14.15 12.6 10.4-11.5 3/4 0.01 Stainless Steel 10/14/11

MW-11 703185.90 1184844.31 15.41 10.5 9.3-10.5 3/4 0.01 Stainless Steel 10/14/11

MW-12 703065.01 1184585.80 21.54 20.0 14-19 1 0.01 Pre-pack PVC 05/11/12

MW-13 702495.10 1184478.55 22.16 16.0 10-15 1 0.01 Pre-pack PVC 05/11/12

MW-14 703437.40 1184781.81 30.30 20.0 13-18 1 0.01 Pre-pack PVC 05/11/12

99-1 702978.95 1184715.54 21.34 28.0 15-25 4 0.01 PVC 05/1985

99-2 703159.55 1184771.51 22.64 25.5 15-25 4 0.01 PVC 05/1985

Notes:

a)  Washington State Plane North American Datum of 1983 (NAD 83), Zone 12, feet.

b)  ft AMSL - feet above mean sea level.  Elevations based on North American Vertical Datum of 1988 (NAVD 88).

TOC - top of casing.

PVC - Polyvinylchloride

Northing 
a

Casing 

Diameter (in) Slot Size (in) Drilled DateWell I.D. Easting 
a

TOC 

Elevation     

(ft AMSL) 
b

Boring Total 

Depth (ft)

Screen 

Depth 

Interval (ft)
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Table 2

Summary of Groundwater Elevation Measurements

Hwy 99 Site

USG Interiors

Milton, Washington

Top of    

Casing  Depth to Groundwater

Monitoring Date Elevation 
a

Groundwater Elevation

Well I.D. Measured (feet) (ft below TOC) (feet)

MW1 05/25/10 23.02 10.19 12.83

07/15/10 9.85 13.17

05/22/12 9.04 13.98

MW2 05/25/10 22.37 8.42 13.95

07/15/10 8.51 13.86

05/22/12 7.71 14.66

MW3 05/25/10 20.22 7.22 13.00

07/15/10 7.32 12.90

05/22/12 6.28 13.94

MW4 05/25/10 20.40 7.41 12.99

07/15/10 7.51 12.89

05/22/12 6.63 13.77

MW5 05/25/10 19.07 6.17 12.90

07/15/10 6.22 12.85

05/22/12 5.32 13.75

MW6 05/25/10 19.89 7.08 12.81

07/15/10 7.16 12.73

05/22/12 6.19 13.70

MW7 05/25/10 21.06 7.81 13.25

07/15/10 8.02 13.04

05/22/12 8.15 12.91

MW8 05/25/10 19.12 5.34 13.78

07/15/10 5.57 13.55

05/22/12 4.59 14.53

MW9 05/25/10 20.87 1.72 19.15

07/15/10 1.89 18.98

05/22/12 0.63 20.25

MW10 05/22/12 14.15 0.79 13.36

MW11 05/22/12 15.41 6.90 8.51

MW12 05/22/12 21.54 0.00 21.54

MW13 05/22/12 22.16 8.27 13.89

MW14 05/22/12 30.30 10.60 19.70

99-1 05/25/10 21.34 8.22 13.12

07/15/10 8.47 12.87

05/22/12 7.60 13.74

99-2 05/25/10 22.64 9.62 13.02

07/15/10 9.71 12.93

05/22/12 8.89 13.75

Notes:

a)  Datum used: NAD 83/91 Washington South Zone NAVD '88, US Feet.

ft bgs - Feet below ground surface.

TOC - top of casing.
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Table 3

Groundwater General Parameters

Hwy 99 Site

USG Interiors

Milton, Washington

Specific Dissolved

Monitoring Date Time Temperature Conductance Turbidity Oxygen ORP Appearance/

Well Sampled Sampled (
o
C) (s/cm) pH (NTU) (mg/L) (mV) Odor

MW1 05/26/10 1435 12.72 318 6.73 5.79 0.25 -11.7 Clear, colorless/no odor

MW2 05/25/10 1445 13.28 331 6.79 0.57 0.22 -35.4 Clear, colorless/no odor

MW3 05/25/10 1615 12.53 449 6.73 16.6 0.20 -82.8 Yellow tint, slight turbidity/no odor

07/15/10 1430 13.01 460 6.66 3.3 0.13 -107.4 Slight yellowish color, clear, no odor

MW4 05/26/10 1310 12.22 633 6.48 5.68 0.26 -0.7 Clear, colorless/no odor

07/15/10 1305 13.51 664 6.61 0.00 0.15 -91.5 Clear, colorless, broken organic sheen /no odor

MW5 05/26/10 1025 11.79 394 6.74 4.58 0.30 -67.1 Clear, colorless/no odor

MW6 05/26/10 0915 12.66 456 6.68 8.96 0.39 -54.5 Clear, colorless/no odor

MW7 05/27/10 1045 13.28 420 6.99 10.15 0.21 -8.3 Clear, colorless/no odor

MW8 05/27/10 0940 12.05 419 7.00 8.62 0.27 16.3 Clear, colorless/no odor

MW9 05/27/10 1200 13.35 265 7.72 9.86 0.19 68.2 Clear, colorless/no odor

MW10 10/18/11 1335 13.44 349 6.88 49.8 0.47 -94.0 Clear, colorless/no odor

MW11 10/18/11 1225 13.90 670 6.48 12.8 0.16 -129.9 Clear, colorless/no odor

MW12 05/22/12 0950 11.91 188 6.67 26.9 2.00 -75 Clear, colorless, odorless, slight turbidity observable in bucket

MW13 05/22/12 1220 13.24 1024 6.56 84 0.98 -102.1 Clear, colorless, odorless, little bit swirled organic sheen

MW14 05/22/12 1440 12.21 1249 6.54 863 0.71 -101.1 Colorless, odorless, water in bucket is slightly muddy

99-1 05/26/10 1200 12.90 415 6.92 5.62 0.32 -58.8 Clear, colorless/no odor

07/15/10 1210 14.21 406 6.68 5.00 0.22 -144.6 Clear, slight yellowish color, odorless

99-2 05/27/10 1310 13.24 1201 6.52 17.6 0.29 -31 Clear, slight yellowish color, broken organic sheen /no odor

Notes:
o
C - degrees Celsius.

s/cm - microsiemens per centimeter.

mg/L - milligram per liter.

mV - millivolts.

NTU - nephelometric turbidity units.
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Table 4
Surface Water General Parameters
Hwy 99 Site
USG Interiors

Milton, Washington

Specific Dissolved

Monitoring Date Time Temperature Conductance Oxygen ORP Appearance/

Well Sampled Sampled (
o
C) (s/cm) pH (mg/L) (mV) Odor

SW1 05/25/10 1310 11.47 240 7.79 10.23 132.6 Clear/no odor, colorless

SW2 05/25/10 1250 11.35 242 7.66 10.00 149.0 Clear/no odor, colorless

SW3 05/25/10 1230 11.20 242 7.58 9.36 142.1 Clear/no odor, colorless

SW4 05/25/10 1205 11.20 241 7.70 9.56 142.8 Clear/no odor, colorless

SW5 05/25/10 1135 11.13 241 7.73 9.24 149.6 Clear/no odor, colorless

SW6 05/25/10 1110 11.11 241 7.76 9.18 158.7 Clear/no odor, colorless

Notes:
o
C - degrees Celsius.

s/cm - microsiemens per centimeter.

mg/L - milligram per liter.

mV - millivolts.
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Table 5

Vertical Hydraulic Gradient Between Shallow and Deeper Groundwater Monitoring Points

Alluvial Aquifer
USG Interiors/Remedial Investigation

Milton, Washington

Date Upward Downward

99-1 / MW7 5/25/2010 0.017

7/15/2010 0.022

MW5 / MW8 5/25/2010 0.044

7/15/2010 0.035

Notes:

Vertical hydraulic gradient was calculated by dividing the head differential by the vertical distance between

screen midpoint elevation for wells in each well cluster. Screen midpoint elevations used include: 99-1 = 1.3 feet; 

MW7 = -6.44 feet; MW5 = 1.57 feet; and MW8 = -18.38 feet.  

Well Cluster

Vertical Gradient Between Shallow and Deeper 

Groundwater Monitoring Points
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Table 6

Arsenic in Soil

Highway 99 Site

USG Interiors
Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

A4-2 2 04/28/10 3.5

A4-4 4 04/28/10 13.4

A4-8 8 04/28/10 2.9

A4-10 10 04/28/10 3.5

A4-12 12 04/28/10 4.1

A4-14 14 04/28/10 3.5

A4-16 16 04/28/10 8.4

A5-2 2 04/28/10 3.5

A5-4 4 04/28/10 3.5

A5-6 6 04/28/10 3.5

A5-12 12 04/28/10 59.1

A5-14 14 04/28/10 44.5

A5-16 16 04/28/10 10.9

A6-2 2 04/28/10 3.5

A6-4 4 04/28/10 9.6

A6-8 8 04/28/10 9.6

A6-10 10 04/28/10 59.1

A6-12 12 04/28/10 18.5

A6-14 14 04/28/10 12.1

A6-16 16 04/28/10 10.9

A7-2 2 04/27/10 3.5

A7-4 4 04/27/10 <5 **

A7-6 6 04/27/10 313.4

A7-12 12 04/27/10 257 **

A7-14 14 04/27/10 75.2

A7-16 16 04/27/10 142.2

A7-18 18 04/27/10 31.4

A7-20 20 04/27/10 8.4

A8-2 2 04/28/10 3.5

A8-4 4 04/28/10 157.4

A8-6 6 04/28/10 160

A8-8 8 04/28/10 47.2

A8-8 8 04/28/10 35.3

A8-8 8 04/28/10 51.1

A8-8 8 04/28/10 53.8

A8-8 8 04/28/10 49.8

A8-8 8 04/28/10 52.5

A8-8 8 04/28/10 48.5

A8-8 8 04/28/10 48.5

A8-8 8 04/28/10 49.8

A8-10 10 04/28/10 3.5

A8-12 12 04/28/10 3.5

A8-14 14 04/28/10 3.5

A8-16 16 04/28/10 3.5

Total Arsenic 

(mg/kg)

P:\19921 USG\77628-65021 Hwy 99 Site Rem. Investigation\7-Project Documents\7.1 Draft Documents\July 2012 Draft RI Report\Table 6 Arsenic Soil RI DRAFT 7-12.xlsx Page 1 of 7



Table 6

Arsenic in Soil

Highway 99 Site

USG Interiors
Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

Total Arsenic 

(mg/kg)

A9-2 2 04/29/10 3.5

A9-4 4 04/29/10 32.7

A9-6 6 04/29/10 8.4

A9-8 8 04/29/10 3.5

A9-10 10 04/29/10 8.4

A9-12 12 04/29/10 7.1

A9-14 14 04/29/10 3.5

A9-16 16 04/29/10 3.5

AA6-6 6 05/11/12 <12 **

AA6-10 10 05/11/12 <15 **

AA6-12 12 05/11/12 <13 **

AA6-14 14 05/11/12 <13 **

AA7-10 10 05/11/12 <19 **

AA7-12 12 05/11/12 <13 **

B2-2 2 04/28/10 3.5

B2-4 4 04/28/10 14.6

B2-6 6 04/28/10 3.5

B2-8 8 04/28/10 3.5

B2-10 10 04/28/10 8.4

B2-12 12 04/28/10 12.1

B2-14 14 04/28/10 8.4

B2-16 16 04/28/10 17.2

B3-2 2 04/28/10 23.6

B3-4 4 04/28/10 101

B3-6 6 04/28/10 3.5

B3-8 8 04/28/10 10.9

B3-10 10 04/27/10 3.5

B3-14 14 04/27/10 3.5

B3-15 15 04/27/10 3.5

B4-2 2 04/26/10 3.5

B4-4 4 04/26/10 3.5

B4-8 8 04/26/10 3.5

B4-10 10 04/26/10 12 **

B4-14 14 04/26/10 1680 **

B4-16 16 04/26/10 80 **

B4-18 18 04/26/10 17.2

B4-20 20 04/26/10 7.1

B5-2 2 04/26/10 43 **

B5-4 4 04/26/10 2.9

B5-6 6 04/26/10 7.1

B5-8 8 04/26/10 3.5

B5-12 12 04/26/10 3.5

B5-14 14 04/26/10 7430 **

B5-16 16 04/26/10 64.5

B5-18 18 04/26/10 48.5

B5-20 20 04/26/10 14.6
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Table 6

Arsenic in Soil

Highway 99 Site

USG Interiors
Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

Total Arsenic 

(mg/kg)

B6-2 2 04/27/10 20.0 **

B6-4 4 04/27/10 3.5

B6-6 6 04/27/10 8.4

B6-8 8 04/27/10 3.5

B6-10 10 04/27/10 13.4

B6-12 12 04/27/10 13086.3

B6-14 14 04/27/10 1920 **

B6-16 16 04/27/10 73 **

B6-18 18 04/27/10 35.3

B6-20 20 04/27/10 18.5

B6-20 20 04/27/10 21.0

B6-20 20 04/27/10 21.0

B6-20 20 04/27/10 17.2

B6-20 20 04/27/10 17.2

B6-20 20 04/27/10 21.0

B6-20 20 04/27/10 14.6

B7-2 2 04/27/10 8.4

B7-4 4 04/27/10 4.1

B7-4 4 04/27/10 3.5

B7-6 6 04/27/10 158.8

B7-8 8 04/27/10 49.8

B7-10 10 04/27/10 493 **

B7-12 12 04/27/10 63.2

B7-14 14 04/27/10 20.0 **

B7-16 16 04/27/10 15.9

B8-2 2 04/28/10 4.1

B8-4 4 04/28/10 9.6

B8-6 6 04/28/10 9.6

B8-8 8 04/28/10 21

B8-10 10 04/28/10 17.2

B8-12 12 04/28/10 21

B8-14 14 04/28/10 14.6

B8-16 16 04/28/10 10.9

C2-2 2 04/28/10 3.5

C2-4 4 04/28/10 10.9

C2-8 8 04/28/10 3.5

C2-10 10 04/28/10 30.1

C2-12 12 04/28/10 21

C2-14 14 04/28/10 15.9

C2-16 16 04/28/10 9.6

C3-2 2 04/27/10 3.5

C3-4 4 04/27/10 10.9

C3-6 6 04/27/10 5.9

C3-8 8 04/27/10 3.5

C3-12 12 04/27/10 188

C3-14 14 04/27/10 293.6
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Table 6

Arsenic in Soil

Highway 99 Site

USG Interiors
Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

Total Arsenic 

(mg/kg)

C3-15 15 04/27/10 199.2

C3-16 16 04/27/10 249.7

C3-18 18 04/27/10 45 **

C3-20 20 04/27/10 36.6

C3-22 22 04/27/10 4.1

C3-24 24 04/27/10 10.9

C4-2 2 04/26/10 8.4

C4-4 4 04/26/10 12.1

C4-4 4 04/26/10 9.6

C4-6 6 04/26/10 8.4

C4-8 8 04/26/10 31.4

C4-10 10 04/26/10 228 **

C4-12 12 04/26/10 40.6

C4-14 14 04/26/10 52.5

C4-16 16 04/26/10 13.4

C5-2 2 04/26/10 9.6

C5-4 4 04/26/10 14.6

C5-6 6 04/26/10 2.9

C5-8 8 04/26/10 3.5

C5-10 10 04/26/10 113.3

C5-12 12 04/26/10 61.8

C5-14 14 04/26/10 24.9

C5-16 16 04/26/10 49.0 **

C5-18 18 04/26/10 14.6

C5-20 20 04/26/10 17.2

C7-4 4 04/27/10 3.5

C7-6 6 04/27/10 4.1

C7-8 8 04/27/10 170 **

C7-10 10 04/27/10 167.1

C7-12 12 04/27/10 28.8

C7-14 14 04/27/10 28.8

C7-16 16 04/27/10 22.3

C8-2 2 04/28/10 3.5

C8-4 4 04/28/10 3.5

C8-5 5 04/28/10 10450

C8-6 6 04/28/10 287.9

C8-8 8 04/28/10 332

C8-10 10 04/28/10 59.1

C8-12 12 04/28/10 57.8

C8-14 14 04/28/10 10.9

C8-16 16 04/28/10 3.5

C9-2 2 04/29/10 57 **

C9-4 4 04/29/10 154.6

C9-6 6 04/29/10 39.2

C9-8 8 04/29/10 15.9

C9-10 10 04/29/10 3.5

C9-12 12 04/29/10 3.5
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Table 6

Arsenic in Soil

Highway 99 Site

USG Interiors
Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

Total Arsenic 

(mg/kg)

C9-14 14 04/29/10 3.5

C9-16 16 04/29/10 3.5

C10-2 2 04/29/10 69.9

C10-2 1 04/29/10 14.6 *

C10-4 4 04/29/10 15.9

C10-6 6 04/29/10 18.5

C10-8 8 04/29/10 14.6

C10-10 10 04/29/10 3.5

C10-12 12 04/29/10 3.5

D1-2 2 04/29/10 14.6

D1-4 4 04/29/10 3.5

D1-6 6 04/29/10 9.6

D1-8 8 04/29/10 13.4

D1-10 10 04/29/10 3.5

D1-12 12 04/29/10 10.9

D1-14 14 04/29/10 9.6

D2-2 2 04/28/10 3.5

D2-4 4 04/28/10 24.9

D2-8 8 04/28/10 36.6

D2-10 10 04/28/10 3.5

D2-12 12 04/28/10 3.5

D2-14 14 04/28/10 3.5

D2-16 16 04/28/10 8.4

D3-2 2 04/26/10 8.4

D3-4 4 04/26/10 24.9

D3-4 4 04/26/10 23.6

D3-6 6 04/26/10 36.6

D3-8 8 04/26/10 21 **

D3-10 10 04/26/10 3.5

D3-12 12 04/26/10 44.5

D3-16 16 04/26/10 30.1

D3-18 18 04/26/10 51.1

D3-20 20 04/26/10 39.2

D3-20 20 04/26/10 37.9

D3-22 22 04/26/10 18.5

D3-24 24 04/26/10 12.1

D4-2 2 04/26/10 8.4

D4-4 4 04/26/10 7 **

D4-8 8 04/26/10 3.5

D4-10 10 04/26/10 2.3

D4-12 12 04/26/10 17.2

D4-14 14 04/26/10 18.5

D4-16 16 04/26/10 13.4

D5-2 2 04/26/10 10.9

D5-4 4 04/26/10 9.6

D5-6 6 04/26/10 10.9

D5-8 8 04/26/10 8.4

P:\19921 USG\77628-65021 Hwy 99 Site Rem. Investigation\7-Project Documents\7.1 Draft Documents\July 2012 Draft RI Report\Table 6 Arsenic Soil RI DRAFT 7-12.xlsx Page 5 of 7



Table 6

Arsenic in Soil

Highway 99 Site

USG Interiors
Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

Total Arsenic 

(mg/kg)

D5-10 10 04/26/10 4.7

D5-12 12 04/26/10 8.4

D5-14 14 04/26/10 3.5

D5-16 16 04/26/10 3.5

D6-2 2 04/27/10 9.6

D6-4 4 04/27/10 10.9

D6-6 6 04/27/10 56.5

D6-8 8 04/27/10 47.2

D6-10 10 04/27/10 2.3

D6-12 12 04/27/10 3.5

D6-14 14 04/27/10 5.9

D6-16 16 04/27/10 7.1

D7-4 4 04/27/10 3.5

D7-6 6 04/27/10 3.5

D7-8 8 04/27/10 3.5

D7-10 10 04/27/10 3.5

D7-12 12 04/27/10 4.1

D7-14 14 04/27/10 7.1

D7-16 16 04/27/10 8.4

D8-1.5 1.5 04/29/10 30.1

D8-5 5 04/29/10 53.8

D8-8 8 04/29/10 45.8

D8-8 8 04/29/10 41.9

D8-8 8 04/29/10 45.8

D8-8 8 04/29/10 48.5

D8-8 8 04/29/10 47.2

D8-8 8 04/29/10 53.8

D8-8 8 04/29/10 48.5

D8-10 10 04/29/10 43.2

D8-12 12 04/29/10 9.6

D8-14 14 04/29/10 4.1

D8-16 16 04/29/10 12.1

D9-1 1 04/29/10 28.8

D9-4.5 4.5 04/29/10 13.4

D9-6 6 04/29/10 8.4

D9-8 8 04/29/10 12.1

D9-10 10 04/29/10 3.5

D9-12 12 04/29/10 3.5

E3 0 04/29/10 4.7

E4 0 04/29/10 13.4

E5 0 04/29/10 13.4

E6 0 04/29/10 22.3

E7 0 04/29/10 3.5

E8 0 04/29/10 18.5

GP1-5 5 06/05/06 310

GP1-10 10 06/05/06 200

GP1-15 15 06/05/06 320
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Table 6

Arsenic in Soil

Highway 99 Site

USG Interiors
Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

Total Arsenic 

(mg/kg)

GP2-15 15 06/05/06 1400

GP3-12 12 06/05/06 19

GP3-14 14 06/05/06 23

GP4-9.5 9.5 06/05/06 570

GP4-13 13 06/05/06 31

GP5-10 10 06/05/06 240

GP5-13 13 06/05/06 15

GP6-11 11 06/05/06 72

GP7-8 8 06/06/06 <11

GP8-9 9 06/06/06 870

GP8-13 13 06/06/06 160

GP9-9 9 06/06/06 310

GP9-14 14 06/06/06 36

MW12-6 6 05/11/12 <16 **

MW12-8 8 05/11/12 <12 **

MW12-12 12 05/11/12 <13 **

MW12-14 14 05/11/12 <12 **

Notes:

Shaded concentrations exceed Washington Administration Code Chapter 173-340, 

Model Toxics Control Act, Method A cleanup levels

* Result from a 2nd locaton for Boring C10; moved due to refusal.

** As results from lab data.
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Table 7

Arsenic in Sediment

Highway 99 Site
USG Interiors

Milton, Washington

Boring I.D.

Sample 

Depth       

(ft bgs) Date Sampled

SED-1B Surface 04/30/10 2.9

SED-1C Surface 04/30/10 7 **

SED-2B Surface 04/29/10 3.5

SED-2C Surface 04/29/10 2.9

SED-3B Surface 04/29/10 205 **

SED-3C Surface 04/29/10 2.9

SED-4B Surface 04/29/10 90 **

SED-4C Surface 04/29/10 9.6

SED-5B Surface 04/29/10 14.6

SED-5C Surface 04/29/10 45.8

SED-6B Surface 04/29/10 30 **

SED-6C Surface 04/29/10 17 **

SED-7B Surface 04/30/10 2.9

SED-7C Surface 04/30/10 8.1

Note:

** As results from lab data.

Total Arsenic 

(mg/kg)
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Table 8

Analytical Results - Groundwater

Highway 99 Site

USG Interiors

Milton, Washington

Sample I.D. and Sample Date

USGHWY99-MW1-05/10 USGHWY99-MW2-05/10 USGHWY99-MW3-05/10 USGHWY99-MW4-05/10 USGHWY99-MW0-05/10* USGHWY99-MW5-05/10

Analyte 05/25/10 05/25/10 05/25/10 05/26/10 05/26/10 05/26/10

Dissolved Metals (µg/L)

EPA Methods 200.8/7060A/6010B

Arsenic (7060A) 630 34 780 ** 1,030 ** 1,060 ** 1,090

Iron 4,290 1,560 29,900 ** 31,500 ** 32,000 ** 5,070

Total Metals (µg/L)

EPA Method 200.8/7090A/6010B

Arsenic (200.8) -- 64.2 -- -- -- --

Arsenic (7060A) -- 79 -- -- -- --

Calcium 27,100 21,200 30,200 45,300 43,500 26,900

Iron 6,660 2,970 22,100 9,980 9,670 11,800

Magnesium 14,600 13,700 16,300 25,300 24,000 17,300

Potassium 2,830 3,120 4,910 6,240 5,840 3,860

Sodium 10,500 11,800 15,700 21,700 20,500 15,500

Arsenic Speciation (µg/L)

Arsenic (III) 455 45.9 267 1,350 1,260 1,410

Arsenic (V) 33.5 2.27 19.2 29.8 24.9 36.6

Conventionals

Alkalinity (SM 2320; mg/L CaCO3) 152 142 175 264 269 178

Carbonate (SM 2320; mg/L CaCO3) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bicarbonate (SM 2320; mg/L CaCO3) 152 142 175 264 269 178

Hydroxide (SM 2320; mg/L CaCO3) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids (EPA 260.1; mg/L) -- -- --

Total Suspended Solids (EPA 160.2; mg/L) 2.7 5.7 24.4 11.6 10.3 28.5

Chloride (EPA 300.0; mg/L) 4.4 6.7 5.2 9.6 10.0 7.6

N-Nitrate (EPA 300.0; mg-N/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

N-Nitrite (EPA 300.0; mg-N/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Sulfate (EPA 300.0; mg/L) 2.8 6.5 14.7 2.5 2.6 <0.1

Chemical Oxygen Demand (EPA 410.4; mg/L) 28.7 9.34 55.4 30.3 29.4 11.2

Total Organic Carbon (EPA 415.1; mg/L) 12.4 2.71 19.9 11.1 11.2 5.05
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Table 8

Analytical Results - Groundwater

Highway 99 Site

USG Interiors

Milton, Washington

Sample I.D. and Sample Date

USGHWY99-MW6-05/10 USGHWY99-MW7-05/10 USGHWY99-MW8-05/10 USGHWY99-MW9-05/10 USGHWY99-99-1-05/10USGHWY99-99-2-05/10

Analyte 05/26/10 05/27/10 05/27/10 05/27/10 05/26/10 05/27/10

Dissolved Metals (µg/L)

EPA Methods 200.8/7060A/6010B

Arsenic (7060A) 310 10 13 44 2,490 ** 410

Iron 6,200 1,800 980 <50 6,340 ** 45,700

Total Metals (µg/L)

EPA Method 200.8/7090A/6010B

Arsenic (200.8) -- -- 14 -- 2,220 --

Arsenic (7060A) -- -- 15 -- 2,430 --

Calcium 35,300 17,600 21,400 11,000 35,600 86,900

Iron 14,400 7,400 4,870 290 4,840 57,200

Magnesium 20,200 14,400 12,900 8,230 16,900 53,900

Potassium 3,490 6,000 7,640 6,590 4,290 7,510

Sodium 14,300 36,400 35,300 28,500 17,900 31,700

Arsenic Speciation (µg/L)

Arsenic (III) 351 -- -- -- 1,780 310

Arsenic (V) 16.5 -- -- -- 132 37.7

Conventionals

Alkalinity (SM 2320; mg/L CaCO3) 207 196 205 118 193 561

Carbonate (SM 2320; mg/L CaCO3) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Bicarbonate (SM 2320; mg/L CaCO3) 207 196 205 118 193 561

Hydroxide (SM 2320; mg/L CaCO3) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids (EPA 260.1; mg/L)

Total Suspended Solids (EPA 160.2; mg/L) 41.5 22.2 18.1 4.3 9.9 50

Chloride (EPA 300.0; mg/L) 7.3 5.6 6.3 5.4 7.4 9.6

N-Nitrate (EPA 300.0; mg-N/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

N-Nitrite (EPA 300.0; mg-N/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.5

Sulfate (EPA 300.0; mg/L) <0.1 <0.1 0.2 7.5 1.6 <0.1

Chemical Oxygen Demand (EPA 410.4; mg/L) 20.5 10.9 7.75 6.48 7.43 62.7

Total Organic Carbon (EPA 415.1; mg/L) 9.27 4.17 3.83 <1.50 4.83 25.3
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Table 8

Analytical Results - Groundwater

Highway 99 Site

USG Interiors

Milton, Washington

Sample I.D. and Sample Date

GW-1 GW-2 GW-3 GW-4 GW-5 GW-6 GW-7 GW-8 GW-9 MW10-10/11 MW11-10/11 MW12-05/12 MW13-05/12 MW14-05/12

Analyte 04/07/11 04/07/11 04/07/11 04/07/11 04/07/11 04/07/11 04/07/11 04/07/11 04/07/11 10/18/11 10/18/11 05/22/12 05/22/12 05/22/12

Dissolved Metals (µg/L)

EPA Method 6020

Arsenic 55 2.4 38 120 21 19 <2 340 2.1 366 23.5 2.1 14.3 10.3

Iron -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Metals (µg/L)

EPA Method 200.8/7090A/6010B

Arsenic (200.8) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Arsenic (7060A) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- -- -- -- -- -- --

Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- --

Potassium -- -- -- -- -- -- -- -- -- -- -- -- -- --

Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- --

Arsenic Speciation (µg/L)

Arsenic (III) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Arsenic (V) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Conventionals

Alkalinity (SM 2320; mg/L CaCO3) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Carbonate (SM 2320; mg/L CaCO3) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bicarbonate (SM 2320; mg/L CaCO3) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Hydroxide (SM 2320; mg/L CaCO3) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Dissolved Solids (EPA 260.1; mg/L) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Suspended Solids (EPA 160.2; mg/L) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chloride (EPA 300.0; mg/L) -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Nitrate (EPA 300.0; mg-N/L) -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Nitrite (EPA 300.0; mg-N/L) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Sulfate (EPA 300.0; mg/L) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chemical Oxygen Demand (EPA 410.4; mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Organic Carbon (EPA 415.1; mg/L) -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

*USGHWY-MW0-05/10 is a duplicate of USGHWY-MW4-05/10.

** Value from re-sampling on 7/15/10.

mg/L - milligrams per liter.

g/L - micrograms per liter.

-- not analyzed.

< - analyte not detected at or greater than the listed concentration.
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Table 9

Analytical Results - Surface Water

Highway 99 Site
USG Interiors

Milton, Washington

Sample I.D. and Sample Date

USGHwy99-SW1-05/10 USGHwy99-SW2-05/10 USGHwy99-SW3-05/10 USGHwy99-SW4-05/10 USGHwy99-SW5-05/10 USGHwy99-SW6-05/10

Analyte 05/25/10 05/25/10 05/25/10 05/25/10 05/25/10 05/25/10

Dissolved Metals (µg/L)

EPA Methods 200.8/7060A/6010B

Arsenic (200.8) 3.0 2.9 3.0 3.1 3.0 3.0

Arsenic (7060A) 4 4 4 3 4 4

Iron 280 -- -- 270 280

Total Metals (µg/L)

EPA Method 200.8/7090A/6010B

Arsenic (200.8) 3.4 -- -- 3.4 3.5 --

Arsenic (7060A) 3 -- -- 4 4 --

Calcium 19,000 -- -- 17,900 18,100 --

Iron 410 -- -- 390 420 --

Magnesium 13,100 -- -- 12,200 12,400 --

Potassium 1,760 -- -- 1,650 1,710 --

Sodium 7,500 -- 7,040 7,120 --

Arsenic Speciation (µg/L)

Arsenic (III) 0.403 -- -- 0.444 0.539 --

Arsenic (V) 2.12 -- -- 2.22 2.36 --

Conventionals

Alkalinity (SM 2320; mg/L CaCO3) 99.6 -- -- 98.9 97.1 --

Carbonate (SM 2320; mg/L CaCO3) <1.0 -- -- <1.0 <1.0 --

Bicarbonate (SM 2320; mg/L CaCO3) 99.6 -- -- 98.9 97.1 --

Hydroxide (SM 2320; mg/L CaCO3) <1.0 -- -- <1.0 <1.0 --

Total Dissolved Solids (EPA 260.1; mg/L) 170 -- -- 164 164 --

Total Suspended Solids (EPA 160.2; mg/L) 1.6 -- -- 1.9 10.5 --

Chloride (EPA 300.0; mg/L) 8.0 -- -- 8.0 7.8 --

N-Nitrate (EPA 300.0; mg-N/L) 0.7 -- -- 0.7 0.7 J --

N-Nitrite (EPA 300.0; mg-N/L) <0.1 -- -- <0.1 <0.1 J --

Sulfate (EPA 300.0; mg/L) 8.4 -- -- 8.4 8.2 --

Chemical Oxygen Demand (EPA 410.4; mg/L) 14.7 -- -- 16.0 11.9 --

Total Organic Carbon (EPA 415.1; mg/L) 5.22 -- -- 5.19 7.38 --

Notes:

J - Value is estimated due to exceedance of holding time

g/L - micrograms per liter.

-- not analyzed.

< - analyte not detected at or greater than the listed concentration.
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Project No:  19921.65021       Figure:  1

USG Corporation
Hwy 99

Tacoma, Washington

GP

GM

GC

Hard

0 to 2

2 to 4

HIGHLY ORGANIC SOILS

RELATIVE DENSITY OR CONSISTENCY VS. SPT N-VALUE

N (blows/ft) N (blows/ft)

Soil type change within
geologic unit

Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays

Inorganic silts, micaceous or diatomaceous fine sandy or
silty soils, elastic silts

< 1 per ft. (30 1/2 cm)

> 1 per ft. (30 1/2 cm)

Scattered:

Numerous:

More than half
coarse fraction
is larger than

No. 4 sieve size

More than half
coarse fraction
is smaller than

No. 4 sieve size

GRAVELS

Well graded sands, gravelly sands

Poorly graded sands, gravelly sands

ML

TYPICAL NAMES

Sands with
over 12% fines

Grab Sample

Non-standard Penetration Test
(with split spoon sampler)

Type U Ring Sampler (3.25" OD)

0 to 10 deg.

10 to 45 deg.

45 to 80 deg.

80 to 90 deg.

G
e
n
e
ra

l 
T

h
ic

k
n
e
s
s

o
r 

S
p
a
c
in

g

Lenticular deposit

Inorganic clays of high plasticity, fat clays

85  -  100

Consistency

<250

Medium Dense

Loose

Very Loose

Density

Poorly graded gravels, gravel-sand mixtures

MOISTURE DESCRIPTION

Gravel with
over 12% fines

Clean sands with
little or no fines

Seam:

Layer:

Stratum: > 12 in. (30 1/2 cm) S
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e1/16 to 1/2 in.

(1/6 to 1 1/4 cm)

1/2 to 12 in.
(1 1/4 to 30 1/2 cm)

Near horizontal:

Low angle:

High angle:

Near Vertical:

less than 1/16 in.
(1/6 cm)

Interbedded:

Parting:

Very Soft

Very Dense

250  -  500

500  -  1000

1000  -  2000

2000  -  4000

>4000

Approx. Undrained
Shear Str. (psf)

0 to 4

4 to 10

California Sampler (3.0" OD)

Undisturbed Tube Sample

Std. Penetration Test (2.0" OD)

Core Run

Disturbed bag or jar sample

WELL
COMPLETIONS

Homogeneous Same color and appearance throughout

Erratic, discontinuous
deposit of limited
extent

Liquid limit greater than 50

CONTACT BETWEEN UNITS

OL

MH

CH

Silty gravels, gravel-sand-silt mixtures

SANDS

SAMPLE TYPE SYMBOLS

Damp but no visible
free water

Visible free water, saturatedWet  -

Moist  -

Dry  -

4 to 8

8 to 15

15 to 30

Approx. Relative
Density (%)

0  -  15

15  -  35

35  -  65
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Soft

Very Stiff

Medium Stiff

Stiff

Change in geologic unit

SILTS AND CLAYS

Clean gravels with
little or no fines

Liquid limit less than 50

10 to 30

30 to 50

Over 50

Dense

over 30

Free of moisture, dusty

Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands, or clayey silts with slight plasticity
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SM

SC

SILTS AND CLAYS

Well graded gravels, gravel-sand mixtures

SOIL CLASSIFICATION LEGEND
MAJOR DIVISIONS

Obscure or gradational change
Organic clays of medium to high plasticity, organic silts

Peat and other highly organic soils

Silty sand, sand-silt mixtures

Clayey sands, sand-clay mixtures

Organic clays and organic silty clays of low plasticity

Notes:

65  -  85

Clayey gravels, gravel-sand-clay mixtures

OH

PT

GW

Alternating seams
of silt and clay

Alternating seams

Alternating layers

Pocket:

Lens:

Varved:

Laminated:

DESCRIPTORS FOR SOIL STRATA AND STRUCTURE (ENGLISH/METRIC)

STRUCTURE DESCRIPTION (cont.)

Breaks easily along definite fractured planesFractured

Polished, glossy, fractured planesSlickensided

Blocky, Diced

Sheared

Breaks easily into small angular lumps

Disturbed texture, mix of strengths

COARSE GRAINED FINE GRAINED

Groundwater Level

Sand Backfill

Slotted Well Casing

Well Casing

Concrete Seal

Bentonite/Grout Seal

Atterberg Limits
Fines Content
Grain Size Distribution
Moisture Content
Moisture Content/Dry Density
Compaction Test (Proctor)
Specific Gravity
California Bearing Ratio
Resilient Modulus
Permeability
Triaxial Permeability
Consolidation
Analytical Chemical Analysis
Corrosion
Vane Shear
Direct Shear
Unconfined Compression
Triaxial Compression
Unconsolidated, Undrained
Consolidated, Undrained
Consolidated, Drained

AL  -
FC  -

GSD  -
MC  -
MD  -

Comp  -
SG  -

CBR  -
RM  -

Perm  -
TXP  -

Cons  -
Chem  -

Corr  -
VS  -
DS  -
UC  -
TX  -
UU  -
CU  -
CD  -

PHYSICAL PROPERTY TEST

Impermeable Backfill
or Bentonite/Grouted

1.  Sample descriptions in this report are based on visual field and laboratory observations, which

include density/consistency, moisture condition, grain size, and plasticity estimates, and should not be

construed to imply field or laboratory testing unless presented herein.  Visual-manual classification

methods in accordance with ASTM D 2488 were used as an identification guide.  Where laboratory data

are available, soil classifications are in general accordance with ASTM D 2487.

2.  Dual symbols are used to indicate gravel and sand units with 5 to 12

percent fines.

3.  WOR = weight of rod.S
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Concrete

Pure Gold Medium Bentonite Chips

Colorado Silica Sand

2 in. Sch 40 PVC 0.01 in. Factory Slotted Screen

Steel surface monument set
in concrete
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 TYPICAL MONITORING WELL CONSTRUCTION
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DESCRIPTION

Location:

Surface Elevation:

Logged By:
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Direct Push Technology

Acetate Liner/

4-28-10

Boring Log  A4

Gravelly, Silty SAND (SM), brown-yellow, fine to medium sand,
medium dense, moist.

SAND (SW), gray, fine to coarse, loose, moist.

Gravelly, Sandy SILT (ML), brown-gray, fine sand, fine to coarse
gravel, very stiff, moist.

Becomes wet with increased fine to medium sand content at ~4 ft
bgs.

Gravelly, Silty SAND (SM), brown-gray, fine sand, fine to coarse
gravel, dense, moist.

Sandy SILT (ML), dark gray-brown, with trace organics (wood and
rootlets) and gravel, medium stiff, wet.
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Boring terminated at 16 ft bgs.
Groundwater encountered at 13 ft bgs.
Borehole backfilled with bentonite chips.
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Silty SAND (SM), dark gray-brown, fine sand, trace organics, wet,
with some silt bedding.
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A5-12

Gravelly, Silty SAND (SM), dark brown, fine to coarse sand, fine to
coarse gravel, medium dense, moist.

Cobbles encountered at ~1.5 ft bgs.

Decreased silt content at ~2 ft bgs.

Increased silt content at ~4 ft bgs.

Becomes gray-brown, wet at ~5 ft bgs.

Silty SAND (SM), dark brown, fine, trace organics (wood), dense,
wet, with occasional bedding and sand seams.

Boring terminated at 16 ft bgs.
Groundwater encountered at ~12 ft bgs.
Borehole backfilled with bentonite chips.
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SM
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SM

Gravelly, Silty SAND (SM), dark brown, fine to coarse sand,
medium dense, moist.
Brick debris encountered at ~0.5 ft bgs.
Becomes brown at ~0.8 ft bgs.

At 8 ft bgs, color changes to gray, wet, with increased silt content.

Sandy SILT (ML), dark gray, stiff, moist

Layer of black slag with solid waste debris up to 3 in. at 9.5 and 10
ft bgs.

SILT (ML), dark brown, stiff, moist, with occasional organics.
At 10 ft bgs, color changes to gray-brown, trace organics.
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Boring terminated at 16 ft bgs.
Groundwater encountered at 11 ft bgs.
Borehole backfilled with bentonite chips.
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Silty SAND (SM), dark brown, fine, trace organics, dense, wet, with
trace silt bedding.
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Boring terminated at 20 ft bgs.
Groundwater encountered at 12 ft bgs.
Borehole backfilled with bentonite chips.

Gravelly, Silty SAND (SM), dark brown, fine to coarse, medium
dense, wet.
Becomes brown-yellow, fine sand at 0.5 ft bgs.

Becomes gray, increased silt content at 2 ft bgs.

Becomes brown at 4.5 ft bgs.

Increased fine to medium sand content, color changes to gray, wet
at 5 ft bgs.

Becomes dark brown, wet, fine sand, trace organics at 6 ft bgs.

SAND (SP), dark brown, fine to medium sand, with trace gravel,
medium dense, wet.
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SAND (SP), dark brown, fine to medium sand, dense, wet, with
trace white and red lithics.
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Silty SAND (SM), dark brown, fine sand, dense, wet, with trace silt
bedding and white lithics.
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Gravelly, Silty SAND (SM), dark brown, fine to coarse, dense,
moist.
Becomes yellow-brown and 0.5 ft bgs.
Becomes gray at 1 ft bgs.

Increased silt content and decreased gravel at 2 ft bgs.

Sandy SILT (ML), gray, fine sand, with trace fine to coarse gravel,
stiff, moist.

Boring abandoned at 12 ft bgs.
Moved south ~2 ft to start over.
Borehole backfilled with bentonite chips.

SM

Silty SAND (SM), gray-brown, with some gravel, dense, moist.
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SM
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SP
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A8-12

Sandy SILT (ML), dark brown, fine sand, with some organics,
medium stiff, moist.

Gravelly, Silty SAND (SM), brown-yellow, fine to medium sand,
medium dense, moist.
Becomes gray-brown at 0.5 ft bgs.

Becomes very dark brown, with fine sand and trace gravel, also
trace solid waste at 3.5 ft bgs.

4 in. layer of slag at 6 ft bgs.

At 6.5 ft bgs, color changes to gray-brown.

Sandy SILT (ML), brown, fine sand with some organics (rootlets)
and trace gravel, medium stiff, wet.

A8-6

2 in. sand layer at 9 ft bgs.

SAND (SP), gray, fine to medium sand, loose, wet.

Sandy SILT (ML), dark brown, fine sand with some organics,
medium stiff, moist.

Silty SAND (SM), dark brown, fine, with some fine to medium sand
seams, dense, wet.

Boring terminated at 16 ft bgs.
Groundwater encountered at 14 ft bgs.
Borehole backfilled with bentonite chips.

At 8 ft bgs, color changes to gray-brown.
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A9-16

Silty SAND (SM), light gray, fine to coarse sand, some coarse
gravel, rounded, loose, moist.

SILT (ML), gray-brown, trace sand, abundant rootlets, medium stiff,
moist, low plasticity.

Silty SAND (SM), gray, fine sand, medium dense, moist, some silt
interbeds (1/4 in. thick).

SILT (ML), gray-brown, abundant rootlets and organic material,
trace fine sand, moist, low plasticity.

SAND (SW), dark gray, well graded, fine to coarse sand,
subangular to subrounded, medium dense, wet.

Silty SAND (SM), gray-brown, fine sand, subangular to subrounded
grains, medium dense, wet.
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Boring terminated at 16 ft bgs.
Groundwater encountered at 11.5 ft bgs.
Borehole backfilled with bentonite chips.
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Becomes light gray (2 in. layer) then light brown at 15.5 ft bgs.

Gravelly, Silty SAND (SM), brown-yellow, fine to medium sand, fine
to coarse gravel, dense, moist.

Becomes gray-brown at 1 ft bgs.

Gravelly, Sandy SILT (ML), gray, fine sand, fine to coarse gravel,
medium stiff.
Becomes gray-brown at 5.5 ft bgs.

Sand becomes fine to coarse at 8 ft bgs.

Sandy SILT (ML), dark brown, with some organics, medium stiff,
moist.

Becomes gray with trace organics at 10 ft bgs.

<6

SILT (ML), gray, with occasional iron mottling, very stiff, moist.
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Boring terminated at 16 ft bgs.
Groundwater encountered at 12 ft bgs.
Borehole backfilled with bentonite chips.
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Silty SAND (SM), dark brown, fine sand, dense, wet, with
occasional silt bedding.

Gravelly, Silty SAND (SM), dark brown, fine to coarse sand,
medium dense, moist.
Becomes brown-yellow at 0.5 ft bgs.

Becomes gray-brown at 2 ft bgs.

Becomes brown, with decreased gravel content at 5 ft bgs.

Layer of dark brown, gravelly, silty sand (3 in. thick) with metal
pieces, at 8.5 ft bgs.

Sandy SILT (ML), gray-brown, with some gravel, medium stiff,
moist.
Becomes gray and wet, with increased sand content at 10 ft bgs.

77

4 in. layer of sawdust at 12.3 ft bgs.

36/48

Boring terminated at 16 ft bgs.
Groundwater encountered at 10 ft bgs.
Borehole backfilled with bentonite chips.

B3-2

B3-4

B3-6

Gravelly, Silty SAND (SM), gray, fine to coarse sand, medium
dense, wet.
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B4-1030/48
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Boring terminated at 20 ft bgs.
Groundwater encountered at 9.5 ft bgs.
Borehole backfilled with bentonite chips.

Gravelly, Silty SAND (SM), dark brown, fine to coarse, medium
dense, moist.

Becomes gray-brown at 1 ft bgs.

Increased silt content at 3 ft bgs.

Sandy SILT (ML), gray, with some gravel, stiff, moist.

Wet from 9 to 9.5 ft bgs.

Significant wood debris (sawdust?) from 9.5 to 10 ft bgs.

Silty SAND (SM), gray, with some gravel, moist, dense.
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3 in. layer of sand at 15 ft bgs.
Becomes brown, with silt bedding and white lithics, trace organics
at 15.3 ft bgs.
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SAND (SP), dark gray, fine to medium sand, medium dense, wet,
with white and red lithics.

Sandy GRAVEL (GP), very dark brown, loose, moist.

Gravelly, Silty SAND (SM), brown, fine to coarse sand and gravel,
medium dense, moist.

Becomes gray with fine to medium sand at 1.5 ft bgs.

Becomes brown-gray at 5 ft bgs.

Gravel becomes fine to medium at 7 ft bgs.

Becomes wet at 8.5 ft bgs.

Becomes loose at 12 ft bgs.
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Silty SAND (SM), dark gray-brown, fine, dense, wet, bedding
features (6 in. thick).
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Boring terminated at 20 ft bgs.
Groundwater encountered at 15.5 ft bgs.
Borehole backfilled with bentonite chips.

B5-2

B5-4

B5-6

Sandy SILT (ML), dark brown, with trace organics and bedding
features, very stiff, wet, with layers of medium sand and gravelly,
silty sand and organics to 0.25 in.
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Wood debris (1 in.) at 14.4 ft bgs.

Gravelly, Silty SAND (SM), dark brown, fine to coarse sand and
gravel, medium dense, moist.

Becomes brown-yellow at 1 ft bgs.
Becomes gray-brown, fine to medium sand at 1.3 ft bgs.

Layer of fine to coarse sand with fine to coarse gravel (3 in.
diameter) at 4.5 ft bgs.
Increased silt content, cobble encountered at 4.8 ft bgs.

At 9 ft bgs, becomes wet, 2 in. brick fragment.

At 10 ft bgs, decreased silt content, becomes dark brown.

SAND (SP), very dark brown-black, fine to medium sand, well
rounded sand, with glass-like gravel, loose, wet.

3 in. layer of sandy silt at 12.5 ft bgs.

B6-6

Sandy SILT (ML), dark brown, very fine sand, with trace organics,
medium stiff, wet.

Silty SAND (SM), dark brown, with silt bedding features, dense,
wet.

SAND (SP), dark gray, fine to medium, dense, wet, with trace white
lithics and silt bedding features.

Small wood fragment at 17 ft bgs.

Increased white grains and some red lithics at 19 ft bgs.

Boring terminated at 20 ft bgs.
Groundwater encountered at 13.75 ft bgs.
Borehole backfilled with bentonite chips.

SAND (SP), gray, medium grained sand, medium dense, wet.
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Silty SAND (SM), dark brown, fine sand, dense, wet, with some silt
bedding features and trace white lithics.

Gravelly, Silty SAND (SM), fine to coarse sand, medium dense, dry.

Becomes moist with increased silt content, yellow-red at 1 ft bgs.

Becomes gray-brown at 1.5 ft bgs.

Filter fabric encountered at 2.5 ft bgs.

Rock encountered at 3 ft bgs.

SAND (SP), dark brown, fine to medium sand, with some gravel
and vitreous, needle-like grains, medium dense, moist.
Layers of insulation-like material at 5 and 7.5 ft bgs.  Also particles
of the insulation-like material dispersed throughout.

<7

Sandy SILT (ML), dark brown, fine sand, with some organics,
medium stiff, wet.

36/48

Becomes fine to medium grained at 15.5 ft bgs.

Boring terminated at 16 ft bgs.
Groundwater encountered at 11 ft bgs.
Borehole backfilled with bentonite chips.

B7-2

B7-4

B7-6

Possible hydrogen sulfide odor at 7.5 ft bgs.
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Sandy SILT (ML), gray-brown, fine sand, with trace fine gravel and
sand seams, stiff, moist.
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Gravelly, Silty SAND (SM), dark brown, fine to coarse sand, wet.

Cobble encountered at 3 ft bgs, becomes gray.

Sandy SILT (ML), dark brown, fine sand, with numerous organics,
stiff, moist.

Becomes gray-brown, with decreased organics at 7.5 ft bgs.

Becomes mottled gray-brown and light brown at 8.5 ft bgs.

Silty SAND (SM), dark brown, with trace silt bedding and sand
layers, dense, wet.
2 in.  brown organic-rich layer at 10.3 ft bgs.

Boring terminated at 16 ft bgs.
Groundwater encountered at 9.5 ft bgs.
Borehole backfilled with bentonite chips.
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Becomes yellow-brown at 0.5 ft bgs.
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C2-1024/48
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Boring terminated at 16 ft bgs.
Groundwater encountered at 12.5 ft bgs.
Borehole backfilled with bentonite chips.

Gravelly, Silty SAND (SM), brown-yellow, fine to medium sand,
medium dense, moist.

Sandy SILT (ML), gray-brown, fine sand, very stiff, moist, with
occasional iron mottling.

Becomes gray with increased fine to medium sand at 2.5 ft bgs.

Increased gravel content at 4 ft bgs.

2 in. layer of gravelly , silty sand at 4.5 ft bgs.

Decreased sand content at 9.3 ft bgs.

Sandy SILT (ML), dark brown, with some organics, fine sand,
medium stiff, moist.

Silty SAND (SM), dark gray-brown, fine, dense, wet, with some silt
bedding and trace organics.
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Becomes gray and brown mottled at 12 ft bgs.
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Becomes brown-yellow at 0.5 ft bgs.

Wood debris from 13.3 to 13.5 ft bgs.
Becomes dark brown at 13 ft bgs.

Sandy SILT (ML), gray, fine sand, with trace gravel, mottling and
organics, medium stiff.

Filter fabric encountered at 6 ft bgs.

Becomes gray-brown at 4 ft bgs.9

Increased silt, decreased gravel, sand is fine grained from 1.5 to 2
ft bgs.

Silty SAND (SM), dark brown, fine sand, dense, wet, with trace
white lithics and silt bedding.

Gravelly, Silty SAND (SM), dark brown, fine to coarse sand and
gravel, medium dense, moist.

Becomes gray at 2 ft bgs.

Boring terminated at 24 ft bgs.
Groundwater encountered at 14 ft bgs.
Borehole backfilled with bentonite chips.

SAND (SP), gray, fine to medium sand, medium dense, wet.

2 in. brown silty sand layer at 14.5 ft bgs.

Becomes gray with iron mottling at 23.5 ft bgs.

Becomes dark gray at 23 ft bgs.

SILT (ML), gray-brown, with some bedding features, stiff, wet.

SAND (SP), dark gray, with trace organics (wood fragments) and
white and red lithics, dense, wet.

2 in. yellow discoloration at 17.5 ft bgs.
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MLC4-10

SM

Sandy SILT (ML), brown-light brown, trace organics and sand
layers and mottling, stiff, moist.

Gravelly, Silty SAND (SM), dark brown, fine to coarse, loose, moist.

Becomes brown at 1 ft bgs.

Sandy SILT (ML), brown-gray, stiff, moist, with some iron mottling
and gravel.

Gravelly, Silty SAND (SM), gray, dense, moist.

Sandy SILT (ML), brown, stiff, moist.C4-4

Becomes wet with increased silt content at 7 ft bgs.

C4-2

Becomes dark brown-gray mottled at 10.5 ft bgs.

Silty SAND (SM), dark brown, fine, trace organics and white lithics,
wet, with occasional silt bedding.

Boring terminated at 16 ft bgs.
Groundwater encountered at 12 ft bgs.
Borehole backfilled with bentonite chips.

Gravelly, Silty SAND (SM), gray, fine sand, fine to coarse gravel,
dense, moist.
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Becomes gray at 10 ft bgs.

Gravelly, Silty SAND (SM), very dark brown, fine to coarse sand
and gravel, loose, moist.
Becomes brown-yellow at 0.5 ft bgs.

Becomes brown with fine to medium sand at 2 ft bgs.
Becomes gray at 2.5 ft bgs.

Gravelly, Silty SAND (SM), dark brown, fine to medium sand and
gravel, medium dense, moist.
Becomes gray, with fine sand and fine to coarse gravel.
Trace wood debris encountered at 4.8 ft bgs.
Becomes brown at 5 ft bgs.

C5-10
Sandy SILT (ML), dark brown, with trace organics and bedding
features, stiff, moist.

2 in. brown layer at 10.5 ft bgs.
Silty SAND (SM), dark brown, fine sand, dense, wet, with
occasional silt bedding features.

SAND (SP), dark gray, fine to medium, medium dense, wet, with
white and red lithics.
Boring terminated at 20 ft bgs.
Groundwater encountered at 10.5 ft bgs.
Borehole backfilled with bentonite chips.
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Becomes gray at 5.5 ft bgs.
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SP
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C7-14
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Silty SAND (SM), dark brown, fine, with trace white lithics and silt
bedding features, dense, wet.

Gravelly, Silty SAND (SM), dark brown, fine to medium sand, fine to
coarse gravel, medium dense, moist.
Sand becomes fine grained at 0.5 ft bgs.

Becomes yellow-brown at 4 ft bgs.
Becomes gray at 4.5 ft bgs.

SAND (SP), dark brown, fine to medium, with some gravel and
green vitreous, needle-like grains, medium dense, moist,
insulation-like material distributed throughout.
Becomes wet at 8 ft bgs.

Sandy SILT (ML), dark brown, fine sand, with some organics, stiff,
wet.
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Becomes brown at 9.5 ft bgs.

C7-8

Trace seams (~0.4 in.) of sand from 12 to 16 ft bgs.

Wood debris encountered at 15 ft bgs.

Boring terminated at 16 ft bgs.
Groundwater encountered at 10.8 ft bgs.
Borehole backfilled with bentonite chips.
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4 in. wood debris encountered at 9.3 ft bgs.
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Silty SAND (SM), dark gray-brown, with trace silt bedding and
some sand layers, dense, wet.

Gravelly, Silty SAND (SM), brown-yellow, fine to coarse, medium
dense, moist.
Becomes gray-brown with decreased silt and gravel content at 0.5
ft bgs.

Gravelly SAND (SP), black, fine to medium, with angular, vitreous
gravel, medium dense, moist.
Becomes wet at 6 ft bgs.
Sandy SILT (ML), dark brown, with some organics (rootlets) and
trace silt bedding, stiff, moist.
Becomes brown to light brown mottled at 6.3 ft bgs.

<6

Sandy SILT (ML), dark brown, with some organics and trace silt
bedding, medium stiff, moist.

Boring terminated at 16 ft bgs.
Groundwater encountered at 8.5 ft bgs.
Borehole backfilled with bentonite chips.

C8-2

C8-4

C8-5.5

Silty SAND (SM), dark gray-brown, with some silt bedding and
layers and trace organics, dense, wet.
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Surface Elevation:
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C9-8

SM

C9-6

ML

SM

SP

SM

SP

C9-16

2 in. fragment of wood.

Silty SAND (SM), gray, fine to coarse, some coarse gravel and
concrete debris, loose, moist.

Organic SILT (OH), dark brown,soft, moist, abundant wood chips
and decomposed wood.

SILT (ML), brown mottled with pale green, trace fine sand, medium
stiff, moist, low plasticity, abundant rootlets and wood fragments.

Silty SAND (SM), gray-brown, fine sand, subangular to
subrounded, medium dense, wet, abundant interlayers of gray silt
up to 1/4 in. thick.

SAND (SP), gray, poorly graded, medium grained, subangular to
subrounded, moist.

59

SAND (SP), gray, poorly graded, fine sand, subangular to
subrounded, trace silt, medium dense, wet.

Boring terminated at 16 ft bgs.
Groundwater encountered at 12 ft bgs.
Borehole backfilled with medium bentonite chips.

C9-2

C9-4

Silty SAND (SM), as at 8.5 ft bgs.
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Silty SAND (SM), brown, fine to coarse, some coarse gravel, well
rounded, loose, dry, concrete debris.

Organic SILT (OH), dark brown, soft, moist, abundant wood chips.

SILT (ML), gray-brown, trace sand, medium stiff, moist, low
plasticity, abundant rootlets.

Silty SAND (SM), gray-brown mottled with light gray, fine grained
sand, subangular to subrounded, moist, minor interlayers of light
gray silt up to 1/4 in. thick.

Boring terminated at 12 ft bgs.
Borehole backfilled with medium bentonite chips.
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GP

1 in. long wood fragment at 13.5 ft bgs.

Asphalt over gravel base, asphalt is 2 in. thick.
GRAVEL (GP), gray-brown, some sand, gravel is coarse, dry.
SILT (ML), gray-brown, medium stiff, moist, low plasticity.

Silty SAND (SM), gray-brown, some gravel, loose, moist.

Sandy SILT (ML), some fine to coarse sand, some coarse gravel,
medium stiff, moist, low plasticity, some asphalt and concrete
debris.

Silty SAND (SM), light gray, fine to coarse sand, some gravel, well
rounded, coarse gravel, loose, wet.

Wood debris at 11.5 ft bgs.

12

1 in. layer of medium sand at 13 ft bgs.

Boring terminated at 15 ft bgs.
Groundwater encountered at 8 ft bgs.
Borehole backfilled with bentonite chips.

D1-2

D1-4

SILT (ML), dark brown, some sand, soft, moist, low plasticity,
abundant organic material.
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Surface Elevation:

Logged By: HY
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ML

Gravelly, Sandy SILT (ML), gray-brown, fine sand, very dense,
moist.

Becomes brown at 2 ft bgs.

Becomes gray-brown, wet with increased fine to medium sand
content at 8 ft bgs.
Gravelly, Silty SAND (SM), gray, fine to coarse, loose, wet.

Sandy SILT (ML), dark brown, fine sand, with some organics, soft,
moist to wet.
Silty SAND (SM), dark gray to brown, fine, with trace silt bedding
and organics, dense, wet, trace white lithics.
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33/48

D2-2
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D2-8
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20

29

Boring terminated at 16 ft bgs.
Groundwater encountered at 12.5 ft bgs.
Borehole backfilled with bentonite chips.
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Sandy SILT (ML), gray-brown, very stiff, wet, with occasional
bedding and organics.

Gravelly, Silty SAND (SM), dark brown, fine to medium sand,
medium dense, moist.
Sandy SILT (ML), brown, with some gravel, very stiff, moist.

Becomes gray from 2 to 2.5 ft bgs.
Becomes brown and mottled from 2.5 to 3 ft bgs.

4 in. layer of silty sand at 6 ft bgs.
Becomes gray with silt bedding at 6.5 ft bgs.

5 in. layer of silty sand at 8 ft bgs.
Sandy SILT (ML), dark gray, trace gravel, with organics, medium
stiff, moist, silt bedding.

20

With white lithics at 19.5 ft bgs.

7

Boring terminated at 24 ft bgs.
Groundwater encountered at 11 ft bgs.
Borehole backfilled with bentonite chips.

D3-2

D3-4

D3-6

D3-8

Silty SAND (SM), dark brown, fine sand, dense, wet, with
occasional silt bedding features.
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Silty SAND (SM), dark brown, fine, with trace organics, dense, wet,
occasional silt bedding features.

Gravelly, Silty SAND (SM), very dark brown, fine to medium sand,
loose, moist.
Becomes brown at 0.5 ft bgs.

Sandy SILT (ML), gray-brown, medium stiff, moist.
2 in. layer of dark gray gravel at 2.5 ft bgs.
Increased sand content from 3 to 3.5 ft bgs.
Sandy SILT (ML), gray, fine sand, with trace gravel, stiff, moist.
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Trace organics, mottling and bedding features from 8 to 10.5 ft bgs.

4 in. wood fragment at 15.5 ft bgs.
Boring terminated at 16 ft bgs.
Groundwater encountered at 11 ft bgs.
Borehole backfilled with bentonite chips.
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D4-4

Sandy SILT (ML), brown, stiff, moist.
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Sandy SILT (ML), very dark brown, with trace organics.

Gravelly, Silty SAND (SM), very dark brown, fine to medium sand,
medium dense, moist, with brick fragments.

Becomes gray-brown and moist at 2 ft bgs.
Silty SAND (SM), brown, fine, dense, moist.
Becomes gray at 2.5 ft bgs.
SILT (ML), gray, very stiff, moist.

Gravelly, Silty SAND (SM), brown, fine to coarse, medium dense,
moist.

Boring terminated at 16 ft bgs.
Groundwater encountered at 12 ft bgs.
Borehole backfilled with bentonite chips.
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Sandy SILT (ML), gray-brown, stiff, moist, with some iron mottling.
Becomes dark brown at 5 ft bgs.

Silty SAND (SM), gray, fine, dense, wet, with bedding features.

SAND (SP), dark gray, fine, medium dense, wet, with bedding
features (mainly silt bedding), with white and red lithics.

Becomes wet, mottled with bedding features and trace organics at
12 ft bgs.

Becomes brown at 10 ft bgs.

Becomes mottled, with some bedding features at 8 ft bgs.
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<1 in. layers of organics from 12.5 to 15 ft bgs.

Gravelly, Silty SAND (SM), dark brown, fine to medium sand, loose,
moist.
Cobble encountered at 0.5 ft bgs.
Sandy SILT (ML), brown, fine sand, with trace organics, very stiff,
moist.

3 in. silty sandy gravel layer at 4 ft bgs.
Becomes gravelly, fine to coarse, wet at 4.5 ft bgs.

Gravelly, Silty SAND (SM), gray-brown, fine to coarse gravel, fine
to coarse sand, loose, wet.
Sandy SILT (ML), dark brown, fine sand, with some organics, stiff,
moist.
Becomes light brown at 9.5 ft bgs.

D6-6

Becomes dark gray-brown at 10.5 ft bgs.

D6-4

Becomes dark brown at 13 ft bgs.

Silty SAND (SM), dark gray-brown, fine to medium sand, dense,
moist, with <1 in. organic layers.
Becomes gray-brown, fine at 15 ft bgs.

Boring terminated at 16 ft bgs.
Groundwater encountered at 8 ft bgs.
Borehole backfilled with bentonite chips.

Becomes gray at 10 ft bgs.
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ML

Gravelly, Sandy SILT (ML), gray-brown, fine sand, medium stiff to
stiff, moist.

Becomes brown, no gravel at 4 ft bgs.

Becomes gray, with trace organics at 5 ft bgs.

Sandy SILT (ML), gray-brown, fine sand, stiff, wet, with some
mottling.

Silty SAND (SM), dark brown, fine sand, dense, wet.

Wood fragments encountered at 12.5 ft bgs.

Boring terminated at 16 ft bgs.
Groundwater encountered at 9 ft bgs.
Borehole backfilled with bentonite chips.
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SM

Silty SAND (SM), medium brown, fine to coarse sand, some coarse
gravel, subangular, medium dense, wet.

Concrete debris from 2 to 5 ft bgs, trace wood fragments to 2 in.

SILT (ML), gray-brown, medium stiff, moist, low plasticity, minor
subhorizontal bedding laminations.

Silty SAND (SM), gray, fine sand, subangular to subrounded,
medium dense, wet, occasional silt layer up to 1/4 in. thick, bedding
laminations.

SAND (SP), dark gray, poorly graded, medium sand, subangular to
subrounded, medium dense, wet.
Silty SAND (SM), gray, fine sand, subangular to subrounded,
medium dense, wet.
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Boring terminated at 16 ft bgs.
Groundwater encountered at 10 ft bgs.
Borehole backfilled with bentonite chips (Hydroplug 3/8 in.).
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D9-12

Silty SAND (SM), medium brown, fine to coarse, subangular to
subrounded, some well rounded gravel, loose, moist.

Silt (ML), gray-brown, trace fine sand, medium stiff, moist, low
plasticity, occasional silty sand interbed.

Silty SAND (SM), gray, fine sand, subangular to subrounded,
medium dense, wet, minor interbeds of light gray silt 1/4 in. thick.

Boring terminated at 12 ft bgs.
Groundwater encountered at 10 ft bgs.
Borehole backfilled with bentonite chips.
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Boring terminated at 19 ft bgs.
Monitoring well installed in borehole.

SAND (SP), dark gray, poorly graded sand, fine
grained sand, subrounded grains, trace silt, medium
dense, wet, trace wood fragments.

At 12 ft bgs, a 12 in. long wood fragment with grain
oriented vertically was captured by the sampler.
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At 18 - 19 ft bgs, numerous 1/2 in. thick gray silt
interbeds.
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3 in. Asphalt at surface.
Silty SAND (SM), brown, fine to medium sand, some
coarse gravel and cobbles, well rounded, medium
dene, dry, trace brick fragments (Fill).

As above, color changes to light gray-brown (Fill).
SILT (ML), gray-brown, trace fine sand, medium
stiff, moist, low plasticity, trace wood fragments
(Alluvium).
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SAND (SP), dark gray, poorly graded, fine to
medium grained, subangular to subrounded grains,
black, white and red grains, medium dense, wet.

Silty SAND (SM), gray, with some coarse gravel and
cobbles up to 3 in. diameter, well rounded, medium
dense, moist.

As above, loose, moist (Fill).

As above, loose, wet.
SILT (ML), dark brown, medium stiff, moist, low
plasticity, trace brown organics.
Boring terminated at 19 ft bgs.
Monitoring well installed in borehole.

Silty SAND (SM), dark gray-brown, fine to coarse
sand, trace fine gravel, loose, moist (Fill).
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SILT (ML), brown mottled and interlayered with light
gray-brown, medium stiff, moist, low plasticity, some
laminations, some rootlets (Alluvium).

SILT (ML), light gray-brown, soft, moist, low
plasticity, some fine sand, trace rootlets (Fill).

At 13 ft bgs, silt is interlayered with fine, wet silty
sand, 1/2 in. layers.
SAND (SP), dark gray, poorly graded, fine
subrounded grains, red, black, and white grains,
medium dense, wet.

Sand is heaving at 19 ft bgs.
Boring terminated at 19 ft bgs.
Monitoring well installed in borehole.

Silty GRAVEL (GM), gray, fine gravel, angular,
loose, moist (Fill).
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12"/18"

At 13 ft bgs, trace SAND (SP) layers, <1/4 in. thick.

Silty GRAVEL (GM), gray, angular, loose, moist.

SILT (ML), brown mottled with gray, medium stiff,
moist, low plasticity, trace gray laminations, trace
rootlets (Alluvium).

SAND (SP), dark gray, poorly graded, fine grained
sand, subrounded grains, very loose, wet, trace
organics, red, whit, & black grains.

As above, very loose, wet.

Boring terminated at 20 ft bgs.
Monitoring well installed in borehole.

SILT (MH), light gray-brown, medium stiff, moist,
medium plasticity, trace brown oxidation, trace
rootlets.
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SAND (SP), dark gray, poorly graded, fine to
medium grained, mostly fine, subrounded grains,
red, black and white colored grains, loose, wet,
trace wood fragments.

Silty SAND (SM), gray-brown, fine to medium sand,
subangular, trace gravel, loose, wet (Fill).
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SILT (ML), gray-brown, trace sand, soft, moist, low
plasticity, trace organics, some subhorizontal
laminations (Alluvium).
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Boring terminated at 20 ft bgs.
Monitoring well installed in borehole.
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SAND (SP), gray, poorly graded, medium grained
sand, subangular to subrounded, trace fine gravel,
loose, dry, trace wood debris (Fill).

Sandy SILT (ML), dark brown, trace gravel, medium
stiff, moist, low plasticity.

Sandy SILT (ML), dark brown, trace gravel, very
stiff, moist, low plasticity (Fill).

Silty SAND (SM), gray-brown, fine grained sand,
some gray silt interbeds, medium dense, wet
(Alluvium).

SAND (SP), dark gray, poorly graded, fine to
medium subrounded grains, medium dense, wet,
heaving at 20 ft bgs (description based on auger
cuttings).

Boring terminated at 20 ft bgs.
Monitoring well installed in borehole.
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SILT (ML), brown, very stiff, moist, low plasticity,
trace light gray laminations, trace brown wod
fragments (Alluvium).

Silty SAND (SM), light brown, fine to medium sand,
some fine to coarse gravel and cobbles, loose,
moist (Fill).

As above, but medium stiff, wet.

Silty SAND (SM), gray-brown, fine grained sand,
subangular to subrounded grains, loose, moist,
some gray silt layers, subhorizontal, trace brown
wood fragments.

SAND (SP), gray, poorly graded, fine grained,
subangular to subrounded grains, trace silt, red,
black, and white grains, loose, wet.

As above, but fine to medium grained sand.
SILT (ML), light gray, trace organics, trace gravel,
very stiff, moist, low plasticity.

SAND (SW), dark gray, well graded, fine to coarse,
subangular to subrounded, red, black, and white

3
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4 Sandy SILT (ML), light gray, fine to coarse sand,

trace coarse rounded gravel, medium stiff, moist,
low plasticity.
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Silty SAND (SM), gray-brown, fine grained sand,
subangular to subrounded, medium dense, wet,
some 1/4" gray silt layers, subhorizontal.

SW

Silty SAND (SM), gray-brown, fine grained sand,
subangular to subrounded, very loose, wet, some
1/4 in. horizontal silt layers.

SAND (SP), dark gray, poorly graded, fine to
medium grained, subrounded grains, trace silt,
medium dense, wet.

SILT (ML), gray-brown, some fine sand, very stiff,
moist, low plasticity.
Boring terminated at 39 ft bgs.
Monitoring well installed in borehole.

lithics, medium dense, wet, heaving sand.
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SAND (SP), dark gray, poorly graded, fine to
medium grained sand, subrounded grains, trace
brown organics, red, black, and white grains, loose,
wet.

GRAVEL (GP), light gray, coarse, angular, loose,
dry, some concrete debris.
Silty SAND (SM), fine to medium sand, some fine
gravel, very loose, moist.

SILT (ML), light gray-brown, interlayered with gray,
fine silty sand at 7.5 to 8.5 ft bgs, soft, moist, low
plasticity, subhorizontal laminations.

SILT (ML), light gray-brown, very stiff, moist, low
plasticity, subhorizontal laminations of gray fine
sand.

SAND (SP), dark gray, poorly graded, fine to
medium sand, subrounded grains, loose, wet, trace
wood fragments.

SILT (ML), gray, medium stiff, moist, low plasticity,
some subhorizontal laminations and interbeds of
fine SAND (SP).
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Sandy SILT (ML), brown, fine to medium sand, soft,
moist, low plasticity (Fill).
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At 39 ft bgs, some fine GRAVEL (GP), subrounded
grains.

SAND (SP), dark gray, poorly graded, fine grained,
subrounded grains, red, black and white grains,
medium dense, wet, some silt.

SP

SAND (SP), dark gray, poorly graded, fine to
medium grained, subrounded grains, trace silt, red,
black and whit grains, medium dense, wet.

At 40 ft bgs, the sand is heaving.
Boring terminated at 40 ft bgs.
Monitoring well installed in borehole.

SAND with SILT (SP-SM), dark gray, fine grained,
subrounded grains, black, white and red grains,
some silt, medium dense, wet.
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At 17.5 ft bgs, as above, medium dense, wet.

SILT (ML), greenish-gray, trace gravel, stiff, moist,
low plasticity, trace concrete rubble (Fill)

2 in. asphalt layer at depth of 6 in..

Silty SAND (SM), light gray-brown, fine to medium
sand, some fine gravel, loose, moist (Fill).

SILT (ML), brown, trace sand, soft, moist, low
plasticity, laminated.

SAND (SP), gray, poorly graded, fine grained sand,
subangular to subrounded grains, trace silt, medium
dense, wet.

0
4
4

At 18.5 ft bgs, 2 in. wood fragment.

SAND (SP), dark gray, poorly graded, fine to
medium grained, subangular to subrounded grains,
whit, red, and black lithics, medium dense, wet.

Silty SAND (SM), gray-brown, fine grained,
subangular to subrounded grains,  very loose,
moist, trace silt layers and laminations.
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Silty SAND (SM), gray-brown, fine grained, very
dense, wet, some 1/4 in. gray silt layers, laminated,
trace brown organics.

At 29 ft bgs, 1 in. wood fragment, heaving sand.

4
3
4 SILT (MH), greenish gray, medium stiff, moist,

medium plasticity, trace dark brown organics.
At 38.5 ft bgs, 3 in. silty sand layer.

SAND (SP), dark yellow-brown, poorly graded, fine
to medium grained, mostly medium, subrounded
grains, loose, wet.

Silty GRAVEL (GM), dark yellow-brown, fine to
coarse gravel, some sand, fine to coarse, well
rounded grains, dense, wet.

SAND (SW), dark gray, well graded, fine to coarse
grains, subangular to subrounded grains, white, red
and black lithics, medium dense, wet.
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Silty SAND with GRAVEL (SM), fine to coarse
gravel, well rounded, very dense, wet, till-like.

Silty GRAVEL (GM), gray, fine gravel, subangular to
subrounded, very dense, wet, till-like.

Boring terminated at 59 ft bgs.
Monitoring well installed in borehole.

/16"

12"/18"

SM

GM

Boring Log  MW9

S
ym

bo
l

U
S

C
S

D
ry

D
en

si
ty

 (p
cf

)

Boring Log MW9
Project No:   19921.65021

Figure:   42
3 of 3A

USG Corporation
Hwy 99

Tacoma, WashingtonLO
G

 O
F 

B
O

R
IN

G
 W

IT
H

 W
E

LL
  1

99
21

-6
50

21
-A

P
R

 2
6-

28
 2

01
0.

G
P

J 
 C

D
M

_B
LL

V
.G

D
T 

 5
/2

4/
10

   
R

E
V

.

O
V

A
 (p

pm
)

HY

S
am

pl
e 

N
o.

E
le

v.
 (f

ee
t)

P
en

et
ra

tio
n

R
es

is
ta

nc
e

(b
lo

w
s 

/ 6
 in

.)

Drill Rig:
Equipment/Hammer:

Date Completed:

Hollow Stem Auber (Mobile B61)
SPT - Autohammer/
5-4-10

Location:
Surface Elevation:

Logged By:

S
am

pl
e



Project No:  19921.77628       Figure:  1

USG Interiors Inc.
Highway 99

Milton, Washington

GP
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Hard

0 to 2

2 to 4

HIGHLY ORGANIC SOILS

RELATIVE DENSITY OR CONSISTENCY VS. SPT N-VALUE

N (blows/ft) N (blows/ft)

Soil type change within
geologic unit

Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays

Inorganic silts, micaceous or diatomaceous fine sandy or
silty soils, elastic silts

< 1 per ft. (30 1/2 cm)

> 1 per ft. (30 1/2 cm)

Scattered:

Numerous:

More than half
coarse fraction
is larger than

No. 4 sieve size

More than half
coarse fraction
is smaller than

No. 4 sieve size

GRAVELS

Well graded sands, gravelly sands

Poorly graded sands, gravelly sands

ML

TYPICAL NAMES

Sands with
over 12% fines

Grab Sample

Non-standard Penetration Test
(with split spoon sampler)

Type U Ring Sampler (3.25" OD)

0 to 10 deg.

10 to 45 deg.

45 to 80 deg.

80 to 90 deg.

G
e
n
e
ra

l 
T

h
ic

k
n
e
s
s

o
r 

S
p
a
c
in

g

Lenticular deposit

Inorganic clays of high plasticity, fat clays

85  -  100

Consistency

<250

Medium Dense

Loose

Very Loose

Density

Poorly graded gravels, gravel-sand mixtures

MOISTURE DESCRIPTION

Gravel with
over 12% fines

Clean sands with
little or no fines

Seam:

Layer:

Stratum: > 12 in. (30 1/2 cm) S
tr

u
c
tu

re

G
e
n
e
ra

l 
A

tt
it
u
d
e1/16 to 1/2 in.

(1/6 to 1 1/4 cm)

1/2 to 12 in.
(1 1/4 to 30 1/2 cm)

Near horizontal:

Low angle:

High angle:

Near Vertical:

less than 1/16 in.
(1/6 cm)

Interbedded:

Parting:

Very Soft

Very Dense

250  -  500

500  -  1000

1000  -  2000

2000  -  4000

>4000

Approx. Undrained
Shear Str. (psf)

0 to 4

4 to 10

California Sampler (3.0" OD)

Undisturbed Tube Sample

Std. Penetration Test (2.0" OD)

Core Run

Disturbed bag or jar sample

WELL
COMPLETIONS

Homogeneous Same color and appearance throughout

Erratic, discontinuous
deposit of limited
extent

Liquid limit greater than 50

CONTACT BETWEEN UNITS

OL

MH

CH

Silty gravels, gravel-sand-silt mixtures

SANDS

SAMPLE TYPE SYMBOLS

Damp but no visible
free water

Visible free water, saturatedWet  -

Moist  -

Dry  -

4 to 8

8 to 15

15 to 30

Approx. Relative
Density (%)

0  -  15

15  -  35

35  -  65

M
o
re

 t
h
a
n
 h

a
lf
 i
s
 l
a
rg

e
r

th
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n
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o
. 

2
0
0
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2
0
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v
e CL

Soft

Very Stiff

Medium Stiff

Stiff

Change in geologic unit

SILTS AND CLAYS

Clean gravels with
little or no fines

Liquid limit less than 50

10 to 30

30 to 50

Over 50

Dense

over 30

Free of moisture, dusty

Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands, or clayey silts with slight plasticity

SW

 C
O

A
R

S
E

 G
R

A
IN

E
D

 S
O

IL
S

F
IN

E
 G

R
A

IN
E

D
 S

O
IL

S

SP

SM

SC

SILTS AND CLAYS

Well graded gravels, gravel-sand mixtures

SOIL CLASSIFICATION LEGEND
MAJOR DIVISIONS

Obscure or gradational change
Organic clays of medium to high plasticity, organic silts

Peat and other highly organic soils

Silty sand, sand-silt mixtures

Clayey sands, sand-clay mixtures

Organic clays and organic silty clays of low plasticity

Notes:

65  -  85

Clayey gravels, gravel-sand-clay mixtures

OH

PT

GW

Alternating seams
of silt and clay

Alternating seams

Alternating layers

Pocket:

Lens:

Varved:

Laminated:

DESCRIPTORS FOR SOIL STRATA AND STRUCTURE (ENGLISH/METRIC)

STRUCTURE DESCRIPTION (cont.)

Breaks easily along definite fractured planesFractured

Polished, glossy, fractured planesSlickensided

Blocky, Diced

Sheared

Breaks easily into small angular lumps

Disturbed texture, mix of strengths

COARSE GRAINED FINE GRAINED

Groundwater Level

Sand Backfill

Slotted Well Casing

Well Casing

Concrete Seal

Bentonite/Grout Seal

Atterberg Limits
Fines Content
Grain Size Distribution
Moisture Content
Moisture Content/Dry Density
Compaction Test (Proctor)
Specific Gravity
California Bearing Ratio
Resilient Modulus
Permeability
Triaxial Permeability
Consolidation
Analytical Chemical Analysis
Corrosion
Vane Shear
Direct Shear
Unconfined Compression
Triaxial Compression
Unconsolidated, Undrained
Consolidated, Undrained
Consolidated, Drained

AL  -
FC  -

GSD  -
MC  -
MD  -

Comp  -
SG  -

CBR  -
RM  -

Perm  -
TXP  -

Cons  -
Chem  -

Corr  -
VS  -
DS  -
UC  -
TX  -
UU  -
CU  -
CD  -

PHYSICAL PROPERTY TEST

Impermeable Backfill
or Bentonite/Grouted

1.  Sample descriptions in this report are based on visual field and laboratory observations, which

include density/consistency, moisture condition, grain size, and plasticity estimates, and should not be

construed to imply field or laboratory testing unless presented herein.  Visual-manual classification

methods in accordance with ASTM D 2488 were used as an identification guide.  Where laboratory data

are available, soil classifications are in general accordance with ASTM D 2487.

2.  Dual symbols are used to indicate gravel and sand units with 5 to 12

percent fines.

3.  WOR = weight of rod.S
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Borehole Diameter 12" from 0 to 2 ft bgs

Bore Hole Diameter 6" from 2' to 5.5' ft bgs

Drive Point Screen

Ependible Point

8" Flush Mount Vault in 1.5' x
1.5' Concrete Pad

Project No:   19921.77628 Figure:   2
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TYPICAL MONITORING WELL CONSTRUCTION



ML

SILT (ML), gray-brown, firm, moist, trace rootlets,
low plasticity.

Soil not logged below 5.5 ft bgs.

At 10 ft bgs driller notes harder to drive the well
point.

Boring terminated at 12.6 ft bgs.
Groundwater first encountered at 6 ft bgs.
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Boring Log  MW10
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ML

SP

ML

SM

SW

SILT (ML).

SAND with GRAVEL (SP), light yellowish-brown,
poorly graded, fine to medium sand, 20% fine to
coarse gravel, subrounded grains, well rounded,
trace cobbles, medium dense, wet.

SILT (ML), very dark brown, firm, moist, trace wood
debris, trace rootlets, medium plasticity.

Silty SAND (SM), gray, fine grained, subangular to
subrounded, medium dense, wet.

SAND (SW), gray, well graded, fine to coarse
grained, subangular to subrounded, medium dense,
wet, black, white, and red grains.

Boring terminated at 10.5 ft bgs.
Groundwater first encountered at 4.01 ft bgs.
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Boring Log  MW11
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10-14-11
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Surface Elevation:
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USG Interiors Inc.
Highway 99

Milton, Washington

GP

GM

GC

Hard

0 to 2

2 to 4

HIGHLY ORGANIC SOILS

RELATIVE DENSITY OR CONSISTENCY VS. SPT N-VALUE

N (blows/ft) N (blows/ft)

Soil type change within
geologic unit

Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays

Inorganic silts, micaceous or diatomaceous fine sandy or
silty soils, elastic silts

< 1 per ft. (30 1/2 cm)

> 1 per ft. (30 1/2 cm)

Scattered:

Numerous:

More than half
coarse fraction
is larger than

No. 4 sieve size

More than half
coarse fraction
is smaller than

No. 4 sieve size

GRAVELS

Well graded sands, gravelly sands

Poorly graded sands, gravelly sands

ML

TYPICAL NAMES

Sands with
over 12% fines

Grab Sample

Non-standard Penetration Test
(with split spoon sampler)

Type U Ring Sampler (3.25" OD)

0 to 10 deg.

10 to 45 deg.

45 to 80 deg.

80 to 90 deg.

G
e
n
e
ra

l 
T

h
ic

k
n
e
s
s

o
r 

S
p
a
c
in

g

Lenticular deposit

Inorganic clays of high plasticity, fat clays

85  -  100

Consistency

<250

Medium Dense

Loose

Very Loose

Density

Poorly graded gravels, gravel-sand mixtures

MOISTURE DESCRIPTION

Gravel with
over 12% fines

Clean sands with
little or no fines

Seam:

Layer:

Stratum: > 12 in. (30 1/2 cm) S
tr

u
c
tu

re

G
e
n
e
ra

l 
A

tt
it
u
d
e1/16 to 1/2 in.

(1/6 to 1 1/4 cm)

1/2 to 12 in.
(1 1/4 to 30 1/2 cm)

Near horizontal:

Low angle:

High angle:

Near Vertical:

less than 1/16 in.
(1/6 cm)

Interbedded:

Parting:

Very Soft

Very Dense

250  -  500

500  -  1000

1000  -  2000

2000  -  4000

>4000

Approx. Undrained
Shear Str. (psf)

0 to 4

4 to 10

California Sampler (3.0" OD)

Undisturbed Tube Sample

Std. Penetration Test (2.0" OD)

Core Run

Disturbed bag or jar sample

WELL
COMPLETIONS

Homogeneous Same color and appearance throughout

Erratic, discontinuous
deposit of limited
extent

Liquid limit greater than 50

CONTACT BETWEEN UNITS

OL

MH

CH

Silty gravels, gravel-sand-silt mixtures

SANDS

SAMPLE TYPE SYMBOLS

Damp but no visible
free water

Visible free water, saturatedWet  -

Moist  -

Dry  -

4 to 8

8 to 15

15 to 30

Approx. Relative
Density (%)

0  -  15

15  -  35

35  -  65

M
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Soft

Very Stiff

Medium Stiff

Stiff

Change in geologic unit

SILTS AND CLAYS

Clean gravels with
little or no fines

Liquid limit less than 50

10 to 30

30 to 50

Over 50

Dense

over 30

Free of moisture, dusty

Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands, or clayey silts with slight plasticity

SW

 C
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F
IN

E
 G

R
A

IN
E

D
 S

O
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S

SP

SM

SC

SILTS AND CLAYS

Well graded gravels, gravel-sand mixtures

SOIL CLASSIFICATION LEGEND
MAJOR DIVISIONS

Obscure or gradational change
Organic clays of medium to high plasticity, organic silts

Peat and other highly organic soils

Silty sand, sand-silt mixtures

Clayey sands, sand-clay mixtures

Organic clays and organic silty clays of low plasticity

Notes:

65  -  85

Clayey gravels, gravel-sand-clay mixtures

OH

PT

GW

Alternating seams
of silt and clay

Alternating seams

Alternating layers

Pocket:

Lens:

Varved:

Laminated:

DESCRIPTORS FOR SOIL STRATA AND STRUCTURE (ENGLISH/METRIC)

STRUCTURE DESCRIPTION (cont.)

Breaks easily along definite fractured planesFractured

Polished, glossy, fractured planesSlickensided

Blocky, Diced

Sheared

Breaks easily into small angular lumps

Disturbed texture, mix of strengths

COARSE GRAINED FINE GRAINED

Groundwater Level

Sand Backfill

Slotted Well Casing

Well Casing

Concrete Seal

Bentonite/Grout Seal

Atterberg Limits
Fines Content
Grain Size Distribution
Moisture Content
Moisture Content/Dry Density
Compaction Test (Proctor)
Specific Gravity
California Bearing Ratio
Resilient Modulus
Permeability
Triaxial Permeability
Consolidation
Analytical Chemical Analysis
Corrosion
Vane Shear
Direct Shear
Unconfined Compression
Triaxial Compression
Unconsolidated, Undrained
Consolidated, Undrained
Consolidated, Drained

AL  -
FC  -

GSD  -
MC  -
MD  -

Comp  -
SG  -

CBR  -
RM  -

Perm  -
TXP  -

Cons  -
Chem  -

Corr  -
VS  -
DS  -
UC  -
TX  -
UU  -
CU  -
CD  -

PHYSICAL PROPERTY TEST

Impermeable Backfill
or Bentonite/Grouted

1.  Sample descriptions in this report are based on visual field and laboratory observations, which

include density/consistency, moisture condition, grain size, and plasticity estimates, and should not be

construed to imply field or laboratory testing unless presented herein.  Visual-manual classification

methods in accordance with ASTM D 2488 were used as an identification guide.  Where laboratory data

are available, soil classifications are in general accordance with ASTM D 2487.

2.  Dual symbols are used to indicate gravel and sand units with 5 to 12

percent fines.

3.  WOR = weight of rod.S
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Cement

Hydroplug #8 Granular Bentonite

10/20 Colorado Silica Sand

Prepacked 1" Well Screen

Steel surface monument set
in concrete

Ground Elevation:   21.95 ft

Figure:   2
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SM

GW

ML

SM

Slightly Gravelly SAND (SM), brown, fine to coarse
sand and gravel, with trace organics (rootlets),
loose, moist (FILL).

~2" thick layer of black gravel with white sand at ~1
ft bgs.

Sandy SILT (ML), gray-olive, fine to medium sand,
with trace fine to coarse gravel, stiff, moist.
Becomes gray and orange mottled at ~2.5 ft bgs.

Becomes gray @ 4 ft bgs.

Becomes light gray and orange mottled with
increased clay content and increased plasticity at
~4.5 ft bgs.

Increased moisture, sand and gravel at 10.5 ft bgs,
becomes medium stiff.

Becomes light red-brown with occasional medium
sand lenses at 12 ft bgs.

Becomes saturated at 14 ft bgs.

Silty SAND (SM), brown, fine, loose, saturated.

Becomes wet from 19 to 20 ft bgs.

Boring terminated at 20 ft bgs.
Groundwater encountered at 14 ft bgs.
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DESCRIPTION

Boring Log  MW-12
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DPT

Acetate Liner/NA

5-11-12

Location:

Surface Elevation:

Logged By:
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Drill Rig:

Equipment/Hammer:

Date Completed:
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SM

ML

SM

Gravelly, Silty SAND (SM), brown, fine to coarse
sand and gravel, loose, moist (FILL).
Becomes gray-green with deceased silt and gravel
at ~6", moist to wet.

Cobble encountered at 2 ft bgs.

Sandy SILT (ML), dark brown, with trace gravel and
trace organics (wood), stiff, moist.
Cobble encountered at 3.5 ft bgs.

Becomes gray-olive at 5 ft bgs.

Increased plasticity and clay content from 6.5 to 7 ft
bgs, underlain by a layer of organics (grass).
Becomes brown with increased fine sand at 7 ft bgs.

Grades to Silty SAND (SM), dark brown, fine sand,
medium dense, saturated (0, 70, 30).

Wood fragment encountered at 14 ft bgs.

Boring terminated at 16 ft bgs.
Groundwater encountered at 9.5 ft bgs.
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DESCRIPTION

Boring Log  MW-13
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Acetate Liner/NA

5-11-12

Location:

Surface Elevation:

Logged By:
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Drill Rig:

Equipment/Hammer:

Date Completed:
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SM

ML

OH

ML

SM

ML

Gravelly, Silty SAND (SM), brown, fine to coarse
sand and gravel, loose, moist (FILL).

Grades to Sandy SILT (ML), red-brown, with gravel,
medium stiff, moist.

SILT (OH), dark gray, with rootlets and wood, soft,
moist.

Sandy SILT (ML), gray, fine sand, stiff, moist.

Grades to Gravelly, Silty SAND (SM), gray, fine to
coarse sand and gravel, dense, moist.

Becomes brown at 10 ft bgs.

As above, limited recovery from 8 to 12 ft bgs.

Layer of organics (marsh grass) encountered at
14.5 ft bgs.

Clayey, Sandy SILT (ML), dark gray, fine sand,
numerous organics, soft, moist, plastic.
Thin sand (SP), lens (~1" thick) at 15 ft bgs, wet.
Becomes gray with decreased organics and
decreased plasticity at 15.5 ft bgs.
Numerous sand lenses (saturated) from 16 to 16.5 ft
bgs.

Decreased plasticity, becomes gray-brown mixed at
18 ft bgs.

Boring terminated at 20 ft bgs.
Groundwater encountered at ~15 ft bgs.
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DESCRIPTION

Boring Log  MW-14
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5-11-12

Location:

Surface Elevation:

Logged By:
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USG Interiors Inc.
Highway 99

Milton, Washington

GP

GM

GC

Hard

0 to 2

2 to 4

HIGHLY ORGANIC SOILS

RELATIVE DENSITY OR CONSISTENCY VS. SPT N-VALUE

N (blows/ft) N (blows/ft)

Soil type change within
geologic unit

Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty clays, lean clays

Inorganic silts, micaceous or diatomaceous fine sandy or
silty soils, elastic silts

< 1 per ft. (30 1/2 cm)

> 1 per ft. (30 1/2 cm)

Scattered:

Numerous:

More than half
coarse fraction
is larger than

No. 4 sieve size

More than half
coarse fraction
is smaller than

No. 4 sieve size

GRAVELS

Well graded sands, gravelly sands

Poorly graded sands, gravelly sands

ML

TYPICAL NAMES

Sands with
over 12% fines

Grab Sample

Non-standard Penetration Test
(with split spoon sampler)

Type U Ring Sampler (3.25" OD)

0 to 10 deg.

10 to 45 deg.

45 to 80 deg.

80 to 90 deg.

G
e
n
e
ra

l 
T

h
ic

k
n
e
s
s

o
r 

S
p
a
c
in

g

Lenticular deposit

Inorganic clays of high plasticity, fat clays

85  -  100

Consistency

<250

Medium Dense

Loose

Very Loose

Density

Poorly graded gravels, gravel-sand mixtures

MOISTURE DESCRIPTION

Gravel with
over 12% fines

Clean sands with
little or no fines

Seam:

Layer:

Stratum: > 12 in. (30 1/2 cm) S
tr

u
c
tu

re

G
e
n
e
ra

l 
A

tt
it
u
d
e1/16 to 1/2 in.

(1/6 to 1 1/4 cm)

1/2 to 12 in.
(1 1/4 to 30 1/2 cm)

Near horizontal:

Low angle:

High angle:

Near Vertical:

less than 1/16 in.
(1/6 cm)

Interbedded:

Parting:

Very Soft

Very Dense

250  -  500

500  -  1000

1000  -  2000

2000  -  4000

>4000

Approx. Undrained
Shear Str. (psf)

0 to 4

4 to 10

California Sampler (3.0" OD)

Undisturbed Tube Sample

Std. Penetration Test (2.0" OD)

Core Run

Disturbed bag or jar sample

WELL
COMPLETIONS

Homogeneous Same color and appearance throughout

Erratic, discontinuous
deposit of limited
extent

Liquid limit greater than 50

CONTACT BETWEEN UNITS

OL

MH

CH

Silty gravels, gravel-sand-silt mixtures

SANDS

SAMPLE TYPE SYMBOLS

Damp but no visible
free water

Visible free water, saturatedWet  -

Moist  -

Dry  -

4 to 8

8 to 15

15 to 30

Approx. Relative
Density (%)

0  -  15

15  -  35

35  -  65

M
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Soft

Very Stiff

Medium Stiff

Stiff

Change in geologic unit

SILTS AND CLAYS

Clean gravels with
little or no fines

Liquid limit less than 50

10 to 30

30 to 50

Over 50

Dense

over 30

Free of moisture, dusty

Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands, or clayey silts with slight plasticity
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SILTS AND CLAYS

Well graded gravels, gravel-sand mixtures

SOIL CLASSIFICATION LEGEND
MAJOR DIVISIONS

Obscure or gradational change
Organic clays of medium to high plasticity, organic silts

Peat and other highly organic soils

Silty sand, sand-silt mixtures

Clayey sands, sand-clay mixtures

Organic clays and organic silty clays of low plasticity

Notes:

65  -  85

Clayey gravels, gravel-sand-clay mixtures

OH

PT

GW

Alternating seams
of silt and clay

Alternating seams

Alternating layers

Pocket:

Lens:

Varved:

Laminated:

DESCRIPTORS FOR SOIL STRATA AND STRUCTURE (ENGLISH/METRIC)

STRUCTURE DESCRIPTION (cont.)

Breaks easily along definite fractured planesFractured

Polished, glossy, fractured planesSlickensided

Blocky, Diced

Sheared

Breaks easily into small angular lumps

Disturbed texture, mix of strengths

COARSE GRAINED FINE GRAINED

Groundwater Level

Sand Backfill

Slotted Well Casing

Well Casing

Concrete Seal

Bentonite/Grout Seal

Atterberg Limits
Fines Content
Grain Size Distribution
Moisture Content
Moisture Content/Dry Density
Compaction Test (Proctor)
Specific Gravity
California Bearing Ratio
Resilient Modulus
Permeability
Triaxial Permeability
Consolidation
Analytical Chemical Analysis
Corrosion
Vane Shear
Direct Shear
Unconfined Compression
Triaxial Compression
Unconsolidated, Undrained
Consolidated, Undrained
Consolidated, Drained

AL  -
FC  -

GSD  -
MC  -
MD  -

Comp  -
SG  -

CBR  -
RM  -

Perm  -
TXP  -

Cons  -
Chem  -

Corr  -
VS  -
DS  -
UC  -
TX  -
UU  -
CU  -
CD  -

PHYSICAL PROPERTY TEST

Impermeable Backfill
or Bentonite/Grouted

1.  Sample descriptions in this report are based on visual field and laboratory observations, which

include density/consistency, moisture condition, grain size, and plasticity estimates, and should not be

construed to imply field or laboratory testing unless presented herein.  Visual-manual classification

methods in accordance with ASTM D 2488 were used as an identification guide.  Where laboratory data

are available, soil classifications are in general accordance with ASTM D 2487.

2.  Dual symbols are used to indicate gravel and sand units with 5 to 12

percent fines.

3.  WOR = weight of rod.S
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SM

ML

SM

Gravelly, Silty SAND (SM), brown, fine to coarse, loose, moist (Fill).

Sandy SILT (ML), dark gray, fine sand, fine to coarse gravel,
medium stiff, moist.

Note organic-rich layer at 10 ft bgs.

Silty SAND (SM), brown, fine sand, medium dense, wet.

Boring terminated at 16 ft bgs.
Groundwater encountered at 12 ft bgs.
Backfilled with bentonite chips.
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DESCRIPTION

Boring Log  AA-6

DPT

Acetate Liner/NA

5-11-12

Location:

Surface Elevation:

Logged By:

S
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Drill Rig:

Equipment/Hammer:

Date Completed:
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Boring Log AA-6
Project No:   11921.77628.TK2 Soil

Figure:   2
1 of 1

USG Interiors Inc.
Highway 99

Milton, WashingtonL
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AA6-6

AA6-8

AA6-10

AA6-12

AA6-14

AA6-16



SM

ML

SM

Gravelly, Silty SAND (SM), brown, fine to coarse, loose, moist (Fill).

Gravelly, Sandy SILT (ML), gray-olive, fine sand, stiff, moist.

Becomes saturated at 5.5 ft bgs.

Silty SAND (SM), brown, fine sand, medium dense, wet.

Boring terminated at 16 ft bgs.
Groundwater encountered at 5.5 ft bgs.
Backfilled with bentonite chips.
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DESCRIPTION

Boring Log  AA-7

DPT

Acetate Liner/NA

5-11-12

Location:

Surface Elevation:

Logged By:

S
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Drill Rig:

Equipment/Hammer:

Date Completed:
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Boring Log AA-7
Project No:   11921.77628.TK2 Soil

Figure:   3
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USG Interiors Inc.
Highway 99

Milton, WashingtonL
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Appendix B  

Groundwater Purge and Sampling Logs 
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Appendix C  

Land Survey Report 
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Appendix D  

Hydrogeologic Calculations 
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Appendix E  

Analytical Laboratory Reports 

 

Please see attached CD 
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f/ EAnalytical Resources, Incorporated

-aU Analytical Chemists and Consultants

July 23,2010

Alan Carey
CDM
14432 SE Eastgate Way, Suite 100
Bellevue, WA 98007

RE: Project: USG Hwy 99, 19921-77628
ARI Job No: RE46

Dear Mr. Carey:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final results for samples from the project referenced above. Analytical Resources
f nc. (ARl) accepted four water samples on July 15,2010. For further details regarding
sample receipt, please refer to the enclosed Cooler Receipt Form.

.The samples were analyzed for Dissolved lron and Arsenic, as requested.

There were no anomalies associated with the analysis of these samples.

An electronic copy of this report as well as all supporting raw data will remain on file with
ARl. lf you have any questions or require additional information, please contact me at
your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

n,'L
/ \, .-. 2 --;\I llttrnl.,,".. 't
Q//t,t,''t;' ' -Ji
Cheronne Oreiro 

* '

Prolect Manager
(206) 69s-6214
cheronneo@a ri labs. com
www.arilabs.com

Enclosures

cc: eFile: RE46

Pagel of ll

4611 South 134th Place, Suite 100 r TukwilaWAg8l68 .2O6-695-62OO.206-695-6201 fax
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Jt) Analytical Resources, Incorporated

1t Analytical Chemists and Consultants Gooler Receipt Form

p.j""tru.me' LtSG fi

YES

@
@

rempGun ro+: lfrfr7A15D

ARI Client:

COC No(s): Delivered by: Fed-Ex UPS Courier

Assigned ARI Job No: 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 cooleP

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

Other:_
NA

6e
NO

NO

coolerAccepteo uy: AV ox", +ft-;f tO rime: /5L{(J
Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler?

Was sufficient ice used (if appropriate)? ............... ..

Were all bottles sealed in individual plastic bags?

Did all boftles 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 (boftles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? ..........

Date VOC Trip Blank was made at ARl...........

What kind of packing material was used? ... Bubble Wrap @Glc"r Packs Baggies Foam Block Paper

YES @
Other:_

YES NO

YES @
/6) No

@No
@No
@No

NA

@
GNo
@No

YES NO

GiNo
WasSamp|eSp|itbyAR|'@;YESDate/Time:-Equipment:

\-t
Split by_

Samples Logged by:
* Notify Project Manager of discrepancies or concems *

Sample lD on Bottle Sample lD on COG uamDle lu on t'olIle uamDte tu on u(Ju

Additional Notes, Discrepancies, & Resorufrons.'

Bv: Date:

F4 ffirtt

fiils
Small ) o'sm"

Peabubbles ) "pb"

Large ) "lg"
HeadsDace ) "hs"

0016F
3t2110

Revision 014

ffiffit+#" #*####

Cooler Receipt Form
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RE: USG Hwy 99 Samples Received 1lI5lrc

Subject: RE: USG Hwy 99 Samples Received 7/15/lO
From: "Carey, Alan" <CareyAD @cdm.com>
Date: Fri. 16 Jul2010 13:22:24 -0400
To: "Cheronne Oreiro" <cheronneo @ arilabs.com>

Yes, analyze samples for dissolved iron by ICP al-so.
Thanks
Alan Carey

--- --Original Message-----
From: Cheronne Oreiro [mailto:cheronneo@arilabs.com]
Sent: Friday, July 16, 2010 9,45 AM
To: Carey, Alan
Subject: USG Hwy 99 Samples Received 7/t5/1,0

Hello Alan,

Mary Lou left me a message last night regarding the USG Hwy 99 samples
she dropped off yesterday. Currently the samples are only logged for
Dissolved Arsenic by cFA. Mary Lou said that you may also need Dissolved

Iron by fCP but she would confirm that with you. Please let me know if
you would like to make this change.
Thanks !

-Cheronne

Cheronne oreiro
Project Manager
Analytical Resources, fnc.
45LL S. 134th P1ace, suite 100
Tukwila, WA 981-58-3240
cheronneo@ari labs . comW
This correspondence contains confidential information from
Analytical Resources, fnc. (ARI) The information contained herein is
intended so1e1y for the use of the individual(s) named above. ff you are
not the intended recipient, any copying, distribution, disclosure,
or use of the text and,/or attached document(s) is strictly
prohibited.

If you have received this correspondence in error, please
notify sender immediately. Thank you.

1of1 RHe*# : #ffiffiffiffi 1o:5e AM



A}sbfi8rb@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: RE46A
LIMS ID:10-16705
Matrix: Water An /'

, ^_ _^ ^..!1 ' ( lxy/uara Kerease AuLhorlzed.\/ 14
Reported: a]/23/10 | l\J

Sample ID: Mw3-07/10
SA}4PLE

OC Renor1_ No: RE4 6-CDM
Project: USG Hwy 99

I992I-'71 628
Date Sampled: 01 /15/I0

Date Received: O'7 / 15 / 70

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Nunlcer Analyte RL lS/L a

7000A 01 /20/I0 7060A 01 /22/I0 7440-38-2 Arsenic
6010B 0'7 /2A/I0 6010B 07 /20/I0 7439-89-6 lron

Il-An: lrrtp rrndef ec-eri a1_ rri rzen RL
RL-Reportrnq Lrmrt

100 780
50 29,900

FORM-I



Atsbf,8r!@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAI.S
Page 1 of 1

Sample fD:

QC Report No: RE4 6-CDM
Project: USG Hwy 99

L992r-11 628
Date Sampled: 01 /15/I0

Date Received: 01 /L5/L0

CAS Nurnber Analyte

Lab Sample ID: RE468
LIMS ID:10-16706 'l

Matrix: Water l\h.,,
Data Refease Authorized\/ /{
Reporced: 01 /23/L0 \ :'

wfiA-o7 /to
SA}4PLE

RL ps/L a
Prep
Meth

Prep
Date

Analysis Analysis
Method Date

7000A
6010B

01/20/70
a] /20/I0

7060A
6010B

IT-An: I rzf a rrndaf acf ad :f ci rzan

Ql -Rannrl- i nei r,i nit

01/22/1-0 7440-38-2
01 /20/r0 7439-89-6

RL

Arsenic
Iron

100
50

1 ,030
31 ,500

FORM-I

ffiffiry#: w##wT



Ar35fi3*@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Paqe 1 of 1

Sample ID: 99-l-O7llo
SA}4PLE

Lab Sample fD: RE46C QC Report No: RE46-CDM
LIMS ID: L0-I610'l
Matrix: water |N ,/ I992I-11 628
Dara Release Authorizedl/\il' Date Sampled: 01/15/70
Reported : Q1 / 23 / I0 1,, I Date Received: O'7 / 15 / 10

1:'

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pS/L A

7000A 01 /2A/I0 7060A A1 /22/I0 7440-38-2 Arsenic
60108 01 /20/IA 60108 01 /20/I0 7439-89-6 Iron

f l-An: I rrf o rrnrJctecterJ :f ,ri rzen Ql
RL-ReDor t r-nq Lamat

200 2,490
50 6,340

FORM-I

ffi#-L*ffi: ffi##ffi#



Arsbff8rr@
INCORPORATED

INORGANTCS ANAIYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: RE46D
LIMS ID:10-16708 ,i

Matrrx: water A'\^t ,
--i-^^11/'\Luata Ke_Ledse AuLnorrzeo L/ )l

Rcnortec] I 01 /2i/I0 i /'' .t

Sample ID:

QC Report No: RE4 6-CDM
Project: USG Hwy 99

1992r-1 1 628
Date Sampled: 01 /15/I0

Date Received: 01 /75/L0

CAS Number Analyte
Prep
Meth

Prep
Date

Analysis Analysis
Method Date

r"ftIO-O7 /LO
SA}4PLE

RL rtS/L a

7000A
6010B

0'7 /20/74
01 /20/ro

7060A
6 010B

Il-An: lrrt' o rrnr-lof oe f ori :r ci rran
1n- | rmal-

01 /22/rO 7440-38-2
a] /20/I0 7439-89-6

Arsenic
Iron

100
50

1.060
32,OOO

RL

FORM-f

ffiffia+#: ffiffiffi##



Aisbfi8rb@
INCORPORATED

INORGANICS A}.IAI,YSTS DATA
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: RE46LCS
LIMS ID:10-15705
Matrix: Water
Data Re-Iease Authorized:
Rcnnrf ed: O-l /)3/L0

Sanp1e ID: LAB

QC Report No: RE4 6-CDM
Project: USG Hwy 99

L992r-1 1 628
l-)a1_ o S:mnl or'l . NA

Date Received: NA

Spike
Added

SHEET

Analysis
Method

CONTROL

Analyte

BLANK SPIKE QUAI,ITY CONTROL REPORT

Spike
Found

I
Recowery

I

Arsenic
Iron

Pannrf ari i n rra /Tr\slrv!Lsu rrr FtrY/ !

N-Controf Iimit not met
Control- Llmits : 8O-L202

7060A
6 010B

21
2240

20
2004

105%

II2Z

FORM-VII

ffiH:-E+ffi : Wmffieffi3



INORGANICS ANA],YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: RE46MB
LIMS ID: 10-16705
Matrix: Water
Data Release Authorized
Reported: a7 /23/70

SampJ-e ID: METHOD BLANK

QC Report No: RE46-CDM
Project: USG Hwy 99

7992I-11 628
l-)arc S:mnlcd' NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Ana1yte RL pS/L a

7000A 0'7 /20/10 7060A 0'7 /22/I0 1440-38-2 Arsenic
50108 A1 /20/I0 6010B 01 /2A/I0 1 439-89-6 Iron

Il-Ana I rzf a rrrelef ccf cel :- cri rrer RL
DT -Danar+ i na r .i 

-it

1

50
1U

50 u

FORM-I
ffi=! F F+, i=:lH,F:fi.ffi 8 rE
HF 4:- " #t#-Fg= 5 

=



Jl F- Ana I yti cal Reso u rces, I n co r po rated

aU 
Analytical Chemists and Consultants

June 14,2010

Alan Carey
CDM
14432 SE Eastgate Way, Suite 100
Bellevue, WA 98007

RE: Project lD: USG-Hwy-99, 19921-65021
ARI Job No: QY33

Dear Mr. Carey:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final results for samples from the project referenced above. Analytical Resources
lnc. (ARl) accepted four water samples on May 27,2010. For further details regarding
sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for various conventional parameters and total/dissolved
metals, as requested on the COC. Note all samples requesting Arsenic were analyzed by
both ICP-MS and Graphite Furnace. The Arsenic Speciation analyses were
subcontrdcted to Applied Speciation in Bothell, WA. All data have been included.

There were no anomalies associated with the analyses of these samples.

An electronic copy of this report as well as all supporting raw data will remain on file with
ARl. lf you have any questions or require additional information, please contact me at
your convenience.

Sincerely,

(206) 695-6214
cheron neo@ari labs. com
unniw.arilabs.com

Enclosures

cc: eFile: QY33

Pasel d t{{

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .2O6-695-6200 o 206-695-6201 fax
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ARtctient: C!![ Project Name:

COC No(s): 6t
Assisned ARlJob N", G)t 133

(no).-

JA Analytical Resources, Incorporated

1lt Analytical Chemists and Consultants Cooler Receipt Form

NO

NO

tp)
Temp cun 1r)6t 4 &+ lq-"i:i)'

YES

aYO
G9

Cooler Accepted by: U) 
-Date: 

'-lJ? rime: l95O

Delivered by: Fed-Ex UPS Courie

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals aftached to the outside of to cooleP

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). ' '

lf cooler temperature is out of compliance fill out form 00070F

d

Log-ln Phase:
forms and attach all

What kind of packing material was used? .. .

Was sufficient ice used (if appropriate)? ... ...... ... ... ..

Were all boftles 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 sufiicient amount of sample sent in each boftle? ... . .. '. ' .

Date VOC Trip Blank was made at ARl... ... . . . . .

Was Sample Split by ARt , 6A YES Date/Time:

sampres Losged or, AV o^r" Sfa+ltb ,,^", f U?OW
* Notify Project Manager of discrepancies or concems n

YES @
Paper Other:_
NA YES @

NO

NO

NO

NO

NO

NO

NO

NO

NO

@

P
VES

d6,
E5

B
@
YES

e
Equipment: 

V
Split by:

NA

@

Sample lD on Bottle Sample lD on GOC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Resolufions.'

x ftll labLi "D5 rnrss trg Usu+tt^rgqg - ba{OY€ lD

eu' }i\/ on",=le+ lt\
fFeatuuabs' lfiEEG*ETfffibbFl

I ."T:" 
l! "=Jb I

Small ) "sm"

Peabubbles ) *pb"

Large ) "lg"
Headspace ) "hs"

0016F
3t2110

Revision 014Cooler Receipt Form



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gooler Temperature
Compliance Form

ir - f{ -,t ra tl

Version 000
3/3/09

#E-="*B ffi###q

Cooler Temperature Compliance Form
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INORGAI{ICS AI{ALYSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample ID: QY33A
LIMS TD: I0-I210I
Matrix: Water
Data Refease Authorized:
Reported: 06/01 /I0

^ANALYTICA L II^-
RESOURCES \Z
INCORPORATED

Sanple ID : USGHwY99-MYV8-05/10
SAI{PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r-6502r
D:to S:mnl ed: 05/21 /I0

Date Received: 05/21 /I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Anatyte RL PS/L A

2OO.B 06/0l/rc 200.8 06/03/I0 7440-38-2 Arsenic 0.2 14.0
3010A 05/28/I0 60108 06/03/I0 744O-7O-2 Calcium 50 2L,4OO

3O1OA 05/28/10 6010B 06/A3/10 7439-89-6 rron 50 4,870
301OA 05/28/10 6010B 06/03/I0 7439-95-4 l"lagnesium 50 L2'9OO

3O1OA 05/28/I0 60108 06/03/10 744O-O9-7 Potassium 500 7 
'640

301OA 05/28/r0 60108 06/03/70 7440-23-5 Sodium 500 35,300

Il-An:l rrf c rrnderccted af oi ven RL*' :-'-_^ _

RL-Reporting Limlt

FORM_I

-i.s= F a=e]3 WHJkl,;€F€:-*



INORGAI{ICS AI\IALYSIS DATA SHEET
TOTAI METAT,S
Page 1 of 1

Lab Sample ID: QY33B
LIMS IDz I0-I2102
Matrix: Water
Daca Release Auchorized:
Reported: 06/0'7 /Ia

Aisbffie!@
INCORPORATED

Sample ID : USGHwy99-M9V8-05/10
SAMPLE

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r-6502r
Date Sampled: 05/21 /I0

Date Received: 05/21 /10

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL pS/L a

7050A 05 /28 /I0 7060A 06/ 04 /I0 7440-38-2 Arsenic

Tl-An: I rrf e rrnclef trcf cd :f ai rren RLee Y+

RL-Reportinq Limit

15

FORM-I

G "'f"=-F : ffiffi##T



INORGAI{TCS ANALYSIS DATA SHEET
TOTAI META],S
Page 1 of 1

Lab Sample ID: QY33C
LIMS ID:. I0-L2'703 ./

Matrix: Water t*lr,/Data Ref ease Authorized:f, f,{
Reporred: 06/01 /7a l, /tJ

ANALYTICALII^-
RESOURCES\Z
INCORPORATED

Sample ID : USGHwy99-Ml{7-05l10
SA}fPLE

QC Report No: QY33-CDM
Project: USG Hwy 99

7992r-6502r
Date Sampled: 05/21 /1-0

Date Received: 05/2'l /70

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber AnaIYte RL ps/L a

3 010A
3 010A
3 010A
3 010A
3 010A

05/28/r0
05/28/r0
05/28/r0
05/28/r0
05/28/r0

60108
6010B
6 010B
6010B
6 0108

06/04/r0
06/04/r0
06/04/r0
o6/04/r0
06/04/r0

Calcium
Iron
l'Iagnesium
Potassiurn
Sodium

L7,600
7,4O0

t4 t 4OO

6,000
36 ,4OO

7 440-7 0-2
7 439-89-6
7 439-95-4
7 440-O9-7
7 440-23-5

50

50

50

500
500

IT-An:l r;f a rrnr'laf ocrod :f ci rron

kt.-kannrrrnd ttmal]
RL

FORM-I



INORGAI\UCS AI{ALYSIS DATA SHEET
TOTAI METAIS
Paqe 1 of 1

Lab Sample ID: QY33D
LIMS ID: 10-12704
Matrix: Water
Data Re-Iease Authorized:
Rcnnrtcrl . O6/O'l /L0

ANALYTICAL II^-
RESOURCES\Z
INCORPORATED

Sample ID: USGHwy99-MW9-05/10
SAI{PLE

QC Report No: QY33-CDM
Pro3ect: USG Hwy 99

1992r-6502r
Date Sampled: 05/21 /L0

Date Received: 05/21 /L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL VS/L A

30104 05/28/I0 6010B 06/04/I0 744O-7O-2 Ca]-cium 50 11,000
3010A 05/28/10 60108 06/04/10 7439-89-6 lron 50 290
3010A 05/28 /L0 6010B 06/04/I0 7439-95'4 I'lagnesium 50 I,23O
3010A 05 /28 /10 6010B 06/04 /70 744O-O9-7 Potassiurn 500 6,590
30104 05/28/70 50108 06/04/\0 7440-23-5 Sodium 500 28,500

tl-An: I rzf c 'rndef er-f ecl af oi rren RL
Rl-Reportinq Limit

FORM-I
5++.r=+-F +Rffi&j+F_+



INORGAI.IICS ANAIYSIS DATA SHEET
TOTAI META],S
Page 1 of 1

Lab Sample ID: QY33E
LIMS ID: IO-I2145
Matrix: Water lA /'
Data Refease Authorized:.p{//
DanarfaA. 

^^/01 
/L0 l'/W'lt

\t/1

ANALYTTCAL UlEl
RESOURCES\Z
INCORPORATED

Sanple ID: USGHwygg-99-2-05/LO
SAIV1PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r-6502r
Date Sampled: 05/21 /L0

Date Recelved: 05 / 2'7 / I0

Prep Prep Analysis Arralysis
Meth Date Method Date CAS Nurnber Analyte RL PS/L A

3010A 05/28/I0 60108 06/03/I0 744O-1O-2 Calciun 50 86,900
3010A 05/28/10 60108 06/03/10 7439-89-6 Iron 50 57,2OO

3010A 05/28/L0 6010B 06/03/I0 7439-95-4 l'lagnesiun 50 53,900
30104 05/28/10 60108 06/03/10 744O-O9-7 Potassium 500 7 

'sLO3010A 05/28/r0 60108 06/03/I0 7440-23-5 Sodium 500 31 
'700

Il-An: I rzf e rtnclete.f A.i :t fli rzen RL
RL-Reoortinq Limrc

FORM-I

-+.H E e+g} EJtEJi€_-g ,s-- sjt



INORGANICS A}iIAIYSIS DATA SHEET
DISSOL\ED METALS
Page 1 of 1

Lab Sample ID: QY33F
LIMS ID:. IO-I2106
Matrix: Water
Data Re]ease Authorized
Renorfecl:. O6/Oi /I0

Alsbff:tb@
INCORPORATED

SampJ-e ID : USGHwy99-14!.I8-05/10
SAI"IPLE

QC Report No: QY33-CDM
Project: USG Hwy 99

7992\- 6502L
Date Sampled: 05/21/I0

Date Received: 05/21 /I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ttS/L a

200.8 06/0I/I0 20A.8 06/03/I0 7440-38-2 Arsenic
6010B 05/28/I0 60108 06/03/I0 7439-89-6 lron

IT-Ar^ I rrf o rrndef pcf cd :f eii rren RLv r rrrsrJ

RL-Reportinq Llmit

0.2 L2.9
50 980

FORM-I

+-g r "=.5 E'€j-€i j-. =L



INORGANICS A\IAIYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample fD: QY33G
LIMS ID: I0-I2101
Matrix: Water
Data Release Authorize
Renorfecl O6/01 /L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Anatyte RL Pg/L O

7000A 05/28/I0 7050A 06/04/I0 7440-38-2 Arsenic

Il-Ana I vte unclerpr:f ecl ar oi rzen RLv r ursrf

RL-Reoortino Limit

13

Arsbfisrb@
INCORPORATED

Sample ID : USGHwygg-14['I8-05/10
SAI\4PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r-6502r
Date Sampled: 05/21 /IO

Date Received: 05/21 /I0

FORM-I



Ais5fi8rb@
INCORPORATED

Sarnple ID : USGHwy99-Mv[7-05l10
SA}4PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

1992r-6502r
Il:te S:mnlcd: 05/21 /I0

Date Received: 05/21 /I0

Prep PreP Analysis Arralysis
Meth Date Method Date CAS Nunber Analyte RL PS/L A

INORGANICS AI{AIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

r.:n \amn ro I rr. ( )IJJfl

LIMS ID: 70-12108
Matrix: Water
Data Refease Authorized
Ronn-f crl . O6/01 /I0

200.8 06/0I/I0 200.8 06/03/I0 7440-38-2 Arsenic
6010B 05/28/t0 60108 06/B/f0 7439-89-6 rron

iI-AnalrzJ-e rrnclefcnfcd :t rlirzpn RLv rrrrqtJ

RL-Reporting Limit

0.2 9.2
50 1,800

FORM-I



INORGANICS ANAI,YSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY33I
LIMS ID: 10-\2109
Matrix: Water
Data Refease Authorized:
Rcnnrl- eri ' 06 / 01 / I0

Sanple ID:

OC Rcnnrf NIn' OY33-CDMvv r\vFv!

Project: USG Hwy 99
1,992r-6502L

Date Sampled: 05/21 /70
Date Received: 05/21 /70

ANArwr^^, Z\
REsbl';;;zw
INCORPORATED

USGHwy99-l'$17 -O5/L0
SAMPLE

lts/L

SHEET

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nurnber Analyte RL

7000A 05/28/r0 7060A 06/04/r0 7440-38-2 Arsenic

tl-An: lrrf o rrnc]etA.f c.l :f airren RLyuv qrr\le se Y+

RL-ReDort1no Lrml.t

10

FORM-I

f,}1-jftG ffiffiffi + E_ii



INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Samp1e ID: QY33J
LIMS ID: L0-12770
Matrix: Water
Data Refease Authorized:
Qonnr- crl . O6 / O'l / I0

ANALYTICAL (A
RESOURCES\7
INCORPORATED

Sannple ID : uSGHwygg-D'fi'fg-05/10
SA}4PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

19921- 6502r
Date Sampled: 05/21 /I0

Date Received: 05 / 2'7 / I0

Prep Prep Analysis AnalYsis
Meth Date Method Date CAS Number Analyte RL PS/L a

2A0.8 06/0I/f0 200.8 06/03/I0 7440-38-2 Arsenic 0.2 39.4
60108 O5/28/IO 6010B 06/03/70 '7439-89-6 lron 50 50 U

Il-An:'rzf e rrndef ecl-od :f ni rzen RL!f uv errue se Y4 v v^. .

RL-ReDortrno Lamat

FORM-I

E=€ E +-$EJ' A$E=!EJ -.L si



INORGANICS ANAIYSIS DATA SHEET
DISSOL\ED METAI,S
Page 1 of 1

Lab Sample ID: QY33K
LIMS ID:. L0-121II n /

Matrix: Wacer IW,Data Rel-ease Authorized: Vf V
Reporred: a6/al/rO fl

AX35fi:tb@
INCORPORATED

Sanple ID : USGHwYgg-Mlf9-05/10
SAI'{PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r- 6502r
Date Sampl-ed: 05 / 21 / L0

Date Recelved: O5 / 2'7 / IO

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL FS/L A

7000A 05 /28 /I0 7060A 06/ 04 /I0 7440-38-2 Arsenic 5 44

tl-An,elrrfe rrncleier-1-ed at oiven RL
RL-Reporting Limit

FORM-I

E€ E €3*_J . €jFb:{L* -&- €:-e



INORGAI{ICS ANAI,YSIS DATA SHEET
DTSSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY33L
LIMS ID:. 10-72112
Matrix: Water t,l\,
^-f - D^r ^-^^ ^,,rharj zad.lY/Vud Ld nered.>c HUL^^-
Rannrl-ad . .16/O1 /1O X-/!\Eyv!uEu.ww/vl/Lv{V

ANALYTICALIa_
RESOURCES\Z
INCORPORATED

Sample ID: USGHwy99-99-2-05/LO
SAI'4PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

I992I- 6502I
Date Sampled: 05/21/I0

Date Received: 05/21 /I0

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Analyte Vg/L

200.8 06/0r/I0
60108 05/28/I0

200.8 06/04/ra
6010B 06/03/ra

7 440-38-2
7 439-89-6

Arsenic
fron

1

50
352

45 tTOO

Il-Analrrre rrnclefocrori :r airzon Qlv,IIIgrfgLYr

R [,-Rcnnrf i no T,i rrtjl

FORM-I
fl"Ej- {3{F . f,&ffi*'it =L-_: !+--F r tu+=#+ E



INORGAI{ICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY33M
LIMS ID: I0-I21I3
Matrix: Water Aft,

^, ^^-^ ^..!L^ -^. -^^-ll4luara Kerease AuLnorLzecj-t \/ | I
PAn^rtAlj . 16 /n'l /1 O 1 /r\slrvrrsu. wv/wt/Lw l/

ANALYTICALIa
RESOURCES\Z
INCORPORATED

Sarnple ID: USGHwygg-99-2-05/lO
SAI'{PLE

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r-6502r
Date Sampled: 05/21 /I0

Date Received: 05/2'7 /I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL PS/L O

7000A 05 /28 /I0 7060A 06/ 04 /I0 7 440-38-2 Arsenic

tl-An:l rrf e rtnclete.f F.l :f ci rren RLqu Y+

KL-KepOrt'ano Llm1r

20 Ato

FORM-I



Arsbfisrb@
INCORPORATED

INORGANICS A}IAIYSIS DATA SHEET
TOTAL METATS
Page 1 of 1

Lab Sampl-e ID: QY33LCS
LIMS ID:. I0-I210I
Matrlx: Water
Data Release Authorized:
Renorted:. O6/01 /I0

Analyte
Analysis
Method

Sanple fD: LAB CONTROL

QC Report No: QY33-CDM
Project: USG Hwy 99

r992L-6502I
Detc S:mnlecl: NA

Date Received: NA

BI.ANK SPIKE QUAIITY CONTROL REPORT

w/[./

Spike
Found

Spike I
Added Recovery A

Arsenic
Calcium
fron
M:anaqi rrm

Potas sium
Sodium

Dannrl- ar] i n rra /T.

N-Cont.rof fimrt not met
Controf Limits: 8O-120%

200 .8
6 0108
60 10B
6 010B
6 010B
6 010B

25.L
9870
2ITO

1010 0
10200

91 20

25 .0
10000
2000

r-0000
r_0000
10000

100%

98 .'7 e"

7062
101?
r02z

91.22

FORM-VII



Alsbf,8rr@
INCORPORATED

INORGANICS ANA],YSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: QY33MB
LTMS I D: I0-I2'7 AI A /' t,Matrix: Water tlN /
Data Ref ease Authorized:[1 {'
Reporred: 06/01 /I0 | )

Sanple ID: METHOD BLANK

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r- 6502L
ft:te S:mnl ec] : NA

Date Received: NA

Prep Prep Analysj-s Analysis
Meth Date Method Date CAS Number Analyte RL pS/L O

200.8 06/0I/I0 200.8 06/03/I0 1440-38-2 Arsen.ic
3010A 05/28/I0 50108 06/03/I0 1 440-10-2 Cal-cium
3010A 05/28/L0 50108 06/03/L0 1439-89-6 rron
3010A 05/28/I0 6010B 06/03/10 1 439-95-4 Magnesium
3010A 05/28/I0 6010B 06/03/70 '7440-09-1 Potassium
3010A 05/28/10 6010B 06/03/I0 1440-23-5 Sodium

IT-An: I rzf e rrndef ectcd :t rri rren RLv nrrqrJ

Rl-Reportinq Limit

0.2
50
50
50

s00
s00

0.2 u
50 u
50 u
50 u

500 u
500 u

FORM-1



firstff:*@
INCORPORATED

TNORGA}TICS A\IAIYSIS DATA SHEET
TOTAI METATS
Page 1 of 1

Lab Sample fD: QY33LCS
LIMS ID: I0-I2'702
Matrix: Water
Data Release Authorized
Reported: 06/0'7 /I0

Analyte
Analysis
Method

Sample ID: LAB CONTROL

OC Renorf No: OY33-CDM
Project: USG Hwy 99

r992r-6502r
l-r:te S:mnl ecl: NA

Date Received: NA

B],ANK SPTKE QUATITY CONTROL REPORT

Spike
Found

Spike *
Added Recovery A

l -^^^ I ^AI J El1A U 7060A 105 100 105%

Pannrl- arl i n rrn /Tl\vtJvl99urI]FaY/!

N-Control fi-mit not met
Control Limits: 80-120%

FORM-VII

F*Y=ffi; ###Eg



Als:fi8*@
INCORPORATED

INORGA}IICS ANAIYSTS DATA SHEET
TOTAI. METALS
Page I of I

Lab Sample fD: QY33MB
LIMS ID: I0-I2702
Matrix: Water
Data Release Authorized
Ronoriori . et6/O'1 /I0

Sample ID: METHOD BLANK

OC Rpnnrt \In. OY33-CDM
Project: USG Hwy 99

1,9921,-6502r
D:tc Samnl cri ' NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Datse CAS Nunber Anal-yte RL ttS/L A

7060A 05/28/70 7060A 06/04/10 1 440-38-2 Arsenic 1 1 U

lI-An: lrrf c ttncjeta.f A.l :f ni rzan Ql
RT,-Rcnnrt- I nn T,i mit

FORM-I
Ei='eF+F"=s=! sFRc;.RgE+F_}



Alstfi:*@
INCORPORATED

INORGA}IICS ANA],YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY33LCS
LIMS ID:. L0-L2106
Matrix: Water
Data Rel-ease Authori zed:
Reported: 06/01 /I0

Analyte
Analysis
Method

l,lj,

Sample fD: LAB CONTROL

QC Report No: QY33-CDM
Project: USG Hwy 99

7992r- 6502r
D:fe S:mnled. NA

Date Recei-ved: NA

B],ANK SPIKE QUALITY CONTROL REPORT

Spike
Found

Spike t
Added Recovery O

1--^^l ^dtJcllru

I ron
200. I
6 010B

24 .1
2430

25 .0
2000

98.83
702%

Pannrfad in rrn,/TLUV rrr tsYl !

N-Control fimit not met
Controf Limits: 8O-120?

FORM-VII
B== =q+F '= "= E--R d--JeFk E= -*=



f,isbfi8rb@
INCORPORATED

INORGAI{ICS AI\IALYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY33MB
LIMS ID: 70-12'706
Matri-x: Water
Data Refease Authorized:
Renorf ecll O6/01 /L0

Sample ID: METHOD BLANK

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r- 6502r
D:tc S:mnlerl: NA

Date Recelved: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Arralyte RL pS/L a

200.8 06/01/10 200.8 06/03/10 1 440-38-2 Arsenic 0.2 0.2 U

60108 05/28/10 60108 06/03/10 1439-89-6 rron 50 50 U

Il-An: I rrf e rrncietcnf erl ef rri rzcn Qlv aurq!J

Rl-Reportinq Limit

FORM-I



tisbffsrb@
INCORPORATED

INORGANICS ANALYSIS DATA SHEET
DISSOL\ED METAIS
Page 1 of 1

Lab Sample fD: QY33LCS
LIMS ID: I0-I2101
Matrix: Water
Data Refease Authorized:
Renortecl : O6/O'7 /I0

Analyte
Analysis
Method

Sample ID: LAB CONTROL

QC Report No: QY33-CDM
Project: USG Hwy 99

r992r-65021
D:fc S:mnled: NA

Date Received: NA

BLANK SPIKE QUAI,ITY CONTROL REPORT

Spike
Found

Spike t
Added Recovery a

Arsenic 7060A 202I 105%

Ranarl-ad in rrn,/TLev rrr FtrY/ !

N-Control llmit not met
Controf Limits: B0-120%

FORM-VII

-*fTEt€: ###F#



AlsbffSrb@
INCORPORATED

INORGAI{ICS A}TALYSIS DATA SHEET
DISSOL\ED METAIS
Page 1 of 1

Lab Sample fD: QY33MB
LIMS ID:10-L21 01 t ./
Matrix: Water W/
Data Release Authorizedt U V'
Reported: 06/01/I0 | /

Sarnple ID: METHOD BLANK

A/- Pannrr- rrla. nv33-CDMvv!\vuv!YL

Project: USG Hwy 99
1992r-65021-

De1-c S:mnled' NAve uv vulrryf vv.

Date Recei-ved: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL PS/L A

7O0OA 05/28/70 7060A 06/04/L0 1440-38-2 Arsenic 1 1 U

Il-Ana I rzte uncletccter'l :f ai rren RL
R .-HAnnrrt nfr t,tmal:

FORM-I
e*EaF {s +j ., f,-Etr_FsG*. --.*L,H E +3*==1 €5eF.#*.€.€i



SAI'fPLE RE SULTS -COLiIVENT IONALS
QY33-CDM ais5fi8rb@

INCORPORATED

Matrix: Water
Data Rel-ease Authorized:
Renortorl . Ct6/1O/10

Analyte

Client ID : USGHwy99-M!{8-05/10
ARI IDz LO-L27O1 QY33A

Date
Batch

Project: USG Hwy 99
Event: L992I-6502I

Date Sampled: 05/21 /70
Date Received: 05/21 /I0

Method Units RL Sanple

Al-kafinity 06/08/10 5M2320 mglt,CaCO3 1.0 205
060810#1

Carbonate

Bicarbonate

IJrrdrnvi rla

Chloride

N-Nrtrate

t\-t\ tc rat'e

Sulfate

06/08/10 5M2320 mglLCaCO3 1.0 <1.0U

06/08/10 sM 2320 mgll, CaCO3 1.0 205

06/08/10 sM 2320 mgll, CaCO3 1.0 < 1.0 U

Total Suspended Sofids 05/21/70 EPA 160.2 mg/L
052710#1

05/28/10 EPA 300.0 mq/L
052810#1

05/2'7/L0 EPA 300.0 ms-N/L
0s2710#1

05/27 /I0 EPA 300.0 ms-N/L
052710#1

05/2'7 /I0 EPA 300.0 mg/L
052710#1

Totaf Organic Carbon 05/27/I0 EPA 415.1 mq/L
0s2710#1

RL Analytical reporting limit
U Undetected at reported detection limit

1.0 18.1

0.5 6.3

0.1 < 0.1 U

0.1 < 0.1 U

0.1 0.2

chami n:] Avrraan Demand 06/03/10 EpA 410.4 mg/L 5.00 1 .15
060310#1

1.50 3.83

Water Sample Report-QY33
F:r B,F -=i{-: trsf,=F:F,i F=i:.:'
45: t ".]3*ls 4JH==E-f +A- F



Matrix: Water Ao
Data Rel-ease Authorized:ffi
Ronnrtcd ' OG /1n /1O t jt

,J

SAI{PLE RESIILTS-CON\IENTIONAIS aIALyTICAL fi\
QY33-CDM RESOURCES\7

INCORPORATED

Project: USG Hwy 99
Event: I992I-65027

F)efa Samnlod. n5/21 /I0
Date Received: 05/21 /I0

CJ-ient ID : USGHwy99-M!{7-05l10
ARI ID: L0-L2703 QY33c

Analyte
Date
Batch Method Units RL Samp1e

Alkalinity 06 / 08 / I0 SM 2320 mgll. CaCO3 1 . 0 196
060810#1

Carbonate

Bicarbonate

tlrrr{ravi do

Chloride

N-Nitrate

N-Nitri-te

Sulfate

06/08/10 SM 2320 rngll, CaCO3 1.0 < 1.0 U

06/08/10 SM 2320 mq/L CaCo3 1.0 196

06/08/10 5M2320 mgll,CaCO3 1.0 <1.0U

Total Suspended Sol-ids 05/21/10 EPA 160.2 mg/L
0527 I0#I

05/28/1,0 EPA 300.0 ms/L
052810#1

05/21 /10 EPA 300.0 ms-N/L
0521 L0#r

05/21 /10 EPA 300.0 mg-N/L
052710#1

05/2'7/I0 EPA 300.0 mg/L
052710#1

05/2'7 /I0 EPA 415.1 mg/L
052710#1

r.6 22.2

0.5 5.6

0.1 < 0.1u

0.1 < 0.1 u

0.1 < 0.1 U

r-hami nr'r ovrraan Demand 06/03/10 EPA 410.4 mq/L 5.00 10.9
060310#1

Total- Organlc Carbon 1.50 4.I1

RL AnaJ-ytical reporting limit
U Undetected at reported detection l-imit

Water SampJ-e Report-QY33

#,Y:s# .#ffiffi=*=



SAI.{PLE RE SULTS -CONVENI IONALS
QY33-CDM Ars:il8*@

INCORPORATED

Matri-x: Water
Data Release Authori-zed:
Rennrfcri' O6/1n/10

Analyte

Client ID: USGHwygg-M9{9-05/10
ARI ID: LO-L27O4 QY33D

Date
Batch Method

Project: USG Hwy 99
Event:. \992L-6502I

Date Sampled: 05/21 /L0
Date Received: 05/21 /10

Units RL SampIe

Alkalinity

Carbonate

Bicarbonate

Hydroxide

Tnt:I Srrsnended SoIids

Chloride

L\-L\-].tral'e

N-Nitrite

Suf fate

Chemi r-: I Oxr,rcren Demand

'lnf :l Orn:ni n (-:glr9n

RL
U

06/08/r0
060810#1

06/08/!0

06/08/L0

06/08/r0

05/21 /70
0521 10#I

05/28/r0
0s2810#l_

05/21 /L0
0s21 r0#I

0s/21 /r0
052710#1

05/28/r0
052810#1

06/03/L0
060310#1

05/21/r0
0521 I0#I

sM 2320

sM 2320

sM 2320

sr4 2320

EPA 160.2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415.1

mgl], CaCO3

mgll, CaCO3

mgl], CaCO3

mgll CaCO3

mg/L

mg/L

mg-N/L

mg-N/L

mg/L

mg/L

mg/L

< 0.1u

< 0.1 u

7\

6 .48

< 1.50 u

1.0

1.0

1.0

1.0

1.0

0.5

0.1

0.1

0.5

s.00

1.50

118

1.0

118

1.0

A?

5.4

An:lrr1- in:l ran^rl- ina IimiI
Undetected at reported detection limit

Water Sample Report-QY33



Matrix: Water A^ i ,,

Data Ref ease Autho r ized.:lllt'
Ponnrl-orl. 06/1A/I0 t, i'

J

SAI'IPLE REsuLTs-cotiIVENTroNArs 4NALyTtcAL aQY33-CDM RES9URCES\7
INCORPORATED

Pro;ect: USG Hwy 99
Event: L992L-65027

r-rrfa ermntart. 05/2j /I0
Date Received: 05/21 /10

CJ-ient ID: USGHwy99-99-2-05/LO
ARI ID: LO-L27O5 QY33E

Analyte
Date
Batch Method Units RL Sample

Alkalinity 06/08/10 SM 2320 mgll, CaCO3 1.0 561
060810#1

Carbonate

Bicarbonate

Llr;r'lrnvi ria

Chloride

N-Nitrate

N-Nitrite

Suf fate

06/08/L0 Sr'1 2320 mgl],CaCo3 1.0 <1.0U

06 / 08 / I0 SM 2320 mg,/L CaCo3 1 . 0 5 61

06/08 /L0 Sr4 2320 mglI, CaCo3 1.0 < 1. 0 U

Totaf Suspended Sol-ids 05/21/L0 EPA 160.2 mq/L
052710#1

06/0I/1,0 EPA 300.0 mg/L
060110#1

05/27 /I0 EPA 300.0 ms-N/L
052'7I0#I

05/28 /I0 EPA 300. 0 rng-N/L
052810#1

05/21 /I0 EPA 300.0 mg/L
052'7 L0#I

05/2'7 /I0 EPA 415.1 ms/L
052710#1

RL Analytical reporting limit
U Undetected at reported detection l-imit

2.9 50.0

1.0 9.6

0.1 < 0.1 u

0.5 < 0.5 U

0.1 < 0.1 u

f-hamin:r Avrrnon Demand 06/03/10 EPA 410.4 mg/L 5.00 62.1
060310#1

Total- Organic Carbon 1.50 25.3

ln7: I ar Q:mn l a Rann rf -OY? ?V YLJJ

g!" E .--E*--& Flg.EFd".-=F::



MS/MSD

A/ti;ti

Method

RE SI'LT S -CO}iT\TENT IONALS
QY33-CDM fiis5fi8rb@

INCORPORATED

Matrix: Water
Data Release Authorized:.
Renorrecl : O6/1O/I0

Analyte

Project: USG Hwy 99
Event z 1992L-65021

Ifatp S:mnlcd' O5/21 /I0
Date Received: 05/21 /70

Date Units Sample Spike
Spike
Added Recovery

ARr ID: QY33A

Chforide

N-Nitrate

N-Nrtrrte

Sulfate
m^!-l n----i ^r v uaJ vr 9qrrf I

Client ID: USGHwy99-MI{8-05/10

EPA 300.0 05/28/I0 mg/L

EPA 300 . 0 05 / 21 / L0 mg-N,/L

EPA 300.0 05/21 /L0 mg-N/L

EPA 300.0 05/21 /I0 mg/L

Carbon EPA 415.1 05/2'l /I0 mg/L

6.3

< 0.1

< 0.1

0.2

3.83

15.5

2.0

7.9

2.3

2L .2

10.0

2.0

2.0

2.0

20 .0

92 .02

100.0u

95.0?

105.0%

86.8?

Water MS/MSD Report-QY33
e.T?-,f EFJ . fl;+ffi#+t?'E



Matrix: Water
Data Release Authorized
Renorterl : O6 /1 O /I0

Analyte

REPLICATE RESULTS-CONVENTIONAIS 4NALyT1CAL /t/Dr
QY33-CDM RE5oURCES\/

INCORPORATED

Project: USG Hwy 99
Event: 19927-65027

h=ra a:mnr aA. n5/21 /10
Date Received: 05/21 /I0

Method Date UnitE SampJ-e Replicate(s) RPD/RSD

ARI ID: QY33A C1ient ID: USGHwy99-14[,r8-05/10

Chforide

L\-L\_LtraI'e

I\-L\.Itr.Lte

JUIIdLE

EPA 300.0 05/28/10 mg/L 6.3 6.2 1.6?

EPA 300.0 05/21 /I0 mg-N/L < 0.1 < 0.1 NA

EPA 300.0 05/21 /10 mg-N/L < 0. 1 < 0.1 NA

EPA 300.0 05/21/10 mg/L 0.2 0.2 0.0%

' ^ rbon EPA 415.1 05/27 /10 mg/L 3.83 3.56 1 .32tvudr v!9qrrf9 ua

ARI ID: QY33E CLient ID: USGHwygg-99-2-O5/lO

rof: l Srrqnenrrprr sofids EpA 160.2 05/21 /10 mq/L 50.0 50.3 0.62

InJrl- or Ranl i n:l- a Rannrl- -OY??g YJVJ



LAB CONTROL RESULTS-CONVENTIONAIS
QY33-CDM Als:ff:rb@

INCORPORATED

Matrix: Water
Data Release Authorized
kan^rrad. tt6t lttl rrlr\EIJv!uev. vw/ Lv/ tv

Project: USG Hwy 99
Event z L992L-65027

l-taf e S:mnl ed: NA
Date Received: NA

Spike
Analyte,/Method Qc ID Date Units LCS Added Recovery

Taf:r Qrrqnanrlarl sofi_ds IcvL 05/21 /I0 mg/L 49.4 50.0 98.8%
EPA 160.2

Water Lab Control Report-QY33



Matrix: Water
Data Re]ease Authorize
Renortecl:. O6/ 1 0/10

Analyte

METHOD BLANK

Method

RE SULT S - CONVENT IONAIS
QY33-CDM

Date

Ais:fiSrb@
INCORPORATED

Project: USG Hwy 99
Event: 7992I-6502I

Ilate Samnl ed: NA
Date Received: NA

Units BIank

Tnia l Srrqnendcd Solids

Chl-oride

L\ -L\1t rate

N-Nitrlte

Sul- f ate

Chcmi c:l f)vrzccn Demand

n^r-r n----r ^ ^-.rbonr v Lof vr 9qrrr9 vo

EPA 160.2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410

EPA 4 15

05/21 /r0

05/28/r0
06/0r/r0

05/2'7 /r0

05/21 /r0
05/28/L0

05/21/L0
0s/28/r0

06/03/70

05/2'7 /r0

rrLv / !

]LLY / !

mg-N/L

ttt9 / L

Ltt9/ |

rLr9 / !

4

1

< 1.0 u

< 0.1u
< 0.1 u

< 0.1 u

< 0.1 u
< 0.1 u

< 0.1 U
< 0.1U

< 5.00 u

< 1.50 U

Water Method Bfank V VIJJ

flE+,-" +',=;k sF,ffi #--*, i,*H E "-J.+:3 €+-*J+i:.-J:t



S TAI{DARD RE FERENCE RE SI'LTS -COTiI\IENT IONAIS
QY33-CDM Als5ff:*@

INCORPORATED

Matrix: Water An
Data Rel-ease Autho r izedl,h
Pannrr. aA . OA /1n /1n l' It7

\J

Analyte/SRM ID Method

Project: USG Hwy 99
Event: L992L-65021

llete Samnl ed: NA
Date Received: NA

Date Units SRM
True
Value Recovery

Alkalinity
ERA #P114506

Chlori-de
ERA #230109

N-Nitrate
ERA #09127

N-Nitrite
ERA #030309

JU]IdLC

ERA #220109

Chem i ce I Oxrzncn Demand
'-Lnermo uraon ffJ_u-L

m^r-1 n----. ^ ^^.rbonfvLof v!9o1rfu vq

ERA 0506-09-01

sM 2320

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415.1

05/28/70
06/0L/1"0

05/2'7 /r0

05/21 /r0
0s/28/L0

05/27 /10
05/28/L0

06/03/r0

0s/21 /r0

rrLY r\ / !

mg/L

99.82

93.3%
93.3U

93.3%

96 .12
96.12

96 .12
96.'72

94 .4e"

110.0%

06/08/I0 mql], CaCO3 50.3

22 .0

50.4

3.0
3.0

3.0

3.0
3.0

3.0
3.0

90.0

20 .0

)a

aa

)a
2.9

2.9
2.9

85.0

Water Standard Pofaranna Pannrl--nV??
! U YJJJ

ffd'+"F# : ffi##F:+F=



APPTIED SPEGIATION
ANII GONSUTTING, LLC

18804 Northcreek Parkway Bothe[[, WA, 98011

TeL: (425) 483-3300 Faxt (42s1 483-9818

www.app[iedspeciation.com

June 4, 2010

Cheronne Oreiro
Analytical Resources Inc.
4611 S. 134u Place Suite 100

Tukwila, WA 98168
(206) 6es-6200

Re: USG Hwy 99

Ms. Oreiro,

Attached is the report associated with t'welve (12) aqueous samples submitted for arsenite and

arsenate quantitation on May 26, 27, and 28, 2010. Each set of samples was received the same

day as the submittal date in sealed coolers at 0.1"C, -0.7"C, and 5.6'C, respectively. Arsenite and

arsenate speciation analysis was performed via ion cbromatography inductively coupled plasma

dynamic rlaction cell mass spectrometry (IC-ICP-DRC-MS). Any issues associated with the

analyses are addressed in the following report.

If you have any questions, please feel free to contact me at your convenience.

Sincerely,

frrT-
Ben Wozniak
Project Manager
Applied Speciation and Consulting, LLC



Applied Speciation and Consulti ng' LLC

RePort PrePared for:

Cheronne Oreiro

AnalYtical Resources Inc'

4611 S: l34th Place Suite 100

Tulc'il/ila, WA 98168

Project ID: USG HwY 99

June 4,2010

1. SamPle RecePtion

Twelve (12) aqueous samples *.'^" tubTitted for arsenite and arsenate quantitation on May

26,27, and 2g,2010. ;;i set of *"*pi", *u, ""tiuta 
the sam" day aJ the submittal date'

as indicated on the ;";;J;ain orcoitiu 6o6tr#, io-*a"a coorers at 
''r'c' 

-0'7"c'

and 5.6'C, resPectivelY'

The samples were received in a laminar flow clean hood' void of trace metals contamination

and ultra-violet raiialti;", *a ur"ig!"J-dir"Jt sample identifiers' Immediately upon

reception an aliquot "i """n 
,u*pt" *ui ni,.i"J ('.a5rrm, i"ro u polypropylene centrifuge

tube, and all frttrateJ;J;gtd -"-pd;;At''*t" tnto 'to"i 
in-a secure' monitored

refrigerator (maintained at a temperu*Jor+"c) until the analyses could occur'

2. SamPle PreParation

Allsamplepreparationisnerfory3dinlarrinarflowcleanhoodsknowntobefreefromfface
metals contamination. An applied *ut;, for dilutionr J;;pre preservatives are also

monitored for contamination to accounifor any biases associated with the sample results'

. ,.--r-.^:^ r.,, tcrcP-DRC-MS Immediately upon sampt? f"tp.it"l"l
ftft"ti0+Sf'*l i"a injected directly into a

':uliqoot of-"*h,u*pte was filtered with t 
i;i;"t;" a bufferedEDTA

,;*lr*n*l*rb*iffi;'ff r"t##"ffi"[""1;ild;-iorfrerd-preservationof 
the

submitted samPles'

3. SamPle AnalYsis

Allsampleanalysisisprecededbyaminimumofafive-pointcalibrationcurvespanningthe
entire concenfatioo ,*g. of-inJerest' Calibration curves J;;;f;*ed at theteginning of

each analytical day. -A:ll calibration ";;;;.""i"tto 
with each species of interest' are

standardized by hnlar regression resulting in a response fltor. Arl sampre results are

instrumentblank.o,,..t-"otoaccorrntfor-anyoperationalbiases.

4*k*##: ffiffi#==?



prior to sample analysis, all calibration curves are verified using second source standards

which are identifiea J. i"itiuf calibration verification standards (ICV)'

ongoinginstrumentperformanceisidentifiedbytheanalysiso|gontinulqcalibration
verification standardslccv) and 

"ootioJiog^.uriitutioo 
blanks (ccB) at a minimal interval

of every ten analYtical runs'

ArsenicspeciationAnalvsls-bv.IC-I9P-DRC-MS=A11.'TPl"sforarseniteandarsenate
quantitation *r* inductivery coupled plasma dynamic

reaction cell mass spectometv gc-lcffiE-r'isi,,'l|: ll.l"H".l;3lJliift*",:l'3"1;
ffi"",):?!"il:T,Tr"ffiil:l;ff;: F;h 2). Aliquots oreach sampre are injected onto

an anion exchange ..r".i*i ur" *ouiiJJ ii ^dt 
utio" 1pH > 7) gradient' The eluting

arsenic species *" tn.o iot oduced i"," 
" 
t"JJi*""*t Gfinluttu *htt" energy-transfer

processes cause drr;i;;ti"t , atomizati; il tt,;"tt9" r[" ioot are exfiacted from the

plur*u through " 
difil;;J;'y-pumpeal*"* interface and travel through a pressurized

chamber (DRC) containing a specific t;;;t g"s which.preferentially reacts with arsenic'

producing an entirely different *u., to Ji*g"?"tit-t"tlz) which can then be differentiated

from the initial isouJric interferences. A sofif,-state detector detects ions transmitted through

the mass analyzeroo tn. Uuri, of their;;;-;ilge ratio @lz)'and the resulting cunent is

processed by a datahandling system'

Retention times for each eluting species are compared to known standards for species

identification.

4. AnalYtical Issues

The overall analyses went well and no significant analytical issues were encountered' A11

quality control p*"i*, associated withThese samples were within acceptance limits'

It should be noted that an additional arsenic species-was.detected in most of the submitted

samples during ,#;;;itt 
"". "rvti* 

--vinirt 
the identity of this species sannsf !s

determined with certainty at thil ti-", tn" 
"oo..ot 

ution of arslnic associated it is estimated

to be 0.88pg/L rrr"wii+el-Qxe2E:i.6;;iL for 10-12630-QY17A' 5'eepf,L for 10-

12633_Qy1 7D,zs2;EL for 10--120K-qYfi"G' lr9qUdl,f"t 
t0-tz6+o-QY17K', 0'72vsL

for 10_12643_ayrff:3 s6psrLr- ro-r)i+o-dvrze,-a"d r.03pg/L for 10-12705-QY33E'

Traces of two additional species ,lr^rt:;l* A'tt-tt"a io tnt sarnples identifred as 10-12487-

eX92A, 10-12488':A;;2il; 10-l2at-ai92C; the,"oo""olttution of the sum of these

additionat species irirti*"Ga t" b" 0.;;;; i{,-o ot7tlslL, ando'ol4pglL' respectivelv' for

these three samples. Appried speciation'uio boorotiiog "uo 
p'rsue additional research to

identifi these species upon client request'

Theestimatedmethoddetectionlimit(eMDL)forarSniteisgeneratedfromreplicate
analyses of the fo*"rt rt*aura in the 

"lfi"I'uiioo "urve' 
Not all arsJnic species are present in

preparation bl"rk;ilf;, .MDi-;;1."1ations based on preparation blanks may be

arrifrcially UiaseO iow zu this species.' ;; i; traces of arsenate in-the reagents used for the

#ka=i:#G: ###-E#



speciation analysis, the eMDL for arsenate has been calculated using the standard deviation

of the associated preparation blanks.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,kw
BenWozniak
Project Manager
eppUea Speciation and Consul ting, LLC

;t'+p-F3f:. - F-8ffi #"'i:g€a*. E Es*= Ei1.+ _ffFef-+*:.!-aa
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SUBCONTRACIOR A}IAI,YSIS REOUE ST

CLTSTODY TRANSFER 05 /26 / 10

iaboratcry: Applied Speciation & Consul'tj-nqr
Lab CcnLact: Russell Gerads
Lab Adrlress: 18804 Northcreek Parkway
gothell, l'tA 98 011
Phone: 425-483-3300
Fax: 425-483-9818

r\nalYtical Proiocol: In-house
Spec:-aI lnstructi ons:

A-RI C.IiCNt: CDM

Project ID: USG tiwY 99
ARI Pl"I : Cheronne Oreiro

Phone:. 2A6-695-6214
Fax: 206-695'6ll0L

RequesLed Turn Arounci: 06/09/lO
Email Results (Y/N): o-aiI

A$Ss@
INCORPIOH'TTED

ARI Projecb:. Q)t92

i"letals (Sub)

r,imits of Liability. Subcoir cractor is expecteci co pertofilt af-l irequestecj ser!'/jses

iri accorciance vittk appraptiate methodology forrowiig staedarcl operaLrnEr Pr'ccecjure-q

ihaf rneec sranq-ards 
'icr -the inaustry. yLL xota-l- i-iabiTit! of ARr, it's ofiicets'

agerltst ear.c-loyees I or sucessors/ arisi;:gr out ai or in ccnnecLion hrjiil tne ::eguesteC

servlces, sha-l-l ;ot exceecj the negiotjatlc aarouat for: sa ju servjces- ?he agreerneirt

by uhe Su,bcori[racto-. xc perform s6.rrrjces reguesued by AR1 re-iease-" ?'3.i from any

iratrit:.ty ifi excess theieoi,.r:ct n'jthstanding any pr:ovisjon tc.the sont'rery in any

-cntrect? purc.na-se ordet or co-signeo' agrreenent between ARI ani the 'SubConErdctor-

ARI JD
cfient IDl
Add' l- f D Sampled Matrix Bottles sna I YSes

€ :-o-izael-QXg2A USGHwvgg-Sl'I5-05/10

Special fnstructions: AS speciacion

A5/25/LO Water

(As+3& As+5 )

€ ro-lzeBB-QX92B USGHrvy9g-SI'/4-05/10 C5 /25 /lO hiater
1 ?. nq

(As+3& As+5 )

Metal_s (Sr:b)

Special lnstructions: AS sPeciation

o to-lza89-QX92C USGlirvy99-Svili-05/10

Speci-al- llstructions: AS speciaticn

05 / 25 / lA [q]ater
1?.1n

iAs+3& es+5 )

Irletals (Sub )

O':0- 1 249fr-QX.g2J LrSGH'uy99-l4v{2-05l 10

ul:i.1tt"":'"=P
o I 0-i2491-QX92E, USGHT'Iv99-MFi3-05/ic

05/25/lo !'iater
Iq:4f,

(As+3& As+5)

Metais (Sub)

ffE 11tr,/1i [nl.l-er
VJI LJ' LV

I h. I h

NIecal s (Sub)

Specia.L Instruct icns : A-Q speciation (As+3e As+5)

rrael

Subconl- r:actor CustodY
Page i of

-t*ru.,p= 0.\'L\

F=€=+iF-_+e- . ,+tu.fl+ I { F!
EJq rE -=!{F ' g*E-FE-,i*++=-:

Foi:rr
')

omp"ni, dpr loate S lu lrc
orpar:y *, lDate \/"S ft'

L i nquished

- QX92



SUBCONTRACTOR AI'IAI,YSI S REQUE Sf
CUSTODY Tzu\NSFER 05/27 /10

Labcratory: Applied Speciatj_on & Consulting
l,ab Contact: S.ussell Gerads
l,ah Adciress: l-E804 Nor-Lhcreek parkr,.'av
Bothell, tiA 98011
Fhone: 425-483-33C0
I'ux: 425-433-9818

Analy'tical- PrctocoL: In-house
Special Instruct:ons:

A-Rf Cl-ienE: CDM
Projecr f D: USG High.,;ay 99

ARI Pt4: Cheronne Oreiro
Phone t 2O6-695-6214

5ax: 206-595-620]-

Requested Turn .Arcuno: O6/LL/LO
Em.ail" Results (y/N) : email

ii3rffH@
INCORPORAIED

ARf Project: QYTT

Limits of LiabititY. subcontract,or is e-xpecceci to perfcrnr atf reque-stecj sa-r-yice-s
i-r'r dcco"rdance ariti appropriate irrei:,bodoTogy foJiowing Sta::daro' Opeiat-:.ngr F.roceCu-r.esrhaf .neec srar-lo'aris for ine industry. The totaL Jiabiiiiy of ij't, its oificers,
agents, employeesl cr sucessors/ ar.l-si!"g out of or 1n conneciio-n r,rith the.reguescec:<errtioac <b:7r ']ot ex.ceeo the neEotiated arnouni for said serrzices. ?he acr-s-eeae1.tcby che Subcontractcr to perforn servjce-< -reguestecl by ARI re-leases .{RJ f.rci any
-liabi-] tty in e-\cess thereof, not withsta::o:.ng any provjsrcn to the contrary in anvconttact, trurchase ordet ot co-signed aEr-reement betrceen 4.RI and the.Subcontractor.

A:.T.T ID
^l 

I ^-- Th /9!!Er:l- iul

Adc'l_ ID Sampied l"iatrix Bo=tles Ana Jvses

C L0-t2G30-ey1lA usGHWygg-1"fi.r6-05/10

Specr.al- Tnstructions: Asf 3 & As+5

05/26/L0 litater l'4eta1s (Sub)

c 10- t-2 63_1-Qyi? D USGHr.rygg-Mi^js-05 /10

Special fnstruc'iions: As+J 6 A,5 r5

05 / 26 / 70 lirater
10: 25

fulsirl c fQrrh\
\uu!/

6 rc- tza=o-ey1?c usGHrrrygg-99-r--0s/10 05 / 26 / !0 i{af- er
LZt D0

I"letaIs (-sub )

Special Instructicns: As*-? & As-t-5

9 ro-r2640-oyr7K uscHh'yg9-Hw4-0511c

Specra-l Irsiructions: Asf 3 & As,F5

05 / 26 / L0 i^later
i3: 10

Fletals lSub)

t 1C-12643-QYi7N USGHI,'IY99-MIil_-05l10

Special fnstructions: As+3 & As+5

05/26/IC Water
14:35

fuIaf a I < f Qr:l'r\

a 10-i2646-QyllO Usci]tr"ty99-1{r.;0-05/10

Special fnstructions; As+3 & As+5

05 /26/1.0 I,/ater Idofele lQrrlr\

r-rIer

hed

irbil1

SubconLrac:or Custociy Forn'L - 0y17
P.d^ 1 nir 'l

;me
tOSo

jTrr.re

-/q ?o/-\_/.1 \'-
a'+,_r,Fj4fli . *=l+S5;ia l!.i-Jl;E f-;;#! . k#iig=#+ L!

lo

"*"-.,o ARi
ornFany^

'I i nn' r



st Bcor{rRilCTOR AT.IALYSIS REQT EST
CUSTODY TRANSFER 05/28 /lO

Labcra[.ory: App]_ied Speciarion & Ccnsulting
Lab CcntecE: Russel_i Gerads
l,ab Add=ess: 18804 lrlorthcreek parkwav
Bothell, hIA 98 011
Phone: 425-483-3300
Fax: 425-483-9818

AnaJ.yrical- Protocol: In-house
Specj.al fnstructions :

AR] ID
CHent fD,/
Add'I ID

ARI Project: ey33

ARI Cl-ient: CDM
Pro_'i ect f D: USG l{vry 9 9

ARI PM: Chercnne O::eirc
Phone: 2O6-695-62t4

Fax: 206-695-62C!

RequesLei Turn ArounC: OE/3O/Oa
Ema.tI Resul_ts (y/N) : enai]-

f,:s"n:ti@
INCOHPORATED

Limits of T'iabi1it1r. Subcont.racxor is e;<peccecl to periorn ajJ. reguestecj sepricesin acco-rCance wj'Lit approoriate mer.JSodology foTTowing Star:oaro' Operat-ingr Frocedu::es
f har meet stanoarcis for the r::dusiry. t-te toca-i ii;-bi|it-)t of ARl, i ts officers,
d'gerlEs/ elxp-loyees/ or suces5o-rsr aris ing cut cf or irt connection iy:tJr t.1e i^eq,uesceCser''iices, shajj not e.{ceed the negrotialec'a,rrouet for -said se-r'vices. :-ne aEreenerrby i'he Subccntrac-or to perform serzices req'uesteci by A;I'.I reJ.eases AJlr fron a.i:ylrabil ity in elsces.s tnereof, r'lot hrr.tnsuancing dny prcvisicn io tne coj.iL:.ary in a;ryconf,rect/ pu.l-c.hase order o-r Co-Sigrned aErreement beLr,.,eer:,4-Rj. and t,re Subconi^faCilOf_

Sarnpled Platrix Bott tes Arralvses
g L0-12705-QY33E USGitwy99-99-2-05/L0 OS/2j/L0 Warer

13:10
Special f nstruclions: Spec.i ated As (As+3 & As+5 )

lletais (sub)

\irbi.l-1 F^

Ii ncu-i sh -omPen' 
AP t

t"tre s/2g /to l"'^" , r zo
by1'Ve

,\ d\
)ornpany 

f,Sf )ate (/:tttu it*'' itro
Subcontractor Custody fcrm

Fage 1 of l-
S, {4\-

#rfl#* : A;*ffi#€€ F:;

QY33



J ;- Analyti cat Resou rces, I n co rpo rated

-aU Analytical Chemists and Consultants

June 14,2010

Alan Carey
CDM
14432 SE Eastgate Way, Suite 100
Bellevue, WA 98007

RE: Project lD: USG-Hwy-99, 19921-65021
ARI Job No: QY17

Dear Mr. Carey:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final results for samples from the project referenced above. Analytical Resources
lnc. (ARl) accepted six water samples on May 26,2010. For further details regarding
sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for various conventional parameters and totalidissolved
metals, as requested on the COC. Note all samples requesting Arsenic were analyzed by
both ICP-MS and Graphite Furnace. The Arsenic Speciation analyses were
subcontracted to Applied Speciation in Bothell, WA. All data have been included.

Total arsenic was present in the ICP-MS method blank at a level that was greater than
the reporting limit. The associated sample contained a concentration of arsenic greater
than ten times the level found in the method blank. No corrective action was required.

The dissolved matrix spike percent recovery of arsenic fell outside the control limits low
for sample USGHVIIY99-MW-05/10. The sample concentration exceeded the spike
concentration by a factor of four or more. No corrective action was required.

The matrix spike percent recovery of TOC fell outside the control limits low for sample
USGHWY99-MW6-05/10. The matrix spike was re-analyzed with comparable results. All
other quality control parameters were within limits. No corrective action was required.'

An electronic copy of this report as well as all supporting raw data will remain. on file with
ARl. lf you have any questions or require additional information, please contact me at
your convenience.

Sincerely,
ANALYTICAL RESOURCES, INC.

,11 . o'""./fr\
{iilL,Wlr\ \'

cYeronne oreiro 
..* 

)

Project Manager
(206) 695-6214
cheron neo@arilabs. com
www.arilabs.com

Enclosures

cc: eFile: QY17

Page 1 or {7
4611 South 134th Place, Suite 100. TukwilaWAg8l68 c 2O6-695-62OO.206-695-6201 fax
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JtA Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Cooler Receipt Form

Project Name:

COC No(s):

Assigned ARI Job 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?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 "C for chemistry). . . .. . .. 5E_ 5 !1

/z-\\
Tracking No: ( NA )

-\---'

Delivered by: Fed-Ex UPS Courier (and Delivered Other:

Temp Gun

tuah

YES ("r.ro

6"VeS, 
" 

no

(9 No

ff cooler temperature is out of compliance fill out form 00070F 
i | . .

coolerAccepteouv: AV o^t", ''sfJkf lC rt 
",

Complete custody forms and attach all shipping documents

Log-ln Phase:

Wasatemperatureblankincludedinthecooler? .Zf . ...,V.....................A YES 6
What kind of packing material was used? ... SuOpG g/ap W6t/. Gel Packs {rgy" Foam Block Paper Other.=,, 

-wassufficienticeused(if appropriate)?...................U/ L/. ....-.. NA ,G!^ No

Were all bottles sealed in individual plastic bags? FEy NO

Did alf boftles arrive in good condition (unbroken)? fEy-, NO

Were all boftle labels complete and legible? W NO

Did the number of containers listed on COC match with the number of containers received? fYFg" NO

Did all bottle labels and tags agree with custody papers? ffn NO

Were all bottles used correct for the requested analyses? /1% NO

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... % (y NO

Were all VOC vials free of air bubbles? ry "n 
NO

Was sufficient amount of sample sent in each bottle? .......... A (F NO

Date VOC Trip Blank was made a! ARl. .. ... . .. . . (y

* Notify Project Manager of discrepancies or concems *

Was Sample Split by ARI , 7(f , "5" , Dgte/Time:- 7 Equipment:- Split by:-

Samp,esLossed ,,, "lU [/l/l ,",., 5f?]/lrt ,,^., f CZ 5

SamDle lD on Bottle Sample lD on COC Samole lu on t'oftle Sample lD on coc

Additi onal Notes, Discrepancies, & Resol utions :

Bv: Date:

F4mftt

ilr8
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hst'

0016F
3t2t10

Revision 014

f'1"'*.f E '= ffifFi=,f$=
E5: _H 5 ar . E3€'F€S€;

Cooler Receipt Form
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INORGANICS AI\TALYSIS DATA SHEET
TOTAI METATS
Page 1 of 1

ANALYilcA:@

A,=""8#ff""t="

Sample fD: USGHWY99-I,fi16-05/L0
SAI"IPLE

Lab SampJ-e fD: QY17A QC Report No: QY17-CDM
LIMS ID:. L0-12630 n./ Project: USG Highway 99
Matrlx: Water r'r, /t / 1992I-6502I
Data Ref ease Authorized rltl$l/ Date Sampled: 05/26/10
Reporred: 06/08/70 t\ 

I Date Received: 05/26/10
V

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL pS/L a

3010A 05/28/70 50108 06/03/IA 744O-7O-2 Calciun 50 3s,300
30104 05/28/I0 60108 06/03/10 7439-89-6 Iron 50 L4,4OO
3010A 05/28/I0 60108 06/03/I0 7439-95-4 Magnesium 50 20,2OO
3010A 05/28/I0 60108 06/03/L0 7440-09-7 Potassiurn 500 3,49O
3010A 05/28/I0 60108 06/03/10 7440-23-5 Sodium 500 14,300

ll-Ana lrzte rrnclef er-f ed :f ni rzen RL
RL-Reportinq Limlt

FORM_I

L+b'E T ; ##W##



INORGANICS AI{AI,YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY17B
LIMS ID: 10-1263I A

Matrix: water lN t in^f ^ n^r ^-^^ ^,,+L^-: -^A.ll lll/ud Ld neaed5c HuLrruLrzca,u v/pannrr arr . t6 / nA / I0 I I

f,xs5ff:*@
INCORPORATED

SampJ-e ID : USGHWY99-149.f6-05/10
SAI{PLE

QC Report No: QY17-CDM
Project: USG Highway 99

r992r-65027
Date Sampled: 05/26/I0

Date Received: 05/26/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL PS/L O

200.8 A6/AI/rc 200.8 06/02/I0 7440-38-2 Arsenic
6010B A5/28/IA 60108 06/03/I0 7439-89-6 Iron

ll-An,a lrri- e ttncleto.te.l :1- nirren RL
RL-Reporting Limit

0.2 279
50 6,200

FORM-I

#*='5 -F . #ffi#wT



INORGA\TICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY17C
LIMS ID:. 10-L2632
Matrix: Water l,AI IData Rel-ease Authorized:. ll Yt
Reported: 06/08/IO 1 1

fixs5ff:rb@
INCORPORATED

Sample ID: USGHWY99-Mt[5-05l10
SAI'IPLE

QC Report No: QY17-CDM
Project: USG Highway 99

r992L- 6502r
Date Sampled: 05/26/I0

Date Received: 05/26/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nuurber Analyte RL VS/L O

7000A 05/28/I0 7060A 06/04/I0 7440-38-2 Arsenic

Il-An: lrzic rrndeter-1_ ed :f rri rren RL
Rl-Reporting Limit

L0 310

FORM-I



INORGANICS AI\TATYSIS DATA SHEET
TOTAI METALS
Page 1 of 1

Lab Sample ID: QY17D
LIMS ID:10-L2633
Matrix: Water
Data Release Authorize
Rcnnrfccl'O6/OR/IA

Als:fi8*@
INCORPORATED

Sanple ID : USGHWY99-!19,I5-05/10
SA}'lPLE

QC Report No: QY17-CDM
eroject: USG Highway 99

1992r-6502r
f\r*a Q.mhr^^. 05/26/I0

Date Received: 05/26/70

CAS Num.ber Analyte RL PS/L o
Prep
Meth

Prep
Date

Analysis Analysis
Method Date

3 010A
3 010A
3010A
3 010A
3 010A

05/28/r0
05/28/r0
05/28/r0
05/28/L0
05/28/L0

6 010B
60 10B

60108
6 010B
6 010B

06/03/r0
06/03/10
06/03/r0
a6/03/r0
06/03/1-0

7 440-70-2
7 439-89-6
7 439-95-4
7 440-O9-7
7 440-23-5

Calcium
Iron
Magnesium
Potassium
Sodiun

26,9OO
11 ,800
L7 ,3OO
3,860

15,500

50

50

50
500
500

II-An: l rrra rrnr-laFacl- ad :f ci rzon

RI,-RFnnr" i nc T,imit
RL

FORM-I
Pg{# F *e

EeGeE*€.#+E



INORGANTCS ANAI,YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab SampJ-e fD: QY17E
LIMS ID:. 10-12634
Matrix: Water
Data Release Authorized
Rcnortcrll O6/Og /I0

Als5fiSrb@
INCORPORATED

Sample ID : USGHWY99-MI,[5-05/10
SAI"IPLE

QC Report No: QY17-CDM
Project: USG Highway 99

r9927- 6s027
Date SampJ-ed: 05 / 26 / I0

Date Received: 05/26/70

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL pS/L O

20A.8 06/0I/I0 200.8 06/03/10 7440-38-2 Arsenic
6010B 05/28/IA 6010B 06/03/I0 7439-89-5 Iron

II-Ana I v1- e unrJef er-rer] :t oi rzen RL
RL-ReDort1no L-rmat

5 L,28O
50 5,070

FORM-I



INORGANICS ANAI,YSIS DATA SHEET
DISSOLVED METAT,S
Page 1 of 1

Lab Sample ID: QY17F
LIMS ID: 10-12635
Matrix: Water
Data Release Authorized
Ronnrf orl ' OG / OR / I0

Ai35fi3rr@
INCORPORATED

Sarnple ID : USGHWY9g-Mt[s-05/10
SAI{PLE

QC Report No: QY17-CDM
Project: USG Highway 99

L992L-6502r
Date Sampled: 05/26/I0

Date Received: 05/26/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL pS/L O

7000A 05/28/I0 7060A 06/04/r0 7440-38-2 Arsenic 100 1,090

tJ-Ana I vf e rrncletccl_ erl at o i rran RI-
Rl-Reporti-ng Limat

FORM-I



INORGATiIICS ANALYSIS DATA SHEET
TOTAT METAT,S
Paqe 1 of 1

AXs5fi8r!@
INCORPORATED

Samp1e ID : USGHWY99-99-1-05/10
SAMPLE

QC Report No: QY17-CDM
Project: USG Highway 99

7992I-6502r
Date Sampled: 05/26/IA

Date Received: 05/26/IA

Lab Sample ID: QY17G
LIMS ID: 70-12636 n^ IMatrix: Water IIN' ,
Data Refease Autho ti.ed\Y trY
Reporced: 06/ 08/10 \l

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ltS/L O

200.8 06/0I/I0 200.8 06/03/I0 7440-38-2 Arsenic
3010A 05 / 28 / I0 5010B 06 / 03/IA 7440-7O-2 Calcium
3010A 05 /28 / I0 60108 06 / 03/I0 7439-89-6 Iron
3010A 05/28/IA 6010B 06/03/f0 7439-95-4 t"lagnesium
3010A 05/28/IA 6010B 06/03/I0 744O-O9-7 Potassium
3010A 05/28/I0 60108 06/03/I0 7440-23-5 Sodium

Il-An: - rrf e rrnrieter:terJ :f rri rren RL
RL-Reporting Limit

2 2,220
50 35,600
50 4,840
50 16,900

500 4,290
500 L7,9OO

FORM-T
*-s =F -F f=fgfie+ {Ag_E i 3 e €=r€jeg. _:.,E-.



INORGA!{ICS ANAIYSIS DATA SHEET
TOTAL METAIS
Page I of 7

Lab Sample ID: QY17H
LIMS ID: Ia-I2631
Matrix: Warer At, I
n-f - n^ a,,+l-rnri -^aLJ(N, tudLd ncredse nuLtrv!LL\=vll lfl/
Rannrf arl . ^t6,/^r9, /1O \l fr\!/

Alstfi:*@
INCORPORATED

Sanple ID : USGHWY99-99-1-05/10
SAI{PLE

QC Report No: QY7]-CDM
Project: USG Hlghway 99

r992r-6502r
Date Sampled: 05/26/I0

Date Received: 05/26/74

Prep Prep Analysis Arral-ysis
Meth Date Method Date CAS Nurnber Analyte RL PS/L O

7060A 05/28/10 7060A 06/04/10 7440-38-2 Arsenic

lr-Anil rr- c rrndef cctcd :f rri rrc- RL
Rl-Reportinq Limit

100 2,430

FORM-I
ffiti*+,$--:lruSf-



INORGANICS AI\TAIYSIS DATA
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY17I
LIMS TD: 10-12638
Matrix: Water
Data Refease Authorlzed:
Reported: 06/08/1.0

Als:fi:*@
INCORPORATED

Sanple ID : USGHWY99-99-1-05/10
SAI'4PLE

QC Report No: QY17-CDM
Project: USG Highway 99

r992r-6502r
D:te S:mnled: 05/26/70

Date Received: 05/26/70

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Number AnalYte RL lts/L

200 .8
60108

06/0L/L0 200.8
05/28/r0 6010B

06/03/L0 7440-3A-2
06/03/r0 1 439-89-6

Arsenic
Iron

2

50
1 ,080

50

Il-An:lr;fe ttnclefcnfod at cirzcn RLse Yr

KL-KepOrErnq Llmat

FORM-I
#%iE -+, +l%#d F+
LE i -S. E . €=*ffi$€ia "-r



ANALYTICAL /IA
REd;i;;EK7
INCORPORATED

INORGAI{ICS A}IAT,YSIS DATA SHEET
DISSOL\ED METALS Samp1e ID: USGHWY99-99-1-05/10
Page 1of 1 SAI{PLE

Lab Sample ID: QY17J QC Report No: QY17-CDM
LIMS ID: 10-12639 Project: USG Hiqhway 99
Matrix: water nNz 1992I-6502I
Data Rel-ease Authorizedl:[){I Date Sampled: 05/26/10
Reported: 06/08/L0 V I Date Received: 05/26/10

\.J

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL 1u.S/L A

7000A A5 /28 /L0 7060A 06 / 04 /I0 7440-38-2 Arsenic

Il-An:l rzf e rrnclef er:tecl af oi ven RL
RL-Reporting Limit

100 L,O2O

FORM-I

E.+E-? F 4fgL'f,EL-cE--aqF- i E i = H*S%-*'*i



INORGAI{ICS ANALYSIS DATA SHEET
TOTAI METAIS
Pase 1 of 1

fixsbffieb@
INCORPORATED

Samp]-e rD : USGHWYg9-l,1hl4-05/10
SAI"IPLE

QC Report No: QY17-CDM
Project: USG Highway 99

r992I- 6502r
Date Sampled: 05/26/IO

Date Received: 05/26/IO

Lab Sample ID: QY17K
LIMS ID: 10-12640 An rMatrix: Water lfv. ,t/ n,Jata Ke_Lease Aurnorl-zecliL v
Danar-a.-r . nA/Aa/I0 ,l, 

't

Prep Prep Analysis Anal-ysis
Meth Date Method Date CAS Nunber Ana]-yte RL pS/L A

30104 05/28/10 6010B 06/03/10 744O-7O-2 Calciun 50 45,300
30104 05/28/10 5010B 06/03/10 7439-89-6 Iron 50 9,980
3010A A5/28/I0 6010B 06/03/I0 7439-95-4 l,Iagnesium 50 25,30O
3010A 05/28/I0 6010B 06/03/I0 744O-O9-7 Potassium 500 6,24O
30104 05/28/I0 60108 06/03/70 7440-23-5 Sodium 500 2L,'7OO

Il-An:' rzf e rrnrjeier-f ec] af oi rren RL
RL-ReDortino Limit

FORM-I



INORGA\IICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Samp1e ID: QY17L
LIMS ID: I0-I264L ,

Matrix: Water
Data Refease Authorized
Ronorf erl . O6 /OR /I0

fixs5fi:tb@
INCORPORATED

Sample ID : USGHWY99-MW4-05/10
SAI"IPLE

QC Report No: QY17-CDM
eroject: USG Highway 99

r9921,-6502r
Date Sampled: 05/26/I0

Date Received: 05/26/70

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pS/L O

200. B 06/OI/IA 2A0.8 06/02/10 7440-38-2 Arsenic 0.2 42.7
50108 05/28/10 60108 06/03/70 7439-89-6 lron 50 3,710

f 1-An: I rrf e rrnclef er:f ecl at oi ven RL
Rl-Reportinq Limit

FORM-I

ffik" t :F . ffiffiffi{ ?



INORGANICS ANAIYSIS DATA
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: QY17M
LIMS ID: \0-12642
Matrix: Water
Data Refease Authorized:
Rcnnrf orl . O6/Og /LO

SHEET

Analysis Analysis
Method Date CAS Number AnalYte

ANALYTICALI'I}I
RESOURCES\Z
INCORPORATED

Sample ID : USGHwYgg-14$'r4-05110
SA}CPLE

QC Report No: QYl7-CDM
Project: USG Highway 99

r992r-6502r
D:tc S:mnled: 05/26/I0

Date Received: 05/26/I0

Prep
Meth

Prep
Date RL Its/L

7000A A5/28/70 7050A 06/01 /IA 7440-38-2 Arsenic

ll-Ana lrrf e rrnclef ecf ed :t oi rren RLv t rttuL J

RL-Reportino Limlt

53020

FORM-I

$i+E.gT: ###gm



INORC,AI.IICS ANAIYSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample ID: QY17N
LIMS ID: 10-12643
Matrix: Water AAin-+- D^r ^--^ ^,.+1r^-.; -^A.lY1 ..L/dLd nercdsc nuLrlurrzcuav l./
Qannrfarl. A6/OR/1O f v

t1

INCORPORATED

Sample ID: USGHWY99-r{hIL-O5/L0
SAI"IPLE

QC Report No: QY17-CDM
Project: USG Highway 99

I992r-6502I
Date Sampled: 05/26/I0

Date Received: 05/26/L0

Alsbfi8rr@

PS/L a
Prep
Meth

Prep
Date

Analysis Analysrs
Method Date CAS Number Analyte RL

3 010A
3 010A
3 010A
3 010A
3 010A

05/28/r0
05/28/10
05/28/r0
05/28/r0
05/28/r0

6 010B
6 0108
6 010B
6 010B
6 010B

a6/03/L0
a6/03/r0
06/03/r0
06/03/70
06/03/r0

7 440-70-2
7 439-89-6
7 439-95-4
7 440-O9-7
7 440-23-5

Ca]-cium
Iron
Magnesium
Potassium
Sodium

27 ,tOO
6 ,660

14 , 600
2,830

10 ,500

50
50

50

500
500

Il-Anel rzf e rrncletFa'f e.l :t oi rren RL
RL-Reportinq Limit

FORM-I

E*i e E
#*6f:& + #=



INORGANICS ANATYSIS DATA SHEET
DTSSOI\ED METAI,S
Paqe 1 of 1

Lab Samp]e ID: QY17O
LIMS ID: 10-12644
Matrix: Water AA, tn-f - D^r^-^^ ^,,fhnri zadl.AA,/UdLd nclUdbU nuLrru-L-evy /y
Pannrrod. ft6/|r9, /1O l'll\t

Alsbfi8rb@
INGORPORATED

Sample ID : USGHWY99-MYV1-05/10
SAMPLE

QC Report No: QY17-CDM
Project: USG Highway 99

L992r-6502\
Date Sampled: 05/26/I0

Date Received: 05/26/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL pS/L A

200. B 06/0I/70 200.8 06/03/I0 7440-38-2 Arsenic
60108 05/28/L0 6010B 06/03/I0 7439-89-6 lron

Il-An: I rzf e rrndeter-f ecl af oi rren RL
RL-Re'oorti-nq Limit

1 506
50 4,290

FORM-I

E# .tr = 
,fl L"tg=4ELiFt F*il=E



INORGAI{ICS A}qATYSIS DATA
DISSOL\ED METAIS
Page 1 of 1

Lab Sample ID: QY17P
LIMS ID: 10-12645
Matrix: Water
Dara Rel-ease Authorized
Rennrf orl . O6 / nR / IO

SHEET

Analysis Analysis
Method Date CAS Nurnber Analyte

Alstf,:rb@
INCORPORATED

Sanp1e ID : USGHWY9g-MW1-05/10
SAIVIPLE

QC Report No: QY17-CDM
Pro;ect: USG Highway 99

r992I- 6502r
Date Sampled: 05/26/70

Date Received: 05/26/I0

Prep
Meth

Prep
Date RL Its/L

7000A 05/28/r0 7050A 06/04/I0 7440-38-2

tl-Anel rzte unrletenf ad :f cirren RLse Y+

RL-Reporting Limit

Arsenic r00 530

FORM-I

##ffi#e



INORGAI{ICS AI{ALYSIS DATA SHEET
TOIAL METALS
Page 1 of 1

Lab Sample ID: QY17Q
LIMS ID: 10-12646
Matrix: Water l\t', I

r ^--^ ^.-rL^-^i -^r. {r\/uara Kerease AuLnotrzea: ( ly.
Reporred:06/08/I0 \)"

ANALYTICALI.'ZA.
RESOURCES\Z
INCORPORATED

Sample ID : USGHWY99-M!{0-05/10
SAI"IPLE

QC Report No: QY17-CDM
Project: USG Highway 99

L992r-65021-
Dafe S:mnlecl: 05/26/I0

Date Received: 05/26/I0

CAS Number Analyte PS/L !z

Prep
Meth

Prep
Date

Analysis Analysis
Method Date RL

3 010A
3010A
3 010A
3010A
3010A

6 010B
50 10B
60 10B

6010B
60 10B

50

50
50

500
500

0s/28/r0
05/28/LO
a5/28/L0
05/28/rO
05/28/r0

06/03/r0
06/03/70
06/03/L0
06/03/70
06/03/r0

7 440-10-2
7 439-89-6
7 439-95-4
7 440-O9-7
7 440-23-5

Calcium
Iron
l'lagnesium
Potassium
Sodium

43,500
9 ,67O

24,OOO
5,840

20,500

Il-An: I rzf a rrndotanf arl :1- ni rzonv nrrqtl
pr 

-PA^ rfrn^ | rmlE

RL

FORM-I

w FF-.E &-_{ .-*' +



INORGANICS ANAT,YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QYl7R
LIMS ID: 1A-12641
Matrix: WaEer [fA'Data Release Authorized,U.! 

.Reported:06/08/70 ( fr/tu
\r-,/

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte

Alsbil8rb@
INCORPORATED

sample rD : usGHWY99-Mt[0-05/10
SAI'IPLE

QC Report No: QY17-CDM
Project: USG Highway 99

r992r-6502r
Date Sampled: 05/26/I0

Date Received: 05/26/I0

PS/L O

200.8 06/01/rc 200.8 06/02/I0 7440-38-2 Arsenic
6010B 05/28/I0 6010B 06/03/IA '7439-89-6 Iron

ll-AnalVte unclelocf ed :f ci rrer RL
RL-ReDorti-no Lrmat

0.2 70.0
50 3,620

FORM-I

GHSrT: #ffiffiffiffi



INORGANICS AIIALYSIS DATA SHEET
DISSOLVED META],S
Page 1 of 1

Lab Sample fD: QY17S
LIMS ID: 10-12648
Matri-x: Water
Data Release Authorized:
Ronnri-pri. n6/OR /IO

Alsbfi8rb@
INCORPORATED

Sample ID : USGHWY99-MW0-05/10
SAI"IPLE

QC Report No: QY1?-CDM
Project: USG Highway 99

7992r-6502L
Date Sampled: 05/26/I0

Date Received: 05/26/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL llS/L A

7000A 05/28 /I0 7060A 06/0'7 /I0 7440-38-2 Arsenic

l1-Ane lrrt e rrndef er:tecl at oi ven RL
RL-Reporting Limj-t

20 370

FORM-I

#Y fl? : ffiffiffiFG



INORGAI{TCS ANAIYSTS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY17E
LIMS ID: IA-12634
Matrlx: Water
Data Refease Authorized
Rcnnrfcrl ' OG /OR /70

*xs5fi8rb@
INCORPORATED

Sample ID : USGHWY9g-Mv{s-05/10
I'IATRIX SPIKE

QC Report No: QY17-CDM
Project: USG Highway 99

I9921- 65027
Date Sampled: 05/26/I0

Date Received: 05/26/74

}4ATRIX SPIKE QUA],ITY CONTROL REPORT

Analysis Spike I
Analyte Method Sample Spike Added Recovery a

Arsenic 200 .8 I, 280
Iron 60108 5,070

L,280
'7 ,1_60

25 .0
2,000

0.0% H

1_0 4Z

Pannrf ad i n rrn /T.

N-Controf Li-mit Not Met
l-J-9^ Rannrrerrz NIot Annl icahl o Q:mnle Concenl_ r:ti nn Tnn Hi ch
\lA-Trln't Annl i crl-rl o An:l rrl_o Tr]n1. Qni Leel

Per.enf Re.o\zerv Limits:. 15-I25%

FORM-V



INORGANTCS ANAIYSIS DATA SHEET
DISSOLVED META],S
Page L of I

Lab Sample ID: QY17E
LIMS ID: 10-12634
Matrix: Water f,li. ..,t4t/uaLa Ke_Lease Aurnorrzea:l M
Reported 06/08/IO t I

\_/

Als5fi8rb@
INCORPORATED

Sarnple rD : USGHWY99-Mv[5-05/10
DUPLICATE

QC Report No: QY17-CDM
Project: USG Highway 99

r992r-6502L
Date Sampled: 05/26/70

Date Received: A5/26/Ia

IiIATRIX DUPLICATE QUAIITY CONTROL REPORT

Arralysis Control
Analyte Method Sample Duplicate RPD Liutit O

Arsenic 200.8 I,280 1,140 LL.6e" +/- 202
rron 60108 5,070 5,200 2.52 +/- 20e"

kan^rt6d r n r1^ / |

*-Controf Limit Not Met
L-RPD Invalid, Limit : Detection Limit

FORM-VI
.ffi\*",'+ =?. f,Rffi#G:i=*ES't -i.-: IiEFE+A+.e=il=



INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: QY17F
LIMS ID: 10-L2635
Matrix: Water fA,
1-+- D^r ^-^^ ^,,rhnri -^al I\1 ,udLd ncrcdse AuLrruLrLelJ\[ wDanarf arr . AA / 

^a 
/70 \ 1\l

Arsbffsrb@
INCORPORATED

Sample ID : USGHWY99-M!{5-05/10
I'IATRIX SPIKE

QC Report No: QY17-CDM
Project: USG Highway 99

r992r- 6502r
Date Sampled: 05/26/70

Date Received: 05/26/IO

MATRTX SPIKE QUAIITY CONTROL REPORT

Analysis Spike t
Analyte Method Sarnple Spike Added Recovery a

Arsenic 7060A 1,090

Ronnrl-od in rra,/T,

N-Controf Lrmit Not Met

3,110 2,000 1012

H-? Rocnrzorrr NInl_ Annl ic:l-rl a Q:mnl c Concenl_ ra]- i on Tnn l-li chnyyrfeqvfef rvv rrrYr]
Tr]A-\lnr Annl i n:hl o An:I rrf a \laJ- Qni lrarl

Percent Recovery Limits: 15-125%

FORM-V



INORGANICS ANAIYSIS DATA SHEET
DISSOL\ruD METALS
Page 1 of I

Lab Sample ID: QY17F
LIMS TD: 10-12635 iMatrix: Water AA./

r ^^^^ n..-, lV,ltuala Kerease AuEhorrzed|ll \A
Rannrf orl ' 16 / nR / LO \ .,,

Alsbfi8rr@
INCORPORATED

Sample ID : USGHWY99-I,IS,I5-05/10
DUPLICATE

QC Report No: QY17-CDM
Project: USG Hiqhway 99

1992I-6502I
Date Sampled: 05/26/I0

Date Received: 05/26/L0

I,IATRIX DUPLICATE QUAIITY CONTROL REPORT

Anal-ysis Control
Analyte Method Sample Duplicate RPD Linit a

Arsenic 70604 1,090 1,090 0.0% +/- 20e"

Ponnrfad in .ta/fLvq frr Fyl !

*-Contro] Lrmit Not Met
L-RPD Invalid, Limit : Detection Limit

FORM-VT



Ars5ff:*@
INCORPORATED

INORGANICS ANAI,YSIS DATA
TOTAL METAIS
Page 1 of 1

Lab Sample ID: QYlTLCS
LIMS ID: 10-12630

SHEET

Analysis
Method

Samp1e ID: LAB

QC Report No: QY17-CDM
Project: USG Highway 99

1992r-65021
D:te S:mnled: NA

Date Recei-ved: NA

CONTROL

Matrix: Water A
n-+- D^r ^-^^ ^.,tn^-i.^^\.'udLd nEIgdDe auLllurfzgu\
Dannrra-1 . iC /ia /I0

ve/ evt

Analyte

BI,ANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike
Added

E

Recovery o

Calcium
I ron
Magnesium
Potassium
Sodium

Ronnrfad in rra./T.

6 0108
6 010B
6010B
6010B
6010B

97 30
20'7 0

10000
1010 0

9680

10000
2000

10000
10000
r0000

91.32
1-0 4Z

100%

101%

96.82

N-Controf l-imit not met
Control Limits: 80-720%

FORM-VII

#Y*3T r qSffi#EE



Als5fi:*@
INCORPORATED

INORGAI{ICS AI{AI,YSIS DATA SHEET
TOTAI META],S
Page 1 of 1

Lab Sample ID: QY17MB
LIMS ID:10-12630 i
Matrix: Water lh-/ ,

r^^^^ ^..r1. _ .. _ LI; \fu/uaLa Kerease AuLnorrzew v'/
Reported: 06/08 /I0 \ /

Sanple ID: METHOD BLANK

QC Report No: QY17-CDM
Project: USG Highway 99

r992r- 6502r
D:tc Samnl cd. NA

Date Received: NA

RL
Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Number Analyte Ps/L a

3 010A
3 010A
3 010A
3 010A
3 010A

60108
60108
60108
6 010B
60108

50
50
50

s00
500

50
50
50

500
500

a5/28/r0
05/28/r0
05/28/70
05/28/L0
05/28/r0

06/03/r0
06/03/10
06/03/10
06/03/r0
06/03/L0

1 440-10-2
1 439-89- 6
?,4?O-Otr,-,1

1 440-09-1
1 440-23-5

Calcium
fron
M:nnaqi rrm

Potas sium
Sodium

U

U

U

U

U

Il-An: I r;ra rrnr'lol- ontorl :f ai rzon

Rl,-Rennr''nc T imiL
RL

FORM-I
4--*.ts,€i -E .-Eg g =lL F



fits5fi8r;@
INCORPORATED

INORGANICS AI{Af,YSIS DATA SHEET
TOTAI METAJ,S
Page 1 of 1

Lab Sample ID: QY1TLCS
LIMS ID:. 1a-I2636
Matrix: Water
Data Release Authorized:
Reported : 06 / 08 / 70

Analyte
Analysis
Method

Sample ID: LAB CONTROL

QC Report No: QYl7-CDM
Project: USG Highway 99

1992r- 6502r
Date SampJ-ed: NA

Date Received: NA

BI,ANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike t
Added Recovery A

Arsenrc

Pannrf or-l i n rra /T

N-Control- fimrt not met
Controf Limits : 80-I20e.

200 .8 21 .3 25 .0 109?

FORM-VII
E--i+,f '= : . #E,rue; F
L1+ E g. .F " q:sE5€J{F.ji



AIs5ff:*@
INCORPORATED

INORGANICS ANAIYSTS DATA SHEET
TOTAI METALS
Page 1 of 1

Lab Sample ID: QY17MB
LIMS ID: 70-!2636
Matrix: Water
Data Release Authoriz
Rcnnrf crl ' OG / OR / IO

Sample ID: METHOD BLANK

QC Report No: QY17-CDM
Project: USG Highway 99

r9927- 6502r
f):j- c Samnr ed' NA

Date Received: NA

Prep Prep Analys5-s Analysis
Meth Date Method Date CAS Nurnber Analyte RL pS/L a

200.8 06/0I/f0 200.8 06/02/I0 7440-38-2 Arsenic

Il-An: I rrf e rrnr]erF.1- e.] :t ni rran Ql
RL-Reporting Limrt

0.2 1.0

FORM-I
fA={,* + --F ffiFie*R"*5 e-
+-E- 

= A : F_/i lL-E E:F +-.= +-



Al35il3rr@
INCORPORATED

INORGAI{ICS AI\TAIYSf S DATA
TOTAI METAIS
Page 1 of 1

Lab Sample fD: QY1TLCS
LIMS ID: 10-12631
Matrix: Water
Data Release Authorized:
Reno-f erl:. O6/OB /10

Sarnple ID: LAB

QC Report No: QY17-CDM
Project: USG Highway 99

19927- 6502r
Date Sampled: NA

Date Received: NA

BLANK SPIKE QUAIITY CONTROL REPORT

SHEET

Analysis
Method

CONTROL

Analyte
Spike
Found

Spike
Added

t
Recovery }z

Arsenac 7060A 108 100 108?

Qannrtod in tta/fr\Elrv!reu frr P9lu

N-Control fimit not met
Controf Limlts : 80-720t1

FORM-VII

,li*74.qg'gtu!+qt'



fiis8fi8r;@
INCORPORATED

TNORGANICS ANALYSIS DATA
TOTAI METATS
Page 1 of 1

Lab Sample fD: QY17MB
LIMS ID:. 10-12631
Matrix: Water
Data Release Authoriz
Renortccl : O6 /OR /I0

SHEET

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Analyte

Sample ID: METHOD BLANK

QC Report No: QY17-CDM
Project: USG Hj-ghway 99

r992r-6s02r
l-t:J- e S:mnl cd. NA

Date Recelved: NA

RL PS/L

7060A 05/28/r0 7060A 06/04/r0

ll-Ana lwf e rtnclef pcrcd :f ci rzen RL
1n^ | rmll-

'7 444-38-2 Arsenic

FORM-I
.+at',6 ad .. #Fe--#airjf 9 -€ .{ €Wg==;=qil+



AlsbffSrb@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QY1TLCS
LIMS ID: 10-1263L
Matrix: Water
Data Refease Authorlzed:
Rcnnrferl' O6 /OA /I0

Analyte
Analysis
Method

Sampl-e ID: LAB CONTROL

QC Report No: QY17-CDM
Project: USG Highway 99

r9921--6502L
Defc S:mnlorJ' NA

Date Received: NA

BI,ANK SPTKE QUATTTY CONTROL REPORT

Spike
Found

Spike t
Added Recovery A

Arsenic
fron

Pannr1- ar-t i n ,'n ./Tr\sPv! L ev rrl |]Y / !

N-Control fimit not met
Control- Limits: 80-7202

200 .8
6 0108

25 .8
201 0

25 .0
2000

103%

r0 4z

FORM-VII
E_8ts Ft ,r - E!i'EE!FEE*aE-",d:eai . 

-F€r@r!gl$



fiisbff8rr@
INCORPORATED

INORGANICS AI{AI.YSTS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample fD: QY17MB
LIMS ID: 10-1263I
Matrix: Water
Data Refease Auchorized
Reported: 06/08 /f0

Sanple ID: METHOD BLANK

QC Report No: QY17-CDM
Project: USG Highway 99

1992L-6502I
D:J-e S:mnlcd: NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL PS/L O

200.8 06/0I/70 200.8 06/02/70 1440-38-2 Arsen.ic 0.2 0.2 U

60108 05/28/10 60108 06/03/10 1439-89-6 rron 50 50 U

Tl-An^lrri-c rrnr'leter:fecJ af oiven RL
Rl-Reporti ng Limit

FORM-I

GHAT: #####



fixsbfi8r!@
INCORPORATED

INORGAI{ICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sarnple ID: QY1TLCS
LIMS ID: L0-12632
Matrix : Water 04,' ,,
n-f - D^r ^-^^ ^,,rhnrj -^al./N/udLd ncrcdss nuLllurLLeJ\l tL,/

Reported 06/08/L0 1 /

Analyte
Analysis
Method

Sarnple ID: LAB CONTROL

QC Report No: QY17-CDM
Project: USG Highway 99

r9921"-6502L
D:fc S:mnlcd' NA

Date Recei-ved: NA

BLANK SPIKE QUA],ITY CONTROL REPORT

Spike
Found

Spike t
Added Recovery a

Arsenrc

Pannrl- ari i n tta /L

7060A 202I 105%

N-Control limit not met
Control Limits: 80-1-202

FORM-VII
fr=-f * €-+ .,a=::6%ff -*

LeiE i. f . ffik*m=€ r-



AXsbil8rr@
INCORPORATED

INORGANICS AI{AIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: QY17MB
LIMS ID z 10-12632
Matrix: Water
Daca Release Authorized
Reported:. O6/OB/I0

SampJ-e ID: METHOD BLANK

QC Report No: QY17-CDM
Project: USG Highway 99

r992r- 6502r
l-):fc Samnlod. NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pg/L O

7000A 05/28/10 7050A 06/04/70 1440-38-2 Arsenic 1 1 U

lJ-Anal vre rrnclef ccf cd :f rrr rron RLv rrrrqfl

RI -Rerrorf ino r,imit

FORM-I

f,+HFe -F'ffiffi#*Ggi+{#;E-="=+ff.#tu:-+,+



SAI"IPLE RE SULTS -CON\IENT f ONAIS
9Y17-CDM AX$fi8*@

INCORPORATED

99Matrix: Water Al
Data Release Authorizedl.4,'
Rcnorfcd: 06/1O/1O I L

J

Drni anl- .

Event:
F)rl- a Q:mn l aA .

Date Received:

USG Highway
r992I-65027
0s/26/1.0
05/26/r0

Analyte

Client ID : USGHWY99-14.I6-05/10
ARI ID: LO-L2630 QY17A

Date
Batch Method Units RL Sample

AlkaJ-inity

Carbonate

Bicarbonate

Hydroxide

Tn1-:l Qrr<nondad SOlidSv uutsvrrvvu

Chloride

N-Nitrate

N-Nitrite

Suf fate

Cl-cm i c: I C)xrzccn Demand

Tnf:l Orrr:nin C:fbOn

RL
U

06/08/70
060810#1

06/08/L0

06/08 /r0

06/08/70

05/2'7 /r0
052'71"0#7

05/21 /L0
052710#1

05/21 /r0
052710#1

05/2'7 /r0
0527 I0#I

05/21 /r0
0521 t0#L

06/03/r0
060310#1

05/2'7 /r0
052'710#I

sM 2320

sM 2320

sM 2320

sM 2320

EPA 160.2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415 . 1

mgll, CaCO3

mgl], CaCO3

mgl], CaCO3

mgll, CaCO3

mg/L

mg/L

mg-N/L

mq-N / .L

mg/L

mq/L

mq/L

1.0

1.0

1.0

1.0

2.I

0.5

0.1

0.1

0.1

5.00

1.50

201

< 1.0

201

< 1.0

'7 .3

< 0.1u

< 0.1 u

< 0.1_ u

o)1

An:lrr1- inrI ran^r1- inc I imiI

Undetected at reported detection 1imit

Water Sample Report-QYl7
.*i%':*_+e-5,
1H--#.H!#bf



Matrix: Water
Data Refease Authorized
Rennrted : O6 /1 O /I0

Analyte

SAI.{PLE RESITLTS-COIWENTIONAIS 4NALyT1CAL d\
QYl7-CDM RESOURCES\7

INCORPORATED

Prnra-r. tt\t- Hrdnr^ra\r v9

Event:. t9921-65021
Date SampJ-ed: 05/26/I0

Date Received: 05/26/70

Client ID : USGHWY99-L$.I5-05/10
ARI ID: 10-12633 QY17D

Date
Batch Method Units RL Sample

Af kal- j-nity 06/08/10 SM 2320 mg,/L CaCo3 1.0 I18
060810#1

Carbonate

Blcarbonate

lJrzdravi da

Ch-Ioride

L\ -L\ 1t rat' e

N-Nitrite

Suffate

06/08/10 SM 2320 mg/L CaCO3 1.0 < 1.0 U

06/08/10 sM 2320 mq/L CaCo3 1.0 I18

06/08 /I0 SM 2320 mgll, CaCo3 1. 0 < 1.0 U

Totaf Suspended Solids 05/21/10 EPA 160.2 mg/L
0527 r0#I

05/21 /10 EPA 300.0 mg/L
052710#1

05/21 /10 EPA 300.0 mg-N/L
0527 r0#I

05/27 /I0 EPA 300.0 ng-N/L
052'7 t0#r

05/2'7/10 EPA 300.0 ms/L
0521 r0#L

05 /27 /lO EPA 415.1 mg/L
052710#1

1. s 28.5

0.5 '7.6

0.1 < 0.1 u

0.1 < 0.1 u

0.1 < 0.1 u

r-homia:r ovrraon Demand 06/03/10 EPA 410.4 mq/L 5.00 II .2
o6o31O#1

Tnt:l Orn:nic C:rbon 1.50 5.05

RL AnaJ-ytical reporting Iimit
U Undetected at reported detection limit

Water Sample Report-QY17



SAI'{PLE RE SULTS -CON\ENT IONAIS
QY17-CDM Als5fi8rb@

INCORPORATED

Matrix: Water
Data Release Authoriz
R ennrt pd ' O 6 / 1 O / 1 0

Analyte

Client ID : USGHWY99-99-1-05/10
ARI ID: tO-t2636 QY17c

Date
Batch Method

Prni ocl- .

Event:
Date Sampled:

Date Received:

Unj-ts

USG Highway
r9927- 6s02r
05/26/10
05/26/10

RL SanpIe

Alkalinity

Carbonate

Bicarbonate

lJrrrirnvi da

T^r: I Srrsncn.ic.l SOlidS

Chl-oride

N-Nitrate

N-Nitrite

Sulfate

Che'ni c: I Ovrrccn Demand

Tnf:l Oroanic -,11[9n

06/08/r0
060810#1

06/08 /r0

06/08/L0

06/08/L0

0s/21 /r0
052710#1

05/21 /r0
052'7 L0#I

05/2'7 /70
052'7 70#1

05/21 /r0
0s2710#1

05/2"7 /r0
0521 L0+I

06/03/10
060310#1

05/21 /r0
0527 I0#I

sM 2320

sM 2320

sM 2320

sM 2320

RPA 160.2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415.1

mgl], CaCO3

mgl], CaCO3

mgll, CaCO3

mglI, CaCO3

mg/L

mg/L

mg-N/L

mg-N/L

mg/L

mg/L

mq/L

193

1.0

193

1.0

9.9

1A

< 0.1 u

< 0.1 u

1.6

4.83

1.0

1.0

1.0

1.0

1.0

0.5

0.1

0.1

0.1

s.00

1.50

RL
U

An:lrrl. in:I rannrf ina 1imit4rrqrl !v}/v! urrrY rflre

Undetected at reported detection fimlt

hlir6r \imh t6 RAhnrt-t )Y | /u Yrr.



SAIVIPLE RE SULTS -CONVENTIONAIS
aY17-CDM AIsffi8eb@

INCORPORATED

99Matrlx: Water A
Data Release AuthorizedbA
Renorfeci : O6/1O/IO I\:e

i.,rt

Pr^i a.J- .

Event:
Date Sampled:

Date Received:

USG Highway
I992I-65021
05/26/r0
05/26/L0

Analyte

Client ID : USGHWY99-M!{4-05l10
ARI ID: LO-t2640 QY17K

Date
Batch Method Units RL Sarnple

Alkalin:-ty

Carbonate

Blcarbonate

Hydroxide

Tnt a I Srr qncndecl SOIidS

Chforide

N-Nitrate

N-Nitrite

Suffate

Chemical Oxvoen Demand

Tof al Oronni r: Carbon

RL
U

06/08/r0
060810#1

06/08/r0

06/08/r0

06/08/r0

05/21/L0
0521 r0#r

05/2"7 /70
052'7I0#I

05/21 /r0
052710#1

05/27 /r0
052'7I0#L

05/21 /r0
052710#l-

06/03/r0
060310#t_

05/2'7 /L0
052710#1

sM 2320

sM 2320

sM 2320

sM 2320

EPA 160 . 2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415.1-

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mg/L

mq/L

mg-N/L

mg-N/L

mg/L

mq/L

mq/L

264

1.0

z6q

1.0

11. 6

9.6

< 0.1 u

< 0.1 u

30.3

11.1

1.0

1.0

1.0

1.0

1.0

0.5

0.1

0.1

0.1

5.00

1.50

^nr'lt,f 
.iar'l r^h^rf ina I imifnrrdry Lrgaf rvIJv! urr19 rrr[r L

Undetected at reported detection limit

InT:f ar Q:mnl a Ronnrl--OV-l ?L YTT I

ffts?dHE i -"s



SAMPLE RESULTS-CONVENTIONAIS 4NALyT;CALa
QY17-CDM RESOURCES\/

INCORPORATED

Matrix: Water fu Project: USG Highway 99
Data Release Authorized:\i1 Event: 1992I-6502I
Rennrted : 06 /1 O /IO \/' Date Sampled: 05 /26/70

. Date Received: 05/26/10

C1ient ID: USGHWY99-MI{1-05/10
ARI ID: LO-L2643 gY17N

Analyte
Date
Batch Method Units RL Sample

Alkalinity 06/08 /1,0 SM 2320 mgll, CaCO3 1.0 152
060810#1

Carbonate

Bicarbonate

I-lrurl raw'i rio

Chforide

t\ -L\ .I traI' e

N-Nitrite

Sul- f ate

06/08/\0 SM 2320 mglI, CaCo3 1.0 < 1.0 U

06/08/10 sM 2320 mgl], CaCo3 1.0 I52

06/08/70 5M2320 mgll,CaCo3 1.0 <1.0U
rnr=r el1ch^h..r^/-r sol_ids 05/21/70 EpA 160.2 mg/L

0521 I0#I

05/21 /I0 EPA 300.0 mg/L
0521 10#L

05/21 /L0 EPA 300.0 ng-N/L
052710#1

05/21 /I0 EPA 300.0 mg-N/L
052710#1

05/21 /I0 EPA 300.0 mg/L
0521 r0#r

05/2'7 /70 EPA 415.l- mq/L
052710#1

1.1 2.'7

0.5 4.4

0.1 < 0.1 u

0.1 < 0.1 u

0.1 2.8

fhomi n: r ovrrnan Demand 06/03/10 EpA 410.4 mq/L 5.00 29.1
o6o31O#1

Total- Organic Carbon 1. s0 L2.4

RL Analytical reporting limit
U Undetected at reported detection limit

In7:1- ar Qrmnl a Ponari- -f)V-1 7u vr+,

fl} E.F*1 
= 

*ftERgftE-E-1}s-?i s =H.. E " €r7 E_E €,= *? =*l



sAl"lPLE REsuLTs-coliIVENTroNAls 4NALyrtcAL d\eYl7-cDM REsouRcEs\7
INCORPORATED

Matrix: Water ln Pro;ect: USG Highway 99
Data Release AuthorizeOd^,r(, Event : 19927-6502I
Ronnrf pri : 06/10/10 \lt D:ta S:mnl od. 05/26/10

' D;;;"*;;i;;;; 05/26/10

Client ID : UScHWY99-lrl!{0-05/10
ARI rD: lO-L2646 QY17Q

Analyte
Date
Batch Method Units RL Sanple

Afkaflnity 06/08/10 5M2320 mgll,CaCO3 1.0 269
060810#1

Carbonate

Bicarbonate

Llrrrlrawi do

Ch-Ioride

N-Nitrate

N-Nitrite

Sulfate

1.0 10.3

0.5 10.0

0.1 < 0.1 u

0.1 < 0.1 u

0.1 2.6

06/08 /I0 SM 2320 mq/L CaCO3 1. 0 < 1. 0 U

06/08/70 SM 2320 mgl], CaCo3 1.0 269

06/08/10 sM 2320 mgll, CaCo3 1.0 < 1.0 U

.hami nr r Avvnan Demand 06/03/10 EpA 410.4 mg/L 5.00 29.4
060310#1

m^!^r n-^^-. ^ ^^rbonr v LoI v! 9arrIu ua

Total Suspended Sol-ids 05/2'7 /I0 EPA 160.2 mq/L
052'7 70#I

05/27 /I0 EPA 300.0 mq/L
0521 r0#I

05/2'7/L0 EPA 300.0 mg-N/L
0521 I0#7

05 / 2'7 / 1,0 EPA 300 . 0 mg-N/L
052710#1

05/21/L0 EPA 300.0 mg/L
0521 L0#.r

05/21/I0 EPA 415.1 mg/L
052710#1

RL Analytical reporting limit
U Undetected at reported detection limit

1.50 rr.2

TnI:1- ar Q:mnl a Ponnr1- -OVT ?u vr+,

aHH = i' W4ffi*4*q



Matrix: Water l\ rr

n-r- D^r ^-^^ n,.*hnr.i ,-a.lliudLd ncled5e nuLlrvrrzsu. \': -

Danarf arr. c'^ /1A /10 ! "
,j

MS/MSD RE SULTS - CO}IIVENT I ONAIS
QY17-CDM

Praianf.

Event:
l-l:l-o Q:mnlarJ.

Date Received:

Method Date Units Sample Spike

ANf.-_.--. a,
REJ8l',#;i@
INCORPORATED

USG Highway 99
1992r-6502I
0s/26/70
05/26/r0

Spike
Added RecoveryAnalyte

ARI ID: QY17A

Chloride

N-Nitrate

N-Nrtrite

Sul-f ate

rvLqf vr9drrru

T^+-l n,^-^; ^rvLof vrvorrf,u

C]-ient ID : USGHWY99-!lhl6-05/10

EPA 300.0 05/21 /70 mq/L

EPA 300.0 05/2'l/I0 mg-N/L

EPA 300.0 05/2'7 /I0 mg-N/L

EPA 300.0 05/2'7 /70 mg/L

EPA 415.1 05/21 /I0 mg/L

EPA 415.1 05/21 /!0 mg/L

Carbon

Carbon

'7.3

0.1

0.1

0.1

9 .21

9 .21

r6 .6

I.9

1.9

2.2

22 .1

23.3

10. 0

2.0

2.0

2.0

20 .0

20 .0

93.0%

95.02

95.0U

110.02

61 .2e"

'/ 0 .22

Water MS/MSD Report-QY17



Matrix: Water
Data Release Authorized
Rennrteci. n6/1nl10

Analyte

REPLICATE RESI'LTS-CONVENTIONAIS
9Y17-CDM

ANA.\rr^^, a
REsbLii:;;@
INCORPORATED

USG Highway 99
1992r-65021
05/26/r0
05/26/r0

Replicate(s) RPD/RSDMethod

Drnionf.

Event:
Date Sampled:

Date Received:

Date Units Sanple

ARI ID: QY17A Client ID: USGHwY99-!tw5-05/10

Afkalinity SM 2320 06/08/10 mglT, CaCo3 201

Carbonate SM 2320 06/08/10 mgl], CaCO3 < 1.0

Bicarbonate SM 2320 06/08/10 mgll, CaCO3 201

Hydroxide Sr4 2320 06/08/70 mgll, CaCO3 < 1.0

Total- Suspended Sof ids EPA 160.2 05/2'7 /I0 mq/L 41.5

Chl-oride EPA 300.0 05/27 /I0 mg/L 1 .3

N-Nitrate EPA 300.0 05/2'7 /I0 mg-N/L < 0. 1

N-Nitrite EPA 300.0 05/2'7 /I0 mg-N/L < 0.1

Sulfate EPA 300.0 05/27 /L0 mg/L < 0.1

Totaf Organic Carbon EPA 415.1 05/2'7 /I0 mg/L 9.27

201

< 1.0

201

< 1.0

47 .1

< 0.1

< 0.1

< 0.1

9 .71

0.0?

NA

0.0%

NA

0.5?

0. 0%

NA

NA

NA

1. 1%

I^J^1-ar Ranl i crl- o Ronnrf -OVT f

E=E = 
-Ii Ei #g=#+tr=:



CONTROL RE SULTS - CON\ZENT TONAI,S
QY17-CDM Ars5fi:*@

INCORPORATED

99Matrix: Water
Data Release Authorized
Renortecl; 06/1O/I0

Analyte/Method QC ID Date Units

Proj ect: USG Highway
Event: 1992L-6502I

l-):fc S:mnlad. \lA
Date Received: NA

Spike
LCS Added Recovery

Tnfal Srrsncnded SOI-idSvsvrvrrvvv

EPA 160.2
ICVL 05/21/I0 mq/L 49 .4 50.0 98.8%

Water Lab Control- u Yr.l.J



METHOD BLANK

Matrix: Water /h .
r^^^^ ^.-!L---- ---'. lll 1uaLa Ke-Lease AuLnorazeq: \ /"

Reported: 06/70/I0 \ /

RE SULTS -CON\TENT I ONAI,S
QY17-CDM

ANr"-'--- aRE$lii&iw
INCORPORATED

uSG HrOnWaV yy
;- ^^;IYJZT-O3UZI

NA
NA

Prni ccl- .

Event:
l-):f a Q:mnl od.

Date Received:

Analyte Method Date Units BIank ID

Tnt: I Srrsnonded So-lids

Chforide

N-Nitrate

L\-L\r1-rrte

Suf fate

Chpmie:l C)xrzoen Demand

T^-^r n*---i ^ ^^.rbonfuLdI vr9olrru vo

EPA 160.2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415.1

05/2'7 /r0

05/21 /t0

05/21 /10

05/21 /r0

0s/21 /10

06/03/r0

0s/21 /r0

rLrv / !

mg-N/L

md/1.

< 1.0 U

< 0.1 u

< 0.1u
< 0.1 u

< 0.1 u

< 5.00 u

< 1.50 U

Water Method Bfank RAnArf-( )Y | /



STAI.IDARD REEERENCE RESULTS-COI{\ZENTIONALS 4NALyT1CAL A
QY17-CDM RESOURCES\7

INCORPORATED

Matrix: Water An.___,.1 h.uara Ke_Lease AurnorJ- zecl:[.. y

Rennried I 06/1O/10 l-,P
\J

Project: USG Highway 99
Event: I992I-65021

D:tc S:mnlecl: NA
Date Recei-ved: NA

True
Analyte/SRM ID Method Date Units SRM value Recovery

dfNqffrrf Ly

ERA #P1l-4506

Chlorlde
ERA #230109

N-Nltrate
ERA #09127

N-Nitri-te
ERA #030309

Suffate
ERA #220109

SM 2320 06/ 08/10 mgl], CaCo3 50.3 50.4 99.8?

EPA 300.0 05/21 /I0 mq/L 2.8 3.0 93.32

EPA 300.0 05/21 /I0 mg-N/L 2.8 3.0 93.3%

EPA 300.0 05/21/10 mg-N/L 2.9 3.0 96.'7e"

EPA 300.0 05/21/70 mg/L 2.9 3.0 96.12

f-hamin:r owrrnon Demand EPA 410.4 06/03/f0 mg/L 85.0 90.0 94.4e"
Thermo Orion #I01

rar: r Ararn i ^ .1rbon EpA 415.1 05/21 /10 mq/L 22.0 20.0 110.02i v Laf vr 9orrav uo

ERA 0506-09-01

Water Standard Reference Report-QY17
-. .+ 
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APPTIEII SPECIATION
AND CONSUTTING, ttc 18804 Northcreek Parkway Bothett, WA. 98011

Tel.: (425) 483-3300 Fax: (425) 483-9818

www,app[iedspeciation.com

ie

;(
3(

June 4,2010

Cheronne Oreiro
Analytical Resources Inc.
4611S. 134'nPlace Suite 100

Tukwila. V/A 98168
(206) 69s-6200

Re: USG Hwy 99

Ms. Oreiro,

Attached is the report associated with twelve (12) aqueous samples submitted for arsenite and

arsenate quantitation on May 26, 27 , and 28,2010. Each set of samples was received the same

day as the submittal date in sealed coolers at 0.1"C, -0.7"C, and 5.6'C, respectively. Arsenite and

arsenate speciation analysis was performed via ion chromatography inductively coupled plasma

dynamic reaction cell mass spectrometry (IC-ICP-DRC-MS). Any issues associated with the

analyses are addressed in the following report.

If you have any questions, please feel free to contact me at your convenience.

Sincerely,

3drl
Ben Wozniak
Project Manager
Applied Speciation and Consulting, LLC
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Applied Speciation and Consulting, LLC

Report Prepared for:

Cheronne Oreiro
Analytical Resources Inc.

4611 S. l34thPlace Suite 100
Tukwila, WA 98168

Project ID: USG Hwy 99

June 4, 2010

1. Sample Reception

Twelve (12) aqueous samples were submitted for arsenite and arsenate quantitation on May
26, 27 , and 28, 2010. Each set of samples was received the same day as the submittal date,
as indicated on the attached chain of custody (COC) forms, in sealed coolers at 0.1"C, -0.7"C,
and 5.6"C, respectively.

The samples were received in a laminar flow clean hood, void of trace metals contamination
and ultra-violet radiation, and assigned discrete sample identifiers. Immediately upon
reception an aliquot of each sample was filtered (0.45pm) into a polypropylene centrifuge
tube, and all filtrates and original sample bottles were then stored in a secure, monitored
refrigerator (maintained at a temperature of 4"C) until the analyses could occur.

2. Sample Preparation

All sample preparation is performed in laminar flow clean hoods known to be free from trace
metals contamination. A11 applied water for dilutions and sample preservatives are also
monitored for contamination to account for any biases associated with the sample results.

Arsenic Speciation Analvsis bv IC-ICP-DRC-MS Immediately upon sample reception, an
aliquot of each sample was filtered with a syringe filter (0.45pm) and injected directly into a
sealed autosampler vial. No further sample preparation was performed as a buffered EDTA
solution was provided by Applied Speciation and Consulting for field-preservation of the
submitted samples.

3. Sample Analysis

All sample analysis is preceded by a minimum of a five-point calibration curve spanning the
entire concentration range of interest. Calibration curves are performed at the beginning of
each analyical day. A11 calibration curves, associated with each species of interest, are
standardized by linear regression resulting in a response factor. All sample results are
instrument blank corrected to account for any operational biases.



Prior to sample analysis, all calibration curves are verified using second source standards
which are identified as initial calibration verification standards (ICV).

Ongoing instrument performance is identified by the analysis of continuing calibration
verification standards (CCV) and continuing calibration blanks (CCB) at a minimal interval
of every ten analytical runs.

Arsenic Speciation AnalJtsis blt IC-ICP-DRC-MS All samples for arsenite and arsenate
quantitation were analyzed by ion chromatography inductively coupled plasma dynamic
reaction cell mass spectrometry (IC-ICP-DRC-MS) either on .Tune I,2010 (designated as
Batch l) or June 2,2010 (designated as Batch 2). Aliquots of each sample are injected onto
an anion exchange column and are mobilized by an alkaline (pH > 7) gradient The eluting
arsenic species are then introduced into a radio frequency (RF) plasma where energy-transfer
processes cause desolvation, atomization, and ionization. The ions are extracted from the
plasma through a differentially-pumped vacuum interface and travel through a pressurized
chamber (DRC) containing a specific reactive gas which preferentially reacts with arsenic,
producing an entirely different mass to charge ratio (mlz) which can then be differentiated
from the initial isobaric interferences. A solid-state detector detects ions transmitted through
the mass analyzer on the basis of their mass-to-charge ratio (mlz), and the resulting current is
processed by a data handling system.

Retention times for each eluting species are compared to known standards for species
identification.

4. Analytical Issues

The overall analyses went well and no significant analytical issues were encountered. All
quality control parameters associated with these samples were within acceptance limits.

It should be noted that an additional arsenic species was detected in most of the submitted
samples during the speciation analyses. While the identity of this species cannot be
determined with certainty at this time, the concentration of arsenic associated it is estimated
to be 0.88pg/L for 10-12491-QX92E, l.07pglL for 10-12630-QY17A, 5.99pglL for 10-
12633-QY17D,25.2pglL for l0-12636-QYl7G, 3.801tgL for l0-12640-QY17K, 0.721tg/L
for 1 0- 1 2643-QY1 7N, 3 .36p"glL for 1 0- 1 2646-QYl 7Q, and 1 .03 pg/L for L0-72705-QY33E.
Traces of two additional species were also detected in the samples identified as 10-12487-
QX92A, 10-12488-QX92B, ad I0-12489-QX92C; the concentration of the sum of these
additional species is estimated to be 0.079p.g1L,0.072pg1L, and 0.074pg1L, respectively, for
these three samples. Applied Speciation and Consulting can pursue additional research to
identify these species upon client request.

The estimated method detection limit (eMDL) for arsenite is generated from replicate
analyses of the lowest standard in the calibration curve. Not all arseriic species are present in
preparation blanks; therefore, eMDL calculations based on preparation blanks may be
artifrcially biased low for this species. Due to traces of arsenate in the reagents used for the

#*"'--# 4 rdp , i:aj++igg' fr+,..d€ I 3 l' #ffiq-${"t.s.1".



speciation analysis, the eMDL for arsenate has been calculated using the standard deviation
of the associated preparation blanks.

If you have any questions regarding this report, please feel free to contact me.

Sincerelv.
I/**UN

(..//
Ben \Fozniak
Project Manager
Applied Speciation and Consulting, LLC

*iY1?:gtti.Fg5'3
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SUBCONTRACTOR A}iIATYSIS REQUEST
CUSTODY TRANSFER 05 /26/1.0

Analyticaf Protocol-: fn-house
Special Instructions:

irsinstb@
INCORPORATED

ARI Project: Q){92

Requested Turn Around: 06/09/LO
Email- Resul-ts (Y/N) : email

Laboratory: Applied Speciation & Consul-ting ARI Cl-ient: CDM
Lab Contact: Russel-l Gerads Project ID: USG Hwy 99
Lab Address: 18804 Northcreek Parkway ARI PM: Cheronne Oreiro
Bothel-l-, WA 98011 Phone: 206-695-6214
Phone: 425-483-3300 Fax: 206-695-620L
Fax: 425-483-9818

Limits of Liability. Subcontractor is expected to perform aff requested servjces
in accordance with appropriate methodofogy following Standard Operating Procedures
that meet standards for the industry. The total liability of ARI, its offieers,
--^^r 1^,.^^asctteoT crr*Lrvyeesl or sucessors, arising out of or in connection with the requested
<artrita< <ha11 not exceed the negotiated amount for said services. The agreement, rtrsLL

htt f ha Qtthnanf ra-f ^r f - narfnrm qor\/?.aq roottaqf or'l l-lrz ART rel crqFq ART f ram en\/vj L!!v r uvvv ev IJv L

liabiTity in excess thereof, not withstanding any provision to the contrary in any
contract, purchase order or co-signed agreement between ARI and the Subcontractor.

ARI ]D
Cfient IDl
Add'f rD Sampled Matrix Bottles Analyses

O to-tzs7]-ex92A usGHwygg-sw5-05/10 05/25/r0 water
11:35

Speclal Instructions: AS speciation (As+3& As+5)

1 Metafs (Sub)

e rc-]2a88-QX92B usGHwygg-sw4-05/10 05/2s/10 water
12:05

Special Instructions: AS speciation (As+3& As+5)

1 Metal-s (Sub)

) \o-na89-Qx92c usGHwygg-SW1-05/10 05 /25/I0 Water
13: 10

Special fnstructions: AS speciation (As+3& As+5)

1 Metafs (Sub)

a IA-I2490-QX92D USGHwy99-Mw2-05/I0 05/25/1,0 Water 1 Metals (Sub)
L4: 45

Speciat Instructions: AS speciation (As+3& As+5)

O L0-I249I-Q\92E USGHwygg-MW3-05/10 05/25/t0 water 1 Metafs (Sub)
16:15

Special Instructions: AS speciation (As+3& As+5)

qt=

arraer \irbiff t-f^

Relinquisn"ap^ "*ou"o ARI
)ate rl I> rL( lto

fime
to40

Recei. "o oo[- 
]

om'an' 
fls(

)ate s/"6 /to limc
I o\U

!"- \ Subcontractor Custody Form - Q){92
l< o'\'c

Page 1 of 1

i:-l .t' .l -'.= I j.ft:fe;ff;q. *F
+.:-:.r'?.#%+E-ar-_:



sttBcoNTRAcToR AbTAIYSIS REQUEST
CUSTODY TRANSFER 05/21 /TO

T rl-rnrrfnrrr. n^^1 iod qna.i^fi^n!a!vlauvry r hIJIJfrus vyvvrqLrvrr
Lab Contact: Russefl- Gerads
Lab Address: 18804 Northcreek
Bothelf, WA 98011
Phone:. 425-483-3300
Fax: 425-483-9818

Analytical Protocof: In-house
Sneci a r Tnsf rrrcf ign5;vyve!ur

Alstilsr!@
INCORPORATED

ARI Project: QY17

CDM
USG Highway 99
Cheronne Oreiro
206-695-6214
206-695-620I

. i^^ ^..1tl *-q uurrDur Lrrr9

Parkway

AK.L U-Lrent:
Drn-i anf Tn.

AR] PM:
Phone:

Fax:

Requested Turn Around: 05/LL/LO
Emai-I Results (Y/N) : email

Limits of Liability. Subcontractor is expected to perform aff requested services
in accordance with appropriate methodol-ogy fofl-owing Standard Operating Procedures
that meet standards for the industry. The totaf liability of ARI, its officers,
agents, employeest or sucessors/ arising out of or in connection with the requested
serviees, shal-l- not exceed the negotiated amount for .sajd ser\rices. The aqreement
hrz f ha Qtthaanf r.-f 

^r 
f 

^ ^arfarm 
<orrri aa< ronltaef od htt ART ral aa qpq ART f rom antt

1 iahjl jfrt jn av-6ec fharaaf n^f ..,: +ha+r-,-1.;-^ -.\/ nrarzi<ian fa fha --n|,rarrt in, .,-J WTEnSEanAang a|.r --- any
contract/ purchase order or co-signed agreement between ARI and the Subcontractor.

AR] ID
U.LICNC .L LJl
Add'l rD Sampled Matrix Bottl-es Analyses

a I0-r2530-Qy17A USGHWY99-MW6-05/10

Sncr-i:l Tnsf rilr-f ions: As+3 & AS+5

05/26/I0 Water
O9: l-5

1 Metafs (Sub)

o ro-r2633-ey17D usGHWygg-MWs-05/10

Sncciel Tnstrrrctions: As*3 & AS+5

05/26/10 Water
I0225

1 MetaIs (Sub)

c 1 MetaIs (Sub)I0-1-2636-QYl7G USGHWY99-99-I-05/I0 05/26/I0 Water
72:00

Special fnstructions: As+3 & As+5

, r0-12640-QYIlK USGHWY99-MW4

Snanial TnstrrrctiOnS: AS+3 &

05/26/L0 Water
13:10

-05 / ro

As+5

Metals (Sub)

, t0-I2643-QY17N USGHWYg9-MW1-0s/10

Sncci:l Tnqtrrrctions: AS+3 & AS+5

05/26/L0 Water
14:35

Metafs (Sub)

o ro-r:2646-ay.' a usGHWyg'-MWO-05/10 05/26/I0 Water
1E../E.

MetaIs (Sub)

Snoci:l TnqfrrctiOnS: AS+3 & AS+5v vv ersr

ar ! rg! l rbil-l-

mPan' 
Aei

o^t" F/.ReJ-inquj;6hed by

Re6ejrveQ by

Subcontractor Custody Form -
Page 1 of 1 - 0,?o cQY17



SUBCoNTRACTOR Ar{ALYSTS REQUESI
CUSTODY TRANSFER 05 /28 /70

T rl-rarrf nrrz. n^^l i arl Qneni ii i 
^nlauvloLvry. nPPffuu uIJUurqLfvrr

Lab Contact: Russel-l- Gerads
Lab Address: 18804 Northcreek
Bothel-1, WA 98011
Phone: 425-483-3300
Fax : 4 2 5 - 4 8 3 - 98 1 8

Analyticaf Protocol-: In-house
Snaci:l Tnsfrrrcfions:

iis:fistb@
INCORPORATED

ARI Project: QY33

CDM
USG Hwy 99
Cheronne Oreiro
206- 695- 6214
206-695- 620t

f. a^ncrr'l t- i na

Parkway

ARI Client:

AR] PM:
Phone:

Fax:

Requested Turn Around: 05/3O/Og
Email Results (Y/N) : email

Limits of Liability. Subcontractor is expected to perform a17 requested senrices
in accordance with appropriate nethodology fol-lowing Standard Operating Procedures
that neet standards for the industry. The totaf liabiLity of ARI, its officers,
^ -^ ^ | I ^..^ ^agcttL-, vtLLltrvyeeS 7 or sucesSors I arising out of or in Connection with the requested
services, shal-L not exceed the neqotiated amount for said services. The agreement
htz f ho 9tthannf ra-f ^r f ^ ^arf ^rm 

qarrti aoq r+dt1o<ior'l htz ARI ral cs <a< .1 RT f rtm anrt
l iahi l irv in ov.aq< f haraaf nof wif hsf anr'linfr An\/ nrntri qinn f n tho .-nf r^rtt in"--'-"r *"r r --""-'r --- anY
contract, purchase order or co-siqned aqreement between ARI and the Subcontractor.

ARI ID
uJ_ l_ ent _L u/
Add'I ]D Sampled Matrix Bottles Analyses

O I0-I2't 05-QY33E USGHwy99-99-2-05/I0 05/2'7 /I0 Water
13:10

Special fnstructions: Speciated As (As+3 & As+5)

I Metafs (Sub)

,arrfer \irbil-l- n-f^

Relinquisheil+ (_ om'an' 
APt '^'"5/zg/to t l2o

necelvefl by 
ll,, fr ompany 

hs(
)ate El:t^o limo'-'- (tz0

ubcontractor Custodv Form -cqy !c
1of1

^r 0r
IrLe \-

=€ 
==- 

=='?s 
: **#F=E=
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QY33
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J/ F- Ana I yti cal Reso u rces, I n co rpo rated

-J/- Analvtical Chemists and Consultants\t
June 8,2010

Alan Carey
CDM
14432 SE Eastgate Way, Suite 100
Bellevue, WA 98007

RE: Project lD: USG-Hwy-99, 19921-65021
ARI Job No: QX91 & QX92

Dear Mr. Carey:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final results for samples from the project referenced above. Analytical Resources
f nc. (ARl) accepted eight water samples on May 25,2010. For further details regarding
sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for various conventional parameters and total/dissolved
metals, as requested on the COC. Note all samples requesting Arsenic were analyzed by
both ICP-MS and Graphite Furnace. The Arsenic Speciation analyses were
subcontracted to Applied Speciation in Bothell, WA. All data have been included.

Sample USGHwygg-SW5-05-10 was analyzed outside the method recommended
holding time for Nitrate and Nitrite due to instrument failure. The sample was re-analyzed
for Nitrate and Nitrite on May 28,2010, one day outside the method recommended
holding time.

There were no other anomalies associated with the analyses of these samples.

An electronic copy of this report as well as all supporting raw data will remain on file with
ARl. lf you have any questions or require additional information, please contact me at
your convenience.

Sinceiely,
ANALYTICAL RESOURCES. INC.

Cheronne Oreiro "';

Project Manager
(206) 6s5-6214
cheron neo@arilabs. com
www.arilabs.com

Enclosures

cc: eFile: QXg1/OX92

/ /'t
Pagel oT h7

4611 South 134th Place, Suite 100. TukwilaWAgSl68 .2O6-695-6200 o 206-695-6201 fax
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JtA Analytical Resources, Incorporated

-a/t Analytical Chemists and Consultants Gooler Receipt Form

ARlclient: C-D0f\ Project Name:

coc No(s): fjgi' Delivered by: Fed-Ex UPS CourierC@ilotn"t,
Assisned ARI Job r'ro, C)YQ I Tracking No: z1\IA'

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)........ 3.,L
lf cooler temperature is out of compliance fill out form 00070F

Cooler Accepted by: ':'LJ oate: 5/Z-{/te rine: /7 3[,
Complete custodyforms and atlach all shipping documenF

6b
NO

NO

",J 
s-,G ....:---

Temp Gun tO*: '12',7 //L i 7

YES

G$
G

Log-ln Phase:

Was a temperature blank included in the coole

What kind of packing material was used? ...

Was sufiicient ice used (if appropriate)? ... ... .. . ... . . . . .

Were all bottles sealed in individual plastic bags?

Did all boftles 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? (aftach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? . . . ... . .. .

Paper

NA

YES qgt
Other:_

#;" f0\,/
EP No

G9 NO

fEb No><q99 No

YES 60
@, No

(Y_Eg No

YES NO

@No

NA

6,4-)

Date VOC Trip Blank was maO"9 {.fR|... ... ...... ... .. @,
Was Sample Split by ARI , (N4J YES Date/Time:- Equipment:-

samples Lossed uy AV o 
^r., 

Sr/..Slrr//O ,r^",
* Notify Project Manager of discrepancies or concems n

ci-s
Split by:_

Sample lD on Bottle Sampte lu on u|.,u Sample lD on Bottle tiamDle lu on (;()L;

Additional Notes, Discrepancies, & Resolutions.'
+ 

'p?t 
t41461 A.tse h r( an ch # 16,

-4itrD'scil1 kb+\t/ s ryils-qing usG+.f wvqg- trvltvtcluct I T.clls

Bv: AA/ oate,5/,.clallA
EmiilairBufibtes I

. -'3mtit It.t'l
ts rr+ fiifl

*ils
Small ) "sm"

Peabubbles) "pb"

Large ) t'lg"

Headspace ) "hs"

0016F
3t2t10

Revision 014

= !E-t€= € EEfESeiE--1=rS^dt :*l j. .4ei.U.d&,s+;d,F

Cooler Receipt Form



Analytical Resources, Incorporated
Analytical Chemists and Consultants

Gooler Temperature
Gompliance Form

Version 000
3/3/09

g- ?*r j*a -4 .. !:s + +*& i"E : ;
a-f,4fE:-'*.-: ; €J4t.--.."&=F -

Cooler Temperature Compliance Form
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COG No(s):

frA Analytical Resources, Incorporated

-at Analytical Chemists and Consultants Gooler Receipt Form

ARrctienr c-Dcrl tt(t tt eG
ProiectName: UJm tfty'Y 7 /
Delivered by: Fed-Ex UPS couriert€ffiffiother:-
Tracking No: z|G

@
NO

NO

",3 
f'(,

Temp Gun ,*,-?oflm-

YES

@
G

coolerAccepteduv: 5LJ o.t"' E/Z{/rc :nne: 17 3(t
Complete custodyforms and athch all shipping documenb

Assigned ARI Job 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?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Cooler(s) ('C) (recommended 2.0-6.0 'C for chemistry)........ 3,2
lf cooler temperature is out of compliance fill out form 00070F

Log-ln Phase:

Was a temperature blank included in the cook

What kind of packing material was used? ...

Was sufficient ice used (if appropriate)? ... ... ... ... ... ..

Were all boftles sealed in individual plastic bags?

Did all boftles 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? ..........

Date VOG Trip Blank was madqatARl.................

Paper

NA

6"-i

@
NO

NO

NO

NO

NO

NO

NO

NO

(+
G,
@w
qE
YES

YES

@

sil\
>-\ i
(NA,

6tDate VOG Trip Blank was mad^atARI.................

WasSampleSplitbyARl' LD YES Date/Time:- Equipment:

samples Lossed uv' 4N'' o ^r.' S/Abflo ,,^.'
* Notify Project Manager of discrepancies or concenrs *

Split by_

9as

uamoe ]u on t'oEtle uampte tu on u(Ju SamDte lu on Eonte uamDte ]u on u(,(;

Additional Notes, Discrepancies, & Resolufions.'

fr/t l.tbets(we ly?tssinl ox*ilgqq b,a+aye +h-( T'i)

,r' A / oate: s/iln /tt I

l
I F€Eiubbres' /ll-TAffiEEtrmFl

I ""T:. l! "'Jb I

Small ) "sm"

Peabubbles) "pH'
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014Cooler Receipt Form

ftEF{-# . FE4?JPFfiis"Y:ts; &iJ.- -+ wlu$E+e,$ {



Analytical Resources, lncorporated
Analytical Chemiss and Consultants

|',(J(rrer r errrPer atufe
Compliance Form

Version 000
313109

i'1Ed ,f3 .* €:*. +,:* #H. 'f,=eLrsd+,#: 3.. +{EE}4+4!'f,:

Cooler Temperature Compliance Form



INORGANICS ANALYSIS DATA SHEET
DISSOL\ruD METALS
Page 1 of 1

Lab Sample ID: QX91A
LIMS ID:. 10-12492
Matrix: Water
Data Release Authorized
Reported:. a6/A1 /I0

ANALYTICAL TJIF)
RESOURCES\Z
INCORPORATED

Sarnple ID: USGHwygg-SW6-05/10
SAIUPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r- 6502L
Date Sampled: 05/25/I0

Date Received: 05/25/IA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL PS/L O

200 .8 05 / 28 / I0 200 .8 O6 / 02 / I0 7 440-38-2 Arsenic

ll-An: I rrf e rrndera.ta.l :f ai rzcn Qlv !rtrqtJ ur

RL-Reportinq Limlt

0.2 3.0

FORM-I

Fce-=5=e G' , S=i##r"fElf']



INORGANICS A\IAIYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample fD: QX91B
LIMS ID: IA-I2493
Macrix: Water hf,,l /
Data Refease AuthorizedlN, /
Ronnrf ari . n6 / .r'l /' ^ | v
r\slrv!LUut --z-,zIU \ ,)

ANALYTICAL (IA
RESOURCES \Z
INCORPORATED

SampJ-e ID: USGHwygg-SW6-05/10
SAI\4PLE

QC Report No: QX91-CDM
Project: USG Hwy 99

I992r-6502r
Date Sampled: 05/25/IO

Date Received: 05/25/70

Prep Prep Arralysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL PS/L O

7000A 05/2'7 /I0 7060A 06/04/I0 7440-38-2 Arsenic

ll-Ana lrzf e rrncief ecf eel at oirren RL
RL-Reportrnq Limrt

FORM-I

*dA.:'elI.#5#$WEs$c



INORGA\IICS ANAT,YSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: QX91C
LIMS ID z I0-I2494
Matrix: Water
Data Release Authorized:
Reported: 06/01 /I0

fiisbfi8rb@
INCORPORATED

Samp1e ID: USGHwygg-SW5-05/10
SAI"IPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

1992r-6542L
Date Sampled: 05/25/I0

Date Received: 05/25/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL PS/L a

200.8 05/28/I0 200.8 06/02/10 7440-38-2 Arsenic 0.2 3.5
3010A 05/21 /I0 60108 06/01/10 744O-7O-2 Calciurn 50 18,100
3010A A5/21 /I0 50108 06/0L/L0 7439-89-6 Iron 50 42O

3010A 05/21 /I0 60108 06/0I/10 7439-95-4 }tlagnesium 50 t2,4OO
30104 05/21 /I0 60108 06/01/10 744O-O9-7 Potassium 500 L ,TLO
30104 05/21 /I0 6010B 06/01/10 7440-23-5 Sodium 500 7,L20

il-An: I rrre rrncief er-f ecl af oi rren RL
RL-ReDortrnq Lrmat

FORM-I

l#A-"** li " Hidlb! e r



INORGAI{ICS ANAI,YSIS DATA SHEET
TOTAI METATS
Page 7 of I

Lab Sample TD: QX91D
LIMS ID: I0-I2495
Matrix: Water
Data Refease Authorized
Reported: 06/01 /L0

ANALYTICAL TJIFA
RESOURCES\Z
INCORPORATED

Sample ID : USGHwy99-SW5-05/10
SAI"IPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

L992r- 6502r
Date Sampled: 05/25/IO

Date Received: 05/25/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pS/L a

7060A 05/21 /I0 7060A 06/04/I0 7440-38-2 Arsenic

rl-An:l rzre rrndef er-f cd :f rri rren RL
RL-Reporting Limit

FORM-I

fq:A3Fa*e ts' f ...............#SE, E '-=



INORGANICS ANALYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: QX91E
LIMS ID: 10-12496
Matrix: Water
Data ReLease Authori
Renorfecll- O6/01 /I0

Alsbfi:tb@
INCORPORATED

Sampl-e ID: USGHwygg-Sw4-05/10
SAMPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

L992r-6502r
Fr:t- a Q:mnl ad. 05/25/74

Date Received: 05/25/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pS/L a

200.8 05/28/IA 200.8 06/02/10 7440-38-2 Arsenic 0.2 3.4
3010A 05/21 /I0 60108 06/0I/I0 744O-7O-2 Calcium 50 17'900
3010A 05/21 /I0 60108 06/0I/10 7439-89-6 Iron 50 390
3010A 05/21/L0 60108 06/0I/I0 7439-95-4 },lagnesiurn 50 L2,2O0
30104 A5/2'7 /I0 60108 06/0I/70 744O-O9-7 Potassium 500 1,550
30104 A5/21 /I0 60108 06/01-/70 7440-23-5 Sodiurn 500 7,O40

t]-An: I rrf c rrndof er-f ecl af oi ven RL
Rl-Reporting Limit

FORM-I
F:--stsffE.+ fRs=4FE R5 '*"Ej{f\ i$ .e- gli€je+ 3. .its



INORGANICS ANAI,YSIS DATA SHEET
TOTA], METAIS
Page 1 of 1

Lab Sample fD: QX91F
LIMS ID.. IO_I2491
Matrix: Water
Data Refease Authortzed
Reported 06/0'7 /I0

Sanp1e ID : USGHwy99-SW4-05/10
SAI'IPLE

QC Report No: QX9l-CDM
Project: USG Hwy 99

L992r-6502r
Dace Sampled: 05/25/IO

Date Received: 05/25/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL pS/L a

7050A 05/27 /I0 7060A 06/04 /I0 7440-38-2 Arsenic

Il-AnAl rzrc rrrr'lcf ccf orJ :f ci rzen Ql
RL-Reportinq Limit

FORM-I

ffEa;f g? .€ " l!ef'En*= € E 
={5{ &..s9 { .. g+s.#r,i .ie



INORGANICS ANAI,YSIS DATA SHEET
DISSOLVED METALS
Page 1 of I

Lab Sample ID: QX91G
LIMS ID: 1O-L2498 ^ :

Matrix: Water
Data Refease Authorized
Rennrf eci I O6/01 /I0

ANALYTICALTJA
RESOURCES \Z
INCORPORATED

Sample ID : USGHwy99-Sw3-05/10
SAI'4PLE

QC Report No: QX9l-CDM
Project: USG Hwy 99

r992r-6502r
f):fa e:mnrod. 05/25/L0

Date Recelved: 05/25/I0

Prep Prep Analysis Arralysis
Meth Date Method Date CAS Nurnber Analyte RL PS/L a

2A0 .8 05 / 28 / L0 2A0 .8 A6 / 02 / I0 7 440-38'2 Arsenic

Il-An: lr;l-e rrnc]ef ccf cr'l nt ni rren RL
KL _KEDOTL-INO L1MlI

0.2 3.0

FORM-I



INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page l- of 1

Lab Sample fD: QX91H
LIMS ID:. Ia-I2499
Matrix: Water
Data Release Authorized:
Reported:. 06/01 /L0

Als:fi:rb@
INCORPORATED

Sample ID : USGHwy99-Sw3-05/10
SAI"IPLE

Oa RFnnrf Nrr: OX91-CDMYv rlvrv!

Project: USG Hwy 99
L992L-6502r

Fr:-o e:mnt art. 05/25/I0
Date Received: 05/25/70

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL llS/L O

7000A 05/21 /I0 7060A 06/04/I0 7440-38-2 Arsenic

Il-Ana I rzf e rrnrJcf c.tc.l et c i rzen RL
RL-Reoort anq Lam.rt

FORM-I
f1 ist fr. E ' #k -{'E f'E -ng j:*-
&i4 srt .*'' e &LP&J!EJi .4 i-:F



INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Paqe 1 of 1

Lab Sample ID: QX91I
LIMS ID:. I0-I2500 ,

Maurix: Water AA r

Dara Release Authori r"dA,L/
Reported : 06/01 /IO \ l'

',)

200.8 A5/28/I0 200.8 06/02/I0 7440-38-2 Arsenic

Il-A-: lrrt-c rrrdetF.f c.l af ci rren RLs u Y+

RL-Reportanq Lr-m1t

0.2 2.9

Ar35fi3ri@
INCORPORATED

Sample ID : USGHwy99-SW2-05/10
SAI'{PLE

QC Report No: QX9I-CDM
Project: USG Hwy 99

r9921,- 65A2r
Date Sampled: 05/25/I0

Date Recei-ved: 05 / 25 / I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Arralyte RL pS/L O

FORM-I

f,-?A$f*+.€ = srui&#Ei€ -'gqs.sq.{:*a, ' €Fss&-f .+= 4"



INORGAI{ICS ANALYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample fD: QX9lJ
LIMS ID: 10-12501
Matrix: Water
Data Refease Authorized:
Rcnnrf erl I A6/01 /I0

ANALYTICAL (JIFA
RESOURCES\7
INCORPORATED

Sanple ID: USGHwYgg-SW2-05/10
SAIVIPLE

QC Report No: QX91-CDM
Pro;ect: USG Hwy 99

r992r- 6502r
Date Sampled: 05/25/I0

Date Received: 05/25/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL VglL a

7000A 05/21 /10 7060A O6/04/I0 7440-38-2 Arsenic

IT-An: lrrf e ln.lef a.tcri :f ci rzen RLv rlrrqrj. ss Y+

RL-Reporting Limit

FORM-I



Ai3bff8rb@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Samp]e ID: QX9lK
LIMS ID:. 10-12502
Matrix: Water
Data Re]ease AuthorLzedz
Reported: 06/0'7 /I0

Samp1e ID : USGHwygg-Sw1-05/10
SAMPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r-6502r
F):f a Q:mnl arl . 05/25/I0

Date Received: 05/25/I0

Prep Prep Analysis AnalYsis
Meth Date Method Date CAS Nurnber Analyte RL lrg/L A

2AA.8 05/28/LA 200.8 06/02/IO 7440-38-2 Arsenic 0.2 3.4
3O1OA 05/21 /L0 60108 06/0I/10 744O-7O-2 Calciurn 50 19,000
3O1OA 05/21 /IA 60108 06/0I/10 7439-A9-6 Iron 50 4lO
301OA 05/21 /I0 60108 06/0f/I0 7439-95-4 l"Iagnesium 50 13'100
3O1OA 05/21 /I0 60108 06/0I/IA 744O-O9-7 Potassium 500 t 

'760
3O1OA 05/21 /\0 60108 06/0I/10 7440-23-5 Sodium 500 7 ,5OO

Il-An: lrrf c rrnelcrer-f ec] af oi rren RL
RL-ReDort-rno Lamrt

FORM-I

54 e .9 ,. Slid";tu



ANl...-.^-. A

"=":t'#?!@INCORPORATED
INORGANICS A}.IAIYSTS DATA SHEET
TOTAL METAIS Sample ID: USGHwy99-SW1-05/10
Page LofL SAMPLE

Lab Sample ID: QX91L QC Report No: QX9l-CDM
LIMS ID: 10-12503 Prolect: USG Hwy 99
Matrix: Water AA I z 1992I-6502I
Data Rel-ease Aulhorizedl:lt\/ Date Sampled: O5/25/IO
Reported t 06 / O'7 / LO \ l- Date Received: 05 / 25 / L0

\.J

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurober Analyte RL pS/L A

7060A 05/21 /70 7060A A6/04/I0 7440-38-2 Arsenic

Il-An: l rr1- e rrnc]ef er-:1_ erJ af oi ven RL
RL-Reporting Li-mit

FORM-I
flEJfln 4 . J'Ed*EjrE.FEe=?4$=e;]3 +- {e:-n&+€*"e gj



INORGANICS ANALYSIS DATA SHEET
TOTAI METAI.S
Page 1 of 1

Lab Sample ID: QX91M
LIMS ID: 10-\2504
Matrix: Water n*../
Data Refease Authorizedl{V,/
Reported: 06/Oi /IO \ f\l

2A0.8 A5/28/I0 200.8 06/02/I0 7440-38-2 Arsenic
3010A A5/21 /1,0 6010B 06/0L/L0 7440-7O-2 Calcium
3010A 05/21 /I0 6010B 06/0I/IO 7439-89-6 Iron
3010A 05/21/I0 6010B 06/01/I0 7439-95-4 l'lagnesiu.ur
3010A 05/21 /I0 60108 06/0I/I0 744O-O9-7 Potassium
3010A 05/21 /I0 6010B 06/0I/I0 7440-23-5 Sodiu:n

Il-Ar: l rr-c rrnde+ ocf or-l :f ci rrcn RL
RL-Reportrng Limrt

0.2 64.2
50 27 t2OO
50 2,970
50 13,700

500 3 tt20
500 11.800

Arsbfi8rb@
INCORPORATED

Sample ID : USGHwy99-04$.f2-05l10
SAMPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r- 6502I
Date Sampled: 05/25/I0

Date Received: 05/25/IO

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nuurlcer Analyte RL PS/L A

FORM-I
s: +rdFE * . iBS* -*= Es#* *s i , #'{#iP*F 6



INORGAI{ICS ANAIYSTS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: 0X91N
LIMS ID: 10-12505
Matrix: Water 0|1 ,n--- D^t ^-^^ A..+L^-.i -^A.ll'At. /ud Ld neludsu nuLrruLtLca.u llv
ReporLed: 06/A1 /IA W\,/

*isbfi8ri@
INCORPORATED

Sarnple ID: USGHwygg-WtI2-O5/LO
SAI'4PLE

QC Report No: QX91-CDM
Project: USG Hwy 99

\992r-6502r
Date Sampled: 05 / 25 / 1-0

Date Received: 05 / 25 / 1-0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Anal-yte RL FS/L A

7060A 05/21 /I0 7060A 06/04/70 7440-38-2 Arsenic

Il-An: I rzf c rrndetected af rri rren RL
RL-Reoortlno Limit

79

FORM-I

f91ts_-=d+= jli " ffif&j*i,F%ffi*-e #- -/'- - ^ giGi;sr * /r



INORGAI{ICS A\IALYSIS DATA SHEET
TOTAI METAIS
Paqe 1 of 1

ANALYTICAL IfIF)
RESOURCES \Z
INCORPORATED

SampJ-e ID : USGHwy99-1,19,I3-05/10
SAT{PLE

QC Report No: QX91-CDM
Project: USG Hwy 99

1992r-6502r
Dafe Samnlecl: 05/25/L0

Date Received: 05/25/I0

Lab Sample fD: QX91O
LIMS ID:10-12505
Matrix: Water t.,^ i /
Data Ref ease Authorized:\'N /
Rannrrod ' Oy''/n1 /1A \ V!\uyvruuu. wv/wt/LV \ i

\,/

Prep Prep Analysis Anal-ysis
Meth Date Method Date CAS Number Analyte RL liS/L a

30104 05/21 /I0 60108 06/07/10 744O-7O-2 Calciurn 50 30,200
3010A 05/21 /10 60108 06/0I/10 7439-A9-6 lron 50 22,LOO
3010A 05/2'7 /L0 60108 06/0I/10 7439-95-4 l'lagnesiurn 50 16,300
3010A 05/21 /I0 60108 06/0I/10 744O-O9-7 Potassium 500 4,9L0
3010A 05/21 /I0 60108 06/0I/10 7440-23-5 Sodium 500 15,700

Il-An: I rrt c rrndcf ecf ed 
^t 

ali rzan R.lse Y+

RL-Reportrno Lrm-rt

FORM-I

iftL+ S= -ir EFE{EE.afi,Fi



INORGANICS ANAI,YSIS DATA SHEET
DISSOL\ED METAIS
Page 1 of 1

Lab Sample ID: QX91P
LIMS ID: 10-12501 t

Matrix: Water
Data Release Authorized
Renorfed; O6/01 /70

ANALYTICAL (JIFA
RESOURCES\Z
INCORPORATED

Sample ID: USGHwy99-Sw5-05/10
SAI'IPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r-6502r
Date Sampled: 05/25/I0

Date Received: 05/25/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL ;u.S/L A

200.8 05/28 /I0 200.8 06/02/I0 7440-38-2 Arsenic
6010B 05/21 /I0 5010B 06/0I/I0 7439-89-6 Iron

II-An:l rzf c rrndef ccf cd :f ni rzen RLv r rrrsrJ

RL-Reporting Limit

0 .2 3.0
s0 280

FORM-I

s*: 6.tr$ 3 - #adr*. F*



INORGANICS ANAI,YSIS DATA SHEET
DISSOLVED META],S
Paqe 1 of 1

Lab Sample ID: QX91Q
LIMS ID: 10-12508
Matrlx: Water
DaLa Release Authorize
Reported: 06/01 /I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pS/L a

7000A 05/2'7 /I0 7060A 06/04/10 7440-38-2 Arsenic

ll-An: l rzf e rrndetocrad a1- oi rzcn R.lv .urqrj

RL-Reoortinq Limit

Arsbfi8rb@
INCORPORATED

Sample ID: USGHwygg-SW5-05/10
SAI\4PLE

QC Report No: QX91-CDM
Project: USG Hwy 99

r9921--6502L
Frafa S:mnlod. 05/25/I0

Date Received: 05/25/70

FORM-I



INORGANICS ANA],YSIS DATA SHEET
DISSOLVED METATS
Pase 1 of 1

Lab Sample ID: QX91R
LIMS ID: L0-L2509
Matrix: Water
Data Re]ease Authorized
Reported:. 06/01 /I0

ANALYTTCAL(JEl
RESOURCES\Z
INGORPORATED

Sanple ID : USGHwygg-SW4-05/10
SAI"IPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r- 6502r
Date Sampled: 05/25/70

Date Received: 05/25/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL pS/L A

2A0.8 05/28/70 200.8 06/02/70 7440-38-2 Arsenic
6010B 05/21 /I0 6010B 06/01/I0 7439-89-5 Iron

Il-Ane I rzf e rrndef ecf od :f ni rzon R-l
RL-Reportinq Lim-L c

0.2 3.1
50 270

FORM-I
ra*E*-? € ' #+F*ts=rt=&ff+



INORGAI{ICS A\IAIYSIS DATA SHEET
DISSOLVED METATS
Page 1 of 1

Lab Sample ID: QX913
LIMS ID: 10-L2510

ANALYflCAL (a
RESOURCES\!If,I
INCORPORATE;.

Sample fD: USGHwy99-SW4-05/10
SAI"IPLE

QC Report No: QX91-CDM
Pro;ect: USG Hwy 99

19927- 6542r
Date Sampled: 05/25/I0

Date Received: 05/25/I0

Matri x: Water Ar {

n-ts- D^r ^-^^ ^,.-6^-i,o.lIYU ,tUdLd neICd>C HULrrvrr!su\lll //
Rennrf or'1 . 06/O'1 /70 \\q,'

vvlv||_-l

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber AnaJ.yte RL pS/L O

7000A 05/21 /IA 7060A 06/04/70 7440-38-2 Arsenic

Il-An:l rzro rrnric1- ccted :f ci rzon R-l
RL-Reporting Limit

FORM-I

; n: ;"a i r - #;#_r+; #_ i



TNORGANICS ANATYSIS DATA SHEET
DISSOL\ruD METAI,S
Page 1 of 1

ANALYTIGAL(A
RESOURCES\7
INCORPORATED

Sample ID : USGHwy99-SW1-05/10
SA}4PLE

QC Report No: QX91-CDM
Project: USG Hwy 99

1992L-6502r
Date Sampled: 05/25/I0

Date Received: 05/25/I0

Lab Sample fD: QX91T
LIMS ID: 10-12571 ,

Matrix: Water f'rc\/
^^L- 

D^r^-^^ r,.+k^-i -^.t.llll /udLd neasdsc HULIIULLZca; \v//.
Reported:- 06 / 01 / I0 \ ,-

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL ttS/L a

20A.8 05/28/I0 200.8 06/42/L0 7440-38-2 Arsenic
6010B 05/21 /I0 6010B 06/0I/I0 7439-89-6 Iron

ll-An: I rrto rrndcl-c.f od :f ni rren RL
RL-Reportinq Limrt

0.2 3.0
50 280

EORM-I

i,"; -n n i - tu-*#i*; . ,, i-1^



INORGANICS AT{AIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QX91U
LIMS ID: 10-I25L2
Matrix: Water n\/
n-+- n^r ^-^^ ^,,rhnri ,o;.lVAl IUdLd f\eled5e .H't.lLrrvr-asu. \ | lt_,,
Reported: 06/01 /I0 '{ I

ANALYTICAL (14
RESOURCES \Z
INCORPORATED

SanpJ-e ID: USGHwy99-1,frN2-O5/LO
SA}4PLE

OC Ronort I\1n' OX91-CDMz.'
Project: USG Hwy 99

r9921-6502r
Date Sampled: 05/25/L0

Date Received: 05/25/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL pS/L A

200.8 05/28/f0 200.8 06/02/IO 7440-38-2 Arsenic
6010B 05/21 /I0 6010B 06/0L/I0 7439-89-6 Iron

lT-An: I rrto rrnriof p.f e.i :t c j rren RLse Y+

RL-Reporting Limit

0.2 35.4
50 1 ,560

FORM-I
e%a*'j--+ S = ##&F=5f-E
i--:;'_n'; #n;{*tJ' !.a



INORGAI{ICS AI.IA],YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QX91V
LIMS ID:10-12513 i
Matrix: Water ttr/l

n^ r^^ I/ J'/
uaLa Kerease :+uchorizedN/ l-
Ranarrad. 06/01 /1O ll In./

ANALYTICAL(A
RESOURGES\!Z
INCORPORATED

Sample ID: USGHwygg-WI2-O5/lO
SA}'lPLE

QC Report No: QX91-CDM
Project: USG Hwy 99

1992r-6502r
Date Sampled: 05/25/I0

Date Received: 05/25/70

Prep
Meth

Prep
Date RL ]u.S/L

Analysis Analysis
Method Date CAS Nunber Analyte

7000A 05/21 /70 7060A 06/04 /70 7440-38-2 Arsenic

Il-An: I rzf e rrnr-letected :t ci rren RLse Y4

RL-Reporting Limit

34

FORM-I
d=q-tsd*! e ,- rffiffis'' F"AltrE!
L:r'-* si*' i.- EiF&;F€idF4!:



INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QX91W
LIMS ID: I0-125L4
Matrix: Water lrn I
Data Ref ease Authori zed :l Al
Qannrfad . .16/n1 /1n Y lUr\slJvrLsu. vw/vt/ Lv 

| /'

Alsbfisrb@
INCORPOFATED

Sample ID : USGHwy99-Mt[3-05/10
SAI'4PLE

QC Report No: QX91-CDM
Project: USG Hwy 99

\992r-6502r
Date Sampled: 05/25/I0

Date Received: 05/25/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL PS/L O

200.8 A5/28/1,0 200.8 06/02/I0 7440-38-2 Arsenic
6010B A5/21 /I0 60108 06/0I/I0 7439-89-6 Iron

Il-An: I rzf e rrndef er-f er'l at oi rren RL
RL-Recortinq Limit

0.2 135
50 7,470

FORM_I

$--=q*f l- +ii FeffR#.fti EqJe F4 ;-+ .L 4(J A4-sqJi {-_* +



TNORGANTCS ANALYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample 1D: QX91X
LIMS ID:10-12515 ,

Matri-x: Water
Data Refease Authorized
Qonnrf orl' O6/n1 /I0t\vyv! uvs i

ANALYTICALIa.
RESOURCES \7
INCORPORATED

Sarnple ID : USGHwy99-MW3-05/10
SA}'lPLE

QC Report No: QX91-CDM
Prolect: USG Hwy 99

r9921-6502r
Date Sampled: 05/25/L0

Date Received: 05/25/I0

Prep Pre1> Analysis Analysis
Meth Date Method Date CAS Number Arralyte RL ttS/L A

7000A 05/21 /IA 7060A O6/04/L0 7440-38-2 Arsenic

IT-Ana lrr+c rrndcf er:f ed af oi ven RLsu Y+

Rl-Reportrno Lrmr-t

10 150

FORM-I

Lrg!Fk-;:,+ 4. +:J-ie:F€=F+4:..



INORGA}TICS ANAIYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample fD: QX91Y
LIMS ID: I0-I2534 i'
Matrix: water |rry,,, ,t v lvuara Kerease Aurnorrzeol I J

Reported : 06 / A1 / I0 \ r. /

Als5fi8rb@
INCORPORATED

Sample ID : USGHwygg-SW1-05/10
SAI\4PLE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r- 6502I
Date Sampled: 05/25/I0

Date Received: 05/25/70

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL PS/L a

7000A 05/21 /10 7060A 06/04/I0 7440-38-2 Arsenic

Il-Analvte lncletcctcd :f o irren RL
Rl-Reportino Limit

FORM-T

€*3td6:n;t . e#:&4e* *
+ie-..#\il$ .H. ' isJjedEJL;.;.}



INORGAI{ICS AI{ALYSIS DATA SHEES
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: QX91B
LIMS ID: 10-12493
Matrix: Water
Data Refease Auchorized:
Rennrf crl ' O6 / O'l / IA

I4ATRIX SPIKE QUAIITY CONTROL REPORT

Analysis Spike I
Analyte Method Sample Spike Added Recovery A

Arsenic 7060A 4.09

N-ControI Limit Not Met
lJ-9 Rannrrorrr NInl- Annl i a:hl a Q:mnl o f-annonf r:l-i nn Tan L1 i nh
NIA-\Tnf Annl i nrl-rl o An: I rzJ- a Nlnl- Qni lzarl

Percent Recovery Limlts: 15-L25%

26 .0 20 .0 110 ?

Arsbfi8rz@
INCORPORATED

Sarnple ID: USGHwy99-SW6-05/10
ITATRIX SPIKE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r-6502L
-r:*a Q:mnl arl . 05/25/70

Date Received: 05/25/I0

FORM-\/



INORGAT{ICS AIiIAIYSIS DATA SHEET
DISSOLVED METATS
Pag,e 7 of I

ANALYTICALIa
RESOURCES\Z
INCORPORATED

Sample ID: USGHwygg-Sw6-05/10
DUPLICATE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r-65027
Date Sampled: A5/25/I0

Date Recelved: 05/25/I0

Lab Sample fD: QX91B
LIMS lD: 10-12493
Matrix: Water
Data ReLease Authorized:
Reported:- 06/01 /I0 WU

}4ATRIX DUPLICATE QUALTTY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Lirnit A

Arsenic 7060A 4

Ronarf arl i n rrn /T!\vyv!

*-Controf Lrmit Not Met
L-RPD fnvalid, Limit : Detection Limj-t

4 0.0? +/- 1

FORM-\/I



INORGAI{ICS AI{AI,YSIS DATA SHEET
TOTAI METATS
Page 1 of 1

Lab Sample fD: QX91C
LIMS IDl. 10-72494
Matrix: Water
Data Release Authorize
Renorf erl : O6 / 01 / I0

Analysis
Analyte Method Sample

ANALYTICAL(A
RESOURCES \Z
INCORPORATED

Sanple ID : USGHwy99-SW5-05/10
T-4ATRIX SPIKE

QC Report No: QX91-CDM
Project: USG Hwy 99

r9927- 6502r
Date Sampled: 05/25/I0

Date Received: 05/25/I0

}4ATRIX SPTKE QUALITY CONTROL REPORT

Spike
Spike
Added

E

Recovery A

Arsenlc 200.8 3.50
Calclum 60108 18,100

3r .2
26,200
2,250

2L,000
II,2AO
15,900

25 .0
10,000
2,000

10,000
10,000
10/ 000

IIIZ
81.02
9\ .6e"

I6. 0Z

94 .92
81 .82

f ron 6 0108 411
Magnesium 60108 12,400
Potassium 60108 1-,'7 I0
Sodlum 60108 1 ,120

Pannrf arl i n rrn /T

N-Control Llmit Not Met
H-o- paanrzarrr \Taf nhhl j arl-r'l a Q-nnl a Cnnaan1- r:l- .i nn Tnn H.i chfl o I\sUvVslJ r\vL hPPfIU@UJs, UAlttIJfg Uvlfuslluloulvfr rvv llfYll
lrlA-lr]nr Annl i a:h l a Anr I rr]- o ltlot Qni kar]

L\K-L\Ot KeCOVe reO

Porcanf Rccnrrcrrr LimitS : '7 5-I25e.

FORM-V



INORGANTCS A}IAI.YSIS DATA SHEET
TOTAL METATS
Page 1 of 1

Lab Sample ID: QX91C
LIMS ID: I0-I2494
Matrix: Water

' 'horizedudLd netedSe HUL
RcnnrterJ' O6 /O7 /70

ANALYTICAL /IA
RESOURCES\7
INCORPORATED

Sample ID: USGHwy99-SW5-05/10
DUPLICATE

QC Report No: QX91-CDM
Project: USG Hwy 99

1992r-6502r
Date Sampled: 05/25/I0

Date Received: 05/25/I0

}4ATRIX DUPLICATE QUA],ITY CONTROL REPORI.

Analysis Control
Analyte Method Sample Duplicate RPD Limit Y

Arsenlc 200.8 3.5 3.5 0.0% +/- 202
Cafcj-um 60108 18, 100 16, 600 8 . 6% + / - 202
Iron 60108 420 390 1.4% +/- 202
Magnesium 60108 72,400 11,400 8.42 +/- 202
Potassium 60108 I,11-0 1,560 9.22 +/- 500 L
Sodj-um 60108 '1 ,120 6,51 0 8.02 +/- 20%

kan^rrad I n 11fr / |

*-Control Limit Not Met
L-RPD fnval-id, Limit : Detection Limit

FORM-VI

4 e,gff-" "* .. ffi*jEs.ffiee*?n*g5+q,;ji.s- ' &#E*sq:jd? f



INORGANICS AI{AIYSIS DATA SHEET
TOTAI, METAI,S
Page 1 of I

Lab Sample ID: QX91D
LIMS ID: L0-I2495
Matrix: Water f+ I .

Data Re-Iease Autho r izedll1fry'
Renortecl 06/01 /LO KY'lv

t.,i

ANALYTICAL IA
RESOURCES \7
INCORPORATED

Sampte ID : USGHwy99-SW5-05/10
T.4ATRIX SPIKE

QC Report No: QX91-CDM
Project: USG Hwy 99

r992r-6502L
Date Sampled: 05/25/IO

Date Received: 05/25/L0

T{ATRIX SPTKE QUAIITY CONTROL REPORT

Analysis Spike t
Ana1yte Method Sample Spike Added Recovery O

Arsenic 7060A 3.88 115 100 1112

Ranarfor] in rro,/T,

N-Controf Limit Not Met
l-l-9^ Ronarzor\/ Nnl_ Annl i c:l^r'l o S:mnl c Cnnccnf rat i nn Too H i rrh
NIA-lr'Taf Annl ic:l-rl a An: lrzf a lrlai- (ni kadu rrI/Ir+!vgvrv/

NR-Not Recovered

Pcr.cnf Rcr-nrrerrz Limits : 15-125%

FORM-V

ffiqPFq 4 " €l%_-%eF-
;*;;': i - tu-*=+-s--;j:q



INORGAI{ICS ANAIYSIS DATA SHEET
TOTAT METAIS
Page 1 of 1

Lab Sample ID: QX91D
LIMS ID: L0-12495
Matrix: Water At l,
Data Refease Authorizeffif/
Reported 06/01 /I0 \ i

\. '/

ANALYTICAL(flEI
RESOURCES\7
INCORPORATED

Sample ID : USGHwygg-Sw5-05/10
DUPLICATE

QC Report No: QX91-CDM
Project: USG Hwy 99

1,992r-6502r
Date Sampled: 05/25/I0

Date Received: 05/25/L0

}4ATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sanple Duplicate RPD Limit a

Arsenic 70604 4

Pannrtad in rrn/T.

*-Control Limit Not Met
L-RPD Tnvalid, Lrmit : Detection Limit

4 0.02 +/- r

FORM-VI

ftsL+fl-?,e .,,ro,#FefEF+



INORGANICS A}iIALYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QX91P
LIMS ID: 10-L2501
Matrix: Water
Data Rel-ease Authori-zed
Rennrf ccl; O6/O1 /I0

ANALYTICA L iA
RESOURCES \Z
INCORPORATED

Sa:nple ID: USGHwy99-SW5-05/10
IIATRTX SPTKE

QC Report No: QX91-CDM
Project: USG Hwy 99

1992r-6502r
Date Sampled: 05/25/I0

Date Received: 05/25/10

}.fATRIX SPIKE QUAIITY CONTROL REPORT

Arralysis Spike I
Analyte Method Sarnple Spike Added Recovery A

Arseni-c 200 .8 3 . 00
fron 6 010B 219

30.5
, ??n

25 .0
2, 000

110 %

103%

Rannrfarl in rrc,/Tr\el/ur LUU f rr l-try / !

N-Control Llmit Not Met
u-9 Pannrrorrr NTnl- Annl i n:hl a Q:mnl o Cnnconf r:i- i nn Ton H inhrr o r\suv v s! )/ r\v L nPPf f vqvrv / uqrrrl,rv
NtA_\T^f Annl i n:hl ^ ^6-1r,+^ ^1^f Sn.i lrod-\d Lrvu nlrlrf ruquf Y/ nlrday uY L\vL rPr^su

por.onl- Rccorrcrrr Limj-ts : 15-725%

FORM-\/
d=5L+=E==' d :-*C?#E $ rs,is # '=. [] *E. g=]W=*EJ *E g--t



INORGANICS ANAIYSIS DATA SHEET
DISSOIVED METAIS
Page 1 of 1

Lab Sample ID: QX91P
LIMS ID: 10-1250J n ;Matrix: Water lN /n^f - D^r ^-^^ ^,.*horized:ll lvud Ld nc I cdDc fluL

Reported : 06 / 01 / I0 ,. J

Sanple ID: USGHwy99-SW5-05/10
DUPLTCATE

QC Report No: QX91-CDM
Project: USG Hwy 99

L992L-6502r
l]:fa (:mnlad' 05/25/I0

Date Received: 05/25/I0

I,IATRIX DUPLICATE QUAIITY CONTROL REPORT

Analysis Control
Analyte Method Sanple Duplicate RPD Linit a

Arsenic 200.8
fron 6010B

3.0
280

Pannrf aA i n ttn /fr\el,v!LevfIrFrY/!

*-Control Limit Not Met
^ ,_Lm_Lt: Detectl_on l,-Im.II'!rrvs!+v/

3.0 0.0% +/- 20e"

280 0.02 +/- 2oz

FORM-VI

+-cEFs:i+F . lFE,ffiE-FE 4
rs_F+il-*- + E;t*liEjij - 

.i_



ANA_._._-_ ^4,

"="5LiEt3@INCORPORATED
INORGA}IICS ANAIYSIS DATA SHEET
TOTAL METAIS SamPIe ID: LAB CONTROL
Page 1 of 1

Lab Sampte fD: QX91LCS QC Report No: QX91-CDM
LIMS ID: L0-I2496 Project: USG HwY 99
Matrix: Water fA/ 7 L992I-65021
Data Release Authorized,f,[,/ Date Sampled: NA
Reporced: 06/01/10 [t] Date Received: NA

BI,ANK SPIKE QUALITY CONTROL REPORT

Analyte
Analysis
Method

Spike
Found

Spike I
Added Recovery a

Arsenrc
Cafclum
Iron
Magnesr-um
Potassium
Sodium

Qanarl- orl i n tta /L

N-Controf fimit not met
Controf Limits:. 80-120%

200.8
6010B
60108
6010 B

6 010B
6 010B

21 .3
8880
1880
9720
9420
8920

25 .0
10000

2000
10000
10000
10000

109%

88.8?
94 .02
91 .2e"

94.22
89.22

FORM-VII

;+ A. rPq n HF#*#:r* #



Als5fiSrb@
INCORPORATED

INORGAI.IICS ANAJ,YSTS DATA SHEE?
TOTAI METALS
Page 1 of 1

Lab Sample ID: QX91MB
LIMS ID:. L0-12496
Matrix: Water l,f i
Data Release Authorized' )fV ,/
Pannrfad . nA/n'l/1i {\F/r\YPWrLsu. ww/wt/lv t I

\r/

Sample ID:

QC Report No: QX91-CDM
Project: USG Hwy 99

1_992r-6502I
l)eta S^mn J o.l . NA

Date Received: NA

METHOD BLANK

RL PS/L A
Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Number Analyte

200.8
3 010A
3 010A
3010A
3 010A
3 010A

05/28/r0
05/21 /70
05/21 /L0
05/21 /r0
05/21 /rA
05/2'7 /rA

200.8
6 0108
6 010B
6 010B
6 010B
6 010B

06/02/L0
06/07/70
06/0r/1-0
06/01/r0
a6/01/r0
06/0r/r0

1 440-38-2
1 440-1 0-2
1 439-89-6
?,4?O_Otr-,4
'7 44A-09-1
1 440-23-5

Arsenic
Calcium
fron
M:anaqi rrm

Potassium
Sodlum

0.2
50
50
50

500
500

0.2
50
50
50

500
s00

U

U

U

U

U

U

Il-An:J rrl-a rrnrlofac1-or] al- ci rran

k l,-konnrf r nd t,l mII:
RL

FORM-I
p-Eie+=d-* € . flE#d=* F,ry-.



Als5il:tb@
INCORPORATED

INORGANICS AT\TAIYSIS DATA SHEET
TOTAI, METAIS
Page 1 of 1

Lab Sample ID: QX91LCS
LIMS ID:. I0-I2491
Matrix: Water
Data Rel-ease Authorized
Reported: 06/01 /I0

Analyte
Analysis
Method

Sample ID: LAB CONTROL

QC Report No: QX91-CDM
Project: USG Hwy 99

r992]--6502r
D:fe Samnled: NA

Date Received: NA

BLANK SPIKE QUA],ITY CONTROL REPORT

Spike
Found

Spike t
Added Recovery O

Arsenic

N-Controf fimit not met
Control Limits: 80-I20%

7060A 115 100 115 ?

FORM-Vrr
d &s:fl?€ . *-*SHs&5C*g



AXsbHSrb@
INCORPORATED

fNORGAT.UCS AI{ALYSIS DATA SHEET
TOTAI IvIETAIS
Page 1 of 1

Lab Sample ID: QX91MB
LIMS ID: 10-L2491
Matrix: Water f.l i /
Data Re-Iease Autho rized,,Yv
Reported: O6/01 /L0 ("/

\ ../

Sample ID: METHOD BLANK

QC Report No: QX91-CDM
Project: USG Hwy 99

1992r-6502r
D:fc S:mnled' NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL pS/L A

7060A 05/21 /IA 7060A 06/04/10 '7440-38-2 Arsenic 1 1 U

ll-An: lrrf c rrnclciccf cd :f rri rren Ql
R | -konarf I n- t,) mal:

FORM-I

6#d "4s 4 #S#nr:tk:-\



fit3bfi:rb@
INCORPORATED

INORGAI{ICS A}IALYSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QX91LCS
LIMS ID:. I0-I2499
Matrix: Water
Data Release Authorized:
Reported:. 06/07 /I0

Analyte
Analysis
Method

Sample ID: LAB CONTROL

QC Report No: QX91-CDM
Project: USG Hwy 99

1992L- 6502r
Date Samnl ed: NA

Date Received: NA

B],ANK SPIKE QUAI,ITY CONTROL REPORT

Spike
Found

Spike I
Added Recovery a

Arsenic

Ronnrf ad i n tta /T.

N-Control fimit not met
Control Limits : 80-1-20%

7060A 202I 105%

FORM-VII

*# f-. +": 1 #';ili*;j*l";



iis5rH8rb@
INCORPORATED

INORGAI{ICS A}IAIYSIS DATA SHEET
DTSSOLVED METAIS
Paqe 1 of 1

Lab Sample ID: QX91MB
LIMS ID: L0-12499
Matrix: Water
Data Refease Authorized
Ronnrf orl . O6/n1 /I0

Sample fD: METHOD BLANK

QC Report No: QX91-CDM
Project: USG Hwy 99

r9927-6502r
D:fo Semnlad' NA

Date Recei-ved: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurn-ber Analyte RL PS/L A

7000A 05/21 /I0 70604 06/04/L0 1440-38-2 Arsenic 1 1 U

[]-Ana I vf e lnclete.f or.l at ni rren RLv arrru!f

FORM-I



axsbffsr!@
INCORPORATED

INORGAI{ICS AI{AI,YSIS DATA SHEET
DISSOLVED METAIS
Page 1 of 1

Lab Sample ID: QX91LCS
LIMS ID:10-12509
Matrix: Water
Data Release Authorized
Reported: 06/0'l /I0

Analyte
Analysis
Method

Sample ID: LAB CONTROL

QC Report No: QX91-CDM
Project: USG Hwy 99

r9921- 65027
Detc Samnl cr'l : NA

Date Received: NA

B],ANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike E

Added Recovery a

Arsenic
f ron

240 .8
6 010B

25 .6
2060

25 .0
2000

r022
103%

Pannrf ari i n rrn/T

N-Control limi-t not met
Controf Li-mits: 80-120%

FORM-VII



INORGANICS ANAIYSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: QX91MB
LIMS ID: 10-12509
Matrix: Water
Data Refease Auchorized
Reported: 06/0'l/L0 hr

Arsbfi8rb@
INCORPORATED

g3mple ID: METHOD BLANK

QC Report No: QX91-CDM
Project: USG Hwy 99

r992L-6502r
D:].c S:mnlcd: NA

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL pg/L A

200.8 05/28/I0 200.8 06/02/10 1440-38-2 Arsenic 0.2 0.2 U

60108 A5/21 /LO 60108 06/0L/70 '7 439-89-6 Iron 50 50 U

ll-Ana I rzt-e rrnclef er-f cd :f cli rren RL
L?l -Ran^rf r nd l.rmlt

FORM-I

!# d *{E 6 ,. H*kgkr'€6* .4



Matrix: Water
Data Release Authorized:.
Rennrtecl : O6/On /70

Analyte

SAI"IPLE RESULTS-CON\TENTIONAIS 4NALyTICAL Aexgl-cDM RESOURCES\7
INCORPORATED

Pro;ect: USG Hwy 99
Event:. I992I-6502I

Date Sampled: 05/25/I0
Date Received: 05/25/I0

Client ID: USGHwy99-SW5-05/10
ARI ID: tO-L2494 Qx91C

Date
Batch Method Units RL Sample

Alkalinity 06/0I/10 SM 2320 mgll, Caco3 1.0 91 .1-
060110#1

Carbonate 06/0I/10 SM 2320 mgll, CaCO3 1.0 < 1.0 U

Bicarbonate 06/01,/10 SM 2320 mg/L CaCO3 1.0 91 .I

Hydroxide 06/0I/10 SM 2320 mgll, CaCO3 1.0 < 1.0 U

Total Dissol-ved Sol-ids 05/26/L0 EPA 160.1 mg/L 5.0 164
052610#1

r.nf : r crrc^anAan sof ids 05/26/L0 EpA 160.2 mq/L 1.1 10.5vev'erreev 
052610#1

Chforide

N-Nitrate

N-Ni-trite

JU]IdLE

05/28/10 EPA 300.0 mg/L
052810#1

05/28/10 EPA 300.0 ms-N/L
052810#1

05/28/I0 EPA 300.0 mg-N/L
0s2810#1

05/28/10 EPA 300.0 mq/L
052810#1

05/26/10 EPA 415.1 mg/L
052610#1

0.5 1.8

0.1 0.7

0.1 < 0.1 U

0.5 8.2

^L^*r^^r n-"'-^* Demand 06/03/L0 EPA 410.4 mg/L 5.00 11.9urlslrrruo! vAy9Err
060310#1

Total Organic Carbon

RT. An: I rrt i n: I ran^r| i na I im i I
U Undetected at reported detection l-imit

r..50 7.38

Water Sampl-e Report-QX91
f i -BF FB € . 6- trFi: F:E i=: i-,e



Matrix: Water
Data Rel-ease Authorized
r\Eyv! Lsv. wv/ vw t Lv

Analyte

'AMPLE 
*'&3i:SoNVENrroNA* 

AiSbfiS*@
INCORPORATED

Project: USG Hwy 99
Event:. 7992I-65027

Date Sampled: 05/25/I0
Date Received: 05/25/I0

Client ID: USGHwy99-SW4-05/10
ARI ID: tO-L2495 Qx91E

Date
Batch Method Units RL Samp1e

Af kaf inity 06/01./70 SM 2320 mg,/L CaCo3 1.0 98.9
060110#1

Carbonate

Bicarbonate

lJrrdrnvi do

Chloride

N-Nitrate

L\-L\ rtrLte

Sulfate

06/0I/10 SM 2320 mgll, CaCO3 1.0 < 1.0 U

06/01./10 SM 2320 mg/L CaCo3 1.0 98.9

06/01/10 SM 2320 mglT, CaCo3 1.0 < 1.0 U

5.0 L64Total- Dissolved Solids 05/26/10 EPA 160.1 mq/L
052610+1

.rrnr-rr QrrcnanAad solids 05/26/10 EpA 160.2 mq/L 1.0 1,.9
052 610# 1

05/28/10 EPA 300.0 mg/L
052810#1

05/26/10 EPA 300.0 mg-N/L
052610#1

05/26/70 EPA 300.0 mg-N/L
052610#1

05/28/10 EPA 300.0 mg/L
052810#1

05/2'7/10 EPA 415.1- mg/L
0527 I0#1

0.5 8.0

0.1 0.7

0.1 < 0.1 u

0.5 8.4

f-homic:r owrzcan Demand 06/03/10 EPA 410.4 mg/L 5.00 16.0
o6031O#1

Total- Orqanic Carbon

RT, An:lrrj- ical ronnrj- ina Iimif
U Undetected at reported detection l-imit

1.50 5.19

Water Sample Report-QX91
i:1'+F r:A d ' -:B tr:i r.-3 ry 

"E



SA}.4PLE RE SI'LTS -CON\IENT IONAI,S
QX91-CDM

I

Alstfisrb@
INCORPORATED

Matrix: Water
Data Release Authorized
Ronorf erl . O6/OR/10

Analyte

CJ-ient ID : USGHwy99-Sw1-05/10
ARI ID: 10-12502 Qx91K

Date
Batch Method

Project: USG Hwy 99
Event: 1992I-6502I

F):fo Q:mnlarl . n5/25/1-0
Date Received: 05/25/70

Units RL Sample

Alkalinity

Carbonate

Bicarbonate

Hydroxlde

Total Dissofved. Solids

Tn'|- : I Srr qncnricd SolidS

Chl-oride

L\ -I\ _L f' rat e

N-Nrtrrte

Suffate

Chcmi c: I Ovrrrren Demand

m^L^1 n----. ^ ^-rbontuLdr v!9drt!u va

RL
U

06/0r/r0
0 60110 # 1

06/0r/r0

06/0L/L0

06 / 01/ 1.0

05/26/10
052610#1

05/26/10
052610#r

05/28/L0
052810#1

05/26/L0
052610#1

05/26/t0
052610#1

05/28/10
052810#1

06/03/r0
060310#1

05/21 /r0
0521 L0#L

sM 2320

sM 2320

sM 2320

sM 2320

EPA 160.1

EPA 160.2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415.1

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mgll, CaCO3

mg/L

mg/L

mg/L

mg-N/L

mg-N/L

mg/L

mq/L

mq/L

99 .6

< 1.0

99.6

< 1.0

170

7.6

8.0

0.7

< 0.1 U

8.4

r4 .1

1.0

1.0

1.0

1.0

5.0

1.1

0.5

0.1

0.1

0.5

5.00

1.50

An:lrrf ical ronnrl_ inn IimiI

Undetected at reported detection limit

tAItr6r \imh t6 RAnn rt-( )x v IvultlyrvvY.'JL

+# *. F1* j #i**H-i:-$ 4



Matrix: Water /ln ,
Data Release Autho rized.Jfl'
Ronnrf arl . n6, /n9, /1O f l"

\./

SAI.{PLE *'&3i-3ON\ZENTIONAT" 
Ais5ff:Tb@
INCORPORATED

Project: USG Hwy 99
Event: I992I-6502I

Date Sampled: 05/25/I0
Date Received: 05/25/L0

C1ient fD : USGHwy99-!tl.I2-05l10
ARI ID: 10-12504 Qx91M

Analyte
Date
Batch Method Units RL Sanple

Al-kal-inity 0 6/0I/10 SM 2320 mg/L CaCo3 1.0 I42
050110#1

Carbonate

Bicarbonate

Llrrrlrnvi rlo

Chl-oride

N-Nitrate

N-Nitrite

Sul- f ate

06/07/10 SM 2320 mgl], CaCo3 1.0 < 1.0 U

06/0I/10 SM 2320 msl], CaCo3 1.0 I42

06/0l/rc SM 2320 mgl], CaCo3 1.0 < 1.0 U

Totaf Suspended Sol-ids 05/26/10 EPA 160.2 mg/L
052610#1

05/28 /I0 EPA 300.0 mg/L
052810#1

05/26/10 EPA 300.0 ms-N/L
0526]-0#I

05/26/10 EPA 300.0 mg-N/L
052610#1

05/28/10 EPA 300.0 mq/L
0s2810#1

05/21/10 EPA 415.1 mg/L
0521 10#r

ln q?

0.5 6.'7

0.1 < 0.1 u

0.1 < 0.1 U

0.5 6.5

rha-i n: r Avrrnan Demand 06/03/10 EpA 410.4 mg/L 5.00 9.34
o6031O#1

n^r-r n*---. ^ ^-rbonr9LAJ V!9OrlIU 9O 1.50 2.1r

RL Anal-ytical reporting limit
U Undetected at reported detection fimit

Water Sample Report-QX9l

ii ,* #. t-q 3 " 
.#$ gs*a ---! *



Matrix: Water
Data Re]ease Authorized
Renort ecl : 06 / OR / L0

Analyte

SAI''PLE *"&Ti-SONVENTIONAI' 
Ais:fiS*@
INCORPORATED

Project: USG Hwy 99
Event t I992I-6502I

D:fe S:mnlcd' 05/25/10
Date Received: 05/25/I0

Client ID : USGHwy99-!4r.8-05/10
ARI ID: 10-12506 Qx91O

Date
Batch Method Units RL Sanple

Afkafinity O 6/0L/L0 5M 2320 mglT, CaCO3 1.0 I15
060110#1

Carbonate

Bicarbonate

Llrrrlrnvi da

Chl-oride

N-Nltrate

N-Nitrite

Suf fate

06/0L/L0 5M 2320 mgl], CaCo3 1.0 < 1.0 U

06/0I/10 SM 2320 mgll, CaCo3 1.0 I15

06/01/10 SM 2320 mgll, CaCO3 1.0 < 1.0 U

Totaf Suspended Sofids 05/26/10 EPA 160.2 mq/L
052610#1

05/28/10 EPA 300.0 mq/L
0s2810#1

05/26/10 EPA 300.0 mg-N/L
052610#1

0s/26/I0 EPA 300.0 ms-N/L
052610#1

05/28/10 EPA 300.0 mq/L
052810#1

05/21 /I0 EPA 415.1 mq/L
0527 t0#r

U Undetected at reported detection l-imit

2.L 24.4

nqqt

0.1 < 0.1 u

0.1 < 0.1 u

0.5 r4.7

r-hominr'r ovrzaan Demand 06/03/L0 EPA 410.4 mg/L 5.00 55.4
060310#1

Total Organic Carbon 1.s0 ),9.9

u YZrlf



Matrix: Water
Data Refease Authorized
Renortecl:. O6/OB /I0

Ms/MsD REsuLTs-corwENTroNArs 4NALyTtcAL A
9X91-CDM RESOURCES\Z

INCORPORATED

Project: USG Hwy 99
Event:. L992I-6502I

Date Sampled: 05/25/I0
Date Received: 05/25/70

Spike
Analyte Method Date Units Sample Spike Added Recovery

ARI ID: QX91C Client ID: USGHwy99-SW5-05/10

Chl-oride EPA 300.0 05/28/10 mq/L 7.8 1'7.4 10.0 96.02

N-Nitrate EPA 300.0 05/28/!0 mg-N,/L 0.1 2.8 2.0 105.0%

N-Nitrite EPA 300.0 05/28/10 mq-N,/L < 0.1 1.8 2.0 90.02

Sulfate EPA 300.0 05/28/10 mg/L 8.2 I1 .9 10.0 91 .02

.hami n: r .\vunan Demand EpA 410.4 06/03/10 mg/L 11. 9 '/1 .3 65.0 100. 6%

Total Organic Carbon EPA 415.1 05/26/70 mg/L 1 .38 25.I 20.0 88.68

Water MS/MSD Report-QX91
; J E. --"{ :E il4 ilT L-n _ij:-,L i:l;



RE PLICATE RE SULTS -COTWENTIONAI,S
QX91-CDM firs5fi8rb@

INCORPORATED

RPD/RSD

Matrix: Water
Data Re]ease Authorized:
Rcnnrtcrl' O6/nR /I0

Analyte

h/,
\)
Method

Drni an+- .

Event:
Date Sampled:

Date Received:

Date Units Sample

USG Hwy 99
I992I-6502I
05/25/r0
05/25/r0

Replicate (s)

ARI ID: QX91C Client ID: USGHwy99-SW5-05/10

Afkafi-nity SM 2320 06/0L/10 mgll, CaCO3 91.I

Carbonate SM 2320 06/0I/10 mgl], CaCO3 < 1.0

Bicarbonate SM 2320 O6/OI/rc mg,/L CaCO 3 91 .I

Hydroxide S\4 2320 06/0I/10 mgll, CaCO3 < 1.0

Total Dissolved So.l-ids EPA 160.1 05/26/1,0 mq/L 164

Chl-oride EPA 300.0 05/28/10 mq/L 1.8

N-Nitrate EPA 300.0 05/28/10 mg-N/L 0.1

N-Nitrite EPA 300.0 05/28/10 mg-N/L < 0.1

Su-Lfate EPA 300.0 05/28/L0 mq/L 8.2

Chemical- Oxygen Demand EPA 410.4 06/03/10 mq/L 11.9

Total Organic Carbon EPA 415.1 05/26/10 mg/L 7.38

ARI ID: QX91O C1ient ID: USGHwy99-l'11.I3-05/10

91 .5

< 1.0

9"7 .5

< 1.0

r62

1.8

0.1

< 0.1

't .8

11.6

6.05

0 .4e.

NA

0 .42

NA

I .2e"

0.0?

0.0%

NA

5.0%

2 .62

19.8%

Tot:l Srrsncnded SOfidS EPA 160.2 05/26/L0 ^- /aLtr\] / D 24.4 24.6 0.82

hT:f ar Ranl i n:l-a u Y.rr L

r*$'L--++ft sil e:tru g-E=T a:-
ij-. +'ji ..+- g;!E='-*ts;':::**+l'



I,AB CONTROL RESULTS-CONVENTIONATS
QX91-CDM Alsbnn:@

INCORPORATED

Matrix: Water
Data Refease Authorized
Rcnnrf crl: O6 /OA /I0

Project: USG Hwy 99
Event I 1992L-6502I

D:te Samnlcd. NA
Date Received: NA

Spike
Analyte/Method Qc rD Date units Lcs Added Recovery

Totaf Dj-ssol-ved Sof ids ICVL 05/26/10 mq/L 4'75 500 95.0?
EPA 160.1

Tnf : r SrrqnonrJari Sol-ids ICVL 05/26/10 mg/L 49.1 50.0 99.4Z
EPA 160.2

Water Lab Control Report-Qx91

r *.iH *s{j b 
'



METHOD BI,ANK

Matr j-x: Water A^ I
Data Release AuthorizedffiL
Rannrf arl ' l'6. / n9, / L0 (' I'./

RE SI'LT S - CONVENT IONAIS
QX91-CDM

AnaJ-yte Method Date

Project: USG Hwy 99
Event:. 1992L-6502L

D:fc S:mnlcd: NA
Date Received: NA

Units

Alsbfi8*@
INCORPORATED

BIank rD

Total Dissol-ved Solids

Tnt-:r crrc^annan sofidsv svyerrvvv

Chforide

N-Nitrate

N-Nitrite

Suf fate

Chemi r:a I C)xrzoen Demand

m^r-r n----.^ ^-rbonMAf Vr9Alrf U VO

EPA 160. 1

EPA 160.2

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 415.1

05/26/10

05/26/L0

05/28/r0

05/26/70
05/28/r0

05/26/10
05/28/r0

05/28/r0

06/03/r0

05/26/10
05/21 /r0

rrtY / D

rrrv r!/ !

mg-N/L

tttu/ |

mq/L

.0 u

.0 u

.1 U

.1 U

.1 U

.1 U

.1 U

.1 U

.00 u

.50 u

.50 u

<5

<1

<0

<0
<0

<0
<0

<0
/E

/1

Water Method Blank u Yzrrr

k*? E*+ f-T + **e f*- f+ ff +li.



STA\IDARD RE FERXNCE RE SULTS -CONVENT IONAIS
QX91-CDM Ar$fisrb@

INCORPORATED

Matrix: Water f,n :
Data Rel-ease Authorized,l'.V.,
Renorf er-'l : 06/OR /I0 )t Yo

Project: USG Hwy 99
Event: 1992I-6502I

l):i-o SemnlF.i. NtA

Date Received: NA

Analyte/SRM ID Method Date Units SRM
True
Value Recovery

Al- kalinity
ERA #P114506

Chloride
ERA #230109

N-Nitrate
ERA #09127

N-Nitrite
ERA #030309

Sul-f ate
ERA #220109

^L ^-r ^- r n.-..-^- DemandvrfYfrrfuof vAyvglr
Thermo Orron #f01

m^r-r n----. ^ ^-rbonfvLor vr9qrlfu 9q

ERA 0506-09-01

sM 2320

EPA 300.0

EPA 300.0

EPA 300.0

EPA 300.0

EPA 410.4

EPA 41_5.1

06/0r/10

05/28/r0

05/26/L0
05/28/L0

0s/26/r0
05/28/r0

05/28/L0

06/03/10

05/26/r0
05/2'7 /r0

mgll, CaCo3

mq/L

mg-N/L

mg-N/L

mg/L

mg/L

mg/L

96.32

93.3?

93.3?
93.3?

96 .'7 e"

96.'72

96 .1e"

94.42

103.0%
110.0%

33.7

2.8

)a
2.8

)o
)a

2.9

85.0

20 .6
22 .0

35.0

3.0

3.0
3.0

3.0
3.0

3.0

90. 0

20 .0
20 .0

Water Standard Reference Report-QX91
e--r-#81 E ' i=AE-FF-ffFi"i{p=.# ..$* gtEg€;.#.:_i:



t\ APPrrEu sPEcrATroN

R AND CONSULTTNG_ ttc 18804 Northcreek Pdrkway Bothett, WA. 98011

TeL: (425) 483-3300 FaX (425) 483-9878

www,a pp[iedspeciation, com

June 4,2010

Cheronne Oreiro
Analvtical Resources Inc.
4611 S. 134th Place Suite 100
Tukwila, WA 98168
(206) 69s-6200

Re: USG Hwy 99

Ms. Oreiro,

Attached is the report associated with twelve (I2) aqueous samples submitted for arsenite and
arsenate quantitation on May 26, 27, and 28,2010. Each set of samples was received the same
day as the submittal date in sealed coolers at 0.1'C, -0.7"C, and 5.6'C, respectively. Arsenite and
arsenate speciation analysis was performed via ion chromatography inductively coupled plasma
dynamic reaction cell mass spectrometry (IC-ICP-DRC-MS). Any issues associated with the
analyses are addressed in the following report.

If you have any questions, please feel free to contact me at your convenience.

Sincerely,

-YilT*
Ben Wozniak
Project Manager
Applied Speciation and Consulting, LLC



Applied Speciation and Consulting, LLC

Report Prepared for:

Cheronne Oreiro
Analytical Resources Inc.

4611 S. l34thPlace Suite 100
Tukwila, WA 98168

Project ID: USG Hwy 99

June 4.2010

1. Sample Reception

Twelve (12) aqueous samples were submitted for arsenite and arsenate quantitation on May
26, 27, and 28,2010. Each set of samples was received the same day as the submittal date,
as indicated on the attached chain of custody (COC) forms, in sealed coolers at 0.1'C, -0.7"C,
and 5.6"C, respectively.

The samples were received in a laminar flow clean hood, void of trace metals contamination
and ultra-violet radiation, and assigned discrete sample identifiers. Immediately upon
reception an aliquot of each sample was filtered (0.45pm) into a polypropylene centrifuge
tube, and all filtrates and original sample bottles were then stored in a secure, monitored
refrigerator (maintained at a temperature of 4oC) until the analyses could occur.

2. Sample Preparation

All sample preparation is performed in laminar flow clean hoods known to be free from trace
metals contamination. All applied water for dilutions and sample preservatives are also
monitored for contamination to account for any biases associated with the sample results.

Arsenic Speciation Analvsis by IC-ICP-DRC-MS Immediately upon sample reception, an
aliquot of each sample was filtered with a synnge filter (0.45pm) and injected directly into a
sealed autosampler vial. No further sample preparation was performed as a buffered EDTA
solution was provided by Applied Speciation and Consulting for field-preservation of the
submitted samples.

3. Sample Analysis

All sample analysis is preceded by a minimum of a five-point calibration curve spanning the
entire concentration range of interest. Calibration curves are performed at the beginning of
each analytical day. All calibration curves, associated with each species of interest, are
standardized by linear regression resulting in a response factor. All sample results are
instrument blank corrected to account for any operational biases.

"*t-"L*ffE S s*EEF5ffi-: EgsF 5 + sgFr'Bd|+ r



Prior to sample analysis, all calibration cunres are verified using second source standards
which are identified as initial calibration verification standards (ICV).

Ongoing instrument performance is identified by the analysis of continuing calibration
verification standards (CCV) and continuing calibration blanks (CCB) at a minimal interval
of every ten analytical runs.

Arsenic Speciation Analvsis bv IC-ICP-DRC-MS A11 samples for arsenite and arsenate
quantitation were analyzed by ion chromatography inductively coupled plasma dynamic
reaction cell mass spectrometry (IC-ICP-DRC-MS) either on June I,2010 (designated as

Batch 1) or June 2, 2010 (designated as Batch 2). Aliquots of each sample are injected onto
an anion exchange column and are mobilized by an alkaline (pH > 7) gradient. The eluting
arsenic species are then introduced into a radio frequency (RF) plasma where energy-transfer
processes cause desolvation, atomization, and ionization. The ions are extracted from the
plasma through a differentially-pumped vacuum interface and travel through a pressurized
chamber (DRC) containing a specific reactive gas which preferentially reacts with arsenic,
producing an entirely different mass to charge ratio (m/z) which can then be differentiated
from the initial isobaric interferences. A solid-state detector detects ions transmitted through
the mass analyzer on the basis of their mass-to-charge ratio (m/z), and the resulting current is
processed by a data handling system.

Retention times for each eluting species are compared to known standards for species
identification.

4. Analytical Issues

The overall analyses went well and no significant analytical issues were encountered. All
quality control parameters associated with these samples were within acceptance limits.

It should be noted that an additional arsenic species was detected in most of the submitted
samples during the speciation analyses. While the identity of this species cannot be
determined with certainty at this time, the concentration of arsenic associated it is estimated
to be 0.88pg/L for I0-12491-QX92E, l.07pglL for I0-12630-QY17A, 5.99pglL for 10-
12633-QY17D,25.2pgll for 10-12636-QY17G, 3.80pg/L for 10-12640-QY17K,0.72pglL
for L0-12643-QY17N, 3.361t9/L for L0-12646-QY17Q, and 1.03pg/L for I0-12705-QY33E.
Traces of two additional species were also detected in the samples identified as 10-12487-

QX92A, 10-12488-QX92B, and |0-12489-QX92C; the concentration of the sum of these
additional species is estimated to be 0.079pg|L,0.072p/L,and0.074p{L, respectively, for
these three samples. Applied Speciation and Consulting can pursue additional research to
identifu these species upon client request.

The estimated method detection limit (eMDL) for arsenite is generated from replicate
analyses of the lowest standard in the calibration curve. Not all arsenic species are present in
preparation blanks; therefore, eMDL calculations based on preparation blanks may be
artificially biased low for this species. Due to toaces of arsenate in the reagents used for the

#H-ffia : ffi65ffiffiff



speciation analysis, the eMDL for arsenate has been calculated using the standard deviation
of the associated preparation blanks.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ftilf
Ben Wozniak
Project Manager
Applied Speciation and Consulting, LLC
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fl F- Ana I yti ca I Reso u rces, I n co rpo rated

-aU Analytical Chemists and Consultants

May 11,2010

Alan Carey
CDM
14432 SE Eastgate Way, Suite 100
Bellevue, WA 98007

RE: Project lD: USG Hwy 99 - 19921-65021
ARI Job No: QV18

Dear Mr. Carey:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final results for the samples from the prolect referenced above. Analytical
Resources Inc. (ARl) accepted twenty soil samples on May 4,2010. For details regarding
sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for Total Arsenic, as requested on the COC.

The matrix spike percent recovery of Arsenic fell outside the control limits low for sample
G4-10. The matrix spike result was flagged with an "N" qualifier on the Form V. No
further corrective action was required.

The duplicate RPD of Arsenic was outside the control limits high for sample G4-10. The
duplicate results. was flagged with an "*" qualifier on the Form Vl. No further corrective
action was required.

There were no other anomalies associated with the analysis of these samples.

An electronic copy of this report as well as all supporting raw data will remain on file with
ARl. lf you have any questions or require additional information, please contact me at
your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

ne Oreiro
Project Manager
(206) 6e5-6214
cheron neo@arilabs. com
rvinrw.arilabs.com

Enclosures

cc: eFile: QV18

Page 1 o'f #

4611 South 134th Place, Suite 100. TukwilaWA9Bl68 o 206-695-6200.206-695-6201 fax



trE
R.F I s
gs fl ssEd 5tr{F a

e$E E

$E *u ITeS iBEB Ei:R\ odXE tr:.e:. H

EE€ e

* gE so
SE: EEFE:6 Eg
r^(D)
sjEQ 6F\i+a- cy
E 6 \ qi

SEg EE
PS E E E.

FF€ E Egei a3
XdE €r

S sg Et
3: E E;SPX E9
SHS Tg\sis .lr=
Oi:-o aS* iS .Ea
:xF qo
s9$ €9
:l (')c a4
: bs EE
s gs E"APi'E vA
s F$ € $

Fsf €F
EFa E;
E s g -BE

!€ F EEies bE

FFg E{

r $ss iE
S*tr tfi
S s lS ?^";

EFE* gE
EE*S r3
E d sE .e I=tHE 3*
$is H .E=

*sst f;g
SE$g F€

Eoo@cOFO(oEFE:59
6EJo=

EFE*H
;EfE3SEsjR
=-ctsF^H5P Fe5€ 3re 3 E.9': - dEi= e

EE*

oo
f
ato
E
.9o
.>
Gc

olt
(E
J
€
tt
o
oo
E
T'
o
o
5o
o
c
(E
-co

o
O;c
(d

E

c
.c)

CE

c)
d

c
(6

6

o

'o
a
\avo_
a=

-:' LL
ruIqX
(u :
=):-F

q)

o_



nI ;

RH E
cF ogE E
9d tsx EeE !
RF 6
xv
X\ OxE tr
E:. $ts ;bE Es3 9.ss +idSs s€c,>c :d
E:6 eg(r) >
<Y O^L;+O- c Yd x 9+
-.Si PFEc EEsd 

=P'FS 5 6
di :a
S?i oq
6- E5
:\- 1) o.\)irH BEbs E0
* (r) OF

B ft IAPX E9.9c E;,E;. <_6
st= .ir=
EE E:ij> E8
(Dc 64
r € Eg
n E -P0
d< Fo-ie dll
EH IilEt **qi; XoHt ;g)
Fa E;
,^-l? fiP5.U E 

=
€ E EE€i ;!
ilr ! a<8 Xgr:g :x==Flx 1F
EbX oE
;E; EPE*S E€;:! g9sss T":bf: +?
€
:FE -Ogt $E 3e
iSH -EEY $ ci$frF fiEs s! cE;.(,)hx oo-
fi3 F s€
E 3 8 3e

!g

o

n
o

SE

u){
$3
ar

r
o

G
o
s)

a)

n

s!
o
oo

s

r{

=s
\
€
q)

R
R
(G

t
o()
*

$

g)
o
Eo(4

S)

'E

$
tu

\
q)

=t
ft
q

li\
a
.s
-I
o
v,

-l

EP83*'FE:5:i6EIo=
gsriH
^c:=\Y@(g0_t(oEEsiR

=.vtsF^EE: Xfi6= ;rn3 E.eE- d5i= I
(EFS
c,

:
a
\ovo_
a=
:' Lt
(gcCqX

:

(g'-
o)

o_

oo
5
cto
E
.9,
o
.>
G
tr

o
(g

olt
GJ

oU

!t
oo
o
E
1'
o
o
fo
o
c
(E

-co



ARI Client:

Jt )_ Analytical Resources, Incorporated

-at Analytical Chemists and Consultants Gooler Receipt Form

CAA

Tracking tlo, (G\.

@No
@No
&No

Ll 6
lf cooler temperature is oyf comntiance jft out torm 00070F

^^r^, A^^^^r^r hrr l/

.,tt

s/rl lta rime:

t"'o o.,n 
'ou, 7 O q 4Gi I

Coofer Accepte d by: Date: i,J tO
Complete custody forms and attach all shipping documenb

ero;ect ruame: U',:Gl i{{-w{ 91
Delivered by: Fed-Ex ue@nand Delivered other:-GOC No(s):

Assigned ARI Job r.ro' 6<,V l?
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). .. ... .

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? ... Bubble Wrapg@G' Gel Packs g6G-foam etocf

Was sufficient ice used (if appropriate)? ............ .....

Were all bottles sealed in individual plastic bags?

Did all boftles 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 sufiicient amount of sample sent in each bottle? ... ... . .. .

Date VOC Trip Blank was made at ARl... . .. ... ..

WasSampleSplitbyARl , 6i, YES Date/Time: Equipment:

5ltrllo
* Notity Project Manager of discrepancies or concems *

Paper

NA

NA

@-,

@,
Split by:

Time lF IE>

YES 69
NO

09
NO

NO

NO

NO

NO

{[e
NO

NO

Other:_

G,
YES

raw
€ES.,
r{eb
f+
(E/
YES

YES

(leF

Samples Logged by: f? Date:

Sample lD on Bottle samDle lu on u()u Sample lD on Bottle Samole lD on coc

Additional Notes, Discrepancies, & Resorutions.'

Seo'ute.- CiN ft - Qtcc*\ic-- L','\

I ?d\ -t!.4- "5ei.,-upLt-> L"[ *ov-.. pLt"a3r:<--

Itr<- +i^y Soi\ LcNt*4.'v\-a-4-S *or<-.
1r1-(b i,rU\iUieL"V..,(a-_ Z-'p \Ur-f- btr,,,g
{,-*,-tr{F 'pOt rv'\ ruta,* bc^rSa

Bv:
4 ayao

Date: 4) -t ll^
p4 rfiin

orE
Small ) "sm"

Peabubbles ) "p5'
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014Cooler Receipt Form

#"# €". # :



fiis5f,8rb@
INCORPORATED

INORGANICS ANATYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample fD: QV18A
LIMS ID:10-10909
Matrix: SoiI M;
Data Release Authorized:ll /N;
Ponnrfad . .l._/11/1A Y I

vJl LL/ Lv 

'./

Percent Tota-I Sofids: 16.3%

gamFle ID: C4-10
SAMPLE

QC Report No: QV18-CDM
Project: USG Hwy 99

r992I-6502r
Date SampJ-ed: 04 /26/1,0

Date Received: 05/04/70

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL mg/kg-dry A

3050B A5/05/L0 60108 05/L0/IO 7440-38-2 Arsenic

Il-An: l rr-e rrrrJetccf od :f o jrrcn RL
RL-Reoortinq Limit

6 228

FORM-I

E={F f "da_ ffiffrffif_&ffi



INORGAI\TTCS A\IAIYSIS DATA SHEET
TOTAI, METAIS
Page 1 of 1

Sample ID:

QC Report No: QV18-CDM
Project: USG Hwy 99

7992r- 6502r
Date Sampled: 04/21/I0

Date Received: 05/04/1-0

CAS Nurnber Analyte

87-10
SA}4PLE

Lab SampJ-e ID: QV18B
LIMS ID:10-10910
Matrix: Soif
Data Release Authorize
Reported: a5/II/I0

Percent Total- Solids:

A

+p
l,/

54.0?

Prep
Meth

Prep
Date

Analysis Analysis
Method Date RL mg/kg-dry

30s0B 05/05/ra 60108 05/I0/I0 7440-38-2

II-Anal vf e rrnclere.te.i ef oirzen RL
Rl-Reoortinq Limit

Arsenic 493

FORM-I

i=L-riE:ffiffiffi#E



Arsbffsrb@
INCORPORATED

INORGAI{ICS ANALYSIS DATA
TOTAI META],S
Page 1 of 1

Lab Sample ID: QV18C
LIMS ID:10-10911

Analysis Analysis
Method Date

Sanple ID:

QC Report No: QV18-CDM
Project: USG Hwy 99

1992I-6502I
Date Sampled: 04/21/L0

Date Recelved: 05/04/70

CAS Nurnber Analyte RL mg/kg-dry

86-L4
SAI"IPLE

Matrix: Soil f\l ,

Data Release Authorized:\fV
Ronorf orl . et\/11/1O f. lU,./,

Percent Tota] Sol-ids : 46 .92

Prep
Meth

Prep
Date

3050B 05/05/L0 6010B 05/ra/r0 7440-38-2 Arsenic

IT-Ar^ I rrf c rrndef a.tFri :- ni rrcn Ql
RL-ReDortinq Limit

L,92010

FORM-I

fl34-J+ sE. " g.;*ffiffiffi"F



Aisb#srr@
INCORPORATED

INORGANICS ANAIYSIS DATA
TOTAI META],S
Page 1 of 1

Lab Sample ID: QV18D
LIMS ID:10-10912
Matrix: So.r-l-
Data Release Authorize
Ronn-f erl . e)^/11/L0l\Uyv! uv\Ji vJI LL/

Percent Total Sol-ids:

SanpJ-e ID: A8-6
SAI"IPLE

QC Report No: QVl8-CDM
Project: USG Hwy 99

L992r-6502I
Date Sampled: 04/28/I0

Date Received: 05/04/I0

SHEET

Prep
Meth

Prep
Date

Analysis Arralysis
Method Date CAS Number Anal-yte RL m9lkg-dry

3050B 05/05/r0 6010B 05/r0/r0 7440-38-2 Arsenic

f1-An^lrr*e rrndcrcc-cd,ef nirzen RL
r \! r\LIrv!

16030

FORM-I

f,i*E-J 4 # FcffiqffiftgF



AusbfiSrb@
INCORPORATED

INORGAI{ICS A}TAIYSIS DATA
TOTAI META],S
Page 1 of 1

Lab Sample ID: QV18E
LIMS ID:10-10913
Matrix: Soil
Data Release Authorized
Reported: 05/LI/IA

Percent Total SoIids: 7

Sample ID: B7-L4
SAMPLE

QC Report No: QV18-CDM
Project: USG Hwy 99

L992r- 6502r
Dace Sampled: 04/21/L0

Date Recei-ved: O5/04/L0

SHEET

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Analyte RL mg/kg-drY

3050B 05/05/r0 6010B 05/r0/10

Il-Ar:'rztc rrrdef ccrcd :f oi rron R.lqu Yr
RT,-Rcnn-r'nn r,i mit

1440-38-2 Arsenic 20

FORM-I

flEL.E* F,;. " gEiffi#$ffiG



AXs:fi:*@
INCORPORATED

INORGAI{ICS ANAIYSIS DATA SHEET
TOTA]. METAIS
Page 1 of 1

Lab Sample ID: QV1BF
LIMS ID:10-10914
Matrix: Soj-l nAr
n-+- D^r^--^ r,,rhari .oa\Yn/'UdLd nCfedJs HULllvLtLvv.V U/
Ronnrf or'.1 . O\/11/I0 : /',J

Percent Totaf Sol-ids: 85.6%

Sa-mple ID: C9-2
SAI\4PLE

QC Report No: QV18-CDM
Project: USG Hwy 99

L992r- 6502L
F)=rA q:mnt a.t. 04/29/I0

Date Received: 05/04/10

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nuurlcer Analyte RL mg/kg-dry a

3050B 05/05/I0 6010B 05/I0/10 7440-38-2 Arsenic

IT-An^lrzfe rrnrlc-ecfec'l at oiven RL
RL-Reportinq Limit

57

FORM-I

a*E*i4 ffi'{frS-'&fiE'; ffi



Ais:fi8eb@
INCORPORATED

INORGANICS ATiIA],YSIS DATA
TOTAI METAIS
Page 1 of 1

Lab Sample ID: QV18G
LIMS ID:10-10915
Matrix: Soif
Daca Release Authorized:
Rcnnrfecl. O\/11 /I0

Percent Total- Soflds: 69

Analysis Analysis
Method Date

Sa.mple ID:

QC Report No: QV18-CDM
Project: USG Hwy 99

r992t- 6502L
Date Sampled: 04/26/LA

Date Received: 05/04/I0

CAS Number Analyte RL m9/kg-dry

85-14
SAI'{PLE

Prep
Meth

Prep
Date

3050B A5/05/rA 6010B 05/r0/r0 7440-38-2

II-Ana lrrf e rlrdef on1_ orl :1- ni rrcn R.llfuvua]vvqLYr

RL-Report:-nq Limit

Arsenic 7,43020

FORM.I

f:?L-1 € *tr+ ' :#.e#e,; i-E
B-**4e€g':1 -*



fiIstff8?!@
INCORPORATED

INORGANICS AT{ALYSIS DATA SHEET
TOTAI METAIS
Paqe 1 of 1

Lab Sample ID: QV1BH
LIMS 1D:10-10915
Matrix: SoiI ftn Z. ,\l'fiData Kerease Autnorrzeox u
Renorf ccl : O\/11/1O .t"'

./
Percent Total Sol-ids z 15 .5'Z

Sample ID:

OC Rennrr No: OV18-CDM
Project: USG Hwy 99

r992r- 6502r
Date Sampled: 04/26/I0

Date Received: 05/04/I0

CAS Number Analyte
Prep
Meth

Prep
Date

Analysis Analysis
Method Date

c5-1 6
SAMPLE

RL mg/kg-dry

3050B 05/05/IO 6010B 05/L0/I0 7440-38-2 Arsenic

Il-An: I rr+e rrnclof octcd ef ni rren RL
Rl-Reportlnq Limit

49

FORM-I

fl*+J,E i+- ' f,"49&F** =



fiHbffirb@
INCORPORATED

INORGANICS AI{A],YSIS DATA
TOTAI METAIS
Page 1 of 1

Lab Sample fD: QV18I
LIMS ID: 10-10917

SHEET

Analysis Analysis
Method Date

. Sample ID:

QC Report No: QV18-CDM
Project: USG Hwy 99

1,992r-6s027
F)afe Samnlcrl . 04/26/70

Date Received: 05/04/I0

CAS Nunber Analyte

B5-2
SAI'IPLE

Matrix: Soi-l-
Data Release Authorized
Renortecl: A\/11 /I0

Percent Total SoIids: 90.1%

Prep
Meth

Prep
Date RL mg/kg-dry

3050B 05/A5/r0 6010B 05/r0/r0

II-An: l rr1- c rrnelef entcri af oi rzen RL
R l,-kAnnrt- r nd l,r m1t

7440-38-2 Arsenic 43

FORM-I

E-=B;i .€ E t:. fj;t, c==r r* a- .TB



fixstf,8ri@
INCORPORATED

INORGAI{ICS ANALYSIS DATA SHEET
TOTAL METAI,S
Page 1 of 1

Lab Sample fD: QV18J
LIMS ID:10-10918 

AMatrix: Soif lh I
^t ^--uara Ke-Lease auchorized@

Reported : 05 / II / I0 ', 
n

Percent Total Solids , gJ.zz

Sa:npJ-e ID: 96-2
SAI{PLE

QC Report No: QV18-CDM
Project: USG Hwy 99

1,992L- 6502r
D:-e S:mnlecl: 04/21 /I0

Date Received: 05/04/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL mg/kg-dry A

3050B 05/05/rc 6010B 05/10/I0 7440-38-2 Arsenic

Il-Anel rrre rrnde1- on*od :f airrcn R.l
Rl-Reportino Limi-t

FORM-I

fi?a=#4 ffi' +Rffiffi."t LE



fixs5fi8r!@
INCORPORATED

INORGA}IICS A}IAIYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample f D: QV18I(
LIMS ID:10-10919
Matrix: SoiI N\
n-F- D^r ^^^^ 4.,+l.rnri .o.ll,{.1\udLd neredSe HuLLrurfzeu\/l/.
Reportedl. 05/II/I0 \r'

tt. '

Percent Totaf Sofids: 19.2%

Sample ID: B4-L6
SAI.{PLE

QC Report No: QV18-CDM
Project: USG Hwy 99

r992r- 6502L
Date Sampled: 04/26/I0

Date Received: 05/04/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Arralyte RL mg/kg-dry a

3050B 05/05/70 6010B 05/I0/IA 7440-38-2 Arsenic

II-An:1 rrre rrnderer-f ecl ar oi rren RL
K],-KeDOrl' rno Lrmrt

80

FORM-I

#e-=rg F, : ##ffi€ %,



Arsbffieb@
INCORPORATED

INORGANICS AI{AIYSIS DATA
TOTAI METAI-S
Page 1 of 1

Lab Sample ID: QV18L
LIMS ID: I0-I0920

Sannple ID:

QC Report No: QV18-CDM
Project: USG Hwy 99

1992r- 6502r
Il:f a (:mnl ori . 04 /26/I0

Date Received: 05/04/I0

SHEET
94-L4
SAMPLE

Matrix: Soif
Data Release Authorized
Rcnorteci: 05/11 /I0

\/
Percent Totaf Sol-ids : 60 . 8 ?

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Number Analyte RL n9lkg-dry

3050B 05 / 05 /70 6010B 05 /70 /70 7440-38-2

ll-Anal vf e rrnclef ecf ecl at oi ven RL
KL-KepOrtanq l,ImlE

Arsenic 1 ,680

FORM-I

#+-i S- 5- : ffffi# G G



Aisbfisrr@
INCORPORATED

INORGANTCS AI{ALYSIS DATA
TOTAI. METAIS
Page 1 of 1

Lab Sample ID: QV1BM
LIMS ID: I0-IO92I
Matrix: Soif
Data Release Authoriz
Rcnnrtccl' Oa/11 /I0

Percent Totaf Sofids:

Sanple ID:

QC Report No: QV18-CDM
Project: USG Hwy 99

1992r- 6502r
Date Sampled: 04/26/I0

Date Recelved: 05/04/IO

SHEET
D3-8
SAI\4PLE

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Num.ber Analyte RL n9lkg-dry

84.Je"

3050B 05/05/10 6010B 05/r0/r0

II-Anal rrf e ttncielc.i- c.l al ai rzon Qlf u v errvv

kl,-Ran^rrrnfr l,rmlt

7 440-38-2 Arseni-c 2l

FORM-I

fl?1.*f #'ffil4ffi'F.?



ixs5il8rb@
INCORPORATED

INORGAI\IICS AI{AIYSIS DATA
TOTAI, METAIS
Page 1 of 1

Lab Sample ID: QV18N
LIMS ID: 70-10922

SHEET

Analysis Arralysis
Method Date

Sanple ID:

Oa Renrrrl- No: O\/18-CDMYv.\vtsv!

Project: USG Hwy 99
1992r-6542r

Date Sampled: 04/26/I0
Date Recei-ved: 05/04/I0

CAS Nurnber Anal-yte

84-10
SAIvIPLE

Matrix: Soif
Data Release Authorized:
Renorrecl: 05/11 /70

-/Percent Totaf SoIids: 90.0%

Prep
Meth

Prep
Date RL ruglkg-dry

3050B 05/05/I0 6010B 05/I0/10 7440-38-2 Arsenic

II-An: l rrf e rrndef ecf ed a* ci rzen RLgg Y+

< | -Rcnnrl I ad |,1 na t

L2

FORM-I

fliE''"s # #ffiaE{ CF



Arssffiei@
INCORPORATED

INORGANICS ANAIYSIS DATA
TOTAI META],S
Page 1 of 1

Lab Sample ID: QV18O
LIMS ID: I0-I0923
Matrix: Sorf
Data Release Authorize
Rcnnrfed . n\ /1 1 /I0

Percent Total- Solids:

Sample ID:

Report No: QV18-CDM
Project: USG Hwy 99

\992r- 6502r
Date Sampled: 04/26/I0

Date Received: 05/04/70

D4-4
SAI'{PLE

QC

Prep
Meth

Prep
Date

68.5%

Analysis Anal-ysis
Method Date CAS Nurnber Analyte RL nglkg-dry

3050B A5/05/I0 6010B 05/L0/L0 7440-38-2 Arsenic

Il-An:l ruf e rrndetccf cd er ni rzen Qlsv Y+

KL-KeOOrtfno Lam]-t

FORM-I

frEe-$-€ FE " #Eg;*{1€4 *



Alsbffieb@
INCORPORATED

INORGA\IICS ANAI.YSIS
TOTAI METATS
Page 1 of 1

Lab Sample ID: QV18P
LIMS ID: I0-L0924
Matrix: Soil
Data Release Authori-z
Reported: 05/1L/L0

Percent Total Sofids:

DATA SHEET
Sample ID:

QC Report No: QV18-CDM
Project: USG Hwy 99

r992r- 6502L
Date Sampled: 04/21 /I0

Date Received: 05/44/70

86-1 6
SAT{PLE

.J)0,
v

8L.22

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Number Analyte RL mg/kg-dry

3050B 05/05/1,0 6010B 05/I0/I0 7440-38-2 Arsenic

ll-An: I rrf o rrnrioi-ocl- or] :t ni rzon
Rl-Reporting Limit

73

FORM-I

ffiL-;.i -F- ' ftr-EfEr3fa;



fiIs5fi:rz@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
TOTAI METALS
Page 1 of 1

Lab Sample ID: QV18Q
LIMS ID:10-10925
Matrix: Sorf ln -
Data Release Authorized\T;
Rcnnrf cri . nq /11 /I0 \ h\"
Percent Totaf Solids : gO'.'22

Sanple ID: A7-4
SAI'{PLE

QC Report No: QV18-CDM
Project: USG Hwy 99

r992I-6502r
Date Sampled: O4/21/lA

Date Recej-ved: 05/04/L0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL nglkg-dry a

3050B A5/A5/IA 6010B A5/L0/I0 1 44A-38-2 Arsenic

lT-Ana lrzf e rrnde1_ actcd :f ni rzen RLv zrrrsrf

RT,-Rcno-f i no T.i rrit

5U

FORM-I

f-EE. ir F; fi+ " *#€=;E+l +



fixsffi8er@
INCORPORATED

INORGAI{ICS ANAIYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: QVl8R
LIMS ID: Ia-I0926

nLvlarrlx: sorr l\n
Dara Release Authorized:\ r' r.
Reported: 05/I7/70 \ U

t;'
Percent Totaf Sol-ids: 14.5%

Sample ID: C3-18
SA}4PLE

QC Report No: QV18-CDM
Project: USG Hwy 99

r9927- 6502r
Date Sampled: 04/21/70

Date Recei-ved: 05/04/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Num.ber Analyte RL mg/kg-dry O

30508 05/05/10 6010B 05/I0/L0 7440-38-2 Arsenic

II-Ana I rrf e rrnrle1- ectec'l at cri ven RL
RL-Report-rnq Lamrt

45

FORM-I

trE4jf,; # E:..4fFffi+";;!



f,ts:fisrb@
INCORPORATED

INORGAI{ICS A\IALYSIS DATA SHEET
TOTAT METATS
Page 1 of 1

Lab Sample fD: QV18S
LIMS ID: 10-10921
Matrix: SoiI AA

---i---,1.1zl_\.'UaLa r(e-LeaSe AUCnOT]-Zec1\! | /
Reported 05/II/IO \lY

'\/'

Percent Total- SoIids: 80.4%

Sample ID: A7-12
SAI'4PLE

QC Report No: QV18-CDM
Project: USG Hwy 99

L992L-6502r
Date Sampled: 04/21/I0

Date Recei-ved: 05 / 04 / I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL nglkg-dry a

3050B 05/05/I0 6010B 05/L0/I0 7440-38-2 Arsenic

II-Ana I rzte rrnelef er-tec] at cri rzen RL
KL-KeDOrLano IrlmlE

6 257

FORM-I

ry1i: + #ffffi-*-f*--;:



fiis5ff8ri@
INCORPORATED

INORGANICS ANAT,YSTS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: QV18T
LIMS ID:10-10928
Matrix: Soif NL
h^-^ n^t ^^^ua!a Kerease AuLnorrzeo,\r1 /
Rennrrcd. O\/11/IO ,\'L

i

Percent Totaf Sol-ids: ai'.ZZ

Sarnple ID: C7 -8
SAI'{PLE

QC Report No: QV18-CDM
Project: USG Hwy 99

r9927- 6542I
Date Sampled: 04/21/I0

Date Received: 05/04/IO

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL nglkg-dry A

3050B 05/05/70 60108 05/I0/10 7440-38-2 Arsenic

T1-An:l rrre rrnr-lera.ta.l :f ni rzcn Ql
Rl-Reportanq Limit

30 L70

FORM-I

q}"-.F5 e"atr##=E+



ix35fi3ri@
INCORPORATED

INORGAI{ICS AI\TAI,YSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample ID: QV18A
LIMS ID: 1O-10909
Matrix: Soif An, ,t yf{
UaI a r(eIeaSe AutnOtrze1\ | /)'
Qannrfad. oC/11 /1n \ t

,/

SanpJ-e ID: C4-10
I'IATRIX SPIKE

QC Report No: QV18-CDM
Project: USG Hwy 99

7992r- 6502r
Date Sampled: 04/26/L0

Date Received: 05/04/70

}'IATRIX SPIKE QUAIITY CONTROL REPORT

Analysis Spike t
Analyte Method Sample Spike Added Recovery a

Arsenic 60108

Reporced in mg,/kg-dry

N-Control Lrmrt Not Met
lJ-o. Ranarrarrr l\Jn1' Annl i n:hl a Q:mnl a f-nnconl- r:l- i an Tnn Fli oh
NIA-NT^r Annl ic:hl a An: l rrf a lt]nf Qni lzar]

Percent Recovery Limi-ts:. 15-1252

228 409 247 13 .32 N

FORM-V



ix35fi3rr@
INCORPORATED

INORGANICS A\IAIYSIS DATA SHEET
TOTAL METAI,S
Page 1 of 1

Lab Sample ID: QV1BA
LIMS ID:10-10909
Matrix: Soif
Data Release Authorized
Reported : 05 / 17 / 70

Sanple ID: C4-10
DUPLTCATE

QC Report No: QV18-CDM
Project: USG Hwy 99

r992r- 65027
D:fe S:mnleci: 04/26/IA

Date Received: 05/04/IA

I'IATRIX DUPLICATE QUAIITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Linit A

Arsenic 60108

Dannrfad in mn/Va-Arttr\eIJv!

*-Control Limit Not Met
L-RPD Inval-id, Limit : Detection Limit

178 24.62 +/- 202 +228

FORM-\/I

+L".t g ' tr##:.E#



Arsbfis*@
INCORPORATED

INORGANICS ANAI,YSIS DATA SHEET
TOTAI, META],S
Page 1 of 1

Lab Sample ID: QV1SLCS
LIMS ID:10-10910
Matrix: Soil- AA-
Data Re-Lease Authorizett.f '
Ronnrtcd . O\ /1 1 /IO \k

I

Analyte
Analysis
Method

Sanple ID: LAB CONTROL

QC Report No: QV18-CDM
Project: USG Hwy 99

1992r- 6502r
fl:tc Samnlcd' NA

Date Recelved: NA

BI,ANK SPIKE QUA],ITY CONTROL REPORT

Spike
Found

Spike t
Added Recovery a

Arsenic 6 010B

Panarl- or'l i n mn /Va-drttr\sPvr ILY / rlY v! j/

N-Controf fimit not met
NTA-Nlaf Annlie:hla An:lrrta l\'Tnl_ Qnikcdu vvr r:vv

Controf Limrts: 80-1202

L96 200 98.0%

FORM-VII

il:li:* * - #e#E#jT:-:"



Ai35fi3r!@
INCORPORATED

INORGAI{ICS ATALYSIS DATA SHEET
TOTAL METAIS
Page 1 of 1

Lab Sample fD: QV18MB
LIMS ID: 10-10910
Matrix: SolI Al

' . - 1.,[Auata Kerease AucnorLzeoltl,
Repo rted : a5 / LI / IO \t'l

SanpJ-e ID: METHOD BI,ANK

QC Report No: QV18-CDM
Project: USG Hwy 99

r992L-6542r
D:re S:mnleri: NA

Date Received: NA

Percent Total Sofids: Ue

Prep Prep Analysis Arralysis
Meth Date Method Date CAS Number Anal-yte RL mg/kg-dry O

30508 05/05/10 60108 05/L0/10 1440-38-2 Arsenic 5 5 U

t1-Ara lrzf e ttnrJef entcd :'|. ni rrcn Ql
RT -Rcnn-t i ro f ,i'nit

FORM-I

E-=4;$q E - *Effifn='s*



-lJ/ F- Ana I yti cal Resou rces, I n co rpo rated

-aU Analytical Chemists and Consultants

i \n 1F,.
ul,iltrnrn+e-\')

Cheronne Oreiro Xl
Project Manager
(206) 695-6214
cheronneo@a ri labs. con
www.arilabs.corn

Enclosures

cc: eFile: QV17

May 11,2010

Alan Carey
CDM
14432 SE Eastgate Way, Suite 100
Bellevue, WA 98007

RE: Project lD: USG Hwy 99 - 19921-65021
ARI Job No: QV17

Dear Mr. Carey:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final results for the samples from the project referenced above. Analytical
Resources lnc. (ARl) accepted five sediment samples on May 4,2010. For details
regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for TotalArsenic, as requested on the COC.

There were no anomalies associated with the analysis of these samples.

An electronic copy of this report as well as all supporting raw data will remain on file with
ARl. If you have any questions or require additional information, please contact me at
your convenience.

Sincerely,
ANALYTICAL RESOURCES. INC.

Pase 1 or l{}

4611 South 134th Place. Suite 100. TukwilaWAg8l68 o 206-695-6200. 206-695-6201 fax
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ft )_ Analytical Resources, Incorporated

at Analytical Chemists and Consultants Cooler Receipt Form

ARlclienr C Al^
COC No(s):

AssisnedARrJob*"' G!(T- 0/

f D c,
,q*, *,,"", t .> C1 il WY ct {
Detivered by: Fed-Ex up(ffi)nand Delivered other:---=,\

.7,.1
Tracking No: / NA "

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)........

Complete custody forms and athch all shipping documents

@No
@No
@No

Ll 6
t"ro or,r' *, 7 A q 4ft I

l{ta
Log-ln Phase:

Was a temperature blank included in the cooler? 
:..n....-;T

Whatkind ofpackingmaterialwas used?... BubbleWrap Wetlce Tly"Ut Faggfis

Was sufficient ice used (if appropriate)? ................. .........(2........V-..
Foam Block Paper

NA flEg. NO

Were all bottles sealed in individual plastic bags? (yH NO

Did alf boftles arrive in good condition (unbroken)? /fE NO

Were all bottle labels complete and legible? 7/W NO

Did the number of containers listed on COC match with the number of containers received? ................ 'M\ NO

Did afl bottle labels and tags agree with custody papers? fen NO

Were all bottles used correct forthe requested analyses? A {y NO

Do any of the anatyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... M YES NO

Were all VOC vials free of air bubbles? (V YR NO

Was sufficient amount of sample sent in each bottle? .......... A (g No

Date VOC Trip Blank was madeAt ARl... (V
WasSampleSp|itbyAR|,/MYESDate/Time:--*Equipment-Sp|itby:-

samplesLossed or, ' tfuU'U. o^r., 5l tl l(o ,,^", ( 5 [ 9 '

* Notify Project Manager of discrepancies or concems *

Sample lD on Bottle Sample lD on COG uamole lu on t'olile Sample lD on COG

Additional IVofas, Drscrep ancies, & Resolutions:

Bv: Date:

> !l fftfil

ilss
Small ) "smt

Peabubbles ) "pb'
Large ) "lg"
Headspace ) "hstt

0016F
3t2t10

Revision 014

*+;i"T -F . ffi,54ai4lE*

Cooler Receipt Form



Al3bfi8rb@
INCORPORATED

INORGANICS ANAIYSIS DATA SHEET
TOTA], METAIS
Page 1 of 1

Lab Sample ID: QV77A
LIMS ID:10-10904
Matrix: Sedlment
Data Release Authorized:
Qonnrfarl. O\/11 /IO

Sanple ID: SED1 Center
SAI{PLE

QC Report No: QV17-CDM
Project: USG Hwy 99

1992r-6502r
Date Sampled: O4/30/IO

Date Received: 05/04/10

Percent Total Solids:. 19.8%

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL mg/kg-dry O

30508 05/05/I0 6010B 05/I0/I0 7440-38-2 Arsenic

IT-Ana I rz-c rrndercr-f ed :f or rren RL
RL-ReDortinq Limrt

FORM-I

ffeE.if T'm*ffiftnj



INORGAT.IICS AI{AIYSIS DATA SHEET
TOTAI METALS
Page 1 of 1

Lab Sample ID: QV178
LIMS ID:10-10905
Matrix: Sediment AnM\n-!^ D^1^-^^ 

^,,f 1-rnri -aAlA.udLd ncrcdsc nuLlluraz€u{ /),
Renorfecl : 05/11/L0 \t/'

Percent Totaf Sofids: 57. O?

Als5fi8rb@
INCORPORATED

Sanple ID: SED3 West Bank
SAI'fPLE

QC Report No: QV17-CDM
Project: USG Hwy 99

r992L- 6502r
Date SampJ-ed: 04 / 29 / I0

Date Received: 05/04/I0

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL mg/kg-dry a

3050B 05/05/IA 6010B 05/I0/I0 7440-38-2 Arsenic

rl-Ana I vf e rrnrJef cr-'J_ crJ af oi rzen RLv rrrrutf

Rl-Reportinq Lrmr-t

8 205

FORM-I

F=e-:'E T ffifE#ffiq



AXs5fi8r!@
INCORPORATED

Bank
INORGANICS ANAI,YSIS DATA SHEET
TOTAT META],S
Page 1 of 1

Lab Sample ID: QV17C
LIMS ID: 1O-10906
Matrix: Sediment A ; ,/

^1^^^^ ^..r1 ' lt^l /uara Ke.Lease AuLnoTLzeo: \/ I]|(/
ReporLed: 05/I7/70 I I\/
Percent Totaf Sofids:. 40.LZ

Sanp1e ID:

QC Report No: QV17-CDM
Project: USG Hwy 99

L992r-6502r
Date Sampled: 04/29/10

Date Received: 05/04/IO

CAS Nurnber Analyte

SED4 West
SAI"IPLE

Prep
Meth

Prep
Date

Analysis Analysis
Method Date RL mg/kg-dry

30508 05/05/rc 6010B 05/r0/r0

Il-AnAlrrfe rrnr]e1-ecre.] :t oi\/en RL
k I -kcnnr* I nc l,t ma t

7440-38-2 Arsenic LO

FORM-I

ffrL*E-F T -ffi{*f,frffi-f,;



Als:fi8tb@
INCORPORATED

Bank
INORGANICS ANAI,YSIS DATA SHEET
TOTAL METAIS
Page L of I

Lab Sample ID: QV17D
LIMS ID:10-10907 |.Matrix: Sediment NN ,'
n-+- D^ ^,,fhnri ,.n\wUdLd nEIEdDg dULrrv

Fonnrfar'l. l\/11 /1i I\Jr\slJvrLsu.wJ/LL/tv\,/

Percent Total Soli-ds: 36.3%

Sample ID:

QC Report No: QV17-CDM
Project: USG Hwy 99

1992r- 6542r
Date Sampled: A4/29/IA

Date Received: A5/44/IA

SED6 West
SAI"IPLE

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber Analyte RL n9lkg-dry

3050B 05/05/L0 6010B 05/r0/ra 7440-38-2

II-An: I rrf e rrndef er-f ed a1_ oi rzen RL
Rl,-Hennrr Inn I tlrlf

Arsenic 30LO

FORM-I

f,Eeis T " ffigR#n'=i*#



Ais5ff:tb@
INCORPORATED

INORGANICS ANAI,YSIS DATA SHEET
TOTAI, METATS
Page 1 of 1

Lab Samp1e ID: QV17E
LIMS ID:10-10908
Matrix: Sediment
Data Re-Iease Authorized
Renorted: 05 /1 1 /70

Sanple ID: SED6 Center
SAI{PLE

QC Report No: QV17-CDM
Project: USG Hwy 99

I992I-6502I
Date Sampled: 04/29/I0

Date Received: 05/04/I0

Percent Tota-l Sof ids: 18.62

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL mglkg-dry O

3050B 05/05/rc 5010B 05/IA/I0 7440-38-2 Arsenic

II-Anelrrre rrndcfer-1_erJ at oirzen RL
RL-Report-rnq Lr-mat

L7

FORM-I

G{J.,u -H ' #q,EffiFE#i



Aisbfisrb@
INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAT METALS
Page 1 of 1

Lab Sample ID: QV1TLCS
LIMS ID:10-10904
Matrix: Sed.iment 

^nLt'Data Refease Authorized,tlVlil^/
PannrfoA. aq/11/1n \lY]/

\r/

Analyte
Analysis
Method

Sanple ID: LAB CONTROL

QC Report No: QV17-CDM
Project: USG Hwy 99

1992r-6502L
D:fc S:mnled: NA

Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Spike
Found

Spike I
Added Recovery A

l--^-.i ^ 6010B

Panarfarl in mn/Va-drtt

N-Controf limi-t not met
NIA-lrlnl- Annl i n:hl o Anr I .'ra NInf (ni kar]r\n -vvL ^yy!LvupLct nrrofJLs L\vu rI/r^sv
Control- Limits: BA-720%

r9'l 200 98.5%

FORM-VII

ffiilJ t T' '' ##ffi$EF



Ais5fi:*@
INCORPORATED

INORGANICS AIiIAI.YSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab SampJ-e fD: QV17MB
LIMS ID:10-10904
Matrix: Sediment A ,

^^ ^..*, 'l[\Jara Keaease AuLnorrzed:v4{
Qonn-tarr'O\/11/I0 l/

{

Percent Totaf Solids: NA

Sanple ID: METHOD BLANK

QC Report No: QV17-CDM
Project: USG Hwy 99

r9921,- 6502r
F):1-o S:mnled' NArquv vuarryrvv.

Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL ng/kg-dry a

3050B 05/05/I0 6010B 05/L0/I0 1 440-38-2 Arsenlc

Il-Ana lrrf e rrndcrccf or-l :f ci rrcn R-l
RT,-Rcnorf i nrr T,i mi t

5U

FORM-I

Gr=*=3_:F ' ffi@S*:: Ft
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Appendix F  

XRF Data Confirmation 
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Comparison of XRF Field and Laboratory Results for Total Arsenic in Soil
USG HWY 99 Site April 2010

Soil Samples

Sample ID

XRF As 
Result 
(mg/kg)

Lab As Result 
6010B 
(mg/kg)

Relative 
Percent 

Difference 
(RPD)

Percent 
Moisture XRF As WW Lab As DW Ln XRF As WW Ln Lab As DW

USG Hwy 99‐B5‐2‐04/10 35 43 21 9.9 35 43 3.555348061 3.761200116
USG HWY99‐B5‐14‐04/10 3140 7,430 81 30.2 3140 7430 8.051978079 8.913281138
USG HWY 99‐C5‐16‐04/10 70* 49 35 24.5 70 49 4.248495242 3.891820298
USG HWY 99‐D4‐4‐04/10 <5 7 NA 31.5 5 7 1.609437912 1.945910149
USG HWY 99‐C4‐10‐04/10 140 228 48 23.7 140 228 4.941642423 5.429345629
USG HWY 99‐B4‐10‐04/10 10 12 18 10.0 10 12 2.302585093 2.48490665

/USG HWY 99‐B4‐16‐04/10 84 80 4.9 20.8 84 80 4.430816799 4.382026635
USG HWY 99‐B4‐14‐04/10 604 1,680 94 39.2 604 1680 6.403574198 7.426549072
USG HWY 99‐D3‐8‐04/10 17 21 21 15.3 17 21 2.833213344 3.044522438
USG HWY 99‐B6‐2‐04/10 24 20 18 9.8 24 20 3.17805383 2.995732274
USG HWY 99‐B6‐16‐04/10 65 73 12 18.8 65 73 4.17438727 4.290459441
USG HWY 99‐B6‐14‐04/10 1123 1,920 52 53.1 1123 1920 7.023758955 7.560080465
USG HWY 99‐B7‐10‐04/10 270 493 58 46.0 270 493 5.598421959 6.200509174
USG HWY 99‐B7‐14‐04/10 28 20 33 23.1 28 20 3.33220451 2.995732274
USG HWY 99‐A7‐4‐04/10 <6 <5 NA 9.8 6 5 1.791759469 1.609437912
USG HWY 99‐A7‐12‐04/10 232 257 10 19.6 232 257 5.446737372 5.549076085
USG HWY 99‐C7‐8‐04/10 231 170 30 16.8 231 170 5.442417711 5.135798437
USG HWY 99‐C3‐18‐04/10 64 45 35 25.5 64 45 4.158883083 3.80666249
USG HWY 99‐A8‐6‐04/10 136 160 16 9.8 136 160 4.912654886 5.075173815
USG HWY 99‐C9‐2‐04/10 59 57 3.4 14.4 59 57 4.077537444 4.043051268

* Value is average of eight replicates.
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Two‐Group Comparison Ln XRF As WW Ln Lab As DW
Intercept ‐0.41261 Parametric: Unequal Variances
Slope 1.128889 Count 20 20

Mean 4.375695382 4.527063788
Ln Lab As DW = 1.129 (Ln XRF As WW) ‐ 0.413 : r = 0.985 Standard Deviation 1.676871718 1.922562137

Delta 0.151368406
Line x Line y df 37.31108068

d

6

7

8

9

10

D
W

Soil Samples

1 0.716277 Student t Statistic 0.26535157
9 9.747392 p‐value (1‐sided) 0.396105756

p‐value (2‐sided) 0.792211512

0

1

2

3

4

5

0 1 2 3 4 5 6 7 8 9 10

Ln
 L

ab
 A

s 
D

Ln XRF As WW

Data Ln Lab As DW = 1.129 (Ln XRF As WW) - 0.413 : r = 0.985

�
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Probability Plot Normal a = 0.5
Ln As (Soils) None
Normal Quantile XRF WW Lab DW

1 1.609437912 ‐1.959963985 1.609437912 ‐1.959963985
2 1.791759469 ‐1.439531471 1.945910149 ‐1.439531471
3 2.302585093 ‐1.15034938 2.48490665 ‐1.15034938
4 2.833213344 ‐0.934589291 2.995732274 ‐0.934589291 1.5

2

2.5

e

Probability Plot

XRF WW

Lab DW

5 3.17805383 ‐0.755415026 2.995732274 ‐0.755415026
6 3.33220451 ‐0.597760126 3.044522438 ‐0.597760126
7 3.555348061 ‐0.45376219 3.761200116 ‐0.45376219
8 4.077537444 ‐0.318639364 3.80666249 ‐0.318639364
9 4.158883083 ‐0.189118426 3.891820298 ‐0.189118426
10 4.17438727 ‐0.062706778 4.043051268 ‐0.062706778
11 4.248495242 0.062706778 4.290459441 0.062706778
12 4.430816799 0.189118426 4.382026635 0.189118426
13 4.912654886 0.318639364 5.075173815 0.318639364
14 4.941642423 0.45376219 5.135798437 0.45376219
15 5.442417711 0.597760126 5.429345629 0.597760126
16 5.446737372 0.755415026 5.549076085 0.755415026
17 5.598421959 0.934589291 6.200509174 0.934589291
18 6.403574198 1.15034938 7.426549072 1.15034938
19 7 023758955 1 439531471 7 560080465 1 439531471

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

0 2 4 6 8 10

N
or

m
al

 Q
ua

nt
ile

Ln As (Soils)

19 7.023758955 1.439531471 7.560080465 1.439531471
20 8.051978079 1.959963985 8.913281138 1.959963985
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Box Plot Inner Fences
Ln As (Soils) None None
Group Axis Title XRF WW Lab DW
Mean 4.375695382 4.527063788
Q1 = 1st Quartile 3.29366684 3.032324897
Q2 = 2nd Quartile 4.211441256 4.166755354
Q3 = 3rd Quartile 5.443497626 5.459278243

( )
8

9

10

Box Plot

Min (Inner Fences) 1.609437912 1.609437912
Max (Inner Fences) 8.051978079 8.913281138
Q2 ‐ Q1 0.917774416 1.134430458
Q3 ‐ Q2 1.23205637 1.292522888
Q1 ‐ Min 1.684228928 1.422886984
Max ‐ Q3 2.608480453 3.454002895

0

1

2

3

4

5

6

7

XRF WW Lab DW

Ln
 A

s 
(S

oi
ls

)
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Comparison of XRF Field and Laboratory Results for Total Arsenic in Sediment
USG HWY 99 Site April 2010

Sediment Samples

Sample ID

XRF As 
Result 
(mg/kg)

Lab As 
Result 
6010B 
(mg/kg)

Relative 
Percent 

Difference 
(RPD)

Percent 
Moisture XRF As WW Lab As DW Ln XRF As WW Ln Lab As DW

USG HWY 99‐SED6 CENTER‐04/10 11 17 43 21.4 11 17 2.397895273 2.833213344 Intercept 1.036453
USG HWY 99‐SED6 WEST BANK‐04/10 6 30 133 63.7 6 30 1.791759469 3.401197382 Slope 0.88655
USG HWY 99‐SED4 WEST BANK‐04/10 33 90 93 59.9 33 90 3.496507561 4.49980967
USG HWY 99‐SED3 WEST BANK‐04/10 146 205 34 43.0 146 205 4.983606622 5.323009979 Ln Lab As DW = 0.887 (Ln XRF As WW) + 1.036 : r = 0.903
USG HWY 99‐SED1‐CENTER‐04/10 <6 7 NA 20.2 6 7 1.791759469 1.945910149

Line x Line y
923001 1.923004

6 6.355756
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Two‐Group Comparison Ln XRF As WW Ln Lab As DW
Parametric: Unequal Variances
Count 5 5
Mean 2.892305679 3.600628105
Standard Deviation 1.360647375 1.336218204
Delta 0.708322426
df 7.997375569
S d S i i 0 830 2 228

5

6

7

8

9

10

b 
A

s 
D

W

Sediment Samples

� Student t Statistic 0.830527228
p‐value (1‐sided) 0.21682503
p‐value (2‐sided) 0.433650059

0

1

2

3

4

5

0 2 4 6 8 10

Ln
 L

ab
 A

s 
D

W

Ln XRF As WW

Data

�
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Probability Plot Normal a = 0.5
Ln As (Sediments) None
Normal Quantile XRF WW Lab DW

1 1.791759469 ‐1.281551566 1.945910149 ‐1.281551566
2 1.791759469 ‐0.524400513 2.833213344 ‐0.524400513
3 2.397895273 ‐1.39214E‐16 3.401197382 ‐1.39214E‐16
4 3.496507561 0.524400513 4.49980967 0.524400513

983606622 28 66 3230099 9 28 66 0.5

1

1.5

nt
ile

Probability Plot

XRF WW

Lab DW

5 4.983606622 1.281551566 5.323009979 1.281551566

-1.5

-1

-0.5

0

0.5

0 1 2 3 4 5 6

N
or

m
al

 Q
ua

nt
ile

Ln As (Sediments)

Lab DW
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Box Plot Inner Fences
Ln As (Sediments) None None
Group Axis Title XRF WW Lab DW
Mean 2.892305679 3.600628105
Q1 = 1st Quartile 1.791759469 2.833213344
Q2 = 2nd Quartile 2.397895273 3.401197382
Q3 = 3rd Quartile 3.496507561 4.49980967
i ( ) 9 9 69 9 9 0 9

6

7

8

9

s)

Box Plot

Min (Inner Fences) 1.791759469 1.945910149
Max (Inner Fences) 4.983606622 5.323009979
Q2 ‐ Q1 0.606135804 0.567984038
Q3 ‐ Q2 1.098612289 1.098612289
Q1 ‐ Min 0 0.887303195
Max ‐ Q3 1.48709906 0.823200309

0

1

2

3

4

5

6

7

8

XRF WW Lab DW

Ln
 A

s 
(S

ed
im

en
ts

)
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