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INTRODUCTION 

This construction completion report documents remedial activities completed between 2007 and 
2012 to isolate and stabilize metals-impacted beach sediments at recreational areas along the 
Spokane River from the Washington-Idaho border to just downstream of Myrtle Point in Spokane 
Valley, Washington.  The primary remedial action at each site was the installation of an engineered, 
hydraulically-stable cap.  The Washington State Department of Ecology (Ecology), in coordination 
with the US Environmental Protection Agency (EPA), implemented the cleanup action as part of the 
overall EPA Record of Decision (ROD) for the Bunker Hill Mining and Metallurgical 
Complex—Operable Unit 3.  This project was funded by Washington State. 

Background 

The project consisted of a series of seven state-lead shoreline cleanup sites located along the 
Spokane River.  Refer to Figure 1 for the project Vicinity Map.  These sites include: 

1. Islands Lagoon

2. Myrtle Point

3. Flora Road

4. Barker Road North

5. Harvard Road

6. Murray Road

7. Island Complex

Bank sediments at these sites were contaminated with heavy metals associated with the Bunker 
Hill Superfund Site as a result of upstream mining activities in Idaho.  These sites were identified 
for remedial action based on potential human (recreational use) and ecological exposures.  All sites 
are used by the public for boating access, swimming, and picnicking.  Remedial actions included a 
combination of excavation and disposal, limited re-grading for slope stability, capping, and/or 
habitat restoration. 

The intent of these projects was to stabilize the metals-contaminated sediment with 
appropriately-sized rock and riparian vegetation (capping) and to maintain access for river users in 
a manner that is consistent with the ROD.  Of specific concern were arsenic and lead 
concentrations in beach sediments greater than EPA established cleanup levels in the ROD (10 
and 700 parts per million [ppm], respectively).   

Ecology was the lead agency responsible for implementing remediation at the seven sites listed 
above.  GeoEngineers assisted Ecology with design work and construction observation for sites 
1–4 as listed above (Islands Lagoon, Myrtle Point, Flora Road and Barker Road North). 
GeoEngineers developed this Construction Completion Report for sites 5–7 listed above (Harvard 
Road, Island Complex, and Murray Road) based on review of available records but was not involved 
in the design or implementation of the remedies for these sites.   
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Summary of Remedial Design 

The key elements of remedial design at each site included: 

■ Sampling and analysis within the area of defined primary and accessible recreational use was 
used to determine the appropriate capping area. 

■ Hydraulic modeling to determine river flow velocities to establish the appropriate gradation of 
the cap material and to establish the maximum increase in elevation of the cap material to 
prevent a rise in base flood elevations greater than 0.1 feet.   

The remedial action design was completed in general accordance with the requirements of 
the ROD. 

Report Overview 

GeoEngineers has prepared this construction completion report in collaboration with the 
Department of Ecology.  This report provides a summary of our findings pertaining to the 
remediation of seven metals contaminated project locations residing along the Spokane River. 

This construction completion report is intended to describe the details of the final construction of 
the seven project sites referred to as the Spokane Beaches.  The body of this report contains a 
common introduction to the project including background and other commonalities between the 
seven sites.  Following the body of the report are individual sections 1–7 describing in detail each 
project site: 

1. Islands Lagoon 

2. Myrtle Point 

3. Flora Road 

4. Barker Road North 

5. Harvard Road 

6. Murray Road 

7. Island Complex 

Within Sections 1–7, one or more of the following appendices are included: 

■ Appendix A. As-built Drawings 

■ Appendix B. Chemical Analytical Reports 

■ Appendix C. Material Records 

■ Appendix D. Archaeological Observation Report 

The appendicies are reference throughout this report as applicable. 
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CONSTRUCTION ACTIVITIES 

Bidding/Contractor Selection 

Ecology bid the Harvard Road, Island Complex and Murray Road projects in 2007.  Ecology bid the 
remaining four projects in August 2012.  The construction contract for Myrtle Point, Islands Lagoon, 
Flora Road and Barker Road North was awarded to Piersol Construction.   

Health and Safety 

Project activities at the Myrtle Point, Islands Lagoon, Flora Road and Barker Road North sites were 
completed in general accordance with health and safety requirements contained in the 
specifications, which required use of 40-hour hazardous waste operations-trained 
(HAZWOPER-trained) staff.  Both GeoEngineers and the contractor prepared and implemented their 
own health and safety plans.  It’s unknown if the Harvard, Island Complex and Murray Road sites 
required HAZWOPER-trained staff. 

Erosion and Sediment Control 

Prior to site disturbance, sediment control best management practices (BMPs) were installed 
around the construction workspace (including within the river) to contain sediment and spoils.  
The design of detailed BMPs was not within GeoEngineers’ design scope of services. 
GeoEngineers field personnel provided observation services only, recommending and documenting 
erosion and sediment control measures implemented by the contractor.  The contractor installed 
and maintained appropriate sediment control devices throughout Myrtle Point, Islands Lagoon, 
Flora Road, and Barker Road North in accordance with the applicable local, state and federal 
regulations. Evaluation of the available data for the Island Complex, Murray, and Harvard sites 
indicate that erosion control devices were implemented.  

Cap Areas 

Cap areas were delineated by Ecology’s field representatives.  Minor adjustments relative to the 
cap design limits were made based on field conditions encountered.  The contractor’s surveyor 
maintained vertical and horizontal control over the cap area throughout construction.   

Archaeological Observation 

Plateau Archaeological Investigations, LLC (Plateau) provided archaeological observation for six of 
the seven remediated areas (Murray Road, Harvard Road, Barker Road North, Flora Road, Myrtle 
Point, and Islands Lagoon). The Plateau report does not include the Island Complex restoration 
site. No Native American or historic-era cultural materials or features were observed during the 
monitoring.  The Plateau report is provided in Appendix D for all relevant project site sections. 
(Note: the Plateau report does not accurately depict the remedial areas; this report better 
represents the actual remediated areas). 
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AS-BUILT SURVEYS 

Vertical/Horizontal Control 

The as-built drawings illustrate both the plan and section view of the completed capping work.  The 
as-built survey drawings generally include material quantity estimates, the excavation depth, cap 
thickness, average elevation increase, cap location and total capping area are all within acceptable 
construction tolerances.  The as-built drawings are provided in Appendix A for each of the project 
site sections. 

LIMITATIONS 

We have prepared this report for the exclusive use of the Washington State Department of Ecology 
(Ecology) for the Spokane Beaches Capping Construction Cleanup Project.  Ecology may distribute 
copies of this report to regulatory agencies as may be required for the Project. 

Within the limitations of scope, schedule and budget, our services have been executed in 
accordance with generally accepted environmental science practices in this area at the time this 
report was prepared.  The conclusions and opinions presented in this report are based on our 
professional knowledge, judgment and experience.  No warranty, express or implied, applies to this 
report.  

Any electronic form, facsimile or hard copy of the original document (email, text, table and/or 
figure), if provided, and any attachments should be considered a copy of the original document.  
The original document is stored by GeoEngineers, Inc. and will serve as the official document of 
record. 
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Vicinity Map
Spokane River Beaches Capping

Spokane Valley, Washington

Figure 1

2 0 2

Miles

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes.  It is intended to
assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files.  The master file is stored by GeoEngineers, 
Inc. and will serve as the official record of this communication.
Data Sources: ESRI Data & Maps, Street Maps 2008.
Base map from ESRI Data Online.
Projection: NAD 1983, UTM Zone 11 North.
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ISLANDS LAGOON

section 1
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SECTION 1 
1.0 ISLANDS LAGOON 

 Site Location 1.1.

Islands Lagoon is located on Washington State Parks recreational land and Washington 
Department of Natural Resources aquatic lands, being on the south side of the Spokane River, 
approximately 4,600 feet downstream of the Trent Avenue Bridge (river mile 84.7).  It is 
immediately adjacent to the Centennial Trail bicycle and pedestrian path and approximately 
2,000 feet down stream of the Myrtle Point site location. 

 Site Sampling Activity 1.2.

In 2006, eleven samples were collected within the Project Site boundaries to characterize 
sediment contamination (Ecology 2006).  Pre-capping results indicate that ten arsenic samples, 
and one lead sample exceeded the established EPA risk-based screening concentrations (10mg/kg 
for arsenic, 700mg/kg for lead) for the Spokane River project sites in Washington.  

Prior to the remedial action, two composite samples were collected within the proposed capped 
area. These composite samples were analyzed for total Resource Conservation and Recovery Act 
(RCRA) 8 metals, and the sample with the greatest concentration of lead also was analyzed for 
leachable lead using the Toxicity Characteristic Leaching Procedure (TCLP) extraction method 
followed by total metals analysis. The detected TCLP lead concentration was 0.506 milligrams per 
liter (mg/l).  

Table 1-1 summarizes the 2006 and 2012 (pre-capping) sampling results for total arsenic and 
total lead.  See Appendix B1 for 2012 Laboratory Analytical Reports (lab report number 
120820009). 

TABLE 1-1. ISLANDS LAGOON SAMPLING SUMMARY (PRE-CAPPING) 

Sample ID Arsenic Concentration (mg/kg) 
Lead Concentration 

(mg/kg) 

2006 Sampling Report 

1 19.4 487.0 

2 13.0 38.1 

3 13.2 364 

4 16.2 89.6 

5 17.3 1,160.0 

6 13.9 373.0 

7 17.6 43.6 

8 16.8 80.0 

9 20.2 30.0 

10 13.4 43.5 
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Sample ID Arsenic Concentration (mg/kg) 
Lead Concentration 

(mg/kg) 

11 4.17 111.0 

Pre-Capping—August 17, 2012 

Islands-Comp-1 22.6 429.0 

Islands-Comp-2 16.4 804.0 

Note: 
(Ecology 2006) 

 Site Access 1.3.

Access to the site involved traveling through both private [Holcim (US) Inc.] and City of Spokane 
Valley property.  Holcim (US) Inc. granted access, staging, and stockpiling permissions. Access only 
was granted by the City of Spokane Valley.  The Project Site was accessed by traveling north from 
North Cement Road through the Holcim (US) Inc. property to the Centennial Trail.  Traffic control 
was implemented to route trail users away from construction activities.   

 General Construction Activities 1.4.

Construction activities occurred within the FEMA floodplain and required placing boulders, filter 
rock, and capping material within a Special Flood Hazard Area located within an “AE Zone” (per 
FEMA Flood Insurance Rate Map 578D).  Because activities were in an “AE Zone” without a 
regulatory floodway, the project was limited to a 0.1-foot increase in the base flood elevation (BFE).  
The cap and filter material were installed at a range of approximate total thicknesses between 0.8 
and 0.9 feet.  The designed/installed thickness of the cap did not require excavation of existing 
contaminated sediments to meet the 0.1-foot rise in BFE limitation.   

 Pre-cap Sampling 1.5.

Before capping of existing sediments, nine soil samples were collected from within the site limits to 
document metals concentrations of material remaining in-place beneath the cap.  Pre-cap results 
indicate that all nine samples exceeded the established EPA risk-based screening concentration for 
arsenic, and two samples exceeded the established EPA risk-based screening concentration for 
lead. The samples with the greatest concentrations of arsenic and lead were also analyzed using 
the Synthetic Precipitation Leaching Procedure (SPLP) extraction followed by total metals analysis.  
The detected SPLP arsenic concentration was 0.0416 mg/l and the SPLP lead concentration was 
0.311 mg/l. 

Table 1-2 summarizes 2012 pre-cap sampling results.  See Appendix B1 for the Laboratory 
Analytical Report (lab report number 120831045). 

  



SPOKANE RIVER BEACHES  Spokane County, Washington 

July 31, 2013 | Page 1-3 
File No. 0504-072-00 

TABLE 1-2. ISLANDS LAGOON SAMPLING SUMMARY (PRE-CAPPING) 

Sample ID 
Arsenic Concentration 

(mg/kg) 
Lead Concentration 

(mg/kg) 

Pre Capping—August 31, 2012 

Islands-1 (0–0.5) 17.9 1220 

Islands-2 (0–0.5) 14.7 52.8 

Islands-3 (0–0.5) 31.4 41.2 

Islands-4 (0–0.5) 17 286 

Islands-5 (0–0.5) 22.8 97.2 

Islands-6 (0–0.5) 24.6 100 

Islands-7 (0–0.5) 15.4 17.2 

Islands-8 (0–0.5) 19.3 1960 

Islands-9 (0–0.5) 16.2 179 

EPA Risk-based Screening 
Concentration 10 700 

Note: 
The depth range shown in the sample name indicates the sample collection interval. 

 Cap Material 1.6.

Imported material was sourced from Central Pre-Mix Concrete Co. in Spokane Washington.  Both 
Ecology and GeoEngineers’ field personnel observed import material prior to placement.  Piersol 
blended imported material in the field to achieve specified gradations.  Piersol used a mixing ratio 
of approximately 1:3, ¾-inch-minus to 1½-inch for the filter rock material.  Piersol used a mixing 
ratio of approximately 1:8, 1½-inch to 6-inch-minus material for the rock cap gradation.   

In addition, a retaining structure consisting of boulders approximately 2 ½ to 3 ½ feet in diameter 
was placed on a near-vertical portion of the beach that was subject to erosion.  The structure 
consisted of a boulder toe placed on a boulder footer.  Capping materials were then placed behind 
the retaining structure. 

 Filter Rock Placement 1.7.

The project design specified 4 inches of filter rock material meeting the gradation shown in Table 
1-5.  Piersol placed filter rock and compacted it in two, 2-inch lifts, each compacted using a 
vibratory plate compacter with a minimum of three passes.  See the material delivery summary and 
truck tickets in Appendix C1 for amount of material used.   

 Capping Material Placement 1.8.

The project design specified 8 inches of rock capping material with 4 inches of sand filler placed 
over top.  Once the placement of the filter rock layer was complete, a mini-excavator was used to 
set and compact the capping material, using the back of the bucket for tamping.  See the material 
delivery summary and truck tickets included in Appendix C1 for the amount of material used.  Note 
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the imported material identified as 2- to 4-inch rock on the truck tickets was actually 4- to 8-inch 
rock as observed by Ecology and GeoEngineers field personnel. 

 Survey 1.9.

RFK Surveying completed a post excavation survey on September 5, 2012 to document excavation 
depths.  See Appendix A1 for base of excavation survey results. 

Following the placement of capping material, RFK Surveying completed a final survey to document 
horizontal and vertical constructed limits.  Survey results indicated the final thickness and capping 
area were in general accordance with the project design plans and specifications.  See Appendix 
A1 for the as-built survey results. 

 Quantities 1.10.

Eight-inch minus rock, 1½-inch-minus gravel, and ¾-inch-minus gravel were delivered and 
stockpiled on the Holcim (US) Inc. property between August 31, 2012 and September 10, 2012. 
The material summary spreadsheet, truck tickets, and certificates of disposal are included in 
Appendix C1.      

 Riparian Vegetation Planting 1.11.

The project did not include a native riparian vegetation planting plan for the Islands Lagoon Project 
Site. 

 Chronology of Events 1.12.

TABLE 1-3. ISLANDS LAGOON CHRONOLOGY OF EVENTS 

Date Activities 

08/31/12 

GeoEngineers collected nine samples prior to placing cap material to document existing 
conditions. Sample locations were logged using an iPad equipped with a global 
positioning system (GPS) and global information system (GIS) application.  Samples 
were analyzed for total and leachable arsenic and lead. 

09/03/12 

Piersol Construction Inc. mobilized to the site.  Traffic control divided the trail in half 
longitudinally to allow for continuous usage during construction.  Stockpiles of imported 
cap rock, filter rock, and boulder material were delivered, observed, and approved.  
Mixing ratios of 1:8, 1½-inch material to 8-inch material, and 1:3, ¾-inch-minus to 
1½-inch were recommended to the contractor to achieve design gradations.  The 
capping boundary was delineated with spray paint.  Large boulders were removed, 
separated, and stockpiled for reuse during capping. 

09/06/12 

Two additional inches of rock filter material were placed and compacted.  Rock filter was 
placed in two-inch lifts; each compacted with three passes of a vibratory plate 
compacter. Eight inches of Rock capping material were placed and boulders were set 
into the rock cap.  Four inches of sand filler material were placed and compacted with a 
vibratory plate compacter. 

09/07/12 Sand filler placement and compaction complete. 

09/11/12 The contractor demobilized from the site. 

9/25/12 The final survey was completed to record as-built horizontal and vertical limits. 
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 Remedial Action Performance Metrics 1.13.

The construction of the remedial cap was completed in general accordance with the remedial 
design plans and specifications.  The project design report (GeoEngineers, 2012) identified the 
following performance metrics for the work which are summarized in Tables 1-4 through 1-6 below; 
Table 1-3 includes comments regarding field verification of design criteria and as-built conditions: 

TABLE 1-4. PERFORMANCE METRICS FOR REMEDIAL DESIGN PLANS AND SPECIFICATIONS 

Performance Metric 
Remedial Design 

Criteria Comment/Reference 

Cap Area 9,743 square feet 
Final cap area met the general intent of the project 
design.  See Appendix A1 for an overlay of design and 
constructed cap areas. 

Excavation 0.0 feet 

See Appendix A1 for as-built survey of capping area.  
Excavation was not necessary to achieve the specified 
cap thickness within the maximum allowed 
obstruction thickness (see below).  

Filter Thickness 0.33 feet Observed as meeting this thickness criteria. 

Filter Material Gradation See Table 1-5 below Observed as meeting this gradation criteria.  

Cap Thickness (without 
Sand Filler)   0.66 feet 

Observed as meeting this thickness metric.  See 
project design report for required cap thickness 
design calculations. 

Cap Material Gradation See Table 1-6 below Observed as meeting this gradation criteria. 

Sand Filler 0.33 feet Observed as meeting this thickness criteria. 

Maximum allowed 
obstruction thickness to 
prevent increasing 
100-year base flood 
elevation by more than 
0.1 feet 

1.15 feet 

See Appendix A1 for as-built survey of capping area.  
Based on a review of the as-built survey, the maximum 
allowed obstruction thickness was achieved within a 
+/-0.1-foot tolerance, which is reasonable for this type 
of construction.   
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TABLE 1-5. ISLANDS LAGOON ROCK FILTER DESIGN GRADATION 

Sieve Size Percent Passing (%) 

1½ inches 95-100 

1 inch 33-55 

½ inch 25-45 

No. 40 5 (max) 

Total Thickness (inches) 4 

TABLE 1-6. ISLANDS LAGOON ROCK CAPPING DESIGN GRADATION 

Sieve Size (inches) Percent Passing (%) 

6 100 
4 40-60 
2 10-25 
½ 5 (max) 
Total Thickness (inches) 8 

 Final Inspection and Certifications 1.14.

Ecology field personnel were on site during all phases of construction activities, and accepted the 
work completed at the site on September 9, 2012.   

 Deviations from Remedial Action Design 1.15.

No substantial deviations from the Remedial Action Design were identified. 

 Contact Information 1.16.

The contact information for those playing a key role in the remedial action is listed in Table 1-7 
below. 

TABLE 1-7. CONTACT INFORMATION 

Project Role Name Organization Address 

Ecology 
Oversight 

Brendan 
Dowling Ecology 

Toxics Cleanup Program- Eastern Region Office 
4601 North Monroe Street  
Spokane, Washington 99205 

Project Engineer John Haney GeoEngineers, Inc. 
523 East Second Avenue 
Spokane, Washington 99202 

Construction 
Contractor Eric Risher Piersol Construction, 

Inc. 
2233 South Garfield Road 
Airway Heights, Washington 99001 

 Summary 1.17.

The metal-contaminated sediments at the Islands Lagoon project site beach area were remediated 
using a capping approach to reduce potential exposure pathways detrimental to human health and 
the environment.  The capping design consisted of placing four inches of filter rock material on top 
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of the existing metals-contaminated soil to reduce sediment migration/transport through the cap, 
and the placement of approximately eight inches of large rock capping material above the filter 
rock to reduce erosion and stabilize the cap area.  Four inches of clean washed sand was then 
placed on top of the cap and vibrated in to fill the void spaces of the cap and lock the cap together. 
This remediation design was successfully implemented between August 31, 2012 and 
September 25, 2012. 

 References 1.18.

GeoEngineers, Inc. 2012. “100% Design Report River Sediment Capping Design Spokane River 
Beach Cleanup Sites Islands Lagoon Project Site.” GEI File Number 0504-072-00. 

Washington State Department of Ecology. 2006. “Sampling and Testing Report Spokane River 
Shoreline Site at Islands Lagoon Spokane, WA.” 
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Site Photographs

Islands Lagoon
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B1-1

View of the site facing southwest prior to construction.

View of the site facing northeast prior to construction.



Site Photographs

Islands Lagoon
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B1-2

Above: View of the site facing southeast during
construction.

Left: View of the site facing south during
construction.

Below: Placing boulders along the southeast
riverbank.
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Islands Lagoon
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B1-3

View of the site facing southwest post-construction.

View of the site facing northeast (upstream) post-construction.
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1.0 INTRODUCTION 

Historic mining activities in the surrounding region have impacted areas of the Spokane 
River and its banks with contaminants such as arsenic and lead.  The U.S. Environmental 
Protection Agency (EPA) and WA Department of Ecology (Ecology) have identified specific 
locations along the Spokane River for remedial action based on potential human and ecological 
exposures1.  The Islands Lagoon Shoreline Sediment Site is located on the south side of the 
Spokane River (approximately river mile 84.8)2).  It is an identified site due to potential risks 
posed to recreational users. (Figure 1) 

2.0  SITE DESCRIPTION 

The Islands Lagoon Site is associated with State Park recreational and Department of Natural 
Resources aquatic lands adjacent to the Centennial Trail and upstream of the Centennial Trail 
Footbridge.  The Site is bounded by large basalt monoliths and gravel bars within the main 
channel of the Spokane River.  It provides a calm-water area associated with high recreational 
activity in areas with fine-grained sediment.  During the Spring runoff parts of the recreational 
shoreline area of concern at the Site are under water, but they are exposed during the Summer 
and Fall low-flow period.  Adjacent to the Centennial Trail and surrounding the Site to the south 
are small slopes covered with small trees and brush.  The area adjacent to the Site to the west is 
sparsely covered with brush underlined predominantly with gravel and sand.  These areas are not 
expected to require remedial action.  The approximate total area of investigative focus is ~ 0.05 
acres. 

3.0  SITE INVESTIGATION OBJECTIVES 

Ecology developed the following objectives for the sampling of the Islands Lagoon Site: 
1. Define Extent of Contamination – To clarify and more accurately define the extent

and nature of arsenic and lead contamination on and directly adjacent to the fan-
shaped beach area relative to recreation use.

2. Conduct Confirmatory Analysis – To more accurately evaluate the nature and extent
of contamination, Ecology contracted for a laboratory analysis as described below
that measured the contaminants of interest in soils at concentrations well below
sediment cleanup guidelines.

3. Perform Additional Investigations - To investigate and gain limited data regarding the
surficial geology of the stream sediments in the area of investigation.

4. Collect Information and Data - To support remedial action planning, to support the
development and advancement of a shoreline-sediment capping remedy including
institutional controls, to protect the remedy, and to limit recreational and ecological
exposure risks.

1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable 3, Unit United States 
Environmental Protection Agency, September 2002. 
2 Within the NE ¼ of Section 4, Township 25 North, Range 44 East of the Willamette Meridian. 
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4.0 METHODS 

4.1 SAMPLE COLLECTION 
Sampling was conducted on July 19, 2006 and followed the following general procedures: 
• All samples were collected from shallow (~12 inch), hand-shoveled test pits distributed

over the Site in a rough grid pattern (Figure 2). 
• A total of 11 samples were collected.
• A side profile composite of the entire depth of each test pit was collected and

homogenized as a single sample.
• The collected material was placed in 1-gallon zip-locking plastic bags labeled with

identification of sample location and date.
• A handheld Trimble Global Positioning System (GPS) unit was used to record the

coordinates of each sample location.
• Photographs of each test pit were taken directly after sample collection and are included

as Appendix A to this report.

4.2  SIEVING 
Upon completion of sample collection, sample preparation was performed in the Ecology ERO 
sample preparation room. 

• Prior to sieving, samples were allowed to dry.
• Samples were fractioned using sieves: #5 (4.00 mm) and #10 (2 mm).
• The mass of the material separated by the different size fractions were measured.
• The resulting values are included as Appendix B to this report.
• Photographs were taken of the dry whole sample.

4.3 ANALYSES 
A screening analysis for arsenic and lead was performed by x-ray fluorescence (XRF) on the 
material passing the #10 sieve.  Calibration of the handheld XRF device was done each day prior 
to sample analysis following the procedure outlined in the instrument handbook.  A split sample 
of the material passing the fraction #10 sieve for each of the 5 samples was sent to Manchester 
Laboratory for arsenic and lead analysis using the following methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and
2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using

ICP-MS
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5.0 RESULTS 
 
Results (<2 mm size fractions) of both the XRF3 and the laboratory analyses are presented in 
Tables 1 and 2 respectively. 
 

Sample Arsenic Lead 
1 ≤42 410 +/- 37 
2 ≤20 ≤25 
3 ≤34 240 +/- 29 
4 ≤26  49 +/- 21 
5 ≤60 900 +/- 53 
6 ≤38 330 +/- 31 
7 ≤25  54 +/- 20 
8 30 +/- 17  33 +/- 20 
9 ≤24  40 +/- 19 
10 ≤51 530 +/- 45 
11 ≤41 ≤40 

Table 1.  XRF analysis results.  All values are mg/kg. 
 
 
 

Sample Arsenic Lead 
1 19.4  487 
2 13.0        38.1 
3 13.2  364 
4 16.2        89.6 
5 17.3 1160 
6 13.9   373 
7 17.6        43.6 
8 16.8        80.0 
9 20.2        30.0 
10 13.4   435 
11     4.17   111 

Table 2.  Laboratory analysis results.  All values are mg/kg. 
 

With respect to human health risk, the laboratory results have generally been evaluated 
against the risk-based screening concentrations (RBCs) presented by the EPA Record of 
Decision (ROD) cited earlier. Since the Site is not a critical spawning location, it is being 
evaluated only for risks posed to human health. 

 

                                                 
3 Cadmium was not detected by the XRF analyzer. 
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Contaminant RBC 
Arsenic 10 

Lead 700 
Table 3. RBCs from EPA’s ROD.  All values are mg/kg. 

The results indicate that arsenic concentrations exceed the RBC for human health in all 
samples except for Sample 11.  The RBC for human health is also exceeded in 1 sample (Sample 
5) for lead.  The laboratory results for each analyte were compared against the percent fines
(<2mm) for each sample, and the resulting figures are attached as Appendix C to this report.
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Figure 1.  Overview of location of Islands Lagoon Shoreline Sediment Site 

Figure 2.  Sample Locations 
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Figure 3.  Arsenic Laboratory Results 
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Figure 4.  Lead Laboratory Results
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APPENDIX A 

SAMPLE LOCATION PHOTOS 



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-001Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 10:00 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateISLANDS-COMP-1
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A22.6 0.643
mg/Kg KEA8/21/2012Barium EPA 6020A94.0 0.643
mg/Kg KEA8/21/2012Cadmium EPA 6020A10.6 0.643
mg/Kg KEA8/21/2012Chromium EPA 6020A18.4 0.643
mg/Kg KEA8/21/2012Lead EPA 6020A429 0.643
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020A0.0984 0.0643
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.643
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.643
Percent WOZ8/20/2012%moisture %moisture23.8

120820009-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 10:45 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateISLANDS-COMP-2
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A16.4 0.612
mg/Kg KEA8/21/2012Barium EPA 6020A75.8 0.612
mg/Kg KEA8/21/2012Cadmium EPA 6020A7.34 0.612
mg/Kg KEA8/21/2012Chromium EPA 6020A14.6 0.612
mg/Kg KEA8/21/2012Lead EPA 6020A804 3.06
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020A0.129 0.0612
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.612
mg/Kg KEA8/21/2012Silver EPA 6020A16.4 0.612
Percent WOZ8/20/2012%moisture %moisture21.3

Page 1 of  6Tuesday, August 21, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 10:45 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateISLANDS-COMP-2
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.506 0.05

120820009-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 11:15 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateMYRTLE-COMP-1
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.172 0.05

120820009-008Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 3:38 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateFLORA-COMP-4
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.639 0.05

Page 1 of  2Wednesday, August 22, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120820009
Project Name: SPOKANE RIVER BEACH 

CLEANUP 0504-072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

8/21/2012Arsenic 29.5 100.835.6 mg/Kg 2.0 0-20 8/20/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

8/21/2012Arsenic ND mg/Kg 0.001 8/20/2012
8/21/2012Barium ND mg/Kg 0.001 8/20/2012
8/21/2012Cadmium ND mg/Kg 0.001 8/20/2012
8/21/2012Chromium ND mg/Kg 0.001 8/20/2012
8/21/2012Lead ND mg/Kg 0.001 8/20/2012
8/21/2012Mercury-ICPMS ND mg/Kg 0.0001 8/20/2012
8/21/2012Selenium ND mg/Kg 0.001 8/20/2012
8/21/2012Silver ND mg/Kg 0.001 8/20/2012
8/22/2012TCLP Lead ND ppm 0.05 8/22/2012

Parameter

Duplicate
Duplicate

Result
AR

%RPD Analysis DateUnits
Sample
Result %RPD Prep DateSample Numbe

120820009-005 8/21/2012Silver ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Selenium ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Mercury-ICPMS ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Lead 41.8 0-20mg/Kg41.3 1.2 8/20/2012
120820009-005 8/21/2012Chromium 8.45 0-20mg/Kg7.89 6.9 8/20/2012
120820009-005 8/21/2012Cadmium 1.46 0-20mg/Kg1.29 12.4 8/20/2012
120820009-005 8/21/2012Barium 59.2 0-20mg/Kg53.2 10.7 8/20/2012
120820009-005 8/21/2012Arsenic 7.43 0-20mg/Kg6.93 7.0 8/20/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 2 of  2Wednesday, August 22, 2012

Comments:

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-001

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-002

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-003

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-004

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-005

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-006

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-007

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-008

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-4

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-009

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-010

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-011

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes       

Samples received intact? Yes       

What is the temperature inside the cooler? 1.1       

Samples received with a COC? Yes       

Samples received within holding time? Yes       

Are all sample bottles properly preserved? ICE       

Are VOC samples free of headspace? N/A       

Is there a trip blank to accompany VOC samples? N/A       

Labels and chain agree? Yes       





Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120831045

Analytical Results Report

Project Name: 0504-022-00 SPOKANE 
BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120831045-001Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 10:54 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 1 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A17.9 0.648
mg/Kg KEA9/18/2012Lead EPA 6020A1220 1.3

Percent KEA9/13/2012%moisture %moisture23.2

120831045-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 10:58 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 2 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A14.7 0.516
mg/Kg KEA9/18/2012Lead EPA 6020A52.8 0.516

Percent KEA9/13/2012%moisture %moisture2.2

Page 1 of  4Friday, September 21, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120831045

Analytical Results Report

Project Name: 0504-022-00 SPOKANE 
BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120831045-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:02 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 3 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A31.4 0.519
mg/Kg KEA9/18/2012Lead EPA 6020A41.2 0.519

Percent KEA9/13/2012%moisture %moisture5.7

120831045-004Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:07 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 4 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A17.0 0.518
mg/Kg KEA9/18/2012Lead EPA 6020A286 0.518

Percent KEA9/13/2012%moisture %moisture5.2

120831045-005Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:16 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 5 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A22.8 0.532
mg/Kg KEA9/18/2012Lead EPA 6020A97.2 0.532

Percent KEA9/13/2012%moisture %moisture6.4
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120831045

Analytical Results Report

Project Name: 0504-022-00 SPOKANE 
BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120831045-006Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:19 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 6 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A24.6 0.54
mg/Kg KEA9/18/2012Lead EPA 6020A100 0.54

Percent KEA9/13/2012%moisture %moisture9.4

120831045-007Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:28 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 7 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A15.4 0.504
mg/Kg KEA9/18/2012Lead EPA 6020A17.2 0.504

Percent KEA9/13/2012%moisture %moisture4.7

120831045-008Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:29 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 8 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A19.3 0.503
mg/Kg KEA9/18/2012Lead EPA 6020A1960 2.52

Percent KEA9/13/2012%moisture %moisture5.4
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Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120831045

Analytical Results Report

Project Name: 0504-022-00 SPOKANE 
BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120831045-009Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:34 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 9 (0-0.5)
2:05 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A16.2 0.518
mg/Kg KEA9/18/2012Lead EPA 6020A179 0.518

Percent KEA9/13/2012%moisture %moisture5.4

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120831045

Analytical Results Report

Project Name: 0504-022-00 SPOKANE 
BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120831045-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:02 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 3 (0-0.5)
2:05 PM

Comments

mg/L JTT9/28/2012SPLP Arsenic EPA 6020A0.0416 0.01

120831045-008Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/31/2012
Sampling Time 11:29 AM

Date/Time Received 8/31/2012

Sample Location

Extraction DateISLANDS - 8 (0-0.5)
2:05 PM

Comments

mg/L JTT9/28/2012SPLP Lead EPA 6020A0.311 0.05

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120831045
Project Name: 0504-022-00 SPOKANE 

BEACHES

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

9/28/2012SPLP Lead 0.05 101.00.0505 80-120mg/L 9/28/2012
9/28/2012SPLP Arsenic 0.05 101.40.0507 80-120mg/L 9/28/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

9/28/2012SPLP Lead 0.5 97.20.536 mg/L 0.7 0-25 9/28/2012
9/28/2012SPLP Arsenic 0.5 99.50.539 mg/L 0.6 0-25 9/28/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120831045-003A 9/28/2012SPLP Lead 0.5 98.00.540 80-120mg/L0.0499 9/28/2012
120831045-003A 9/28/2012SPLP Arsenic 0.5 100.10.542 80-120mg/L0.0416 9/28/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

9/28/2012SPLP Arsenic ND mg/L 0.001 9/28/2012
9/28/2012SPLP Lead ND mg/L 0.001 9/28/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Tuesday, October 02, 2012

Comments: PROJECT REQUIRES TCLP/SPLP FOLLOW-UPS

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120831045
Project Name: 0504-022-00 SPOKANE 

BEACHES

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

9/18/2012Lead 0.05 108.40.0542 80-120mg/kg 9/12/2012
9/14/2012Arsenic 0.05 98.80.0494 80-120mg/kg 9/12/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

9/18/2012Lead 20.7 75.468.4 mg/kg 1.6 0-20 9/12/2012
9/14/2012Arsenic 26 90.841.5 mg/kg 1.9 0-20 9/12/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120831045-002 9/18/2012Lead 20.7 80.769.5 75-125mg/kg52.8 9/12/2012
120831045-001 9/14/2012Arsenic 26 93.842.3 75-125mg/kg17.9 9/12/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

9/14/2012Arsenic ND mg/Kg 0.001 9/12/2012
9/18/2012Lead ND mg/Kg 0.001 9/12/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Friday, September 21, 2012

Comments: PROJECT REQUIRES TCLP/SPLP FOLLOW-UPS

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120831045Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: PROJECT REQUIRES TCLP/SPLP FOLLOW-UPS

Order Date: 8/31/2012

Project Name: 0504-022-00 SPOKANE 
BEACHES

SPOKANE WA 99202

Sample #: 120831045-001

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 1 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120831045-002

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 2 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120831045-003

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 3 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120831045Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: PROJECT REQUIRES TCLP/SPLP FOLLOW-UPS

Order Date: 8/31/2012

Project Name: 0504-022-00 SPOKANE 
BEACHES

SPOKANE WA 99202

Sample #: 120831045-004

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 4 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120831045-005

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 5 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120831045-006

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 6 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120831045-007

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 7 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120831045Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: PROJECT REQUIRES TCLP/SPLP FOLLOW-UPS

Order Date: 8/31/2012

Project Name: 0504-022-00 SPOKANE 
BEACHES

SPOKANE WA 99202

Sample #: 120831045-008

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 8 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120831045-009

Date Collected: 8/31/2012

Date Received: 8/31/2012 2:05:00 P

Customer Sample #: ISLANDS - 9 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/13/2012%moisture Normal (6-10 Days)S

ARSENIC 9/13/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/13/2012EPA 6020A Normal (6-10 Days)S

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes  

Samples received intact? Yes  

What is the temperature inside the cooler? 9.6 

Samples received with a COC? Yes  

Samples received within holding time? Yes  

Are all sample bottles properly preserved? ICE 

Are VOC samples free of headspace? N/A 

Is there a trip blank to accompany VOC samples? N/A 

Labels and chain agree? Yes  
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Date Time Truck # What? Export Import Who Driver Inv. Ck.

31‐Aug 13:27 5 Crushed 5/8 22.88 Central Steve 10187195

31‐Aug 14:13 5 Crushed 5/8 24.48 Central Steve 10187203

31‐Aug 13:35 22 Round Gravel 1 1/2 22.1 Central Dave 10187199

31‐Aug 14:16 22 Round Gravel 1 1/2 26.92 Central Dave 10187204

31‐Aug 14:54 22 Round Gravel 1 1/2 26.28 Central Dave 10187210

4‐Sep 9:40 9 Drain Rock 3/4 29.43 Central Dave 10187356

4‐Sep 10:21 9 Round Gravel 1 1/2 29.58 Central Dave 10187370

4‐Sep 10:52 9 Round Gravel 1 1/2 28.76 Central Dave 10187382

4‐Sep 11:22 9 Round Gravel 1 1/2 29.19 Central Dave 10187388

4‐Sep 11:54 9 Round Gravel 1 1/2 28.76 Central Dave 10187399

4‐Sep 12:46 9 Round Gravel 1 1/2 30.07 Central Dave 10187412

4‐Sep 13:18 9 Round Gravel 1 1/2 28.27 Central Dave 10187424

4‐Sep 13:47 9 Round Gravel 1 1/2 27.64 Central Dave 10187432

4‐Sep 14:21 9 Round Gravel 1 1/2 29.14 Central Dave 10187440

4‐Sep 15:00 9 Round Gravel 1 1/2 29.09 Central Dave 10187449

4‐Sep 15:39 9 Round Gravel 1 1/2 29.85 Central Dave 10187455

4‐Sep 16:16 9 Round Gravel 1 1/2 28.83 Central Dave 10187460

5‐Sep 12:31 4"‐2"Drain Rock  33.6 Central Central 10187559

5‐Sep 12:53 Drain Rock 3/4 31.93 Central Central 10187566

5‐Sep 13:41 Drain Rock 3/4 30.33 Central Central 10187576

5‐Sep 15:08 4"‐2"Drain Rock  31.42 Central Central 10187598

6‐Sep 9:30 4"‐2"Drain Rock 24.65 Central Central 10187665

6‐Sep 7:39 22 Sand 29.95 Central Kevin 10187623

6‐Sep 8:18 22 Sand 29.54 Central Kevin 10187646

6‐Sep 8:47 22 Sand 29.56 Central Kevin 10187655

6‐Sep 9:49 22 Sand 28.33 Central Kevin 10187674

6‐Sep 10:22 22 Sand 28.92 Central Kevin 10187684

6‐Sep 11:48 22 Boulders 26.67 Central Kevin 10187699

6‐Sep 13:53 22 Sand 27.31 Central Kevin 10187721

6‐Sep 14:30 22 Sand 28.25 Central Kevin 10187725

6‐Sep 15:05 22 Sand 28.15 Central Kevin 10187735

6‐Sep 9:15 Drain Rock 2‐4" 24.83 Central Central 10187661

6‐Sep 9:36 Drain Rock 2‐4" 25.4 Central Central 10187668

7‐Sep 10:48 9 Boulders 13.53 Central Dave 10187813

7‐Sep 11:41 9 Boulders 14.48 Central Dave 10187825

7‐Sep 13:32 9 Bad Dirt 13.1 WM Dave 410203

7‐Sep 15:34 5 Bad Dirt 24.96 WM Steve 410246

7‐Sep 15:50 22 Bad Dirt 30.8 WM Kevin 410249

7‐Sep 7:47 Drain Rock 2‐4" 27.09 Central Central 10187760

7‐Sep 7:47 Drain Rock 2‐4" 29.84 Central Central 10187762

7‐Sep 7:47 Drain Rock 2‐4" 31 Central Central 10187761

7‐Sep 7:50 Drain Rock 2‐4" 31.33 Central Central 10187763

7‐Sep 7:51 Drain Rock 2‐4" 33.16 Central Central 10187765

7‐Sep 7:51 Drain Rock 2‐4" 31.17 Central Central 10187764

10‐Sep 7:12 Drain Rock 2‐4" 29.88 Central Central 10187920

10‐Sep 7:12 Drain Rock 2‐4" 29.68 Central Central 10187921

10‐Sep 7:13 Drain Rock 2‐4" 29.49 Central Central 10187922

10‐Sep 7:16 Drain Rock 2‐4" 36.59 Central Central 10187924

10‐Sep 7:16 Drain Rock 2‐4" 31.79 Central Central 10187925

10‐Sep 7:17 Drain Rock 2‐4" 31.62 Central Central 10187926

10‐Sep 7:06 9 Bad Dirt 15.01 WM Dave 410340

21‐Sep 7:51 11 Round Gravel 1 1/2 20 Flora Dave

Material Tracking Summary

Prepared by: Washington State Department of Ecology
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November 1, 2012

Mr. Jason Scott

Associate Fisheries Scientist‐ GeoEngineers 

523 East Second Avenue

Spokane, Washington 99202

Re: Archaeological Monitoring of Four Locations for the Toxics Cleanup Program—Spokane

River Metals Sites Project, Spokane County, Washington.

Dear Mr. Scott,

As  you  are  aware,  Plateau  Archaeological  Investigations  (Plateau)  recently  conducted

archaeological monitoring at four locations for the Toxic Cleanup Program – Spokane River Metals

Sites Project.  The four project locations at which archaeological monitoring was completed are

Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The following is our report of

our investigations.

PROJECT BACKGROUND
The Toxics Cleanup Program – Spokane River Metals Sites Project is the cleanup of seven shoreline

sites  along  the  Spokane River  in  Spokane County, Washington  (Figure  1).   These  sites  have

accumulated deposits of metals from historic mining activities in the Coeur d’Alene basin of Idaho.

Implementation of cleanup at these sites required limited excavation of materials, sediment caps,

and disturbance caused by heavy machinery.

This was a state funded project, and the potential impacts to historic properties must be considered

prior to implementation, as per Executive Order 05‐05.  To that end, the Department of Ecology

retained Plateau Archaeological Investigations (Plateau) to conduct the cultural resources survey.

The initial survey was completed in in 2007 and results and recommendations were reported on

in Toxics Cleanup Program – Spokane River Metals Sites Project Cultural Resource Survey Spokane County,

Washington (Harder and Hannum 2007), and briefly discussed below.
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2007 Cultural Resource Survey

The seven project areas were designated Murray Road, Harvard Road, Barker Road North, Barker

Road South, Flora Road, Myrtle Point, and  Islands Lagoon.   The  intensive pedestrian  survey

resulted  in  the  recordation  of  two  pre‐contact  sites  and  one  historic‐era  site.    In  addition,  a

management plan was developed for each of the six project area.     

One pre‐contact cairn and one pre‐contact weir were recorded during the survey of the access route

to the Murray Road Project Area.  Plateau observed no surface indications of Native American

habitation within the remediation area.  No excavations are planned for this project area, however,

the potential still exists that undetected resources are present.   Plateau recommended that the

Department of Ecology verify that the sites will not be impacted prior to any remediation activities,

and that an archaeologist define a buffer of 16 feet (ft (5.0 meters [m]), at a minimum, around the

features  to  insure  that  they  are  not  disturbed  during  remediation  activities.    Beyond  these

measures, Plateau recommended no  further archaeological  investigations at  the Murray Road

Project Area.  

The Harvard Road Project Area is the only remediation where the Department of Ecology planned

to excavate.  Plateau found no surface evidence of Native American occupation in the project area.

However, site 45SP227, a pre‐contact site, lies directly across the Spokane River.  There is a potential

that a corresponding site lies across the river in or near the Harvard Road Project Area.  Given the

nature  of  the  project,  Plateau  recommended  that  an  archaeologist  monitor  the  mechanical

excavations. 

Both  the Myrtle  Point  Project Area  and  the  Islands  Lagoon  Project Area  are  located within

previously recorded archaeological sites.  The Myrtle Point Project area is located within 45SP236

site boundaries which included historic foundation features.  The Islands Lagoon Project Area is

located in the traditional cultural property known as Coyote’s Rocks (45SP341).  Plateau found no

surface indications of either site within the project areas.  Given the importance of both locations,

Plateau recommended that an archaeologist review final project plans to ensure that archaeological

deposits  are  not  inadvertently  disturbed.    Should  project  plans  necessitate  plant  removal  or

excavations within these two project areas, archaeological monitoring was recommended.

No evidence of Native American or historic‐era occupation was observed at the Flora Road, Barker

Road North, and Barker Road South project areas, and no further archaeological investigations

were recommended. 

2008 Archaeological Monitoring

In 2008, Plateau monitored excavations at the Harvard Road Project Area (DeRose 2008).  During

periods of high water,  the Spokane River  forms an eddy  ideal  for  fish spawning habitat over

contaminated  sediment.   This  area  is  also used  as  a  river  access point.   Given  this, Ecology

proposed to remove a maximum of 1.0 ft (0.3 m) of sediment from the Primary Project Area, which

measures approximately 100 x 200 ft (30.5 x 51.0 m).  In addition, 6.0 inches (in) (15.2 centimeters
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[cm])  of  sediment  will  be  removed  from  the  Boat  Ramp  Project  Area,  which  measures

approximately 40 x 40 ft (12.2 x 12.2 m).  These two areas will be capped with clean material.

Totaled, Plateau monitored ground disturbing activities across 21,600‐ft2 (0.49 acre).  No Native

American or historic‐era cultural materials or features was observed during monitoring activities.

2012 Archaeological Monitoring

Following the initial remediation at the Department of Ecology (DOE) locations, it was determined

that removal of sediments containing heavy metals would need to be removed.  In 2012, the DOE

prepared a Cultural Resource Monitoring Plan that included four of the original areas surveyed in

2007: Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The project areas are non‐

contiguous and lie in portions of Sections 04 and 12 of Township 25 North, Range 44 East, and

Section 08 of Township 25 North, Range 45 East, Willamette Meridian (Figure 2).  The following

report describes the monitoring efforts and results for the four project areas.

BACKGROUND RESEARCH
There are 41 cultural  resources within 1.0 mile  (1.6 kilometers  [km]) of  the  four project areas

(Department of Archaeology and Historic Preservation [DAHP] 2012).  Many of the recorded sites

within 1.0 mile (mi) (1.6 kilometers [km]) of the Toxics Cleanup Program – Spokane River Project

areas are the result of a cultural resource survey conducted by Center of Northwest Anthropology

(CNA) in 1989 prior to the construction of the Spokane Centennial Trail (Draper and Andrefsky

1991).  The Centennial Trail measures approximately 40 mi (67 km) from the Washington/Idaho

border  to  the mouth of  the Little Spokane River.   CNA personnel  recorded 72 archaeological

resources along the proposed trail.  Of these cultural resources, 24 lie within 1.0 mi (1.6 km) of the

project areas (Table 1).

There have been greater than 30 additional cultural resource surveys completed within 1.0 mi (1.6

km)  of  the  four  project  areas,  including  the  2007  pedestrian  survey  and  2008  archaeological

monitoring of portions of the Toxics Cleanup Program – Spokane River project (DAHP 2012).

Table 1.  Previously Recorded Cultural Resources.

Site Number Site Type Nearest Project Area(s)

45SP49 Historic School Myrtle Point and Islands Lagoon

45SP56 Historic Park Myrtle Point and Islands Lagoon

45SP79 Historic Homestead Myrtle Point and Islands Lagoon

45SP200 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP219 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP220 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP221 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP227 Pre‐contact Camp Barker Road North



Table 1.  Previously Recorded Cultural Resources.

Site Number Site Type Nearest Project Area(s)
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45SP229 Pre‐contact Camp Flora Road

45SP230 Historic Irrigation Property Flora Road

45SP231 Historic Railroad Property Flora Road

45SP232 Pre‐contact Camp Flora Road

45SP233 Multi‐component Myrtle Point and Islands Lagoon

45SP234 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP235 Historic Cairn Myrtle Point and Islands Lagoon

45SP236 Historic Homestead Myrtle Point and Islands Lagoon

45SP237 Historic Homestead Flora Road & Barker Road North

45SP238 Pre‐contact Camp Barker Road North

45SP239 Pre‐contact Camp Flora Road

45SP240 Pre‐contact Cairn Flora Road

45SP241 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP242 Pre‐contact Camp Flora Road

45SP243 Pre‐contact Camp Barker Road North

45SP244 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP341 Traditional Cultural Property Myrtle Point and Islands Lagoon

45SP450 Historic Road Flora Road & Barker Road North

45SP451 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP452 Historic Irrigation Property  Barker Road North

45SP454 Pre‐contact Isolate Flora Road & Barker Road North

45SP455 Historic Debris Scatter Flora Road & Barker Road North

45SP456 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP457 Multi‐component Myrtle Point and Islands Lagoon

45SP458 Historic Debris Scatter Flora Road & Barker Road North

45SP462 Historic Structure Myrtle Point, Islands Lagoon & Flora Road

45SP463 Historic Debris Scatter Flora Road

45SP465 Historic Road Myrtle Point and Islands Lagoon

45SP467 Historic Irrigation Property Flora Road & Barker Road North

45SP468 Historic Railroad Property Flora Road

45SP496 Historic Homestead Myrtle Point and Islands Lagoon

45SP499 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP502 Historic Structure Barker Road North

45SP504 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP519 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP530 Historic Bridge Flora Road & Barker Road North

45SP547 Historic Structure Myrtle Point and Islands Lagoon

45SP669 Historic Isolate Flora Road

45SP670 Historic Isolate Flora Road

45SP686 Historic Debris Scatter Flora Road & Barker Road North
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FIELD PROCEDURES AND FIELDWORK
The  Department  of  Ecology  prepared  a  Cultural  Resource  Monitoring  Plan,  and  the  field

archaeologists followed the procedures set forth. Monitoring generally involved maintaining a safe

distance from the machinery and intermittently walking areas that had been disturbed. Monitoring

work was focused in the areas being excavated during any given moment with attention paid to

cuts in native sediments, if any were present.  Safety concerns pertaining to heavy metals dictated

observation potential in all instances.  The backfill spoils were visually checked during excavation

work and at the end of each day to help insure that no resources were missed.

An  archaeologist  from  Plateau was  onsite  for monitoring  for  a  total  of  eight  days  between

September 4, 2012 and October 1, 2012.  Louis Fortin, M.A., was present for all monitoring except

one day.  David Harder, M.A. was present for monitoring on October 1, 2012.  Daily mechanical

excavation activities were conducted by Piersol Construction, Inc. (PCI), with Eric Risher acting as

the Project Foreman.  Jeff Fealko, Engineering  Inspector  from GeoEngineers,  Inc., was present

throughout project activities.

Monitoring work and ground disturbance occurred across the four locations, with excavation of

rock and heavy metals sediment, followed by capping with variable sized gravel.  Excavations were

conducted with the use of three excavators: a Volvo ECR58, a Volvo ECR88, and a Case CX36B.

Bucket  capacity varied  from ¼  to ½  cubic yards  (yd3).   The  four  locations have been heavily

modified over time, from pedestrian traffic and seasonal flooding, the latter resulting in nearly all

areas with  the ground being disturbed prior  to  the  initiation of  this project.   All  excavations

conducted during this project were in previously disturbed areas containing fluvial sediment from

flooding, as well as heavy metals.

Due to the presence of heavy metals, it was advised against the screening of material at arbitrary

intervals, only if cultural material was observed during the monitoring process would excavation

be stopped and material screened to determine its origin as Native American or historic‐era.

At each project area,  the  initial work allotted  to  the excavation of heavy metals,  followed by

placement of graded rock. The following is a daily summary of the conditions, excavation activities,

and cultural resource monitoring for each location.

Myrtle Point and Islands Lagoon Project Areas

The Myrtle Point and Islands Lagoon project areas are located in Section 04 of Township 25 North,

Range 44 East (Figures 2).   Both the Myrtle Point and Island Lagoons project areas are located

between rivermile  (RM) 84 and RM 85.   The Myrtle Point Project Area covers 0.75 acre of  the

eastern portion of the point, and consists of a cobble beach lined with thick Hawthorne, cheatgrass,

knapweed, aspen saplings, and various bushes.  The Islands Lagoon Project Area covers 0.75 acre,

and consists of a sandy beach overlooking a secluded lagoon.  The slope between the Centennial

Trail and the beach consists of a relatively dense understory of Hawthorne, and various grasses

amidst ponderosa trees.
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September 4, 2012

Weather  conditions were  excellent  for archaeological monitoring with  clear,  sunny  skies and

temperatures ranging between 48 and 81° during excavations. Excavation at Myrtle Point (Figure

3) ran in a north‐south direction along the Spokane River, and consisted of skimming the surface

to a depth of 6.0 in (15 cm) to remove heavy metal deposits.  An area measuring approximately 125

x 25 ft (38.1 x 7.6 m), with a total volume of 45 yd3 (34.4 m3) of material, was excavated.

Excavated material consisted of three stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐rounded pebbles and cobbles. Sediment size was predominantly sand with

20% silt. From 1.0‐5.0 in (2.5‐12.7 cm) soil was a dark reddish brown and contained high amounts

of decomposed organics and rootlets.  Iron oxidation was also present.  Sediment was sandy silt

in a loose matrix with rounded to sub‐angular rocks.  The basal excavation layer (5.0‐8.0 in [12.7‐

20.3 cm]) consisted of brownish yellow semi‐compact sandy silt with sub‐rounded to angular rocks.

White  inclusions were  also present,  suggesting  a presence  of  calcium  carbonate.   No Native

American or historic‐era cultural materials or features were observed during the monitoring.

Excavation also occurred at the Islands Lagoon Project Area (Figure 4).  Excavations included a 275‐

ft (83.8‐m) length of embankment within the river along the beach to create a flat surface for large

rock placement.  Excavation reached depths of 2.0 to 18.0 in (5.0 and 45.7 cm).  An area measuring

approximately 140 x 1.5 ft (42.7 x 0.45 m), with a total volume of 1.55 yd3 (1.19 m3) of material, was

excavated.  Excavated material consisted of one stratigraphic layer: a loose brown sediment with

rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly silty sand. No

Native American or historic‐era cultural materials or features were observed during the monitoring.

September 5, 2012

Excavation commenced at 7:00 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

47 and 81° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 24 yd3 (18.35 m3) of material, was excavated.

Excavation also occurred at the Islands Lagoon Project Area.  Excavations included a 275‐ft (83.8‐m)

length of embankment within  the  river along  the beach  to create a  flat  surface  for  large  rock

placement.  Excavation reached depths between 2.0 to 18.0 in (5.0 to 45.7 cm).  An area measuring

approximately 135 x 1.5 ft (41.1 x 0.45 m), with a total volume of 1.50 yd3 (1.15 m3) of material, was

excavated.

Soils were  consistent  from  the  previous day’s  observations  at  each  project  area.   No Native

American or historic‐era cultural materials or features were observed in either of the project areas.
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September 6, 2012

Excavation commenced at 9:20 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

49 and 76° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 5.0 yd3 (3.82 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Flora Road Project Area

The Flora Road Project Area is located in Section 12 of Township 25 North, Range 44 East (Figure

2).  The project area covers 0.5 acres and sits just east of at RM 89.  The project area consists of a

cobble beach lined with Ponderosa Pines and a dense understory.

September 12, 2012

Excavation commenced at 7:35 AM at the Flora Road Project Area (Figure 5).  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between  37  and  70° during  excavations. Excavations  ran  in  an  east‐west direction  along  the

Spokane River, and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy

metal deposits.  An area measuring approximately 75 x 90 ft (22.9 x 27.4 m), with a total volume of

317.5 yd3 (242.75 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown alluvial

sediment with rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly

sand with 25% silt.  At 1.0 ft (0.3 m), soil became dark brown in color and contained high amounts

of decomposed organics and rootlets.  Sediment was a sandy silt in a loose matrix with rounded

to sub‐angular  rocks.   No Native American or historic‐era cultural materials or  features were

observed during the monitoring.

September 13, 2012

Excavation commenced at 7:35 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

41 and 81° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 30 x 90 ft (9.1 x 27.4 m), with a total volume of 127 yd3 (97.19 m3)

of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 14, 2012

Excavation commenced at 7:15 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

45 and 85° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 45 x 90 ft (13.7 x 27.4 m), with a total volume of 190.5 yd3 (145.65

m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Barker Road North Project Area

The Barker Road North Project Area is located in Section 08 of Township 25 North, Range 45 East

(Figure 2).  The project area covers 0.5 acres, and sits between RM 90 and RM 91.  Much of the

Project Area is open gravel beach bordered by both manicured lawns and dense understory.

September 24, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area (Figure 6).  Weather

conditions were excellent for archaeological monitoring with clear, sunny skies, and temperatures

ranging between 48 and 76° during excavations.  Excavations ran in an east‐west direction along

the Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove

heavy metal deposits.  An area measuring approximately 41 x 55 ft (12.5 x 16.8 m), with a total

volume of 89.36 yd3 (68.32 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐angular pebbles and cobbles.  Sediment size was predominantly sand with

20% silt and contained some organics.  At a depth of 1.0 ft (0.3 m), soil became a dark brown color

and contained high amounts of organics and rootlets.  Some iron oxidation was present.  Sediment

was a sandy silt in a loose matrix with rounded to sub‐angular rocks.  No Native American or

historic‐era cultural materials or features were observed during the monitoring.

September 25, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 49 and 74° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 35 x 55 ft (10.7 x 16.8 m), with a total volume of

65.38 yd3 (49.98 m3) of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 26, 2012

Excavation commenced at 9:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 46 and 75° during excavations.   Excavations  ran  in an  east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 23 x 55 ft (7.1 x 16.8 m), with a total volume of

50.13 yd3 (38.33 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

September 27, 2012

Excavation commenced at 7:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 45 and 78° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 14 x 55 ft (4.3 x 16.8 m), with a total volume of

30.51 yd3 (23.33 m3) of material, was excavated.

Excavations also occurred for a restoration project that included tree plantings and a retaining wall.

Twelve pits, measuring 2.0 x 2.0 x 2.5 ft (0.6 x 0.6 x 0.76 m) each, were excavated for Ponderosa pine

plantings.  A trench measuring 4.0 ft wide x 3.0 ft deep x 20 ft long (1.2 x 0.9 x 6.1 m), was excavated

for the retaining wall.  Combined, the restoration project at the Barker Road North Project Area

involved excavation of 4.44 yd3  (3.39 m3) and 8.89 yd3  (6.79 m3), respectively, and a combined

volume of 13.33 yd3 (10.18 m3).

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

October 1, 2012

Excavation commenced at 7:00 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 60 and 79° during excavations.  The last of the excavations for this project were done for

construction of a retaining wall.  A trench measuring 7.2 ft wide x 3.2 ft deep x 72 ft long (2.2 x 1.0

x 22.0 m) was excavated, and excavation removed 13.33yd3 (10.19 m3) of material.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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RESULTS AND RECOMMENDATIONS
Previous archaeological surveys surrounding the Project Area have revealed thematic presence of

pre‐contact sites and/or historic sites.  Archaeological monitoring of the excavations for the Toxics

Cleanup Program – Spokane River Metals Sites Project revealed ground disturbance associated

with flooding events. This was shown by the presence of heavy metals sediment, and size‐sorted

sediment with sub‐rounded to rounded rocks associated with fluvial processes.  In all phases of

excavation that were monitored, excavations were carried out in previously disturbed riverine

sediments, hence the removal of heavy metals.

Totaled, Plateau archaeologists monitored the excavation of 981.56 yd3 (751.31 m3) of material.

Archaeological monitoring of  excavations  in  the Project Area  resulted  in  the discovery of no

archaeological resources or historic properties.

No further work is recommended unless the contractor conducts ground disturbing activities that

might impact intact land forms. If an archaeologist is not onsite and ground disturbing activities

reveal any cultural materials (e.g., structural remains, Euroamerican artifacts, or Native American

artifacts), activity should cease and the Washington State Historic Preservation Officer should be

notified  immediately.  If at any  time human  remains, suspected human  remains, or any  items

suspected to be related to a human burial (i.e., funerary items, sacred objects, or objects of cultural

patrimony) are encountered during any aspect of the project, it is imperative that operations cease

immediately within 200 ft (61 m) of the find. The area around the discovery will be secured and the

Spokane County Sheriff and the Washington State Archaeologist at the DAHP will be contacted

at once.

If you have any questions or comments about this letter and the work performed by Plateau, please

feel free to contact me.

Sincerely,

David Harder, M.A., RPA
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Figure 1. Project location.
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Figure 4.  View northeast across the Islands Lagoon Project Area.

Figure 3.  View northeast across the Myrtle Point Project Area.
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Figure 6.  View north at the Barker Road North Project Area.

Figure 5.  View northeast across the Flora Road Project Area.
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SECTION 2 
2.0 MYRTLE POINT 

 Site Location 2.1.

Myrtle Point is located on Washington State Parks recreational land and Washington Department 
of Natural Resources aquatic lands, being on the south side of the Spokane River, approximately 
2,600 feet downstream of the Trent Avenue Bridge (river mile 84.7).  It is immediately adjacent to 
the Centennial Trail bicycle and pedestrian path.  Ecology conceived the project scope and 
monitored construction activity with support from GeoEngineers, Inc. for contracted services 
including: remedial action design, plans and specifications, supplemental contractor oversight, and 
final report development. 

 Site Sampling Activity 2.2.

In 2006, nine samples were collected within the Project Site boundaries to characterize sediment 
contamination (Ecology 2006).  Pre-excavation results indicate that six samples exceeded the 
established EPA risk-based screening concentrations for arsenic and lead (10mg/kg for arsenic 
and 700mg/kg for lead) for the Spokane River project sites in Washington.  

Prior to the remedial action, two composite samples were collected within the Project Site from the 
full thickness of the proposed excavation. These composite samples were analyzed for total 
Resource Conservation and Recovery Act (RCRA) 8 metals; the sample with the greatest 
concentration of lead was also analyzed for leachable lead using the Toxicity Characteristic 
Leaching Procedure (TCLP) extraction method followed by total metals analysis. The detected TCLP 
lead concentration was 0.172 milligrams per liter (mg/l). The excavated material was characterized 
as solid waste based on these analytical test results.  

Table 2-1 summarizes the 2006 and 2012 (pre-excavation) sampling results for total arsenic and 
total lead.  See Appendix B2 for the 2012 Laboratory Analytical Reports (lab report number 
120820009). 

TABLE 2-1. MYRTLE POINT SAMPLING SUMMARY (PRE-EXCAVATION) 

Sample ID Arsenic Concentration (mg/kg) 
Lead Concentration 

(mg/kg) 

2006 Sampling Report 

1 5.82 191 

2 3.4 149 

3 27.9 1160 

4 19.7 111 

5 19.1 1230 

6 24.0 244 

7 24.1 738 

8 8.46 218 

9 18.1 491 
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Sample ID Arsenic Concentration (mg/kg) 
Lead Concentration 

(mg/kg) 

Pre-Excavation (August 17, 2012) 

Myrtle-Comp-1 16 341 

Myrtle-Comp-2 16.8 128 

Note: 
(Ecology 2006) 

 Site Access 2.3.

Access to the site involved traveling through both private [Holcim (US) Inc.] and City of Spokane 
Valley property.  Access, staging, and stockpiling permissions were granted by Holcim (US) Inc. and 
access only was granted by the City of Spokane Valley.  Site access was attained by traveling north 
from North Cement Road through the Holcim (US) Inc. property to the Centennial Trail.  
Traffic control was implemented to route trail users away from construction activities.   

 Excavation and Disposal 2.4.

Construction activities occurred within the FEMA floodplain and required placing filter rock and 
capping material within a Special Flood Hazard Area located within an “AE Zone” (per FEMA Flood 
Insurance Rate Map 578D).  Because activities were in an “AE Zone” without a regulatory floodway, 
the project was limited to a 0.1 foot increase in the base flood elevation (BFE).  In order to limit the 
increase of the BFE to 0.1 feet or less, existing sediments were excavated to a depth of about 
0.6 feet (7-¼ inches) within the cap area to accommodate the thickness of the rock filter and 
capping materials.  

The excavated material was characterized as solid waste based on chemical analysis; see 
Appendix B2 for analytical test data (lab report number 120820009).  Eighty-four tons of waste 
material was removed and transported off site for disposal at Waste Management’s, RCRA Subtitle 
D, Graham Road landfill located in Medical Lake, Washington.  See Appendix C2 for certificates of 
disposal. 

 Post Excavation Sampling 2.5.

Following soil removal, five soil samples were collected from the excavated limits to document 
metals concentrations of material remaining in-place beneath the cap.  Post-excavation results 
indicate that all five samples exceeded the established EPA risk-based screening concentration for 
arsenic and two samples exceeded the established EPA risk-based screening concentration for 
lead. The samples with the greatest concentrations of arsenic and lead were also analyzed using 
the Synthetic Precipitation Leaching Procedure (SPLP) extraction followed by total metals analysis; 
the detected SPLP arsenic concentration was 0.0312 mg/l and the SPLP lead concentration was 
1.25 mg/l. 

Table 2-2 summarizes the September 5, 2012 post-excavation sampling results.  See Appendix B2 
for the Laboratory Analytical Report (lab report number 120905064). 
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TABLE 2-2. MYRTLE POINT SAMPLING SUMMARY (POST-EXCAVATION) 

Sample ID 
Arsenic Concentration 

(mg/kg) 
Lead Concentration 

(mg/kg) 

Pre Capping (September 5, 2012) 

Myrtle-1 (0-0.5) 19.3 130 

Myrtle-2 (0-0.5) 18.4 2020 

Myrtle-3 (0-0.5) 30.4 146 

Myrtle-4 (0-0.5) 20.9 1300 

Myrtle-5 (0-0.5) 15.2 40.7 

EPA Risk-based Screening 
Concentration 

10 700 

Note: 
The depth range shown in the sample name indicates the sample collection interval. 

 Cap Material 2.6.

Imported material was sourced from Central Pre-Mix Concrete Co. in Spokane Washington.  Ecology 
and GeoEngineers field personnel visually observed import material prior to placement.  Piersol 
blended imported material in the field to achieve specified gradations.  Piersol used a mixing ratio 
of approximately 1:3, ¾-inch-minus to 1½-inch material for the filter rock.  Piersol used a mixing 
ratio of approximately 1:8, 1½-inch to 8-inch-minus for the rock cap gradation.  In addition, a 
significant number of existing boulders were recovered during excavation, and integrated into the 
cap.  This mixing ratio combined with the use of existing boulders provided gradations in general 
accordance with the remedial design plans and specifications.  

 Filter Rock Placement 2.7.

The project design specified 4 inches of filter rock material meeting the gradation shown in Table 
2-5.  Once excavation was complete, Piersol placed and compacted filter rock in two, 2-inch lifts, 
each compacted using a vibratory plate compacter with a minimum of three passes.  Refer to the 
material delivery summary and truck tickets in Appendix C2 for the amounts of material placed at 
the Myrtle Point Project Site.  

 Capping Material Placement 2.8.

The project design specified 11 inches of capping material.  Once the placement of the filter rock 
layer was complete, a mini-excavator was used to set and compact the capping material, using the 
back of the bucket for tamping.  See the material delivery summary and truck tickets included in 
Appendix C2.  Note that the imported material identified as 2- to 4-inch rock on the truck tickets 
was actually 4- to 6-inch rock as reported by Ecology and GeoEngineers field personnel.  The 
records in Appendix C2 cover material placed at both the Myrtle Point and Islands Lagoon project 
sites.   

The constructed cap area of 3,400 square feet was greater than the proposed remedial design cap 
area of 3,290 square feet.  See Appendix A2 for an overlay of design and constructed cap areas. 
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 Survey 2.9.

A post excavation survey was completed on September 5, 2012 to document excavation depths.  
See Appendix A2 for as-built base of excavation surface survey results. 

Following the placement of capping material, a final survey was completed to document horizontal 
and vertical constructed limits.  See Appendix A2 for the as-built survey results. 

 Quantities 2.10.

Eight-inch-minus rock, 1½-inch-minus gravel, and ¾-inch-minus gravel were delivered and 
stockpiled on the Holcim (US) Inc. property between August 31, 2012 and September 10, 2012.  
The material summary spreadsheet, truck tickets, and certificates of disposal are included in 
Appendix C2.   

 Riparian Vegetation Planting 2.11.

The project plan included a native riparian vegetation planting plan consisting of four riparian plant 
species.  The contractor planted vegetation throughout the site as indicated on the project design 
with Ecology oversight on October 25, 2012.   

 Chronology of Events 2.12.

Construction activities are described in detail in this section and summarized by daily activity in 
Table 2-3 below. 

TABLE 2-3. DAILY SUMMARY OF PROJECT ACTIVITIES 

Date Activities 

08/31/12 Piersol Construction Inc. mobilized to the site. 

09/03/12 

Traffic control divided the trail in half longitudinally to allow for continuous usage during 
construction.  Stockpiles of imported cap rock, filter rock, and boulder material were 
delivered, Observed, and approved.  Mixing ratios of 1:8, 1½-inch material to 8-inch 
material, and 1:3, ¾-inch-minus to 1½-inch were recommended to the contractor to 
achieve design gradations.  The capping boundary was delineated with spray paint.  Large 
boulders were removed, separated, and stockpiled for reuse during capping. 

09/05/12 

The required 0.6 feet of native material were excavated and depths were confirmed by the 
contractor’s surveyor.  Five samples were collected from the base of excavation (0 to 
0.5 feet below the bottom of the excavation) to document existing conditions. Sample 
locations were logged using an iPad equipped with a global positioning system (GPS) and 
global information system (GIS) application.  Samples were analyzed for total and 
leachable arsenic and lead. 

09/06/12 Four inches of rock filter material were placed.  The rock filter was placed in two, 2-inch 
lifts; each compacted with three passes of a vibratory plate compacter. 

09/07/12 Rock capping material was placed and boulders were set into the rock cap.  Excavated 
material was hauled off site and disposed at the Graham Road Landfill. 

09/08/12 The final survey was completed to record as-built horizontal and vertical limits. 

09/10/12 Additional previously excavated material was hauled from the site and disposed at the 
Graham Road Landfill. 
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Date Activities 

09/11/12 The contractor demobilized from the site. 

10/25/12 The contractor returned to the site and planted riparian species per the project plans. 

 Remedial Action Performance Metrics 2.13.

Piersol completed construction of the remedial cap in general accordance with the remedial design 
plans and specifications.  The project design report (GeoEngineers, 2012) identified the following 
performance metrics for the work which are summarized in Tables 2-4 through 2-6 below; Table 
2-4 includes comments regarding field observation of design criteria and as-built conditions: 

TABLE 2-4. PERFORMANCE METRICS FOR REMEDIAL DESIGN PLANS AND SPECIFICATIONS 

Performance Metric 
Remedial Design 

Criteria 
Comment/Reference 

Cap Area 3,290 square feet 
Final cap area measured by survey as 3,400 square 
feet.  See Appendix A2 for an overlay of design and 
constructed cap areas. 

Excavation 0.6 feet 

See Appendix A2 for as-built survey of capping area.  
The excavation depth was not designated for 
contaminated material removal, but was established 
as a means to achieve the specified cap thickness 
within the maximum allowed obstruction thickness 
(see below).  

Filter Thickness 0.33 feet Observed as meeting this thickness criteria.   

Filter Material Gradation See Table 2-5 below Observed as meeting this gradation criteria.  

Cap Thickness   0.92 feet 
Observed as meeting this thickness metric.  See 
project design report for required cap thickness 
design calculations. 

Cap Material Gradation See Table 2-6 below Observed as meeting design gradation requirements. 

Vegetation Planting Plan Per design plans. Observed as complete.   

Maximum allowed 
obstruction thickness to 
prevent increasing 
100-year base flood 
elevation by more than 
0.1 feet 

0.65 feet 

See Appendix A2 for as-built survey of capping area.  
Based on a review of the as-built survey, the maximum 
allowed obstruction thickness was achieved within a 
+/-0.1-foot tolerance, which is reasonable for this type 
of construction.   
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TABLE 2-5. MYRTLE POINT ROCK FILTER DESIGN GRADATION 

Sieve Size Percent Passing (%) 

1½ inches 95-100 

1 inch 33-55 

½ inch 25-45 

No. 40 5 (max) 

Total Thickness (inches) 4 

TABLE 2-6. MYRTLE POINT ROCK CAPPING DESIGN GRADATION 

Sieve Size (inches) Percent Passing (%) 

8 100 
4 40-60 
2 10-25 
½ 5 (max) 
Total Thickness (inches) 11 

 Final Inspection and Certifications 2.14.

Ecology field personnel were on site during all phases of construction activities, and accepted the 
work completed at the site on September 9, 2012.   

 Deviations from Remedial Action Design 2.15.

No substantial deviations from the Remedial Action Design were identified. 

 Contact Information 2.16.

The contact information for those playing a key role in the remedial action is listed in Table 2-7 
below. 

TABLE 2-7. MYRTLE POINT CONTACT INFORMATION 

Project Role Name Organization Address 

Ecology 
Oversight 

Brendan 
Dowling Ecology 

Toxics Cleanup Program- Eastern Region Office 
4601 North Monroe Street  
Spokane, Washington 99205 

Project Engineer John Haney GeoEngineers, Inc. 
523 East Second Avenue 
Spokane, Washington 99202 

Construction 
Contractor Eric Risher Piersol Construction, 

Inc. 
2233 South Garfield Road 
Airway Heights, Washington 99001 

 Summary 2.17.

The metal-contaminated sediments at the Myrtle Point project site beach area were remediated 
using a capping approach to reduce potential exposure pathways detrimental to human health and 
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the environment.  The capping design consisted of excavating approximately 0.6 feet of 
contaminated sediments throughout the project area, placing four inches of filter rock material on 
top of the remaining metals-contaminated soil to reduce sediment migration/transport through the 
cap, and the placement of approximately eleven inches of large rock capping material above the 
filter rock to reduce erosion and stabilize the cap area.  In addition, four native riparian plant 
species were planted throughout the project area to further stabilize sediments.  This remediation 
design was implemented between September 3, 2012 and September 15, 2012, with the 
exception of vegetation planting, which took place on October 25, 2012.   

 References 2.18.

GeoEngineers, Inc. 2012. “100% Design Report River Sediment Capping Design Spokane River 
Beach Cleanup Sites Myrtle Point Project Site.” GEI File Number 0504-072-00. 

Washington State Department of Ecology. 2006. “Sampling and Testing Report, Spokane River 
Shoreline Site at Myrtle Point Spokane, WA.” 
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Site Photographs

Myrtle Point
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B2-1

View of the site facing east-southeast (upstream) prior to construction.



Site Photographs

Myrtle Point
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B2-2

View of the site facing northwest (downstream) during construction.

View of the site facing east-southeast (upstream) post-construction.
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SAMPLING AND TESTING REPORT 

Spokane River Shoreline Site at Myrtle Point 
Spokane, WA 

By 
Brendan Dowling – Site Manager 

December 2006 
Washington Department of Ecology 

Toxics Cleanup Program 
Eastern Regional Office 

Spokane, WA
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1.0 INTRODUCTION 

Historic mining activities in the surrounding region have impacted areas of the Spokane 
River and its banks with contaminants such as arsenic and lead.  The U.S. Environmental 
Protection Agency (EPA) and WA Department of Ecology (Ecology) have identified specific 
locations along the Spokane River for remedial action based on potential human and ecological 
exposures1.  The Myrtle Point Shoreline Sediment Site is located on the south side of the 
Spokane River (approximately river mile 84.7)2.  It is an identified site due to potential risks 
posed to recreational users. (Figure 1) 

2.0 SITE DESCRIPTION 

The Myrtle Point Site is associated with State Park recreational land and Department of 
Natural Resources aquatic lands.  It is easily accessible from the adjacent Centennial Trail along 
the southerly bank and upstream of the Centennial Trail Footbridge.  The Site is located on the 
upstream end of a bend of the Spokane River.  It provides slow-current water that is associated 
with recreational activity in areas with fine-grained sediment.  Access to the Site is gained via a 
footpath leading from the Centennial Trail.  During the Spring runoff parts of the recreational 
shoreline area of concern are under water, but they become dry and exposed during the Summer 
and Fall low-flow period.  Adjacent to the Centennial Trail and surrounding the Site to the east 
and west are areas heavily covered with small trees and brush.  These areas are not expected to 
require remedial action.  The approximate total area of investigative focus is ~ 0.05 acre. 

3.0 SITE INVESTIGATION OBJECTIVES 

Ecology developed the following objectives for the sampling of the Myrtle Point Site: 
1. Define Extent of Contamination – To clarify and more accurately define the extent

and nature of arsenic and lead contamination on and directly adjacent to the fan-
shaped beach area relative to recreational use.

2. Conduct Confirmatory Analysis – To more accurately evaluate the nature and extent
of contamination, Ecology contracted for a laboratory analysis as described below
that measured the contaminants of interest in soils at concentrations well below
sediment cleanup guidelines.

3. Perform Additional investigation - To investigate and gain limited data regarding the
surficial geology of the stream sediments in the area of investigation.

4. Collect information and data - To support remedial action planning, to support the
development and advancement of a shoreline-sediment capping remedy including
institutional controls, to protect the remedy, and to limit recreational and ecological
exposure risks.

1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit 3, United States 
Environmental Protection Agency, September 2002. 
2 Within the NE ¼ of Section 4, Township 25 North, Range 44 East of the Willamette Meridian. 
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4.0 METHODS 

4.1 SAMPLE COLLECTION 
Sampling was conducted on August 16, 2006 and followed the following general procedures:  
• All samples were collected from shallow (~12 inch), hand-shoveled test pits distributed

over the Site in a rough grid pattern (Figure 2). 
• A total of 9 samples were collected.
• A side profile composite of the entire depth of each test pit was collected and

homogenized as a single sample.
• The collected material was placed in 1-gallon zip-locking plastic bags labeled with

identification of sample location and date.
• A handheld Trimble Global Positioning System (GPS) unit was used to record the

coordinates of each sample location.
• Photographs of each test pit were taken directly after sample collection and are included

as Appendix A to this report.

4.2  SIEVING 
Upon completion of sample collection, sample preparation was performed in the Ecology ERO 
sample preparation room. 

• Prior to sieving, samples were allowed to dry.
• Samples were fractioned using sieves: #5 (4.00 mm) and #10 (2 mm).
• The mass of the material separated by the different size fractions were measured.
• The resulting values are included as Appendix B to this report.
• Photographs were taken of the dry whole sample.

4.3 ANALYSES 
A screening analysis for arsenic and lead was performed by x-ray fluorescence (XRF) on the 
material passing the #10 sieve.  Calibration of the handheld XRF device was done each day prior 
to sample analysis following the procedure outlined in the instrument handbook.  A split sample 
of the material passing the fraction #10 sieve for each of the 5 samples was sent to Manchester 
Laboratory for arsenic and lead analysis using the following methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and
2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using

ICP-MS
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5.0 RESULTS 

Results (<2 mm size fractions) of both the XRF3 and the laboratory analyses are presented in 
Tables 1 and 2 respectively. 

Sample Arsenic Lead 
1 44 +/- 25 240 +/- 31 
2 ≤68 200 +/- 46 
3 ≤69 820 +/- 60 
4 ≤52 ≤48 
5 ≤00 780 +/- 79 
6 ≤54 180 +/- 40 
7 ≤73 560 +/- 59 
8 ≤68  73 +/- 44 
9 ≤53 460 +/- 45 

Table 1.  XRF analysis results.  All values are mg/kg. 

Sample Arsenic Lead 
1     5.82   191 
2     3.40   149 
3 27.9 1160 
4 19.7   111 
5 19.1 1230 
6 24.0   244 
7 24.1   738 
8     8.46   218 
9 18.1   491 

Table 2.  Laboratory analysis results.  All values are mg/kg. 

With respect to human health risk, the laboratory results have generally been evaluated 
against the risk-based screening concentrations (RBCs) presented by the EPA Record of 
Decision (ROD) cited earlier. Since the Site is not a critical spawning location, it is being 
evaluated only for risks posed to human health. 

3 Cadmium was not detected by the XRF analyzer. 



Myrtle Point Metals – Fall 2006   Sampling and Testing Report 

5 

Table 3. RBCs from EPA’s ROD.  All values are mg/kg. 

The results indicate that arsenic concentrations exceed the RBC for human health in 6 of 
the samples (Samples 3 - 7 and 9).  The RBC for human health is also exceeded in 3 samples 
(Samples 3, 5, and 7) for lead.  The laboratory results for each analyte were compared against the 
percent fines (<2mm) for each sample, and the resulting figures are attached as Appendix C to 
this report.

Contaminant RBC 
Arsenic 10 

Lead 700 
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Figure 1.  Overview of location of Myrtle Point Shoreline Sediment Site 

 

 
Figure 2.  Sample Locations 
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Figure 3.  Arsenic Laboratory Results 
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Figure 4.  Lead Laboratory Results
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 11:15 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateMYRTLE-COMP-1
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A16.0 0.516
mg/Kg KEA8/21/2012Barium EPA 6020A341 0.516
mg/Kg KEA8/21/2012Cadmium EPA 6020A8.74 0.516
mg/Kg KEA8/21/2012Chromium EPA 6020A17.4 0.516
mg/Kg KEA8/21/2012Lead EPA 6020A341 0.516
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020AND 0.0516
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.516
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.516
Percent WOZ8/20/2012%moisture %moisture7.4

120820009-004Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 11:35 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateMYRTLE-COMP-2
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A16.8 0.518
mg/Kg KEA8/21/2012Barium EPA 6020A179 0.518
mg/Kg KEA8/21/2012Cadmium EPA 6020A15.1 0.518
mg/Kg KEA8/21/2012Chromium EPA 6020A20.0 0.518
mg/Kg KEA8/21/2012Lead EPA 6020A128 0.518
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020AND 0.0518
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.518
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.518
Percent WOZ8/20/2012%moisture %moisture4.3

Page 2 of  6Tuesday, August 21, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 10:45 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateISLANDS-COMP-2
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.506 0.05

120820009-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 11:15 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateMYRTLE-COMP-1
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.172 0.05

120820009-008Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 3:38 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateFLORA-COMP-4
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.639 0.05

Page 1 of  2Wednesday, August 22, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120820009
Project Name: SPOKANE RIVER BEACH 

CLEANUP 0504-072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

8/21/2012Arsenic 29.5 100.835.6 mg/Kg 2.0 0-20 8/20/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

8/21/2012Arsenic ND mg/Kg 0.001 8/20/2012
8/21/2012Barium ND mg/Kg 0.001 8/20/2012
8/21/2012Cadmium ND mg/Kg 0.001 8/20/2012
8/21/2012Chromium ND mg/Kg 0.001 8/20/2012
8/21/2012Lead ND mg/Kg 0.001 8/20/2012
8/21/2012Mercury-ICPMS ND mg/Kg 0.0001 8/20/2012
8/21/2012Selenium ND mg/Kg 0.001 8/20/2012
8/21/2012Silver ND mg/Kg 0.001 8/20/2012
8/22/2012TCLP Lead ND ppm 0.05 8/22/2012

Parameter

Duplicate
Duplicate

Result
AR

%RPD Analysis DateUnits
Sample
Result %RPD Prep DateSample Numbe

120820009-005 8/21/2012Silver ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Selenium ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Mercury-ICPMS ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Lead 41.8 0-20mg/Kg41.3 1.2 8/20/2012
120820009-005 8/21/2012Chromium 8.45 0-20mg/Kg7.89 6.9 8/20/2012
120820009-005 8/21/2012Cadmium 1.46 0-20mg/Kg1.29 12.4 8/20/2012
120820009-005 8/21/2012Barium 59.2 0-20mg/Kg53.2 10.7 8/20/2012
120820009-005 8/21/2012Arsenic 7.43 0-20mg/Kg6.93 7.0 8/20/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 2 of  2Wednesday, August 22, 2012
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Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-001

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-002

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-003

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-004

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-005

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-006

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-007

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-008

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-4

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-009

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-010

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-011

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes       

Samples received intact? Yes       

What is the temperature inside the cooler? 1.1       

Samples received with a COC? Yes       

Samples received within holding time? Yes       

Are all sample bottles properly preserved? ICE       

Are VOC samples free of headspace? N/A       

Is there a trip blank to accompany VOC samples? N/A       

Labels and chain agree? Yes       





Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120905064

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120905064-001Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/5/2012
Sampling Time 2:15 PM

Date/Time Received 9/5/2012

Sample Location

Extraction DateMYRTLE-1 (0-0.5)
3:50 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A19.3 0.561
mg/Kg KEA9/18/2012Lead EPA 6020A130 0.561
Percent KEA9/13/2012%moisture %moisture13.1

120905064-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/5/2012
Sampling Time 2:23 PM

Date/Time Received 9/5/2012

Sample Location

Extraction DateMYRTLE-2 (0-0.5)
3:50 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A18.4 0.531
mg/Kg KEA9/18/2012Lead EPA 6020A2020 2.66
Percent KEA9/13/2012%moisture %moisture8.9

Page 1 of  3Monday, September 24, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120905064

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120905064-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/5/2012
Sampling Time 2:31 PM

Date/Time Received 9/5/2012

Sample Location

Extraction DateMYRTLE-3 (0-0.5)
3:50 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A30.4 0.594
mg/Kg KEA9/18/2012Lead EPA 6020A146 0.594
Percent KEA9/13/2012%moisture %moisture15.8

120905064-004Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/5/2012
Sampling Time 2:36 PM

Date/Time Received 9/5/2012

Sample Location

Extraction DateMYRTLE-4 (0-0.5)
3:50 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A20.9 0.568
mg/Kg KEA9/18/2012Lead EPA 6020A1300 2.28
Percent KEA9/13/2012%moisture %moisture12.7

120905064-005Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/5/2012
Sampling Time 2:43 PM

Date/Time Received 9/5/2012

Sample Location

Extraction DateMYRTLE-5 (0-0.5)
3:50 PM

Comments

mg/Kg KEA9/14/2012Arsenic EPA 6020A15.2 0.507
mg/Kg KEA9/18/2012Lead EPA 6020A40.7 0.507
Percent KEA9/13/2012%moisture %moisture7.9

Page 2 of  3Monday, September 24, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120905064

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.
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Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120905064

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120905064-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/5/2012
Sampling Time 2:23 PM

Date/Time Received 9/5/2012

Sample Location

Extraction DateMYRTLE-2 (0-0.5)
3:50 PM

Comments

mg/L JTT9/28/2012SPLP Lead EPA 6020A1.25 0.05

120905064-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/5/2012
Sampling Time 2:31 PM

Date/Time Received 9/5/2012

Sample Location

Extraction DateMYRTLE-3 (0-0.5)
3:50 PM

Comments

mg/L JTT9/28/2012SPLP Arsenic EPA 6020A0.0312 0.001

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Page 1 of  1Monday, October 01, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120905064
Project Name: SPOKANE BEACHES 0504-

072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

9/28/2012SPLP Lead 0.05 101.00.0505 80-120mg/L 9/28/2012
9/28/2012SPLP Arsenic 0.05 101.40.0507 80-120mg/L 9/28/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

9/28/2012SPLP Lead 0.5 97.20.536 mg/L 0.7 0-25 9/28/2012
9/28/2012SPLP Arsenic 0.5 99.50.539 mg/L 0.6 0-25 9/28/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120831045-003A 9/28/2012SPLP Lead 0.5 98.00.540 80-120mg/L0.0499 9/28/2012
120831045-003A 9/28/2012SPLP Arsenic 0.5 100.10.542 80-120mg/L0.0416 9/28/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

9/28/2012SPLP Arsenic ND mg/L 0.001 9/28/2012
9/28/2012SPLP Lead ND mg/L 0.001 9/28/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Tuesday, October 02, 2012

Comments: TCLP & SPLP FOLLOW-UP

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120905064
Project Name: SPOKANE BEACHES 0504-

072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

9/18/2012Lead 0.05 108.40.0542 80-120mg/kg 9/12/2012
9/14/2012Arsenic 0.05 98.80.0494 80-120mg/kg 9/12/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

9/18/2012Lead 20.7 75.468.4 mg/kg 1.6 0-20 9/12/2012
9/14/2012Arsenic 26 90.841.5 mg/kg 1.9 0-20 9/12/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120831045-002 9/18/2012Lead 20.7 80.769.5 75-125mg/kg52.8 9/12/2012
120831045-001 9/14/2012Arsenic 26 93.842.3 75-125mg/kg17.9 9/12/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

9/14/2012Arsenic ND mg/Kg 0.001 9/12/2012
9/18/2012Lead ND mg/Kg 0.001 9/12/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Monday, September 24, 2012

Comments: TCLP & SPLP FOLLOW-UP

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120905064Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: TCLP & SPLP FOLLOW-UP

Order Date: 9/5/2012

Project Name: SPOKANE BEACHES 
0504-072-00

SPOKANE WA 99202

Sample #: 120905064-001

Date Collected: 9/5/2012

Date Received: 9/5/2012 3:50:00 PM

Customer Sample #: MYRTLE-1 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/17/2012%moisture Normal (6-10 Days)S

ARSENIC 9/17/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/17/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120905064-002

Date Collected: 9/5/2012

Date Received: 9/5/2012 3:50:00 PM

Customer Sample #: MYRTLE-2 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/17/2012%moisture Normal (6-10 Days)S

ARSENIC 9/17/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/17/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120905064-003

Date Collected: 9/5/2012

Date Received: 9/5/2012 3:50:00 PM

Customer Sample #: MYRTLE-3 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/17/2012%moisture Normal (6-10 Days)S

ARSENIC 9/17/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/17/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120905064Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: TCLP & SPLP FOLLOW-UP

Order Date: 9/5/2012

Project Name: SPOKANE BEACHES 
0504-072-00

SPOKANE WA 99202

Sample #: 120905064-004

Date Collected: 9/5/2012

Date Received: 9/5/2012 3:50:00 PM

Customer Sample #: MYRTLE-4 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/17/2012%moisture Normal (6-10 Days)S

ARSENIC 9/17/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/17/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120905064-005

Date Collected: 9/5/2012

Date Received: 9/5/2012 3:50:00 PM

Customer Sample #: MYRTLE-5 (0-0.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/17/2012%moisture Normal (6-10 Days)S

ARSENIC 9/17/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/17/2012EPA 6020A Normal (6-10 Days)S

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes       

Samples received intact? Yes       

What is the temperature inside the cooler? 17.1      

Samples received with a COC? Yes       

Samples received within holding time? Yes       

Are all sample bottles properly preserved? ICE       

Are VOC samples free of headspace? N/A       

Is there a trip blank to accompany VOC samples? N/A       

Labels and chain agree? Yes       
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Date Time Truck # What? Export Import Who Driver Inv. Ck.

31‐Aug 13:27 5 Crushed 5/8 22.88 Central Steve 10187195

31‐Aug 14:13 5 Crushed 5/8 24.48 Central Steve 10187203

31‐Aug 13:35 22 Round Gravel 1 1/2 22.1 Central Dave 10187199

31‐Aug 14:16 22 Round Gravel 1 1/2 26.92 Central Dave 10187204

31‐Aug 14:54 22 Round Gravel 1 1/2 26.28 Central Dave 10187210

4‐Sep 9:40 9 Drain Rock 3/4 29.43 Central Dave 10187356

4‐Sep 10:21 9 Round Gravel 1 1/2 29.58 Central Dave 10187370

4‐Sep 10:52 9 Round Gravel 1 1/2 28.76 Central Dave 10187382

4‐Sep 11:22 9 Round Gravel 1 1/2 29.19 Central Dave 10187388

4‐Sep 11:54 9 Round Gravel 1 1/2 28.76 Central Dave 10187399

4‐Sep 12:46 9 Round Gravel 1 1/2 30.07 Central Dave 10187412

4‐Sep 13:18 9 Round Gravel 1 1/2 28.27 Central Dave 10187424

4‐Sep 13:47 9 Round Gravel 1 1/2 27.64 Central Dave 10187432

4‐Sep 14:21 9 Round Gravel 1 1/2 29.14 Central Dave 10187440

4‐Sep 15:00 9 Round Gravel 1 1/2 29.09 Central Dave 10187449

4‐Sep 15:39 9 Round Gravel 1 1/2 29.85 Central Dave 10187455

4‐Sep 16:16 9 Round Gravel 1 1/2 28.83 Central Dave 10187460

5‐Sep 12:31 4"‐2"Drain Rock  33.6 Central Central 10187559

5‐Sep 12:53 Drain Rock 3/4 31.93 Central Central 10187566

5‐Sep 13:41 Drain Rock 3/4 30.33 Central Central 10187576

5‐Sep 15:08 4"‐2"Drain Rock  31.42 Central Central 10187598

6‐Sep 9:30 4"‐2"Drain Rock 24.65 Central Central 10187665

6‐Sep 7:39 22 Sand 29.95 Central Kevin 10187623

6‐Sep 8:18 22 Sand 29.54 Central Kevin 10187646

6‐Sep 8:47 22 Sand 29.56 Central Kevin 10187655

6‐Sep 9:49 22 Sand 28.33 Central Kevin 10187674

6‐Sep 10:22 22 Sand 28.92 Central Kevin 10187684

6‐Sep 11:48 22 Boulders 26.67 Central Kevin 10187699

6‐Sep 13:53 22 Sand 27.31 Central Kevin 10187721

6‐Sep 14:30 22 Sand 28.25 Central Kevin 10187725

6‐Sep 15:05 22 Sand 28.15 Central Kevin 10187735

6‐Sep 9:15 Drain Rock 2‐4" 24.83 Central Central 10187661

6‐Sep 9:36 Drain Rock 2‐4" 25.4 Central Central 10187668

7‐Sep 10:48 9 Boulders 13.53 Central Dave 10187813

7‐Sep 11:41 9 Boulders 14.48 Central Dave 10187825

7‐Sep 13:32 9 Bad Dirt 13.1 WM Dave 410203

7‐Sep 15:34 5 Bad Dirt 24.96 WM Steve 410246

7‐Sep 15:50 22 Bad Dirt 30.8 WM Kevin 410249

7‐Sep 7:47 Drain Rock 2‐4" 27.09 Central Central 10187760

7‐Sep 7:47 Drain Rock 2‐4" 29.84 Central Central 10187762

7‐Sep 7:47 Drain Rock 2‐4" 31 Central Central 10187761

7‐Sep 7:50 Drain Rock 2‐4" 31.33 Central Central 10187763

7‐Sep 7:51 Drain Rock 2‐4" 33.16 Central Central 10187765

7‐Sep 7:51 Drain Rock 2‐4" 31.17 Central Central 10187764

10‐Sep 7:12 Drain Rock 2‐4" 29.88 Central Central 10187920

10‐Sep 7:12 Drain Rock 2‐4" 29.68 Central Central 10187921

10‐Sep 7:13 Drain Rock 2‐4" 29.49 Central Central 10187922

10‐Sep 7:16 Drain Rock 2‐4" 36.59 Central Central 10187924

10‐Sep 7:16 Drain Rock 2‐4" 31.79 Central Central 10187925

10‐Sep 7:17 Drain Rock 2‐4" 31.62 Central Central 10187926

10‐Sep 7:06 9 Bad Dirt 15.01 WM Dave 410340

21‐Sep 7:51 11 Round Gravel 1 1/2 20 Flora Dave

Material Tracking Summary

Prepared by: Washington State Department of Ecology
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November 1, 2012

Mr. Jason Scott

Associate Fisheries Scientist‐ GeoEngineers 

523 East Second Avenue

Spokane, Washington 99202

Re: Archaeological Monitoring of Four Locations for the Toxics Cleanup Program—Spokane

River Metals Sites Project, Spokane County, Washington.

Dear Mr. Scott,

As  you  are  aware,  Plateau  Archaeological  Investigations  (Plateau)  recently  conducted

archaeological monitoring at four locations for the Toxic Cleanup Program – Spokane River Metals

Sites Project.  The four project locations at which archaeological monitoring was completed are

Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The following is our report of

our investigations.

PROJECT BACKGROUND
The Toxics Cleanup Program – Spokane River Metals Sites Project is the cleanup of seven shoreline

sites  along  the  Spokane River  in  Spokane County, Washington  (Figure  1).   These  sites  have

accumulated deposits of metals from historic mining activities in the Coeur d’Alene basin of Idaho.

Implementation of cleanup at these sites required limited excavation of materials, sediment caps,

and disturbance caused by heavy machinery.

This was a state funded project, and the potential impacts to historic properties must be considered

prior to implementation, as per Executive Order 05‐05.  To that end, the Department of Ecology

retained Plateau Archaeological Investigations (Plateau) to conduct the cultural resources survey.

The initial survey was completed in in 2007 and results and recommendations were reported on

in Toxics Cleanup Program – Spokane River Metals Sites Project Cultural Resource Survey Spokane County,

Washington (Harder and Hannum 2007), and briefly discussed below.
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2007 Cultural Resource Survey

The seven project areas were designated Murray Road, Harvard Road, Barker Road North, Barker

Road South, Flora Road, Myrtle Point, and  Islands Lagoon.   The  intensive pedestrian  survey

resulted  in  the  recordation  of  two  pre‐contact  sites  and  one  historic‐era  site.    In  addition,  a

management plan was developed for each of the six project area.     

One pre‐contact cairn and one pre‐contact weir were recorded during the survey of the access route

to the Murray Road Project Area.  Plateau observed no surface indications of Native American

habitation within the remediation area.  No excavations are planned for this project area, however,

the potential still exists that undetected resources are present.   Plateau recommended that the

Department of Ecology verify that the sites will not be impacted prior to any remediation activities,

and that an archaeologist define a buffer of 16 feet (ft (5.0 meters [m]), at a minimum, around the

features  to  insure  that  they  are  not  disturbed  during  remediation  activities.    Beyond  these

measures, Plateau recommended no  further archaeological  investigations at  the Murray Road

Project Area.  

The Harvard Road Project Area is the only remediation where the Department of Ecology planned

to excavate.  Plateau found no surface evidence of Native American occupation in the project area.

However, site 45SP227, a pre‐contact site, lies directly across the Spokane River.  There is a potential

that a corresponding site lies across the river in or near the Harvard Road Project Area.  Given the

nature  of  the  project,  Plateau  recommended  that  an  archaeologist  monitor  the  mechanical

excavations. 

Both  the Myrtle  Point  Project Area  and  the  Islands  Lagoon  Project Area  are  located within

previously recorded archaeological sites.  The Myrtle Point Project area is located within 45SP236

site boundaries which included historic foundation features.  The Islands Lagoon Project Area is

located in the traditional cultural property known as Coyote’s Rocks (45SP341).  Plateau found no

surface indications of either site within the project areas.  Given the importance of both locations,

Plateau recommended that an archaeologist review final project plans to ensure that archaeological

deposits  are  not  inadvertently  disturbed.    Should  project  plans  necessitate  plant  removal  or

excavations within these two project areas, archaeological monitoring was recommended.

No evidence of Native American or historic‐era occupation was observed at the Flora Road, Barker

Road North, and Barker Road South project areas, and no further archaeological investigations

were recommended. 

2008 Archaeological Monitoring

In 2008, Plateau monitored excavations at the Harvard Road Project Area (DeRose 2008).  During

periods of high water,  the Spokane River  forms an eddy  ideal  for  fish spawning habitat over

contaminated  sediment.   This  area  is  also used  as  a  river  access point.   Given  this, Ecology

proposed to remove a maximum of 1.0 ft (0.3 m) of sediment from the Primary Project Area, which

measures approximately 100 x 200 ft (30.5 x 51.0 m).  In addition, 6.0 inches (in) (15.2 centimeters
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[cm])  of  sediment  will  be  removed  from  the  Boat  Ramp  Project  Area,  which  measures

approximately 40 x 40 ft (12.2 x 12.2 m).  These two areas will be capped with clean material.

Totaled, Plateau monitored ground disturbing activities across 21,600‐ft2 (0.49 acre).  No Native

American or historic‐era cultural materials or features was observed during monitoring activities.

2012 Archaeological Monitoring

Following the initial remediation at the Department of Ecology (DOE) locations, it was determined

that removal of sediments containing heavy metals would need to be removed.  In 2012, the DOE

prepared a Cultural Resource Monitoring Plan that included four of the original areas surveyed in

2007: Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The project areas are non‐

contiguous and lie in portions of Sections 04 and 12 of Township 25 North, Range 44 East, and

Section 08 of Township 25 North, Range 45 East, Willamette Meridian (Figure 2).  The following

report describes the monitoring efforts and results for the four project areas.

BACKGROUND RESEARCH
There are 41 cultural  resources within 1.0 mile  (1.6 kilometers  [km]) of  the  four project areas

(Department of Archaeology and Historic Preservation [DAHP] 2012).  Many of the recorded sites

within 1.0 mile (mi) (1.6 kilometers [km]) of the Toxics Cleanup Program – Spokane River Project

areas are the result of a cultural resource survey conducted by Center of Northwest Anthropology

(CNA) in 1989 prior to the construction of the Spokane Centennial Trail (Draper and Andrefsky

1991).  The Centennial Trail measures approximately 40 mi (67 km) from the Washington/Idaho

border  to  the mouth of  the Little Spokane River.   CNA personnel  recorded 72 archaeological

resources along the proposed trail.  Of these cultural resources, 24 lie within 1.0 mi (1.6 km) of the

project areas (Table 1).

There have been greater than 30 additional cultural resource surveys completed within 1.0 mi (1.6

km)  of  the  four  project  areas,  including  the  2007  pedestrian  survey  and  2008  archaeological

monitoring of portions of the Toxics Cleanup Program – Spokane River project (DAHP 2012).

Table 1.  Previously Recorded Cultural Resources.

Site Number Site Type Nearest Project Area(s)

45SP49 Historic School Myrtle Point and Islands Lagoon

45SP56 Historic Park Myrtle Point and Islands Lagoon

45SP79 Historic Homestead Myrtle Point and Islands Lagoon

45SP200 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP219 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP220 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP221 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP227 Pre‐contact Camp Barker Road North
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Site Number Site Type Nearest Project Area(s)

Plateau Archaeological Investigations ~ 2012 4

45SP229 Pre‐contact Camp Flora Road

45SP230 Historic Irrigation Property Flora Road

45SP231 Historic Railroad Property Flora Road

45SP232 Pre‐contact Camp Flora Road

45SP233 Multi‐component Myrtle Point and Islands Lagoon

45SP234 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP235 Historic Cairn Myrtle Point and Islands Lagoon

45SP236 Historic Homestead Myrtle Point and Islands Lagoon

45SP237 Historic Homestead Flora Road & Barker Road North

45SP238 Pre‐contact Camp Barker Road North

45SP239 Pre‐contact Camp Flora Road

45SP240 Pre‐contact Cairn Flora Road

45SP241 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP242 Pre‐contact Camp Flora Road

45SP243 Pre‐contact Camp Barker Road North

45SP244 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP341 Traditional Cultural Property Myrtle Point and Islands Lagoon

45SP450 Historic Road Flora Road & Barker Road North

45SP451 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP452 Historic Irrigation Property  Barker Road North

45SP454 Pre‐contact Isolate Flora Road & Barker Road North

45SP455 Historic Debris Scatter Flora Road & Barker Road North

45SP456 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP457 Multi‐component Myrtle Point and Islands Lagoon

45SP458 Historic Debris Scatter Flora Road & Barker Road North

45SP462 Historic Structure Myrtle Point, Islands Lagoon & Flora Road

45SP463 Historic Debris Scatter Flora Road

45SP465 Historic Road Myrtle Point and Islands Lagoon

45SP467 Historic Irrigation Property Flora Road & Barker Road North

45SP468 Historic Railroad Property Flora Road

45SP496 Historic Homestead Myrtle Point and Islands Lagoon

45SP499 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP502 Historic Structure Barker Road North

45SP504 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP519 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP530 Historic Bridge Flora Road & Barker Road North

45SP547 Historic Structure Myrtle Point and Islands Lagoon

45SP669 Historic Isolate Flora Road

45SP670 Historic Isolate Flora Road

45SP686 Historic Debris Scatter Flora Road & Barker Road North
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FIELD PROCEDURES AND FIELDWORK
The  Department  of  Ecology  prepared  a  Cultural  Resource  Monitoring  Plan,  and  the  field

archaeologists followed the procedures set forth. Monitoring generally involved maintaining a safe

distance from the machinery and intermittently walking areas that had been disturbed. Monitoring

work was focused in the areas being excavated during any given moment with attention paid to

cuts in native sediments, if any were present.  Safety concerns pertaining to heavy metals dictated

observation potential in all instances.  The backfill spoils were visually checked during excavation

work and at the end of each day to help insure that no resources were missed.

An  archaeologist  from  Plateau was  onsite  for monitoring  for  a  total  of  eight  days  between

September 4, 2012 and October 1, 2012.  Louis Fortin, M.A., was present for all monitoring except

one day.  David Harder, M.A. was present for monitoring on October 1, 2012.  Daily mechanical

excavation activities were conducted by Piersol Construction, Inc. (PCI), with Eric Risher acting as

the Project Foreman.  Jeff Fealko, Engineering  Inspector  from GeoEngineers,  Inc., was present

throughout project activities.

Monitoring work and ground disturbance occurred across the four locations, with excavation of

rock and heavy metals sediment, followed by capping with variable sized gravel.  Excavations were

conducted with the use of three excavators: a Volvo ECR58, a Volvo ECR88, and a Case CX36B.

Bucket  capacity varied  from ¼  to ½  cubic yards  (yd3).   The  four  locations have been heavily

modified over time, from pedestrian traffic and seasonal flooding, the latter resulting in nearly all

areas with  the ground being disturbed prior  to  the  initiation of  this project.   All  excavations

conducted during this project were in previously disturbed areas containing fluvial sediment from

flooding, as well as heavy metals.

Due to the presence of heavy metals, it was advised against the screening of material at arbitrary

intervals, only if cultural material was observed during the monitoring process would excavation

be stopped and material screened to determine its origin as Native American or historic‐era.

At each project area,  the  initial work allotted  to  the excavation of heavy metals,  followed by

placement of graded rock. The following is a daily summary of the conditions, excavation activities,

and cultural resource monitoring for each location.

Myrtle Point and Islands Lagoon Project Areas

The Myrtle Point and Islands Lagoon project areas are located in Section 04 of Township 25 North,

Range 44 East (Figures 2).   Both the Myrtle Point and Island Lagoons project areas are located

between rivermile  (RM) 84 and RM 85.   The Myrtle Point Project Area covers 0.75 acre of  the

eastern portion of the point, and consists of a cobble beach lined with thick Hawthorne, cheatgrass,

knapweed, aspen saplings, and various bushes.  The Islands Lagoon Project Area covers 0.75 acre,

and consists of a sandy beach overlooking a secluded lagoon.  The slope between the Centennial

Trail and the beach consists of a relatively dense understory of Hawthorne, and various grasses

amidst ponderosa trees.



Plateau Archaeological Investigations ~ 2012 6

September 4, 2012

Weather  conditions were  excellent  for archaeological monitoring with  clear,  sunny  skies and

temperatures ranging between 48 and 81° during excavations. Excavation at Myrtle Point (Figure

3) ran in a north‐south direction along the Spokane River, and consisted of skimming the surface

to a depth of 6.0 in (15 cm) to remove heavy metal deposits.  An area measuring approximately 125

x 25 ft (38.1 x 7.6 m), with a total volume of 45 yd3 (34.4 m3) of material, was excavated.

Excavated material consisted of three stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐rounded pebbles and cobbles. Sediment size was predominantly sand with

20% silt. From 1.0‐5.0 in (2.5‐12.7 cm) soil was a dark reddish brown and contained high amounts

of decomposed organics and rootlets.  Iron oxidation was also present.  Sediment was sandy silt

in a loose matrix with rounded to sub‐angular rocks.  The basal excavation layer (5.0‐8.0 in [12.7‐

20.3 cm]) consisted of brownish yellow semi‐compact sandy silt with sub‐rounded to angular rocks.

White  inclusions were  also present,  suggesting  a presence  of  calcium  carbonate.   No Native

American or historic‐era cultural materials or features were observed during the monitoring.

Excavation also occurred at the Islands Lagoon Project Area (Figure 4).  Excavations included a 275‐

ft (83.8‐m) length of embankment within the river along the beach to create a flat surface for large

rock placement.  Excavation reached depths of 2.0 to 18.0 in (5.0 and 45.7 cm).  An area measuring

approximately 140 x 1.5 ft (42.7 x 0.45 m), with a total volume of 1.55 yd3 (1.19 m3) of material, was

excavated.  Excavated material consisted of one stratigraphic layer: a loose brown sediment with

rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly silty sand. No

Native American or historic‐era cultural materials or features were observed during the monitoring.

September 5, 2012

Excavation commenced at 7:00 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

47 and 81° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 24 yd3 (18.35 m3) of material, was excavated.

Excavation also occurred at the Islands Lagoon Project Area.  Excavations included a 275‐ft (83.8‐m)

length of embankment within  the  river along  the beach  to create a  flat  surface  for  large  rock

placement.  Excavation reached depths between 2.0 to 18.0 in (5.0 to 45.7 cm).  An area measuring

approximately 135 x 1.5 ft (41.1 x 0.45 m), with a total volume of 1.50 yd3 (1.15 m3) of material, was

excavated.

Soils were  consistent  from  the  previous day’s  observations  at  each  project  area.   No Native

American or historic‐era cultural materials or features were observed in either of the project areas.
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September 6, 2012

Excavation commenced at 9:20 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

49 and 76° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 5.0 yd3 (3.82 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Flora Road Project Area

The Flora Road Project Area is located in Section 12 of Township 25 North, Range 44 East (Figure

2).  The project area covers 0.5 acres and sits just east of at RM 89.  The project area consists of a

cobble beach lined with Ponderosa Pines and a dense understory.

September 12, 2012

Excavation commenced at 7:35 AM at the Flora Road Project Area (Figure 5).  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between  37  and  70° during  excavations. Excavations  ran  in  an  east‐west direction  along  the

Spokane River, and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy

metal deposits.  An area measuring approximately 75 x 90 ft (22.9 x 27.4 m), with a total volume of

317.5 yd3 (242.75 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown alluvial

sediment with rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly

sand with 25% silt.  At 1.0 ft (0.3 m), soil became dark brown in color and contained high amounts

of decomposed organics and rootlets.  Sediment was a sandy silt in a loose matrix with rounded

to sub‐angular  rocks.   No Native American or historic‐era cultural materials or  features were

observed during the monitoring.

September 13, 2012

Excavation commenced at 7:35 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

41 and 81° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 30 x 90 ft (9.1 x 27.4 m), with a total volume of 127 yd3 (97.19 m3)

of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 14, 2012

Excavation commenced at 7:15 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

45 and 85° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 45 x 90 ft (13.7 x 27.4 m), with a total volume of 190.5 yd3 (145.65

m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Barker Road North Project Area

The Barker Road North Project Area is located in Section 08 of Township 25 North, Range 45 East

(Figure 2).  The project area covers 0.5 acres, and sits between RM 90 and RM 91.  Much of the

Project Area is open gravel beach bordered by both manicured lawns and dense understory.

September 24, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area (Figure 6).  Weather

conditions were excellent for archaeological monitoring with clear, sunny skies, and temperatures

ranging between 48 and 76° during excavations.  Excavations ran in an east‐west direction along

the Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove

heavy metal deposits.  An area measuring approximately 41 x 55 ft (12.5 x 16.8 m), with a total

volume of 89.36 yd3 (68.32 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐angular pebbles and cobbles.  Sediment size was predominantly sand with

20% silt and contained some organics.  At a depth of 1.0 ft (0.3 m), soil became a dark brown color

and contained high amounts of organics and rootlets.  Some iron oxidation was present.  Sediment

was a sandy silt in a loose matrix with rounded to sub‐angular rocks.  No Native American or

historic‐era cultural materials or features were observed during the monitoring.

September 25, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 49 and 74° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 35 x 55 ft (10.7 x 16.8 m), with a total volume of

65.38 yd3 (49.98 m3) of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 26, 2012

Excavation commenced at 9:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 46 and 75° during excavations.   Excavations  ran  in an  east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 23 x 55 ft (7.1 x 16.8 m), with a total volume of

50.13 yd3 (38.33 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

September 27, 2012

Excavation commenced at 7:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 45 and 78° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 14 x 55 ft (4.3 x 16.8 m), with a total volume of

30.51 yd3 (23.33 m3) of material, was excavated.

Excavations also occurred for a restoration project that included tree plantings and a retaining wall.

Twelve pits, measuring 2.0 x 2.0 x 2.5 ft (0.6 x 0.6 x 0.76 m) each, were excavated for Ponderosa pine

plantings.  A trench measuring 4.0 ft wide x 3.0 ft deep x 20 ft long (1.2 x 0.9 x 6.1 m), was excavated

for the retaining wall.  Combined, the restoration project at the Barker Road North Project Area

involved excavation of 4.44 yd3  (3.39 m3) and 8.89 yd3  (6.79 m3), respectively, and a combined

volume of 13.33 yd3 (10.18 m3).

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

October 1, 2012

Excavation commenced at 7:00 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 60 and 79° during excavations.  The last of the excavations for this project were done for

construction of a retaining wall.  A trench measuring 7.2 ft wide x 3.2 ft deep x 72 ft long (2.2 x 1.0

x 22.0 m) was excavated, and excavation removed 13.33yd3 (10.19 m3) of material.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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RESULTS AND RECOMMENDATIONS
Previous archaeological surveys surrounding the Project Area have revealed thematic presence of

pre‐contact sites and/or historic sites.  Archaeological monitoring of the excavations for the Toxics

Cleanup Program – Spokane River Metals Sites Project revealed ground disturbance associated

with flooding events. This was shown by the presence of heavy metals sediment, and size‐sorted

sediment with sub‐rounded to rounded rocks associated with fluvial processes.  In all phases of

excavation that were monitored, excavations were carried out in previously disturbed riverine

sediments, hence the removal of heavy metals.

Totaled, Plateau archaeologists monitored the excavation of 981.56 yd3 (751.31 m3) of material.

Archaeological monitoring of  excavations  in  the Project Area  resulted  in  the discovery of no

archaeological resources or historic properties.

No further work is recommended unless the contractor conducts ground disturbing activities that

might impact intact land forms. If an archaeologist is not onsite and ground disturbing activities

reveal any cultural materials (e.g., structural remains, Euroamerican artifacts, or Native American

artifacts), activity should cease and the Washington State Historic Preservation Officer should be

notified  immediately.  If at any  time human  remains, suspected human  remains, or any  items

suspected to be related to a human burial (i.e., funerary items, sacred objects, or objects of cultural

patrimony) are encountered during any aspect of the project, it is imperative that operations cease

immediately within 200 ft (61 m) of the find. The area around the discovery will be secured and the

Spokane County Sheriff and the Washington State Archaeologist at the DAHP will be contacted

at once.

If you have any questions or comments about this letter and the work performed by Plateau, please

feel free to contact me.

Sincerely,

David Harder, M.A., RPA
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Figure 1. Project location.
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Figure 4.  View northeast across the Islands Lagoon Project Area.

Figure 3.  View northeast across the Myrtle Point Project Area.
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Figure 6.  View north at the Barker Road North Project Area.

Figure 5.  View northeast across the Flora Road Project Area.
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SECTION 3 
3.0 FLORA ROAD 

 Site Location 3.1.

The Project Site is located on the south side of the Spokane River, approximately 7,300 feet 
downstream of the North Barker Road Bridge and immediately north of the intersection of North 
Flora Road and East Montgomery Avenue.   

 Site Sampling Activity 3.2.

In 2006, seven samples were collected within the Project Site boundaries to characterize sediment 
contamination (Ecology 2006).  Pre-excavation results indicate that four samples exceeded the 
established EPA risk-based screening concentrations for arsenic and lead (10mg/kg for arsenic, 
700mg/kg for lead) for the Spokane River project sites in Washington.  

Prior to the remedial action, four composite samples were collected within the Project Site from the 
full thickness of the proposed excavation. These composite samples were analyzed for total 
Resource Conservation and Recovery Act (RCRA) 8 metals and the sample with the greatest 
concentration of lead was also analyzed for leachable lead using the Toxicity Characteristic 
Leaching Procedure (TCLP) extraction method followed by total metals analysis. The detected TCLP 
lead concentration was 0.639 milligrams per liter (mg/l). The excavated material was characterized 
as solid waste based on these analytical test results.  

Table 3-1 summarizes the 2006 and 2012 (pre-excavation) sampling results for total arsenic and 
total lead.  See Appendix B3 for the 2012 Laboratory Analytical Reports (lab report number 
120820009). 

TABLE 3-1. FLORA SAMPLING SUMMARY (PRE-EXCAVATION) 

Sample ID Arsenic Concentration (mg/kg) 
Lead Concentration 

(mg/kg) 
2006 Sampling Report 

1 9.56 207 

2 8.50 45.5 

3 8.30 46.8 

4 16.7 413 

5 13.6 725 

6 16.9 76.2 

7 15.9 455 

Pre-Excavation—August 17, 2012 

Flora-Comp-1 6.93 41.3 

Flora-Comp-2 6.71 71.2 

Flora-Comp-3 12.8 227 

Flora-Comp-4 12.0 314 
Note: 

(Ecology 2006) 
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 Site Access 3.3.

Piersol accessed the site using the asphalt-paved road that connects the Centennial Trail (Trail) to 
the Intersection of North Flora Road and East Montgomery Avenue.   

 Excavation and Disposal 3.4.

Construction activities occurred within the FEMA floodplain and required placing filter rock and 
capping material within a Special Flood Hazard Area located within an “AE Zone” (per FEMA Flood 
Insurance Rate Map 578D).  Because activities were in an “AE Zone” without a regulatory floodway, 
the project was limited to a 0.1 foot increase in the base flood elevation (BFE).  In order to limit the 
increase of the BFE to 0.1 feet or less, existing sediments were excavated to a depth of about 
1.3 feet (15 inches) within the cap area to accommodate the thickness of the rock filter and 
capping materials.  

The excavated material was characterized as solid waste based on chemical analysis; see 
Appendix B3 for analytical test data (lab report number 120820009).  Piersol removed the waste 
material and transported it off site for disposal at Waste Management’s, RCRA Subtitle D, Graham 
Road landfill located in Medical Lake, Washington. 

 Post-Excavation Sampling 3.5.

Following soil removal, GeoEngineers collected seven soil samples from the excavated limits to 
document metals concentrations of material remaining in-place beneath the cap.  Post-excavation 
results indicate that three samples exceeded the established EPA risk-based screening 
concentration and one sample exceeded the established EPA risk-based screening concentration 
for lead. The samples with the greatest concentrations of arsenic and lead were also analyzed 
using the Synthetic Precipitation Leaching Procedure (SPLP) extraction followed by total metals 
analysis; analytical results list both the SPLP arsenic concentration and the SPLP lead 
concentration as not detected. 

Table 3-2 summarizes the post-excavation 2012 sampling results for total arsenic and total lead.  
See Appendix B3 for the Laboratory Analytical Report (lab report number 120914060). 

TABLE 3-2. FLORA SAMPLING SUMMARY (POST-EXCAVATION) 

Sample ID 
Arsenic Concentration 

(mg/kg) 
Lead Concentration 

(mg/kg) 

Pre Capping—September 14, 2012 

Flora-1 (0-0.5) 10.9 116 

Flora-2 (0-0.5) 10.0 44.7 

Flora-3 (0-0.5) 7.06 9.46 

Flora-4 (0-0.5) 8.78 55.2 

Flora-5 (0-0.5) 11.5 152 

Flora-6 (0-0.5) 8.27 55.9 

Flora-7 (0-0.5) 6.37 22.3 

EPA Risk-based Screening 
Concentration 

10 700 

Note: 
The depth range shown in the sample name indicates the sample collection interval. 
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 Cap Material 3.6.

Imported material was sourced from Central Pre-Mix Concrete Co. in Spokane Washington.  Ecology 
and GeoEngineers field personnel visually observed import material prior to placement.  Piersol 
blended the material in the field to achieve specified gradations.   In addition, a significant number 
of existing boulders were recovered during excavation, and integrated into the cap. Field mixing 
techniques combined with the use of existing boulders provided gradations in general accordance 
with the remedial design plans and specifications.  

 Filter Rock Placement 3.7.

The project design specified 4 inches of filter rock material meeting the gradation shown in Table 
3-5.  Once excavation was complete, Piersol placed and compacted filter rock in two, 2-inch lifts, 
each compacted using a vibratory plate compacter with a minimum of three passes.   

 Capping Material Placement 3.8.

The project design specified 16 inches of capping material.  Once the placement of the filter rock 
layer was complete, Piersol used a mini-excavator to set and compact the capping material, using 
the back of the bucket for tamping.   

 Survey 3.9.

RFK Surveying Inc. completed a post excavation survey during the excavation phase of the project 
to document constructed excavation depths.  See Appendix A3 for base of excavation surface 
survey results. 

Following the placement of capping material, RFK completed a final survey to document horizontal 
and vertical constructed limits.  Survey results indicated the final thickness and capping area were 
in accordance with the project design plans and specifications.  See Appendix A3 for the as-built 
survey results. 

 Quantities 3.10.

Piersol delivered and stockpiled 12-inch-minus rock, 1½-inch-minus gravel, and ¾-inch-minus 
gravel.  The three size class stockpiles were located on vacant land north of and adjacent to Flora 
Road.   

 Riparian Vegetation Planting 3.11.

The project did not include a native riparian vegetation planting plan for the Flora Road Project 
Site. 

 Chronology of Events 3.12.

Construction activities are described in detail in this section and summarized by daily activity in 
Table 3-3 below. 
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TABLE 3-3. DAILY SUMMARY OF PROJECT ACTIVITIES 

Date Activities 

09/12/2012 Piersol Construction Inc. mobilized to the site.  Erosion controls were implemented and 
site excavation began.  Traffic control was also established. 

09/13/12 
Hauling excavated material to the disposal site and site excavation activities continued.  
Extra capping area was identified and total capping area was delineated.  Total area was 
estimated to be .15 acres.  Survey control was setup. 

09/14/12 
Site excavation and material disposal activities continued.  A site visit to the Piersol quarry 
pit identified a shortage of acceptable 8” to 12” capping material.  Another source of 
acceptable capping material would need to be found for construction to continue. 

09/17/12 

New sources of 8” – 12” capping materials were found and mixed on site with  
8-inch-minus materials to meet the specified gradation.  Four inches of rock filter material 
were placed followed by placement of the rock cap.  Boulders harvested on site were set 
into the rock cap.   

09/18/12 

Placement of the rock capping material continued.  The 8” – 12” material was mixed with 
the 8-inch-minus material on site and tamped into place with the excavator bucket.  
Additional capping material was placed round large boulders.  GeoEngineers left the site, 
Piersol finished the site and de mobilized later that week. 

11/16/2012 Final survey completed. 

 Remedial Action Performance Metrics 3.13.

Piersol completed the construction of the remedial cap in general accordance with the remedial 
design plans and specifications.  The project design report (GeoEngineers, 2012) identified the 
following performance metrics for the work which are summarized in Tables 3-4 through 3-6 below; 
Table 3-3 includes comments regarding field verification of design criteria and as-built conditions: 

TABLE 3-4. PERFORMANCE METRICS FOR REMEDIAL DESIGN PLANS AND SPECIFICATIONS 

Performance Metric 
Remedial Design 

Criteria 
Comment/Reference 

Cap Area 10,497 square feet 
Final cap area was in general accordance with the 
proposed cap area.  See Appendix A3 for an overlay of 
design and constructed cap areas. 

Excavation 1.27 feet 

See Appendix A3 for as-built survey of capping area.  
The excavation depth was not designated for 
contaminated material removal, but was established 
as a means to achieve the specified cap thickness 
within the maximum allowed obstruction thickness 
(see below).  

Filter Thickness 0.33 feet 
Observed as meeting this thickness metric. See 
project design report for required filter thickness 
design calculations. 
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Performance Metric 
Remedial Design 

Criteria 
Comment/Reference 

Filter Material Gradation See Table 3-5 below Observed as meeting this gradation criteria.  

Cap Thickness   1.33 feet 
Observed as meeting this thickness metric.  See 
project design report for required cap thickness 
design calculations. 

Cap Material Gradation See Table 3-6 below Observed as meeting this gradation criteria. 

Maximum allowed 
obstruction thickness to 
prevent increasing 
100-year base flood 
elevation by more than 
0.1 feet 

0.4 feet 

See Appendix A3 for as-built survey of capping area.  
Based on a review of the as-built survey, the maximum 
allowed obstruction thickness was achieved within a 
+/-0.1-foot tolerance, which is reasonable for this type 
of construction.   

TABLE 3-5. FLORA ROCK FILTER DESIGN GRADATION 

Sieve Size Percent Passing (%) 

1½ inches 95-100 

1 inch 33-55 

½ inch 25-45 

No. 40 5 (max) 

Total Thickness (inches) 4 

TABLE 3-6 FLORA ROCK CAPPING DESIGN GRADATION 

Sieve Size (inches) Percent Passing (%) 

12 100 
8 40-60 
6 10-25 
½ 2 (max) 
Total Thickness (inches) 16 

 Deviations from Remedial Action Design 3.14.

No substantial deviations from the Remedial Action Design were identified. 

 Contact Information 3.15.

The contact information for those playing a key role in the remedial action is listed in the table 
below. 
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TABLE 3-7 CONTACT INFORMATION 

Project Role Name Organization Address 

Ecology 
Oversight 

Brendan 
Dowling Ecology 

Toxics Cleanup Program- Eastern Region Office 
4601 North Monroe Street  
Spokane, Washington 99205 

Project Engineer John Haney GeoEngineers, Inc. 
523 East Second Avenue 
Spokane, Washington 99202 

Construction 
Contractor Eric Risher Piersol Construction, 

Inc. 
2233 South Garfield Road 
Airway Heights, Washington 99001 

 Summary 3.16.

The metal-contaminated sediments at the Flora Road Project Site beach area were remediated 
using a capping approach to reduce potential exposure pathways detrimental to human health and 
the environment.  The capping design consisted of excavating approximately 1.27 feet of 
contaminated sediments throughout the project area, placing four inches of filter rock material on 
top of the remaining metals-contaminated soil to reduce sediment migration/transport through the 
cap, and the placement of approximately 16 inches of large rock capping material above the filter 
rock to reduce erosion and stabilize the cap area. This remediation design was successfully 
implemented between the approximate dates of September 12, 2012 and September 18, 2012.   

 References 3.17.

GeoEngineers, Inc. 2012. “100% Design Report River Sediment Capping Design Spokane River 
Beach Cleanup Sites Flora Road Project Site.” GEI File Number 0504-072-00. 

Washington State Department of Ecology. 2006. “Sampling and Testing Report Spokane River 
Shoreline Site at Flora Road, Spokane, WA.” 
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Site Photographs

Flora Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B3-1

View of site facing west (downstream) prior to construction.

View of site facing north prior to construction.
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Flora Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B3-2

View of site facing west during construction.

View of site facing west (downstream) post-construction.
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Flora Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B3-3

View of site facing south post-construction.
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SAMPLING AND TESTING REPORT 

Spokane River Shoreline Site at Flora Road 
Spokane, WA 

By 
Brendan Dowling – Site Manager 

December 2006 
Washington Department of Ecology 

Toxics Cleanup Program 
Eastern Regional Office 

Spokane, WA
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1.0 INTRODUCTION 

Historic mining activities in the surrounding region have impacted areas of the Spokane 
River and its banks with contaminants such as arsenic and lead.  The U.S. Environmental 
Protection Agency (EPA) and WA Department of Ecology (Ecology) have identified specific 
locations along the Spokane River for remedial action based on potential human and ecological 
exposures1.  The Flora Road Shoreline Sediment Site is located on the south side of the Spokane 
River (approximately river mile 89.1)2.  It is an identified site due to potential risks posed to 
recreational users. (Figure 1) 

2.0 SITE DESCRIPTION 

The Flora Road Site is associated with State Park recreational and Department of Natural 
Resources aquatic lands adjacent to the Centennial Trail.  The Site is accessed via a short 
footpath that leads down from the Centennial Trail.  During the Spring runoff parts of the 
recreational shoreline area of concern at the Site are under water, but they are dry and exposed 
during the Summer and Fall low-flow period.  The resulting exposed areas provide an area 
associated with recreational activity in areas with fine-grained sediment.  The area adjacent to 
the Site to the east, sparsely covered with brush underlined predominantly with gravel and sand, 
is not expected to require remedial action; nor is the area adjacent to the Site to the west which is 
underlined with cobble- and boulder-sized river rock.  The approximate total area of 
investigative focus is  ~ 0.30 acres. 

3.0 SITE INVESTIGATION OBJECTIVES 

Ecology developed the following objectives for the sampling of the Flora Road Site: 
1. Define Extent of Contamination – To clarify and more accurately define the extent

and nature of arsenic and lead contamination on and directly adjacent to the area
associated with recreation use.

2. Conduct Confirmatory Analysis –To more accurately evaluate the nature and extent
of contamination, Ecology contracted for a laboratory analysis as described below
that measured the contaminants of interest in soils at concentrations well below
sediment cleanup guidelines.

3. Perform Additional Investigation – To investigate and gain limited data regarding the
surficial geology of the stream sediments in the area of investigation.

4. Collect Information and Data - To support remedial action planning, to support the
development and advancement of a shoreline-sediment capping remedy including
institutional controls, to protect the remedy, and to limit recreational and ecological
exposure risks.

1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit 3, United States 
Environmental Protection Agency, September 2002. 
2 Within the NE ¼ of Section 12, Township 25 North, Range 44 East of the Willamette Meridian. 
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4.0 METHODS 

4.1 SAMPLE COLLECTION 
Sampling was conducted on August 16, 2006 and followed the following general procedures: 
• All samples were collected from shallow (~12 inch), hand-shoveled test pits distributed

over the Site in a rough grid pattern (Figure 2). 
• A total of 7 samples were collected.
• A side profile composite of the entire depth of each test pit was collected and

homogenized as a single sample.
• The collected material was placed in 1-gallon zip-locking plastic bags labeled with

identification of sample location and date.
• A handheld Trimble Global Positioning System (GPS) unit was used to record the

coordinates of each sample location.
• Photographs of each test pit were taken directly after sample collection and are included

as Appendix A to this report.

4.2  SIEVING 
Upon completion of sample collection, sample preparation was performed in the Ecology ERO 
sample preparation room. 

• Prior to sieving, samples were allowed to dry.
• Samples were fractioned using sieves: #5 (4.00 mm) and #10 (2 mm).
• The mass of the material separated by the different size fractions were measured.
• The resulting values are included as Appendix B to this report.
• Photographs were taken of the dry whole sample.

4.3 ANALYSES 
A screening analysis for arsenic and lead was performed by x-ray fluorescence (XRF) on the 
material passing the #10 sieve.  Calibration of the handheld XRF device was done each day prior 
to sample analysis following the procedure outlined in the instrument handbook.  A split sample 
of the material passing the fraction #10 sieve for each of the 5 samples was sent to Manchester 
Laboratory for arsenic and lead analysis using the following methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and
2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using

ICP-MS
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5.0 RESULTS 

Results (<2 mm size fractions) of both the XRF3 and the laboratory analyses are presented in 
Tables 1 and 2 respectively. 

Sample Arsenic Lead 
1 ≤42 230 +/- 35 
2 ≤26  78 +/- 22 
3 ≤39 ≤40 
4 ≤54 300 +/- 41 
5 ≤63 660 +/- 54 
6 ≤48 ≤48 
7 ≤69 270 +/- 50 

Table 1.  XRF analysis results.  All values are mg/kg. 

Sample Arsenic Lead 
1     9.56 207 
2     8.50      45.5 
3     8.30      46.8 
4 16.7 413 
5 13.6 725 
6 16.9     76.2 
7 15.9 455 

Table 2.  Laboratory analysis results.  All values are mg/kg. 

With respect to human health risk, the laboratory results have generally been evaluated 
against the risk-based screening concentrations (RBCs) presented by the EPA Record of 
Decision (ROD) cited earlier. Since the Site is not a critical spawning location, it is being 
evaluated only for risks posed to human health. 

Contaminant RBC 
Arsenic 10 

Lead 700 
Table 3. RBCs from EPA’s ROD.  All values are mg/kg 

The results indicate that arsenic concentrations exceed the RBC for human health in 4 of the 
samples (Samples 4 - 7).  The RBC for human health was exceeded in one sample (Sample 5) for 
lead.  The laboratory results for each analyte were compared against the percent fines (<2mm) 
for each sample, and the resulting figures are attached as Appendix C to this report.

3 Cadmium was not detected by the XRF analyzer. 
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Figure 1.  Overview of location of Flora Road Shoreline Sediment Site 

Figure 2.  Sample Locations 
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Figure 3.  Arsenic Laboratory Results 
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Figure 4.  Lead Laboratory Result



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-005Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 1:40 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateFLORA-COMP-1
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A6.93 0.49
mg/Kg KEA8/21/2012Barium EPA 6020A53.2 0.49
mg/Kg KEA8/21/2012Cadmium EPA 6020A1.29 0.49
mg/Kg KEA8/21/2012Chromium EPA 6020A7.89 0.49
mg/Kg KEA8/21/2012Lead EPA 6020A41.3 0.49
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020AND 0.049
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.49
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.49
Percent WOZ8/20/2012%moisture %moisture3.1

120820009-006Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 2:30 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateFLORA-COMP-2
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A6.71 0.492
mg/Kg KEA8/21/2012Barium EPA 6020A40.4 0.492 M3
mg/Kg KEA8/21/2012Cadmium EPA 6020A1.32 0.492
mg/Kg KEA8/21/2012Chromium EPA 6020A6.64 0.492
mg/Kg KEA8/21/2012Lead EPA 6020A71.2 0.492
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020AND 0.0492
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.492
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.492
Percent WOZ8/20/2012%moisture %moisture4.9
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Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-007Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 3:00 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateFLORA-COMP-3
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A12.8 0.428
mg/Kg KEA8/21/2012Barium EPA 6020A47.9 0.428 M3
mg/Kg KEA8/21/2012Cadmium EPA 6020A1.43 0.428
mg/Kg KEA8/21/2012Chromium EPA 6020A8.89 0.428
mg/Kg KEA8/21/2012Lead EPA 6020A227 0.428
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020AND 0.0428
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.428
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.428
Percent WOZ8/20/2012%moisture %moisture3.3

120820009-008Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 3:38 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateFLORA-COMP-4
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A12.0 0.501
mg/Kg KEA8/21/2012Barium EPA 6020A89.4 0.501 M3
mg/Kg KEA8/21/2012Cadmium EPA 6020A4.81 0.501
mg/Kg KEA8/21/2012Chromium EPA 6020A12.7 0.501
mg/Kg KEA8/21/2012Lead EPA 6020A314 0.501
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020A0.0596 0.0501
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.501
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.501
Percent WOZ8/20/2012%moisture %moisture4.3
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 10:45 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateISLANDS-COMP-2
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.506 0.05

120820009-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 11:15 AM

Date/Time Received 8/20/2012

Sample Location

Extraction DateMYRTLE-COMP-1
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.172 0.05

120820009-008Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 3:38 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateFLORA-COMP-4
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.639 0.05
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120820009
Project Name: SPOKANE RIVER BEACH 

CLEANUP 0504-072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

8/21/2012Arsenic 29.5 100.835.6 mg/Kg 2.0 0-20 8/20/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

8/21/2012Arsenic ND mg/Kg 0.001 8/20/2012
8/21/2012Barium ND mg/Kg 0.001 8/20/2012
8/21/2012Cadmium ND mg/Kg 0.001 8/20/2012
8/21/2012Chromium ND mg/Kg 0.001 8/20/2012
8/21/2012Lead ND mg/Kg 0.001 8/20/2012
8/21/2012Mercury-ICPMS ND mg/Kg 0.0001 8/20/2012
8/21/2012Selenium ND mg/Kg 0.001 8/20/2012
8/21/2012Silver ND mg/Kg 0.001 8/20/2012
8/22/2012TCLP Lead ND ppm 0.05 8/22/2012

Parameter

Duplicate
Duplicate

Result
AR

%RPD Analysis DateUnits
Sample
Result %RPD Prep DateSample Numbe

120820009-005 8/21/2012Silver ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Selenium ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Mercury-ICPMS ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Lead 41.8 0-20mg/Kg41.3 1.2 8/20/2012
120820009-005 8/21/2012Chromium 8.45 0-20mg/Kg7.89 6.9 8/20/2012
120820009-005 8/21/2012Cadmium 1.46 0-20mg/Kg1.29 12.4 8/20/2012
120820009-005 8/21/2012Barium 59.2 0-20mg/Kg53.2 10.7 8/20/2012
120820009-005 8/21/2012Arsenic 7.43 0-20mg/Kg6.93 7.0 8/20/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 2 of  2Wednesday, August 22, 2012

Comments:
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Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-001

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-002

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-003

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-004

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-005

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-006

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-007

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-008

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-4

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-009

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-010

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-011

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes       

Samples received intact? Yes       

What is the temperature inside the cooler? 1.1       

Samples received with a COC? Yes       

Samples received within holding time? Yes       

Are all sample bottles properly preserved? ICE       

Are VOC samples free of headspace? N/A       

Is there a trip blank to accompany VOC samples? N/A       

Labels and chain agree? Yes       





Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120914060

Analytical Results Report

Project Name: SPOKANE BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120914060-001Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 1:26 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-1 (0-0.5)
2:43 PM

Comments

mg/Kg KEA10/1/2012 7:30:00 PMArsenic EPA 6020A10.9 0.537
mg/Kg KEA10/1/2012 7:30:00 PMLead EPA 6020A116 0.537

Percent KEA9/24/2012%moisture %moisture10.2

120914060-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 1:25 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-2 (0-0.5)
2:43 PM

Comments

mg/Kg KEA10/1/2012 7:30:00 PMArsenic EPA 6020A10.0 0.52
mg/Kg KEA10/1/2012 7:30:00 PMLead EPA 6020A44.7 0.52

Percent KEA9/24/2012%moisture %moisture4.8

120914060-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 1:40 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-3 (0-0.5)
2:43 PM

Comments

mg/Kg KEA10/1/2012 7:30:00 PMArsenic EPA 6020A7.06 0.531
mg/Kg KEA10/1/2012 7:30:00 PMLead EPA 6020A9.46 0.531

Percent KEA9/24/2012%moisture %moisture9.4
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120914060

Analytical Results Report

Project Name: SPOKANE BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120914060-004Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 1:38 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-4 (0-0.5)
2:43 PM

Comments

mg/Kg KEA10/1/2012 7:30:00 PMArsenic EPA 6020A8.78 0.519
mg/Kg KEA10/1/2012 7:30:00 PMLead EPA 6020A55.2 0.519

Percent KEA9/24/2012%moisture %moisture4.2

120914060-005Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 1:53 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-5 (0-0.5)
2:43 PM

Comments

mg/Kg KEA10/1/2012 7:30:00 PMArsenic EPA 6020A11.5 0.532
mg/Kg KEA10/1/2012 7:30:00 PMLead EPA 6020A152 0.532

Percent KEA9/24/2012%moisture %moisture6.7

120914060-006Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 2:12 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-6 (0-0.5)
2:43 PM

Comments

mg/Kg KEA10/1/2012 7:30:00 PMArsenic EPA 6020A8.27 0.53
mg/Kg KEA10/1/2012 7:30:00 PMLead EPA 6020A55.9 0.53

Percent KEA9/24/2012%moisture %moisture7.2
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120914060

Analytical Results Report

Project Name: SPOKANE BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120914060-007Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 2:04 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-7 (0-0.5)
2:43 PM

Comments

mg/Kg KEA10/1/2012 7:30:00 PMArsenic EPA 6020A6.37 0.49
mg/Kg KEA10/1/2012 7:30:00 PMLead EPA 6020A22.3 0.49

Percent KEA9/24/2012%moisture %moisture4.8

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120914060

Analytical Results Report

Project Name: SPOKANE BEACHES

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120914060-005Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/14/2012
Sampling Time 1:53 PM

Date/Time Received 9/14/2012

Sample Location

Extraction DateFLORA-5 (0-0.5)
2:43 PM

Comments

mg/L ETL10/16/2012SPLP Arsenic EPA 6020AND 0.05
mg/L ETL10/16/2012SPLP Lead EPA 6020AND 0.05

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120914060
Project Name: SPOKANE BEACHES

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

10/1/2012Lead 0.05 99.80.0499 80-120mg/kg 9/21/2012
10/1/2012Arsenic 0.05 98.40.0492 80-120mg/kg 9/21/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

10/1/2012Lead 19.8 77.852.4 mg/kg 0.6 0-20 9/21/2012
10/1/2012Arsenic 19.8 108.222.4 mg/kg 0.4 0-20 9/21/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120912059-003A 10/1/2012Lead 19.8 79.352.7 75-125mg/kg37.0 9/21/2012
120912059-003A 10/1/2012Arsenic 19.8 108.722.5 75-125mg/kg0.986 9/21/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

10/1/2012Arsenic ND mg/Kg 0.001 9/21/2012
10/1/2012Lead ND mg/Kg 0.001 9/21/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Thursday, October 04, 2012

Comments: FLORA BEACHES SOIL SAMPLES
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120914060
Project Name: SPOKANE BEACHES

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

10/16/2012SPLP Lead 0.05 95.80.0479 80-120mg/L 10/16/2012
10/16/2012SPLP Arsenic 0.05 100.40.0502 80-120mg/L 10/16/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

10/16/2012SPLP Lead 2.5 96.82.42 mg/L 1.2 0-25 10/16/2012
10/16/2012SPLP Arsenic 2.5 104.42.61 mg/L 3.4 0-25 10/16/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120925059-006 10/16/2012SPLP Lead 2.5 95.62.39 80-120mg/LND 10/16/2012
120925059-006 10/16/2012SPLP Arsenic 2.5 108.02.70 80-120mg/LND 10/16/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

10/16/2012SPLP Arsenic ND mg/L 0.001 10/16/2012
10/16/2012SPLP Lead ND mg/L 0.001 10/16/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Friday, October 26, 2012

Comments: FLORA BEACHES SOIL SAMPLES

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120914060Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: FLORA BEACHES SOIL SAMPLES

Order Date: 9/14/2012

Project Name: SPOKANE BEACHES

SPOKANE WA 99202

Sample #: 120914060-001

Date Collected: 9/14/2012

Date Received: 9/14/2012 2:43:00 P

Customer Sample #: FLORA-1 (0-0.5)

Comment:

Collector: BR/SL

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/26/2012%moisture Normal (6-10 Days)S

ARSENIC 9/26/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/26/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120914060-002

Date Collected: 9/14/2012

Date Received: 9/14/2012 2:43:00 P

Customer Sample #: FLORA-2 (0-0.5)

Comment:

Collector: BR/SL

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/26/2012%moisture Normal (6-10 Days)S

ARSENIC 9/26/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/26/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120914060-003

Date Collected: 9/14/2012

Date Received: 9/14/2012 2:43:00 P

Customer Sample #: FLORA-3 (0-0.5)

Comment:

Collector: BR/SL

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/26/2012%moisture Normal (6-10 Days)S

ARSENIC 9/26/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/26/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120914060Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: FLORA BEACHES SOIL SAMPLES

Order Date: 9/14/2012

Project Name: SPOKANE BEACHES

SPOKANE WA 99202

Sample #: 120914060-004

Date Collected: 9/14/2012

Date Received: 9/14/2012 2:43:00 P

Customer Sample #: FLORA-4 (0-0.5)

Comment:

Collector: BR/SL

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/26/2012%moisture Normal (6-10 Days)S

ARSENIC 9/26/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/26/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120914060-005

Date Collected: 9/14/2012

Date Received: 9/14/2012 2:43:00 P

Customer Sample #: FLORA-5 (0-0.5)

Comment:

Collector: BR/SL

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/26/2012%moisture Normal (6-10 Days)S

ARSENIC 9/26/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/26/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120914060-006

Date Collected: 9/14/2012

Date Received: 9/14/2012 2:43:00 P

Customer Sample #: FLORA-6 (0-0.5)

Comment:

Collector: BR/SL

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/26/2012%moisture Normal (6-10 Days)S

ARSENIC 9/26/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/26/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120914060-007

Date Collected: 9/14/2012

Date Received: 9/14/2012 2:43:00 P

Customer Sample #: FLORA-7 (0-0.5)

Comment:

Collector: BR/SL

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 9/26/2012%moisture Normal (6-10 Days)S



Order ID: 120914060Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment: FLORA BEACHES SOIL SAMPLES

Order Date: 9/14/2012

Project Name: SPOKANE BEACHES

SPOKANE WA 99202

ARSENIC 9/26/2012EPA 6020A Normal (6-10 Days)S

LEAD 9/26/2012EPA 6020A Normal (6-10 Days)S

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes  

Samples received intact? Yes  

What is the temperature inside the cooler? 26.1      

Samples received with a COC? Yes  

Samples received within holding time? Yes  

Are all sample bottles properly preserved? ICE 

Are VOC samples free of headspace? N/A 

Is there a trip blank to accompany VOC samples? N/A 

Labels and chain agree? Yes  
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Date Time Truck # What? Export Import Who Driver Inv. Ck.

31‐Aug 13:27 5 Crushed 5/8 22.88 Central Steve 10187195

31‐Aug 14:13 5 Crushed 5/8 24.48 Central Steve 10187203

31‐Aug 13:35 22 Round Gravel 1 1/2 22.1 Central Dave 10187199

31‐Aug 14:16 22 Round Gravel 1 1/2 26.92 Central Dave 10187204

31‐Aug 14:54 22 Round Gravel 1 1/2 26.28 Central Dave 10187210

4‐Sep 9:40 9 Drain Rock 3/4 29.43 Central Dave 10187356

4‐Sep 10:21 9 Round Gravel 1 1/2 29.58 Central Dave 10187370

4‐Sep 10:52 9 Round Gravel 1 1/2 28.76 Central Dave 10187382

4‐Sep 11:22 9 Round Gravel 1 1/2 29.19 Central Dave 10187388

4‐Sep 11:54 9 Round Gravel 1 1/2 28.76 Central Dave 10187399

4‐Sep 12:46 9 Round Gravel 1 1/2 30.07 Central Dave 10187412

4‐Sep 13:18 9 Round Gravel 1 1/2 28.27 Central Dave 10187424

4‐Sep 13:47 9 Round Gravel 1 1/2 27.64 Central Dave 10187432

4‐Sep 14:21 9 Round Gravel 1 1/2 29.14 Central Dave 10187440

4‐Sep 15:00 9 Round Gravel 1 1/2 29.09 Central Dave 10187449

4‐Sep 15:39 9 Round Gravel 1 1/2 29.85 Central Dave 10187455

4‐Sep 16:16 9 Round Gravel 1 1/2 28.83 Central Dave 10187460

5‐Sep 12:31 4"‐2"Drain Rock  33.6 Central Central 10187559

5‐Sep 12:53 Drain Rock 3/4 31.93 Central Central 10187566

5‐Sep 13:41 Drain Rock 3/4 30.33 Central Central 10187576

5‐Sep 15:08 4"‐2"Drain Rock  31.42 Central Central 10187598

6‐Sep 9:30 4"‐2"Drain Rock 24.65 Central Central 10187665

6‐Sep 7:39 22 Sand 29.95 Central Kevin 10187623

6‐Sep 8:18 22 Sand 29.54 Central Kevin 10187646

6‐Sep 8:47 22 Sand 29.56 Central Kevin 10187655

6‐Sep 9:49 22 Sand 28.33 Central Kevin 10187674

6‐Sep 10:22 22 Sand 28.92 Central Kevin 10187684

6‐Sep 11:48 22 Boulders 26.67 Central Kevin 10187699

6‐Sep 13:53 22 Sand 27.31 Central Kevin 10187721

6‐Sep 14:30 22 Sand 28.25 Central Kevin 10187725

6‐Sep 15:05 22 Sand 28.15 Central Kevin 10187735

6‐Sep 9:15 Drain Rock 2‐4" 24.83 Central Central 10187661

6‐Sep 9:36 Drain Rock 2‐4" 25.4 Central Central 10187668

7‐Sep 10:48 9 Boulders 13.53 Central Dave 10187813

7‐Sep 11:41 9 Boulders 14.48 Central Dave 10187825

7‐Sep 13:32 9 Bad Dirt 13.1 WM Dave 410203

7‐Sep 15:34 5 Bad Dirt 24.96 WM Steve 410246

7‐Sep 15:50 22 Bad Dirt 30.8 WM Kevin 410249

7‐Sep 7:47 Drain Rock 2‐4" 27.09 Central Central 10187760

7‐Sep 7:47 Drain Rock 2‐4" 29.84 Central Central 10187762

7‐Sep 7:47 Drain Rock 2‐4" 31 Central Central 10187761

7‐Sep 7:50 Drain Rock 2‐4" 31.33 Central Central 10187763

7‐Sep 7:51 Drain Rock 2‐4" 33.16 Central Central 10187765

7‐Sep 7:51 Drain Rock 2‐4" 31.17 Central Central 10187764

10‐Sep 7:12 Drain Rock 2‐4" 29.88 Central Central 10187920

10‐Sep 7:12 Drain Rock 2‐4" 29.68 Central Central 10187921

10‐Sep 7:13 Drain Rock 2‐4" 29.49 Central Central 10187922

10‐Sep 7:16 Drain Rock 2‐4" 36.59 Central Central 10187924

10‐Sep 7:16 Drain Rock 2‐4" 31.79 Central Central 10187925

10‐Sep 7:17 Drain Rock 2‐4" 31.62 Central Central 10187926

10‐Sep 7:06 9 Bad Dirt 15.01 WM Dave 410340

21‐Sep 7:51 11 Round Gravel 1 1/2 20 Flora Dave

Material Tracking Summary

Prepared by: Washington State Department of Ecology
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November 1, 2012

Mr. Jason Scott

Associate Fisheries Scientist‐ GeoEngineers 

523 East Second Avenue

Spokane, Washington 99202

Re: Archaeological Monitoring of Four Locations for the Toxics Cleanup Program—Spokane

River Metals Sites Project, Spokane County, Washington.

Dear Mr. Scott,

As  you  are  aware,  Plateau  Archaeological  Investigations  (Plateau)  recently  conducted

archaeological monitoring at four locations for the Toxic Cleanup Program – Spokane River Metals

Sites Project.  The four project locations at which archaeological monitoring was completed are

Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The following is our report of

our investigations.

PROJECT BACKGROUND
The Toxics Cleanup Program – Spokane River Metals Sites Project is the cleanup of seven shoreline

sites  along  the  Spokane River  in  Spokane County, Washington  (Figure  1).   These  sites  have

accumulated deposits of metals from historic mining activities in the Coeur d’Alene basin of Idaho.

Implementation of cleanup at these sites required limited excavation of materials, sediment caps,

and disturbance caused by heavy machinery.

This was a state funded project, and the potential impacts to historic properties must be considered

prior to implementation, as per Executive Order 05‐05.  To that end, the Department of Ecology

retained Plateau Archaeological Investigations (Plateau) to conduct the cultural resources survey.

The initial survey was completed in in 2007 and results and recommendations were reported on

in Toxics Cleanup Program – Spokane River Metals Sites Project Cultural Resource Survey Spokane County,

Washington (Harder and Hannum 2007), and briefly discussed below.
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2007 Cultural Resource Survey

The seven project areas were designated Murray Road, Harvard Road, Barker Road North, Barker

Road South, Flora Road, Myrtle Point, and  Islands Lagoon.   The  intensive pedestrian  survey

resulted  in  the  recordation  of  two  pre‐contact  sites  and  one  historic‐era  site.    In  addition,  a

management plan was developed for each of the six project area.     

One pre‐contact cairn and one pre‐contact weir were recorded during the survey of the access route

to the Murray Road Project Area.  Plateau observed no surface indications of Native American

habitation within the remediation area.  No excavations are planned for this project area, however,

the potential still exists that undetected resources are present.   Plateau recommended that the

Department of Ecology verify that the sites will not be impacted prior to any remediation activities,

and that an archaeologist define a buffer of 16 feet (ft (5.0 meters [m]), at a minimum, around the

features  to  insure  that  they  are  not  disturbed  during  remediation  activities.    Beyond  these

measures, Plateau recommended no  further archaeological  investigations at  the Murray Road

Project Area.  

The Harvard Road Project Area is the only remediation where the Department of Ecology planned

to excavate.  Plateau found no surface evidence of Native American occupation in the project area.

However, site 45SP227, a pre‐contact site, lies directly across the Spokane River.  There is a potential

that a corresponding site lies across the river in or near the Harvard Road Project Area.  Given the

nature  of  the  project,  Plateau  recommended  that  an  archaeologist  monitor  the  mechanical

excavations. 

Both  the Myrtle  Point  Project Area  and  the  Islands  Lagoon  Project Area  are  located within

previously recorded archaeological sites.  The Myrtle Point Project area is located within 45SP236

site boundaries which included historic foundation features.  The Islands Lagoon Project Area is

located in the traditional cultural property known as Coyote’s Rocks (45SP341).  Plateau found no

surface indications of either site within the project areas.  Given the importance of both locations,

Plateau recommended that an archaeologist review final project plans to ensure that archaeological

deposits  are  not  inadvertently  disturbed.    Should  project  plans  necessitate  plant  removal  or

excavations within these two project areas, archaeological monitoring was recommended.

No evidence of Native American or historic‐era occupation was observed at the Flora Road, Barker

Road North, and Barker Road South project areas, and no further archaeological investigations

were recommended. 

2008 Archaeological Monitoring

In 2008, Plateau monitored excavations at the Harvard Road Project Area (DeRose 2008).  During

periods of high water,  the Spokane River  forms an eddy  ideal  for  fish spawning habitat over

contaminated  sediment.   This  area  is  also used  as  a  river  access point.   Given  this, Ecology

proposed to remove a maximum of 1.0 ft (0.3 m) of sediment from the Primary Project Area, which

measures approximately 100 x 200 ft (30.5 x 51.0 m).  In addition, 6.0 inches (in) (15.2 centimeters
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[cm])  of  sediment  will  be  removed  from  the  Boat  Ramp  Project  Area,  which  measures

approximately 40 x 40 ft (12.2 x 12.2 m).  These two areas will be capped with clean material.

Totaled, Plateau monitored ground disturbing activities across 21,600‐ft2 (0.49 acre).  No Native

American or historic‐era cultural materials or features was observed during monitoring activities.

2012 Archaeological Monitoring

Following the initial remediation at the Department of Ecology (DOE) locations, it was determined

that removal of sediments containing heavy metals would need to be removed.  In 2012, the DOE

prepared a Cultural Resource Monitoring Plan that included four of the original areas surveyed in

2007: Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The project areas are non‐

contiguous and lie in portions of Sections 04 and 12 of Township 25 North, Range 44 East, and

Section 08 of Township 25 North, Range 45 East, Willamette Meridian (Figure 2).  The following

report describes the monitoring efforts and results for the four project areas.

BACKGROUND RESEARCH
There are 41 cultural  resources within 1.0 mile  (1.6 kilometers  [km]) of  the  four project areas

(Department of Archaeology and Historic Preservation [DAHP] 2012).  Many of the recorded sites

within 1.0 mile (mi) (1.6 kilometers [km]) of the Toxics Cleanup Program – Spokane River Project

areas are the result of a cultural resource survey conducted by Center of Northwest Anthropology

(CNA) in 1989 prior to the construction of the Spokane Centennial Trail (Draper and Andrefsky

1991).  The Centennial Trail measures approximately 40 mi (67 km) from the Washington/Idaho

border  to  the mouth of  the Little Spokane River.   CNA personnel  recorded 72 archaeological

resources along the proposed trail.  Of these cultural resources, 24 lie within 1.0 mi (1.6 km) of the

project areas (Table 1).

There have been greater than 30 additional cultural resource surveys completed within 1.0 mi (1.6

km)  of  the  four  project  areas,  including  the  2007  pedestrian  survey  and  2008  archaeological

monitoring of portions of the Toxics Cleanup Program – Spokane River project (DAHP 2012).

Table 1.  Previously Recorded Cultural Resources.

Site Number Site Type Nearest Project Area(s)

45SP49 Historic School Myrtle Point and Islands Lagoon

45SP56 Historic Park Myrtle Point and Islands Lagoon

45SP79 Historic Homestead Myrtle Point and Islands Lagoon

45SP200 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP219 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP220 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP221 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP227 Pre‐contact Camp Barker Road North
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Site Number Site Type Nearest Project Area(s)
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45SP229 Pre‐contact Camp Flora Road

45SP230 Historic Irrigation Property Flora Road

45SP231 Historic Railroad Property Flora Road

45SP232 Pre‐contact Camp Flora Road

45SP233 Multi‐component Myrtle Point and Islands Lagoon

45SP234 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP235 Historic Cairn Myrtle Point and Islands Lagoon

45SP236 Historic Homestead Myrtle Point and Islands Lagoon

45SP237 Historic Homestead Flora Road & Barker Road North

45SP238 Pre‐contact Camp Barker Road North

45SP239 Pre‐contact Camp Flora Road

45SP240 Pre‐contact Cairn Flora Road

45SP241 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP242 Pre‐contact Camp Flora Road

45SP243 Pre‐contact Camp Barker Road North

45SP244 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP341 Traditional Cultural Property Myrtle Point and Islands Lagoon

45SP450 Historic Road Flora Road & Barker Road North

45SP451 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP452 Historic Irrigation Property  Barker Road North

45SP454 Pre‐contact Isolate Flora Road & Barker Road North

45SP455 Historic Debris Scatter Flora Road & Barker Road North

45SP456 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP457 Multi‐component Myrtle Point and Islands Lagoon

45SP458 Historic Debris Scatter Flora Road & Barker Road North

45SP462 Historic Structure Myrtle Point, Islands Lagoon & Flora Road

45SP463 Historic Debris Scatter Flora Road

45SP465 Historic Road Myrtle Point and Islands Lagoon

45SP467 Historic Irrigation Property Flora Road & Barker Road North

45SP468 Historic Railroad Property Flora Road

45SP496 Historic Homestead Myrtle Point and Islands Lagoon

45SP499 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP502 Historic Structure Barker Road North

45SP504 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP519 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP530 Historic Bridge Flora Road & Barker Road North

45SP547 Historic Structure Myrtle Point and Islands Lagoon

45SP669 Historic Isolate Flora Road

45SP670 Historic Isolate Flora Road

45SP686 Historic Debris Scatter Flora Road & Barker Road North
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FIELD PROCEDURES AND FIELDWORK
The  Department  of  Ecology  prepared  a  Cultural  Resource  Monitoring  Plan,  and  the  field

archaeologists followed the procedures set forth. Monitoring generally involved maintaining a safe

distance from the machinery and intermittently walking areas that had been disturbed. Monitoring

work was focused in the areas being excavated during any given moment with attention paid to

cuts in native sediments, if any were present.  Safety concerns pertaining to heavy metals dictated

observation potential in all instances.  The backfill spoils were visually checked during excavation

work and at the end of each day to help insure that no resources were missed.

An  archaeologist  from  Plateau was  onsite  for monitoring  for  a  total  of  eight  days  between

September 4, 2012 and October 1, 2012.  Louis Fortin, M.A., was present for all monitoring except

one day.  David Harder, M.A. was present for monitoring on October 1, 2012.  Daily mechanical

excavation activities were conducted by Piersol Construction, Inc. (PCI), with Eric Risher acting as

the Project Foreman.  Jeff Fealko, Engineering  Inspector  from GeoEngineers,  Inc., was present

throughout project activities.

Monitoring work and ground disturbance occurred across the four locations, with excavation of

rock and heavy metals sediment, followed by capping with variable sized gravel.  Excavations were

conducted with the use of three excavators: a Volvo ECR58, a Volvo ECR88, and a Case CX36B.

Bucket  capacity varied  from ¼  to ½  cubic yards  (yd3).   The  four  locations have been heavily

modified over time, from pedestrian traffic and seasonal flooding, the latter resulting in nearly all

areas with  the ground being disturbed prior  to  the  initiation of  this project.   All  excavations

conducted during this project were in previously disturbed areas containing fluvial sediment from

flooding, as well as heavy metals.

Due to the presence of heavy metals, it was advised against the screening of material at arbitrary

intervals, only if cultural material was observed during the monitoring process would excavation

be stopped and material screened to determine its origin as Native American or historic‐era.

At each project area,  the  initial work allotted  to  the excavation of heavy metals,  followed by

placement of graded rock. The following is a daily summary of the conditions, excavation activities,

and cultural resource monitoring for each location.

Myrtle Point and Islands Lagoon Project Areas

The Myrtle Point and Islands Lagoon project areas are located in Section 04 of Township 25 North,

Range 44 East (Figures 2).   Both the Myrtle Point and Island Lagoons project areas are located

between rivermile  (RM) 84 and RM 85.   The Myrtle Point Project Area covers 0.75 acre of  the

eastern portion of the point, and consists of a cobble beach lined with thick Hawthorne, cheatgrass,

knapweed, aspen saplings, and various bushes.  The Islands Lagoon Project Area covers 0.75 acre,

and consists of a sandy beach overlooking a secluded lagoon.  The slope between the Centennial

Trail and the beach consists of a relatively dense understory of Hawthorne, and various grasses

amidst ponderosa trees.
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September 4, 2012

Weather  conditions were  excellent  for archaeological monitoring with  clear,  sunny  skies and

temperatures ranging between 48 and 81° during excavations. Excavation at Myrtle Point (Figure

3) ran in a north‐south direction along the Spokane River, and consisted of skimming the surface

to a depth of 6.0 in (15 cm) to remove heavy metal deposits.  An area measuring approximately 125

x 25 ft (38.1 x 7.6 m), with a total volume of 45 yd3 (34.4 m3) of material, was excavated.

Excavated material consisted of three stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐rounded pebbles and cobbles. Sediment size was predominantly sand with

20% silt. From 1.0‐5.0 in (2.5‐12.7 cm) soil was a dark reddish brown and contained high amounts

of decomposed organics and rootlets.  Iron oxidation was also present.  Sediment was sandy silt

in a loose matrix with rounded to sub‐angular rocks.  The basal excavation layer (5.0‐8.0 in [12.7‐

20.3 cm]) consisted of brownish yellow semi‐compact sandy silt with sub‐rounded to angular rocks.

White  inclusions were  also present,  suggesting  a presence  of  calcium  carbonate.   No Native

American or historic‐era cultural materials or features were observed during the monitoring.

Excavation also occurred at the Islands Lagoon Project Area (Figure 4).  Excavations included a 275‐

ft (83.8‐m) length of embankment within the river along the beach to create a flat surface for large

rock placement.  Excavation reached depths of 2.0 to 18.0 in (5.0 and 45.7 cm).  An area measuring

approximately 140 x 1.5 ft (42.7 x 0.45 m), with a total volume of 1.55 yd3 (1.19 m3) of material, was

excavated.  Excavated material consisted of one stratigraphic layer: a loose brown sediment with

rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly silty sand. No

Native American or historic‐era cultural materials or features were observed during the monitoring.

September 5, 2012

Excavation commenced at 7:00 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

47 and 81° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 24 yd3 (18.35 m3) of material, was excavated.

Excavation also occurred at the Islands Lagoon Project Area.  Excavations included a 275‐ft (83.8‐m)

length of embankment within  the  river along  the beach  to create a  flat  surface  for  large  rock

placement.  Excavation reached depths between 2.0 to 18.0 in (5.0 to 45.7 cm).  An area measuring

approximately 135 x 1.5 ft (41.1 x 0.45 m), with a total volume of 1.50 yd3 (1.15 m3) of material, was

excavated.

Soils were  consistent  from  the  previous day’s  observations  at  each  project  area.   No Native

American or historic‐era cultural materials or features were observed in either of the project areas.
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September 6, 2012

Excavation commenced at 9:20 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

49 and 76° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 5.0 yd3 (3.82 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Flora Road Project Area

The Flora Road Project Area is located in Section 12 of Township 25 North, Range 44 East (Figure

2).  The project area covers 0.5 acres and sits just east of at RM 89.  The project area consists of a

cobble beach lined with Ponderosa Pines and a dense understory.

September 12, 2012

Excavation commenced at 7:35 AM at the Flora Road Project Area (Figure 5).  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between  37  and  70° during  excavations. Excavations  ran  in  an  east‐west direction  along  the

Spokane River, and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy

metal deposits.  An area measuring approximately 75 x 90 ft (22.9 x 27.4 m), with a total volume of

317.5 yd3 (242.75 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown alluvial

sediment with rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly

sand with 25% silt.  At 1.0 ft (0.3 m), soil became dark brown in color and contained high amounts

of decomposed organics and rootlets.  Sediment was a sandy silt in a loose matrix with rounded

to sub‐angular  rocks.   No Native American or historic‐era cultural materials or  features were

observed during the monitoring.

September 13, 2012

Excavation commenced at 7:35 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

41 and 81° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 30 x 90 ft (9.1 x 27.4 m), with a total volume of 127 yd3 (97.19 m3)

of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 14, 2012

Excavation commenced at 7:15 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

45 and 85° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 45 x 90 ft (13.7 x 27.4 m), with a total volume of 190.5 yd3 (145.65

m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Barker Road North Project Area

The Barker Road North Project Area is located in Section 08 of Township 25 North, Range 45 East

(Figure 2).  The project area covers 0.5 acres, and sits between RM 90 and RM 91.  Much of the

Project Area is open gravel beach bordered by both manicured lawns and dense understory.

September 24, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area (Figure 6).  Weather

conditions were excellent for archaeological monitoring with clear, sunny skies, and temperatures

ranging between 48 and 76° during excavations.  Excavations ran in an east‐west direction along

the Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove

heavy metal deposits.  An area measuring approximately 41 x 55 ft (12.5 x 16.8 m), with a total

volume of 89.36 yd3 (68.32 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐angular pebbles and cobbles.  Sediment size was predominantly sand with

20% silt and contained some organics.  At a depth of 1.0 ft (0.3 m), soil became a dark brown color

and contained high amounts of organics and rootlets.  Some iron oxidation was present.  Sediment

was a sandy silt in a loose matrix with rounded to sub‐angular rocks.  No Native American or

historic‐era cultural materials or features were observed during the monitoring.

September 25, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 49 and 74° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 35 x 55 ft (10.7 x 16.8 m), with a total volume of

65.38 yd3 (49.98 m3) of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 26, 2012

Excavation commenced at 9:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 46 and 75° during excavations.   Excavations  ran  in an  east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 23 x 55 ft (7.1 x 16.8 m), with a total volume of

50.13 yd3 (38.33 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

September 27, 2012

Excavation commenced at 7:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 45 and 78° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 14 x 55 ft (4.3 x 16.8 m), with a total volume of

30.51 yd3 (23.33 m3) of material, was excavated.

Excavations also occurred for a restoration project that included tree plantings and a retaining wall.

Twelve pits, measuring 2.0 x 2.0 x 2.5 ft (0.6 x 0.6 x 0.76 m) each, were excavated for Ponderosa pine

plantings.  A trench measuring 4.0 ft wide x 3.0 ft deep x 20 ft long (1.2 x 0.9 x 6.1 m), was excavated

for the retaining wall.  Combined, the restoration project at the Barker Road North Project Area

involved excavation of 4.44 yd3  (3.39 m3) and 8.89 yd3  (6.79 m3), respectively, and a combined

volume of 13.33 yd3 (10.18 m3).

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

October 1, 2012

Excavation commenced at 7:00 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 60 and 79° during excavations.  The last of the excavations for this project were done for

construction of a retaining wall.  A trench measuring 7.2 ft wide x 3.2 ft deep x 72 ft long (2.2 x 1.0

x 22.0 m) was excavated, and excavation removed 13.33yd3 (10.19 m3) of material.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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RESULTS AND RECOMMENDATIONS
Previous archaeological surveys surrounding the Project Area have revealed thematic presence of

pre‐contact sites and/or historic sites.  Archaeological monitoring of the excavations for the Toxics

Cleanup Program – Spokane River Metals Sites Project revealed ground disturbance associated

with flooding events. This was shown by the presence of heavy metals sediment, and size‐sorted

sediment with sub‐rounded to rounded rocks associated with fluvial processes.  In all phases of

excavation that were monitored, excavations were carried out in previously disturbed riverine

sediments, hence the removal of heavy metals.

Totaled, Plateau archaeologists monitored the excavation of 981.56 yd3 (751.31 m3) of material.

Archaeological monitoring of  excavations  in  the Project Area  resulted  in  the discovery of no

archaeological resources or historic properties.

No further work is recommended unless the contractor conducts ground disturbing activities that

might impact intact land forms. If an archaeologist is not onsite and ground disturbing activities

reveal any cultural materials (e.g., structural remains, Euroamerican artifacts, or Native American

artifacts), activity should cease and the Washington State Historic Preservation Officer should be

notified  immediately.  If at any  time human  remains, suspected human  remains, or any  items

suspected to be related to a human burial (i.e., funerary items, sacred objects, or objects of cultural

patrimony) are encountered during any aspect of the project, it is imperative that operations cease

immediately within 200 ft (61 m) of the find. The area around the discovery will be secured and the

Spokane County Sheriff and the Washington State Archaeologist at the DAHP will be contacted

at once.

If you have any questions or comments about this letter and the work performed by Plateau, please

feel free to contact me.

Sincerely,

David Harder, M.A., RPA
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Figure 1. Project location.
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Figure 4.  View northeast across the Islands Lagoon Project Area.

Figure 3.  View northeast across the Myrtle Point Project Area.
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Figure 6.  View north at the Barker Road North Project Area.

Figure 5.  View northeast across the Flora Road Project Area.
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SECTION 4 
4.0 BARKER ROAD NORTH 

 Site Location 4.1.

The Barker Road North Project Site is located on the north bank of the Spokane River, east of and 
adjacent to the existing Barker Road Bridge.   

 Site Sampling Activity 4.2.

In 2006, seven samples were collected within the Project Site boundaries to characterize sediment 
contamination (Ecology 2006). The seven samples were analyzed for arsenic and lead using x-ray 
fluorescence (XRF) (Ecology 2006).  Pre-capping results indicate that all seven samples were below 
the established EPA risk-based screening concentrations (10mg/kg for arsenic, 700mg/kg for 
lead) for the Spokane River project sites in Washington.  

Prior to the remedial action, three composite samples were collected within the Project Site from 
the full thickness of the proposed excavation. These composite samples were analyzed for total 
Resource Conservation and Recovery Act (RCRA) 8 metals and the sample with the greatest 
concentration of lead was also analyzed for leachable lead using the Toxicity Characteristic 
Leaching Procedure (TCLP) extraction method followed by total metals analysis. The detected TCLP 
lead concentration was 0.124 milligrams per liter (mg/l). The excavated material was characterized 
as solid waste based on these analytical test results.  

Table 4-1 summarizes the 2006 and 2012 (pre-capping) sampling results for total arsenic and 
total lead.  See Appendix B4 for the 2012 Laboratory Analytical Reports (lab report number 
120820009). 

TABLE 4-1. BARKER ROAD NORTH SAMPLING SUMMARY (PRE-CAPPING) 

Sample ID Arsenic Concentration (mg/kg) 
Lead Concentration 

(mg/kg) 

2006 Sampling Report, XRF 

1 <56 77.2 

2 <77 570 

3 <59 137 

4 <75 501 

5 <66 377 

6 <60 159 

7 <74 463 

Pre-Capping—August 17, 2012 

Barker-North-Comp-1 5.97 68.6 

Barker-North-Comp-2 15.2 377 

Note: 
(Ecology 2006) 
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 Site Access 4.3.

The Project Site was accessed by a path connected to the northeast side of Barker Road Bridge.  
Site access required removal of a ponderosa pine tree which was later replanted when capping 
activities at the site were completed. 

 Excavation and Disposal 4.4.

Construction activities occurred within the FEMA floodplain and required placing filter rock and 
capping material within a Special Flood Hazard Area located within an “AE Zone” (per FEMA Flood 
Insurance Rate Map 578D).  Because activities were in an “AE Zone” without a regulatory floodway, 
the project was limited to a 0.1 foot increase in the base flood elevation (BFE).  In order to limit the 
increase of the BFE to 0.1 feet or less, existing sediments were excavated to a depth of about 
1.1 feet within the cap area to accommodate the thickness of the rock filter and capping materials.  

The excavated material was characterized as solid waste based on chemical analysis; see 
Appendix B4 for analytical test data (lab report number 120820009.  The waste material was 
removed and transported off site for disposal at Waste Management’s, RCRA Subtitle D, Graham 
Road landfill located in Medical Lake, Washington. 

 Post-Excavation Sampling 4.5.

Before capping existing sediments, seven soil samples were collected from within the site limits to 
document metals concentrations of material remaining in-place beneath the cap.  Pre-cap results 
indicate that three samples exceeded the established EPA risk-based screening concentration for 
arsenic; analyses indicated lead concentrations were less than established cleanup levels. The 
samples with the greatest concentrations of arsenic and lead were also analyzed using the 
Synthetic Precipitation Leaching Procedure (SPLP) extraction followed by total metals analysis; 
arsenic and lead were not detected at concentrations above method reporting limits using this 
analysis.  

Table 4-2 summarizes the pre-cap 2012 sampling results for total arsenic and total lead.  See 
Appendix B4 for the Laboratory Analytical Report (lab report number 120831045). 

TABLE 4-2. BARKER ROAD NORTH SAMPLING SUMMARY (PRE CAPPING) 

Sample ID Arsenic Concentration 
(mg/kg) 

Lead Concentration 
(mg/kg) 

Pre Capping—September 25, 2012 

Barker-North-1 (1-1.5) 9.47 182 

Barker-North-2 (1-1.5) 5.63 15.8 

Barker-North-3 (1-1.5) 5.90 24.6 

Barker-North-4 (1-1.5) 10.2 74.2 

Barker-North-5 (1-1.5) 7.97 37.9 

Barker-North-6 (1-1.5) 13.0 504 

Barker-North-7 (1-1.5) 12.3 50.2 

EPA Risk-based Screening 
Concentration 10 700 

Note: 
The depth range shown in the sample name indicates the sample collection interval. 
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 Cap Material 4.6.

Imported material was sourced from Central Pre-Mix Concrete Co. in Spokane Washington.  
Import material was visually observed by both Ecology’s and GeoEngineers’ field personnel prior to 
placement.  Piersol field-blended imported material to achieve specified gradations.  In addition, a 
significant number of existing boulders were recovered during excavation, and integrated into the 
cap.  This field blending combined with the use of existing boulders provided gradations in general 
accordance with the remedial design plans and specifications.  

 Filter Rock Placement 4.7.

The project design specified 4 inches of filter rock material meeting the gradation shown in Table 
4-5.  Filter rock was placed and compacted using a vibratory plate compacter with a minimum of 
three passes.   

 Capping Material Placement 4.8.

The project design specified 16 inches of rock capping material.  Once the placement of the filter 
rock layer was complete, a mini-excavator was used to set and compact the capping material, 
using the back of the bucket for tamping.   

 Survey 4.9.

A post excavation survey was completed during the excavation phase to document constructed 
excavation depths.  See Appendix A4 for as-built base of excavation surface survey results. 

Following the placement of capping material, a final survey was completed to document horizontal 
and vertical constructed limits.  Survey results indicated the final thickness and capping area were 
in accordance with the project design plans and specifications.  See Appendix A4 for the as-built 
survey results. 

 Riparian Vegetation Planting 4.10.

The project plan included a native riparian vegetation planting plan consisting of four riparian plant 
species.  Vegetation was planted throughout the site by a local river users group and Washington 
State Parks.  GeoEngineers did not observe vegetation planting during the dates while personnel 
were on site. 

 Chronology of Events 4.11.

TABLE 4-3. CHRONOLOGY OF EVENTS 

Date Activities 

09/25/12 

Piersol mobilized to the site earlier in the week and began excavation activities.  Seven 
samples were collected prior to placement of cap material to document existing 
conditions. Sample locations were logged using an iPad equipped with a global 
positioning system (GPS) and global information system (GIS) application.  Samples 
were analyzed for total and leachable arsenic and lead. 

09/25/12 Pre Capping survey performed, placement of filter material and cap material began. 

9/27/2012 Continued observation of filter and cap placement. 
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Date Activities 

9/28/2012 Last day GeoEngineers staff was on site to observe cap placement.  Piersol de mobilized 
from the site shortly thereafter. 

 Remedial Action Performance Metrics 4.12.

The construction of the remedial cap was completed in general accordance with the remedial 
design plans and specifications.  The project design report (GeoEngineers, 2012) identified the 
following performance metrics for the work which are summarized in Tables 4-3 through 4-6 below; 
Table 4-3 includes comments regarding field verification of design criteria and as-built conditions: 

TABLE 4-4. PERFORMANCE METRICS FOR REMEDIAL DESIGN PLANS AND SPECIFICATIONS 

Performance Metric 
Remedial Design 

Criteria 
Comment/Reference 

Cap Area 8,855 square feet 
Final cap area was in general accordance with the 
proposed cap area.  See Appendix A4 for an overlay of 
design and constructed cap areas. 

Excavation 1.07 feet Observed to meet this depth metric. See Appendix A4 
for as-built survey.    

Filter Thickness 0.33 feet Observed as meeting this thickness metric.   

Filter Material Gradation See Table 4-5 below Observed as meeting this gradation criteria.  

Cap Thickness   1.33 feet 
Observed as meeting this thickness metric. See 
project design report for required cap thickness 
design calculations. 

Cap Material Gradation See Table 4-6 below Observed as meeting this gradation criteria. 

Maximum allowed 
obstruction thickness to 
prevent increasing 
100-year base flood 
elevation by more than 
0.1 feet 

0.6 feet 

See Appendix A4 for as-built survey of capping area.  
Based on a review of the as-built survey, the maximum 
allowed obstruction thickness was achieved within a 
+/-0.1-foot tolerance, which is reasonable for this type 
of construction.   

TABLE 4-5. BARKER ROAD ROCK FILTER DESIGN GRADATION 

Sieve Size Percent Passing (%) 

1½ inches 95-100 

1 inch 33-55 

½ inch 25-45 

No. 40 5 (max) 

Total Thickness (inches) 4 
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TABLE 4-6. BARKER ROAD ROCK CAPPING DESIGN GRADATION 

Sieve Size (inches) Percent Passing (%) 

12 100 
8 40-60 
4 10-25 
½ 2 (max) 
Total Thickness (inches) 16 

 Final Inspection and Certifications 4.13.

Ecology field personnel were on site during all phases of construction activities, and accepted the 
work completed at the site September 2012.   

 Deviations from Remedial Action Design 4.14.

No substantial deviations from the Remedial Action Design were identified. 

 Contact Information 4.15.

The contact information for those playing a key role in the remedial action is listed in Table 4-7 
below. 

TABLE 4-7. CONTACT INFORMATION 

Project Role Name Organization Address 

Ecology 
Oversight 

Brendan 
Dowling Ecology 

Toxics Cleanup Program- Eastern Region Office 
4601 North Monroe Street  
Spokane, Washington 99205 

Project 
Engineer 

John 
Haney GeoEngineers, Inc. 

523 East Second Avenue 
Spokane, Washington 99202 

Construction 
Contractor Eric Risher Piersol Construction, Inc. 

2233 South Garfield Road 
Airway Heights, Washington 99001 

 Summary 4.16.

The metal-contaminated sediments at the Barker Road North project site beach area were 
remediated using a capping approach to reduce potential exposure pathways detrimental to 
human health and the environment.  The capping design consisted of excavating approximately 
1.07 feet of contaminated sediments throughout the project area, placing 4 inches of filter rock 
material on top of the remaining metals-contaminated soil to reduce sediment migration/transport 
through the cap, and the placement of approximately 16 inches of large rock capping material 
above the filter rock to reduce erosion and stabilize the cap area.  This remediation design was 
successfully implemented between September 25, 2012 and September 28, 2012.  

 References 4.17.

GeoEngineers, Inc. 2012. “100% Design Report River Sediment Capping Design Spokane River 
Beach Cleanup Sites, Barker Road North Project Site.” GEI File Number 0504-072-00. 

Washington State Department of Ecology. 2006. “Sampling and Testing Report Spokane River 
Shoreline Site at Barker Road North, Spokane, WA.” 
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Site Photographs

Barker Road North
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B4-2

View of site from Barker Road North bridge facing north during construction.

View of site facing west-northwest (downstream) during construction.
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Barker Road North
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B4-3

View of site from Barker Road North bridge facing east-southeast (upstream) post-construction.
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SAMPLING AND ANALYSIS PLAN 

Spokane River Shoreline Site at Barker Road North 
Spokane, WA 

By 
Brendan Dowling – Project Manager 

June 2006 
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Toxics Cleanup Program 
Eastern Regional Office 

Spokane, WA
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1.0 INTRODUCTION 
 

Areas of the Spokane River and its banks have been impacted by contaminants such as 
arsenic, lead and zinc as a result of mining activities taking place in the surrounding region.  The 
U.S. Environmental Protection Agency (EPA) and Washington State Department of Ecology 
(Ecology) have identified specific locations along the Spokane River for remedial action based 
on potential human and ecological exposures1.  The Barker Road North Shoreline Recreational 
Sediment Site, located on the north side of the Spokane River (approximately river mile 90.4)2 
has been identified as a site due to potential risks posed to recreational users (Figure 1).  During 
the Fall of 2000, seven (7) sediment samples were collected by the EPA at the Site to evaluate 
the risks posed to human receptors3. 
  

The purpose of this Sampling and Plan (SAP) is to outline confirmatory sample collection 
and analysis to further understanding of the nature and extent of arsenic and lead sediment 
contamination at the Site.  The sampling results will support remedial cleanup planning. 
 
 

2.0 SITE DESCRIPTION 
 

The Barker Road North Site is contained within State Park recreational land and 
Department of Natural Resources shoreline aquatic lands.  The area is located upstream of the 
Barker Road Bridge along the north bank.  During the high flow Spring runoff parts of the 
shoreline area of concern can be flooded but are exposed and dry during the Summer and Fall 
low flow period.  The Site is surrounded by residential land to the north and east with access 
gained to the Site via a State Park’s controlled gravel path adjacent to Barker Road.  The ease of 
access to the Site from Barker Road and the level plain of the Site provide an area associated 
with high recreational activity, primarily as a canoe and kayak launch site in areas of fine-
grained sediment.  The cobble sized material intermixed with gravel directly adjacent to the bank 
of the Spokane River within the Site area is not expected to require remedial action.  The 
approximate total area of investigative floodplain area of focus is ~ 0.40 acres. 
 
 

3.0 EPA SAMPLING AND ANALYSIS 
 

In September 2000, the EPA established Risk-based Screening Concentrations (RBC’s) 
for deposition sites along the Spokane River in Washington4.  The RBC’s were adopted as site-
specific cleanup levels protective of human health and are displayed below in Table 1.  Although 
Washington State has not adopted freshwater sediment cleanup levels for the protection of 
ecological health, an estimated appropriate range of sediment cleanup guidelines (SCG) based on 

                                                 
1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit United States 
Environmental Protection Agency, September 2002. 
2 Within the NW ¼ of Section 4, Township 25 North, Range 44 East of the Willamette Meridian. 
3 Final Field Sampling Plan; Addendum No. 18, Fall 2000 Field Screening of Sediment in Spokane River 
Depositional Areas, Summary of Results; Revision 1; Coeur d’ Alene Basin Remedial Investigation/Feasibility 
Study; January 2001. 
4 Screening Level Human Health Risk Assessment for Nonresidential Receptors; Revision 2; Spokane River, 
Washington; Coeur d’ Alene Basin RI/FS; September 2000. 
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current research has been made and are also included in Table 1.  These values are included as 
screening values within this SAP. 

Samples collected by the EPA contractor were field sieved with materials passing number 
80 (<180 µm) analyzed for arsenic, lead and zinc using x-ray fluorescence (XRF).  A single 
confirmation sample was collected from the Site and submitted to a Contract Laboratory 
Program (CLP) lab for lead and zinc analysis.  The testing detection limits (DL) for the EPA 
XRF sampling are included in Table 1. 

Contaminant RBC DL SCG 5,6,7 
Arsenic 10 60-70 33 - 51 

Cadmium 49 -- 3 - 5 
Lead 700 100 128 - 430 
Zinc 17,109 50 270 - 459 

Table 1.  RBC’s from EPA RI/FS with EPA Fall 2000 Sampling Detection Limits and proposed 
sediment cleanup guideline’s (all values mg/kg) 

Results from the EPA analysis indicate that none of the seven samples exceeded the RBC 
for lead or zinc.  Arsenic concentrations are all indicated to be below 77 mg/kg but precise 
concentrations are not available due to the high DL for arsenic.  The samples were not analyzed 
for cadmium because the Site is not considered an area of special ecological concern.  The 
results of the EPA analysis are shown in Table 2. 

Sample Arsenic Lead Zinc 
1 <56 77.2 4,850 
2 <77 570 3,190 
3 <59 137 3,420 
4 <75 501 2,210 
5 <66 377 1,310 
6 <60 159 1,240 
7 <74 463 1,870 

Table 2.  Results of XRF sieved-sample analysis conducted by EPA with concentrations in 
mg/kg.8 

5 Long E.R. and L.G. Morgan.  (1991).  The potential for biological effects of sediment-sorbed contaminants tested 
in the National Status and Trends Program.  NOAA Technical Memorandum NOS OMA 52, National Oceanic and 
Atmospheric Administration, Seattle, WA, 175 pp + appendices 
6 MacDonald D. D., C.G. Ingersoll and T.A. Berger.  (2000).  Development and evaluation of consensus-based 
sediment quality guidelines for freshwater ecosystems.  Arch. Environ. Contam. Toxicol. 39, 20-31. 
7 Michelsen, T.  (2003).  Phase II Report: Development and recommendations of SQV’s for freshwater sediments in 
Washington State.  Avocet Consulting.  Publication Number: 03-09-088. 
8 Final Field Sampling Plan; Addendum No. 18, Fall 2000 Field Screening of Sediment in Spokane River 
Depositional Areas, Summary of Results; Revision 1; Coeur d’ Alene Basin Remedial Investigation/Feasibility 
Study; January 2001. 



Barker Road North Metals - Summer 2006 Sampling and Analysis Plan  

3 

4.0 PROPOSED ACTION 

Ecology has developed the following objectives for the sampling of the Barker Road North Site: 
1. Extent of Contamination – Clarify and more accurately define the extent and nature

of arsenic and lead contamination at the Site relative to recreation use.
2. Confirmatory Analysis – In order to more accurately evaluate the nature and extent of

contamination, Ecology will contract a laboratory analysis to be performed as
described below that measures the contaminants of interest in soils at concentrations
well below the XRF detection limits.

3. Further investigate and define surficial geology of the stream sediments in the area of
investigation

4. Collect information and data to support remedial action planning to support the
development and advancement of a shoreline-sediment capping remedy, including
institutional controls, to protect the remedy and focus recreational use to minimize
risks.

5.0 METHODS 

5.1 SAMPLE COLLECTION 
Materials will be collected from shallow, hand-troweled (~12 inch) test pits distributed 

over the Site.  Approximate sample locations are indicated on the attached Figure 2 and are 
based on previous sampling results, surface geology, and sediment depositional patterns.  Based 
on the approximate dimensions of the areas to be sampled, it is expected that eight (8) samples 
will be collected using a grid pattern with a spacing of approximately 50ft.  Soil/sediment 
collected from each station will be homogenized as a single sample.  Upon collection, materials 
will be placed in 1-gallon zip-locking plastic bags.  Each bag will be labeled with proper 
identification of sample location, date and time.  Samples will be named according to each 
location number with an example being: “Sample 1” which would be collected from Location 1.  
A handheld Trimble Global Positioning System (GPS) unit will be used to record the coordinates 
of each sample location.  Latitude and longitude coordinates will also be recorded in the field 
notebook.   

All field activities will be done in accordance with the attached Department of Ecology 
Site Safety Plan (Attachment 1). 

5.2 ANALYSIS METHODS 
Sample preparation and analysis will be performed in the Ecology ERO sampling room.  

At the discretion of the project manager all or a subset of the seven samples will be sieved.  Prior 
to sieving, samples will be allowed to dry.  Material will be fractioned using sieves #5 (4.00 
mm), and #10 (2 mm).  Screening analysis for arsenic and lead will be performed via handheld 
XRF on the different size fractions as determined by Ecology personnel.  Calibration of the XRF 
device will be done each day prior to sample analysis following the procedure outlined in the 
instrument handbook.  An estimated three (3) to eight (8) split samples of the material passing 
the fraction #10 (2 mm) sieve for selected samples also will be sent to a State-certified laboratory 
for arsenic and lead analysis using the following methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and
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2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using 
ICP-MS 

Following analysis, materials will be returned to the site. 
 
5.3 DATA QUALITY VALIDATION 

An analytical laboratory will be selected that is state-certified.  A copy of the data 
validation procedure and data reporting requirements from the laboratory will be defined and 
reviewed prior to project initiation to ensure sufficiency.  Laboratory data quality objectives and 
quality control measures also will be defined and reviewed prior to project initiation.  The 
laboratory data validation protocol will be the only one in place for the laboratory results. 
 
5.4 CHAIN OF CUSTODY PROCEDURES 

Samples will be handled as described in the body of the SAP.  Chain of custody forms 
will accompany all samples delivered to the laboratory.  Samples and chain of custody forms will 
be delivered by hand to the laboratory, unless sample collection schedules require that they be 
shipped to meet sample holding times.  Chain of custody forms will be signed by Ecology 
personnel prior to being handed over or delivered to the laboratory.  Laboratory personnel will 
sign and date chain of custody forms upon their receipt.  A copy of the chain of custody forms 
signed by the laboratory will be returned to the sender. 

 
 

6.0 PROJECT SCHEDULE 
 
Sample Collection…………………………………………...August 2006 
Sample Sieve and Lab Preparation………………………….August 2006 
Lab Analysis………………………………………………...August and September 2006 
Sampling and Testing Report……………………………….October 2006
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Figure 1.  Overview of location of the Barker Road North Shoreline Recreational Sediment Site. 
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Figure 2. Proposed sampling locations at the Barker Road North Shoreline Recreational Sediment Site indicated by white dots. 



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-009Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 4:30 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateBARKER-COMP-1
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A5.97 0.44
mg/Kg KEA8/21/2012Barium EPA 6020A54.0 0.44 M3
mg/Kg KEA8/21/2012Cadmium EPA 6020A1.37 0.44
mg/Kg KEA8/21/2012Chromium EPA 6020A6.52 0.44
mg/Kg KEA8/21/2012Lead EPA 6020A68.6 0.44
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020AND 0.044
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.44
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.44
Percent WOZ8/20/2012%moisture %moisture6.2

120820009-010Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 5:00 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateBARKER-COMP-2
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A15.2 0.468
mg/Kg KEA8/21/2012Barium EPA 6020A90.7 0.468 M3
mg/Kg KEA8/21/2012Cadmium EPA 6020A8.11 0.468
mg/Kg KEA8/21/2012Chromium EPA 6020A14.9 0.468
mg/Kg KEA8/21/2012Lead EPA 6020A377 0.468
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020A0.117 0.0468
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.468
mg/Kg KEA8/21/2012Silver EPA 6020A0.532 0.468
Percent WOZ8/20/2012%moisture %moisture4.3

Page 5 of  6Tuesday, August 21, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-011Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 5:25 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateBARKER-COMP-3
10:20 AM

Comments

mg/Kg KEA8/21/2012Arsenic EPA 6020A15.3 0.482
mg/Kg KEA8/21/2012Barium EPA 6020A66.6 0.482 M3
mg/Kg KEA8/21/2012Cadmium EPA 6020A3.69 0.482
mg/kg KEA8/21/2012Chromium EPA 6020A16.8 0.482
mg/kg KEA8/21/2012Lead EPA 6020A260 0.482
mg/Kg KEA8/21/2012Mercury-ICPMS EPA 6020AND 0.0482
mg/Kg KEA8/21/2012Selenium EPA 6020AND 0.482
mg/Kg KEA8/21/2012Silver EPA 6020AND 0.482
Percent WOZ8/20/2012%moisture %moisture7.1

Authorized Signature

Kathy Sattler, Lab Manager

M3 Spike recovery value is unusable. Analyte concentration disproportionate to the spike level. Blank spike recovery acceptable
MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Page 6 of  6Tuesday, August 21, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120820009

Analytical Results Report

Project Name: SPOKANE RIVER BEACH 
CLEANUP 0504-072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120820009-010Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 8/17/2012
Sampling Time 5:00 PM

Date/Time Received 8/20/2012

Sample Location

Extraction DateBARKER-COMP-2
10:20 AM

Comments

ppm ETL8/22/2012TCLP Lead EPA 6020A0.124 0.05

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Page 2 of  2Wednesday, August 22, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120820009
Project Name: SPOKANE RIVER BEACH 

CLEANUP 0504-072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

8/21/2012Arsenic 29.5 100.835.6 mg/Kg 2.0 0-20 8/20/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

8/21/2012Arsenic ND mg/Kg 0.001 8/20/2012
8/21/2012Barium ND mg/Kg 0.001 8/20/2012
8/21/2012Cadmium ND mg/Kg 0.001 8/20/2012
8/21/2012Chromium ND mg/Kg 0.001 8/20/2012
8/21/2012Lead ND mg/Kg 0.001 8/20/2012
8/21/2012Mercury-ICPMS ND mg/Kg 0.0001 8/20/2012
8/21/2012Selenium ND mg/Kg 0.001 8/20/2012
8/21/2012Silver ND mg/Kg 0.001 8/20/2012
8/22/2012TCLP Lead ND ppm 0.05 8/22/2012

Parameter

Duplicate
Duplicate

Result
AR

%RPD Analysis DateUnits
Sample
Result %RPD Prep DateSample Numbe

120820009-005 8/21/2012Silver ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Selenium ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Mercury-ICPMS ND 0-20mg/KgND 0.0 8/20/2012
120820009-005 8/21/2012Lead 41.8 0-20mg/Kg41.3 1.2 8/20/2012
120820009-005 8/21/2012Chromium 8.45 0-20mg/Kg7.89 6.9 8/20/2012
120820009-005 8/21/2012Cadmium 1.46 0-20mg/Kg1.29 12.4 8/20/2012
120820009-005 8/21/2012Barium 59.2 0-20mg/Kg53.2 10.7 8/20/2012
120820009-005 8/21/2012Arsenic 7.43 0-20mg/Kg6.93 7.0 8/20/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 2 of  2Wednesday, August 22, 2012

Comments:

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-001

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-002

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: ISLANDS-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-003

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-004

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: MYRTLE-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-005

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-006

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-007

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Sample #: 120820009-008

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: FLORA-COMP-4

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-009

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-1

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-010

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-2

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120820009Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 8/20/2012

Project Name: SPOKANE RIVER 
BEACH CLEANUP 0504-
072-00

SPOKANE WA 99202

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

Sample #: 120820009-011

Date Collected: 8/17/2012

Date Received: 8/20/2012 10:20:00 A

Customer Sample #: BARKER-COMP-3

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 8/30/2012%moisture Normal (6-10 Days)S

Arsenic 8/30/2012EPA 6020A Normal (6-10 Days)S

Barium 8/30/2012EPA 6020A Normal (6-10 Days)S

Cadmium 8/30/2012EPA 6020A Normal (6-10 Days)S

Chromium 8/30/2012EPA 6020A Normal (6-10 Days)S

Lead 8/30/2012EPA 6020A Normal (6-10 Days)S

Mercury-ICPMS 8/30/2012EPA 6020A Normal (6-10 Days)S

Selenium 8/30/2012EPA 6020A Normal (6-10 Days)S

Silver 8/30/2012EPA 6020A Normal (6-10 Days)S

TOTAL 8 8/30/2012N/A Normal (6-10 Days)S

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes       

Samples received intact? Yes       

What is the temperature inside the cooler? 1.1       

Samples received with a COC? Yes       

Samples received within holding time? Yes       

Are all sample bottles properly preserved? ICE       

Are VOC samples free of headspace? N/A       

Is there a trip blank to accompany VOC samples? N/A       

Labels and chain agree? Yes       





Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120925059

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120925059-001Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 12:35 PM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-1 (1-1.5)
1:30 PM

Comments

mg/Kg KEA10/2/2012Arsenic EPA 6020A9.47 0.532
mg/Kg KEA10/2/2012Lead EPA 6020A182 0.532
Percent KEA10/2/2012%moisture %moisture7

120925059-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 12:27 PM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-2 (1-1.5)
1:30 PM

Comments

mg/Kg KEA10/2/2012Arsenic EPA 6020A5.63 0.526
mg/Kg KEA10/2/2012Lead EPA 6020A15.8 0.526
Percent KEA10/2/2012%moisture %moisture6.6

120925059-003Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 12:20 PM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-3 (1-1.5)
1:30 PM

Comments

mg/Kg KEA10/2/2012Arsenic EPA 6020A5.90 0.541
mg/Kg KEA10/2/2012Lead EPA 6020A24.6 0.541
Percent KEA10/2/2012%moisture %moisture9

Page 1 of  3Tuesday, October 09, 2012

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120925059

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120925059-004Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 12:11 PM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-4 (1-1.5)
1:30 PM

Comments

mg/Kg KEA10/2/2012Arsenic EPA 6020A10.2 0.548
mg/Kg KEA10/2/2012Lead EPA 6020A74.2 0.548
Percent KEA10/2/2012%moisture %moisture8.5

120925059-005Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 12:03 PM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-5 (1-1.5)
1:30 PM

Comments

mg/Kg KEA10/2/2012Arsenic EPA 6020A7.97 0.522
mg/Kg KEA10/2/2012Lead EPA 6020A37.9 0.522
Percent KEA10/2/2012%moisture %moisture4.9

120925059-006Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 11:50 AM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-6 (1-1.5)
1:30 PM

Comments

mg/Kg KEA10/2/2012Arsenic EPA 6020A13.0 0.521
mg/Kg KEA10/2/2012Lead EPA 6020A504 0.521
Percent KEA10/2/2012%moisture %moisture8.7

Page 2 of  3Tuesday, October 09, 2012
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120925059

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120925059-007Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 11:56 AM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-7 (1-1.5)
1:30 PM

Comments

mg/Kg KEA10/2/2012Arsenic EPA 6020A12.3 0.524
mg/Kg KEA10/2/2012Lead EPA 6020A50.2 0.524
Percent KEA10/2/2012%moisture %moisture7.4

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Batch #: 120925059

Analytical Results Report

Project Name: SPOKANE BEACHES 0504-
072-00

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

120925059-006Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 9/25/2012
Sampling Time 11:50 AM

Date/Time Received 9/25/2012

Sample Location

Extraction DateBARKER-6 (1-1.5)
1:30 PM

Comments

mg/L ETL10/16/2012SPLP Arsenic EPA 6020AND 0.05
mg/L ETL10/16/2012SPLP Lead EPA 6020AND 0.05

Authorized Signature

Kathy Sattler, Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.
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Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120925059
Project Name: SPOKANE BEACHES 0504-

072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

10/2/2012Lead 0.05 98.40.0492 80-120mg/kg 9/29/2012
10/2/2012Arsenic 0.05 97.60.0488 80-120mg/kg 9/29/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

10/2/2012Lead 31.5 90.548.8 mg/kg 0.8 0-20 9/29/2012
10/2/2012Arsenic 31.5 93.232.2 mg/kg 1.2 0-20 9/29/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120917034-008 10/2/2012Lead 31.5 91.749.2 75-125mg/kg20.3 9/29/2012
120917034-008 10/2/2012Arsenic 31.5 94.532.6 75-125mg/kg2.84 9/29/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

10/2/2012Arsenic ND mg/Kg 0.001 9/29/2012
10/2/2012Lead ND mg/Kg 0.001 9/29/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Monday, October 08, 2012

Comments:

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: GEO ENGINEERS

Attn: JOHN HANEY

Address: 523 E 2ND
SPOKANE, WA 99202

Analytical Results Report

Batch #: 120925059
Project Name: SPOKANE BEACHES 0504-

072-00

Quality Control Data

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

10/16/2012SPLP Lead 0.05 95.80.0479 80-120mg/L 10/16/2012
10/16/2012SPLP Arsenic 0.05 100.40.0502 80-120mg/L 10/16/2012

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

10/16/2012SPLP Lead 2.5 96.82.42 mg/L 1.2 0-25 10/16/2012
10/16/2012SPLP Arsenic 2.5 104.42.61 mg/L 3.4 0-25 10/16/2012

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

120925059-006 10/16/2012SPLP Lead 2.5 95.62.39 80-120mg/LND 10/16/2012
120925059-006 10/16/2012SPLP Arsenic 2.5 108.02.70 80-120mg/LND 10/16/2012

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

10/16/2012SPLP Arsenic ND mg/L 0.001 10/16/2012
10/16/2012SPLP Lead ND mg/L 0.001 10/16/2012

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Friday, October 26, 2012

Comments:

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Login Report

Anatek Labs, Inc.
1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 120925059Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 9/25/2012

Project Name: SPOKANE BEACHES 
0504-072-00

SPOKANE WA 99202

Sample #: 120925059-001

Date Collected: 9/25/2012

Date Received: 9/25/2012 1:30:00 P

Customer Sample #: BARKER-1 (1-1.5)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 10/5/2012%moisture Normal (6-10 Days)S

ARSENIC 10/5/2012EPA 6020A Normal (6-10 Days)S

LEAD 10/5/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120925059-002

Date Collected: 9/25/2012

Date Received: 9/25/2012 1:30:00 P

Customer Sample #: BARKER-2 (1-15)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 10/5/2012%moisture Normal (6-10 Days)S

ARSENIC 10/5/2012EPA 6020A Normal (6-10 Days)S

LEAD 10/5/2012EPA 6020A Normal (6-10 Days)S

Sample #: 120925059-003

Date Collected: 9/25/2012

Date Received: 9/25/2012 1:30:00 P

Customer Sample #: BARKER-3 (1-15)

Comment:

Collector: SCOTT LATHEN

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 10/5/2012%moisture Normal (6-10 Days)S

ARSENIC 10/5/2012EPA 6020A Normal (6-10 Days)S

LEAD 10/5/2012EPA 6020A Normal (6-10 Days)S



Order ID: 120925059Customer Name: GEO ENGINEERS

523 E 2ND

Contact Name: JOHN HANEY

Comment:

Order Date: 9/25/2012

Project Name: SPOKANE BEACHES 
0504-072-00

SPOKANE WA 99202

Sample #: 120925059-004

Date Collected: 9/25/2012

Date Received: 9/25/2012 1:30:00 P
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November 1, 2012

Mr. Jason Scott

Associate Fisheries Scientist‐ GeoEngineers 

523 East Second Avenue

Spokane, Washington 99202

Re: Archaeological Monitoring of Four Locations for the Toxics Cleanup Program—Spokane

River Metals Sites Project, Spokane County, Washington.

Dear Mr. Scott,

As  you  are  aware,  Plateau  Archaeological  Investigations  (Plateau)  recently  conducted

archaeological monitoring at four locations for the Toxic Cleanup Program – Spokane River Metals

Sites Project.  The four project locations at which archaeological monitoring was completed are

Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The following is our report of

our investigations.

PROJECT BACKGROUND
The Toxics Cleanup Program – Spokane River Metals Sites Project is the cleanup of seven shoreline

sites  along  the  Spokane River  in  Spokane County, Washington  (Figure  1).   These  sites  have

accumulated deposits of metals from historic mining activities in the Coeur d’Alene basin of Idaho.

Implementation of cleanup at these sites required limited excavation of materials, sediment caps,

and disturbance caused by heavy machinery.

This was a state funded project, and the potential impacts to historic properties must be considered

prior to implementation, as per Executive Order 05‐05.  To that end, the Department of Ecology

retained Plateau Archaeological Investigations (Plateau) to conduct the cultural resources survey.

The initial survey was completed in in 2007 and results and recommendations were reported on

in Toxics Cleanup Program – Spokane River Metals Sites Project Cultural Resource Survey Spokane County,

Washington (Harder and Hannum 2007), and briefly discussed below.
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2007 Cultural Resource Survey

The seven project areas were designated Murray Road, Harvard Road, Barker Road North, Barker

Road South, Flora Road, Myrtle Point, and  Islands Lagoon.   The  intensive pedestrian  survey

resulted  in  the  recordation  of  two  pre‐contact  sites  and  one  historic‐era  site.    In  addition,  a

management plan was developed for each of the six project area.     

One pre‐contact cairn and one pre‐contact weir were recorded during the survey of the access route

to the Murray Road Project Area.  Plateau observed no surface indications of Native American

habitation within the remediation area.  No excavations are planned for this project area, however,

the potential still exists that undetected resources are present.   Plateau recommended that the

Department of Ecology verify that the sites will not be impacted prior to any remediation activities,

and that an archaeologist define a buffer of 16 feet (ft (5.0 meters [m]), at a minimum, around the

features  to  insure  that  they  are  not  disturbed  during  remediation  activities.    Beyond  these

measures, Plateau recommended no  further archaeological  investigations at  the Murray Road

Project Area.  

The Harvard Road Project Area is the only remediation where the Department of Ecology planned

to excavate.  Plateau found no surface evidence of Native American occupation in the project area.

However, site 45SP227, a pre‐contact site, lies directly across the Spokane River.  There is a potential

that a corresponding site lies across the river in or near the Harvard Road Project Area.  Given the

nature  of  the  project,  Plateau  recommended  that  an  archaeologist  monitor  the  mechanical

excavations. 

Both  the Myrtle  Point  Project Area  and  the  Islands  Lagoon  Project Area  are  located within

previously recorded archaeological sites.  The Myrtle Point Project area is located within 45SP236

site boundaries which included historic foundation features.  The Islands Lagoon Project Area is

located in the traditional cultural property known as Coyote’s Rocks (45SP341).  Plateau found no

surface indications of either site within the project areas.  Given the importance of both locations,

Plateau recommended that an archaeologist review final project plans to ensure that archaeological

deposits  are  not  inadvertently  disturbed.    Should  project  plans  necessitate  plant  removal  or

excavations within these two project areas, archaeological monitoring was recommended.

No evidence of Native American or historic‐era occupation was observed at the Flora Road, Barker

Road North, and Barker Road South project areas, and no further archaeological investigations

were recommended. 

2008 Archaeological Monitoring

In 2008, Plateau monitored excavations at the Harvard Road Project Area (DeRose 2008).  During

periods of high water,  the Spokane River  forms an eddy  ideal  for  fish spawning habitat over

contaminated  sediment.   This  area  is  also used  as  a  river  access point.   Given  this, Ecology

proposed to remove a maximum of 1.0 ft (0.3 m) of sediment from the Primary Project Area, which

measures approximately 100 x 200 ft (30.5 x 51.0 m).  In addition, 6.0 inches (in) (15.2 centimeters
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[cm])  of  sediment  will  be  removed  from  the  Boat  Ramp  Project  Area,  which  measures

approximately 40 x 40 ft (12.2 x 12.2 m).  These two areas will be capped with clean material.

Totaled, Plateau monitored ground disturbing activities across 21,600‐ft2 (0.49 acre).  No Native

American or historic‐era cultural materials or features was observed during monitoring activities.

2012 Archaeological Monitoring

Following the initial remediation at the Department of Ecology (DOE) locations, it was determined

that removal of sediments containing heavy metals would need to be removed.  In 2012, the DOE

prepared a Cultural Resource Monitoring Plan that included four of the original areas surveyed in

2007: Myrtle Point, Islands Lagoon, Flora Road, and Barker Road North.  The project areas are non‐

contiguous and lie in portions of Sections 04 and 12 of Township 25 North, Range 44 East, and

Section 08 of Township 25 North, Range 45 East, Willamette Meridian (Figure 2).  The following

report describes the monitoring efforts and results for the four project areas.

BACKGROUND RESEARCH
There are 41 cultural  resources within 1.0 mile  (1.6 kilometers  [km]) of  the  four project areas

(Department of Archaeology and Historic Preservation [DAHP] 2012).  Many of the recorded sites

within 1.0 mile (mi) (1.6 kilometers [km]) of the Toxics Cleanup Program – Spokane River Project

areas are the result of a cultural resource survey conducted by Center of Northwest Anthropology

(CNA) in 1989 prior to the construction of the Spokane Centennial Trail (Draper and Andrefsky

1991).  The Centennial Trail measures approximately 40 mi (67 km) from the Washington/Idaho

border  to  the mouth of  the Little Spokane River.   CNA personnel  recorded 72 archaeological

resources along the proposed trail.  Of these cultural resources, 24 lie within 1.0 mi (1.6 km) of the

project areas (Table 1).

There have been greater than 30 additional cultural resource surveys completed within 1.0 mi (1.6

km)  of  the  four  project  areas,  including  the  2007  pedestrian  survey  and  2008  archaeological

monitoring of portions of the Toxics Cleanup Program – Spokane River project (DAHP 2012).

Table 1.  Previously Recorded Cultural Resources.

Site Number Site Type Nearest Project Area(s)

45SP49 Historic School Myrtle Point and Islands Lagoon

45SP56 Historic Park Myrtle Point and Islands Lagoon

45SP79 Historic Homestead Myrtle Point and Islands Lagoon

45SP200 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP219 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP220 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP221 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP227 Pre‐contact Camp Barker Road North
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45SP229 Pre‐contact Camp Flora Road

45SP230 Historic Irrigation Property Flora Road

45SP231 Historic Railroad Property Flora Road

45SP232 Pre‐contact Camp Flora Road

45SP233 Multi‐component Myrtle Point and Islands Lagoon

45SP234 Pre‐contact Cairn Myrtle Point and Islands Lagoon

45SP235 Historic Cairn Myrtle Point and Islands Lagoon

45SP236 Historic Homestead Myrtle Point and Islands Lagoon

45SP237 Historic Homestead Flora Road & Barker Road North

45SP238 Pre‐contact Camp Barker Road North

45SP239 Pre‐contact Camp Flora Road

45SP240 Pre‐contact Cairn Flora Road

45SP241 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP242 Pre‐contact Camp Flora Road

45SP243 Pre‐contact Camp Barker Road North

45SP244 Pre‐contact Camp Myrtle Point and Islands Lagoon

45SP341 Traditional Cultural Property Myrtle Point and Islands Lagoon

45SP450 Historic Road Flora Road & Barker Road North

45SP451 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP452 Historic Irrigation Property  Barker Road North

45SP454 Pre‐contact Isolate Flora Road & Barker Road North

45SP455 Historic Debris Scatter Flora Road & Barker Road North

45SP456 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP457 Multi‐component Myrtle Point and Islands Lagoon

45SP458 Historic Debris Scatter Flora Road & Barker Road North

45SP462 Historic Structure Myrtle Point, Islands Lagoon & Flora Road

45SP463 Historic Debris Scatter Flora Road

45SP465 Historic Road Myrtle Point and Islands Lagoon

45SP467 Historic Irrigation Property Flora Road & Barker Road North

45SP468 Historic Railroad Property Flora Road

45SP496 Historic Homestead Myrtle Point and Islands Lagoon

45SP499 Historic Railroad Property Myrtle Point and Islands Lagoon

45SP502 Historic Structure Barker Road North

45SP504 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP519 Pre‐contact Isolate Myrtle Point and Islands Lagoon

45SP530 Historic Bridge Flora Road & Barker Road North

45SP547 Historic Structure Myrtle Point and Islands Lagoon

45SP669 Historic Isolate Flora Road

45SP670 Historic Isolate Flora Road

45SP686 Historic Debris Scatter Flora Road & Barker Road North
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FIELD PROCEDURES AND FIELDWORK
The  Department  of  Ecology  prepared  a  Cultural  Resource  Monitoring  Plan,  and  the  field

archaeologists followed the procedures set forth. Monitoring generally involved maintaining a safe

distance from the machinery and intermittently walking areas that had been disturbed. Monitoring

work was focused in the areas being excavated during any given moment with attention paid to

cuts in native sediments, if any were present.  Safety concerns pertaining to heavy metals dictated

observation potential in all instances.  The backfill spoils were visually checked during excavation

work and at the end of each day to help insure that no resources were missed.

An  archaeologist  from  Plateau was  onsite  for monitoring  for  a  total  of  eight  days  between

September 4, 2012 and October 1, 2012.  Louis Fortin, M.A., was present for all monitoring except

one day.  David Harder, M.A. was present for monitoring on October 1, 2012.  Daily mechanical

excavation activities were conducted by Piersol Construction, Inc. (PCI), with Eric Risher acting as

the Project Foreman.  Jeff Fealko, Engineering  Inspector  from GeoEngineers,  Inc., was present

throughout project activities.

Monitoring work and ground disturbance occurred across the four locations, with excavation of

rock and heavy metals sediment, followed by capping with variable sized gravel.  Excavations were

conducted with the use of three excavators: a Volvo ECR58, a Volvo ECR88, and a Case CX36B.

Bucket  capacity varied  from ¼  to ½  cubic yards  (yd3).   The  four  locations have been heavily

modified over time, from pedestrian traffic and seasonal flooding, the latter resulting in nearly all

areas with  the ground being disturbed prior  to  the  initiation of  this project.   All  excavations

conducted during this project were in previously disturbed areas containing fluvial sediment from

flooding, as well as heavy metals.

Due to the presence of heavy metals, it was advised against the screening of material at arbitrary

intervals, only if cultural material was observed during the monitoring process would excavation

be stopped and material screened to determine its origin as Native American or historic‐era.

At each project area,  the  initial work allotted  to  the excavation of heavy metals,  followed by

placement of graded rock. The following is a daily summary of the conditions, excavation activities,

and cultural resource monitoring for each location.

Myrtle Point and Islands Lagoon Project Areas

The Myrtle Point and Islands Lagoon project areas are located in Section 04 of Township 25 North,

Range 44 East (Figures 2).   Both the Myrtle Point and Island Lagoons project areas are located

between rivermile  (RM) 84 and RM 85.   The Myrtle Point Project Area covers 0.75 acre of  the

eastern portion of the point, and consists of a cobble beach lined with thick Hawthorne, cheatgrass,

knapweed, aspen saplings, and various bushes.  The Islands Lagoon Project Area covers 0.75 acre,

and consists of a sandy beach overlooking a secluded lagoon.  The slope between the Centennial

Trail and the beach consists of a relatively dense understory of Hawthorne, and various grasses

amidst ponderosa trees.
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September 4, 2012

Weather  conditions were  excellent  for archaeological monitoring with  clear,  sunny  skies and

temperatures ranging between 48 and 81° during excavations. Excavation at Myrtle Point (Figure

3) ran in a north‐south direction along the Spokane River, and consisted of skimming the surface

to a depth of 6.0 in (15 cm) to remove heavy metal deposits.  An area measuring approximately 125

x 25 ft (38.1 x 7.6 m), with a total volume of 45 yd3 (34.4 m3) of material, was excavated.

Excavated material consisted of three stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐rounded pebbles and cobbles. Sediment size was predominantly sand with

20% silt. From 1.0‐5.0 in (2.5‐12.7 cm) soil was a dark reddish brown and contained high amounts

of decomposed organics and rootlets.  Iron oxidation was also present.  Sediment was sandy silt

in a loose matrix with rounded to sub‐angular rocks.  The basal excavation layer (5.0‐8.0 in [12.7‐

20.3 cm]) consisted of brownish yellow semi‐compact sandy silt with sub‐rounded to angular rocks.

White  inclusions were  also present,  suggesting  a presence  of  calcium  carbonate.   No Native

American or historic‐era cultural materials or features were observed during the monitoring.

Excavation also occurred at the Islands Lagoon Project Area (Figure 4).  Excavations included a 275‐

ft (83.8‐m) length of embankment within the river along the beach to create a flat surface for large

rock placement.  Excavation reached depths of 2.0 to 18.0 in (5.0 and 45.7 cm).  An area measuring

approximately 140 x 1.5 ft (42.7 x 0.45 m), with a total volume of 1.55 yd3 (1.19 m3) of material, was

excavated.  Excavated material consisted of one stratigraphic layer: a loose brown sediment with

rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly silty sand. No

Native American or historic‐era cultural materials or features were observed during the monitoring.

September 5, 2012

Excavation commenced at 7:00 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

47 and 81° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 24 yd3 (18.35 m3) of material, was excavated.

Excavation also occurred at the Islands Lagoon Project Area.  Excavations included a 275‐ft (83.8‐m)

length of embankment within  the  river along  the beach  to create a  flat  surface  for  large  rock

placement.  Excavation reached depths between 2.0 to 18.0 in (5.0 to 45.7 cm).  An area measuring

approximately 135 x 1.5 ft (41.1 x 0.45 m), with a total volume of 1.50 yd3 (1.15 m3) of material, was

excavated.

Soils were  consistent  from  the  previous day’s  observations  at  each  project  area.   No Native

American or historic‐era cultural materials or features were observed in either of the project areas.
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September 6, 2012

Excavation commenced at 9:20 AM at the Myrtle Point Project Area.  Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

49 and 76° during excavations. Excavation consisted of skimming the surface to a depth of 6.0 in

(15 cm) to remove heavy metal deposits.  An area measuring approximately 125 x 25 ft (38.1 x 7.6

m), with a total volume of 5.0 yd3 (3.82 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Flora Road Project Area

The Flora Road Project Area is located in Section 12 of Township 25 North, Range 44 East (Figure

2).  The project area covers 0.5 acres and sits just east of at RM 89.  The project area consists of a

cobble beach lined with Ponderosa Pines and a dense understory.

September 12, 2012

Excavation commenced at 7:35 AM at the Flora Road Project Area (Figure 5).  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between  37  and  70° during  excavations. Excavations  ran  in  an  east‐west direction  along  the

Spokane River, and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy

metal deposits.  An area measuring approximately 75 x 90 ft (22.9 x 27.4 m), with a total volume of

317.5 yd3 (242.75 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown alluvial

sediment with rounded to sub‐rounded pebbles and cobbles.  Sediment size was predominantly

sand with 25% silt.  At 1.0 ft (0.3 m), soil became dark brown in color and contained high amounts

of decomposed organics and rootlets.  Sediment was a sandy silt in a loose matrix with rounded

to sub‐angular  rocks.   No Native American or historic‐era cultural materials or  features were

observed during the monitoring.

September 13, 2012

Excavation commenced at 7:35 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

41 and 81° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 30 x 90 ft (9.1 x 27.4 m), with a total volume of 127 yd3 (97.19 m3)

of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 14, 2012

Excavation commenced at 7:15 AM at  the Flora Road Project Area.   Weather conditions were

excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging between

45 and 85° during excavations. Excavations ran in an east‐west direction along the Spokane River,

and consisted of skimming the surface to a depth of 1.27 ft (0.38 m) to remove heavy metal deposits.

An area measuring approximately 45 x 90 ft (13.7 x 27.4 m), with a total volume of 190.5 yd3 (145.65

m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

Barker Road North Project Area

The Barker Road North Project Area is located in Section 08 of Township 25 North, Range 45 East

(Figure 2).  The project area covers 0.5 acres, and sits between RM 90 and RM 91.  Much of the

Project Area is open gravel beach bordered by both manicured lawns and dense understory.

September 24, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area (Figure 6).  Weather

conditions were excellent for archaeological monitoring with clear, sunny skies, and temperatures

ranging between 48 and 76° during excavations.  Excavations ran in an east‐west direction along

the Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove

heavy metal deposits.  An area measuring approximately 41 x 55 ft (12.5 x 16.8 m), with a total

volume of 89.36 yd3 (68.32 m3) of material, was excavated.

Excavated material consisted of two stratigraphic layers.  The surface was loose brown sediment

with rounded to sub‐angular pebbles and cobbles.  Sediment size was predominantly sand with

20% silt and contained some organics.  At a depth of 1.0 ft (0.3 m), soil became a dark brown color

and contained high amounts of organics and rootlets.  Some iron oxidation was present.  Sediment

was a sandy silt in a loose matrix with rounded to sub‐angular rocks.  No Native American or

historic‐era cultural materials or features were observed during the monitoring.

September 25, 2012

Excavation commenced at 9:05 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 49 and 74° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 35 x 55 ft (10.7 x 16.8 m), with a total volume of

65.38 yd3 (49.98 m3) of material, was excavated.

Soils were  consistent  from  the  previous  day’s  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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September 26, 2012

Excavation commenced at 9:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 46 and 75° during excavations.   Excavations  ran  in an  east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 23 x 55 ft (7.1 x 16.8 m), with a total volume of

50.13 yd3 (38.33 m3) of material, was excavated.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

September 27, 2012

Excavation commenced at 7:30 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 45 and 78° during excavations.   Excavations  ran  in an east‐west direction along  the

Spokane River, and consisted of skimming the surface to a depth of 1.07 ft (0.32 m) to remove heavy

metal deposits.  An area measuring approximately 14 x 55 ft (4.3 x 16.8 m), with a total volume of

30.51 yd3 (23.33 m3) of material, was excavated.

Excavations also occurred for a restoration project that included tree plantings and a retaining wall.

Twelve pits, measuring 2.0 x 2.0 x 2.5 ft (0.6 x 0.6 x 0.76 m) each, were excavated for Ponderosa pine

plantings.  A trench measuring 4.0 ft wide x 3.0 ft deep x 20 ft long (1.2 x 0.9 x 6.1 m), was excavated

for the retaining wall.  Combined, the restoration project at the Barker Road North Project Area

involved excavation of 4.44 yd3  (3.39 m3) and 8.89 yd3  (6.79 m3), respectively, and a combined

volume of 13.33 yd3 (10.18 m3).

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.

October 1, 2012

Excavation commenced at 7:00 AM at the Barker Road North Project Area.  Weather conditions

were excellent for archaeological monitoring with clear, sunny skies, and temperatures ranging

between 60 and 79° during excavations.  The last of the excavations for this project were done for

construction of a retaining wall.  A trench measuring 7.2 ft wide x 3.2 ft deep x 72 ft long (2.2 x 1.0

x 22.0 m) was excavated, and excavation removed 13.33yd3 (10.19 m3) of material.

Soils were  consistent  from  the  previous  days’  observations  at  this  project  area.   No Native

American or historic‐era cultural materials or features were observed.
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RESULTS AND RECOMMENDATIONS
Previous archaeological surveys surrounding the Project Area have revealed thematic presence of

pre‐contact sites and/or historic sites.  Archaeological monitoring of the excavations for the Toxics

Cleanup Program – Spokane River Metals Sites Project revealed ground disturbance associated

with flooding events. This was shown by the presence of heavy metals sediment, and size‐sorted

sediment with sub‐rounded to rounded rocks associated with fluvial processes.  In all phases of

excavation that were monitored, excavations were carried out in previously disturbed riverine

sediments, hence the removal of heavy metals.

Totaled, Plateau archaeologists monitored the excavation of 981.56 yd3 (751.31 m3) of material.

Archaeological monitoring of  excavations  in  the Project Area  resulted  in  the discovery of no

archaeological resources or historic properties.

No further work is recommended unless the contractor conducts ground disturbing activities that

might impact intact land forms. If an archaeologist is not onsite and ground disturbing activities

reveal any cultural materials (e.g., structural remains, Euroamerican artifacts, or Native American

artifacts), activity should cease and the Washington State Historic Preservation Officer should be

notified  immediately.  If at any  time human  remains, suspected human  remains, or any  items

suspected to be related to a human burial (i.e., funerary items, sacred objects, or objects of cultural

patrimony) are encountered during any aspect of the project, it is imperative that operations cease

immediately within 200 ft (61 m) of the find. The area around the discovery will be secured and the

Spokane County Sheriff and the Washington State Archaeologist at the DAHP will be contacted

at once.

If you have any questions or comments about this letter and the work performed by Plateau, please

feel free to contact me.

Sincerely,

David Harder, M.A., RPA
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Figure 1. Project location.
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Figure 4.  View northeast across the Islands Lagoon Project Area.

Figure 3.  View northeast across the Myrtle Point Project Area.
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Figure 6.  View north at the Barker Road North Project Area.

Figure 5.  View northeast across the Flora Road Project Area.
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SECTION 5 
5.0 HARVARD ROAD 

 Site Location 5.1.

The Harvard Road site is located on Washington State Parks recreational land and Washington 
Department of Natural Resources aquatic lands, on the north side of the Spokane River, 
approximately river mile 94, adjacent to and west of Harvard Road.  Ecology conceived the project 
scope and monitored construction activity with support from Ridolfi, Inc. for contracted services. 

 Project Purpose/Goals 5.2.

The Harvard Road site is recognized as a major spawning area for rainbow trout on the Spokane 
River.  The purpose of the project was to remediate contaminated sediments used by rainbow trout 
for spawning and to protect the health of recreational users of the river by constructing a 
hydraulically-stable, engineered cap.  The area around the nearby boat launch was included in the 
project boundaries; this area was modified to limit the use of boat trailers in areas where rainbow 
trout redds are likely to occur during spawning.  The cap material specified spawning sized gravels 
in riverward portions of the site and included excavation of contaminated material to retain current 
river bed elevations thereby reducing the possibility that redds would be de-watered as river 
elevations decrease seasonally.  

 Site Sampling Activity 5.3.

In 2005, seven samples were collected within the Project Site boundaries to assess sediment 
contamination (Ecology 2006).  Sampling results indicate that three samples exceeded the 
established EPA risk-based screening concentration of 10mg/kg for arsenic for the Spokane River 
project sites in Washington.  

As an addendum to the 2005 Sampling and Testing Report for Harvard Road North, an additional 
six samples were collected on December 12, 2006 to assist in remedial planning. Results from this 
sampling indicate that six samples exceeded the established EPA risk-based screening 
concentration for arsenic and one sample exceeded the established EPA risk-based screening 
concentration for lead. 

Table 5-1 summarizes the 2005 and 2007 sampling results.  

TABLE 5-1. HARVARD ROAD SAMPLING SUMMARY (PRE-EXCAVATION) 

Sample ID 

Arsenic 
Concentration 

(mg/kg) 

Cadmium 
Concentration 

(mg/kg) 

Lead 
Concentration 

(mg/kg) 

Zinc 
Concentration 

(mg/kg) 

2005 Sampling and Testing Report 

1B 8.98 3.4 210 1090 

3B 11.1 4.2 262 1350 

5B 12.1 4.5 231 1240 

8B 25.4 4.3 140 3320 

10B 7.05 2.6 127 693 

11B 6.23 2.4 173 591 
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Note: 
(Ecology 2005) 

 Site Access 5.4.

The site was accessed from the gravel parking area adjacent to Harvard Road on the north side of 
the river. The parking area was used for staging during excavation and cap material placement. All 
access and work was completed on Washington State Parks and Recreation land.   

 Excavation and Disposal 5.5.

The Harvard Road site was excavated to a depth of approximately 12-inches.  Nine hundred and 
sixteen tons of waste material were removed and transported off site for disposal at Waste 
Management’s, RCRA Subtitle D, Graham Road landfill located in Medical Lake, Washington.  
See Appendix C5 for certificates of disposal. 

 Post-Excavation Sampling 5.6.

After excavation, seven samples were collected at approximately 12 inches bgs, to document 
metals concentrations of material remaining in-place beneath the cap. Post-excavation results 
indicate that six samples exceeded the established EPA risk-based screening concentration for 
arsenic and one sample exceeded the established EPA risk-based screening concentration for lead.  

Table 5-2 summarizes the post-excavation 2007 sampling results.  

TABLE 5-2. HARVARD ROAD SAMPLING SUMMARY (POST-EXCAVATION) 

Sample ID 
Arsenic 

Concentration 
(mg/kg) 

Cadmium 
Concentration 

(mg/kg) 

Lead 
Concentration 

(mg/kg) 

Zinc 
Concentration 

(mg/kg) 

Post-Excavation—August 21, 2007 

1 16.4 6.82 63.9 1030 

2 10.5 2.8 35.9 615 

3 15.6 5.5 85.2 1130 

4 17.8 5.26 46.9 1140 

5 12.4 4.0 95.8 640 

6 10.2 4.7 43.9 1130 

7 5.47 25.1 911 1550 

Sample ID 

Arsenic 
Concentration 

(mg/kg) 

Cadmium 
Concentration 

(mg/kg) 

Lead 
Concentration 

(mg/kg) 

Zinc 
Concentration 

(mg/kg) 
2007 Addendum Sampling and Testing Report—December 12, 2006 

1-06 16.5 8.48 414 1670 

2-06 20.9 7.99 103 2850 

3-06 17.6 8.35 414 2840 

4-06 19.2 10.2 628 2420 

5-06 16.7 9.8 816 2680 

6-06 16.8 11.4 453 2980 
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 Cap Material 5.7.

Based on review of field reports prepared at the time of construction, Zach Hedgpeth from Ecology 
visually observed and approved imported material. The material delivery summary and truck tickets 
are included in Appendix C5.   

 Filter Rock Placement 5.8.

The project design did not use a specific layer for filter rock. 

 Capping Material Placement 5.9.

The project design included capping material placement in three areas encompassing 
approximately 41,000 square feet. The first area was capped with approximately 12 inches of 
rounded gravel spawning mix over approximately 23,000 square feet along the river bank.  The 
second area was capped with approximately 6 inches of 5/8-inch crushed gravel over 
approximately 16,600 square feet in the upslope parking area.  The third area (the boat launch) 
was capped with two types of material: approximately 2 inches of 5/8-inch crushed gravel was 
placed over approximately 500 square feet of the approach to the boat launch and a gravel 
spawning mix was placed over approximately 1,400 square feet of the boat launch area.  The 
capped areas are shown in the as-built drawing included in Appendix A5. The material delivery 
summary and truck tickets are included in Appendix C5.     

 Survey 5.10.

Following the placement of capping material, a final survey was completed to document horizontal 
and vertical constructed limits.  See Appendix A5 for the as-built survey results. 

 Quantities 5.11.

The rounded spawning mix and 5/8-inch materials were delivered between August 26, 2007 and 
August 29, 2007.  The material summary spreadsheet and truck tickets are included in Appendix 
C5.  

 Chronology of Events 5.12.

Construction activities are described in detail in this section and summarized by daily activity in 
Table 5-3 below.  Some activity dates were not identified in the project field reports, and therefore 
excluded from Table 5-3. 

TABLE 5-3. DAILY SUMMARY OF PROJECT ACTIVITIES 

Date Activities 

08/18/07 
The contractor, Able Cleanup Technologies (ACT) mobilized to the site. Construction 
staking was completed by Tate Engineering. Boulders were moved to delineate the new 
boat launch ramp area.  

08/19/07 

Excavation along the western upslope side of the river bank began. Material was 
transferred from the river bed to plastic-lined upland staging area, and finally into trucks 
for transport to the Graham Road Landfill. Eight truck trips (approximately 250 tons) of 
material were removed from the site. 
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Date Activities 

08/20/07 Excavation continued and 10 truckloads (approximately 310 tons) of material were 
removed from the site.  

08/21/07 Excavation completed. Ten truckloads (approximately 300 tons) of material were removed 
from the site. Seven post-excavation samples were obtained.    

08/26/07 Final transport of excavated material completed. Twenty-four truckloads (approximately 
670 tons) of spawning mix capping material was delivered and placed.  

08/28/07 

Seven trucks of spawning mix and ten trucks of 5/8-inch crushed rock were delivered. The 
boat launch was constructed, rolled with a smooth drum vibratory roller and successfully 
test driven. All capping material was “back-bladed” to smooth out the surface.  Began 
spreading an 8-inch lift of 5/8-inch crushed rock in the parking lot. 

08/29/07 Completed spreading and compacting 5/8-inch crushed rock in the parking lot with the 
exception of the outer edge fencing areas. 

09/02/07 Fencing materials were delivered and installation began.   

September 
2007 The contractor demobilized from the site. 

 Remedial Action Performance Metrics 5.13.

Based on review of available records, the construction of the remedial cap was completed in 
general accordance with the remedial design plans and specifications.  Performance metrics are 
summarized in Tables 5-4 through 5-6 below.  

TABLE 5-4. PERFORMANCE METRICS FOR REMEDIAL DESIGN PLANS AND SPECIFICATIONS 

Performance Metric 
Remedial Design 

Criteria 
Comment/Reference 

Cap Area Approximately 
41,000 square feet 

Final cap area measured by survey as approximately 
41,500 square feet.  See Appendix A5 for the design 
and as-built plan sheets. 

Excavation 1.0 foot 
See Appendix A5 for as-built survey of capping area.  
The excavation depth could not be verified through 
available documentation.  

Filter Thickness N/A N/A 

Filter Material Gradation N/A N/A  

Cap Thickness   1.0 foot Confirmed by construction observation, and the as-
built survey included in Appendix A5 

Cap Material Gradation See Table 5-5 and 
5-6 below Confirmed by construction observation. 

Vegetation Planting Plan Per design plans. Confirmed by construction observation.   
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TABLE 5-5. HARVARD ROAD UPPER BOAT LAUNCH MATERIAL 5/8-INCH-MINUS CRUSHED GRAVEL 

Sieve Size Percent Passing (%) 

5/8 inch 95-100 

¼  inch 50-75 

No. 40 8-24 

No. 200 10 max. 

TABLE 5-6. HARVARD ROAD NORTH SITE SPAWNING MIX 

Sieve Size (inches) Percent Passing (%) 

3 inch 100 
2 inch 90-75 
1 inch 75-50 
¾ inch 50-35 
½ inch 35-20 
No. 4 

 
20-10 

No. 10 10-0 
No. 40 5-0 
No. 200 0 

 Deviations from Remedial Action Design 5.14.

No substantial deviations from the Remedial Action Design were identified based on review of 
available documentation. 

 Contact Information 5.15.

The contact information for those playing a key role in the remedial action is listed in the table 
below. 

TABLE 5-7. CONTACT INFORMATION 

Project Role Name Organization Address 

Ecology 
Oversight Zach Hedgpeth Ecology 

Eastern Region Office 
4601 North Monroe Street  
Spokane, Washington 99205 

Field 
Engineer Stephan Hannan Ridolfi Inc. 

1011 Western Avenue, Suite 1006 
Seattle, Washington 98104 

Construction 
Contractor Kip Silver Able Cleanup 

Technologies 
4117 E Nebraska Ave, 
Spokane, Washington 99217 

 Summary 5.16.

The metal-contaminated sediments at the Harvard Road project site beach areas were remediated 
using a capping approach to reduce potential exposure pathways detrimental to human health and 
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the environment.  According to the available documentation, the remediation was completed in 
general agreement with the project specifications. The remediation completed in August of 2007.  

 References 5.17.

Washington State Department of Ecology. 2006. “Harvard Road North Sampling and Testing 
Report Fall 2005.” 

Washington State Department of Ecology. 2007. “Addendum Sampling and Testing Report 
Spokane River Shoreline Site at Harvard Road North Spokane, WA.” 

Washington State Department of Ecology. 2008. “Sampling and Testing Report Spokane River 
Shoreline Site at Harvard Road Spokane, WA.” 
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Spokane River Metals Sites
Spokane County, Washington

Harvard Road
Remedial Action As-Built

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in showing features discussed
     in an attached document. GeoEngineers, Inc. can not guarantee the accuracy and content of electronic files.

The master file is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
3. This figure was originally produced in color.
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APPENDIX B5 
Construction Photos 



Site Photographs

Harvard Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B5-1

View of the site from the Harvard Road Bridge facing northwest during construction.

View from the site facing southeast during construction.



Site Photographs

Harvard Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B5-2

View of the site from the Harvard Road Bridge facing northwest during construction.

View of the site from the Harvard Road Bridge facing northwest during construction.



Site Photographs

Harvard Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B5-3

View of the site from the Harvard Road Bridge facing northwest during construction.

View of the site from the Harvard Road Bridge facing northwest post-construction.
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Introduction 
Widespread areas of the Spokane River and its banks and adjacent upland areas have been 
impacted by contaminants such as lead, arsenic and zinc originating in the mining districts of 
Idaho.  Specific locations along the river have been identified by the EPA and Ecology1 for 
remedial action based on potential human health exposures and/or critical ecological impacts.  
Harvard Road North, located on the north side of the Spokane River and just downstream of the 
Harvard Road bridge2 (see Figure 1), has been identified as a priority for additional sampling due 
to high public use as well as risk to ecological receptors. 
 
Site Investigation Objectives 
There were two primary objectives for this sampling effort: 
1) To more accurately define metals concentrations and distribution at the site. 
2) To obtain grain size distribution data in potential fish spawning areas for use during future 

remedial action planning and design. 
 
Sample Collection 
All samples were collected from hand-shoveled test pits distributed across the site in a rough grid 
pattern (see Figure 2).  Sample collection equipment was decontaminated using a scrub brush 
and non-phosphoric detergent followed by rinsing first with site water and then distilled water 
after sample collection at each location.  Both grain size and metals analyses were conducted on 
material from sample locations 1 through 8, while only metals analysis was conducted on 
materials collected from sample locations 9 through 11.  The following examples describe the 
naming scheme that was followed during sample collection: 

• “Sample 1A” – Location 1, 5-gallon bulk sample from 0-12” depth interval 
• “Sample 1B” – Location 1, plastic bag sediment sample from 0-9” depth interval3 
• “Sample 1C” – Location 1, plastic bag sediment sample from 9-15” depth interval 

 
At locations 1 through 8, 5-gallon buckets were filled with the material comprising 
approximately the 0-12” depth interval.  An attempt was made to obtain a representative sample 
through the depth interval.  These buckets of material were submitted to a local soils laboratory 
for grain size analysis via ASTM method C 136 (see Appendix A).  Finer materials (medium to 
fine sands with some silt) were collected from the sidewalls of the test pits at depths of 
approximately 9” and 15”.  These materials were placed in plastic bags for later drying, sieving, 
and analysis. 
 
At locations 9 to 11, samples of finer materials were collected at depths of approximately 2” and 
placed in plastic bags for later drying, sieving, and analysis. 
 
The following notes further describe the sampling effort and site conditions: 

• Dry field sieving was attempted at sample location 1, but the moist, cohesive nature of 
the soils led personnel to abandon this technique in favor of subsequent indoor sieving 
following drying of the material. 

                                                 
1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit 3, United States 
Environmental Protection Agency, September 2002. 
2 Within the NE ¼ of Section 9, Township 25 North, Range 45 East of the Willamette Meridian. 
3 Samples 9-11 are labeled as interval “B”, but were collected at approximate depth of 2”. 
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• An overlying loose layer of river gravel approximately 6” in thickness was encountered 
in the vicinity of sample locations 1 to 6.  This loose layer of gravel appeared to be 
thickest in the vicinity of sample location 4. 

• Old sample locations that had not been completely backfilled were noted in the vicinity 
of sample locations 7 and 8. 

• The material collected from sample locations 7 and 8 had a reddish tint, and appeared to 
be made up of non-native agglomerated finer particles in addition to more typical riverine 
materials. 

 
Photographic Documentation and GPS Locating 
Digital photos of test pits 1 to 8 were taken and are included as Appendix B to this report.  A 
hand-held Garmin global positioning system (GPS) unit was used to record latitude and 
longitude coordinates for each sampling location.  Coordinates were also recorded in the field 
logbook. 
 
Soil Sieving and XRF Analysis 
The finer-grained materials collected at the site were transported to Ecology’s Eastern Regional 
Office (ERO) and allowed to air dry.  Sieving and x-ray fluorescence (XRF) analyses were 
performed in the Ecology ERO sampling room following sample collection.  Materials were 
sieved using #5 (4.00 mm), #10 (2 mm), and #35 (500 µm) sieves, respectively.  XRF analysis 
was conducted on materials passing the #10 sieve for each sample collected.  Materials were 
returned to the site following analysis. 
 
Laboratory Metals Analysis 
Split samples of the material passing the #10 sieve for a select group of samples (see Table 1) 
from the “B” depth interval were sent to Ecology’s Manchester Environmental Laboratory 
(MEL).  The samples were analyzed for lead, arsenic, zinc, and cadmium using the following 
methods: 

• EPA SW846 – 3050B Acid Digestion of Sediments, Sludges, and Soils; and 
• EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using ICP-

MS. 
 
The report from MEL containing analysis results is attached to this report as Appendix C.  
Standard chain-of-custody forms were used to document the sample collection, routing, and 
analysis.  Materials were disposed of according to standard lab protocols following analysis. 
 
Results and Conclusions 
Sampling results for both XRF4 as well as laboratory analysis are presented in Figures 3-9.    As 
shown in the figures, laboratory analysis results have been grouped into averaging areas to 
indicate observed spatial patterns in the data, with actual values included in Table 1. 
 
 
 
 

                                                 
4 Cadmium was not detected by the XRF analyzer. 
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Sample Lead (mg/kg) Arsenic (mg/kg) Zinc (mg/kg) Cadmium (mg/kg) 
1B 210 8.98 1,090 3.4 
3B 262 11.1 1,350 4.2 
5B 231 12.1 1,240 4.5 
8B 140 25.4 3,320 4.3 
10B 127 7.05 693 2.6 
11B 173 6.23 591 2.4 

Table 1. Laboratory Analysis Results 
 
With respect to human health risk, the results have generally been evaluated against the risk-
based screening concentrations (RBCs) presented by the EPA ROD cited earlier.  Additionally, 
Ecology is evaluating the concentrations found at the site with respect to ecological impacts.  
Although freshwater sediment cleanup levels have not been set within Washington State, 
estimated appropriate cleanup criteria for ecological impacts can be made based on existing 
research.  These estimated ranges are included in Table 2 along with the relevant RBCs. 
 
 

Contaminant RBC (mg/kg) Sediment Cleanup 
Guideline (mg/kg)5,6,7 

Arsenic 10 33 - 51 
Cadmium 49 2.9 - 4.98 
Lead 700 128 - 430 
Zinc 17,109 270 - 459 

Table 2. RBCs from EPA RI/FS and Ecology Sediment Cleanup Guidelines 
 
Generally, the results indicate that lead concentrations within the site boundaries are below the 
RBC for human health.  Arsenic values are generally near background, with the exception of 
sample location 8, and possibly sample location 7.  Zinc and cadmium values in the more 
riverward sample locations are below the RBC for human health, but pose a threat to ecological 
receptors based on Ecology’s site-specific sediment cleanup guidelines as shown in Table 2. 
 
 
 
 

                                                 
5 Long E.R. and L.G. Morgan.  (1991).  The potential for biological effects of sediment-sorbed contaminants tested 
in the National Status and Trends Program.  NOAA Technical Memorandum NOS OMA 52, National Oceanic and 
Atmospheric Administration, Seattle, WA, 175 pp + appendices. 
6 MacDonald D. D., C.G. Ingersoll and T.A. Berger.  (2000).  Development and evaluation of consensus-based 
sediment quality guidelines for freshwater ecosystems.  Arch. Environ. Contam. Toxicol. 39, 20-31. 
7 Michelsen, T.  (2003).  Phase II Report: Development and recommendations of SQV’s for freshwater sediments in 
Washington State.  Avocet Consulting.  Publication Number: 03-09-088. 
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Figure 1.  Harvard Road North Site Location 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.  Sampling Locations
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Figure 3.  Lead XRF Results 
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Figure 4.  Lead Lab Results 
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Figure 5.  Arsenic XRF Results 
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Figure 6.  Arsenic Lab Results 
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Figure 7.  Zinc XRF Results 
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Figure 8.  Zinc Lab Results 
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Figure 9.  Cadmium Lab Results 
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This report serves as an addendum to the 2005 Sampling and Testing Report for Harvard Road 
North.  An additional six soil/sediment samples were collected December 12, 2006 from the 
Harvard Road North Shoreline Recreational Sediment Site to assist in remedial planning (Figure 
1).  The samples were sieved and analyzed following the guidelines outlined within the 2005 
Sampling and Testing Report for Harvard Road North.  The metals that were analyzed for were 
arsenic, cadmium, lead and zinc.  The results of the analyses are shown in Table 1 and depicted 
in Figures 2 through 5.  An analysis of percent fines is also included within Appendix C. 
 
 
 
 

Sample Arsenic Cadmium Lead Zinc 
1-06 16.5     8.48 414 1670 
2-06 20.9      7.99 103 2850 
3-06 17.6     8.35 414 2840 
4-06 19.2 10.2 628 2420 
5-06 16.7     9.80 816 2680 
6-06 16.8 11.4 453 2980 

Table 1.  Laboratory analysis results.  All values are mg/kg. 
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Figure 1.  Sampling locations at the Harvard Road North Shoreline Recreational Sediment Site indicated by white dots. 
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Figure 2.  Arsenic Laboratory Results 
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Figure 3.  Cadmium Laboratory Results 
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Figure 4.  Lead Laboratory Results 
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Figure 5.  Zinc Laboratory Results
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Sample Location 1-06 

 
 

 
Sample Location 2-06 
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Sample Location 3-06 

 

 
Sample Location 4-06 
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Sample Location 5-06 

 
 

 
Sample Location 6-06
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PERCENT FINES ANALYSIS 
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Sample Mass (g) 
Sample Total >4mm 2-4mm <2mm 

1-06 1640 1000 200 440 
 100% 61.0% 12.2% 26.8% 
     

2-06 2600 2060 160 380 
 100% 79.2% 6.2% 14.6% 
     

3-06 2020 1320 280 420 
 100% 65.3% 13.9% 20.8% 
     

4-06 1360 620 140 600 
 100% 45.6% 10.3% 44.1% 
     

5-06 1820 1080 260 480 
 100% 59.3% 14.3% 26.4% 
     

6-06 780 420 140 220 
 100% 53.8% 17.9% 28.2% 
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Figure 1b.  Percent Fines (<2mm)
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LABORATORY RESULTS COMPARED AGAINST PERCENT FINES
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Figure 1c.  Arsenic laboratory results compared against percent fines (<2mm) for each sample. 
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Figure 2c.  Cadmium laboratory results compared against percent fines (<2mm) for each sample. 
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Figure 3c.  Lead laboratory results compared against percent fines (<2mm) for each sample. 
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Figure 4c.  Zinc laboratory results compared against percent fines (<2mm) for each sample.
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1.0 INTRODUCTION 
 

Areas of the Spokane River and its banks have been impacted by contaminants such as 
arsenic, cadmium, lead and zinc as a result of mining activities taking place upstream in the 
Coeur d’Alene River Basin of Idaho.  The U.S. Environmental Protection Agency (EPA) and 
Washington State Department of Ecology (Ecology) have identified specific locations along the 
Spokane River for remedial action based on potential human and ecological exposures1.  Harvard 
Road Shoreline Sediment Site, located on the north side of the Spokane River (approximately 
river mile 92.7)2, has been identified as a critical habitat area site due to potential risks posed to 
ecological receptors (Figure 1).  Prior to remediation, surface metals concentrations exhibited the 
approximate range of concentrations: 6.23 to 25.4 mg/Kg for arsenic; 2.4 to 11.4 mg/Kg for 
cadmium; 103 to 816 mg/Kg for lead; and 591 to 3320 mg/Kg for zinc.  During the summer of 
2008, remediation work was conducted by Ecology at the Harvard Road Site to reduce the risks 
posed to human and ecological receptors.  The remediation included excavation of contaminated 
sediments followed by a backfill of clean material.  The purpose of this Sampling and Testing 
Report is to build upon the conceptual site model for the Harvard Road Site and examine the 
extent of heavy metal contamination at a nominal depth of one foot following excavation.   

 
 

2.0 SITE DESCRIPTION 
 

Access to the Harvard Road Site is from a gravel parking area adjacent to Harvard Road 
on the north side of the Spokane River.  The Site is part of Riverside State Park and is a popular 
recreational area.  During the spring runoff, the area of concern at the Site is underwater but is 
exposed during the summer and fall low flow period.  During the spring runoff, Rainbow Trout 
(Oncorhynchus mykiss) use the Site as an area for spawning.  Surrounding the Site to the north is 
an unpaved parking lot that recreational users use to access the River.  The area downstream of 
remediation focus contains fish spawning-sized gravel intermixed with fine-grained sediment.  
During cleanup work, a portion of the area of concern was excavated followed by a backfill of 
clean material.  The approximate total area of investigative focus is ~ 0.6 acres. 
 
 

3.0 PROPOSED ACTIONS 
 
Ecology has developed the following objectives for the sampling of the Harvard Road Site that 
will be evaluated within this Sampling and Testing Report: 

1.  Define Extent of Contamination – To clarify and more accurately define the extent 
and nature of arsenic, cadmium, lead and zinc contamination at the Site.   

2. Confirmatory Analysis – Ecology will contract a laboratory analysis to be performed 
as described below that measures the contaminants of interest in soils at 
concentrations well below the sediment cleanup guidelines (SCGs). 

 
 

                                                 
1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit United States 
Environmental Protection Agency, September 2002. 
2 Within the NE ¼ of Section 9, Township 25 North, Range 45 East of the Willamette Meridian. 
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4.0 METHODS 
 
4.1 SAMPLE COLLECTION 

Sampling was conducted on August 21, 2008, using the following general procedures:  
• All samples except Sample 7 were collected from shallow (~3 inch), hand-shoveled test 

pits distributed over the Site in a rough grid pattern (Figure 2) after excavation of 
material to a nominal depth of 12 inches was done.  Sample 7 was collected from the 
sidewall of the excavation to characterize a silt/clay lens observed during excavation. 

• A total of 7 samples were collected. 
• A side profile composite of the entire depth of each test pit was collected and 

homogenized as a single sample.   
• The collected material was placed in 1-gallon zip-locking plastic bags labeled with 

identification of sample location and date.   
• A handheld Trimble Global Positioning System (GPS) unit was used to record the 

coordinates of each sample location.   
• Photographs of each test pit were taken directly after sample collection and are included 

as Appendix A to this report.   
 
4.2  SIEVING 
Upon completion of sample collection, sample preparation was performed in the Ecology ERO 
sample preparation room. 

• Prior to sieving, samples were allowed to dry. 
• Samples were fractioned using sieve #10 (2 mm). 
• The mass of the material separated by the different size fraction were measured.  The 

resulting values are included as Appendix B to this report. 
• Photographs were taken of the dry whole sample. 

 
4.3 ANALYSES 
Sample material passing the #10 sieve for each of the 7 samples was sent to Manchester 
Laboratory for arsenic, cadmium, lead and zinc analysis using the following methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and 
2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using 

ICP-MS 
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5.0 RESULTS 
 
Results of the laboratory analysis are presented in Table 1. 
 

Sample Arsenic Cadmium Lead Zinc 
1 16.4      6.82      63.9 1030 
2 10.5   2.8      35.9   615 
3 15.6   5.5      85.2 1130 
4 17.8     5.26      46.9 1140 
5 12.4   4.0      95.8   640 
6 10.2   4.7      43.9 1130 
7     5.46 25.1 911 1550 

Table 1.  Laboratory analysis results.  All values are mg/kg. 
 

With respect to human health risk, the combined laboratory results have generally been 
evaluated against the risk-based screening concentrations (RBCs) presented by the EPA Record 
of Decision (ROD) cited earlier.  The RBCs were adopted as site-specific cleanup levels 
protective of human health and are presented in Table 2.  Additionally, Ecology is evaluating the 
concentrations found at the Site with respect to ecological indicators.  Although Washington 
State has not adopted freshwater sediment cleanup levels for the protection of ecological health, 
an estimated initial screening range of sediment cleanup guidelines (SCG) based on current 
research are also included in Table 2.   

 
 

Contaminant RBC SCG 3,4,5 
Arsenic 10 33 - 51 

Cadmium 49 3 - 5 
Lead 700 128 - 430 
Zinc 17,109 270 - 459 

Table 2.  RBCs from EPA’s ROD and proposed sediment cleanup guidelines.  All values mg/kg. 
 
 
 
 

                                                 
3 Long E.R. and L.G. Morgan.  (1991).  The potential for biological effects of sediment-sorbed contaminants tested 
in the National Status and Trends Program.  NOAA Technical Memorandum NOS OMA 52, National Oceanic and 
Atmospheric Administration, Seattle, WA, 175 pp + appendices 
4 MacDonald D. D., C.G. Ingersoll and T.A. Berger.  (2000).  Development and evaluation of consensus-based 
sediment quality guidelines for freshwater ecosystems.  Arch. Environ. Contam. Toxicol. 39, 20-31. 
5 Michelsen, T.  (2003).  Phase II Report: Development and recommendations of SQV’s for freshwater sediments in 
Washington State.  Avocet Consulting.  Publication Number: 03-09-088. 
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Figure 1.  Overview of location of Harvard Road Shoreline Sediment Site. 

 

Figure 2.  Laboratory analysis sampling locations at the Harvard Road Shoreline Sediment Site. 
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Figure 3.  Laboratory Results of Samples collected at 1-foot nominal depth (all concentrations mg/kg)
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Sample Location 1 

 

 
Sample Location 2 
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Sample Location 3 

 

 
Sample Location 4 
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Sample Location 5 

 

 
Sample Location 6 
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Sample Location 7
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Sample 
Sample Mass (g) 

Total <2mm 
1 1140 220 
 100% 19.3% 
   
2 1020 200 
 100% 19.6% 
   
3 1100 200 
 100% 18.2% 
   
4 1040 100 
 100% 9.62% 
   
5 920 200 
 100% 21.7% 
   
6 1000 260 
 100% 26.0% 
   
7 380 280 
 100% 73.7% 
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Figure 7.  Percent fines (<2mm)
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APPENDIX D5  
Material Records 
(Provided on CD) 



Materials Summary - Harvard Road
Zach Hedgpeth, P.E.
Washington Department of Ecology

Materials

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

4.9 Disposal TN 1000 903.47 90% $43.46 $43,460.00 $39,264.81
4.1 Spawning Rock TN 1850 1281.37 69% $30.88 $57,128.00 $39,568.71
n/a 5/8 crushed TN 10 670.6 6706% (change order) $31.00 $743.40 $20,788.60

Total $101,331.40 $99,622.11

Other Line Items

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

4.4 Boulders EA 10 0 0% $123.90 $1,239.00 $0.00
4.7 Bollards-Remov. EA 4 4 100% $276.49 $1,105.96 $1,105.96
4.8 Bollards-Perm. EA 2 2 100% $276.49 $552.98 $552.98

Total $2,897.94 $1,658.94

Lump Sum Items

Line Item Description Complete? Bid Cost Actual Cost

1 Mob/demob Y $7,233.36 $7,233.36
2 Docs N $2,066.40 $2,066.40
3 As-built survey N $7,434.00 $7,434.00
4 Earthwork Y $14,796.64 $14,796.64
4.3 Relocate boulders Y $147.65 $147.65
4.5 Fencing (600 ft) Y change order (200 ft more, with concrete) $6,927.89 $10,391.00
4.6 Signs Y $659.35 $659.35
5 Erosion control Y $1,661.47 $1,661.47

Total $40,926.76 $44,389.87

Total $145,156.10 $145,670.92

$ Increase $514.82
% Increase 0%

Sales Tax: $12,527.70
5% Retainage on Total Amount: $7,283.55

Total Amount Approved for Payment: $150,915.07

Total Contract Amount Including Retainage: $158,198.62
$158,198.62 check
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SECTION 6 
6.0 MURRAY ROAD 

 Site Location 6.1.

The Murray Road site is located on the north side of the Spokane River, approximately river mile 
94.3, about 2 miles downstream from the Idaho-Washington border. Ecology conceived the project 
scope and monitored construction activity with support from Ridolfi, Inc. for contracted services. 

 Project Purpose/Goals 6.2.

The purpose of the Murray Road remediation was to protect human health and the environment 
from contaminated sediments.  Additionally, spawning-sized gravels were added to the river within 
the project area to enhance the site for rainbow trout spawning. 

 Site Sampling Activity 6.3.

In 2006, twelve samples were collected within the Project Site boundaries to further explore and 
characterize sediment contamination (Ecology 2006).  Results from this sampling indicate 12 
samples exceeded the established EPA risk-based screening concentrations for arsenic and/or 
lead (10mg/kg for Arsenic, 49mg/kg Cadmium, 700mg/kg for Lead, 17,109mg/kg Zinc) for the 
Spokane River project sites in Washington.  

After construction, six shallow samples (~3” bgs) were collected within the Project Site on 
September 16 2008, to document a baseline for performance monitoring.  

In response to elevated arsenic concentrations in sample “5” collected during the  
September 16, 2008 sampling event, a follow up sampling effort was conducted in  
November 17, 2008. Three samples were collected, one from the same location as the original 
sample 5 and two others nearby. 

Table 7-1 summarizes the 2006 and 2008 sampling results. 

TABLE 7-1. MURRAY SAMPLING SUMMARY 

Sample ID 
Arsenic 

Concentration 
(mg/kg) 

Cadmium 
Concentration 

(mg/kg) 

Lead 
Concentration 

(mg/kg) 

Zinc 
Concentration 

(mg/kg) 

2006 Sampling Report 

1 28.3 10.1 584 2710 

2 22.6 7.12 466 2670 

3 18.1 13.1 268 2400 

4 22.3 6.56 405 2590 

5 19.5 7.13 611 2300 

6 30.6 8.4 653 2670 

7 27.7 11.4 739 2100 

8 32.0 7.14 509 2670 
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Sample ID 
Arsenic 

Concentration 
(mg/kg) 

Cadmium 
Concentration 

(mg/kg) 

Lead 
Concentration 

(mg/kg) 

Zinc 
Concentration 

(mg/kg) 

9 26.6 8.68 808 2300 

10 22.1 11.2 351 2000 

11 18.0 7.64 866 1800 

12 31.1 16.6 1710 2720 

2008 Sampling  Report—September 16, 2008 

1 6.35 1.87 64.8 284 

2 16.0 1.38 56.6 279 

3 16.3 1.70 73.8 367 

4 10.8 1.72 110 409 

5 31.4 20.1 52.9 177 

6 6.94 0.66 40.2 130 

2008 Sampling Report—November 17, 2008 

1 17 N/A 28 203 

2 14 N/A 32 181 

3 16 N/A 35 185 

Note: 
(Ecology 2006) 

 Site Access 6.4.

Access to the site involved traveling south along a gravel trail, through Washington State Parks 
property, from a gravel parking area adjacent to the intersection of River Road and Murray Road. 

 Excavation and Disposal 6.5.

Excavation was not required at the Murray Road site. Any material generated during construction 
remained on site. 

 Post-Excavation Sampling 6.6.

Excavation was not required at the Murray Road site; therefore no post-excavation sampling was 
conducted. 

 Cap Material 6.7.

Zach Hedgpeth from Ecology visually observed and approved all import material. 

 Filter Rock Placement 6.8.

The project design did not use a specific layer for filter rock. 
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 Capping Material Placement 6.9.

The project design specified varying cap thicknesses to be placed throughout the site ranging 
between 12 and 18 inches.  Capping activities occurred at four locations within the project site: 
Cap A, Cap B, Cap C, and Cap D.  Cap A consisted of spawning mix only and is approximately 
26,000 square feet, Cap B and Cap C consisted of a gravel mix with soil added at the surface 
which was then hydroseeded; Caps B and C are 43,100 and 50,000 square feet, respectively.  Cap 
D consisted of a sand mix and is approximately 4,200 square feet.  Tables 6-3 through 6-7 
summarize material gradations and the final cap area.  As-built drawings are located in Appendix 
A6 along with material delivery truck tickets which are provided in Appendix C6. 

 Survey 6.10.

A final survey was completed to document horizontal and vertical constructed limits.  See Appendix 
A6 for as-built survey results. 

 Quantities 6.11.

Capping materials were delivered and stockpiled in the Murray Road staging area between  
August 30, 2007 and September 12, 2007.  The material summary spreadsheet and truck tickets 
are included in Appendix C6.   

 Chronology of Events 6.12.

Construction activities are described in detail in this section and summarized by daily activity in 
Table 6-2 below. 

TABLE 6-2. DAILY SUMMARY OF PROJECT ACTIVITIES 

Date Activities 

08/21/07 Construction staking for capping area completed. Small amount of field adjustment made 
by Zach Hedgpeth from Ecology. 

08/27/07 Access route was rolled smooth, boulders blocking access were moved and a chain was 
installed. 

08/28/07 Pre-project walk through.  

08/29/07 

Large rocks were removed from Cap A and B areas.  Fiber wattles were installed along the 
river’s edge to provide erosion control. Approximately 24 truckloads of Cap A material was 
delivered to site with belly dump trucks. Cap A material was spread with a bulldozer 
starting at the downstream end of the site.  

08/30/07 

Approximately 25 truckloads of Cap A and 9 truckloads of Cap B material were delivered 
to the site. Cap A was completed. Placement of Cap B material began from the 
downstream end of the site. Vegetation removal began using a chainsaw. Cut vegetation 
remained on site.  

09/04/07 Approximately 38 truckloads of Cap B/C upland mix materials were delivered. Cap B work 
continued from west to east. 

09/05/07 
Approximately 40 truckloads of Cap B/C upland mix material were delivered. Approximate 
finish grade (1-foot thickness) was achieved over the Cap B area (just west of the 
vegetation). Cap B placement continued from west to east. 
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Date Activities 

09/06/07 
Approximately 50 truckloads of Cap B/C upland mix material were delivered to the site. 
Cap B work continued from west to east using a thin layer and setting grade from east to 
west.  

09/07/07 
Approximately 45 truckloads of Cap B/C upland mix material were delivered to the site. 
Cap B work continued from west to east using a thin layer and setting grade from east to 
west. 

09/10/07 
Approximately 35 truckloads of Cap B/C upland mix material were delivered to the site. 
Approximately 5 truckloads of Cap A spawning mix were delivered and placed to finish Cap 
A. Seven truckloads of topsoil were delivered and placed.  

09/11/07 

Approximately 5 truckloads of Cap B/C upland mix material were delivered to Cap D. 
Approximately 52 truckloads of topsoil were delivered and placed. Soil installation 
complete. Caps A, B, and C substantially complete. Two truckloads of sand delivered and 
placed on Cap D area. 

09/12/07 Approximately 15 truckloads of 5/8-inch crushed rock were delivered and placed along 
the 4-foot upper trail, 8-foot lower trail, and parking area. Cap D substantially complete.  

09/13/07 

Boulders were rearranged and gravel was spread in the parking lot. Boulders were 
delivered to mark trail. Rocks removed from Cap A/B were replaced. Parking lot and trail 
were hand rolled, topsoil loosened for seeding, and vegetation damaged during 
construction was trimmed back. 

09/20/07 Hydroseed was applied to the topsoil on cap, disturbed areas along the access trail, and 
old parking area. 

September 
2007 The contractor demobilized from the site. 

09/25/07 As-built survey was performed by H2 Engineering and Surveying, LLC. 

 Remedial Action Performance Metrics 6.13.

Based on review of available documentation, the construction of the remedial cap was completed 
in general accordance with the remedial design plans and specifications. 

Performance metrics are summarized in Tables 6-3 through 6-7 below.  

TABLE 6-3. PERFORMANCE METRICS FOR REMEDIAL DESIGN PLANS AND SPECIFICATIONS 

Performance Metric 
Remedial Design 

Criteria 
Comment/Reference 

Cap Area Approximately 123,000 
square feet 

Final cap area measured by survey as 123,300 
square feet.  See Appendix A6 for as-built plans. 

Excavation N/A N/A  

Filter Thickness N/A N/A   

Filter Material 
Gradation 

N/A N/A 

Cap Thickness   12 to 18 inches Confirmed by construction observation and the 
as-built survey included in Appendix A6. 
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Performance Metric 
Remedial Design 

Criteria 
Comment/Reference 

Cap Material 
Gradation 

See Tables 6-4 through 
6-7 below Confirmed by construction observation. 

Vegetation Planting 
Plan Per design plans. Confirmed by construction observation.   

TABLE 6-4. MURRAY ROAD CAP A GRAVEL MIX 

Sieve Size Percent Passing (%) 

3 inch 100 

2 inch 100-85 

1 inch 95-60 

½ inch 85-50 

No. 4 60-30 

No. 10 45-20 

No. 40 15-5 

No. 200 5-0 

TABLE 6-5. MURRAY ROAD CAPS B AND C UPLAND MIX 

Sieve Size (inches) Percent Passing (%) 

3 inch 100-60 
2 inch 80-45 
1 inch 65-30 
½ inch 50-25 
No. 4 35-15 
No. 10 25-10 
No. 40 10-0 
No. 200 5-0 

TABLE 6-6. MURRAY ROAD TRAIL CAP D SAND MIX 

Sieve Size (inches) Percent Passing (%) 

8 100 
4 40-60 
2 10-25 
½ 5 (max) 

TABLE 6-7. MURRAY ROAD TRAIL CAP GRAVEL 

Sieve Size (inches) Percent Passing (%) 

3/8-inch 100 
No. 4 44-66 
No. 40 8-24 
No. 200 10 (max) 



SPOKANE RIVER BEACHES  Spokane County, Washington 

Page 6-6 | July 31, 2013 | GeoEngineers, Inc. 
File No.  0504-072-00 

 Deviations from Remedial Action Design 6.14.

No substantial deviations from the Remedial Action Design were identified, based on review of 
available documentation. 

 Contact Information 6.15.

The contact information for those playing a key role in the remedial action is listed in the table 
below. 

TABLE 6-8. CONTACT INFORMATION 

Project Role Name Organization Address 

Ecology 
Oversight 

Zach 
Hedgpeth Ecology 

Eastern Region Office 
4601 North Monroe Street  
Spokane, Washington 99205 

Project 
Engineer 

Megan 
Hilgart Ridolfi Inc. 

1011 Western Avenue, Suite 1006 
Seattle, Washington 98104 

Construction 
Contractor Matt Hall S.A. Gonzales 

5516 N Starr Road 
Newman Lake, Washington 99025 

 Summary 6.16.

Metal-contaminated sediments at the Murray Road project site beach areas were remediated using 
a capping approach to reduce potential exposure pathways detrimental to human health and the 
environment while enhancing spawning habitat for rainbow trout.  The capping design consisted of 
placing between 12 and 18 inches of capping material at varying locations throughout the site. 
Capping material was placed over the metals-contaminated soil to reduce future sediment erosion 
and transport.  Topsoil and disturbed areas were hydroseeded to further stabilize the capped areas 
and sediments.  This remediation design was successfully implemented between August 21, 2007 
and September 20, 2007.  

 References 6.17.

Washington State Department of Ecology. 2006. “Sampling and Testing Report Spokane River 
Shoreline Site at Murray Road Spokane, WA.” 

Washington State Department of Ecology. 2008. “Sampling and Testing Report Spokane River 
Shoreline Site at Murray Road Spokane, WA.” 
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APPENDIX A6 
 As-Built Drawings 

 





Spokane River Metals Sites
Spokane County, Washington

Murray Road
Remedial Action As-Built

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in showing features discussed
     in an attached document. GeoEngineers, Inc. can not guarantee the accuracy and content of electronic files.

The master file is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
3. This figure was originally produced in color.
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APPENDIX B6 
Construction Photos 



Site Photographs

Murray Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B6-1

View of site facing east (upstream) prior to construction.

View of site facing west (downstream) prior to construction.



Site Photographs

Murray Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B6-2

View of site facing south prior to construction.

View of site facing east (upstream) prior to construction.



Site Photographs

Murray Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B6-3

View of site facing south during construction.

View of site facing west (upstream) during construction.



Site Photographs

Murray Road
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B6-4

View of site facing south post-construction.

View of site facing east post-construction.
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1.0 INTRODUCTION 

Historic mining activities in the surrounding region have impacted areas of the Spokane 
River and its banks with contaminants such as arsenic, lead and zinc.  The U.S. Environmental 
Protection Agency (EPA) and WA Department of Ecology (Ecology) have identified specific 
locations along the Spokane River for remedial action based on potential human and ecological 
exposures1.  The Murray Road Shoreline Sediment Site is located on the north side of the 
Spokane River (approximately river mile 94.3). It is just downstream of the Idaho-Washington 
border2 (Figure 1).  It has been identified as a priority site due to potential risks posed to 
ecological receptors and recreational users. 
 
 

2.0 SITE DESCRIPTION 
 

The Murray Road Site is adjacent to River Road and is associated with State Park 
recreational land, and it exhibits a backwater area with the presence of fine-grained sediments.  
During the Spring runoff the area of concern at the Site is under water, but it is exposed during 
the Summer and Fall low-flow period.  Surrounding the Site to the north is a small area of trees 
surrounded by small brush located on the steep slope directly adjacent to the Site to the north.  In 
the upriver direction of the Site is a recreational trail area that is sparsely covered by trees and 
small brush which the River flows through during times of high flow.   

 
The river bar area bordering the fine-grained depositional area to the south, acting as a barrier 

to the main flow of the Spokane River, is heavily armored with river cobble.  It is not expected to 
require remedial action.  The approximate total area of investigative focus is ~ 1.4 acres. 

 
 

3.0 SITE INVESTIGATION OBJECTIVES 
 
Ecology developed the following objectives for the sampling of the Murray Road Site: 

1. Define Extent of Contamination – To clarify and more accurately define the extent 
and nature of arsenic, cadmium, lead and zinc contamination at the Site.  Cadmium 
was not originally analyzed for during EPA sampling efforts3 and has been included 
in this sampling due to the Site being identified as an ecological priority site for 
migratory water and upland birds.   

2. Conduct Confirmatory Analysis – To more accurately evaluate the nature and extent 
of contamination, Ecology contracted for a laboratory analysis as described below 
that measured the contaminants of interest in soils at concentrations well below 
sediment cleanup guidelines. 

3. Perform Additional Investigation – To investigate and gain limited data regarding the 
surficial geology of the stream sediments in the area of investigation. 

                                                 
1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit 3, United States 
Environmental Protection Agency, September 2002. 
2 Within the SW ¼ of Section 2, Township 25 North, Range 45 East of the Willamette Meridian. 
3 Final Field Sampling Plan; Addendum No. 18, Fall 2000 Field Screening of Sediment in Spokane River 
Depositional Areas, Summary of Results; Revision 1; Coeur d’ Alene Basin Remedial Investigation/Feasibility 
Study; January 2001. 
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4. Collect Information and Data - To support remedial action planning, to support the 
development and advancement of a shoreline-sediment capping remedy including 
institutional controls, to protect the remedy, and to limit recreational and ecological 
exposure risks. 

4.0 METHODS 
 
4.1 SAMPLE COLLECTION 

Sampling was conducted on July 21, 2006 and followed the following general procedures:  
• All samples were collected from shallow (~12 inch), hand-shoveled test pits distributed 

over the Site in a rough grid pattern (Figure 2). 
• A total of 12 samples were collected. 
• A side profile composite of the entire depth of each test pit was collected and 

homogenized as a single sample.   
• The collected material was placed in 1-gallon zip-locking plastic bags labeled with 

identification of sample location and date.   
• A handheld Trimble Global Positioning System (GPS) unit was used to record the 

coordinates of each sample location.   
• Photographs of each test pit were taken directly after sample collection and are included 

as Appendix A to this report.   
 
4.2  SIEVING 
Upon completion of sample collection, sample preparation was performed in the Ecology ERO 
sample preparation room. 

• Prior to sieving, samples were allowed to dry. 
• Samples were fractioned using sieves: #5 (4.00 mm) and #10 (2 mm). 
• The mass of the material separated by the different size fractions were measured. 
• The resulting values are included as Appendix B to this report. 
• Photographs were taken of the dry whole sample. 

 
4.3 ANALYSES 
A screening analysis for arsenic, lead and zinc was performed by x-ray fluorescence (XRF) on 
the material passing the #10 sieve.  Calibration of the handheld XRF device was done each day 
prior to sample analysis following the procedure outlined in the instrument handbook.  A split 
sample of the material passing the fraction #10 sieve for each of the 12 samples was sent to 
Manchester Laboratory for arsenic, cadmium, lead and zinc analysis using the following 
methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and 
2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using 

ICP-MS 
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5.0 RESULTS 
 
Results (<2 mm size fractions) of both the XRF4 and the laboratory analyses are presented in 
Tables 1 and 2 respectively. 
 

Sample Arsenic Lead Zinc 
1 ≤41 260 +/- 34 1900 +/- 110 
2 ≤40 290 +/- 34 2000 +/- 110 
3 ≤73 ≤68  5800 +/- 280 
4 ≤46 320 +/- 37 2500 +/- 130 
5 ≤42 400 +/- 38     1700 +/- 95  
6 ≤47 480 +/- 41 1900 +/- 100 
7 68 +/- 39 760 +/- 68 2000 +/- 110 
8 ≤45 440 +/- 45 2100 +/- 110 
9 ≤63 730 +/- 63 2400 +/- 130 
10 ≤36 210 +/- 36     1400 +/- 91 
11 73 +/- 37 660 +/- 73     1400 +/- 89 
12 ≤90 1800 +/- 90 2400 +/- 120 

             Table 1.  XRF analysis results.  All values are mg/kg. 
 
 

Sample Arsenic Cadmium Lead Zinc 
1 28.3          10.1 584 2710 
2 22.6 7.12 466 2670 
3 18.1          13.1 268 2400 
4 22.3 6.56 405 2590 
5 19.5 7.13 611 2300 
6 30.6 8.40 653 2670 
7 27.7          11.4 739 2100 
8 32.0 7.14 509 2670 
9 26.6 8.68 808 2300 
10 22.1          11.2 351 2000 
11 18.0 7.64 866 1800 
12 31.1          16.6 1710 2720 

Table 2.  Laboratory analysis results.  All values are mg/kg. 
 

With respect to human health risk, the laboratory results have generally been evaluated 
against the risk-based screening concentrations (RBCs) presented by the EPA Record of 
Decision (ROD) cited earlier.  The RBCs were adopted as site-specific cleanup levels protective 
of human health and are presented in Table 3.  Additionally, Ecology is evaluating the 
concentrations found at the Site with respect to ecological impacts.  Although Washington State 
has not adopted freshwater sediment cleanup levels for the protection of ecological health, an 
estimated appropriate range of sediment cleanup guidelines (SCG) based on current research has 

                                                 
4 Cadmium was not detected by the XRF analyzer. 
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been made and are also included in Table 3.  These values are included as screening values 
within this Report as the Murray Road Site has been identified as an ecological priority site. 

 
Contaminant RBC SCG 5,6,7 

Arsenic 10 33 - 51 
Cadmium 49 3 - 5 

Lead 700 128 - 430 
Zinc 17,109 270 - 459 

Table 3.  RBCs from EPA’s ROD and proposed sediment cleanup guidelines.  All values mg/kg. 
 
The results indicate that arsenic concentrations exceed the RBC for human health in all samples.  
The RBC for human health is also exceeded in 4 samples (Samples 7, 9, 11 and 12) for lead 
concentrations.  Both cadmium and zinc concentrations are below the RBC for human health, but 
they pose a risk to ecological receptors.  Lead concentrations are also found to pose a risk to 
ecological receptors.   The laboratory results for each analyte were compared against the percent 
fines (<2mm) for each sample, and the resulting figures are attached as Appendix C to this 
report.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
5 Long E.R. and L.G. Morgan.  (1991).  The potential for biological effects of sediment-sorbed contaminants tested 
in the National Status and Trends Program.  NOAA Technical Memorandum NOS OMA 52, National Oceanic and 
Atmospheric Administration, Seattle, WA, 175 pp + appendices 
6 MacDonald D. D., C.G. Ingersoll and T.A. Berger.  (2000).  Development and evaluation of consensus-based 
sediment quality guidelines for freshwater ecosystems.  Arch. Environ. Contam. Toxicol. 39, 20-31. 
7 Michelsen, T.  (2003).  Phase II Report: Development and recommendations of SQV’s for freshwater sediments in 
Washington State.  Avocet Consulting.  Publication Number: 03-09-088. 
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Figure 1.  Overview of location of Murray Road Shoreline Sediment Site 

 

 
Figure 2.  Sample Locations 
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Figure 3.  Arsenic Laboratory Results 
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Figure 4.  Cadmium Laboratory Results 
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Figure 5.  Lead Laboratory Results 
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Figure 6.  Zinc Laboratory Results
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APPENDIX A 
 

SAMPLE LOCATION PHOTOS
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Sample Location 1 

 

 
Sample Location 2 
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Sample Location 3 

 

 
Sample Location 4 
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Sample Location 5 

 

 
Sample Location 6 
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Sample Location 7 

 

 
Sample Location 8 
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Sample Location 9 

 

 
Sample Location 10 
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Sample Location 11 

 

 
Sample Location 12 
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APPENDIX B 
 

PERCENT FINES ANALYSIS 
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Sample Mass (g) 
Sample Total >4mm 2-4mm <2mm 

1 5180 1990 2180 1010 
 100% 38.4% 42.1% 19.5% 
     
2 1570 940 180 450 
 100% 59.9% 11.5% 28.7% 
     
3 1780 220 80 1480 
 100% 12.4% 4.5% 83.1% 
     
4 1440 480 180 780 
 100% 33.3% 12.5% 54.2% 
     
5 2310 840 300 1170 
 100% 36.4% 13.0% 50.6% 
     
6 1440 470 190 780 
 100% 32.6% 13.2% 54.2% 
     
7 1820 350 90 1380 
 100% 19.2% 4.9% 75.8% 
     
8 1950 1280 140 530 
 100% 65.6% 7.2% 27.2% 
     
9 1400 330 110 960 
 100% 23.6% 7.9% 68.6% 
     

10 1720 600 200 920 
 100% 34.9% 11.6% 53.5% 
     

11 1940 880 200 860 
 100% 45.4% 10.3% 44.3% 
     

12 1780 740 80 960 
 100% 41.6% 4.5% 53.9% 
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Figure 1b.  Percent fines (<2mm)
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APPENDIX C 
 

LABORATORY RESULTS COMPARED AGAINST PERCENT FINES 
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Figure 1c.  Arsenic laboratory results compared against percent fines (<2mm) for each sample. 
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Figure 2c.  Cadmium laboratory results compared against percent fines (<2mm) for each sample. 
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Figure 3c.  Lead laboratory results compared against percent fines (<2mm) for each sample. 
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Figure 4c.  Zinc laboratory results compared against percent fines (<2mm) for each sample.



Murray Road Metals – Fall 2006                                                  Sampling and Testing Report – Appendix D    
 
 

26 

 

 
 
 
 
 
 
 

APPENDIX D 
 

LABORATORY RESULTS FORMS 



     

 
 
 
 
 

 
 
 
 

SAMPLING AND TESTING REPORT 
 

Spokane River Shoreline Site at Murray Road 
Spokane, WA 

 
 
 
 
 
 
 

 
 

 
December 2008 

Washington Department of Ecology 
Toxics Cleanup Program 
Eastern Regional Office 

Spokane, WA
 

 



Murray Road Metals - Fall 2008                                                                                       Sampling and Testing Report  
   

  2 

1.0 INTRODUCTION 
 

Areas of the Spokane River and is banks have been impacted by contaminants such as 
arsenic, cadmium, lead and zinc as a result of mining activities taking place upstream in the 
Coeur d’Alene River Basin of Idaho.  The U.S. Environmental Protection Agency (EPA) and 
Washington State Department of Ecology (Ecology) have identified specific locations along the 
Spokane River for remedial action based on potential human and ecological exposures1.  The 
Murray Road Site is located on the north side of the Spokane River (approximately river mile 
94.3) and about 2 miles downstream of the Idaho-Washington border2 (Figure 1).  Prior to 
remediation, surface metals concentrations exhibited the approximate range of concentrations: 
18.0 to 32.0 mg/Kg for arsenic; 6.56 to 16.6 mg/Kg for cadmium; 268 to 1710mg/Kg for lead; 
and 1800 to 2720 mg/Kg for zinc.  During the summer of 2007, remediation work was conducted 
by Ecology at the Murray Road Site to reduce the risks posed to human and ecological receptors.  
As a part of the remediation, gravel caps were placed over the Site with the goal of isolating the 
contaminants.  Due to the ongoing nature of cleanup efforts upstream in the Coeur d’Alene 
Basin, some risk of new metals deposition at the Murray Road Site exists. 

  
The purpose of this Sampling and Testing Report is to document a baseline for a 

performance monitoring and periodic review program at the Murray Road Site.  An initial 
evaluation of the performance of the remediation at the Murray Road Site after one water year 
against the potential for arsenic, cadmium, lead and zinc sediment recontamination at the Site is 
discussed.   

 
 

2.0 SITE DESCRIPTION 
 

Access to the Murray Road Site is from a gravel parking area adjacent to the intersection 
of River Road and Murray Road.  The Site is part of Riverside State Park and is a popular 
recreational area.  The Site contains a backwater area that has served as a depositional zone for 
fine-grained contaminated sediments.  During the spring runoff, the area of concern at the Site is 
underwater but is exposed during the summer and fall low flow period.  Surrounding the Site to 
the north is a small area of trees surrounded by small brush located on the steep slope directly 
adjacent to the Site to the north.  In the upriver direction of the Site is a recreational trail area that 
is sparsely covered by trees and small brush which the river flows through during times of high 
flow.  During remediation activities, trail enhancement was done to encourage recreational 
access to the cleaned up area from the gravel parking area.  A heavily armored cobble bar area 
borders the fine-grained depositional area to the south and acts as a barrier to the main flow of 
the Spokane River.  This area did not require remedial action.  During cleanup work, the 
backwater area where fine-grained sediments had deposited was capped with 1-foot of clean 
sands, gravels and topsoil.  The approximate total area of investigative focus is ~ 1.4 acres. 
 
 

3.0 PROPOSED ACTIONS 
Ecology has developed the following objectives for the sampling of the Murray Road Site that 
will be evaluated within this Sampling and Testing Report: 
                                                 
1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit United States 
Environmental Protection Agency, September 2002. 
2 Within the SE ¼ of Section 2, Township 25 North, Range 45 East of the Willamette Meridian. 
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1.  Performance Monitoring – Initiate monitoring of the extent and nature of possible 
arsenic, cadmium, lead and zinc re-enrichment of the capped areas over time.  
Cadmium was not originally analyzed for as a part of the RI/FS process but has been 
included in this sampling plan due to the Site being identified as a critical habitat 
area.   

2. Confirmatory Analysis – Ecology will contract a laboratory analysis to be performed 
as described below that measures the contaminants of interest in soils at 
concentrations well below the sediment cleanup guidelines (SCGs). 

3. Information Collection - Collect information and data to monitor the remedial action 
in order to evaluate protectiveness of the remedy. 

 
 

4.0 METHODS 
 
4.1 SAMPLE COLLECTION 

Sampling was conducted on September 16, 2008, using the following general procedures:  
• All samples were collected from shallow (~3 inch), hand-shoveled test pits distributed 

over the Site in a rough grid pattern (Figure 2).  The relatively shallow sampling depth is 
intended to evaluate materials deposited at the site by the river since cap construction in 
2007. 

• A total of 6 samples were collected. 
• A side profile composite of the entire depth of each test pit was collected and 

homogenized as a single sample.   
• The collected material was placed in 1-gallon zip-locking plastic bags labeled with 

identification of sample location and date.   
• A handheld Trimble Global Positioning System (GPS) unit was used to record the 

coordinates of each sample location.   
• Photographs of each test pit were taken directly after sample collection and are included 

as Appendix A to this report.   
 
4.2  SIEVING 
Upon completion of sample collection, sample preparation was performed in the Ecology ERO 
sample preparation room. 

• Prior to sieving, samples were allowed to dry. 
• Samples were fractioned using sieve #10 (2 mm). 
• The mass of the material separated by the different size fraction were measured.  The 

resulting values are included as Appendix B to this report. 
• Photographs were taken of the dry whole sample. 

 
4.3 ANALYSES 
Sample material passing the #10 sieve for each of the 6 samples was sent to Manchester 
Laboratory for arsenic, cadmium, lead and zinc analysis using the following methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and 
2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using 

ICP-MS 
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5.0 RESULTS 
 
Results of the laboratory analysis are presented in Table 1. 
 

Sample Arsenic Cadmium Lead Zinc 
1     6.35    1.87      64.8 284 
2 16.0    1.38      56.6 279 
3 16.3    1.70      73.8 367 
4 10.8    1.72 110 409 
5 31.4 20.1      52.9 177 
6    6.94    0.66      40.2 130 

Table 1.  Laboratory analysis results.  All values are mg/kg. 
 

With respect to human health risk, the combined laboratory results have generally been 
evaluated against the risk-based screening concentrations (RBCs) presented by the EPA Record 
of Decision (ROD) cited earlier.  The RBCs were adopted as site-specific cleanup levels 
protective of human health and are presented in Table 2.  Additionally, Ecology is evaluating the 
concentrations found at the Site with respect to ecological indicators.  Although Washington 
State has not adopted freshwater sediment cleanup levels for the protection of ecological health, 
an estimated initial screening range of sediment cleanup guidelines (SCG) based on current 
research are also included in Table 2.   

 
 

Contaminant 
 

RBC 
 

SCG 3,4,5 
Arsenic 10 33 - 51 

Cadmium 49 3 - 5 
Lead 700 128 - 430 
Zinc 17,109 270 - 459 

Table 2.  RBCs from EPA’s ROD and proposed sediment cleanup guidelines.  All values are 
mg/kg. 
 
 

6.0 Secondary Sample Collection and Analysis 
 

In response to the high arsenic result for Sample 5 in comparison to the other confirmatory 
samples, additional samples were collected on November 17, 2008, for confirmatory analysis.  A 
total of three additional samples were collected with one sample (Sample 1) collected from the 
same location as the original Sample 5 and two others (Samples 2 and 3) from the close vicinity 
(Figure 4).  The additional samples were collected in the same manner as the original samples 
and were sieved to <2mm.  Pictures of the sample locations and the percent fines analysis are 
presented in Appendices C and D respectively.  The samples were analyzed by x-ray 

                                                 
3 Long E.R. and L.G. Morgan.  (1991).  The potential for biological effects of sediment-sorbed contaminants tested 
in the National Status and Trends Program.  NOAA Technical Memorandum NOS OMA 52, National Oceanic and 
Atmospheric Administration, Seattle, WA, 175 pp + appendices 
4 MacDonald D. D., C.G. Ingersoll and T.A. Berger.  (2000).  Development and evaluation of consensus-based 
sediment quality guidelines for freshwater ecosystems.  Arch. Environ. Contam. Toxicol. 39, 20-31. 
5 Michelsen, T.  (2003).  Phase II Report: Development and recommendations of SQV’s for freshwater sediments in 
Washington State.  Avocet Consulting.  Publication Number: 03-09-088. 
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fluorescence analysis (XRF) for arsenic, lead and zinc by Ecology personnel at the Department 
of Ecology’s Central Regional Office in Yakima, WA.  The results of this analysis are presented 
in Table 3.  As seen, the additional confirmatory samples are consistent with the concentrations 
seen at the Site in the other original confirmatory samples, and the arsenic result for Sample 5 is 
a potential outlier. 
 

Sample Arsenic Lead Zinc 
1 17 +/- 4 28 +/- 4   203 +/- 10 
2 14 +/- 4 32 +/- 4 181 +/- 9 
3 16 +/- 4 35 +/- 5 185 +/- 9 

 
Table 3.  XRF results for additional samples collected November 17, 2008.  All values are 
mg/kg. 
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Figure 1.  Overview of location of Murray Road Shoreline Sediment Site. 

 

 
Figure 2.  Sampling locations at the Murray Road Shoreline Sediment Site. 
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Figure 3.  Laboratory Results (all concentrations mg/kg) 
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Figure 4.  XRF results for additional samples collected November 17, 2008.  All values are mg/kg. 
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APPENDIX A 
 

SAMPLE LOCATION PHOTOS
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Sample Location 1 

 

 
Sample Location 2 
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Sample Location 3 
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Sample Location 4 
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Sample Location 5 

 

 
Sample Location 6
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APPENDIX B 
 

PERCENT FINES ANALYSIS 
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Sample 
Sample Mass (g) 

Total <2mm 
1 1340 200 
 100% 14.9% 
   
2 1480 540 
 100% 36.5% 
   
3 1960 400 
 100% 20.4% 
   
4 1060 340 
 100% 32.1% 
   
5 1460 400 
 100% 27.4% 
   
6 500 200 
 100% 40.0% 
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Figure B-1.  Percent fines (<2mm)
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APPENDIX C 
 

SAMPLE LOCATION PHOTOS OF ADDITIONAL SAMPLES 
COLLECTED NOVEMBER 17, 2008
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Sample Location 1 

 

 
Sample Location 2 
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Sample Location 3 
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APPENDIX D 
 

PERCENT FINES ANALYSIS OF ADDITIONAL SAMPLES 
COLLECTED NOVEMBER 17, 2008
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Sample 
Sample Mass (g) 

Total <2mm 
1 800 240 
 100% 30.0% 
   
2 760 220 
 100% 28.9% 
   
3 860 220 
 100% 25.6% 
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Figure D-1.  Percent fines of additional samples collected November 17, 2008 (<2mm)
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APPENDIX E 
 

LABORATORY RESULTS FORMS 



APPENDIX D6  
Material Records 
(Provided on CD) 



Materials Summary - Island Complex, Murray Road, and Starr Road
Zach Hedgpeth, P.E.
Washington Department of Ecology

Materials
Murray Road

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

5.9 Cap A TN 1237.5 1469.4 119% $31.17 $38,572.88 $45,801.20
5.10-5.12 Cap B TN 5012.5 6547.9 131% $31.17 $156,239.63 $204,098.04
5.11 Topsoil CY 883.33 1197.7 136% $22.00 $19,433.26 $26,349.40
5.12 Sand TN 90 112.01 124% $6.67 $600.30 $747.11
5.13 5/8 crushed TN 412.5 409.82 99% $36.67 $15,126.38 $15,028.10

Subtotal $229,972.44 $292,023.85

Island Complex

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

5.1 Quarry Spall CY 40 40 100% $51.14 $2,045.60 $2,045.60
5.3 1-inch TN 120 190.22 159% $25.92 $3,110.40 $4,930.50
5.2 3-inch TN 60 98.05 163% $25.92 $1,555.20 $2,541.46
5.4 Soil CY 275 334.2 122% $50.00 $13,750.00 $16,710.00
5.6 5/8-Inch TN 75 55.3 74% $25.04 $1,878.00 $1,384.71
5.5 Cobble TN 7.5 23.9 319% $33.50 $251.25 $800.65

Subtotal $22,590.45 $28,412.92

Starr Road

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

Option 3 Spawning TN 375 274.28 73% $37.83 $14,186.25 $10,376.01

Total $266,749.14 $330,812.78

Other Line Items

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

5.7 Boulders-IC EA 40 40 100% $200.00 $8,000.00 $8,000.00
5.14 Boulders-MR EA 10 10 100% $200.00 $2,000.00 $2,000.00
Option 1 Bollards-MR EA 2 2 100% $400.00 $800.00 $800.00
Option 2 Signs EA 4 4 100% $500.00 $2,000.00 $2,000.00

Total $12,800.00 $12,800.00

Lump Sum Items

Line Item Description Complete? Bid Cost Actual Cost

1 General Y $70,000.00 $70,000.00
2 Mob/demob Y $50,000.00 $50,000.00
3 Docs N $10,000.00 $10,000.00
4 As-built survey N $12,000.00 $12,000.00
5 Earthwork Y $30,000.00 $30,000.00
6 Erosion Control Y $10,000.00 $10,000.00
7 Hydroseeding Y $10,000.00 $10,000.00

Total $192,000.00 $192,000.00

Total $471,549.14 $535,612.78

$ Increase $64,063.64
% Increase 14%

Sales Tax: $46,062.70
5% Retainage on Total Amount: $26,780.64

Total Amount Approved for Payment: $554,894.84

Total Contract Amount Including Retainage: $581,675.48
$581,675.48 check
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SECTION 7 
7.0 ISLAND COMPLEX 

 Site Location 7.1.

The Island Complex site is located on Washington State Parks recreational land and Washington 
Department of Natural Resources aquatic lands, on the south side of the Spokane River, 
approximately river mile 95, about 1.0 mile west of the Idaho State Line in Spokane County, 
Washington, and adjacent to the Centennial Trail bicycle and pedestrian path.  Ecology conceived 
the project scope and monitored construction activity with support from Ridolfi, Inc. for contracted 
services. 

 Project Purpose/Goals 7.2.

The purpose of the Island Complex remediation project was to utilize a capping approach to 
prevent further erosion, migration, and deposition of contaminated sediments downstream of their 
current location.  

 Site Sampling Activity 7.3.

In 2006, five samples were collected within the back channel portion of the Project Site boundaries 
to characterize sediment contamination (Ecology 2006).  Results from this sampling indicate no 
samples exceeded the established EPA risk-based screening concentrations (10mg/kg for arsenic, 
700mg/kg for lead, 17,109mg/kg Zinc) for the Spokane River project sites in Washington.  

After construction, on September 16, 2008, three samples were collected from the chevron 
capping area within the Project Site, to document a baseline for performance monitoring.  Results 
from this sampling indicate two arsenic samples exceeded the established EPA risk-based 
screening concentrations.  

Table 7-1 summarizes the 2006 and 2008 sampling results.  See Appendix B7 for the 2006 
sampling results and 2008 Testing and Sampling Reports. 

TABLE 7-1. ISLAND COMPLEX SAMPLING SUMMARY  

Sample ID 
Arsenic Concentration 

(mg/kg) 
Lead Concentration 

(mg/kg) 
Zinc Concentration 

(mg/kg) 

2006 Channel Sampling 

1 <24 48 497 

2 <34 <36 656 

3 <32 <33 642 

4 <47 144 1919 

5 <40 105 1130 

2008 Sampling and Testing Report—September 16, 2008 

1 8.34 144 688 

2 17.7 77.9 346 

3 19.1 98.5 354 
Note: 

(Ecology 2006) 
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 Site Access 7.4.

Access to the site involved traveling approximately 0.5-miles along a trail through parkland owned 
by Spokane County. The trailhead is located at the parking lot adjacent to the river near Exit 299 on 
I-90. During periods of seasonal low flow (late summer and fall) the riverbed channels around the 
island are dry and the site is accessible by foot and equipment.   

 Excavation and Disposal 7.5.

Excavation was not required at the Island Complex Project Site. Any material generated during 
construction was retained on site. 

 Post-Excavation Sampling 7.6.

Excavation was not required at the Island Complex Project Site; therefore no post-excavation 
sampling was conducted. 

 Cap Material 7.7.

Zach Hedgpeth from Ecology visually observed and approved all imported material. Field 
documentation indicates boulder material was generally smaller than anticipated but several large 
rocks were deemed adequate for use in the critical trail area. Both topsoil and quarry spall material 
was obtained from the same supplier. Quarry spall material required one pass through a screening 
plant to remove fines prior to Ecology approval. 

 Filter Rock Placement 7.8.

The project design specified coir fabric to provide filtering and erosion control. The coir fabric was 
placed below all areas capped with topsoil as shown in the as-built drawings (Appendix A7). 

 Capping Material Placement 7.9.

The project design specified 6 to 24 inches of capping material over approximately 10,000 square 
feet. The capping area was divided into four sections as shown in the as-built drawing included in 
Appendix A7. The first area extends along approximately 3,300 square feet of river bank and was 
capped using layered rock including 4- to 6-inch angular quarry spalls, 3-inch-minus rounded river 
rock, and 1-inch-minus rounded rock. The second section, approximately 6,400 square feet directly 
upslope from the layered rock area, was capped using erosion control coir fabric, topsoil, and 
native vegetation.  The third section extended, approximately 1,200 square feet along the southern 
river bank portion of the site and was capped with 6- to 10-inch river cobble. The fourth section 
amended the gravel surface of approximately 2,000 square feet of trail leading to the site with 
approximately 6-inches of 3/8-inch-minus crushed gravel. The required gradations for each of 
these materials are included in Section 7.14 below. The material delivery summary and truck 
tickets are included in Appendix C7.  Note that Appendix C7 includes the materials used for both 
the Island Complex and Murray Road sites.   

 Riparian Vegetation Planting 7.10.

The project plan included a native riparian vegetation planting plan for the capping area as well as 
a portion of the site along a seasonal back channel. Five species of trees, five species of shrubs, 
and seven species of ground cover were planted in the capping area. Vegetation and a temporary 
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irrigation system were installed by Washington Conservation Corps in accordance with Ecology’s 
long-term irrigation and maintenance plan.  Irrigation of the plantings continued for 2 years 
following remediation activities to help establish plant root systems. 

 Survey 7.11.

Following the placement of capping material, a final survey was completed to document horizontal 
and vertical constructed limits.  See Appendix A7 for the as-built survey results. 

 Quantities 7.12.

Four- to six-inch quarry spalls, 1-inch-minus, 3/8-inch crushed rock, and topsoil were delivered and 
stockpiled on the Island Complex uplands between September 8, 2007 and September 13, 2007.  
The material summary spreadsheet and truck tickets are included in Appendix C7.   

 Chronology of Events 7.13.

Construction activities are described in detail in this section and summarized by daily activity in 
Table 7-2 below.  Some activity dates were not identified in the project field reports, and therefore 
excluded from Table 7-2. 

TABLE 7-2. DAILY SUMMARY OF PROJECT ACTIVITIES 

Date Activities 

September 
2007 The contractor mobilized to the site 

09/08/07 Boulder material was delivered to the site. 

09/12/07 3-inch-minus, 1-inch-minus, gravel and sand, and topsoil materials were delivered to the 
site.  

09/13/07 Quarry Spall material was delivered to the site.  

09/17/07 

Quarry spalls were placed in the chevron area, and compacted from north to south using a 
backhoe. The height of the quarry spalls were surveyed to document that they were within 
1-foot of the ordinary high water level. The 3-inch was installed and compacted on top of, 
and downslope of the quarry spall area using a backhoe. Erosion control coir fabric was 
delivered to the site and the 6-inch deep fabric “key-in” trench was started at approximate 
elevation 2028-feet.  

09/18/13 

The erosion control fabric “key-in” trench was completed. Coir fabric was installed starting 
at the north end of the chevron area. Topsoil was placed upslope of the rock layer to an 
elevation of approximately 2028-feet throughout the chevron area. Approximately 25% of 
the coir fabric was staked down and keyed in. Additional topsoil was delivered. 

09/19/13 
Erosion control coir fabric installation continued from the north end of the chevron area to 
the south. Approximately 50% of the coir fabric was staked down and keyed in. Ecology 
requested the 3-inch rock and topsoil be extended further to the north. 

09/20/13 

Bank treatment including 3-inch-minus, topsoil, and coir fabric was extended north to 
cover unnecessary damage to existing vegetation by the contractor. The very north end 
was completed with only 3-inch rock per Ecology approval. The coir fabric and  
3-inch-minus material installation was completed. Large rock/boulders were placed on 
coir treatment. Minimal damage to coir material was done during boulder placement and 
was repaired 09/24/13. 
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Date Activities 

09/24/13 

1-inch-minus material was delivered and installed in the chevron area. Four to 6-inch 
cobble material was delivered and installed at the southern point of the chevron area. 
Geotextile fabric and 5/8-inch crushed material for the upland portion of the trail was 
placed. 

09/25/07 The final survey was completed by H2 Engineering and Surveying, LLC, to record as-built 
horizontal and vertical limits. 

September 
2007 The contractor demobilized from the site. 

Fall 2007 The Washington Conservation Corps completed riparian vegetation planting in the 
Chevron Area and upper bank (Zone 2) along the back channel.   

Spring 2008 The Washington Conservation Corps installed a drip irrigation system to irrigate the new 
vegetation. 

 Remedial Action Performance Metrics 7.14.

Based on review of available documentation, the construction of the remedial cap was completed 
in general accordance with the remedial design plans and specifications. 

Performance metrics are summarized in Tables 7-3 through 7-7 below. 

TABLE 7-3. PERFORMANCE METRICS FOR REMEDIAL DESIGN PLANS AND SPECIFICATIONS 

Performance Metric 
Remedial Design 

Criteria Comment/Reference 

Cap Area Approximately 
10,000 square feet 

Final cap area measured by survey as 12,900 square 
feet.  See Appendix A7 for the as-built plan sheets. 

Excavation N/A N/A 

Filter Thickness N/A N/A 

Filter Material Gradation N/A N/A 

Cap Thickness   6- to 24 inches Confirmed by construction observation and the 
as-built survey included in Appendix A7. 

Cap Material Gradation See Tables 7-4 
through 7-7 below Confirmed by construction observation. 

Vegetation Planting Plan Per design plans. 
Completed by the Washington Conservation Corps, 
including temporary irrigation. Confirmed by 
construction observation.   
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TABLE 7-4. ISLAND COMPLEX TOPSOIL 

Sieve Size Percent Passing (%) 

½ inch 100 

No. 4 97-100 

No. 10 85-95 

No. 30 65-80 

No. 50 15-30 

No. 100 0-3 

TABLE 7-5. ISLAND COMPLEX TRAIL CAP MATERIAL 3/8-INCH-MINUS CRUSHED GRAVEL 

Sieve Size (inches) Percent Passing (%) 

3/8-inch 100 
No. 4 44-66 
No. 40 8-24 
No. 200 10 max. 

TABLE 7-6. CHEVRON CAP MATERIAL 1-INCH-MINUS 

Sieve Size (inches) Percent Passing (%) 

½-inch 100 
1-inch 75-100 
5/8-inch 50-100 
No. 4 20-80 
No. 40 3-24 
No. 200 10 max. 

TABLE 7-7. CHEVRON CAP MATERIAL 4- TO 6-INCH ANGULAR QUARRY SPALL 

Sieve Size (inches) Percent Passing (%) 

6-inch 100 
4-inch 40 max. 
2-inch 5 max. 

 Deviations from Remedial Action Design 7.15.

No substantial deviations from the Remedial Action Design were identified, based on review of 
available documentation. 

 Contact Information 7.16.

The contact information for those playing a key role in the remedial action is listed in the table 
below. 
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Project Role Name Organization Address 

Ecology 
Oversight 

Zach 
Hedgpeth Ecology 

Eastern Region Office 
4601 North Monroe Street  
Spokane, Washington 99205 

Project 
Engineer 

Megan 
Hilgart Ridolfi Inc. 

1011 Western Avenue, Suite 1006 
Seattle, Washington 98104 

Construction 
Contractor Matt Hall S.A. Gonzales 

5516 N Starr Road 
Newman Lake, Washington 99025 

 Summary 7.17.

The metal-contaminated sediments at the Island Complex Project Site beach area were remediated 
using a capping approach to reduce potential exposure pathways detrimental to human health and 
the environment.  The capping design consisted of approximately 3,300 square feet of layered rock 
material along the river bank, approximately 6,400 square feet of erosion control coir fabric and 
topsoil directly upslope from the layered rock, approximately 1,200 square feet 6- to 10-inch river 
cobble along the southern river bank, and approximately 2.500 square feet of 3/8-inch gravel trail 
enhancement along the trail leading to the site. This capping material was placed over the 
remaining metals-contaminated soil to reduce future sediment transport and erosion.  In addition, 
native riparian plant species were planted throughout the project area to further stabilize 
sediments.  This remediation design was successfully implemented between September 8 and 
September 25, 2007, with the exception of vegetation planting, which took place in the fall 
of 2007. 

 References 7.18.

Dowling, B. 2006. “Island Complex Approximate Sampling Locations with XRF Results, August 24, 
2006,” project files on CD-ROM, “Washington State Department of Ecology”. 

Washington State Department of Ecology. 2008. “Sampling and Testing Report Spokane River 
Shoreline Site at Island Complex Spokane, WA.” 
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APPENDIX A7 
 As-Built Drawings 

 





Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in showing features discussed

in an attached document. GeoEngineers, Inc. can not guarantee the accuracy and content of electronic files.
The master file is stored by GeoEngineers, Inc. and will serve as the official record of this communication.

3. This figure was originally produced in color.
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Construction Photos 



Site Photographs

Islands Complex
Spokane River Beach Cleanup Sites

Spokane County, Washington

Figure B7-1

View from the site facing north prior to construction.

View from the site facing south prior to construction.
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Figure B7-2

View from the site facing north during construction.

View from the site facing north during construction.
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Figure B7-3

View from the site facing north post-construction.

View from the site facing north showing vegetation established.
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Chemical Analytical Reports 



Aerial Photo June 2005 -  Courtesy of Avista

Island Complex approximate sampling loactions with XRF results
Brendan Dowling
August 24, 2006

�
Site 4
Arsenic: <47
Lead: 144 +/- 35
Zinc: 1910 +/- 140

Site 1
Arsenic: <24
Lead: 48 +/- 19
Zinc: 497 +/- 53

Site 2
Arsenic: <34
Lead: <36
Zinc: 656 +/- 86

Site 5
Arsenic: <40
Lead: 105 +/- 35
Zinc: 1130 +/- 110

Site 3
Arsenic: <32
Lead: <33
Zinc: 642 +/-86
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1.0 INTRODUCTION 
 

Areas of the Spokane River and its banks have been impacted by contaminants such as 
arsenic, cadmium, lead and zinc as a result of mining activities taking place upstream in the 
Coeur d’Alene River Basin of Idaho.  The U.S. Environmental Protection Agency (EPA) and 
Washington State Department of Ecology (Ecology) have identified specific locations along the 
Spokane River for remedial action based on potential human and ecological exposures1.  The 
Island Complex Shoreline Sediment Site is located on the south side of the Spokane River 
(approximately river mile 95.0) and just downstream of the Idaho-Washington border2 (Figure 
1).  During the summer of 2007, remediation work was conducted by Ecology on the “chevron” 
area at the Island Complex Site to reduce the risks posed to human and ecological receptors.  
Due to the ongoing nature of cleanup efforts upstream in the Coeur d’Alene Basin, some risk of 
new metals deposition at the Island Complex Site exists. 

  
The purpose of this Sampling and Testing Report is to document a baseline for a 

performance monitoring and periodic review program at the Island Complex Site.  An initial 
evaluation of the performance of the remediation at the Island Complex Site after one water year 
against the potential for arsenic, cadmium, lead and zinc sediment recontamination at the Site is 
discussed.   

 
 

2.0 SITE DESCRIPTION 
 
Access to the Island Complex Site is from a gravel trail that was enhanced during cleanup 
activities from a parking lot adjacent to the river near Exit 299 on I-90.  Portions of the Site are 
contained within Riverside State Park, and the Site is a popular recreation area.  The Site 
contains a backwater area that has served as a depositional zone for fine-grained contaminated 
sediments.  The Spokane River flows by the Site to the north year-round, and during the spring 
runoff the River flows in a side-channel to the south and west of the Site.  The main river 
channel area to the north and the seasonal side-channel to the west bordering the fine-grained 
depositional area contain fish spawning-sized gravel intermixed with fine-grained sediment.  
During cleanup work, a multi-layered soil cover was placed over contaminated sediments, and 
native trees and shrubs were planted to stabilize the bank in the backwater area known as the 
“chevron”.  In addition, river gravels were also placed below the Ordinary High Water Mark to 
act as a part of the cover and limit erosion.  The approximate total area of investigative focus is ~ 
0.25 acres. 
 
 
 
 
 
 
 
 

                                                 
1 Record of Decision – The Bunker Hill Mining and Metallurgical Complex, Operable Unit United States 
Environmental Protection Agency, September 2002. 
2 Within the NE ¼ of Section 1, Township 25 North, Range 45 East of the Willamette Meridian. 
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3.0 PROPOSED ACTIONS 

Ecology has developed the following objectives for the sampling of the Island Complex Site that 
will be evaluated within this Sampling and Testing Report: 

1. Performance Monitoring – Initiate monitoring of the extent and nature of possible
arsenic, cadmium, lead and zinc re-enrichment of the capped areas over time.
Cadmium was not originally analyzed as a part of the RI/FS process but has been
included in this sampling plan due to the Site being identified as a critical habitat
area.

2. Confirmatory Analysis – Ecology will contract a laboratory analysis to be performed
as described below that measures the contaminants of interest in soils at
concentrations well below the sediment cleanup guidelines (SCGs).

3. Information Collection - Collect information and data to monitor the remedial action
in order to evaluate protectiveness of the remedy.

4.0 METHODS 

4.1 SAMPLE COLLECTION 
Sampling was conducted on September 16, 2008, using the following general procedures: 
• All samples were collected from shallow (~3 inch), hand-shoveled test pits distributed

over the Site in a rough grid pattern (Figure 2).  The relatively shallow sampling depth is
intended to evaluate materials deposited at the site by the river since cap construction in
2007. 

• A total of 3 samples were collected.
• A side profile composite of the entire depth of each test pit was collected and

homogenized as a single sample.
• The collected material was placed in 1-gallon zip-locking plastic bags labeled with

identification of sample location and date.
• A handheld Trimble Global Positioning System (GPS) unit was used to record the

coordinates of each sample location.
• Photographs of each test pit were taken directly after sample collection and are included

as Appendix A to this report.

4.2  SIEVING 
Upon completion of sample collection, sample preparation was performed in the Ecology ERO 
sample preparation room. 

• Prior to sieving, samples were allowed to dry.
• Samples were fractioned using sieve #10 (2 mm).
• The mass of the material separated by the different size fraction were measured.  The

resulting values are included as Appendix B to this report.
• Photographs were taken of the dry whole sample.
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4.3 ANALYSES 
Sample material passing the #10 sieve for each of the 3 samples was sent to Manchester 
Laboratory for arsenic, cadmium, lead and zinc analysis using the following methods: 

1. EPA SW846 – 3050B Acid Digestion of Sediments, Sludges and Soils; and
2. EPA Method 200.8, Determination of Trace Elements in Waters and Wastes using

ICP-MS

5.0 RESULTS 

Results of the laboratory analysis are presented in Table 1. 

Sample Arsenic Cadmium Lead Zinc 
1   8.34 1.8 144 688 
2 17.7 2.3      77.9 346 
3 19.1 2.5      98.5 354 

Table 1.  Laboratory analysis results.  All values are mg/kg. 

With respect to human health risk, the combined laboratory results have generally been 
evaluated against the risk-based screening concentrations (RBCs) presented by the EPA Record 
of Decision (ROD) cited earlier.  The RBCs were adopted as site-specific cleanup levels 
protective of human health and are presented in Table 2.  Additionally, Ecology is evaluating the 
concentrations found at the Site with respect to ecological indicators.  Although Washington 
State has not adopted freshwater sediment cleanup levels for the protection of ecological health, 
an estimated initial screening range of sediment cleanup guidelines (SCG) based on current 
research are also included in Table 2.   

Contaminant RBC SCG 3,4,5 
Arsenic 10 33 - 51 

Cadmium 49 3 - 5 
Lead 700 128 - 430 
Zinc 17,109 270 - 459 

Table 2.  RBCs from EPA’s ROD and proposed sediment cleanup guidelines.  All values mg/kg. 

3 Long E.R. and L.G. Morgan.  (1991).  The potential for biological effects of sediment-sorbed contaminants tested 
in the National Status and Trends Program.  NOAA Technical Memorandum NOS OMA 52, National Oceanic and 
Atmospheric Administration, Seattle, WA, 175 pp + appendices 
4 MacDonald D. D., C.G. Ingersoll and T.A. Berger.  (2000).  Development and evaluation of consensus-based 
sediment quality guidelines for freshwater ecosystems.  Arch. Environ. Contam. Toxicol. 39, 20-31. 
5 Michelsen, T.  (2003).  Phase II Report: Development and recommendations of SQV’s for freshwater sediments in 
Washington State.  Avocet Consulting.  Publication Number: 03-09-088. 
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Figure 1.  Overview of location of Island Complex Shoreline Sediment Site. 

 

 
Figure 2.  Sampling locations at the Island Complex Shoreline Sediment Site. 
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Figure 3.  Laboratory Results (all concentrations mg/kg)
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SAMPLE LOCATION PHOTOS



 Island Complex Metals – Fall 2008                                                          Sampling and Testing Report – Appendix A 
 
    
     

8 

 
Sample Location 1 
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Sample Location 2 
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Sample Location 3 
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PERCENT FINES ANALYSIS 
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Sample 
Sample Mass (g) 

Total <2mm 
1 1540 440 
 100% 28.6% 
   
2 1960 200 
 100% 10.2% 
   
3 2000 300 
 100% 15.0% 
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Figure B-1.  Percent fines (<2mm)
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LABORATORY RESULTS FORMS 



APPENDIX D7  
Material Records 
(Provided on CD) 



Materials Summary - Island Complex, Murray Road, and Starr Road
Zach Hedgpeth, P.E.
Washington Department of Ecology

Materials
Murray Road

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

5.9 Cap A TN 1237.5 1469.4 119% $31.17 $38,572.88 $45,801.20
5.10-5.12 Cap B TN 5012.5 6547.9 131% $31.17 $156,239.63 $204,098.04
5.11 Topsoil CY 883.33 1197.7 136% $22.00 $19,433.26 $26,349.40
5.12 Sand TN 90 112.01 124% $6.67 $600.30 $747.11
5.13 5/8 crushed TN 412.5 409.82 99% $36.67 $15,126.38 $15,028.10

Subtotal $229,972.44 $292,023.85

Island Complex

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

5.1 Quarry Spall CY 40 40 100% $51.14 $2,045.60 $2,045.60
5.3 1-inch TN 120 190.22 159% $25.92 $3,110.40 $4,930.50
5.2 3-inch TN 60 98.05 163% $25.92 $1,555.20 $2,541.46
5.4 Soil CY 275 334.2 122% $50.00 $13,750.00 $16,710.00
5.6 5/8-Inch TN 75 55.3 74% $25.04 $1,878.00 $1,384.71
5.5 Cobble TN 7.5 23.9 319% $33.50 $251.25 $800.65

Subtotal $22,590.45 $28,412.92

Starr Road

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

Option 3 Spawning TN 375 274.28 73% $37.83 $14,186.25 $10,376.01

Total $266,749.14 $330,812.78

Other Line Items

Line Item Material Units Bid Quantity Actual Quantity % of Bid Unit Price Bid Bid Cost Actual Cost

5.7 Boulders-IC EA 40 40 100% $200.00 $8,000.00 $8,000.00
5.14 Boulders-MR EA 10 10 100% $200.00 $2,000.00 $2,000.00
Option 1 Bollards-MR EA 2 2 100% $400.00 $800.00 $800.00
Option 2 Signs EA 4 4 100% $500.00 $2,000.00 $2,000.00

Total $12,800.00 $12,800.00

Lump Sum Items

Line Item Description Complete? Bid Cost Actual Cost

1 General Y $70,000.00 $70,000.00
2 Mob/demob Y $50,000.00 $50,000.00
3 Docs N $10,000.00 $10,000.00
4 As-built survey N $12,000.00 $12,000.00
5 Earthwork Y $30,000.00 $30,000.00
6 Erosion Control Y $10,000.00 $10,000.00
7 Hydroseeding Y $10,000.00 $10,000.00

Total $192,000.00 $192,000.00

Total $471,549.14 $535,612.78

$ Increase $64,063.64
% Increase 14%

Sales Tax: $46,062.70
5% Retainage on Total Amount: $26,780.64

Total Amount Approved for Payment: $554,894.84

Total Contract Amount Including Retainage: $581,675.48
$581,675.48 check
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