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EXECUTIVE SUMMARY 

The California Department of Water Resources’ (DWR’s) Delta Habitat Conservation and 
Conveyance Program (DHCCP) is considering water conveyance through the Delta in a 
series of pipelines/tunnels. The pipelines/tunnels would transmit water from multiple on-bank 
intakes located between the towns of Freeport and Courtland to an intermediate forebay. 
Water collected in the intermediate forebay would flow by gravity or pumping through a two-
bore tunnel system to the Clifton Court Forebay. Water would then be conveyed to the 
existing pumping plants serving the State Water Project and Central Valley Project. 
Figure 1-1 shows the pipeline/tunnel alignment proposed at commencement of this testing 
program.  

Subsurface material removed during tunnel excavation is commonly referred to as tunnel 
muck, and consists of a mixture of soil, water, air, and conditioners. Conditioners are 
typically added to native soils to facilitate advancement of a tunnel boring machine (TBM). 
Tunnel muck generated by an earth pressure balance TBM in soft ground conditions (which 
are anticipated in the DHCCP tunnels) typically has a consistency similar to toothpaste. 
Tunnel muck generated in DHCCP tunnels is referred to as reusable tunnel material (RTM). 
Following storage and drying, and if acceptable based on chemical and physical testing as 
illustrated on Figure 1-2, potential beneficial uses of RTM include: 

• Strengthening Delta levees identified for maintenance and repair 

• Using RTM for habitat restoration and as fill on subsiding Delta islands 

• Using RTM as structural fill for construction of conveyance facilities.  

A significant quantity (approximately 27 million cubic yards) of saturated RTM will result from 
tunnel boring activities. This study consisted of mixing native soil samples collected from the 
potential tunnel zone with representative soil conditioner products and conducting laboratory 
tests to measure RTMs: 

• Geotechnical properties to evaluate constructability if used as structural fill 

• Environmental properties to characterize potential toxicity if placed in the environment 

• Planting suitability to assess sustainability for habitat growth and agricultural use 

Based on the results of the geotechnical, environmental, and planting suitability tests, RTM 
appears to be suitable for the above proposed beneficial uses following storage and drying. 
Consultation with the governing regulatory agency would be required to obtain the necessary 
approvals and permits. This study consisted of a limited number of samples and tests, and 
does not constitute a complete evaluation of RTM. RTM and associated decant liquid will 
undergo chemical characterization by the contractor(s) prior to reuse or discharge, 
respectively. 
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1.0 INTRODUCTION 

1.1 Project Background 

The California Department of Water Resources’ (DWR’s) Delta Habitat Conservation and 
Conveyance Program (DHCCP) is considering water conveyance through the Delta in a 
series of pipelines/tunnels. The pipelines/tunnels would transmit water from multiple on-bank 
intakes located between the towns of Freeport and Courtland to an intermediate forebay. 
Water collected in the intermediate forebay would flow by gravity or pumping through a two-
bore tunnel system to the Clifton Court Forebay. Water would then be conveyed to the 
existing pumping plants serving the State Water Project and Central Valley Project. 
Figure 1-1 shows the pipeline/tunnel alignment proposed at commencement of this testing 
program.  

Subsurface material removed during tunnel excavation is commonly referred to as tunnel 
muck, and consists of a mixture of soil, water, air, and conditioners. Conditioners are 
typically added to native soils to facilitate advancement of a tunnel boring machine (TBM). 
Tunnel muck generated by an earth pressure balance TBM in soft ground conditions (which 
are anticipated in the DHCCP tunnels) typically has a consistency similar to toothpaste. 
Tunnel muck generated in DHCCP tunnels is referred to as reusable tunnel material (RTM). 

1.2 Purpose and Scope 

DHCCP tunnel construction will generate approximately 27 million cubic yards of saturated 
RTM (CH2MHILL, 2012). Following storage and drying, and if acceptable based on chemical 
and physical testing as illustrated on Figure 1-2, potential beneficial uses of RTM include: 

• Strengthening Delta levees identified for maintenance and repair 

• Using RTM for habitat restoration and as fill on subsiding Delta islands 

• Using RTM as structural fill for construction of conveyance facilities 

The RTM testing program’s scope of work is defined in the Excavated Tunnel Material 
Testing Plan (URS Corporation [URS], 2013a). The study consisted of mixing native soil 
samples collected from the potential tunnel zone with representative soil conditioner products 
and conducting laboratory tests to measure RTMs:  

• Geotechnical properties to evaluate constructability if used as structural fill 

• Environmental properties to characterize potential toxicity if placed in the environment 

• Planting suitability to assess sustainability for habitat growth and agricultural use 

This report describes the test methods that were developed and the test procedures that 
were used. Conclusions presented in this report are based on the results of the tests 
conducted. This study consisted of a limited number of samples and tests, and does not 
constitute a complete evaluation of RTM. RTM and associated decant liquid will undergo 
chemical characterization by the contractor(s) prior to reuse or discharge, respectively. 
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1.3 Subsurface Conditions 

Geologic units mapped in the area of the tunnel alignment are dominated by marsh and tidal 
estuary deposits associated with the Delta and by alluvium deposited by the Sacramento and 
San Joaquin rivers and their tributaries (Gorman and Wells, 2000). These units are 
lithologically diverse and exhibit complex interfingering of sand, silt, and clay typical of a 
deltaic depositional environment.  

Groundwater over much of the area of the tunnel alignment is controlled by farming activities, 
including irrigation and pumping, to maintain groundwater levels below the root zones of 
cultivated crops. In general, groundwater is approximately 5 feet below the ground surface 
throughout the Delta, except in areas immediately adjacent to a riverbank, where 
groundwater elevations typically rise to within 1 or 2 feet of the surface (DWR, 2009). 

TBM excavation is expected to encounter saturated, variable soft ground conditions. Within 
the proposed tunnel zone (ranging in elevation from -100 to -170 feet), soil types consist of 
interlayered alluvial deposits of lean to fat clays, silts, silty and clayey sands, and poorly-
graded sands. 

Figure 1-3 shows the distribution of soil types encountered within the proposed tunnel zone 
based on compilation of geotechnical investigation data collected from 2009 through 2012 
(URS, 2013b). Soil types were classified according to ASTM International (ASTM) 
specifications D2488 and ASTM D2487. Identification of and criteria for the soil group 
symbols shown below are presented in these ASTM specifications.  

  
Figure 1-3. Soil Types Encountered Within Tunnel Zone 
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2.0 TESTING PROGRAM 

2.1 Soil Sample Selection 

Table 2-1 lists a combination of the soil type data shown on Figure 1-3 and laboratory test 
results on proposed tunnel zone soil samples collected during geotechnical investigations 
from 2009 through 2012 (URS, 2013b). Statistical evaluation of subsurface data collected to 
date indicates that an average mixture of tunnel zone soils would classify as sandy lean clay 
according to the Unified Soil Classification System. 

Table 2-1. Summary of 2009 through 2012 Investigation Results 

Soil Index Properties Test Method Average Values in Tunnel Zone

Moisture Content (%) ASTM D2216 33 

Liquid Limit (%) ASTM D4318 44 

Plasticity Index (%) ASTM D4318 23 

Fines Content (%)* ASTM D422 56 

Sand Content (%) ASTM D422 44 

Gravel Content (%) ASTM D422 0 

Soil Classification ASTM D2487 Sandy Lean Clay (sCL) 

*Fines = percent passing a #200 sieve (silt and clay) 

 

DHCCP soil core sample boxes are currently stored at the DWR warehouse in West 
Sacramento. DWR and URS representatives reviewed soil core samples, and specific 
samples within the proposed tunnel zone (ranging in elevation from -100 to -170 feet) were 
chosen for this RTM testing program. Figure 1-1 shows 19 boring locations along the 
proposed tunnel alignment where samples were obtained. Soil core samples were mixed 
together with the intention of generating uniform baseline soil samples representative of 
average tunnel zone material. Subsequent testing demonstrated that the baseline soil 
samples were uniform and classified as sandy lean clay. Appendix A contains a description 
of the baseline soil sample generation process.  

2.2 Soil Conditioning 

2.2.1 Typical Construction Procedures  

Soil conditioners such as foams and polymers are typically added in front of the TBM 
cutterhead, in the working chamber, and sometimes along the screw conveyor (see 
Figure 2-1) to increase soil workability and facilitate transportation of soil cuttings outside of 
the tunnel excavation. Soil conditioner products vary and are typically selected by the 
tunneling contractor. 
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Figure 2-1. Schematic Representation of Earth Pressure Balance TBM 

 

Boring logs and laboratory test data pertaining to anticipated soil conditions in the tunnel 
zone were provided to three soil conditioner manufacturers: Condat, BASF, and Normet. 
These manufacturers provided soil conditioner product samples and recommendations for 
conditioner concentration (CF), foam expansion ratio (FER), and foam injection ratio (FIR). 
Table 2-2 lists soil conditioner parameters and their definitions. 

Table 2-2. Soil Conditioner Parameters 

Term Definition

CF concentration of surfactant agent in water (foaming solution) 

CF 100 x m surfactant /m foam solution 

m surfactant mass of surfactant in foaming solution 

m foam solution mass of foaming solution 

FER foam expansion ratio (higher values indicate drier foam) 

FER V foam/V foam solution 

V foam volume of foam at working pressure 

V foam solution volume of foaming solution 

FIR 100 x V foam/V soil 

V foam volume of foam at working pressure 

V soil volume of in situ soil to be excavated 
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2.2.2 Conditioner Products and Sample Preparation  

Three baseline soil samples were prepared for geotechnical, environmental, and planting 
suitability testing before and after the addition of soil conditioner products for a total of six 
suites of testing. One additional suite of testing was performed on a conditioned soil sample 
treated with 3 percent high-calcium quicklime. A separate suite of testing was performed on 
a near-surface soil sample collected by DWR from the Clifton Court Forebay. The location of 
this sample (designated CC) is shown on Figure 1-1. The soil conditioner products used and 
sample identification for each suite of tests is summarized in Table 2-3 and illustrated on 
Figure 2-2. 

Table 2-3. Summary of Conditioner Products and Testing Program 

Item Lab Sample ID without 
Conditioner Added 

Conditioner Added and 
Sample ID  

Conditioner 
Manufacturer 

_ _ _ _ _ Condat BASF Normet Normet 

Conditioner 
Product 

_ _ _ _ _ CLB 
F5/M™ 

Rheosoil 
127 

TamSoil 
200CF 

TamSoil 
200CF 
with 3% 
lime 

Geotechnical 
Properties 

URS 1A 2A 3A CC* 1C 2B 3D 3B 

Planting Suitability 
Properties 

Wallace 1A-1 2A-1 3A-1 CC-1 1C-1 2B-1 3D-1 3B-1 

Environmental 
Properties 

EMAX 1A-2 2A-2 3A-2 CC-2 1C-2 2B-2 3D-2 3B-2 

*CC = Clifton Court (composite sample from two test pits excavated between 1 and 4 feet deep) 

 

Test samples were prepared at URS’s Santa Ana laboratory to create conditioner foams with 
different CF and FER from the three conditioner product samples. To simulate the foam that 
would be created by a TBM, a high-speed propeller-type stirrer was used in accordance with 
laboratory foam generation guidelines (EFNARC, 2005).  

Baseline soils were placed in a Hobart paddle-type mixer, moisture conditioned to simulate 
field conditions, and then mixed in two batches (initial and final), with different conditioner 
foams at different FIRs. Photographs of the foam generated and soil sample mixing are in 
Appendix B. 
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Figure 2-2. Sample Identification for Suites of Tests Performed 

 

Slump testing was performed on moisture-conditioned baseline soils (without conditioner 
added), and initial and final conditioned soil samples in accordance with ASTM C143. Slump 
tests are used to measure the consistency of conditioned soil and help guide conditioner 
type selection and application rates. Photographs of the slump tests are in Appendix B.  

Table 2-4 summarizes soil conditioning test parameters. The resulting conditioned soil 
samples were saturated; therefore, they were allowed to air dry at room temperature in the 
laboratory for approximately one week before additional testing was performed. The original 
testing plan (URS, 2013a) had intended for conditioned soil samples to be air dried for one 
month to simulate anticipated field construction procedures and allow for biodegradation of 
the conditioner products. However, after one week the conditioned soil samples were dry 
enough for testing to begin, which helped expedite the schedule for this testing program. 
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Table 2-4. Summary of Soil Conditioning Test Parameters 

Item Manufacturer
Recommendations for Additive 

Conditioner Added 
in Testing Program 

Sample ID — — — 1C 2B 3D 3B 

Conditioner 
Product 

Condat 
CLB 
F5/M™ 

BASF 
Rheosoil 
127 

Normet 
TamSoil 
200CF 

Condat 
CLB 
F5/M™ 

BASF 
Rheosoil 
127 

Normet 
TamSoil 
200CF 

Normet 
TamSoil 
200CF with 
3% lime 

CF (%) 2 to 2.2 3 2.5 to 3 3 5 4 4 

FER 12 to 15 15 to 18 10 14 11 10 10 

FIR (%) 50 80 25 to 35 180 140 70 100 

Slump (inches)* — — — 6 9.5 7 — 

Conditioner 
Application 
Rate (%) 

0.04 0.08 0.04 0.21 0.32 0.15 0.23 

Moisture 
Content of 
Conditioned 
Soil (%) 

— — — 42 45 38 41 

*Typical recommended values range from 4 to 8 inches (Thewes, 2010) 

 

2.3 Sample Testing 

2.3.1 Geotechnical Properties 

Geotechnical tests were conducted on the baseline and conditioned soil samples identified in 
Table 2-3 and Table 2-4 (as illustrated on Figure 2-2) at URS’s Santa Ana laboratory. The 
purpose of these tests was to evaluate the strength, compressibility, and constructability of 
conditioned soils for use as structural fill. The following tests were performed in accordance 
with ASTM standards: 

• Moisture content (ASTM D2216), Atterberg limits (ASTM D4318), gradation and 
hydrometer (ASTM D422) 

• Optimum moisture content and maximum dry density (ASTM D698) 

• Remolded unconsolidated undrained triaxial shear strength (ASTM D2850) 

• Remolded consolidated undrained triaxial shear strength with pore pressure 
measurements (ASTM D4767) 

• Remolded consolidation (ASTM D2435) and permeability (ASTM D5084) 

Remolded specimens were compacted to 95 percent of maximum dry density at optimum 
moisture content determined in accordance with ASTM D698.  

Laboratory test reports are in Appendix C. A discussion of results is in Section 3.1.  
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2.3.2 Environmental Properties 

Environmental tests were conducted on the baseline and conditioned soil samples identified 
in Table 2-3 and Table 2-4 (as illustrated on Figure 2-2) at EMAX Laboratories, Inc., located 
in Torrance, California. The purpose of these tests was to characterize the conditioned soil’s 
potential toxicity if placed in the environment. The following tests were performed in 
accordance with industry standards: 

• Total solids (E160.3) 

• Polyaromatic hydrocarbons (SW8270SIM) 

• Methyl mercury (laboratory standard operating procedure) 

• Butyltins (Krone Method) 

• Ammonia (SM4500NH3) 

• Nitrate/nitrite (SM4500NO3) 

• Metals (SW6020) 

• Soluble metals (soluble threshold limit concentration [STLC] using deionized water [Di-
WET] SW6020) 

• Mercury (SW7471) 

• Soluble mercury (STLC SW7470) 

• Hexavalent chromium (SW7196) 

• Total petroleum hydrocarbons (modified SW8015) 

• Chlorinated pesticides (SW8081) 

• Polychlorinated biphenyls (SW8082) 

• Herbicides (SW8151) 

• Semi-volatile organics (SW8270/SW8270 SIM) 

• Total organic carbon (Walkley-Black)  

As discussed in the testing plan (URS, 2013a), these tests were selected based on several 
guidance documents, including: 

• Inner Bair Island Restoration Project - Quality Assurance Project Plan (United States 
Fish and Wildlife Service, 2008). 

• Draft Staff Report, Beneficial Reuse of Dredged Materials: Sediment Screening and 
Testing Guidelines (San Francisco Bay Regional Water Quality Control Board [RWQCB], 
2000). 

• Order No. R5-2009-0085, General Waste Discharge Requirements for Maintenance 
Dredging Operations, Sacramento-San Joaquin Delta (General Order). 
(California RWQCB, 2008)  

Test data were reviewed following applicable United States Environmental Protection 
Agency (EPA) guidance, including: 

• EPA Contract Laboratory Program National Functional Guidelines for Superfund Organic 
Methods Data Review, EPA-540-R-08-0, June 2008 
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Table 2-6. Summary of Analytes not Qualified by Laboratory 

Method Sample 
ID 

Analyte Result Flag Reason 

SW6020A 1A-2 Chromium 59 mg/kg J- Low analytical spike recovery 

 Copper 35 mg/kg J Serial dilution recovery not met 

STLC/ 
SW6020A 

1A-2 Antimony 1.36 µg/L J- Low matrix spike recovery 

Barium 320 µg/L J+ High analytical spike recovery 

Chromium 39.3 µg/L J- Low matrix spike recovery 

Cobalt 9.07 µg/L J Serial dilution recovery not met 

Copper 38.3 µg/L J Serial dilution recovery not met 

Molybdenum 4.82 µg/L J- Low matrix spike recovery 

Vanadium 72.1 µg/L J- Low matrix spike recovery 

Zinc 87.3 µg/L J+ Associated with blank contamination 

2A-2 Zinc 92.6 µg/L J+ Associated with blank contamination 

3A-2 Zinc 22.4 µg/L J+ Associated with blank contamination 

SW6020A 1C-2 Chromium 56.1 mg/kg J- Low analytical spike recovery 

Cobalt 15.9 mg/kg J Serial dilution recovery not met 

Copper 33.7 mg/kg J Serial dilution recovery not met 

STLC/ 
SW6020A 

1C-2 Barium 85.3 µg/L J+ High matrix and analytical sp ke 

Copper 15.2 µg/L J Serial dilution recovery not met 

Zinc 43.9 µg/L J+ High matrix spike recovery 

SW8270C 3B-2 2,4,5-Trichlorophenol ND R Low surrogate spike recoveries 

2,4,6-Trichlorophenol ND R Low surrogate spike recoveries 

2,4-Dichlorophenol ND R Low surrogate spike recoveries 

2,4-Dimethylphenol ND R Low surrogate spike recoveries 

2,4-Dinitrophenol ND R Low surrogate spike recoveries 

2-Chlorophenol ND R Low surrogate spike recoveries 

2-Methylphenol ND R Low surrogate spike recoveries 

2-Nitrophenol ND R Low surrogate spike recoveries 

4,6-Dinitro-2-methylphenol ND R Low surrogate spike recoveries 

4-Chloro-3-methylphenol ND R Low surrogate spike recoveries 

4-Methylphenol ND R Low surrogate spike recoveries 

4-Nitrophenol ND R Low surrogate spike recoveries 

Pentachlorophenol ND R Low surrogate spike recoveries 

Phenol ND R Low surrogate spike recoveries 

SW6020 3B-2 Lead 0.199J U Method blank contamination; below RL 

Nickel 0.568J U Method blank contamination; below RL 

Copper 11.8 J- Low matrix spike recovery; serial 
dilution out 

Zinc 14.1J J- Low matrix spike recovery 

Notes: 
ND = not detected 
J = estimated result 
J- = estimated result; potential low bias 

J+ = estimated result; potential high bias 
R = rejected; data should not be used 
RL = reporting limit 
U = result is considered not detected and attr buted to 
external contamination 
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Laboratory test reports are in Appendix D. A discussion of results is in Section 3.2. 

2.3.3 Planting Suitability Properties 

Planting suitability tests were conducted on the baseline and conditioned soil samples 
identified in Table 2-3 and Table 2-4 (as illustrated on Figure 2-2) at Wallace Laboratories 
located in El Segundo, California. The purpose of these tests was to assess conditioned 
soil’s sustainability for habitat growth and agricultural use. 

Plant suitability testing consisted of agricultural soil suitability analysis (Wallace, 2013) that 
identified the amounts of plant extractable by the Ammonium Bicarbonate/DTPA Extraction 
Method (Lindsay, Norvell, 1978), elemental and saturation extract of macronutrients, 
micronutrients, trace and toxic elements, and: 

• ph 

• Electroconductivity (soil salinity) 

• Cation exchange capacity 

• Sodium adsorption ratio 

• Infiltration rate 

• Soil texture 

• Organic matter content 

• Natural moisture content 

• Half saturation percentage 

• Lime content 

Laboratory test reports are in Appendix E. A discussion of results is in Section 3.3. 
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approximately one week of air drying at room temperature in the laboratory before additional 
testing could be performed.  

Under favorable weather conditions during construction it is expected that RTM could be 
dried at a rate of approximately 2 percent per day given a maximum lift thickness of 12 to 
18 inches and several passes per day with a disc to turn the material over. Without continued 
processing, drying RTM would develop a crust and remain saturated below the surface. The 
size of the storage area and rate at which RTM is generated will determine how much 
handling will be required to maintain the maximum lift thickness.  

To expedite drying and reduce soil plasticity, high-calcium quicklime could be added, as 
demonstrated by the laboratory test results in Table 3-2. However, because the addition of 
quicklime elevates pH values, lime-treated soil should be kept away from areas where plant 
growth is desirable. Furthermore, the test results on Sample 3B indicate the Liquid Limit 
exceeds Title 23 requirements for levee fill material when 1 to 3 percent quicklime is added. 
Accordingly, additional testing of RTM is expected due to the variable nature of the 
subsurface soils and anticipated processing and mixing of material. 

Table 3-2. Summary of Lime-Treatment Testing on Conditioned Soil Sample 3B 

Initial Moisture 
Content* 

Quicklime 
Added 

Moisture Content 
After 2 Days 

Moisture 
Reduction 

Liquid 
Limit 

Plasticity 
Index 

USCS

41.2% 1% 29.3% 28.9% 49 19 sML 

41.2% 2% 28.7% 30.3% 47 15 sML 

41.2% 3% 24.5% 40.5% 46 9 sML 

41.2% 4% 23.9% 42.0% -- -- -- 

*Optimum moisture content for non-lime-treated soil is approximately 20% 

 

3.2 Environmental Properties 

3.2.1 Analytical Results 

Environmental constituents detected in the baseline and conditioned soil samples include 
metals, ammonia, and nitrate/nitrite, which are natural soil components. Several chemical 
compounds were detected sporadically. Methyl mercury in baseline sample 2A-2 and 
naphthalene in baseline sample 3A-2 were detected at concentrations below the reporting 
limit. Naphthalene, phenanthrene and total petroleum hydrocarbons in the diesel range were 
detected in conditioned soil sample 2B-2 and may be a constituent of the conditioning 
process because these analytes were not detected in the corresponding baseline sample. 
Table 3-3 compares baseline and conditioned soil sample results. The variation of test 
results between baseline and conditioned soil samples can, in part, be attributed to natural 
variation of compounds present in different soil samples. 
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Table 3-3. Analytical Results Summary for Baseline and Conditioned Soil Samples 

Notes: 
 
a USEPA. 2013. Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites. RSL Table update. May, 2013. http://www.epa.gov/region9/superfund/prg/index.html  
b DTSC. 2013. DTSC recommended methodology for use of U.S. EPA Regional Screening Levels (RSLs) in the human health risk assessment process at hazardous waste sites and permitted facilities. Human Health Risk Assessment 
 (HHRA) Note Number 3. California Department of Toxic Substances Control (DTSC), Human and Ecological Risk Office (HERO). Issue Date: May 21, 2013. http://www.dtsc.ca.gov/AssessingRisk/upload/HHRA-Note-3-2.pdf  
c Value is less than estimated Delta soil background concentration of 9.36 mg/kg (CVRWQCB, 2002), the mean concentration of 7.2 mg/kg for soil of the conterminous western U.S. (Shacklette and Boerngen, 1984), and the remediation cleanup level of 12 mg/kg (DTSC, 2009)  
shaded values = indicate exceedance of the minimum soil-screening concentration 
** = no published screening value 
-- = no value (if the analyte was detected, the maximum detected concentration is presented and the method detection limit is omitted; if the analyte was not detected, then a maximum detected concentration is not presented but the maximum value of the method detection limit is presented). 
ESL = environmental screening level 
MDL = method detection limit 
NA = not available. Based on assumption that carcinogenic risk <1x10-6 and non-carcinogenic hazard index <1.0 are acceptable for unlimited exposure and unrestricted use. 
RSL = regional screening level 
CVRWQCB = California Regional Water Quality Control Board, Central Valley Region 
SFRWQCB = California Regional Water Quality Control Board, San Francisco Bay Region 
USEPA = U.S. Environmental Protection Agency 
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There does not appear to be a consistent trend except for the STLC results for baseline 
sample 1A-2 and conditioned soil sample 1C-2, where the conditioned soil sample appears 
to have consistently lower concentrations. Although some results were qualified as having 
estimated concentrations, as discussed in Section 2.3.2, all data can be used for evaluating 
environmental conditions.  

3.2.2 Waste Characterization 

RTM will be a mixture of native subsurface soils and soil conditioner additives. While 
manufacturer information on typical examples of soil conditioners indicate the compounds 
generally are not classified as hazardous, care in use and disposal is still necessary as is 
common practice when using chemicals in accordance with standard industry protocols. 
Soils are anticipated to consist of inorganic constituents present at naturally occurring 
background concentrations. A potential concern is that the soil conditioners alter the 
geochemical conditions in the excavated soil and change the character or leachability of 
inorganic constituents. 

Waste classification in California is accomplished, in part, through comparison of material 
characteristics (e.g., chemical content) to regulatory thresholds. Thresholds include the total 
threshold limit concentration, based on solid-phase concentrations of the soil matrix, and 
STLC, based on an extraction procedure that releases soil-bound materials into liquid in soil 
pores. As presented in Table 3-4, total concentrations of inorganic constituents and 
dissolved concentrations of inorganic constituents in baseline and conditioned soil samples 
are generally orders-of-magnitude lower than corresponding waste-classification thresholds. 
In general, concentrations of inorganic constituents were broadly similar among the baseline 
and conditioned soil samples. 
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3.2.3 Human Health 

Characterization of health risks at sites commonly involves the use of exposure scenarios as 
a combined set of conditions (e.g., chemical concentrations) and activities (e.g., household 
use of well water) to simulate the potential exposure of people (receptors) and to quantify or 
qualify the potential threats to human health from that exposure (a dose–response 
relationship). 

Characterization of health risks at sites is accomplished at both the federal and state levels 
generally through a three-tiered triage. Unrestricted land use or de minimis (inconsequential) 
conditions are those where chemicals may be present, but at levels below regulatory-
agency-derived health-protective standards and, in essence, a person could be continually 
exposed for a lifetime to the material without expectation of adverse health effects. The 
uppermost tier is the opposite: conditions are such that exposure would be expected to elicit 
adverse health effects, and some sort of response action or mitigation is required. The 
middle tier is the gray area, where preventive or mitigative measures are controllable options 
to prevent adverse effects. 

De minimis standards for characterizing soil concentrations of chemical releases have been 
developed by both the EPA and the California Department of Toxic Substances Control 
(DTSC). These regional screening levels from EPA (EPA, 2013) or the California-Modified 
Screening Levels from DTSC (DTSC, 2013) represent health-protective soil concentrations 
acceptable for unlimited exposure and unlimited use. Concentrations of chemicals in soil less 
than corresponding unrestricted-use screening levels are understood to be without an 
appreciable threat to human health. 

Table 3-3 presents the de minimis screening levels with the maximum detected 
concentrations or the maximum detection limit (per soil sample type) for each of the analytes 
measured with the methods described in Section 2.3.2. The majority of results for organic 
constituents were concentrations below the method detection limit, whereas most of the 
inorganic analytes were detected. In comparison to the screening levels, the majority of 
detected concentrations and detection limits are below the health protective screening levels, 
(i.e., are at concentrations which would typically be acceptable for unrestricted land use). 

Several entries in Table 3-3 are in red, highlighted with yellow shading; these values indicate 
a soil sample concentration that exceeds the minimum (lowest) available screening criteria. 
These exceedances occur for arsenic concentrations detected in baseline and conditioned 
soil samples, and not-detected method detection limit values for one semi-volatile organic 
compound, a few polycyclic aromatic hydrocarbons, and total petroleum hydrocarbon as 
diesel. For the detected concentrations of arsenic, the EPA and DTSC screening levels for 
potential carcinogenic effects are below typical background concentrations (Shacklette and 
Boerngen, 1984; CVRWQCB, 2002) and/or regulatory-agency-acceptable remediation goals, 
which for California sites range up to approximately 12 mg/kg (DTSC, 2007, 2009; Duverge, 
2011; Hunter et al., 2005). Consequently, the arsenic screening values are derived 
mathematical constructs, independent from natural environmental conditions; the soil sample 
results are representative of background conditions. The non-arsenic highlighted values in 
Table 3-3 represent typical detection limit concentrations, which, for the most part, are 
relatively close to but greater than the minimum screening levels. If future sampling is 
focused toward these eight analytes, then analytical methodological adjustments may be 
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needed to achieve lower detection limits. In general, analytical methods were sufficiently 
sensitive to characterize de minimis concentrations for a common suite of chemical 
contaminants and inorganic constituents. 

3.2.4 Ecological Resources 

As with human exposures, characterization of ecological risks at sites commonly involves the 
use of exposure scenarios as a combined set of conditions (e.g., chemical contamination) 
and activities (e.g., plants directly growing in, or animals foraging on, tunnel spoils) to 
simulate the potential exposure of ecological receptors and to quantify or qualify the potential 
threats to the environment from that exposure. 

Conceptually similar to the soil screening levels developed to protect human health, 
ecological soil screening levels have been developed by the EPA and other organizations 
that are protective of birds, mammals, plants, and soil microflora and microfauna. 
Concentrations of detected analytes are presented in Table 3-5 along with ecologically 
based soil screening levels. The table highlights several instances where detected 
concentrations exceed a soil screening benchmark. However, all the exceedances in the 
conditioned soil samples also occur in the corresponding baseline samples. Screening 
benchmarks can often be calculated to be at concentrations less than naturally occurring 
background concentrations. Therefore, the applicability of the ecological soil screening 
benchmarks should be verified with regulatory agency and/or permitting agency authorities.

50 DWR-207





SECTION 3.0 RESULTS AND CONCLUSIONS 

 

DHCCP_RTM-Final_20140307 docx 3-22 Issue Date: 03-2014 

 
 
 

52 DWR-207



SECTION 3.0 RESULTS AND CONCLUSIONS 

 

DHCCP_RTM-Final_20140307 docx 3-23 Issue Date: 03-2014 

 

3.2.5 Environmental Property Conclusions 

Based on the test results in Table 3-3 and 3-4, there is no indication that RTM would require 
handling as hazardous waste material. RTM would be expected to meet conditions 
acceptable for unrestricted land uses, with or without added soil conditioners.  

However, exposure of people, wildlife and plants to conditioned soil has not been fully 
assessed under unrestricted-use conditions, creating an uncertainty for potential adverse 
effects. If RTM is to be placed in the environment where people could contact the soil, either 
directly (e.g., through skin contact) or indirectly (e.g., as airborne particulate, or as leachate 
in surface or drinking water), then human health risk assessment(s) will need to be 
developed. Development of appropriate exposure scenarios for evaluation in the risk 
assessment will depend on the specific environmental context; for example, uses as surficial 
landscape fill for a residential area or subsurface use at a construction site. Determination of 
appropriate exposure scenarios, and the specific risk-assessment details, is a collaborative 
process with regulatory agency and/or permitting agency authorities (e.g., the California 
RWQCB, the United States Army Corps of Engineers (USACE), or the DTSC), depending on 
the re-use option. The scoping process would be used to determine if additional evaluation 
efforts are necessary to meet agency requirements for allowing re-use (e.g., benthic 
invertebrate bioassays if spoils are intended for wetland fill, or phytotoxicity testing if spoils 
are intended for upland re-use). 

3.3 Planting Suitability Properties 

3.3.1 Conditioner Effects on Soil Properties  

A comparison between the planting suitability test results on baseline and conditioned soil 
samples are presented in Table 3-6. Except for sample 3B-1 that was lime-treated, there 
does not appear to be a consistent trend between the baseline and conditioned soil test 
results. Sample 3B-1 exhibited an elevated pH value; therefore, lime-treated soil should be 
kept away from areas where plant growth is desirable. To increase planting suitability, RTM 
would require soil amendments as the native soils within the tunnel zone have a low organic 
content.  

3.3.2 Planting Suitability Conclusions 

The soil conditioner application rates used for this RTM testing program were purposefully 
higher than industry typical values that were recommended by the conditioner 
manufacturers. As a result, the effects of adding conditioners on the soil’s planting suitability 
properties are likely to be higher than would be expected for RTM. Even with increased rates 
of conditioner application, the testing performed indicates that the conditioner products do 
not appear to pose a significant threat to planting suitability.  

Although the tests performed indicate favorable results for reusability of RTM, if conditioned 
soil is to be placed in the environment for large-scale uses then additional plant growth tests 
may be required by regulatory agency and/or permitting agency authorities. These tests are 
unique and specific to certain conditions, and therefore should be scoped in collaboration 
with pertinent agencies (e.g., California State Water Resources Control Board (SWRCB) 
and/or Central Valley Regional Water Quality Control Board (CVRWQCB), California Office 
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of Environment Health Hazard Assessment, DTSC or the California Environmental 
Protection Agency). 

The safety of human or animal consumption of agricultural crops grown in the conditioned 
soil was outside the scope of this study. Consultation with the California Department of Food 
and Agriculture would be required to evaluate this issue further. 
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BASELINE SOIL SAMPLE GENERATION PROCESS 

 

1. Sampling 

A. Soil core boxes were selected between elevation -100 to -170 feet mean sea level 
from borings along the proposed tunnel alignment. An effort was taken to pick an 
even distribution of borings from north to south.  

i. Sample selection and mixing was performed by Nicholas Hightower (DWR) and 
Dave Pieczynski (URS) at the DHCCP sample warehouse in West Sacramento 
between the dates of July 15 to July 18, 2013. 

B. Soil core samples were split in half lengthwise for the entire interval retained in the 
core box, except where limited material was available the core was not split nor used 
for this testing program. 

C. Samples were divided into three general classifications: 

i. “Clean” Sand 

ii. “Dirty” Sand 

iii. Fines (silt and clay) 

D. Samples were kept separate into different buckets based on the classifications above 
until mixing. 

E. Samples were split using a spackling (or putty) knife and a rock hammer (where 
needed). 

F. Once a bucket was filled with split sample core, the sample was poured out on a tarp 
and broken down by a tamper, rock hammer, and/or putty knife. 

G. The broken up soil was placed back in the bucket and set aside for mixing. 

H. Core was removed from a total of 19 holes. Twelve 5-gallon buckets were filled with 
the split sample core. The samples from the Hood area were initially kept separate 
from the rest of the samples; they were later added during mixing. 

2. Mixing  

A. Each classification type was mixed with the other buckets of the same classification 
(e.g. all the dirty sand buckets were combined together and mixed separate from the 
clean sand and fines).  

i. The soil was poured out of the bucket onto a tarp. 

ii. The material was mixed by folding the tarp over and over and by using shovels to 
hand mix the material.  

iii. The fines were mixed in two batches because of their larger volume.  

iv. Once each batch was mixed, the fines were mixed together. 
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B. The fines were spread over the tarp in a thin layer. 

i. The clean sand was spread evenly over the fines layer. 

ii. The clean sand and fines were mixed by folding the tarp over and mixing by 
shovel. 

iii. The clean sand and fines were spread thin over the tarp. 

iv. The mixed dirty sand was evenly spread over the clean sand and fines mixture.  

v. All of the soil was mixed thoroughly using the same method as above. 

vi. The mixture was run through again with a tamper, putty knife, and/or rock 
hammer to break up the larger pieces. 

C. The soil mixture was then screened through a ¾ - inch sieve. 

D. The soil was divided equally among twelve 5-gallon buckets, labeled (1A to 1D, 2A to 
2D, 3A to 3D), and sealed with a lid and tape. 

3. Splitting 

A. Two 2-pound bags of soil were needed for testing by subcontractor laboratories 
(EMAX and Wallace). 

B. The 1A, 2A and 3A buckets were taken to DWR’s Bryte Soil Laboratory for sample 
splitting. 

C. Samples were split down to generate 2-pound bag samples. The split samples were 
labeled 1A-1, 1A-2, 2A-1, 2A-2, 3A-1, and 3A-2.  
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As-received soil moisture content (approximately 17 percent). 

Moisture added to simulate native conditions (approximately 33 percent). 
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Slump testing of simulated native soil without conditioner. 

Foam generated from conditioner product using laboratory stirrer. 
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Initial batch of foam conditioner added to simulate RTM. 

Mixing of soil with initial batch of foam conditioner added. 
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Slump testing of initial batch of conditioned soil. 

Second (final) batch of foam conditioner added for this testing program. 
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Mixing of soil with second (final) batch of foam conditioner added. 

Slump testing of second (final) batch of conditioned soil. 
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Exploration Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.0

Specimen Height (in) 2.986 2.979

Specimen Area (in2 ) 6.619 6.653

Specimen Volume (in3 ) 19.76 19.82

Water Content (%) 19.5 26.9

Wet Unit Weight (pcf) 117.7 124.8

Dry Unit Weight (pcf) 98.5 98.3

Degree of Saturation (%) 74.0 101.4

Void Ratio 0.71 0.72

Hydraulic Conductivity, K20 C (cm/sec) XXX 1.6E-05

69.0

2.70

Bulk 1A

 

 

CL

38

20

URS 
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Exploration Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.1

Specimen Height (in) 3.948 3.937

Specimen Area (in2 ) 6.633 6.591

Specimen Volume (in3 ) 26.19 25.95

Water Content (%) 20.1 27.6

Wet Unit Weight (pcf) 117.0 125.4

Dry Unit Weight (pcf) 97.4 98.3

Degree of Saturation (%) 74.2 104.2

Void Ratio 0.73 0.71

Hydraulic Conductivity, K20 C (cm/sec) XXX 7.7E-06

69.0

2.70

Bulk 2A

 

 

CL

38

19

URS 
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Exploration Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.0

Specimen Height (in) 3.639 3.647

Specimen Area (in2 ) 6.637 6.593

Specimen Volume (in3 ) 24.15 24.04

Water Content (%) 18.7 27.4

Wet Unit Weight (pcf) 115.9 123.5

Dry Unit Weight (pcf) 97.6 97.0

Degree of Saturation (%) 69.4 102.8

Void Ratio 0.73 0.72

Hydraulic Conductivity, K20 C (cm/sec) XXX 1.0E-05

67.2

2.70

Bulk 3A

 

 

CL

38

20

URS 
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Exploration Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.0

Specimen Height (in) 5.991 5.962

Specimen Area (in2 ) 6.596 6.402

Specimen Volume (in3 ) 39.52 38.17

Water Content (%) 20.2 25.0

Wet Unit Weight (pcf) 116.8 126.1

Dry Unit Weight (pcf) 97.2 100.9

Degree of Saturation (%) 74.2 100.1

Void Ratio 0.73 0.67

Hydraulic Conductivity, K20 C (cm/sec) XXX 1.9E-05

45.1

2.70

Bulk CC

 

 

SC

32

14

URS 
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Boring Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.0

Specimen Height (in) 5.998 5.966

Specimen Area (in2 ) 6.610 6.559

Specimen Volume (in3 ) 39.65 39.13

Water Content (%) 18.3 25.0

Wet Unit Weight (pcf) 119.0 127.6

Dry Unit Weight (pcf) 100.6 102.0

Degree of Saturation (%) 73.2 103.2

Void Ratio 0.68 0.65

Hydraulic Conductivity, K20 C (cm/sec) XXX 4.2E-07

40

23

69.9

2.70

Bulk 1C
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Boring Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.0

Specimen Height (in) 5.999 5.996

Specimen Area (in2 ) 6.614 6.592

Specimen Volume (in3 ) 39.68 39.52

Water Content (%) 19.0 25.4

Wet Unit Weight (pcf) 118.1 125.1

Dry Unit Weight (pcf) 99.3 99.8

Degree of Saturation (%) 73.4 99.1

Void Ratio 0.70 0.69

Hydraulic Conductivity, K20 C (cm/sec) XXX 9.2E-08

40

22

70.8

2.70

Bulk 2B
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Exploration Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.0

Specimen Height (in) 2.979 2.972

Specimen Area (in2 ) 6.605 6.520

Specimen Volume (in3 ) 19.68 19.38

Water Content (%) 20.8 24.3

Wet Unit Weight (pcf) 120.7 126.3

Dry Unit Weight (pcf) 100.0 101.6

Degree of Saturation (%) 81.7 99.2

Void Ratio 0.69 0.66

Hydraulic Conductivity, K20 C (cm/sec) XXX 3.8E-08

67.7

2.70

Bulk 3D
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DHCCP
Hydraulic Conductivity Test

ASTM D 5084

Exploration Number

Sample Number

Depth (feet)

USCS Classification

Liquid Limit (%)

Plasticity Index (%)

Percent Fines (-#200 sieve)

Specific Gravity (assumed)

Consolidation Pressure (ksf) Set-up 1.0

Specimen Height (in) 6.010 6.004

Specimen Area (in2 ) 6.642 6.510

Specimen Volume (in3 ) 39.92 39.09

Water Content (%) 24.8 35.5

Wet Unit Weight (pcf) 105.3 116.7

Dry Unit Weight (pcf) 84.4 86.1

Degree of Saturation (%) 67.1 100.3

Void Ratio 1.00 0.96

Hydraulic Conductivity, K20 C (cm/sec) XXX 8.8E-05

42.7

2.70

Bulk 3B
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APPENDIX D 
 
Environmental Properties 
Testing Data 

  
  
  
  
  

  
  
  
  
  

 

 

151 DWR-207



152 DWR-207



153 DWR-207153 DWR 207



154 DWR-207154 WR 207



155 DWR-207155 WR 207



156 DWR-207156 DWR 207



157 DWR-207157 DWR 207



158 DWR-207158 DWR 207



159
D

W
R

-207

cn
CD

D

73
I

K
O
v|



160 DWR-207160 DWR 207



161 DWR-207DWR 20716

	



162 DWR-207DWR 207162



163 DWR-207DWR 207163



164 DWR-207164 DWR 207



165 DWR-207165 DWR 207



166 DWR-207166 DWR 207

	



167 DWR-207167 DWR 207



168 DWR-207168 DWR 207



169
D

W
R

-207

CD
CD

D

73
¦

K
O
y



170 DWR-207170 DWR 207



171 DWR-20717 DWR 207



172 DWR-207172 DWR 207



173 DWR-207173 DWR 207



174 DWR-207174 DWR 207



175 DWR-207175 DWR 207



176 DWR-207176 DWR 207



177 DWR-207177 DWR 207



178 DWR-207178 DWR 207



179
D

W
R

-207

v|

CD

D

73
¦

K
O
v|



180 DWR-207180 DWR 207



181 DWR-20718 WR 207



182 DWR-207182 WR 207



183 DWR-207183 WR 207



184 DWR-207184 DWR 207



185 DWR-207185 WR 207



186 DWR-207186 WR 207



187 DWR-207187 DWR 207



188 DWR-207188 DWR 207



189
D

W
R

-207

00
CD

D

73
¦

K>
O
v|



190 DWR-207190 DWR 207



191 DWR-20719 WR 207



192 DWR-207192 WR 207



193 DWR-207193 WR 207



194 DWR-207194 DWR 207



195 DWR-207195 DWR 207



196 DWR-207196 WR 207



197 DWR-207197 DWR 207



198 DWR-207198 DWR 207



199
D

W
R

-207

CD
CD

D

73
i

K
O
v|



200 DWR-207200 DWR 207



201 DWR-20720 DWR 207



202 DWR-207202 DWR 207



203 DWR-207203 WR 207



204 DWR-207204 DWR 207



205 DWR-207205 DWR 207

	



206
D

W
R

-207

K
O
O)

D

73
¦

K
O
vl



207 DWR-207207 DWR 207



208 DWR-207208 DWR 207



209
D

W
R

-207

K
O
CD

D

73
¦

K
O



210 DWR-207210 DWR 207



211 DWR-207211 DWR 207



212 DWR-207212 DWR 207



213 DWR-207213 DWR 207



214 DWR-207214 DWR 207



215 DWR-207215 DWR 207



216
D

W
R

-207

K

CD

D

73
I

K
O
v|



217 DWR-207217 DWR 207



218 DWR-207218 DWR 207



219
D

W
R

-207

K

CD

D

73
I

K
O
vl



220 DWR-207220 DWR 207



221 DWR-20722 DWR 207



222 DWR-207222 DWR 207



223 DWR-207223 DWR 207



224 DWR-207224 DWR 207



225 DWR-207225 DWR 207



226
D

W
R

-207

K
K
CD

D

$
73

I

K
O
v|



227 DWR-207227 DWR 207



228 DWR-207228 WR 207



229
D

W
R

-207

K>
K>
CD

D

73
I

NO
O
v|



230 DWR-207DWR 207230



231 DWR-207DWR 20723



232 DWR-207DWR 207232



233 DWR-207233 DWR 207



234 DWR-207234 WR 207



235 DWR-207235 DWR 207



236 DWR-207236 DWR 207



237 DWR-207237 DWR 207



238
D

W
R

-207

K>
CO
00

D

73
i

K>
O
v|



239 DWR-207239 DWR 207



240 DWR-207240 DWR 207



241 DWR-20724 DWR 207



242 DWR-207242 DWR 207



243 DWR-207243 DWR 207



244 DWR-207244 DWR 207



245 DWR-207245 WR 207



246 DWR-207246 DWR 207



247 DWR-207247 DWR 207



248 DWR-207248 DWR 207



249
D

W
R

-207

K
4^
CD

D

73
I

K
O
v|



250
D

W
R

-207

K
cn
O

D

73
¦

K
O
vl



251
D

W
R

-207

K
cn

D

73
I

K
O
vl



252 DWR-207252 DWR 207



253
D

W
R

-207

K>
cn
CO

D

73
I

K>
O
v|



254
D

W
R

-207

K>
cn
4^

D

73
i

N>
o
vi



255
D

W
R

-207

K>
cn
cn

D

70
I

K>
O
v|



256
D

W
R

-207

K
cn
cr>

D

73
I

K
O
v|



257 DWR-207257 DWR 207



258 DWR-207258 DWR 207



259
D

W
R

-207

K
cn
CD

D

73
¦

K
O
vl



260
D

W
R

-207

K
O)
O

D

73
¦

K
O
v|



261
D

W
R

-207

K
O)

D

73
I

K
O
v|



262
D

W
R

-207

K
CD
K

D

73
I

K
O
v|



263 DWR-207263 DWR 207



264
D

W
R

-207

K>
CD
4^

D

73
I

K>
O
vl



265
D

W
R

-207

K>
CD
cn

D

73
I

K>
O
O



266
D

W
R

-207

K
CD
CD

D

73
¦

K
O
v|



267
D

W
R

-207

K>
CD

D

73
I

NO
O
v|



268 DWR-207268 DWR 207



269
D

W
R

-207

K>
CD
CD

D

73
I

K>
O
vl



270
D

W
R

-207

K
v|

O

D

73
i

K
O
vl



271
D

W
R

-207

K
v|

D

73
I

K)
O
vl



272
D

W
R

-207

K
v|

K

D

73
i

K
O
v|



273
D

W
R

-207

NO
v|

CO

D

73
I

NO
O
vl



274 DWR-207274 DWR 207



275
D

W
R

-207

K

cn

D

73
I

K
O



276
D

W
R

-207

K

CD

D

73
¦

K
O
v|



277
D

W
R

-207

K>
v|

D

$
73

¦

K>
O



278 DWR-207278 DWR 207



279 DWR-207279 DWR 207



280 DWR-207280 DWR 207



281 DWR-207281 DWR 207



282 DWR-207282 DWR 207

	

	

	



283 DWR-207283 DWR 207



284
D

W
R

-207

j

03

	 	

	

			

	

q
<
<

l»
^

o
Ss



285 DWR-207285 DWR 207

		

	 	

	

	



286 DWR-207286 DWR 207



287 DWR-207287 DWR 207



288 DWR-207288 DWR 207



289 DWR-207289 DWR 207



290 DWR-207290 DWR 207



291 DWR-207291 DWR 207



292 DWR-207292 DWR 207



293 DWR-207293 DWR 207



294 DWR-207294 DWR 207



295 DWR-207295 DWR 207



296 DWR-207296 DWR 207



297 DWR-207297 DWR 207



298 DWR-207298 DWR 207



299 DWR-207299 DWR 207



300 DWR-207



 

Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Emax Laboratories, Incorporated Service Request No.: K1308384 
Project: DHCCP/ 13H125 Date Received: 08/19/13 
Sample Matrix: Soil  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Duplicate (DUP), 
Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), and 
Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS). 
 
Sample Receipt 
 
Three soil samples were received for analysis at ALS Environmental on 08/19/13.  The samples were received in 
good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 
 
Total Metals 
 
No anomalies associated with the analysis of these samples were observed. 
 
Organotin Compounds 
 
Calibration Verification Exceptions: 
The analysis of Butyltins requires the use of dual column confirmation.  When the Continuing Calibration 
Verification (CCV) criterion is met for both columns, the lower of the two sample results is generally reported. The 
primary evaluation criteria were not met on the confirmation column for Tri-n-propyltin and Tetra-n-butyltin in 
0830F014. The results were reported from the column with an acceptable CCV. The data quality was not affected.  
No further corrective action was necessary. 
 
Holding Time Exceptions: 
These field samples were received past holding time.  The analysis was performed as soon as possible after receipt 
by the laboratory.  The data was flagged to indicate the holding time violation. 
 
Matrix Spike Recovery Exceptions: 
The matrix spike recovery of n-Butyltin for sample Batch QC was outside control criteria.  Recovery in the Laboratory 
Control Sample (LCS) was acceptable, which indicated the analytical batch was in control.  The matrix spike outlier 
suggested a potential low bias in this matrix.  No further corrective action was appropriate. 
 
No other anomalies associated with the analysis of these samples were observed. 
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ALS Group USA, Corp. dba ALS Environmental

Sample Name

Date 

Collected

Date 

Received

Date 

AnalyzedLab Code Result

Result Notes

Test Notes:

Analysis Method: Basis: 160.3M Wet

Prep Method: Units: NONE PERCENT

Total Solids

Sample Matrix: Soil

Project: DHCCP/13H125

Service Request: Client: Emax Laboratories, Incorporated K1308384

Analytical Results

K1308384-001 84.308/28/201307/18/2013 08/19/20131A-2

K1308384-002 73.508/28/201307/18/2013 08/19/20132A-2

K1308384-003 84.708/28/201307/18/2013 08/19/20133A-2

SuperSet Reference: W1309107

Printed: 08/30/2013 13:19 1of1Page

u:\Stealth\Crystal rpt\Solids rpt
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Service Request: 

Date Collected: 

Date Received: 

Date Analyzed: 

07/18/2013

08/19/2013

08/28/2013

Client:

Project:

Sample Matrix:

DHCCP/13H125

Soil

Total Solids

Duplicate Sample Summary

Prep Method:

Analysis Method:

Test Notes:

NONE

160.3M

PERCENT

Wet

Units: 

Basis: 

Sample Name Lab Code

Result NotesSample 

Result

Duplicate 

Sample 

Result Average

Relative 

Percent 

Difference

Emax Laboratories, Incorporated K1308384

84.584.3 84.4 <11A-2 K1308384-001

SuperSet Reference: W1309107

Printed: 08/30/2013 13:19 1of1Page

u:\Stealth\Crystal rpt\Solids rpt
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Emax Laboratories, Incorporated Service Request: K1308384

Project: DHCCP/13H125 Date Collected: 07/18/13

Sample Matrix:  Soil Date Received: 08/19/13

Methyl Mercury

Prep Method: CAS SOP Units: ng/g

Analysis Method: CAS SOP Basis: Dry

Test Notes:  

Dilution Date Date Result
Sample Name Lab Code MRL MDL Factor Extracted Analyzed Result Notes

  
1A-2 K1308384-001 0.4 0.04 1 08/27/13 08/29/13 ND  

2A-2 K1308384-002 0.4 0.04 1 08/27/13 08/29/13 0.05 J

3A-2 K1308384-003 0.4 0.04 1 08/27/13 08/29/13 ND  

Method Blank 1 K1308384-MB1 0.4 0.04 1 08/27/13 08/29/13 ND  

Method Blank 2 K1308384-MB2 0.4 0.04 1 08/27/13 08/29/13 ND  

Method Blank 3 K1308384-MB3 0.4 0.04 1 08/27/13 08/29/13 ND  
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1308384
Project: DHCCP/13H125 Date Collected: 07/18/13
Sample Matrix:  Soil Date Received: 08/19/13

Date Extracted: 08/27/13
Date Analyzed: 08/29/13

Matrix Spike/Duplicate Matrix Spike Summary
Metals

Sample Name: 1A-2 Units: ng/g

Lab Code: K1308384-001MS, K1308384-001MSD  Basis: Dry
Test Notes:  

P e r c e n t   R e c o v e r y

 CAS Relative
Prep Analysis  Spike Level Sample Spike Result  Acceptance Percent Result

Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes
 
Methyl Mercury CAS SOP CAS SOP 0.4 115 111 ND 106 98.0 92 88 65-135 8  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

K1308384ICP BH1 - DMS  8/30/2013 Page No :
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1308384

Project: DHCCP/13H125 Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 08/27/13

Date Analyzed: 08/29/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Initial) Units: pg

Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 90.8 91 67-133

K1308384ICP BH1 - OPR (lcsw)  8/30/2013 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1308384

Project: DHCCP/13H125 Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 08/27/13

Date Analyzed: 08/29/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Final) Units: pg

Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 97.2 97 67-133

K1308384ICP BH1 - OPR (lcsw) (2)  8/30/2013 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1308384

Project: DHCCP/13H125 Date Collected: NA
LCS Matrix:  Soil Date Received: NA

 Date Extracted: 08/27/13

Date Analyzed: 08/29/13

Quality Control Sample (QCS) Summary
Total Metals

Sample Name: Quality Control Sample Units: ng/g

Basis: Dry

Source: ERM - CC580 Estuarine Sediment CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 75.0 66.7 89 67-133

K1308384ICP BH1 - QCS (icv)  8/30/2013 Page No : 
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Analytical Results

Emax Laboratories, Incorporated K1308384

K1308384-001

ug/Kg

Dry

1A-2

07/18/2013

08/19/2013

DHCCP/13H125

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

1.2 08/22/131 KWG130923308/30/130.53U *NDTetra-n-butyltin

1.2 08/22/131 KWG130923308/30/130.51U *NDTri-n-butyltin Cation

1.2 08/22/131 KWG130923308/30/130.23U *NDDi-n-butyltin Cation

1.2 08/22/131 KWG130923308/30/130.31U *NDn-Butyltin Cation

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 08/30/1379

Comments:

1of1Page14:00:2109/04/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR159171u:\Stealth\Crystal rpt\Form1mNew rpt
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Analytical Results

Emax Laboratories, Incorporated K1308384

K1308384-002

ug/Kg

Dry

2A-2

07/18/2013

08/19/2013

DHCCP/13H125

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

1.4 08/22/131 KWG130923308/30/130.60U *NDTetra-n-butyltin

1.4 08/22/131 KWG130923308/30/130.59U *NDTri-n-butyltin Cation

1.4 08/22/131 KWG130923308/30/130.26U *NDDi-n-butyltin Cation

1.4 08/22/131 KWG130923308/30/130.36U *NDn-Butyltin Cation

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 08/30/1376

Comments:

1of1Page14:00:2509/04/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR159171u:\Stealth\Crystal rpt\Form1mNew rpt
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Analytical Results

Emax Laboratories, Incorporated K1308384

K1308384-003

ug/Kg

Dry

3A-2

07/18/2013

08/19/2013

DHCCP/13H125

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

1.2 08/22/131 KWG130923309/03/130.52U *NDTetra-n-butyltin

1.2 08/22/131 KWG130923309/03/130.51U *NDTri-n-butyltin Cation

1.2 08/22/131 KWG130923309/03/130.23U *NDDi-n-butyltin Cation

1.2 08/22/131 KWG130923309/03/130.31U *NDn-Butyltin Cation

* See Case Narrative

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 09/03/1387

Comments:

1of1Page14:00:2809/04/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR159171u:\Stealth\Crystal rpt\Form1mNew rpt
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Analytical Results

Emax Laboratories, Incorporated K1308384

KWG1309233-4

ug/Kg

Dry

Method Blank

NA

NA

DHCCP/13H125

Sediment

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.98 08/22/131 KWG130923308/30/130.44UNDTetra-n-butyltin

0.98 08/22/131 KWG130923308/30/130.43UNDTri-n-butyltin Cation

0.98 08/22/131 KWG130923308/30/130.19UNDDi-n-butyltin Cation

0.98 08/22/131 KWG130923308/30/130.26UNDn-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 08/30/1343

Comments:

1of1Page14:00:3109/04/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR159171u:\Stealth\Crystal rpt\Form1mNew rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Emax Laboratories, Incorporated K1308384

Low

Sediment

DHCCP/13H125

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Butyltins (as cation)

Method

Analysis Method: Krone

Sur1

Percent

K1308299-001Batch QC 72

K1308384-0011A-2 79

K1308384-0022A-2 76

K1308384-0033A-2 87

KWG1309233-4Method Blank 43

KWG1309233-1Batch QCMS 65

KWG1309233-2Batch QCDMS 74

KWG1309233-3Lab Control Sample 75

Form 2A - OrganicPrinted: 09/04/2013 14:00:35 1 of 1

Surrogate Recovery Control Limits (%)

10-120Tri-n-propyltin

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR159171SuperSet Reference:

Sur1 =

u:\Stealth\Crystal rpt\Form2 rpt
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Matrix Spike/Duplicate Matrix Spike Summary

Sample

Result %Rec

Matrix Spike

%Rec

Limits

Duplicate Matrix Spike

%Rec RPD

RPD

Limit

QA/QC Report

Emax Laboratories, Incorporated

Batch QC

K1308299-001

Krone

K1308384

ug/Kg

Dry

Butyltins (as cation)

Sediment

Low

DHCCP/13H125

Client:

Project:

Sample Matrix:

Service Request: 

Sample Name:

Lab Code:

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

08/22/2013

08/30/2013

Method

KWG1309233

KWG1309233-2KWG1309233-1

Batch QCMS Batch QCDMS

Spike 

Amount

Spike 

Amount

16-126ND 30.0 70Tetra-n-butyltin 30.0 56 402116.9 21.0

10-115ND 26.6 90Tri-n-butyltin Cation 26.6 77 401520.5 23.9

10-133ND 23.0 65Di-n-butyltin Cation 23.0 58 401113.4 15.0

10-124*ND 18.7 7n-Butyltin Cation 18.7 8 4031.42 1.38*

Form 3A - OrganicPrinted: 09/04/2013 14:00:39 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR159171SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded

u:\Stealth\Crystal rpt\Form3DMS rpt
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Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

QA/QC Report

Emax Laboratories, Incorporated K1308384

Krone

ug/Kg

Dry

Lab Control Sample

KWG1309233-3

Butyltins (as cation)

KWG1309233

Sediment

Low

DHCCP/13H125

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result

Extraction Method:

Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 08/30/2013

08/22/2013

Method

Spike 

Amount

19-130Tetra-n-butyltin 25.0 8621.4

10-122Tri-n-butyltin Cation 22.2 10723.9

12-136Di-n-butyltin Cation 19.2 9217.6

10-150n-Butyltin Cation 15.6 10215.9

Form 3C - OrganicPrinted: 09/04/2013 14:00:43 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR159171SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded

u:\Stealth\Crystal rpt\Form3LCS rpt
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ADDRESS 1317 S. 13 h Avenue, Kelso, WA 98626 USA   PHONE +1 360 577 7222   FAX +1 360 636 1068 

ALS Group USA, Corp.  Part of the ALS Group    An ALS Limited Company 

	
	

October 28, 2013    Analytical Report for Service Request No:  K1310791 
 
 
Caspar Pang 
Emax Laboratories, Incorporated 
1835 W. 205th St. 
Torrance, CA  90501 
    
 
RE: DHCCP/13J055 
 
Dear Caspar: 
 
Enclosed are the results of the sample submitted to our laboratory on October 08, 2013.  For your 
reference, these analyses have been assigned our service request number K1310791. 
 
Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, refer 
to the certifications section at www.alsglobal.com.  All results are intended to be considered in their 
entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of less 
than the complete report.  Results apply only to the items submitted to the laboratory for analysis and 
individual items (samples) analyzed, as listed in the report. 
 
Please call if you have any questions.  My extension is 3364.  You may also contact me via Email at 
Howard.Holmes@alsglobal.com. 
 

Respectfully submitted, 
 
ALS Group USA Corp. dba ALS Environmental 
 
 
Howard Holmes 
Project Manager 
 
HH/ln Page 1 of _______ 
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Acronyms 
 
ASTM   American Society for Testing and Materials 

A2LA   American Association for Laboratory Accreditation 

CARB   California Air Resources Board 

CAS Number  Chemical Abstract Service registry Number 

CFC   Chlorofluorocarbon 

CFU   Colony-Forming Unit 

DEC   Department of Environmental Conservation 

DEQ   Department of Environmental Quality 

DHS   Department of Health Services 

DOE   Department of Ecology 

DOH   Department of Health 

EPA   U. S. Environmental Protection Agency 

ELAP   Environmental Laboratory Accreditation Program 

GC   Gas Chromatography 

GC/MS  Gas Chromatography/Mass Spectrometry 

LOD   Limit of Detection 

LOQ   Limit of Quantitation 

LUFT   Leaking Underground Fuel Tank 

M   Modified 

MCL   Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA. 

MDL   Method Detection Limit 

MPN   Most Probable Number 

MRL   Method Reporting Limit 

NA   Not Applicable 

NC   Not Calculated 

NCASI   National Council of the Paper Industry for Air and Stream Improvement 

ND   Not Detected 

NIOSH   National Institute for Occupational Safety and Health 

PQL   Practical Quantitation Limit 

RCRA   Resource Conservation and Recovery Act 

SIM   Selected Ion Monitoring 

TPH   Total Petroleum Hydrocarbons 

tr   Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 
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Inorganic Data Qualifiers

* The result is an outlier   See case narrative

# The control limit criteria is not applicable   See case narrative

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards

E The result is an estimate amount because the value exceeded the instrument calibration range

J The result is an estimated value

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference

X See case narrative

Q See case narrative   One or more quality control criteria was outside the limits

H The holding time for this test is immediately following sample collection  The samples were analyzed as soon as possible after
receipt by the laboratory  

Metals Data Qualifiers

# The control limit criteria is not applicable   See case narrative

J The result is an estimated value

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample

M The duplicate injection precision was not met   

N The Matrix Spike sample recovery is not within control limits   See case narrative

S The reported value was determined by the Method of Standard Additions (MSA)

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference

X See case narrative

+ The correlation coefficient for the MSA is less than 0 995

Q See case narrative   One or more quality control criteria was outside the limits

Organic Data Qualifiers

* The result is an outlier   See case narrative

# The control limit criteria is not applicable   See case narrative

A A tentatively identified compound, a suspected aldol-condensation product

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data

D The reported result is from a dilution

E The result is an estimated value

J The result is an estimated value

N The result is presumptive   The analyte was tentatively identified, but  a confirmation analysis was not performed

P
The GC or HPLC confirmation criteria was exceeded   The relative percent difference is greater than 40% between the two 
analytical results

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference

X See case narrative

Q See case narrative   One or more quality control criteria was outside the limits

Additional Petroleum Hydrocarbon Specific Qualifiers

F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard

Z The chromatographic fingerprint does not resemble a petroleum product
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2286

  DOD ELAP http://www.denix.osd mil/edqw/Accreditation/AccreditedLabs.cfm L12-28

  Florida DOH http://www.doh.state fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Georgia DNR http://www.gaepd.org/Documents/techguide_pcb.html#cel 881

  Hawaii DOH Not available -

  Idaho DHW
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx -

  Indiana DOH http://www.in.gov/isdh/24859.htm C-WA-01

  ISO 17025 http://www.pjlabs.com/ L12-27

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 3016

  Maine DHS Not available WA0035

  Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-368

  Montana DPHHS http://www.dphhs mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA35

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA200001

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation html 4704427-08-TX

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation html C1203

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.caslab.com or at the accreditation bodies web 
site
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Emax Laboratories Service Request No.: K1310791 
Project: DHCCP Date Received: 10/8/13 
Sample Matrix: Soil  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Duplicate (DUP), 
Matrix Spike (MS), and Laboratory Control Sample (LCS). 
 
Sample Receipt 
 
One soil sample was received for analysis at ALS Environmental on 10/8/13.  The samples were received in good 
condition and consistent with the accompanying chain of custody form.  The samples were stored in a refrigerator at 
4ºC upon receipt at the laboratory. 
 
Methyl Mercury by EPA 1630M 
 
No anomalies associated with this analysis were observed. 
 
Organotin Compounds 
 
Matrix Spike Recovery Exceptions: 
The matrix spike recovery of Di-n-butyltin and n-Butyltin for sample Batch QC was outside control criteria.  Recovery 
in the Laboratory Control Sample (LCS) was acceptable, which indicated the analytical batch was in control.  No further 
corrective action was appropriate. 
 
No other anomalies associated with this analysis were observed. 
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ALS Group USA, Corp. dba ALS Environmental

Sample Name

Date 

Collected

Date 

Received

Date 

AnalyzedLab Code Result

Result Notes

Test Notes:

Analysis Method: Basis: 160.3M Wet

Prep Method: Units: NONE PERCENT

Total Solids

Sample Matrix: Soil

Project: DHCCP/13J055

Service Request: Client: Emax Laboratories, Incorporated K1310791

Analytical Results

K1310791-001 91.810/22/201309/27/2013 10/08/20131C-2

SuperSet Reference: W1311722

Printed: 10/24/2013 12:23 1of1Page

u:\Stealth\Crystal rpt\Solids rpt
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Emax Laboratories, Incorporated Service Request: K1310791

Project: DHCCP/13J055 Date Collected: 09/27/13

Sample Matrix:  Soil Date Received: 10/08/13

Methyl Mercury

Prep Method: ALS SOP Units: ng/g

Analysis Method: ALS SOP Basis: Dry

Test Notes:  

Dilution Date Date Result
Sample Name Lab Code MRL MDL Factor Extracted Analyzed Result Notes

  
1C-2 K1310791-001 0.4 0.04 1 10/22/13 10/23/13 ND  

Method Blank 1 K1310791-MB 1 0.4 0.04 1 10/22/13 10/23/13 ND  

Method Blank 2 K1310791-MB 2 0.4 0.04 1 10/22/13 10/23/13 ND  

Method Blank 3 K1310791-MB 3 0.4 0.04 1 10/22/13 10/23/13 ND  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

K1310791ICP BH1 - Sample  10/24/2013 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1310791
Project: DHCCP/13J055 Date Collected: NA
Sample Matrix:  Soil Date Received: NA

Date Extracted: 10/22/13
Date Analyzed: 10/23/13

Matrix Spike/Duplicate Matrix Spike Summary
Metals

Sample Name: Batch QC Units: ng/g

Lab Code: K1311280-001MS, K1311280-001MSD  Basis: Dry
Test Notes:  

P e r c e n t   R e c o v e r y

 CAS Relative
Prep Analysis  Spike Level Sample Spike Result  Acceptance Percent Result

Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes
 
Methyl Mercury CAS SOP CAS SOP 0.4 96 100 ND 92.9 84.3 97 84 65-135 10  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

K1310791ICP BH1 - DMS  10/24/2013 Page No :
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1310791

Project: DHCCP/13J055 Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 10/22/13

Date Analyzed: 10/23/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Initial) Units: pg

Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 95.1 95 67-133

K1310791ICP BH1 - OPR (lcsw)  10/24/2013 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1310791

Project: DHCCP/13J055 Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 10/22/13

Date Analyzed: 10/23/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Final) Units: pg

Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 69.5 70 67-133

K1310791ICP BH1 - OPR (lcsw) (2)  10/24/2013 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1310791

Project: DHCCP/13J055 Date Collected: NA
LCS Matrix:  Soil Date Received: NA

 Date Extracted: 10/22/13

Date Analyzed: 10/23/13

Quality Control Sample (QCS) Summary
Total Metals

Sample Name: Quality Control Sample Units: ng/g

Basis: Dry

Source: ERM - CC580 Estuarine Sediment CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 75.0 59.9 80 67-133

K1310791ICP BH1 - QCS (icv)  10/24/2013 Page No : 
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Analytical Results

Emax Laboratories, Incorporated K1310791

K1310791-001

ug/Kg

Dry

1C-2

09/27/2013

10/08/2013

DHCCP/13J055

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

1.1 10/11/131 KWG131155610/24/130.47UNDTetra-n-butyltin

1.1 10/11/131 KWG131155610/24/130.46UNDTri-n-butyltin Cation

1.1 10/11/131 KWG131155610/24/130.21UNDDi-n-butyltin Cation

1.1 10/11/131 KWG131155610/24/130.28UNDn-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 10/24/1362

Comments:

1of1Page15:22:0310/27/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR161472u:\Stealth\Crystal rpt\Form1mNew rpt
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Analytical Results

Emax Laboratories, Incorporated K1310791

KWG1311556-4

ug/Kg

Dry

Method Blank

NA

NA

DHCCP/13J055

Sediment

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.98 10/11/131 KWG131155610/24/130.44UNDTetra-n-butyltin

0.98 10/11/131 KWG131155610/24/130.431.1Tri-n-butyltin Cation

0.98 10/11/131 KWG131155610/24/130.19UNDDi-n-butyltin Cation

0.98 10/11/131 KWG131155610/24/130.26UNDn-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 10/24/1368

Comments:

1of1Page15:22:0610/27/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR161472u:\Stealth\Crystal rpt\Form1mNew rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Emax Laboratories, Incorporated K1310791

Low

Soil

DHCCP/13J055

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Butyltins (as cation)

Method

Analysis Method: Krone

Sur1

Percent

K1310791-0011C-2 62

K1310857-014Batch QC D57

KWG1311556-4Method Blank 68

KWG1311556-1Batch QCMS D69

KWG1311556-2Batch QCDMS D75

KWG1311556-3Lab Control Sample 68

Form 2A - OrganicPrinted: 10/27/2013 15:22:10 1 of 1

Surrogate Recovery Control Limits (%)

10-120Tri-n-propyltin

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR161472SuperSet Reference:

Sur1 =

u:\Stealth\Crystal rpt\Form2 rpt
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Matrix Spike/Duplicate Matrix Spike Summary

Sample

Result %Rec

Matrix Spike

%Rec

Limits

Duplicate Matrix Spike

%Rec RPD

RPD

Limit

QA/QC Report

Emax Laboratories, Incorporated

Batch QC

K1310857-014

Krone

K1310791

ug/Kg

Dry

Butyltins (as cation)

Sediment

Low

DHCCP/13J055

Client:

Project:

Sample Matrix:

Service Request: 

Sample Name:

Lab Code:

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

10/11/2013

10/24/2013

Method

KWG1311556

KWG1311556-2KWG1311556-1

Batch QCMS Batch QCDMS

Spike 

Amount

Spike 

Amount

16-126ND 39.5 54Tetra-n-butyltin 40.2 61 401424.4 21.2

10-11523 35.1 91Tri-n-butyltin Cation 35.7 100 40759.1 55.1

10-133* *21 30.3 667Di-n-butyltin Cation 30.9 88 4012948.2 223

10-124* *10 24.6 158n-Butyltin Cation 25.1 26 409816.7 49.1

Form 3A - OrganicPrinted: 10/27/2013 15:22:14 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR161472SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded

u:\Stealth\Crystal rpt\Form3DMS rpt
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Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

QA/QC Report

Emax Laboratories, Incorporated K1310791

Krone

ug/Kg

Dry

Lab Control Sample

KWG1311556-3

Butyltins (as cation)

KWG1311556

Sediment

Low

DHCCP/13J055

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result

Extraction Method:

Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 10/24/2013

10/11/2013

Method

Spike 

Amount

19-130Tetra-n-butyltin 25.0 5513.7

10-122Tri-n-butyltin Cation 22.2 7917.5

12-136Di-n-butyltin Cation 19.2 254.81

10-150n-Butyltin Cation 15.6 10516.4

Form 3C - OrganicPrinted: 10/27/2013 15:22:18 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR161472SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded

u:\Stealth\Crystal rpt\Form3LCS rpt
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ADDRESS 1317 S. 13 h Avenue, Kelso, WA 98626 USA   PHONE +1 360 577 7222   FAX +1 360 636 1068 

ALS Group USA, Corp.  Part of the ALS Group    An ALS Limited Company 

  

November 7, 2013    Analytical Report for Service Request No:  K1311280 
 
 
Caspar Pang 
Emax Laboratories, Incorporated 
1835 W. 205th St. 
Torrance, CA  90501 
    
 
RE: DHCCP/13J124 
 
Dear Caspar: 
 
Enclosed are the results of the samples submitted to our laboratory on October 17, 2013.  For your 
reference, these analyses have been assigned our service request number K1311280. 
 
Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, refer 
to the certifications section at www.alsglobal.com.  All results are intended to be considered in their 
entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of less 
than the complete report.  Results apply only to the items submitted to the laboratory for analysis and 
individual items (samples) analyzed, as listed in the report. 
 
Please call if you have any questions.  My extension is 3364.  You may also contact me via Email at 
Howard.Holmes@alsglobal.com. 
 

Respectfully submitted, 
 
ALS Group USA Corp. dba ALS Environmental 
 
 
Howard Holmes 
Project Manager 
 
HH/mj Page 1 of _______      
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Acronyms 
 
ASTM   American Society for Testing and Materials 

A2LA   American Association for Laboratory Accreditation 

CARB   California Air Resources Board 

CAS Number  Chemical Abstract Service registry Number 

CFC   Chlorofluorocarbon 

CFU   Colony-Forming Unit 

DEC   Department of Environmental Conservation 

DEQ   Department of Environmental Quality 

DHS   Department of Health Services 

DOE   Department of Ecology 

DOH   Department of Health 

EPA   U. S. Environmental Protection Agency 

ELAP   Environmental Laboratory Accreditation Program 

GC   Gas Chromatography 

GC/MS  Gas Chromatography/Mass Spectrometry 

LOD   Limit of Detection 

LOQ   Limit of Quantitation 

LUFT   Leaking Underground Fuel Tank 

M   Modified 

MCL   Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA. 

MDL   Method Detection Limit 

MPN   Most Probable Number 

MRL   Method Reporting Limit 

NA   Not Applicable 

NC   Not Calculated 

NCASI   National Council of the Paper Industry for Air and Stream Improvement 

ND   Not Detected 

NIOSH   National Institute for Occupational Safety and Health 

PQL   Practical Quantitation Limit 

RCRA   Resource Conservation and Recovery Act 

SIM   Selected Ion Monitoring 

TPH   Total Petroleum Hydrocarbons 

tr   Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 
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Inorganic Data Qualifiers

* The result is an outlier   See case narrative

# The control limit criteria is not applicable   See case narrative

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards

E The result is an estimate amount because the value exceeded the instrument calibration range

J The result is an estimated value

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference

X See case narrative

Q See case narrative   One or more quality control criteria was outside the limits

H The holding time for this test is immediately following sample collection  The samples were analyzed as soon as possible after
receipt by the laboratory  

Metals Data Qualifiers

# The control limit criteria is not applicable   See case narrative

J The result is an estimated value

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample

M The duplicate injection precision was not met   

N The Matrix Spike sample recovery is not within control limits   See case narrative

S The reported value was determined by the Method of Standard Additions (MSA)

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference

X See case narrative

+ The correlation coefficient for the MSA is less than 0 995

Q See case narrative   One or more quality control criteria was outside the limits

Organic Data Qualifiers

* The result is an outlier   See case narrative

# The control limit criteria is not applicable   See case narrative

A A tentatively identified compound, a suspected aldol-condensation product

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data

D The reported result is from a dilution

E The result is an estimated value

J The result is an estimated value

N The result is presumptive   The analyte was tentatively identified, but  a confirmation analysis was not performed

P
The GC or HPLC confirmation criteria was exceeded   The relative percent difference is greater than 40% between the two 
analytical results

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference

X See case narrative

Q See case narrative   One or more quality control criteria was outside the limits

Additional Petroleum Hydrocarbon Specific Qualifiers

F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard

Z The chromatographic fingerprint does not resemble a petroleum product
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2286

  DOD ELAP http://www.denix.osd mil/edqw/Accreditation/AccreditedLabs.cfm L12-28

  Florida DOH http://www.doh.state fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Georgia DNR http://www.gaepd.org/Documents/techguide_pcb.html#cel 881

  Hawaii DOH Not available -

  Idaho DHW
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx -

  Indiana DOH http://www.in.gov/isdh/24859.htm C-WA-01

  ISO 17025 http://www.pjlabs.com/ L12-27

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 3016

  Maine DHS Not available WA0035

  Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-368

  Montana DPHHS http://www.dphhs mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA35

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA200001

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation html 4704427-08-TX

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation html C1203

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.caslab.com or at the accreditation bodies web 
site
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Emax Laboratories Service Request No.: K1311280 
Project: DHCCP Date Received: 10/17/13 
Sample Matrix: Soil  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier II data deliverables.  When appropriate to the method, 
method blank results have been reported with each analytical test.  Surrogate recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Matrix Spike (MS), and 
Laboratory Control Sample (LCS). 
 
Sample Receipt 
 
One soil sample was received for analysis at ALS Environmental on 10/17/13.  The samples were received in good 
condition and consistent with the accompanying chain of custody form.  The samples were stored in a refrigerator at 
4ºC upon receipt at the laboratory. 
 
Methyl Mercury by EPA 1630M 
 
No anomalies associated with this analysis were observed. 
 
Organotin Compounds 
 
Matrix Spike Recovery Exceptions: 
The control criteria for matrix spike recovery of all analytes for sample batch QC were not applicable.  The Batch QC 
contained a high level on non-target background interferences.  The batch QC was not reported due to any reanalyis 
requiring a dilution such that the added spike concentration was diluted below the reporting limit.  No further corrective 
action was required. 
 
No other anomalies associated with this analysis were observed. 
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ALS Group USA, Corp. dba ALS Environmental

Sample Name

Date 

Collected

Date 

Received

Date 

AnalyzedLab Code Result

Result Notes

Test Notes:

Analysis Method: Basis: 160.3M Wet

Prep Method: Units: NONE PERCENT

Total Solids

Sample Matrix: Soil

Project:

Service Request: Client: Emax Laboratories, Incorporated K1311280

Analytical Results

K1311280-001 90.110/29/201310/07/2013 10/17/20132B-2

SuperSet Reference: W1312051

Printed: 10/31/2013 07:58 1of1Page

u:\Stealth\Crystal rpt\Solids rpt

DHCCP
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Service Request: 

Date Collected: 

Date Received: 

Date Analyzed: 

10/07/2013

10/17/2013

10/29/2013

Client:

Project:

Sample Matrix: Soil

Total Solids

Duplicate Sample Summary

Prep Method:

Analysis Method:

Test Notes:

NONE

160.3M

PERCENT

Wet

Units: 

Basis: 

Sample Name Lab Code

Result NotesSample 

Result

Duplicate 

Sample 

Result Average

Relative 

Percent 

Difference

Emax Laboratories, Incorporated K1311280

90.490.1 90.3 <12B-2 K1311280-001

SuperSet Reference: W1312051

Printed: 10/31/2013 07:58 1of1Page

u:\Stealth\Crystal rpt\Solids rpt

DHCCP
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Emax Laboratories, Incorporated Service Request: K1311280

Project: Date Collected: 10/07/13

Sample Matrix:  Soil Date Received: 10/17/13

Methyl Mercury

Prep Method: ALS SOP Units: ng/g

Analysis Method: ALS SOP Basis: Dry

Test Notes:  

Dilution Date Date Result
Sample Name Lab Code MRL MDL Factor Extracted Analyzed Result Notes

  
2B-2 K1311280-001 0.4 0.04 1 10/22/13 10/23/13 ND  

Method Blank 1 K1311280-MB1 0.4 0.04 1 10/22/13 10/23/13 ND  

Method Blank 2 K1311280-MB2 0.4 0.04 1 10/22/13 10/23/13 ND  

Method Blank 3 K1311280-MB3 0.4 0.04 1 10/22/13 10/23/13 ND  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

K1311280ICP BH1 - Sample  10/30/2013 Page No : 

DHCCP
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1311280
Project: Date Collected: 10/07/13
Sample Matrix:  Soil Date Received: 10/17/13

Date Extracted: 10/22/13
Date Analyzed: 10/23/13

Matrix Spike/Duplicate Matrix Spike Summary
Metals

Sample Name: 2B-2 Units: ng/g

Lab Code: K1311280-001MS, K1311280-001MSD  Basis: Dry
Test Notes:  

P e r c e n t   R e c o v e r y

 CAS Relative
Prep Analysis  Spike Level Sample Spike Result  Acceptance Percent Result

Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes
 
Methyl Mercury CAS SOP CAS SOP 0.4 107 111 ND 103 93.5 96 84 65-135 10  
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1311280

Project: Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 10/22/13

Date Analyzed: 10/23/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Initial) Units: pg

Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 95.1 95 67-133

K1311280ICP BH1 - OPR (lcsw)  10/30/2013 Page No : 

DHCCP
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1311280

Project: Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 10/22/13

Date Analyzed: 10/23/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Final) Units: pg

Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 69.5 70 67-133

K1311280ICP BH1 - OPR (lcsw) (2)  10/30/2013 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1311280

Project: Date Collected: NA
LCS Matrix:  Soil Date Received: NA

 Date Extracted: 10/22/13

Date Analyzed: 10/23/13

Quality Control Sample (QCS) Summary
Total Metals

Sample Name: Quality Control Sample Units: ng/g

Basis: Dry

Source: ERM - CC580 Estuarine Sediment CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 75.0 59.9 80 67-133

K1311280ICP BH1 - QCS (icv)  10/30/2013 Page No : 

DHCCP

550 DWR-207



Analytical Results

Emax Laboratories, Incorporated K1311280

K1311280-001

ug/Kg

Dry

2B-2

10/07/2013

10/17/2013

DHCCP/13J124

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

1.1 10/21/131 KWG131189311/05/130.49UNDTetra-n-butyltin

1.1 10/21/131 KWG131189311/05/130.48UNDTri-n-butyltin Cation

1.1 10/21/131 KWG131189311/05/130.21UNDDi-n-butyltin Cation

1.1 10/21/131 KWG131189311/05/130.29J0.33n-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 11/05/1396

Comments:

1of1Page12:27:2111/07/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR161916u:\Stealth\Crystal rpt\Form1mNew rpt
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Analytical Results

Emax Laboratories, Incorporated K1311280

KWG1311893-4

ug/Kg

Dry

Method Blank

NA

NA

DHCCP/13J124

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.98 10/21/131 KWG131189311/05/130.44UNDTetra-n-butyltin

0.98 10/21/131 KWG131189311/05/130.432.1Tri-n-butyltin Cation

0.98 10/21/131 KWG131189311/05/130.19UNDDi-n-butyltin Cation

0.98 10/21/131 KWG131189311/05/130.26UNDn-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 11/05/1377

Comments:

1of1Page12:27:2511/07/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR161916u:\Stealth\Crystal rpt\Form1mNew rpt
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Emax Laboratories, Incorporated K1311280

Low

Soil

DHCCP/13J124

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Butyltins (as cation)

Method

Analysis Method: Krone

Sur1

Percent

K1311280-0012B-2 96

KWG1311893-4Method Blank 77

KWG1311893-3Lab Control Sample 66

Form 2A - OrganicPrinted: 11/07/2013 12:27:29 1 of 1

Surrogate Recovery Control Limits (%)

10-120Tri-n-propyltin

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR161916SuperSet Reference:

Sur1 =

u:\Stealth\Crystal rpt\Form2 rpt
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Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

QA/QC Report

Emax Laboratories, Incorporated K1311280

Krone

ug/Kg

Dry

Lab Control Sample

KWG1311893-3

Butyltins (as cation)

KWG1311893

Soil

Low

DHCCP/13J124

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result

Extraction Method:

Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 11/05/2013

10/21/2013

Method

Spike 

Amount

19-130Tetra-n-butyltin 25.0 6014.9

10-122Tri-n-butyltin Cation 22.2 8819.6

12-136Di-n-butyltin Cation 19.2 6612.7

10-150n-Butyltin Cation 15.6 8913.8

Form 3C - OrganicPrinted: 11/07/2013 12:27:33 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR161916SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded

u:\Stealth\Crystal rpt\Form3LCS rpt
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ADDRESS 1317 S. 13 h Avenue, Kelso, WA 98626 USA   PHONE +1 360 577 7222   FAX +1 360 636 1068 

ALS Group USA, Corp.  Part of the ALS Group    An ALS Limited Company 

	
	

November 22, 2013    Analytical Report for Service Request No:  K1312129 
 
 
Caspar Pang 
Emax Laboratories, Incorporated 
1835 W. 205th St. 
Torrance, CA  90501 
    
 
RE: DHCCP/13K014 
 
Dear Caspar: 
 
Enclosed are the results  of the sa mples submitted to our laboratory on N ovember 07, 2013.  For your  
reference, these analyses have been assigned our service request number K1312129. 
 
Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, refer 
to the certifications section at www.alsglobal.com.  All results are intended to be considered in their 
entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of less 
than the complete report.  Results apply only to the items submitted to the laboratory for analysis and 
individual items (samples) analyzed, as listed in the report. 
 
Please call if you have any questions.  My extension is 3364.  You may also co ntact me via Email at 
Howard.Holmes@alsglobal.com. 
 

Respectfully submitted, 
 
ALS Group USA Corp. dba ALS Environmental 
 
 
Howard Holmes 
Project Manager 
 
HH/mj Page 1 of _______ 
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Acronyms 
 
ASTM   American Society for Testing and Materials 

A2LA   American Association for Laboratory Accreditation 

CARB   California Air Resources Board 

CAS Number  Chemical Abstract Service registry Number 

CFC   Chlorofluorocarbon 

CFU   Colony-Forming Unit 

DEC   Department of Environmental Conservation 

DEQ   Department of Environmental Quality 

DHS   Department of Health Services 

DOE   Department of Ecology 

DOH   Department of Health 

EPA   U. S. Environmental Protection Agency 

ELAP   Environmental Laboratory Accreditation Program 

GC   Gas Chromatography 

GC/MS  Gas Chromatography/Mass Spectrometry 

LOD   Limit of Detection 

LOQ   Limit of Quantitation 

LUFT   Leaking Underground Fuel Tank 

M   Modified 

MCL   Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA. 

MDL   Method Detection Limit 

MPN   Most Probable Number 

MRL   Method Reporting Limit 

NA   Not Applicable 

NC   Not Calculated 

NCASI   National Council of the Paper Industry for Air and Stream Improvement 

ND   Not Detected 

NIOSH   National Institute for Occupational Safety and Health 

PQL   Practical Quantitation Limit 

RCRA   Resource Conservation and Recovery Act 

SIM   Selected Ion Monitoring 

TPH   Total Petroleum Hydrocarbons 

tr   Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 

2

684 DWR-207



Inorganic Data Qualifiers
* The result is an outlier   See case narrative

# The control limit criteria is not applicable   See case narrative

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards

E The result is an estimate amount because the value exceeded the instrument calibration range

J The result is an estimated value

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference

X See case narrative

Q See case narrative   One or more quality control criteria was outside the limits

H The holding time for this test is immediately following sample collection  The samples were analyzed as soon as possible after
receipt by the laboratory  

Metals Data Qualifiers
# The control limit criteria is not applicable   See case narrative

J The result is an estimated value

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample

M The duplicate injection precision was not met   

N The Matrix Spike sample recovery is not within control limits   See case narrative

S The reported value was determined by the Method of Standard Additions (MSA)

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference

X See case narrative

+ The correlation coefficient for the MSA is less than 0 995

Q See case narrative   One or more quality control criteria was outside the limits

Organic Data Qualifiers
* The result is an outlier   See case narrative

# The control limit criteria is not applicable   See case narrative

A A tentatively identified compound, a suspected aldol-condensation product

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data

D The reported result is from a dilution

E The result is an estimated value

J The result is an estimated value

N The result is presumptive   The analyte was tentatively identified, but  a confirmation analysis was not performed

P The GC or HPLC confirmation criteria was exceeded   The relative percent difference is greater than 40% between the two 
analytical results

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL                                                   
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project  The 
detection limit is adjusted for  dilution

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference

X See case narrative

Q See case narrative   One or more quality control criteria was outside the limits

Additional Petroleum Hydrocarbon Specific Qualifiers
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard
Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 

but the elution pattern does not match the calibration standard

Z The chromatographic fingerprint does not resemble a petroleum product

3
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2286

  DOD ELAP http://www.denix.osd mil/edqw/Accreditation/AccreditedLabs.cfm L12-28

  Florida DOH http://www.doh.state fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Georgia DNR http://www.gaepd.org/Documents/techguide_pcb.html#cel 881

  Hawaii DOH Not available -

  Idaho DHW
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx -

  Indiana DOH http://www.in.gov/isdh/24859.htm C-WA-01

  ISO 17025 http://www.pjlabs.com/ L12-27

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 3016

  Maine DHS Not available WA0035

  Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-368

  Montana DPHHS http://www.dphhs mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA35

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA200001

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation html 4704427-08-TX

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation html C1203

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.caslab.com or at the accreditation bodies web 
site
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Emax Laboratories Service Request No.: K1312129 
Project: DHCCP Date Received: 11/7/13 
Sample Matrix: Soil  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Envi ronmental.  Thi s report 
contains analytical results for sam ples designated for Tier  II dat a deliverables.  When appropriate to the method, 
method blank results have been  reported with each analytical test.  Surroga te recoveries have been reported for all 
applicable organic analyses.  Additional quality control analyses reported herein include: Laboratory Duplicate (DUP), 
Matrix Spike (MS), and Laboratory Control Sample (LCS). 
 
Sample Receipt 
 
Three soil samples were received for analysis at ALS Environm ental on 11/7/13.  The sa mples were received in 
good condition and consistent with the accompanying chain of custody form.  Th e samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 
 
Methyl Mercury by EPA 1630M 
 
No anomalies associated with this analysis were observed. 
 
Organotin Compounds 
 
Relative Percent Difference Exceptions: 
The Relative Percent Difference (RPD) for n-Butyltin Cation in the replicate matrix spike analyses of Batch QC  was 
outside control criteria.  In general, the RPD was relatively high for all spiked compounds, which indicates a potential 
bias in the Matrix Spike (MS)/Matrix Spike Duplicate (MSD). All sp ike recoveries in the MS, DMS, and associated 
Laboratory Control Sample (LCS) were within acceptance limits, indicating the analytical batch was in control.  No  
further corrective action was appropriate. 
 
No other anomalies associated with this analysis were observed. 
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ALS Group USA, Corp. dba ALS Environmental

Sample Name

Date 

Collected

Date 

Received

Date 

AnalyzedLab Code Result

Result Notes

Test Notes:

Analysis Method: Basis: 160.3M Wet

Prep Method: Units: NONE PERCENT

Total Solids

Sample Matrix: Soil

Project:

Service Request: Client: Emax Laboratories, Incorporated K1312129

Analytical Results

K1312129-001 77.411/18/201311/04/2013 11/07/20133B-2

K1312129-002 87.911/18/201311/04/2013 11/07/20133D-2

K1312129-003 80.511/18/201311/04/2013 11/07/2013CC-2

SuperSet Reference: W1312861

Printed: 11/22/2013 14:07 1of1Page

u:\Stealth\Crystal rpt\Solids rpt
8
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: Emax Laboratories, Incorporated Service Request: K1312129
Project: DHCCP                           Date Collected: 11/04/13
Sample Matrix:  Soil Date Received: 11/07/13

Methyl Mercury

Prep Method: ALS SOP Units: ng/g
Analysis Method: ALS SOP Basis: Dry
Test Notes:  

Dilution Date Date Result
Sample Name Lab Code MRL MDL Factor Extracted Analyzed Result Notes

  
3B-2 K1312129-001 0.5 0.05 1 11/13/13 11/14/13 ND  
3D-2 K1312129-002 0.4 0.04 1 11/13/13 11/14/13 ND  
CC-2 K1312129-003 0.5 0.05 1 11/13/13 11/14/13 ND  
Method Blank 1 K1312129-MB1 0.4 0.04 1 11/13/13 11/14/13 ND  
Method Blank 2 K1312129-MB2 0.4 0.04 1 11/13/13 11/14/13 ND  
Method Blank 3 K1312129-MB3 0.4 0.04 1 11/13/13 11/14/13 ND  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

K1312129ICP BH1 - Sample  11/20/13 Page No : 

9
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1312129
Project: DHCCP                 Date Collected: 11/04/13
Sample Matrix:  Soil Date Received: 11/07/13

Date Extracted: 11/13/13
Date Analyzed: 11/14/13

Matrix Spike/Duplicate Matrix Spike Summary
Metals

Sample Name: CC-2 Units: ng/g
Lab Code: K1312129-003MS, K1312129-003MSD  Basis: Dry
Test Notes:  

P e r c e n t   R e c o v e r y
 CAS Relative

Prep Analysis  Spike Level Sample Spike Result  Acceptance Percent Result
Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes
 
Methyl Mercury CAS SOP CAS SOP 2.5 122 123 ND 112 104 92 85 65-135 7  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

K1312129ICP BH1 - DMS  11/20/13 Page No :

10
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1312129
Project: DHCCP                Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 11/13/13
Date Analyzed: 11/14/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Initial) Units: pg
Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 79.7 80 67-133

K1312129ICP BH1 - OPR (lcsw)  11/20/13 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1312129
Project: DHCCP               Date Collected: NA
LCS Matrix:  Water Date Received: NA

 Date Extracted: 11/13/13
Date Analyzed: 11/14/13

Ongoing Precision and Recovery (OPR) Sample Summary
Metals

Sample Name: Ongoing Precision and Recovery (Final) Units: pg
Basis: NA

CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 100 76.5 76 67-133

K1312129ICP BH1 - OPR (lcsw) (2)  11/20/13 Page No : 
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: Emax Laboratories, Incorporated Service Request: K1312129
Project: DHCCP                     Date Collected: NA
LCS Matrix:  Soil Date Received: NA

 Date Extracted: 11/13/13
Date Analyzed: 11/14/13

Quality Control Sample (QCS) Summary
Total Metals

Sample Name: Quality Control Sample Units: ng/g
Basis: Dry

Source: ERM - CC580 Estuarine Sediment CAS
Percent

  Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Methyl Mercury CAS SOP CAS SOP 75.0 64.4 86 67-133

K1312129ICP BH1 - QCS (icv)  11/20/13 Page No : 
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Analytical Results

Emax Laboratories, Incorporated K1312129

K1312129-001

ug/Kg

Dry

3B-2

11/04/2013

11/07/2013

DHCCP/13K014

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.99 11/12/131 KWG131270211/14/130.44UNDTetra-n-butyltin

0.99 11/12/131 KWG131270211/14/130.43UNDTri-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.19UNDDi-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.26UNDn-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 11/14/1373

Comments:

1of1Page13:26:2011/22/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR162432u:\Stealth\Crystal rpt\Form1mNew rpt
14
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Analytical Results

Emax Laboratories, Incorporated K1312129

K1312129-002

ug/Kg

Dry

3D-2

11/04/2013

11/07/2013

DHCCP/13K014

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.99 11/12/131 KWG131270211/14/130.44UNDTetra-n-butyltin

0.99 11/12/131 KWG131270211/14/130.43UNDTri-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.19J0.28Di-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.26J0.32n-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 11/14/1386

Comments:

1of1Page13:26:2411/22/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR162432u:\Stealth\Crystal rpt\Form1mNew rpt
15
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Analytical Results

Emax Laboratories, Incorporated K1312129

K1312129-003

ug/Kg

Dry

CC-2

11/04/2013

11/07/2013

DHCCP/13K014

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.99 11/12/131 KWG131270211/14/130.44UNDTetra-n-butyltin

0.99 11/12/131 KWG131270211/14/130.43UNDTri-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.19J0.31Di-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.26J0.57n-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 11/14/1367

Comments:

1of1Page13:26:2711/22/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR162432u:\Stealth\Crystal rpt\Form1mNew rpt
16
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Analytical Results

Emax Laboratories, Incorporated K1312129

KWG1312702-4

ug/Kg

Dry

Method Blank

NA

NA

DHCCP/13K014

Soil

Client:

Project:

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

ALS Group USA, Corp. dba ALS Environmental

Units: 

Basis: 

Sample Name:

Butyltins (as cation)

Lab Code:

Level: LowExtraction Method:

Analysis Method:

Method

Krone

NoteMDLMRLQResultAnalyte Name

Extraction 

Lot

Date 

Analyzed

Date 

Extracted

Dilution 

Factor

0.99 11/12/131 KWG131270211/14/130.44UNDTetra-n-butyltin

0.99 11/12/131 KWG131270211/14/130.43UNDTri-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.19UNDDi-n-butyltin Cation

0.99 11/12/131 KWG131270211/14/130.26UNDn-Butyltin Cation

Surrogate Name %Rec

Control

Limits Note
Date 

Analyzed

10-120 AcceptableTri-n-propyltin 11/14/1381

Comments:

1of1Page13:26:3011/22/2013Printed: Form 1A - Organic

Merged SuperSet Reference: RR162432u:\Stealth\Crystal rpt\Form1mNew rpt
17
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ALS Group USA, Corp. dba ALS Environmental

Extraction Method:

QA/QC Report

Surrogate Recovery Summary

Emax Laboratories, Incorporated K1312129

Low

Sediment

DHCCP/13K014

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Level: 

Sample Name Lab Code

Butyltins (as cation)

Method

Analysis Method: Krone

Sur1

Percent

K1311240-002Batch QC D54

K1312129-0013B-2 73

K1312129-0023D-2 86

K1312129-003CC-2 67

KWG1312702-4Method Blank 81

KWG1312702-1Batch QCMS D86

KWG1312702-2Batch QCDMS D83

KWG1312702-3Lab Control Sample 62

Form 2A - OrganicPrinted: 11/22/2013 13:26:34 1 of 1

Surrogate Recovery Control Limits (%)

10-120Tri-n-propyltin

Results flagged with an asterisk (*) indicate values outside control criteria.

Page

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR162432SuperSet Reference:

Sur1 =

u:\Stealth\Crystal rpt\Form2 rpt
18
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Matrix Spike/Duplicate Matrix Spike Summary

Sample

Result %Rec

Matrix Spike

%Rec

Limits

Duplicate Matrix Spike

%Rec RPD

RPD

Limit

QA/QC Report

Emax Laboratories, Incorporated

Batch QC

K1311240-002

Krone

K1312129

ug/Kg

Dry

Butyltins (as cation)

Sediment

Low

DHCCP/13K014

Client:

Project:

Sample Matrix:

Service Request: 

Sample Name:

Lab Code:

Extraction Method:

Analysis Method:

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result Result

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 

11/12/2013

11/15/2013

Method

KWG1312702

KWG1312702-2KWG1312702-1

Batch QCMS Batch QCDMS

Spike 

Amount

Spike 

Amount

16-126ND 37.0 62Tetra-n-butyltin 37.0 72 401526.7 22.9

10-1153.5 32.9 93Tri-n-butyltin Cation 32.9 100 40636.2 34.1

10-1336.0 28.4 76Di-n-butyltin Cation 28.4 117 403539.4 27.6

10-124 *3.0 23.1 52n-Butyltin Cation 23.1 123 407131.5 14.9

Form 3A - OrganicPrinted: 11/22/2013 13:26:40 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

RR162432SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded

u:\Stealth\Crystal rpt\Form3DMS rpt
19
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Lab Control Spike Summary

%Rec

Lab Control Spike

%Rec

Limits

QA/QC Report

Emax Laboratories, Incorporated K1312129

Krone

ug/Kg

Dry

Lab Control Sample

KWG1312702-3

Butyltins (as cation)

KWG1312702

Soil

Low

DHCCP/13K014

Client:

Project:

Sample Matrix:

Service Request: 

Units: 

Basis: 

Level: 

Extraction Lot: 

Analyte Name Result

Extraction Method:

Analysis Method:

ALS Group USA, Corp. dba ALS Environmental

Date Extracted: 

Date Analyzed: 11/14/2013

11/12/2013

Method

Spike 

Amount

19-130Tetra-n-butyltin 25.0 5313.2

10-122Tri-n-butyltin Cation 22.2 8518.8

12-136Di-n-butyltin Cation 19.2 6512.6

10-150n-Butyltin Cation 15.6 588.97

Form 3C - OrganicPrinted: 11/22/2013 13:26:44 Page 1 of 1

Results flagged with an asterisk (*) indicate values outside control criteria.

RR162432SuperSet Reference:

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded

u:\Stealth\Crystal rpt\Form3LCS rpt
20
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APPENDIX E 
 
Planting Suitability Properties 
Testing Data 
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Soil Analyses      Plant Analyses     Water Analyses 

WALLACE LABORATORIES, LLC 
365 Coral Circle 

El Segundo, CA 90245 
phone (310) 615-0116 fax (310) 640-6863 

August 9, 2013 
 

rob.nixon@urs.com, chris.hargreaves@urs.com  
URS 
2870 Gateway Oaks Drive, Suite 150 
Sacramento, CA 95833 
 

RE: DHCCP Testing, Job No. WBS014.7 
 
Dear Rob & Chris, 
 
Our ID No. Sample 
13-220-1 1A-1 
13-220-2 2A-1 
13-220-3 3A-1 

 
These three samples have moderate alkalinity. The pH values range from 7.86 to 7.92. 
Salinity is moderate and ranges from 1.33 millimho/cm to 1.84 millimho/cm.  
 
Nitrogen is modest. Phosphorus is low. Potassium, sulfur, iron, manganese and copper 
are sufficient. Zinc is low. Boron is modest. Magnesium is high. Total available sodium 
is moderately high. SAR (sodium adsorption ratio) ranges from 4.3 to 4.4. 
 
The concentrations of non-essential heavy metals are low. A low amount of plant-
available lead and vanadium are present. 
 
Cation Exchange Capacity ranges from 23.4 to 26.3 milliequivalents per 100 grams. 
Exchangeable potassium is modest at 1 and 2%. Exchangeable magnesium is high and 
ranges from 27% to 28%. High magnesium limits the uptake of potassium and calcium. 
Exchangeable calcium is modest and ranges from 58% to 61%. Exchangeable sodium is 
slightly high at 5%.  
 
The rates are water percolation are moderately slow and range from 0.22 to 0.34 inches 
per hour. Excess sodium reduces soil porosity and decreases the rate of drainage. 
 
The soil textures are clay loam. 
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Recommendations 
 
General soil preparation on a square foot basis for a 6-inch lift. Broadcast the following 
materials uniformly. The rates are per 1,000 square feet. Incorporate them 
homogeneously 6 inches deep: 
 
Potassium sulfate (0-0-50) - 6 pounds  
Triple superphosphate (0-45-0) – 4 pounds  
agricultural gypsum -  40 pounds  
Organic soil amendment – about 3 cubic yards, sufficient for 3% to 6% soil organic 

matter on a dry weight basis 
 
For the preparation on a volume basis, homogeneously blend the following materials into 
clean soil. Rates are expressed per cubic yard: 
 
Potassium sulfate (0-0-50) - 1/4 pound  
Triple superphosphate (0-45-0) – 1/4 pound  
agricultural gypsum – 2 pounds  
Organic soil amendment – about 15% by volume, sufficient for 3% to 6% soil organic 

matter on a dry weight basis 
 
Organic soil amendment: 
 
1. Humus material shall have an acid-soluble ash content of no less than 6% and no 

more than 20%. Organic matter shall be at least 50% on a dry weight basis. 
2. The pH of the material shall be between 6 and 7.5.  
3. The salt content shall be less than 10 millimho/cm @ 25° C. in a saturated paste 

extract.  
4. Boron content of the saturated extract shall be less than 1.0 part per million.  
5. Silicon content (acid-insoluble ash) shall be less than 50%.  
6. Calcium carbonate shall not be present if to be applied on alkaline soils.  
7. Types of acceptable products are composts, manures, mushroom composts, straw, 

alfalfa, peat mosses etc. low in salts, low in heavy metals, free from weed seeds, 
free of pathogens and other deleterious materials.  

8. Composted wood products are conditionally acceptable [stable humus must be 
present]. Wood based products are not acceptable which are based on red wood or 
cedar.  

9. Sludge-based materials are not acceptable. 
10. Carbon:nitrogen ratio is less than 25:1. 
11. The compost shall be aerobic without malodorous presence of decomposition 

products. 
12. The maximum particle size shall be 0.5 inch, 80% or more shall pass a No. 4 

screen for soil amending.  
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Maximum total permissible pollutant concentrations in amendment in parts per 
million on a dry weight basis: 
 
arsenic 20  copper 150 selenium 50 
cadmium 15  lead 200 silver 10 
chromium 300  mercury 10 vanadium 500 
cobalt 50  molybdenum 20 zinc 300 
  nickel 100 

 
For site maintenance, apply ammonium sulfate (21-0-0) at 5 pounds per 1,000 square feet 
about once per quarter. Apply gypsum at 10 pounds per 1,000 square feet several times a 
year or as needed to reduce the effects of high exchangeable magnesium. Monitor the site 
with periodic soil testing. Adjust the fertility program as needed.  
 
 
 
Sincerely, 
 
 
 
 
Garn A. Wallace, Ph. D. 
GAW:n 
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WALLACE LABS SOILS REPORT Print Date Aug. 8, 2013 Receive Date 8/7/13

365 Coral Circle Location DHCCP, Job No. WBS014.7

El Segundo, CA 90245 Requester Rob Nixon, URS Corporation
(310) 615-0116 graphic interpretation: * very low, ** low, *** moderate

ammonium bicarbonate/DTPA * * * * high, * * * * * very high

extractable - mg/kg soil Sample ID Number 13-220-01 13-220-02 13-220-03
 Interpretation of data Sample Description 1A-1 2A-1 3A-1
 low   medium    high   elements  graphic graphic graphic

0 - 7   8-15     over 15 phosphorus 2.80                   * 2.98                   * 2.84                  *
0-60  60 -120  121-180 potassium 139.43               **** 146.12               **** 137.97              ****
0 - 4    4 -  10    over 10 iron 14.11                 **** 18.46                 ***** 16.28                *****
0- 0.5  0.6- 1    over 1 manganese 14.86                 ***** 14.87                 ***** 14.19                *****
0 - 1    1  - 1.5  over 1.5 zinc 0.88                   ** 0.90                   ** 0.77                  **
0- 0.2  0.3- 0.5  over 0.5 copper 6.81                   ***** 6.71                   ***** 6.58                  *****
0- 0.2  0.2- 0.5  over 1 boron 0.12                   ** 0.17                   ** 0.21                  ***

calcium 269.75               *** 251.56               *** 234.30              ***
magnesium 613.44               ***** 700.26               ***** 673.00              *****
sodium 385.61               ***** 400.72               ***** 369.28              *****
sulfur 117.79               ** 97.32                 ** 91.08                **
molybdenum 0.07                   *** 0.07                   *** 0.06                  ***
nickel 0.49                   * 0.44                   * 0.43                  *

The following trace aluminum n d * n d * n d *
elements may be toxic arsenic 0.21                   * 0.26                   * 0.22                  *
The degree of toxicity barium 0.99                   * 1.12                   * 1.07                  *
depends upon the pH of cadmium 0.04                   * 0.04                   * 0.04                  *
the soil, soil texture, chromium 0.02                   * 0.02                   * 0.03                  *
organic matter, and the cobalt 0.20                   * 0.20                   * 0.31                  *
concentrations of the lead 1.55                   ** 1.63                   ** 1.59                  **
individual elements as lithium 0.25                   * 0.25                   * 0.23                  *
well as to their interactions. mercury n d * n d * n d *

selenium n d * 0.37                   * n d *
The pH optimum depends silver n d * n d * n d *
upon soil organic strontium 2.68                   * 2.92                   * 2.69                  *
matter and clay content- tin n d * n d * n d *
for clay and loam soils: vanadium 1.20                   ** 1.32                   ** 1.25                  **
under 5 2 is too acidic
6.5 to 7 is ideal Saturation Extract
over 9 is too alkaline pH value 7.86 **** 7.91 **** 7.92 ****

The ECe is a measure of ECe (milli- 1.84 *** 1.33 *** 1.47 ***
the soil salinity:   mho/cm) millieq/l millieq/l millieq/l

1-2 affects a few plants calcium 82.6 4.1 56.2 2.8 65 1 3.3
2-4 affects some plants, magnesium 35.5 2.9 23.4 1.9 26.8 2.2
> 4 affects many plants. sodium 191.8 8.3 150.6 6.5 164.6 7.2

ammonium as N 0.0 0.0 0.0 0.0 0.0 0.0
potassium 7.4 0.2 6.7 0.2 5 9 0.2

cation sum 15.6 11.5 12.8
problems over 150 ppm chloride 171 4.8 123 3.5 152 4.3

nitrate as N 19 1.4 15 1.0 17 1.2
phosphorus as P 0.2 0.0 0.2 0.0 0 1 0.0

toxic over 800 sulfate as S 169.4 10.6 111.0 6.9 122.6 7.7
anion sum 16.8 11.5 13.1

toxic over 1 for many plants boron as B 0.22 ** 0.18 * 0.28 **
increasing problems start at 4 SAR 4.4 *** 4.3 *** 4 3 ***
est. gypsum requirement-lbs./per 1,000 square feet 185                   217                  202                   

infiltration rate inches/hour 0.22 0.33 0.24
 soil texture clay loam gravel > 2 mm clay loam gravel > 2 mm clay loam gravel > 2 mm

sand 36.9% 0.5% 34.6% 0.5% 37.1% 0.1%
silt 34.5% 36.6% 34.6%

clay 28.6% 28.8% 28.3%
 lime (calcium carbonate) no no no
organic matter low/fair low/fair low/fair
moisture content of soil 5.2% 5.2% 5.5%
half saturation percentage 27.0% 28.2% 28.4%

ideal percentages of cations % saturation % saturation % saturation
abt 5 % potassium millieq K 0.35 2% 0.39 1% 0.40 2%
<  3% sodium millieq Na 1.23 5% 1.40 5% 1.43 5%
abt 70% calcium millieq Ca 13.76 59% 14.83 58% 15.93 61%
10 - 15% magnesium millieq Mg 6.45 28% 6.99 27% 7.20 27%
5-10% hydrogen millieq H 1.60 7% 2.16 8% 1.36 5%

total millieq/100 grams 23.39 25.77 26.32
Elements are expressed as mg/kg dry soil or mg/l for saturation extract.
pH and ECe are measured in a saturation paste extract. nd means not detected.
Analytical data determined on soil fraction passing a 2 mm sieve.
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Soil Analyses      Plant Analyses     Water Analyses 

WALLACE LABORATORIES, LLC 
365 Coral Circle 

El Segundo, CA 90245 
phone (310) 615-0116 fax (310) 640-6863 

October 17, 2013 
 

rob.nixon@urs.com, chris.hargreaves@urs.com  
URS 
2870 Gateway Oaks Drive, Suite 150 
Sacramento, CA 95833 
 

RE: DHCCP Testing, Job No. WBS014.7 
Revised 

 
Dear Rob & Chris, 
 
Our ID No. Sample 
13-281-12 1C-1 
13-287-15 2B-1 

 
These two samples have moderate alkalinity. The pH values are 7.75 and 7.87, 
respectively. Salinity is moderate at 1.72 and 2.14 millimho/cm, respectively.  
 
Nitrogen is modest. Phosphorus is low. Potassium, sulfur, iron, manganese and copper 
are sufficient. Zinc is high at 56 parts per million in sample 1C-1. The high concentration 
of zinc may be from the Hobart blender. Boron is moderate in 1C-1 and is low in sample 
2B-1. Magnesium is high. Total available sodium is moderately high. SAR (sodium 
adsorption ratio) is 4.6 and 5.2, respectively. 
 
The optimal level for zinc is several parts per million. Sensitive plants such as woody 
plants need plant available zinc below about 30 parts per million. Herbaceous plants need 
plant available zinc below about 50 parts per million. Excessive zinc causes poor growth, 
stunting, dieback and discoloration. It interferes with root functions. High zinc restricts 
the uptake of potassium and other micronutrients. Grasses are fairly tolerant of high zinc. 
Since heavy metals do not normally migrate through the soil profile, deeper soil is 
expected to be more suitable. Over time growth may improve as plants root into deeper 
soil with lower levels of heavy metals. 
 
The concentrations of non-essential heavy metals are low. A low amount of plant-
available lead and vanadium are present. 
 
Cation Exchange Capacity are 25.71 and 24.44 milliequivalents per 100 grams, 
respectively. Exchangeable potassium is modest at 1%. Exchangeable magnesium is high 
at 27%. High magnesium limits the uptake of potassium and calcium. Exchangeable 
calcium is modest and ranges from 62% to 56%, respectively. Exchangeable sodium is 
slightly high at 6%.  
 
The rates are water percolation is moderately slow at inches per hour for sample 1C-1 
and is slow at 0.08 inches per hour for sample 2B-1. Excess sodium reduces soil porosity 
and decreases the rate of drainage. 
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The soil textures are clay loam. 
 
Recommendations 
 
Use zinc-tolerant plants for sample 1C-1 or a more suitable soil. Evaluate clean soil and 
the possible contamination from the Hobart blender. 
 
General soil preparation on a square foot basis for a 6-inch lift. Broadcast the following 
materials uniformly. The rates are per 1,000 square feet. Incorporate them 
homogeneously 6 inches deep: 
 
Potassium sulfate (0-0-50) - 6 pounds  
Triple superphosphate (0-45-0) – 4 pounds  
agricultural gypsum -  50 pounds  
Organic soil amendment – about 3 cubic yards, sufficient for 3% to 6% soil organic 

matter on a dry weight basis 
 
For the preparation on a volume basis, homogeneously blend the following materials into 
clean soil. Rates are expressed per cubic yard: 
 
Potassium sulfate (0-0-50) - 1/4 pound  
Triple superphosphate (0-45-0) – 1/4 pound  
agricultural gypsum – 2.5 pounds  
Organic soil amendment – about 15% by volume, sufficient for 3% to 6% soil organic 

matter on a dry weight basis 
 
Organic soil amendment: 
 
1. Humus material shall have an acid-soluble ash content of no less than 6% and no 

more than 20%. Organic matter shall be at least 50% on a dry weight basis. 
2. The pH of the material shall be between 6 and 7.5.  
3. The salt content shall be less than 10 millimho/cm @ 25° C. in a saturated paste 

extract.  
4. Boron content of the saturated extract shall be less than 1.0 part per million.  
5. Silicon content (acid-insoluble ash) shall be less than 50%.  
6. Calcium carbonate shall not be present if to be applied on alkaline soils.  
7. Types of acceptable products are composts, manures, mushroom composts, straw, 

alfalfa, peat mosses etc. low in salts, low in heavy metals, free from weed seeds, 
free of pathogens and other deleterious materials.  

8. Composted wood products are conditionally acceptable [stable humus must be 
present]. Wood based products are not acceptable which are based on red wood or 
cedar.  

9. Sludge-based materials are not acceptable. 
10. Carbon:nitrogen ratio is less than 25:1. 
11. The compost shall be aerobic without malodorous presence of decomposition 

products. 
12. The maximum particle size shall be 0.5 inch, 80% or more shall pass a No. 4 

screen for soil amending.  
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Maximum total permissible pollutant concentrations in amendment in parts per 
million on a dry weight basis: 
 
arsenic 20  copper 100 selenium 50 
cadmium 15  lead 200 silver 10 
chromium 300  mercury 10 vanadium 500 
cobalt 50  molybdenum 20 zinc 200 
  nickel 100 

 
The soil physical properties are expected to improve with deep irrigation and leaching of 
sodium. Apply ammonium sulfate (21-0-0) at 5 pounds per 1,000 square feet afterwards. 
 
For site maintenance, apply ammonium sulfate (21-0-0) at 5 pounds per 1,000 square feet 
about once per quarter. Apply gypsum at 10 pounds per 1,000 square feet several times a 
year or as needed to reduce the effects of high exchangeable magnesium. Monitor the site 
with periodic soil testing. Adjust the fertility program as needed.  
 
Suitable Import, Borrow Topsoil or Reclaimed soil 
 
General - Topsoil shall be free of roots, clods, stones larger than 1-inch in the greatest 
dimension, pockets of coarse sand, noxious weeds, sticks, lumber, brush and other litter. 
It shall not be infested with nematodes or other undesirable disease-causing organisms 
such as insects and plant pathogens. 
 
Topsoil shall be friable and have sufficient structure in order to give good tilth and 
aeration to the soil.  
 
Gradation limits - soil shall be a sandy loam, loam, or clay loam. The definition of soil 
texture shall be the USDA classification scheme. Gravel over 2 millimeters in diameter 
shall be less than 20% by weight. 
 
Permeability Rate - Hydraulic conductivity rate shall be not less than one inch per hour 
nor more than 20 inches per hour when tested in accordance with the USDA Handbook 
Number 60, method 34b or other approved methods. 
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Fertility - The range of the essential elemental concentration in soil shall be as follows: 
 

 Ammonium Bicarbonate/DTPA Extraction 
 parts per million (mg/kilogram 
 dry weight basis 

 
phosphorus 10 - 40 
potassium 100 - 220 
iron 5 - 35 
manganese 0.6 - 6 
zinc 1 - 8 
copper 0.3 - 5 
boron 0.2 – 1.0 
magnesium 50 - 150 
sodium 0 - 100 
sulfur 25 - 500 
molybdenum 0.1 – 1.0 
 
 
Acidity - The soil pH range measured in the saturation extract (Method 21a, USDA 
Handbook Number 60) shall be 6.5 - 7.9. 
 
Salinity - The salinity range measured in the saturation extract (Method 3a, USDA 
Handbook Number 60) shall be 0.5 - 2.5 dS/m.  
 
Chloride - The maximum concentration of soluble chloride in the saturation extract 
(Method 3a, USDA Handbook Number 60) shall be 150 mg/l (parts per million). 
 
Boron - The maximum concentration of soluble boron in the saturation extract (Method 
3a, USDA Handbook Number 60) shall be 1.0 mg/l (parts per million). 
 
Sodium Adsorption Ratio (SAR) - The maximum SAR shall be 3 measured per Method 
20b, USDA Handbook Number 60. 
 
Aluminum – Available aluminum measured with the Ammonium Bicarbonate/DTPA 
Extraction shall be less than 3 parts per million. 
 
Soil Organic Matter Content - Sufficient soil organic matter shall be present to impart 
good physical soil properties but not be excessive to cause toxicity or cause excessive 
reduction in the volume of soil due to decomposition of organic matter. The desirable 
range is 3% to 6% on a dry weight basis.  
 
 
Calcium Carbonate Content - Free calcium carbonate (limestone) shall not be present for 
acid-loving plants. 
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Heavy Metals - The maximum permissible elemental concentration in the soil shall not 
exceed the following concentrations: 
 

 Ammonium Bicarbonate/DTPA Extraction 
 parts per million (mg/kilogram) 
 dry weight basis 
 
arsenic  1 
cadmium  1 
chromium  10 
cobalt  2 
lead  30 
mercury  1 
nickel 5 
selenium 3 
silver  0.5 
vanadium 3 
 
If the soil pH is between 6 and 7, the maximum permissible elemental concentration shall 
be reduced 50%. If the soil pH is less than 6.0, the maximum permissible elemental 
concentration shall be reduced 75%. No more than three metals shall be present at 50% or 
more of the above values. 
 
Phytotoxic constituent, herbicides, hydrocarbons etc. - Germination and growth of 
monocots and dicots shall not be restricted more than 10% compared to the reference 
soil. Total petroleum hydrocarbons shall not exceed 50 mg/kg dry soil measured per the 
modified EPA Method No. 8015. Total aromatic volatile organic hydrocarbons (benzene, 
toluene, xylene and ethylbenzene) shall not exceed 0.5 mg/kg dry soil measured per EPA 
Methods No. 8020. 
 
Sincerely, 
 
 
 
 
Garn A. Wallace, Ph. D. 
GAW:n 
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WALLACE LABS SOILS REPORT Print Date Oct. 8, 2013 Receive Date 10/7/13

365 Coral Circle Location DHCCP, Job No. WBS014.7, P.O. No. WBS014.7

El Segundo, CA 90245 Requester Rob Nixon, URS
(310) 615-0116 graphic interpretation: * very low, ** low, *** moderate

ammonium bicarbonate/DTPA * * * * high, * * * * * very high

extractable - mg/kg soil Sample ID Number 13-281-12
 Interpretation of data Sample Description Sample 1C-1
 low   medium    high   elements  graphic
0 - 7   8-15     over 15 phosphorus 2.79                   *
0-60  60 -120  121-180 potassium 141.87               ****
0 - 4    4 -  10    over 10 iron 11.52                 ****
0- 0.5  0.6- 1    over 1 manganese 12.93                 *****
0 - 1    1  - 1.5  over 1.5 zinc 56.35                 *****
0- 0.2  0.3- 0.5  over 0.5 copper 6.52                   *****
0- 0.2  0.2- 0.5  over 1 boron 0.34                   ***

calcium 281.93               ***
magnesium 770.55               *****
sodium 472.55               *****
sulfur 177.37               ***
molybdenum 0.20                   ****
nickel 0.33                   *

The following trace aluminum n d *
elements may be toxic arsenic 0.22                   *
The degree of toxicity barium 1.24                   *
depends upon the pH of cadmium 0.06                   *
the soil, soil texture, chromium n d *
organic matter, and the cobalt 0.15                   *
concentrations of the lead 1.45                   **
individual elements as lithium 0.26                   *
well as to their interactions. mercury n d *

selenium n d *
The pH optimum depends silver n d *
upon soil organic strontium 3.24                   *
matter and clay content- tin n d *
for clay and loam soils: vanadium 1.29                   **
under 5.2 is too acidic
6.5 to 7 is ideal Saturation Extract
over 8.0 is too alkaline pH value 7.75 ****
The ECe is a measure of ECe (milli- 1.72 ***
the soil salinity:   mho/cm) millieq/l
1-2 affects a few plants calcium 92.7 4.6
2-4 affects some plants, magnesium 37.0 3.1
> 4 affects many plants. sodium 206.9 9.0

potassium 9.5 0.2
cation sum 16.9

problems over 150 ppm chloride 163 4.6
good 20 - 30 ppm nitrate as N 3 0.2

phosphorus as P 0.2 0.0
toxic over 800 sulfate as S 195.4 12.2

anion sum 17.0
toxic over 1 for many plants boron as B 0.14 *
increasing problems start at 3 SAR 4.6 ***
est. gypsum requirement-lbs./1000 sq. ft. 252

infiltration rate inches/hour 0.28 sand - 34.0%
soil texture clay loam silt - 35.8%
lime (calcium carbonate) no clay - 30.3%
organic matter very low  
moisture content of soil 9.7% gravel over 2 mm
half saturation percentage 29.7% 0.4%

ideal percentages of cations % saturation
abt 5 % potassium millieq K 0.35 1%
<  3% sodium millieq Na 1.54 6%
abt 70% calcium millieq Ca 15.86 62%
10 - 15% magnesium millieq Mg 7.00 27%
5-10% hydrogen millieq H 0.96 4%

total millieq/100 grams 25.71
Elements are expressed as mg/kg dry soil or mg/l for saturation extract.
pH and ECe are measured in a saturation paste extract. nd means not detected.
Analytical data determined on soil fraction passing a 2 mm sieve.
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WALLACE LABS SOILS REPORT Print Date Oct. 15, 2013 Receive Date 10/14/13

365 Coral Circle Location DHCCP, Project No. WBS014.7

El Segundo, CA 90245 Requester Rob Nixon, URS
(310) 615-0116 graphic interpretation: * very low, ** low, *** moderate

ammonium bicarbonate/DTPA * * * * high, * * * * * very high

extractable - mg/kg soil Sample ID Number 13-287-15
 Interpretation of data Sample Description Sample 2B-1
 low   medium    high   elements  graphic
0 - 7   8-15     over 15 phosphorus 2.24                   *
0-60  60 -120  121-180 potassium 123.42               ****
0 - 4    4 -  10    over 10 iron 10.87                 ****
0- 0.5  0.6- 1    over 1 manganese 8.70                   ****
0 - 1    1  - 1.5  over 1.5 zinc 2.78                   ****
0- 0.2  0.3- 0.5  over 0.5 copper 5.49                   *****
0- 0.2  0.2- 0.5  over 1 boron 0.09                   *

calcium 299.28               ***
magnesium 754.82               *****
sodium 454.68               *****
sulfur 132.93               ***
molybdenum 0.08                   ***
nickel 0.25                   *

The following trace aluminum n d *
elements may be toxic arsenic 0.15                   *
The degree of toxicity barium 0.80                   *
depends upon the pH of cadmium 0.04                   *
the soil, soil texture, chromium 0.02                   *
organic matter, and the cobalt 0.13                   *
concentrations of the lead 1.20                   **
individual elements as lithium 0.28                   *
well as to their interactions. mercury n d *

selenium n d *
The pH optimum depends silver n d *
upon soil organic strontium 3.28                   *
matter and clay content- tin n d *
for clay and loam soils: vanadium 1.13                   **
under 5.2 is too acidic
6.5 to 7 is ideal Saturation Extract
over 8.0 is too alkaline pH value 7.87 ****
The ECe is a measure of ECe (milli- 2.14 ****
the soil salinity:   mho/cm) millieq/l
1-2 affects a few plants calcium 114.2 5.7
2-4 affects some plants, magnesium 37.2 3.1
> 4 affects many plants. sodium 251.7 10.9

potassium 13.5 0.3
cation sum 20.1

problems over 150 ppm chloride 232 6.5
good 20 - 30 ppm nitrate as N 3 0.2

phosphorus as P 0.4 0.0
toxic over 800 sulfate as S 220.1 13.8

anion sum 20.5
toxic over 1 for many plants boron as B 0.11 *
increasing problems start at 3 SAR 5.2 ***
est. gypsum requirement-lbs./1000 sq. ft. 244

infiltration rate inches/hour 0.08 sand - 33.7%
soil texture clay loam silt - 35.1%
lime (calcium carbonate) no clay - 31.2%
organic matter low  
moisture content of soil 9.4% gravel over 2 mm
half saturation percentage 27.8% 2.5%

ideal percentages of cations % saturation
abt 5 % potassium millieq K 0.32 1%
<  3% sodium millieq Na 1.38 6%
abt 70% calcium millieq Ca 13.79 56%
10 - 15% magnesium millieq Mg 6.64 27%
5-10% hydrogen millieq H 2.32 9%

total millieq/100 grams 24.44
Elements are expressed as mg/kg dry soil or mg/l for saturation extract.
pH and ECe are measured in a saturation paste extract. nd means not detected.
Analytical data determined on soil fraction passing a 2 mm sieve.
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WALLACE LABORATORIES, LLC 
365 Coral Circle 

El Segundo, CA 90245 
phone (310) 615-0116 fax (310) 640-6863 

November 6, 2013 
 

rob.nixon@urs.com, chris.hargreaves@urs.com  
URS 
2870 Gateway Oaks Drive, Suite 150 
Sacramento, CA 95833 
 

RE: DHCCP, Testing, Job No. WBS014.7 
 
Dear Rob & Chris, 
 
CC-1, Our ID No. 13-309-09 
 
The pH is moderately high at 7.85. Salinity is moderate at 1.23 millimho/cm. Potassium 
and nitrogen are modest. Phosphorus and the micronutrients are high.  
 
The soil texture is sandy clay loam. It contains 57.3% sand, 22.1% silt and 20.6% clay. 
Gravel is not present.  
 
Cation Exchange Capacity is 15.83 milliequivalents per 100 grams. Exchangeable 
potassium is modest at 2%. Exchangeable magnesium is high at 30%. High magnesium 
limits the uptake of potassium and calcium. Exchangeable calcium is modest at 55%. 
Exchangeable sodium is slightly high at 5%.  
 
The rate of water percolation is rapid at 11.1 inches per hour.  
 
3B-1 Normet Tamsoil 200 CF with 3% Lime, Our ID No. 13-310 
 
The pH is excessively alkaline at 13.36. Limestone is present which induces iron 
deficiency in iron inefficient or acid-loving plants. Salinity is high at 6.48 millimho/cm. 
Nitrogen, phosphorus and boron are low. Potassium and the micronutrients are sufficient. 
Sodium is moderate. Vanadium is high. Vanadium interferes with the metabolism of iron.  
 
Cation Exchange Capacity is 106.29 milliequivalents per 100 grams per the neutral 
ammonium acetate testing method. The results appear to be excessively high in calcium. 
Calcium in the lime hydroxide appears to have been extracted.  
 
The soil texture is loam. Based on the non-gravel fraction, it contains 39.5% sand, 34.9% 
silt and 25.6% clay. The gravel fraction is 0.2%.  
 
The rate of water percolation is rapid at 7.66 inches per hour.  
 
3D-1 Normet Tamsoil 200 CF, Our ID No. 13-311 
 
The pH is high at 8.79. Salinity is moderate at 1.54 millimho/cm. Nitrogen and 
phosphorus are low. Boron is modest. Potassium and the other micronutrients are 
sufficient. Gypsum is present. SAR is 3.1.  
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Soil Analyses   Plant Analyses    Water Analyses 

 
The soil texture is clay loam. It contains 33.0% sand, 36.5% silt and 30.5% clay. Gravel 
is not present.  
 
Cation Exchange Capacity is 28.93 milliequivalents per 100 grams. Exchangeable 
potassium is low at 1%. Exchangeable magnesium is high at 25%. Exchangeable calcium 
is moderate at 68%. Exchangeable sodium is slightly high at 5%.  
 
The rate of water percolation is moderate at 0.69 inches per hour.  
 
Evaluations 
 
3B-1 Normet Tamsoil 200 CF with 3% Lime, Our ID No. 13-310 is too alkaline to 
support growth of plants.  
 
Recommendations for CC-1 and 3D-1 Normet Tamsoil 200 CF 
 
General soil preparation per square foot basis. Broadcast the following materials 
uniformly. The rates are per 1,000 square feet for a 6-inch lift. Incorporate them 
homogeneously 6 inches deep: 
 
Potassium sulfate (0-0-50) – 6 pounds for CC-1 
Triple superphosphate (0-45-0) – 4 pounds for 3D-1 
agricultural gypsum -  20 pounds for CC-1 
Organic soil amendment - about 3 cubic yards, sufficient for 3% to 6% soil organic 

matter on a dry weight basis 
 
For the preparation on a volume basis, homogeneously blend the following materials into 
excavated soil. Rates are expressed per cubic yard: 
 
Potassium sulfate (0-0-50) – 1/4 pound for CC-1 
Triple superphosphate (0-45-0) – 1/4 pound for 3D-1 
agricultural gypsum – 1 pound for CC-1 
Organic soil amendment – about 15% by volume, sufficient for 3% to 6% soil organic 

matter on a dry weight basis 
 
Organic soil amendment suggestions: 
 
1. Humus material shall have an acid-soluble ash content of no less than 6% and no 

more than 20%. Organic matter shall be at least 50% on a dry weight basis. 
2. The pH of the material shall be between 6 and 7.5.  
3. The salt content shall be less than 10 millimho/cm @ 25° C. on a saturated paste 

extract.  
4. Boron content of the saturated extract shall be less than 1.0 part per million.  
5. Silicon content (acid-insoluble ash) shall be less than 50%.  
6. Calcium carbonate shall not be present if to be applied on alkaline soils.  
7. Types of acceptable products are composts, manures, mushroom composts, straw, 

alfalfa, peat mosses etc. low in salts, low in heavy metals, free from weed seeds, 
free of pathogens and other deleterious materials.  
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8. Composted wood products are conditionally acceptable [stable humus must be 
present]. Wood based products are not acceptable which are based on red wood or 
cedar.  

9. Sludge-based materials are not acceptable. 
10. Carbon:nitrogen ratio is less than 25:1. 
11. The compost shall be aerobic without malodorous presence of decomposition 

products. 
12. The maximum particle size shall be 0.5 inch, 80% or more shall pass a No. 4 

screen for soil amending.  
 

Maximum total permissible pollutant concentrations in amendment in parts per 
million on a dry weight basis: 
 
arsenic 20  copper 150 selenium 50 
cadmium 15  lead 200 silver 10 
chromium 300  mercury 10 vanadium 500 
cobalt 50  molybdenum 20 zinc 300 
  nickel 100 

 
Higher amounts of salinity or boron may be present if the soils are to be 
preleached to reduce the excess or if the plant species will tolerate the salinity 
and/or boron. 

 
Leach the 3D-1 Normet Tamsoil 200 CF and lower the alkalinity. Reduce the pH to less 
than 8.0. Afterwards, apply ammonium sulfate (21-0-0) at 5 pounds per 1,000 square feet.  
 
For site maintenance, apply ammonium sulfate (21-0-0) at 5 pounds per 1,000 square feet 
about once per quarter. Monitor the site with periodic soil testing. Adjust the maintenance 
program as needed. 
 
Sincerely, 
 
 
 
 
Garn A. Wallace, Ph. D. 
GAW:n 
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WALLACE LABS SOILS REPORT Print Date Nov  6, 2013 Receive Date 11/5/13

365 Coral Circle Location DHCCP, Job No  WBS014 7, P O  No  WBS014 7

El Segundo, CA 90245 Requester Rob Nixon, URS
(310) 615-0116 graphic interpretation: * very low, ** low, *** moderate

ammonium bicarbonate/DTPA * * * * high, * * * * * very high

extractable - mg/kg soil Sample ID Number 13-309-09 13-309-10 13-309-11
 Interpretation of data Sample Description CC-1 3B-1 Normet Tamsoil 200 CF with 3% Lime 3D-1 Normet Tamsoil 200 CF
 low   medium    high   elements  graphic graphic graphic

0 - 7   8-15     over 15 phosphorus 21 34                   ***** 6 98                                    ** 2 29                    *

0-60  60 -120  121-180 potassium 84 25                   *** 138 35                                **** 132 56                ****

0 - 4    4 -  10    over 10 iron 160 87                 ***** 90 69                                  ***** 13 68                  ****

0- 0 5  0 6- 1    over 1 manganese 35 47                   ***** 15 60                                  ***** 4 94                    ****

0 - 1    1  - 1 5  over 1 5 zinc 1 24                     *** 1 42                                    *** 1 12                    ***

0- 0 2  0 3- 0 5  over 0 5 copper 4 05                     ***** 8 85                                    ***** 5 57                    *****

0- 0 2  0 2- 0 5  over 1 boron 0 21                     *** 0 12                                    ** 0 18                    **

calcium 292 61                 *** 359 78                                *** 330 63                ***

magnesium 416 37                 ***** 245 53                                ***** 775 29                *****

sodium 189 24                 *** 328 41                                **** 440 14                *****

sulfur 61 27                   ** 286 02                                *** 157 19                ***

molybdenum 0 01                     ** 0 10                                    **** 0 05                    ***

nickel 0 96                     * 0 99                                    * 0 23                    *

The following trace aluminum n d * n d * n d *

elements may be toxic arsenic 0 25                     * 0 59                                    ** 0 17                    *

The degree of toxicity barium 0 90                     * 0 29                                    * 0 99                    *

depends upon the pH of cadmium 0 06                     * 0 05                                    * 0 05                    *

the soil, soil texture, chromium 0 06                     * 0 27                                    * n d *

organic matter, and the cobalt 0 16                     * 0 28                                    * 0 14                    *

concentrations of the lead 1 33                     ** 2 24                                    ** 1 16                    **

individual elements as lithium 0 26                     * 0 30                                    * 0 34                    *

well as to their interactions. mercury n d * n d * n d *

selenium n d * n d * n d *

The pH optimum depends silver n d * n d * n d *

upon soil organic strontium 2 85                     * 0 43                                    * 3 66                    *

matter and clay content- tin n d * n d * n d *

for clay and loam soils: vanadium 1 25                     ** 3 53                                    **** 1 31                    **

under 5.2 is too acidic
6.5 to 7 is ideal Saturation Extract
over 8.0 is too alkaline pH value 7 85 **** 13 36 ***** 8 79 ****

The ECe is a measure of ECe (milli- 1 23 *** 6 48 ***** 1 54 ***

the soil salinity:   mho/cm) millieq/l millieq/l millieq/l

1-2 affects a few plants calcium 72 3 3 6 359 6 18 0 200 6 10 0
2-4 affects some plants, magnesium 29 4 2 4 1 8 0 1 16 9 1 4
> 4 affects many plants. sodium 124 2 5 4 248 4 10 8 168 5 7 3

potassium 7 9 0 2 12 3 0 3 17 4 0 4
cation sum 11 6 29 2 19 2

problems over 150 ppm chloride 110 3 1 114 3 2 131 3 7
good 20 - 30 ppm nitrate as N 14 1 0 2 0 2 1 0 1

phosphorus as P 0 2 0 0 0 2 0 0 0 4 0 0
toxic over 800 sulfate as S 97 2 6 1 3 9 0 2 161 0 10 1

anion sum 10 2 3 6 13 9
toxic over 1 for many plants boron as B 0 28 ** 0 04 * 0 24 **
increasing problems start at 3 SAR 3 1 *** 3 6 *** 3 1 ***
est. gypsum requirement-lbs./1000 sq. ft. 87 56 248

infiltration rate inches/hour 11 10 sand - 57 3% 7 66 sand - 39 5% 0 69 sand - 33 0%
soil texture sandy clay loam silt - 22 1% loam silt - 34 9% clay loam silt - 36 5%
 lime (calcium carbonate) no clay - 20 6% yes clay - 25 6% no clay - 30 5%
organic matter low/fair  low/fair  low  
moisture content of soil 19 3% gravel over 1/4" 29 8% gravel over 1/4" 14 3% gravel over 1/4"
half saturation percentage 26 0% 0 0% 34 8% 0 2% 29 2% 0 0%

ideal percentages of cations % saturation % saturation % saturation
abt 5 % potassium millieq K 0 25 2% 0 38 0% 0 34 1%
<  3% sodium millieq Na 0 72 5% 1 05 1% 1 51 5%
abt 70% calcium millieq Ca 8 65 55% 106 29 98% 19 66 68%
10 - 15% magnesium millieq Mg 4 69 30% 1 26 1% 7 10 25%
5-10% hydrogen millieq H 1 52 10% 0 00 0% 0 32 1%

total millieq/100 grams 15 83 108 98 28 93
Elements are expressed as mg/kg dry soil or mg/l for saturation extract.
pH and ECe are measured in a saturation paste extract. nd means not detected.
Analytical data determined on soil fraction passing a 2 mm sieve.
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