












 

 

ATTACHMENT 2B-1-4 
Applied Speciation and Horizon Lab Data Packages 

 



Notes:
1. All arsenic groundwater results are from PAI (December 2014) except MW-37S result which is from 
Supplemental Investigation (October 2013).
2. "PAI" locations were borings/temporary wells where grab groundwater samples were collected;
"MW" locations are monitoring wells. All samples were field-filtered.
3. Basemap: 2005 USGS aerial photograph. Does not show current conditions.
DISCLAIMER: This drawing is for information purposes.  It is intended to assist in showing features discussed in an attached document.  
The locations of all features are approximate. GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files.  The 
master file is stored by GeoEngineers, Inc. and will serve as the official record of this communication.
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ATTACHMENT 2B-1-5 
XRF Soil Arsenic Data 



\\sea\projects\0\0186846\GIS\MXD\Phase01\T1300\018684600_ArsenicXRF_vs_Analytical.mxd  Date Exported: 05/01/15   by maugust  

Arsenic in Soil - 
XRF Field Readings vs. Analytical Results

Play Area Investigation Data Report
Gas Works Park Site
Seattle, Washington

Figure 2B-1-6
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TECHNICAL  MEMORANDUM  
To:  Zanna Satterwhite (GeoEngineers) Date:  November 23, 2015 

From:  Dimitri Vlassopoulos, Masa Kanematsu Project:  Gas Works Park 

Cc:  Mike Riley (Anchor QEA)    

Re:  Former Thylox Process Area Geochemical Evaluation 

 

INTRODUCTION 

This memorandum documents the results of a geochemical evaluation of elevated arsenic 

concentrations in monitoring well MW-36D during recent investigations at Gas Works Park 

in Seattle. Gas Works Park is located on the site of a former manufactured gas plant (MGP) 

and MW-36D is located in the eastern portion of the site, in an area where hydrogen sulfide 

(H2S) removal from the manufactured gas stream was carried out using the Thylox process 

(Figure 1). The Thylox process was an efficient process for hydrogen sulfide (H2S) removal 

based on a concentrated sodium thioarsenate solution. The H2S captured in the Thylox 

process was recovered as elemental sulfur during regeneration of the Thylox solution by 

aeration in a slurry-settling tank. The detection of elevated arsenic in soil and groundwater 

in this part of the site likely reflects past releases of Thylox solutions, probably from leaks 

and accidental spills at the tower vessel, piping, slurry-settling tank, Kelly filter, and/or 

during loading and unloading of trucks. 

 

Field explorations were conducted by GeoEngineers in December 2014 to determine the 

nature and extent of arsenic impacts in soil and groundwater and to characterize subsurface 

geochemical conditions as they affect arsenic fate and transport. Figure 1 shows the locations 

of the former Thylox process areas in the eastern portion of the site, and soil and 

groundwater sampling locations. The field program included advancing soil borings at 

selected locations and using X-ray fluorescence (XRF) to screen for arsenic concentrations 

and select discrete intervals for sampling for laboratory analysis. Selected soil samples were 

also submitted for sequential extraction analysis to characterize the binding forms of arsenic 

in the solid phase and additional geochemical parameters influencing soil-water partitioning 

of arsenic. In addition, groundwater samples, including grab samples from selected boreholes 

and existing monitoring wells, were collected and analyzed for major ion chemistry, redox 

indicators, and arsenic speciation. 
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The resulting groundwater and soil data are summarized in the next section, followed by 

site-specific discussion of arsenic fate and transport based on analysis and interpretation 

of this data1.  

RESULTS AND DISCUSSION 

Arsenic in Soil 

The distribution of arsenic in soil in the vicinity of the Play Area is summarized in map view 

in Figure 2 and in two cross-sections perpendicular and parallel to the Lake Union shoreline 

(Figures 3 and 4, respectively). Maximum arsenic concentrations (greater than 2,000 mg/kg) 

are approximately centered beneath the former Thylox process area (Figure 2). The cross-

sections show that elevated soil arsenic concentrations are generally limited to the Fill unit. 

The maximum vertical extent of elevated arsenic detections coincide with the base of the 

Fill, which is marked by thin clay/silt horizons which appear to have acted as a barrier to 

downward contaminant migration. The impacted soil thickness decreases towards the 

shoreline and is confined to approximately the lower 5 feet of the Fill near the shoreline.  

Arsenic in Groundwater 

The distribution of arsenic in groundwater beneath and downgradient of the former Thylox 

process buildings is summarized in two cross-sections running approximately perpendicular 

and parallel to groundwater flow (Figures 5 and 6, respectively). As with soil, near the 

former Thylox process area, the highest groundwater concentrations (greater than 50,000 

g/L) are detected in the lower part of the Fill unit (PAI-2), whereas near the shoreline, the 

highest groundwater arsenic concentrations are detected in the underlying Outwash unit 

(MW-36D), where soil concentrations are not similarly elevated.  

Groundwater Geochemistry 

Groundwater chemistry data are summarized in Table 1.  Subsurface conditions are generally 

moderately to strongly reducing within the Fill unit in the vicinity and downgradient of the 

former Thylox process area and in the Outwash near MW-36D, based on low positive to 

1 Data were included in the Supplemental Investigation Data Report Addendum submitted to Ecology 
(GeoEngineers, May 2015). 
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negative oxidation-reduction potential (ORP), elevated detections of sulfide, and detection of 

dissolved iron and manganese.  

 

Table 1. Groundwater Geochemistry 

Parameter Units 
Location 

PAI‐12 PAI‐2B MW‐36D PAI‐10 PAI‐11B MW‐36S 
Ground Surface Elevation ft USACE 34.20 28.78 29.99 29.87 28.43 30.13 
Start Depth ft bgs 13.27 14.79 29.3 19.09 18.09 8 
End Depth ft bgs 18.27 19.79 33.8 24.09 23.09 22.8 
Depth to Groundwater ft bgs 14.00 8.45 9.17 8.85 8.25 9.46 
Groundwater Elevation ft 20.20 20.33 20.82 21.02 20.18 20.67 
Observed Geology Fill Fill Qvr Fill Fill Fill 
Field Parameters 
Temperature degrees C 13.6 15.1 13.5 14.3 14 15.2 
Conductivity  μS/cm 378 830 3,120 445 388 350 
pH ‐‐ 5.79 6.3 8.92 6.37 6.43 6.19 
Oxidation‐Reduction 
Potential 

mV 8.8 ‐147 ‐178 ‐173.1 ‐22.4 3.1 

Dissolved Oxygen mg/L 1.98 0.51 1.67 0.24 0.2 0.77 
Turbidity  NTU 0.52 9.54 error 4.73 14.5 3.2 

Dissolved Metals 
Arsenic g/L 2,030 50,200 81,800 J 2,470 120 70 J 
Iron g/L 3,660 800 1,600 1,010 390 14,100 
Ferrous Iron g/L 3,720 551 220 957 388 13,100 
Manganese g/L 200 120 38 365 483 407 

Cations 
Calcium mg/L 63.6 45.9 3.2 63 60.5 41.6 
Magnesium mg/L 4.87 5.6 2.2 10.2 14.2 7.06 
Potassium mg/L 2 3 3 3.25 4.4 2.7 
Sodium mg/L 15.1 166 979 46.5 20.9 27.9 

Anions 
Chloride mg/L 3.2 8.5 15.2 5.7 7.6 4.2 
Nitrate‐N mg/L 1.1 1 U 0.5 U 0.1 U 0.1 U 0.1 U 
Sulfate mg/L 122 202 604 35.1 1.4 29.2 

Sulfide mg/L 38.5 84.4 141 39.1 1.66 J 0.512 
Total Alkalinity mg/L CaCO3 74.4 306 1,000 243 244 166 

Bicarbonate mg/L CaCO3 74.4 306 893 243 244 166 

Carbonate mg/L CaCO3 1 U 1 U 112 1 U 1 U 1 U 

Hydroxide mg/L CaCO3 1 U 1 U 1 U 1 U 1 U 1 U 
Total Organic Carbon mg/L NA NA 7.09 NA NA 10.5 
Dissolved Organic Carbon mg/L NA NA 6.85 J NA NA 8.32 J 
Total Dissolved Solids mg/L 302 801 2,940 388 154 288 
Total Suspended Solids mg/L NA NA 166 NA NA NA 
Notes:        
NA ‐ not analyzed        
J ‐ estimated value    
U ‐ not detected; value is method detection limit      
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Conditions are mildly reducing in the shallower Fill (MW-36S) and at the fringe of the 

arsenic plume (PAI-11B).  Conditions are generally mildly acidic (pH≈6) within the Fill unit, 

but alkaline at MW-36D (pH 8.9).  Groundwater pH strongly influences arsenic mobility. 

 

Arsenic Speciation in Groundwater  

Arsenic speciation was determined in samples from selected locations by Applied Speciation 

and Consulting Inc. using IC-ICP-CRC-MS. The results, presented in Table 2, indicate that 

dissolved arsenic speciation is dominated by arsenite [As(III)] with minor arsenate [As(V)]. 

Organoarsenic species (MMAA, DMAA) were not detected in any samples.  

 

Table 2. Arsenic Speciation in Groundwater 

Arsenic Species Units 
Location 

PAI‐12 PAI‐2B MW‐36D PAI‐10 PAI‐11B MW‐36S 

As(III) g/L 702 42,900 39,700 482 28.9 37.7 

As (V) g/L 141 1,200 790 J 15.4 J 1.74 6.41 

DMAA g/L 2.3 U 120 U 230 U 4.6 U 0.23 U 0.46 U 

MMAA g/L 2.1 U 110 U 210 U 4.2 U 0.21 U 0.42 U 

Unknown 1* g/L 144 1,100 3,920 102 14.2 0.42 U 

Unknown 2* g/L 7.9 J 620 1,210 128 2.94 0.42 U 

Unknown 3* g/L 120 10,500 19,400 2,240 52.5 0.42 U 

Unknown 4* g/L 19.4 680 18,700 8.2 J 7.6 1.65 J 

Sum g/L 1,126 57,000 82,930 2,960 107.9 45.8 

Notes:        

J ‐ estimated value; true value is less than reporting limit and greater than method detection limit.  

U ‐ not detected; value is method detection limit.     

* ‐ based on elution times, these are most likely thioarsenate species (AsO
4‐x
S
x
, where x = 1 to 4). 

 

Four unidentified peaks corresponding to unknown arsenic species were also detected and 

quantified in most samples. Consultation with Applied Speciation and Consulting Inc. 

analysts indicated that based on elution times, these peaks were likely to be thioarsenate 

species with the general stoichiometry AsOx-4Sx, where x can take on values between 1 and 4.  

 

Figure 7 summarizes the distribution of arsenite, arsenate and thioarsenates in the samples 

analyzed. The highest thioarsenate concentrations are found at PAI-2B (near the former 

Thylox process area) and MW-36D. Thioarsenate concentrations generally track with 

arsenite concentrations.  
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Figure 7.  Arsenic speciation in groundwater samples. Thioarsenates represent the concentration sum of four 
unidentified arsenic peaks as discussed in the text. 

 

Sequential Extraction of Arsenic in Soil 

Selected soil samples from exploration boreholes were submitted to Applied Speciation and 

Consulting for selective sequential extraction analysis following a published protocol 

(Wenzel et al. 2001). This procedure separates arsenic present in a soil sample into five 

fractions, using a series of different extraction fluids and conditions, and determines the 
concentrations in each fraction. The five fractions are operationally defined as: 
  F1: weakly or non-specifically adsorbed  

F2: strongly or specifically adsorbed  
F3: amorphous hydrous oxide-bound  
F4: crystalline hydrous oxide-bound  
F5: residual 
 

The mobility of arsenic decreases from F1 to F5. The F1 and F2 fractions represent arsenic 
bound to mineral grain surfaces, while F3 through F5 include arsenic sequestered within 
increasingly insoluble mineral phases.  The residual fraction is extracted by nitric acid and 
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hydrogen peroxide digestion. The F5 extraction step targets the least soluble forms of arsenic 
present in a sample that are not extracted by the previous extraction steps. Because peroxide 
oxidizes metal sulfides, arsenic sulfides are expected to be included in the F5 fraction.  
Sequential extraction results for arsenic are shown in Table 3. To support the geochemical 
interpretation of the arsenic data, the extracts were also analyzed for iron (Table 4) and sulfur 

species (Table 5).  

 

Table 3. Sequential Extraction Results for Arsenic in Soil 

Location 
Depth 
Interval 
(ft bgs) 

Observed 
Geology 

Arsenic Concentration in Fraction1 (mg/kg) 

F1  F2  F3  F4  F5  Sum 

PAI‐2B  17.5' ‐ 18.0'  Fill  354  180  24.7  78.5  9,110  9,750 

PAI‐2B  19.0' ‐ 19.5'  Fill  7.86  8.07  3.10  2.89  37.6  59.5 

PAI‐3B  33.5' ‐ 34.0'  Qvr  6.84  0.83  0.72  0.58  3.23  12.2 

PAI‐10  31.5' ‐ 32.0'  Qvr  4.68  1.60  1.11  0.49  3.71  11.6 

PAI‐11  12.0' ‐ 12.5'  Fill  0.56 J  2.03  1.47  0.57 J  19.2  23.8 

PAI‐11  22.0' ‐ 22.5'  Qvr  1.93  3.75  0.79  0.85  35.4  42.7 

PAI‐12  8.5' ‐ 9.0'  Fill  18.5  40.6  108  26.8  93  287 

PAI‐12  13.5' ‐ 14.0'  Fill  20.3  908  4,790  2,620  750  9,090 

Note:                 
1. Fractions determined according to the sequential extraction protocol of Wenzel et al (2001). The operational definition of 
the fractions and the extraction fluids used are as follows: 

F1 ‐ non‐specifically adsorbed (ammonium sulfate)         

F2 ‐ specifically adsorbed (ammonium phosphate)         

F3 ‐ amorphous and poorly crystalline iron oxyhydroxides (ammonium oxalate)   

F4 ‐ crystalline iron oxyhydroxides (ammonium oxalate/ascorbic acid)    

F5 ‐ residual phases (nitric acid/hydrogen peroxide digestion)     

 

Table 4. Sequential Extraction Results for Iron in Soil 

Location 
Depth 
Interval 
(ft bgs) 

Observed 
Geology 

Iron Concentration in Fraction1 (mg/kg) 

F1  F2  F3  F4  F5  Sum 

PAI‐2B  17.5' ‐ 18.0'  Fill  55.1  255  718  532  6,120  7,680 

PAI‐2B  19.0' ‐ 19.5'  Fill  12.1 J  180  799  491  11,900  13,400 

PAI‐3B  33.5' ‐ 34.0'  Qvr  4.6 J  338  1,200  715  5,970  8,230 

PAI‐10  31.5' ‐ 32.0'  Qvr  17.1  159  1,480  715  6,640  9,010 

PAI‐11  12.0' ‐ 12.5'  Fill  208  508  2,430  731  12,700  16,600 

PAI‐11  22.0' ‐ 22.5'  Qvr  36.8  392  1,170  834  13,800  16,200 

PAI‐12  8.5' ‐ 9.0'  Fill  35.0  19.2 J  542  1,380  1,630  3,610 

PAI‐12  13.5' ‐ 14.0'  Fill  5.6 J  32.6  19,200  4,300  4,870  28,400 

Note: 

1. See note in Table 3for explanation. 
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Table 5. Sulfur Speciation in Soil 

Location 
Depth Interval (ft 

bgs) 
Observed Geology  Sulfide1 (mg/kg) 

Acid Insoluble 
Sulfur2 (mg/kg) 

PAI‐2B  17.5' ‐ 18.0'  Fill  851  1,200  

PAI‐2B  19.0' ‐ 19.5'  Fill  5.46  6,300  

PAI‐3B  33.5' ‐ 34.0'  Qvr  4.4  3,700  

PAI‐10  31.5' ‐ 32.0'  Qvr  2,880  13,100  

PAI‐11  12.0' ‐ 12.5'  Fill  918  2,800  

PAI‐11  22.0' ‐ 22.5'  Qvr  105  300  

PAI‐12  8.5' ‐ 9.0'  Fill  10.8  400 

PAI‐12  13.5' ‐ 14.0'  Fill  752   5,600  

Notes: 

1. Includes dissolved sulfide and acid soluble solid phase sulfides such as FeS. 

2. Includes forms such as elemental sulfur, pyrite, and arsenic sulfides. 

 

The relationship between arsenic concentrations and the proportion of arsenic present in the 

more mobile adsorbed fractions (F1 and F2) is shown in Figure 8. Note that the proportions 

of adsorbed and more tightly bound arsenic (fractions F3 through F5) are approximately 

equal in samples with total arsenic concentrations less than 20 mg/kg, while samples with 

higher total arsenic concentrations have most of the arsenic (up to 94 %) bound up in the 

more immobile fractions. This relationship indicates that much of the arsenic introduced 

into soils beneath and downgradient of the Thylox process area has been sequestered in 

relatively immobile phases.  

 

Arsenic has a strong affinity to be adsorbed by surface binding sites on iron oxides and 

oxyhydroxides, and these phases are known to play an important role in the fate and 

transport of arsenic.  Sequential extraction results for iron provide a line of evidence 

supporting the existence of iron oxyhydroxides in the aquifer soils. The ubiquitous presence 

of amorphous and crystalline iron oxyhydroxides in the soil samples investigated is 

demonstrated by the concentrations of iron present in the F3 and F4 fractions (Table 4).   

 

In addition to surface adsorption on iron oxides and other minerals in the soil matrix, arsenic 

can also be more tightly incorporated within iron oxide minerals over time, such that it is 

less available to partition to groundwater.  Figure 9 shows a very strong correlation between 

arsenic and iron in the iron oxyhydroxide fractions (F3 and F4), indicating that arsenic in 

these fractions is structurally incorporated in iron oxyhydroxide phases. The F3 and F4 
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arsenic fractions are considered relatively unreactive as they may only be mobilized if the 

host iron oxide phases are dissolved or decomposed.  

 

 

Figure 8.  Relationship between total arsenic concentration in soil and percentage extracted in adsorbed 
fractions (F1 + F2). 



 Zanna Satterwhite 

November 23, 2015 

 Page 9  

Agency Review Draft  

 

 

Figure 9.  Relationship between the proportions of arsenic and iron extracted in the iron oxyhydroxide 
fractions (F3 + F4). 

 

The concentration of arsenic in the residual fraction (F5) increases with total soil arsenic 

concentration, as shown in Figure 10. This indicates that the bulk of the soil contamination 

resulting from past releases from the Thylox process area is sequestered in immobile phases.  

 

Relatively insoluble arsenic sulfide solid phases are expected to be stable under the strongly 

reducing sulfidic conditions present at the site. As discussed earlier in this section, the 

residual arsenic fraction likely includes arsenic sulfides.  The solubility of arsenic sulfide 

phases such as orpiment [As2S3] increases with increasing pH (i.e. they are relatively 

insoluble under acid conditions). The detection of sulfide and acid insoluble sulfur in the 

sequential extraction samples (Table 5) supports the interpretation that the F5 fraction 

represents arsenic sulfide phases.  
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Figure 10.  Relationship between arsenic in the residual fraction (F5) and total arsenic concentrations. 

 

Geochemical Modeling  

Geochemical speciation modeling was performed to evaluate potential mineral solubility 

controls on concentrations of arsenic and other dissolved constituents in groundwater. 

Speciation models were developed with the Geochemist’s Workbench using groundwater 

analyses (Table 1) as input and the minteq.dat thermodynamic database, augmented with 

thermodynamic data for thioarsenate and thioarsenite species2. 

 

Selected results are presented in Table 6. Groundwater samples from PAI-12, PAI-2B, MW-

36D and PAI-10 are close to saturation or supersaturated with respect to one or more arsenic 

                                                           
 
 
 
 
2 Helz, G.R., and J.A. Tossell (2008) Thermodynamic model for arsenic speciation in sulfidic waters: A novel use of 
ab initio computations. Geochimica et Cosmochimica Acta 72(18):4457-4468. 
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sulfide minerals, indicating the potential for these phases to precipitate at these locations and 

control dissolved arsenic concentrations.     

 

Table 6. Calculated Saturation States for Selected Solid Phases in Groundwater 

Solid Phase 
Location 

PAI‐12 PAI‐2B MW‐36D PAI‐10 PAI‐11B MW‐36S 

As
2
S
3
 (orpiment) 0.40 5.08 1.45 ‐0.80 ‐1.35 ‐5.28 

As
2
S
3
 (amorphous) ‐1.08 3.60 ‐0.03 ‐2.28 ‐2.83 ‐6.76 

AsS (realgar) 0.45 3.46 3.54 ‐0.05 ‐0.60 ‐3.79 

Sulfur ‐4.41 ‐5.76 ‐9.55 ‐4.60 ‐4.07 ‐1.60 

Mackinawite ‐0.48 ‐0.67 2.26 ‐0.45 ‐0.93 ‐0.73 

FeS (ppt) ‐1.21 ‐1.38 1.54 ‐1.17 ‐1.66 ‐1.45 

Siderite ‐2.69 ‐2.02 ‐0.01 ‐2.62 ‐1.72 ‐0.01 

Calcite ‐2.11 ‐1.20 0.47 ‐1.00 ‐0.94 ‐1.48 

Notes:       

1. Positive values (in bold type with gray shading) indicate water is supersaturated with respect to the solid phase and there is 
a potential for the solid to precipitate out. 

2. Negative values indicate undersaturation. If present in the matrix, the solid phase would tend to dissolve into the water.  

3. Values close to 0 (in bold type, no shading) indicate water is in apparent equilibrium with the solid phase. 

 

The relative insolubility of arsenic sulfides can effectively limit dissolved arsenic 

concentrations in groundwater under reducing conditions, but solubility of arsenic sulfides is 

a function of pH, dissolved sulfide concentration, and the nature of the solid phase (e.g. 

amorphous As2S3 is more soluble than orpiment).  The calculated solubility of arsenic sulfides 

as a function of pH and sulfide concentration is shown in Figure 11.  The solubility of arsenic 

sulfides increases with increasing pH.  At low sulfide concentrations, arsenic solubility 

increases with decreasing dissolved sulfide concentrations, while at higher dissolved sulfide 

levels, arsenic solubility increases due to the formation of soluble arsenic sulfide complex 

ions.  

 

The saturation state of groundwater with arsenic sulfides was also confirmed by direct 

observations during sampling of well MW-36D. Upon collection of a filtered groundwater 

sample into a sample bottle containing acid preservative, a precipitate with the bright yellow 

color characteristic of orpiment formed in the sample container. Subsequent analysis of the 

particulate material recovered from the sample bottle showed that arsenic was a main 

chemical component of the precipitate. As shown in Figure 11, the effect of the acid 
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preservative lowering the pH of groundwater samples from MW-36D would induce 

precipitation of orpiment. 

 

 

 

Figure 11.  Calculated solubility of solid phase arsenic sulfides as a function of dissolved sulfide concentration 
and pH. Top: amorphous As2S3; bottom: orpiment (crystalline As2S3). 



 Zanna Satterwhite 

November 23, 2015 

 Page 13  

Agency Review Draft  

 

Soil‐Water Partition Coefficient for Arsenic 

The soil-water partition coefficient (KD) describes the distribution of a chemical constituent 

between the dissolved and solid phase, and is a key model parameter required for simulating 

fate and transport of contaminants in groundwater.  KD values for arsenic calculated from co-

located soil and groundwater sampling results in the eastern half of Gas Works Park are 

summarized in Table 7.  

 
Table 7. Site‐Specific Soil‐Water Partition Coefficients for Arsenic 

Location  Geology 

Soil  Groundwater 

 KD (L/kg)  
Arsenic1 (mg/kg) 

Arsenic 

(g/L) 
pH 

MW‐33S  Fill  5.2  1.5  6.43  3,467 

MW‐34S  Fill  6.6  6.6  6.46  1,000 

MW‐35S  Fill  25.5  3.4  6.73  7,500 

MW‐36S  Fill  54.2  70  6.19  774 

MW‐37S  Fill  30.5  4.6  6.39  6,630 

MW‐38S  Fill  27.7  47.2  5.95  587 

MW‐40S  Fill  6.7  4.4  6.00  1,523 

PAI‐2B  Fill  4,903  50,200  6.30  98 

PAI‐10  Fill  1472  2,470  6.37  60 

PAI‐11B  Fill  1302  120  6.43  1,083 

PAI‐12  Fill  9,088  2,030  5.79  4,477 

MW‐36D  Qvr  12.9  81,800  8.92  0.16 

MW‐39D  Qva/Qpgt  1.3  2.8  7.34  464 

Notes:           

1. Soil results within well screen interval       

2. Average across interval from field XRF         

 

In areas where geochemical modeling indicates that arsenic sulfides may be present (PAI-2B, 

PAI-10, PAI-12, and MW-36D), calculated KD values are highly variable (range from 0.16 to 

4,477 L/kg) and likely reflect variable amounts of arsenic sulfides precipitated in the soil 

matrix (total arsenic in co-located soil at these locations ranges from 12.9 to 9,088 mg/kg). 

The extremely low KD value determined for MW-36D is due in part to local geochemical 

conditions, including alkaline pH and elevated dissolved sulfide, which stabilize thioarsenate 

species in groundwater.  

 

In other areas where arsenic sulfides are not stable based on geochemical modeling, arsenic 

partitioning is likely to be controlled by adsorption on iron oxides and other matrix minerals. 
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In these areas, KD values are less variable (in the Fill unit, KD’s range from 587 to 7,500 L/kg 

with a mean of 2,821 L/kg), consistent with adsorption as the main process controlling 

partitioning. A KD for arsenic of 2,821 L/kg may be considered a representative value for 

describing arsenic partitioning between soil and groundwater in the Fill unit. Similarly, a KD 

of 464 L/kg is derived for the Qvr/Qva (Outwash) unit. 

 

Fate and Transport Summary  

During past MGP operations, releases of thioarsenate solution from the Thylox process area 

infiltrated into underlying soil and resulted in groundwater contamination. Under the mildly 

acidic pH conditions existing within the Fill unit, thioarsenates are transformed to dissolved 

arsenite and sulfide. Increasing concentrations of arsenite and sulfide eventually result in 

saturation of groundwater with respect to arsenic sulfides (e.g. orpiment) and precipitation of 

these solid phases within the soil matrix, resulting in soil arsenic concentrations as high as 

20,000 mg/kg. The arsenic sequestered in these solid phases is considered relatively stable 

and unlikely to be mobilized under existing reducing geochemical conditions.  Dissolved 

arsenic concentrations in these areas are controlled by the solubility of arsenic sulfides such 

as orpiment which is primarily a function of pH and dissolved sulfide concentration (as 

illustrated in Figure 11).  Outside these areas, arsenic transport is controlled mainly by 

adsorption and incorporation in iron oxyhydroxide minerals present in the Fill.  Arsenic 

partitioning in these areas can be described with mean KD values of 2,821 L/kg for the Fill 

unit and 464 L/kg for the Outwash unit. 
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GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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Arsenic in Soil and Sediment

Gas Works Park Site
Seattle, WashingtonNotes:

1. Concentration contours are inferred and do not reflect surface conditions.
4. The locations of all features shown are approximate.
5. This drawing is for information purposes.  It is intended to assist in showing features discussed in an attached document. 
GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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Notes:
1. Cross-section posts raw XRF data. XRF analyzer field reading and analytical results show an overall strong
linear correlation (r around 0.9).
2. ND = result is less than the limit of detection (< LOD). LOD is defined as three times the error on the counting statistics of the
 measurement. Detection limit for Arsenic is 9 mg/kg.
3. The locations of all features shown are approximate.
4. This drawing is for information purposes.  It is intended to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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Notes:
1. Cross-section posts raw XRF data. XRF analyzer field reading and analytical results show an overall strong
linear correlation (r around 0.9).
2. ND = result is less than the limit of detection (< LOD). LOD is defined as three times the error on the counting statistics of the
 measurement. Detection limit for Arsenic is 9 mg/kg.
3. The locations of all features shown are approximate.
4. This drawing is for information purposes.  It is intended to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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Notes:
1. All arsenic groundwater results are from PAI (December 2014) except MW-37S result which is from
Supplemental Investigation (October 2013).
2. "PAI" locations were borings/temporary wells where grab groundwater samples were collected;
"MW" locations are monitoring wells. All samples were field-filtered.
3. The locations of all features shown are approximate.
4. This drawing is for information purposes.  It is intended to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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Notes:
1. All arsenic groundwater results are from PAI (December 2014) except MW-37S result which is from
Supplemental Investigation (October 2013).
2. "PAI" locations were borings/temporary wells where grab groundwater samples were collected;
"MW" locations are monitoring wells. All samples were field-filtered.
3. The locations of all features shown are approximate.
4. This drawing is for information purposes.  It is intended to assist in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of electronic files.  The master file is stored by GeoEngineers, Inc.
and will serve as the official record of this communication.
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1.0 SUMMARY 

A supplemental investigation of groundwater and soil was performed in the Play Area at the Gas Works 
Park Site (GWPS) to obtain additional information on the extent of arsenic in soil and groundwater. 
Information from this 2016 Play Area investigation (PAI) and previous investigations was used to design 
and operate the groundwater treatment system installed at the Play Area in 2017. This report presents 
investigation background, field methods, and results of the 2016 PAI. 

2.0 INTRODUCTION 

This report summarizes the results of the 2016 PAI performed at the GWPS in Seattle, Washington 
(Figure 2B-3-1). The investigation was performed in the Play Area on the eastern portion of the GWPS 
uplands (Figure 2B-3-2). The work described in this report was conducted under the March 18, 2005, 
Agreed Order DE 2008 between Puget Sound Energy (PSE), the City of Seattle (City), and the Washington 
State Department of Ecology (Ecology) for the Gas Works Park Sediment Site. Ecology approved 
modification of the Agreed Order in 2013 to expand the area of investigation to include adjacent upland 
areas that may impact sediment (Figure 2B-3-2), including the Play Area. 

The 2016 PAI was conducted in compliance with the Supplemental Investigation Work Plan (SIWP) 
(GeoEngineers 2013), which Ecology approved on March 11, 2013, and with two addenda (Sampling and 
Analysis Plan [SAP] and Quality Assurance Project Plan [QAPP] Addenda Nos. 1 and 2) (GeoEngineers 2014, 
2016c), approved by Ecology on December 4, 2014, and August 31, 2016, respectively. The field work was 
completed between September 12 through October 21, 2016. 

The purpose of the 2016 PAI was to further characterize arsenic in groundwater and soil within the 
Play Area. The findings will inform the lateral and vertical placement of injection and monitoring wells for 
arsenic treatment and performance monitoring. 

The investigation objectives included: 

■ Evaluate the vertical and lateral extent of dissolved arsenic concentrations in groundwater at the 
Play Area. Specifically, to identify the area and depth of arsenic for treatment and provide a basis for 
the identification of groundwater injection and monitoring well locations. 

■ Characterize groundwater geochemistry (e.g., sulfide concentration) and hydraulic conditions 
(e.g., hydraulic conductivity) to inform the design of the groundwater injection program. 

■ Evaluate dissolved arsenic concentrations at the shoreline to identify groundwater monitoring locations 
downgradient of the groundwater injection area. 

The investigation was completed before Seattle Parks and Recreation (SPR) renovation of the Play Area 
planned for fall 2017. 
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3.0 BACKGROUND 

In 2013, work performed in accordance with the original SIWP found elevated concentrations of arsenic in 
soil and groundwater samples collected from the Play Area and nearby locations, including along the 
eastern shoreline. As a result, the 2013 Supplemental Investigation SAP and QAPP were amended in 2014 
to obtain additional data to evaluate the nature and extent of arsenic in soil and groundwater at the 
Play Area. The amendment also included sequential extraction testing and characterization of arsenic 
species in groundwater to support a geochemical evaluation of arsenic leachability and sequestration. 
The results of the 2013 Supplemental Investigation are presented in Appendix 2A of this remedial 
investigation/feasibility study (RI/FS) report. The subsequent 2014 PAI and geochemical evaluation results 
are presented in Appendices 2B-1 and 2B-2 of this RI/FS report, respectively. 

The Supplemental Investigation SAP and QAPP were amended again in 2016 to further characterize arsenic 
in soil and groundwater within the Play Area to inform arsenic treatment and performance monitoring. This 
report summarizes the results of this additional Play Area investigation work. 

4.0 FIELD ACTIVITIES 

The 2016 PAI was conducted in accordance with the Ecology-approved SIWP and SAP and QAPP Addenda 
Nos. 1 and 2 (GeoEngineers 2013, 2014, 2016c), except as discussed in Section 4.6. Field activities 
consisted of drilling, soil sampling, installation of temporary wells, groundwater sampling, and 
advancement of Hydraulic Profiling Tool (HPT) explorations. Exploration locations, including those of 
previous investigations, are shown on Figure 2B-3-3. Cascade Drilling and Technical Services conducted 
the drilling and HPT work. 

Prior to drilling, onsite utilities were located using the Utility Notification Center One-Call, a private utility 
locator from Applied Professional Services (APS), and SPR utility crews. APS also performed a non-
conductible subsurface storm drain survey to mark the storm drains1 in the investigation footprint. Before 
drilling, the top 2 feet of soil at each location was excavated using a post hole digger to avoid shallow 
utilities including SPR’s irrigation system. 

The investigation targeted locations prioritized in the SAP Addendum No. 2 within and upgradient of the 
known arsenic plume at the Play Area and along the shoreline (Appendix 2B). Analytical results, which were 
available within same day turn-around time, were used to select step-out locations for evaluation of the 
lateral extent of dissolved arsenic. 

4.1. Drilling and Field Screening 

Explorations were advanced using direct push and sonic drilling methods through fill, silt (if present), and 
outwash, and to terminate in till. Boring logs are included in Attachment 2B-3-1. 

Before entering the GWPS, the drilling rigs and equipment were visually inspected for signs of 
contamination. Most borings were advanced using a track-mounted Geoprobe® 7730 DT direct-push rig 
equipped with 1.5-inch inner diameter (ID) by 2.25-inch outer diameter (OD) sampler. A track-mounted 

 

1 Storm Drain C is present at the Play Area and Storm Drain D is immediately south of the Play Area. See RI Figure 3-21 for storm drain locations. 
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Sonic DB320 sonic rig (Sonic) was used at locations intercepting subsurface obstructions that could not be 
penetrated using the direct-push rig. Sonic was used to penetrate through subsurface concrete 
obstructions at PAI-21BS, PAI-21BD, PAI-31S, PAI-31D, PAI-33S, PAI-33M and PAI-33D, and to fully 
penetrate the glacial outwash unit at PAI-32D. Sonic soil sampling used a 4.06-inch ID and 4.5-inch OD 
sampler. 

Lithology and field screening observations were recorded on the boring logs. Lithology, geologic unit 
contacts, and field screening observations were used to determine vertical placement of screens for 
collecting groundwater samples. 

Total arsenic concentrations in soil were measured in the field with a handheld x-ray fluorescence (XRF) 
analyzer. Measurements were taken at approximately 12-inch intervals from the surface to the base of 
each boring. XRF results for arsenic are presented on the boring logs and compiled in Attachment 2B-3-1. 

Soil was also field-screened for evidence of possible contamination using four additional methods: visual 
screening, water sheen screening, headspace vapor screening, and shake testing. Results are recorded on 
the boring logs. 

4.1.1. Soil Sampling 

Soil samples of were collected using clean, unused disposable polyvinyl chloride (PVC) sleeves and bags. 
Soil samples were generally collected across the screen intervals. Additional soil samples were collected to 
visually characterize nonaqueous phase liquid (NAPL) impacted zones. Soil samples for chemical analysis 
were collected within the screen interval only. The latter samples were placed into laboratory-supplied 
containers, lightly packed, and capped with a plastic lid. The samples were stored on ice and delivered 
under chain-of-custody to the analytical laboratories. Analysis was completed according to the Ecology-
approved SIWP and SAP and QAPP Addenda Nos. 1 and 2 (GeoEngineers 2013, 2014, 2016c). Soil 
analyses and results are presented in Section 5.1. 

4.1.2. AS/SVE Liner 

Drilling of certain step-out locations occurred within the footprint of the former air sparge/soil vapor 
extraction (AS/SVE) system located south of the Play Area. The in-situ groundwater air sparging and soil 
vapor extraction system, which was installed in 2001 and operated to reduce benzene concentrations in 
soil and groundwater, includes a subsurface geomembrane liner. In three locations (PAI-27S, PAI-27D and 
PAI-29), this SVE liner was intentionally breached to advance explorations. Prior to drilling at each location, 
the driller used hand tools to excavate to the AS/SVE liner, cut the liner, and excavate 1 foot below the 
liner. Layfield Environmental Containment was contracted to repair the liner by slipping new geomembrane 
pieces under the existing liner and using extrusion weld methods to create a seal. Layfield’s report is 
included as Attachment 2B-3-2. 

4.2. Temporary Wells 

Groundwater sampling was conducted to evaluate the lateral and vertical extent of arsenic and to 
characterize upgradient and shoreline conditions. Groundwater samples were collected from the temporary 
wells at the locations shown on Figure 2B-3-3. Temporary well screen intervals and the screened geologic 
unit are presented in Table 2B-3-1. 



 

  January 2023 |  Page 2B-3-4 
 File No. 0186-846-03 

Temporary wells were placed in the borings to monitor groundwater, generally at the base of the fill and 
outwash units. Where possible, screens were installed in the fill unit to allow groundwater sampling from 
the interval between the groundwater table observed at time of drilling and the field-interpreted base of the 
fill. Screen intervals were adjusted as follows based on field conditions: 

■ Fill  

 If the silt layer separating overlying fill from outwash deposits was encountered, the base of 
screen was installed above the silt. 

 Screen intervals were adjusted based on XRF analyses to target the elevation of the highest 
arsenic concentrations identified in soil. 

 Screen intervals were adjusted to avoid NAPL-impacted intervals and zones of potentially 
mobile NAPL. 

 Screen intervals were adjusted to target coarser grained soils. 

■ Outwash – The base of the well screens was co-located with the field-interpreted outwash-till contact. 

Separate borings were drilled where both fill and outwash groundwater samples were collected. Logs with 
lithology and field screening information are included as Attachment 2B-3-1. PAI explorations ending with 
an S (shallow) indicate fill explorations and those ending with a D (deep) indicate outwash explorations.2 
After the deep boring was drilled and after the log and field screening results were evaluated, the temporary 
screen depth was selected, and a groundwater sample was collected. When the deep boring was 
completed, an adjacent shallow boring was then advanced to the targeted depth in the fill, the temporary 
screen was placed, and a shallow groundwater sample was collected. 

Seventeen fill (shallow) and 17 outwash (deep) temporary wells were completed. There were four 
explorations in which a temporary well was not installed: 

■ Borings PAI-18, PAI-18B, and PAI-21 met refusal on subsurface concrete Refusal occurred 3 feet below 
ground surface at PAI-18B, and a boring log was not generated. 

■ Boring PAI-29 which was drilled to the till surface remained dry. 

Once the vertical placement of the screen was determined, the probe rods were extracted from the hole, 
then an expendable drive point was attached to the leading rod and was lowered to the specified depth for 
the base of screen. Prepacked screens 2 or 5 feet long connected to blank PVC risers were then lowered 
through the 1.5-inch ID probe rods. Once the prepacked screen reached the specified depth, the screen 
and riser assembly was pushed and locked into position on the drive point. The probe rods were then raised 
to expose the desired screen length. 

Most temporary wells advanced with a Geoprobe® included 0.75-inch ID by 1.4-inch OD prepacked screens 
consisting of Schedule 40 PVC pipe with 0.010-inch slots surrounded by stainless steel wire mesh with 
0.011-inch openings and 20/40 silica sand filter pack between the slotted PVC and wire mesh. The 

 

2 There is one exploration ending in M (middle) for a second, deeper fill boring. 
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exceptions were PAI-20S and PAI-20D, which were constructed with 0.75-inch ID Schedule 40 PVC pipe 
with 0.010-inch slot screens. 

Temporary wells placed in the Sonic borings included 2-inch ID by 3.4-inch OD prepacked screens 
consisting of Schedule 40 PVC pipe with 0.010-inch slots surrounded by stainless steel wire mesh with 
0.011-inch openings and 20/40 silica sand pack between the slotted PVC and wire mesh. Specifications 
for the prepacked screens are included in Attachment 2B-3-3. 

Prior to sampling, the temporary wells were purged using a peristaltic pump. During low-flow sampling, field 
measurements were collected using water quality instruments. Groundwater elevations and stabilized 
groundwater parameters for each location are shown in Table 2B-3-1. Groundwater elevations in 
Table 2B-3-1 are based on the depth to water measured in the temporary wells before purging and 
sampling. Measurable NAPL was observed in PAI-20S, PAI-20AS and PAI-21BS, and trace NAPL was 
observed in tubing used at PAI-33M. Tubing was set near the base of the screens to avoid light NAPL 
(LNAPL). 

Groundwater samples were collected once the water quality parameters varied by less than 10 percent 
among three consecutive measurements during development. Water quality parameters at four of the 
sampling locations were not stabilized prior to sampling because of low water volume and recharge in the 
well as described in Section 4.6 below. Filtered3 groundwater samples were collected in laboratory-supplied 
containers and submitted for chemical analysis. The samples were maintained on ice and delivered under 
chain of custody to analytical laboratories. Analysis was completed according to the SIWP and addenda 
(GeoEngineers 2013, 2014, 2016c). Field quality control samples were collected, including temperature 
blanks and field duplicates. Groundwater analysis and results are presented in Section 5.1. The screens 
were removed and disposed of after sampling, and the borings were grouted. 

The resulting groundwater analytical data supplement groundwater data collected from four temporary 
wells installed in fill during the 2014 PAI and monitoring wells MW-36S and MW-36D installed during the 
2013 Supplemental Investigation. 

4.3. Hydraulic Profiling Tool 

The investigation included five HPT explorations to estimate hydraulic conductivity in fill and outwash units. 
Locations of the HPT explorations are shown on Figure 2B-3-3. HPT logs and the final data report for HPT 
services are included as Attachment 2B-3-4. Results are presented in Section 5.3. 

Dissipation tests were performed below the water table to normalize the pressures recorded. To conduct 
the dissipation tests, the water pump was shut off and the pressure decline was recorded over time until 
the pressure was equal to atmospheric pressure plus the static water pressure in the formation. In post‐
processing of the HPT data and calculation of hydraulic conductivity, the dissipation results were used to 
remove the influence of atmospheric pressure and formational static water pressure from the pressure 
measured by the HPT. Multiple dissipation tests were conducted at several of the HPT explorations (see 
page 4 of final report in Attachment 2B-3-4), but only tests in which the injection pressure dissipated quickly 

 

3 Except groundwater sample PAI-20S-190912 from PAI-20S, which was unfiltered because NAPL clogged the filter. 
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are presented on the HPT logs; these tests are marked by black triangles on the logs. The static water level 
is presented on the HPT logs as a red dot. 

4.4. Survey 

Exploration locations, including those where refusal was encountered or multiple attempts were made, 
were surveyed on December 21, 2016, by True North Land Surveying of Seattle, Washington. Elevations 
were surveyed to the nearest 0.001 foot and horizontal coordinates were surveyed to the nearest 0.1 foot. 
Elevations were referenced to the U.S. Army Corps of Engineers (USACE) (Locks) datum. Horizontal 
coordinates were referenced to the North American Vertical Datum 83 (NAD83), Washington State Plane 
North coordinate system. Coordinates are shown in the boring logs (Attachment 2B-3-1). 

4.5. Investigation-derived Waste 

Investigation-derived waste (IDW), including soil cuttings, groundwater, decontamination water, disposable 
sampling supplies and disposable personal protective equipment, was placed in labeled 55-gallon steel 
drums. The drums were sealed, chained to each other, and stored several feet from structures within the 
Cracking Towers fenced area. Fifteen 55-gallon drums of IDW were generated during the 2016 
investigation: seven for soil, four for purge water, and four for decontamination water. Disposal to an 
approved offsite facility was managed as part of the injection infrastructure installation. 

4.6. Deviations 

The deviations from the Ecology-approved SIWP and SAP and QAPP Addenda Nos. 1 and 2 (GeoEngineers 
2013, 2014, 2016c) are noted: 

■ Addendum No. 2 (GeoEngineers 2016c) proposed a single boring for fill and outwash groundwater 
samples in the same location. However, separate borings were drilled for the fill and outwash temporary 
well installations. 

■ Addendum No. 2 (GeoEngineers 2016c) proposed collection of discrete groundwater samples using a 
dual tube system and clean single-use ¾-inch-diameter PVC screen. However, a different collection 
method was used. Deviation from the dual tube system was based on the driller’s site experience with 
the macro core system, which was successful at reaching the target sampling depths. PVC screens 
without sand prepack were used at the first two locations (PAI-20S and PAI-20D); however, the sample 
filters readily clogged. To reduce fines and suspended solids in the sample, sand prepack screens were 
used for the remainder of the investigation. 

■ During groundwater sampling, four locations (PAI-20S, PAI-23S, PAI-24S, and PAI-30S) went dry soon 
after the start of purging. At these locations, field staff prioritized collecting volume for analysis rather 
than stabilizing the parameters. Because of the limited volume of water present in the screen, low 
recharge rates or time constraints at these locations, samples were collected before field parameters 
stabilized. 

■ Electrical conductivity was not measured during HPT exploration because of equipment malfunction. 
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5.0 INVESTIGATION RESULTS 

This section presents analytical results from the 2016 PAI. It also presents field screening XRF arsenic 
results and HPT results. 

5.1. Analytical Results  

Chain of custody reports, laboratory reports and data validation reports are provided in Attachment 2B-3-5. 

5.1.1. Soil 

Soil samples were submitted to Fremont Analytical, Inc. in Seattle for particle size analysis by ASTM 
International (ASTM) Method D422 and chemical oxygen demand (COD) analysis by Standard Method 
(SM) 5220C. Under subcontract to Fremont Analytical, ALS Laboratory performed the COD analysis. Soil 
analytical results are presented in Table 2B-3-1. Thirty-nine soil samples were analyzed for COD and 
36 samples were analyzed for particle size. 

Soil samples were generally collected at depths corresponding to the screen interval of the temporary wells 
in each boring. Results for fill and outwash soil samples are summarized below: 

Parameter 
Average in Fill Soil 

Samples  
Average in Outwash4 

Soil Samples 

Total Solids (%) 76 89 

Chemical Oxygen Demand (mg/kg) 67,000 3,200 

Grain Size <72.5 µm (%) 1.5 3.8 

5.1.2. Groundwater 

Groundwater samples were submitted to Fremont Analytical for chemical analysis of dissolved metals 
(arsenic and iron) by U.S. Environmental Protection Agency (EPA) Method 200.8, sulfide by SM 4500-S2-F 
and COD by SM 5220D. Selected groundwater samples were submitted to Analytical Resources Inc. for 
chemical analysis of sulfide by SM 4500-S2-D. Seventeen samples, plus one duplicate, were collected from 
fill and 17 samples plus two duplicates were collected from outwash. Analytical results are presented in 
Table 2B-3-2. 

Figures 2B-3-4 and 2B-3-5 depict the interpreted concentrations of dissolved arsenic in groundwater, fill 
and outwash respectively, within the investigation area. In fill, dissolved arsenic concentrations in 
groundwater samples range from 30 micrograms per liter (µg/L) to 50,200 µg/L; the highest concentration 
was detected in the groundwater sample from PAI-2B during the 2014 PAI. In outwash, dissolved arsenic 
concentrations in groundwater samples ranged from 39 µg/L to 81,800 µg/L; the highest concentration 
was detected at MW-36D. The estimated lateral extent of dissolved arsenic from fill and outwash 
groundwater samples was reported to Ecology in December 2016 (GeoEngineers 2016b). 

 

4 PAI-20-20-25 and PAI-32-21-23.4 extended from outwash to pre-Fraser till, however, in each case most of the sample was outwash thereby, 
included in the outwash average. 
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The sample collected from PAI-21BS (sample ID PAI-21BS-161017) consisted of NAPL; the arsenic and iron 
groundwater analytical results shown in Table 2B-3-2 are reported in milligrams per kilogram (mg/kg), 
rather than µg/L. 

The arsenic concentrations in groundwater are below the maximum of 81,800 µg/L arsenic detected in the 
sample collected from MW-36D in December 2014. The highest detected arsenic concentration from an 
outwash location is 23,400 µg/L (PAI-14D) and highest in fill is 10,500 µg/L (PAI-22S). However, the 
average concentrations of dissolved arsenic in the fill and outwash are similar, summarized below with 
other results: 

Parameter 

Average 
Concentration in Fill 

Groundwater  

Average 
Concentration in 

Outwash5 
Groundwater 

Arsenic (µg/L) 2,497 2,740 

Iron (µg/L) 9,093 8,930 

Sulfide (mg/L) 27 9.7 

Chemical Oxygen Demand (mg/L) 106 152 

5.2. Soil XRF Results 

Arsenic XRF field screening was used to characterize the vertical distribution of arsenic in soil. Soil arsenic 
XRF field measurements and laboratory results showed a generally strong positive correlation during 
the 2014 PAI (RI/FS Appendix 2B-1). The XRF arsenic data are presented on the boring logs 
(Attachment 2B-3-1) and tabulated in Attachment 2B-3-6. 

5.3. HPT Results 

Five HPT explorations were completed as part of this investigation (see Figure 2B-3-3 and 
Attachment 2B-3-4). HPT logs in Attachment 2B-3-4 plot field measurements and calculated values 
for pressure and hydraulic conductivity. The left two columns (pressure and flow) are measured values and 
the right two columns (corrected pressure and estimated hydraulic conductivity) are calculated values. 

Based on the geologic contacts observed in nearby boring, the average estimated hydraulic conductivity for 
fill and outwash from HPT measurements is as follows: 

 

5 The screens for PAI-15D, PAI-31D and PAI-32D extended from outwash to pre-Fraser Diamict or Till, however, in each case most of the screen was 
in outwash thereby included in the outwash average. 
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Location 

Fill Outwash 

Estimated Depth 
Interval6 (feet BGS) 

Average Hydraulic 
Conductivity7 (ft/day) 

Estimated Depth 
Interval6 (feet 

BGS) 

Average Hydraulic 
Conductivity7 (ft/day) 

HPT-1a 8.5 – 16.0 28 16.0 – 24.2 19 

HPT-2 13.9 – 16.5 70 20.0 – 28.8 30 

HPT-3 12.7 – 18.0 102 22.0 – 34.8 34 

HPT-4 9.0 – 20.0 77 21.0 – 27.6 30 

HPT-5 11.0 – 13.0 36 13.5 – 21.9 36 

Average hydraulic conductivities from HPT explorations in fill on the eastern portion of the Play Area (HPT-2, 
HPT-3 and HPT-4) are higher than average hydraulic conductivities from HPT explorations in fill on the 
western portion of the Play Area (HPT-1a and HPT-5). In outwash, the average estimated hydraulic 
conductivities are relatively uniform across the five HPT exploration locations. 

6.0 REFERENCES  

GeoEngineers, Inc. 2013. Supplemental Investigation Work Plan, Gas Works Park Site, Seattle, Washington. 
March 13, 2013. 

GeoEngineers, Inc. 2014. Sampling and Analysis Plan and Quality Assurance Project Plan Addendum No. 
1, Supplemental Upland Investigation (Play Area Investigation), Gas Works Park Site, Seattle, 
Washington. December 5, 2014. 

GeoEngineers, Inc. 2016b. Gas Works Park Site Play Area Injection Infrastructure Groundwater Monitoring 
Well Network Technical Memorandum. December 19, 2016. 

GeoEngineers, Inc. 2016c. Sampling and Analysis Plan and Quality Assurance Project Plan Addendum No. 
2, Supplemental Upland Investigation (Play Area Supplemental Investigation), Gas Works Park Site, 
Seattle, Washington. August 18, 2016. 

GeoEngineers, Inc. 2017. Play Area Groundwater Treatment Interim Action Work Plan, Gas Works Park Site, 
Seattle, Washington. August 1, 2017. 

 

6 Geologic unit depths were to be based on the interpretation of lithology from soil electrical conductivity (EC) measured by the HPT. EC data were 
not recorded due to an equipment malfunction. As a result, geologic contact depths were estimated from nearby borings; estimated depths may 
differ from depths encountered by the HPT. 

7Pressure and flow data used to calculate hydraulic conductivity were recorded at 0.05-foot intervals. The calculated hydraulic conductivities were 
averaged over the estimated depth interval of the geologic unit for each HPT location. 



PAI-13D PAI-13-28-33 2.5 to -2.5 Qva 88.8 2,260 0 0 0 0 5.9 10.6 6.21 6.17 5 7.83 12.8 23.8 7.81 7.97 3.88 1.53
PAI-14D PAI-14-20-21.8 8.9 to 7.1 Fill NA NA 0 0 0 0 3.51 32.4 20.8 18.9 9.38 4.28 2.47 3.37 1.13 1.27 0.508 0.688
PAI-14D PAI-14-22-22.5 6.9 to 6.4 Fill 79.4 39,300 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAI-14D PAI-14-28-33 0.9 to -4.1 Qva 89.0 2,980 0 0 0 0 10.2 13.9 7.66 6.79 4.52 6.39 10.9 19.4 6.21 7.25 5.74 0.792
PAI-15D PAI-15-15-17.4 15.4 to 13.0 Fill 61.3 154,000 J 0 0 0 0 8.09 27.6 17.5 18.6 13.4 12 1.94 0.0805 0.00636 0 0 0
PAI-15D PAI-15-17.4-17.6 13.0 to 12.8 Fill 50.1 37,300 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAI-15D PAI-15-30-32.5 0.4 to -2.1 Qva 90.3 2,720 J 0 0 0 0 7.98 6.91 7.5 4.79 4.66 7.53 13.8 26.6 7.73 7.25 3.26 1.84
PAI-15D DUP-1 (PAI-15-30-32.5) 0.4 to -2.1 Qva 90.6 2,370 J 0 0 0 0 12.2 12.5 9.28 6.4 4.3 6.22 11.1 21.4 5.96 6.16 2.24 2.07
PAI-16D PAI-16-11.5-15.8 22.4 to 18.1 Fill 63.7 220,000 0 0 0 0 22.2 26.2 15.3 12.52 8.21 6.24 4.83 3.82 0.147 0.0235 0.00735 0.00588
PAI-16D PAI-16-28-33 5.9 to 0.9 Qva 90.5 2,340 0 0 0 0 4.46 10.3 6.15 4.75 4.24 6.73 12 25.7 10.5 10.6 3.67 0.69
PAI-17D PAI-17-14-15.8 20.0 to 18.2 Fill 60.0 180,000 0 0 0 0 7.04 29.7 17.5 15.8 10.6 7.53 5.26 6.16 1.73 1.64 0.836 0.468
PAI-17D PAI-17-15.8-16.1 18.2 to 17.9 Fill 57.8 204,000 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAI-17D PAI-17-26.5-29 7.5 to 5.0 Qvr 90.3 2,560 0 0 0 0 10.5 7.48 4.74 4.71 6.05 6.6 12 24.9 9.71 10.1 2.48 0.531
PAI-19D PAI-19-11-12 18.9 to 17.9 Fill 81.8 51,300 0 0 0 0 5.65 14.8 10 11.1 10.5 15.1 13.4 11.7 2.36 2.07 16 1.46
PAI-19D PAI-19-22.5-24.5 7.4 to 5.4 Qvr 91.0 2,630 0 0 0 0 20.7 16.5 6.26 5.13 3.62 4.7 7.77 16.6 5.82 7.19 4.21 1.3
PAI-19D PAI-19-24.5-25 5.4 to 4.9 Qvr 90.0 3,070 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAI-20D PAI-20-13.5-15 16.4 to 14.9 Fill 90.7 11,800 0 0 0 0 20.2 13.1 7.53 7.51 6.57 7.7 9.32 15.2 4.58 3.7 3.83 0.626
PAI-20D PAI-20-20-25 9.9 to 4.9 Qva/Qpgt 91.3 5,970 J 0 0 0 0 1 10.7 5.6 5.51 4.84 7.66 13.7 28.8 10.5 7.43 3.69 0.165
PAI-21BD PAI-21B-15.8-16.5 8.5 to 17.8 Fill 89.2 59,200 0 0 0 0 59.9 7.62 5.24 6.17 6.8 5.65 2.88 2.85 1.03 0.945 0.908 0.0247
PAI-21BD PAI-21B-23-28 11.3 to 6.3 Qvr 89.2 2,110 0 0 0 0 18.9 5.53 5.07 5.55 4.9 7.63 12.8 22.9 6.62 5.63 3.8 0.766
PAI-22D PAI-22-12-13 20.6 to 19.6 Fill 88.8 9,540 0 0 0 0 10.4 21.2 10 11.1 8.33 9.05 10 11.5 2.63 2.56 1.03 2.11
PAI-22D PAI-22-23-25 9.6 to 7.6 Qvr 83.1 3,400 0 0 0 0 1.58 0 0.384 1.03 1.19 0.972 7.11 50.5 15.4 14.8 3.74 2.72
PAI-23D PAI-23-8-8.7 22.2 to 21.5 Fill NA NA 0 0 0 0 6.37 23.9 8.87 13 9.37 7.99 9.38 11.5 4.2 3.88 0.932 0.524
PAI-23D PAI-23-9.2-9.8 21.0 to 20.4 Fill 83.1 16,300 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAI-23D PAI-23-26-28 4.2 to 2.2 Qva 89.0 3,580 J 0 0 0 0 6.4 3.47 5.05 4.91 3.99 6.84 14.1 30.7 10.8 8.19 4.86 0.441
PAI-24D PAI-24-10-11 20.5 to 19.5 Fill 76.7 7,900 J 0 0 0 0 0 0.685 1.77 20.6 34.8 14.5 8.13 9.14 6.32 3.34 0.785 0.0693
PAI-24D PAI-24-21.3-22.3 9.2 to 8.2 Qva 84.8 6,920 J 0 0 0 0 0 1.29 2.14 4.66 6.19 15.7 24 31.7 9.93 3.72 0.15 0.0701
PAI-26D PAI-26-11.6-12.3 20.0 to 19.3 Fill 57.1 131,000 J 0 0 0 0 16.9 13 12.6 16.2 11.9 9.24 7.59 8.17 1.55 1.46 0.686 0.699
PAI-26D PAI-26-20.25-25.25 11.3 to 6.3 Qva 90.9 3,490 J 0 0 0 0 8.91 19 4.1 7.38 5.62 6.61 10.8 18.1 7.43 7.98 2.73 1.28
PAI-27D PAI-27-10-12.5 15.8 to 13.3 Fill 89.4 43,200 J 0 0 0 0 11 31.2 16.1 17.8 9.89 5.27 2.84 2.99 0.842 0.857 0.368 0.602
PAI-27D PAI-27-25.5-26.5 0.3 to -0.7 Qvr 89.9 4,600 J 0 0 0 0 2.65 6.51 8.26 7 5.57 9.43 16.4 26.8 7.05 6.68 2.54 0.963
PAI-28S PAI-28-10.0-11.0 20.3 to 19.3 Fill 84.2 3,880 0 0 0 0 13.9 11.2 10.6 12.7 10.6 11.9 12.2 11.4 2.25 1.91 0.84 0.45
PAI-29 PAI-29-7.9-8.4 25.7 to 25.2 Fill 82.6 4,060 0 0 0 0 9.28 11.1 22.3 19.1 10.9 7.55 5.82 7.72 2.31 2.21 0.855 0.784
PAI-30S PAI-30-8-9 25.7 to 24.7 Fill 77.5 38,000 0 0 0 0 3.8 15.2 8.62 14.6 13 12.1 10.4 11.4 3.59 3.92 2.15 0.832
PAI-31D PAI-31-15-16.5 14.9 to 13.4 Fill 89.4 9,850 0 0 0 0 17.3 13.7 10.6 7.41 6.53 9.02 11.2 14.8 5.56 3.17 0.477 0.196
PAI-31D PAI-31-27-29.5 2.9 to 0.4 Qpgt 92.2 2,140 0 0 0 0 1.19 8.01 4.04 4.98 4.46 7.14 14.6 33 12.1 8.63 1.37 0.388
PAI-32D PAI-32-21-23.4 8.7 to 6.3 Qva/Qpgt 80.9 1,640 0 0 0 0 3.04 4.53 4.33 7.52 7.67 10.3 16.5 31.6 10.4 3.49 0.399 0.081
PAI-32D PAI-32-23.4-26 6.3 to 3.7 Qpgt 93.8 2,260 0 0 0 0 4.21 7.91 7.08 9.73 7.67 9.24 14 23.2 8.94 5.88 1.31 0.614
PAI-33D PAI-33-11.5-12.5 22.5 to 21.5 Fill 79.7 19,200 0 0 0 0 25.3 12.8 9.76 8.22 6.94 9.72 8.01 10.4 2.95 2.67 2.2 0.886
PAI-33D PAI-33-12.5-15 21.5 to 19.0 Fill 70.9 107,000 0 0 0 0 18.1 12.7 9.47 11.66 9.9 10.5 9.89 9.78 2.9 3.24 1.56 0.169
PAI-33D PAI-33-25-30 9.0 to 4.0 Qvr/Qva 89.2 1,650 0 0 0 0 3.45 8.17 8.08 6.13 5.24 7.89 14.6 32 8.48 4.9 0.62 0.0815

Notes:
mg/kg = milligrams per kilogram Qpgt = Pre-Fraser Till Analytical and Testing Methods:
NA = not analyzed or not tested µm = micron Grain Size -- ASTM Method D422

 Qva = Vashon Advance Outwash USACE = U.S. Army Corps of Engineers (Locks) vertical datum Chemical Oxygen Demand -- SM 5220C-Modified

Qvr = Vashon Recessional Outwash Percent Solids -- 160.3 Modified

% mg/kg %
Total Solids

Chemical 
Oxygen 
Demand

38100-
25400 µm  

(Gravel)
19050-9525 
µm (Gravel)

Grain Size

250-106 µm 
(Fine Sand)

Conventional

45-34 µm 
(Silt)

<34 µm (Silt 
& Clay)

25400-
19000 µm 

(Gravel)
 425-250 µm 

(Fine Sand)
850-425 µm 

(Mediµm Sand)

Table 2B-3-1
Soil Analytical and Test Results

Gas Works Park Site
Seattle, Washington

Exploration Sample ID

Sample 
Elevation (feet 

USACE)
Observed 
Geology

72.5-45 µm  
(Silt)

9525- 4750 
µm  (Gravel)

 4750- 2000µm 
(Coarse Sand)

2000-850 µm 
(Mediµm 

Sand)
106-62.5 µm 
(Fine Sand)

76200 µm 
(Gravel)

76200-
50800 µm  

(Gravel)

50800-
38100 µm  

(Gravel)
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µS/cm NTU mg/L millivolts g/L

PAI-13D PAI-13D-160914 30.51 2.51 -2.49 17.71 -1.49 Qva 9.31 2,778 120.4 -- -325.0 1.81 Filtered 8,460 2,090 68.8 372
PAI-14D PAI-14D-160914 28.89 0.89 -4.11 8.47 -1.11 Qvr/Qva 9.13 1,988 370.0 -- -115.2 1.28 Filtered 23,400 1,020 33.2 266
PAI-15S PAI-15S-160927 30.11 15.41 10.41 20.26 10.81 Fill 6.53 421.5 41.9 0.69 -224.8 -- Filtered 725 1,970 8.65 67.7
PAI-15D PAI-15D-160927 30.44 -0.17 -2.67 10.79 -2.36 Qva/Qpgd 8.14 1,325 932.0 0.50 -307.4 -- Filtered 407 35,700 9.36 187
PAI-16S PAI-16S-190915 33.79 17.79 15.79 20.04 16.79 Fill 6.48 827 38.4 0.35 -322.7 -- Filtered 1,000 2,500 60.4 192
PAI-16D PAI-16D-190915 33.87 5.87 0.87 14.37 2.87 Qva 7.26 926 27.4 0.52 -123.3 -- Filtered 586 2,880 3.00 63.4
PAI-17S PAI-17S-190615 34.16 20.16 18.16 20.36 18.36 Fill 5.90 519 56.3 0.41 -164.5 -- Filtered 1,490 10,600 13.0 76.6
PAI-17D PAI-17D-190615 33.96 9.96 4.96 20.21 5.96 Qvr/Qva 6.98 738 129.7 0.36 -155.0 -- Filtered 758 24,000 3.20 99.8

PAI-18 concrete refusal 33.89

PAI-19S PAI-19S-190913 29.76 18.76 14.76 19.66 16.76 Fill 8.29 1,058 835.0 1.38 -103.1 0.690 Filtered 3,510 2,130 27.6 325
PAI-19D PAI-19D-190913 29.88 7.38 4.88 14.28 5.88 Qvr 7.06 840 644.0 1.25 -120.3 0.550 Filtered 143 11,700 0.119 J 114

PAI-20S PAI-20S-190912 29.92 16.92 14.92 16.32 15.42 Fill Unfiltered NA NA 280 J NA

PAI-20AS PAI-20S-190913 30.12 20.12 15.12 16.72 15.42 Fill Filtered 4,460 1,770 32.0 J 193

PAI-20D PAI-20D-190912 29.88 9.88 4.88 13.78 4.88 Qva Filtered 841 3,940 9.20 J 143

PAI-21 concrete refusal 34.17

PAI-21BS PAI-21BS-161017 34.24 20.24 17.74 18.29 17.74 Fill Filtered 25.98 41.48 2.00 U 12,700

PAI-21BD PAI-21BD-161017 34.26 11.26 6.26 20.83 6.76 Qvr 8.73 627 573.1 0.78 -125.2 0.410 Filtered 1,440 970 0.499 10.0
PAI-22S PAI-22S-190916 32.54 20.54 19.54 21.24 19.54 Fill 5.51 117 192.4 -- -1.7 -- Filtered 10,500 6,150 4.80 10.7
PAI-22D PAI-22D-190916 32.64 9.64 7.64 21.19 8.14 Qvr 6.71 456 28.7 0.42 -126.1 -- Filtered 39.3 5,940 0.600 28.6

PAI-23S PAI-23S-160926 30.25 21.75 20.75 21.88 21.05 Fill 6.44 Filtered 5,740 208 0.107 NA

PAI-23D PAI-23D-160926 30.17 4.37 2.37 19.69 3.17 Qva 6.80 1,423 44.3 0.91 -99.8 -- Filtered 106 23,300 0.0680 NA

PAI-23D D-160926 Filtered 104 22,900 0.0720 NA

PAI-24S PAI-24S-160926 30.66 20.86 19.86 20.86 20.16 Fill 6.72 Filtered 2,390 4,630 0.0550 45.2

PAI-24D PAI-24D-160926 30.53 9.03 8.03 19.29 8.53 Qva 6.91 588 609.4 0.90 -128.1 -- Filtered 88.5 9,490 0.0650 54.5

PAI-25D PAI-25D-160927 28.23 1.10 -0.40 13.54 0.23 Qvr 7.46 2,071 121.7 1.40 -154.4 -- Filtered 909 6,190 35.2 736

PAI-26S PAI-26S-190928 31.55 20.15 19.15 20.13 19.55 Fill 6.08 749 49.2 0.87 -19.0 0.490 Filtered 898 75,800 0.0950 49.2

PAI-26S D-160928 Filtered 904 72,300 0.0960 43.9

PAI-26D PAI-26D-190928 31.57 11.32 6.32 20.25 6.57 Qva 6.79 776 25.7 1.00 -109.7 0.500 Filtered 513 13,100 0.0860 24.0

PAI-27S PAI-27S-160928 25.91 16.41 13.41 20.29 13.71 Fill 6.34 473 32.1 1.16 -122.2 0.310 Filtered 29.6 9,480 1.00 70.4

PAI-27D PAI-27D-160928 25.84 0.54 -0.46 17.68 -0.16 Qvr 7.38 1,243 25.4 1.12 -176.2 0.800 Filtered 647 3,860 0.154 133

PAI-28S PAI-28S-160929 30.30 24.30 19.30 22.29 20.30 Fill 6.98 292 37.4 8.11 -56.3 0.190 Filtered 544 3,870 0.210 28.0

PAI-29 shallow Till refusal 33.64

PAI-30S PAI-30S-160929 33.75 28.75 24.75 25.85 24.80 Fill Filtered 140 8,150 0.0500 26.7

PAI-31S PAI-31-S-161018 30.00 15.00 13.50 17.60 14.00 Fill 9.08 1,036 543.9 0.20 -336.1 0.670 Filtered 733 576 3.58 143

PAI-31D PAI-31-D-161018 29.87 2.87 0.37 6.97 0.87 Qva/Qpgt 7.77 11.5 717.8 0.22 -302.4 0.740 Filtered 225 2,690 0.0500 26.7

PAI-32D PAI-32-D-161018 29.72 8.72 3.72 11.08 4.22 Qvr/Qpgt 7.47 873 538.5 0.96 -198.0 0.570 Filtered 471 3,640 0.0500 77.0

PAI-33S PAI-33-S-161019 33.98 23.98 18.98 19.98 19.98 Fill 6.73 635 912.7 0.90 -100.4 0.410 Filtered 3,890 15,600 1.76 78.3

PAI-33M6 PAI-33-M-161019 34.07 19.07 14.07 19.05 15.07 Fill 8.82 1,240 136.4 0.19 -290.1 0.810 Filtered 3,870 2,010 20.9 179

PAI-33D PAI-33-D-161019 34.01 9.01 4.01 18.07 5.01 Qvr/Qva 7.91 984 228.8 0.22 -227.3 0.640 Filtered 7,560 1,300 0.475 90.2

PAI-33D DUP-161019 Filtered 7,210 1,390 0.449 79.6

Filtered/
Unfiltered µg/L µg/L mg/L mg/L

Arsenic Iron Sulfide

Chemical 
Oxygen 
Demand

dry5

dry5

analytical duplicate of PAI-23D-160926

analytical duplicate of PAI-26S-190928

dry5

Groundwater Analytical Results4

Specific 
Conductance

Turbidity 
Dissolved 
Oxygen 

ReDox 
Potential

Total 
Dissolved 

Solids 

Field-Measured Water Quality Parameters3

Groundwater2
Observed

Geology in
Screen
Interval

Ground 
Surface

Screen 
Start

Screen 
End

Tubing 
Intake

Table 2B-3-2
Groundwater Water Quality Parameters & Analytical Results

Gas Works Park Site

Seattle, Washington

analytical duplicate of PAI-33-D-161019

  Elevation (feet USACE)

measurable NAPL in well6

slow recharge7

measurable NAPL in well6

slow recharge7

slow recharge7

measurable NAPL in well6

slow recharge7

pH
Exploration1 Sample ID
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Notes:

2. Groundwater elevations are based on the ground surface and depth to water measured in the temporary wells.  

3. Parameters were recorded after low-flow purging.

5. Refusal prior to reaching groundwater.

6. Measurable NAPL in well, parameters were not collected. Trace NAPL was also observed in tubing of PAI-33M-161019.

7. Slow recharge, unable to measure parameters due to low volume after purging.

8. PAI-21BS arsenic and iron results presented in mg/kg for nonaqueous phase liquid sample.

-- = no reading Qva = Vashon Advance Outwash Analytical and Testing Methods:
g/L = grams per liter Qvr = Vashon Recessional Outwash Arsenic and Iron -- EPA Method 200.8

J = result estimated Qpgd = Pre-Fraser Diamict Sulfide -- SM 4500-S2-F or SM 4500-S2-D

mg/kg = milligrams per kilogram Qpgt = Pre-Fraser Till Chemical Oxygen Demand -- SM 5220D

mg/L = milligrams per liter U = not detected

NA = not analyzed µg/L = micrograms per liter

NAPL = non-aqueous phase liquid USACE = U.S. Army Corps of Engineers (Locks) vertical datum

NTU = nephelometric turbidity units μS/cm = microsiemens per centimeter

4. Samples were collected after low-flow purging and field filtered using a 0.45-micron in-line filter.  The exception was PAI-20-S-160912, which was unfiltered because NAPL cloggedg the filter.

1. Most temporary wells were constructed of ¾-inch diameter, schedule 40 PVC pipe with prepacked sand 0.010-inch slot well screen.  However, temporary wells PAI-20S-190912 and PAI-20D-190912 were collected from constructed of ¾-inch diameter, schedule 40 PVC pipe 0.010-inch slot 
well screens without the prepacked sand. 
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Gas Works 
Park Site

µ
Vicinity Map

Figure 2B-3-1

Gas Works Park Site
Seattle, Washington

2,000 2,0000

Feet

DISCLAIMER: This drawing is for information purposes. It is intended to assist in showing features discussed
 in an attached document. The locations of all features are approximate. GeoEngineers, Inc. cannot guarantee
the accuracy and content of electronic f iles. The master fi le is stored by GeoEngineers, Inc. and will serve as the 
official record of this communication.

Notes:
1. Gas Works Park Site boundary is the Area of Investigation.
2. Basemap - ESRI, 2021.
3. Projection: NAD 1983 StatePlane Washington North FIPS 4601 Feet.
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Notes: 
1. The AOI is documented in the 2013 Amendment of Agreed Order 
DE 2008 (Ecology 2013).
2. Basemap 2005 USGS aerial photograph. Does not show 
current conditions.
3. Projection: NAD 1983 StatePlane Washington North FIPS 4601 Feet.
DISCLAIMER: This drawing is for information purposes. It is intended to assist in
 showing features discussed in an attached document. The locations of all features 
are approximate. GeoEngineers, Inc. cannot guarantee the accuracy and content 
of electronic files. The master file is stored by GeoEngineers, Inc. and will serve as 
the official record of this communication.
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AC

Cement ConcreteCC

Asphalt Concrete

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Tested

NS
SS
MS
HS
NT

ADDITIONAL MATERIAL SYMBOLS

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

Graphic Log Contact

Groundwater Contact

Material Description Contact

Laboratory / Field Tests

Sheen Classification

Sampler Symbol Descriptions

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface
conditions.  Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are
not warranted to be representative of subsurface conditions at other locations or times.

GRAPH

Topsoil/
Forest Duff/Sod

Crushed Rock/
Quarry Spalls

FIGURE 1-1

2.4-inch I.D. split barrel

SYMBOLS TYPICAL

KEY TO EXPLORATION LOGS

CR

DESCRIPTIONSLETTER

TS
GC

PT

OH

CH

MH

OL

GM

GP

GW

DESCRIPTIONS
TYPICAL

LETTER

(APPRECIABLE AMOUNT
OF FINES)

MAJOR DIVISIONS

POORLY-GRADED SANDS,
GRAVELLY SAND

PEAT, HUMUS, SWAMP SOILS
WITH HIGH ORGANIC
CONTENTS

CLEAN SANDS

GRAVELS WITH
FINES

CLEAN
GRAVELS

HIGHLY ORGANIC SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

SAND
AND

SANDY
SOILS

GRAVEL
AND

GRAVELLY
SOILS

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

COARSE
GRAINED

SOILS

SW

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

CL

WELL-GRADED SANDS,
GRAVELLY SANDS

SILTY GRAVELS, GRAVEL - SAND
- SILT MIXTURES

LIQUID LIMIT
GREATER THAN 50

SILTY SANDS, SAND - SILT
MIXTURES

(APPRECIABLE AMOUNT
OF FINES)

SOIL CLASSIFICATION CHART

LIQUID LIMIT
LESS THAN 50

SANDS WITH
FINES

SP
(LITTLE OR NO FINES)

ML

SC

SM

NOTE:  Multiple symbols are used to indicate borderline or dual soil classifications

MORE THAN 50%
OF COARSE
FRACTION

PASSING NO. 4
SIEVE

CLAYEY GRAVELS, GRAVEL -
SAND - CLAY MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS, ROCK
FLOUR, CLAYEY SILTS WITH
SLIGHT PLASTICITY

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS  SILTY
SOILS

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

INORGANIC CLAYS OF HIGH
PLASTICITY

MORE THAN 50%
PASSING NO. 200

SIEVE

MORE THAN 50%
RETAINED ON NO.

200 SIEVE

WELL-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

GRAPH

SYMBOLS

Standard Penetration Test (SPT)

Shelby tube

Piston

Direct-Push

Bulk or grab

Continuous Coring

Distinct contact between soil strata

Approximate contact between soil
strata

Contact between geologic units

Contact between soil of the same
geologic unit

%F
%G
AL
CA
CP
CS
DS
HA
MC
MD
OC
PM
PI
PP
PPM
SA
TX
UC
VS

Percent fines
Percent gravel
Atterberg limits
Chemical analysis
Laboratory compaction test
Consolidation test
Direct shear
Hydrometer analysis
Moisture content
Moisture content and dry density
Organic content
Permeability or hydraulic conductivity
Plasticity index
Pocket penetrometer
Parts per million
Sieve analysis
Triaxial compression
Unconfined compression
Vane shear

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches (or
distance noted).  See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

A "WOH" indicates sampler pushed using the weight of
the hammer.

Rev. 02/16



36

48

44

48

Brown silty fine to coarse sand with occasional
gravel and trace roots (loose, moist) (fill)

Light brown silt with sand and organic matter
(soft to medium stiff, moist) (fill)

Brown fine to medium sand with silt and trace
brick fragments (loose, moist) (fill)

Grades to no brick

1-inch layer of light brown and orange silt

Black soot with occasional fused agglomerate
and rounded gravel (medium stiff, moist)
(fill)

Black fused fine to coarse agglomerate with
sand (loose, wet) (fill)

Black asphaltic material (medium stiff, moist)
(fill)

Black fused medium to coarse agglomerate
with asphaltic material (loose, wet) (fill)

Black soot with trace fused agglomerate (fill)

Brown fine to medium sand with asphaltic
material (fill)

Black fused glassy, vitreous agglomerate (fine
sand- to fine gravel-sized) (fill)

Black fused agglomerate with asphaltic
material (fill)

Dark gray, tan and white-gray fine to medium
agglomerate (medium sand- to fine
gravel-sized) (fill)

Grades coarser with depth

Black fused agglomerate (fill)

SM

ML

SP-SM

SOOT

GP

AC

GP

SOOT

SP

SP

SP

SP

GP

NS

NS

NS

NS

NS

NS

SS

MS

NS

NS
(SP)
SS

(AC)

SS

SS

NS

NS

NS

NS

<1

<1

1.1

<1

<1

3.9

2.8

448

477.3

2.7

81.1

442.3

437.9

189.9

21.8

13.3

22.3

XRF Readings "As = X ppm"

As = 36 ppm (±8)

As = <51 ppm

As = <27 ppm
Naphthalene-like odor

As = <14 ppm

Groundwater encountered at 7.7 feet during
drilling

As = <27 ppm
Patch-like sheen
As = <12 ppm
As = <19 ppm

As = <24 ppm

As = <15 ppm (SP)
As = <12 ppm (AC)

As = <22 ppm; blocky sheen

As = <17 ppm

As = <23 ppm; blocky, patch-like sheen

As = <28 ppm

As = 72 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 2 feet bgs.

N/A

17.71

Drilling
Equipment

9/14/2016

9/14/20169/14/2016

30.51
USACE (Locks)

1270773.34
239066.13

WA State Plane,North
NAD83 (feet)

12.80

Note: Please see Figure 1-1 for explanation of symbols
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PAI-13-
28-33

CA

54

48

60

Black stained silty fine to medium sand (very
loose, wet) (recessional outwash [Qvr])

Gray and black stained fine to coarse gravel
with silt and sand (dense, wet) (Qvr)

Black stained silty fine sand with occasional
gravel (medium dense, wet) (Qvr)

Dark gray to black fine to coarse gravel with silt
and sand (dense, wet) (Qvr)

Dark gray to black fine to medium sand with silt
(dense, wet) (advance outwash [Qva])

Grades to gray

Temporary pre-pack well screen installed from
28 to 33 feet below ground surface (bgs);
grab groundwater sample PAI-13D-160914
collected.

SM

GP-GM

SM

GP-GM

SP-SM

SS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

36

4.9

2.9

2.1

2.8

2.3

1.9

2

6

2.9

4.2

<1

2.9

As = <48 ppm

Blocky sheen

As = 46 ppm (±15)

As = <40 ppm

As = <25 ppm

As = <23 ppm

As = <16 ppm

As = 29 ppm (±8)

As = 33 ppm (±8)

As = <25 ppm
Sulfur-like odor

As = 77 ppm (±9)

Note: Please see Figure 1-1 for explanation of symbols
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36

36

40

12

Brown silty fine to coarse sand with occasional
gravel and trace roots (loose, moist) (fill)

Black silty fine to medium sand with occasional
gravel, soot, contains ash (loose, moist)
(fill)

1-inch layer of black ash (fill)
Black with orange fused vesicular agglomerate

(medium sand- to fine gravel-sized) (fill)
2-inch layer of gray fine to medium sand with

silt and soot (fill)
Black with orange fused vesicular agglomerate

(medium sand- to fine gravel-sized) (fill)
2-inch layer of orange coarse gravel-sized

material (fill)
Black fused vesicular agglomerate: coarse

sand- to fine gravel-sized (loose, moist to
wet) (fill)

Grades to wet at 7.5 feet

Black fused vesicular agglomerate (coarse
sand- to coarse gravel-sized), occasionally
gray, orange, green, white with trace ash
(medium dense, wet) (fill)

2-inch layer of finer material (medium sand- to
fine gravel-sized)

2-inch layer of dark gray fine to medium sand
with trace silt

SM

SM

ASH

SP

SP-SM

SP

GP

GP

GP

NS

NS

NS

NS

NS

NS

NS

NS

MS

NS

SS

NS

SS

NS

NS

5.1

<1

<1

<1

<1

1.5

78.9

49.5

7.8

4.7

2.7

1.3

XRF Readings "As = X ppm"

As = <45 ppm

As = <28 ppm

As = <30 ppm

As = 75 ppm (±11)
As = <12 ppm

As = <11 ppm
Groundwater encountered at 7.5 feet during

drilling
Sheen is metallic

Green and white particles in sheen pan

As = 36 ppm (±9)

Slight hydrocarbon-like odor

As = 21 ppm (±5)

As = <19 ppm

As = <13 ppm

As = 63 ppm (±7)

As = 69 ppm (±10)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 2 feet bgs.

N/A

8.47

Drilling
Equipment

9/14/2016

9/14/20169/14/2016

28.89
USACE (Locks)

1270797.4
239144.24

WA State Plane,North
NAD83 (feet)

20.42

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-14D

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-3
Sheet 1 of 2
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PAI-14-
20-21.8

CA

PAI-14-
22-22.5

CA

PAI-14-
28-33

CA

36

32

44

Dark gray with black staining silty fine to
medium sand to sandy silt with trace roots
and 1-inch long piece of wood (fill)

Dark gray with black staining silty fine gravel
with sand (fill)

Gray sandy silt with gravel (wet) (fill)
Gray silty fine to medium sand with gravel,

grades with occasional agglomerate (fill)

Dark gray fine to medium sand with silt and
gravel (medium dense, wet) (Qvr)

Decreased gravel content

Gray fine to coarse gravel with trace silt and
sand (dense, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Decreased silt content

Temporary pre-pack well screen installed from
28 to 33 feet bgs; grab groundwater sample
PAI-14D-160914 collected.

SM/ML

GM

ML

SM

SP-SM

GP

SP-SM

NS

NS

NS

NAPL

NS

NS

NS

NS

NS

NS

NS

NS

2.2

7.3

6.3

97.0

5.7

16.6

9.8

7.3

<1

<1

<1

4.6

As = 95 ppm (±18)

As = 405 ppm (±27)

As = 187 ppm (±14)
Metallic rainbow sheen (jar test LNAPL brown;

90%)
As = 252 ppm (±18)
As = 497 ppm (±28)

As = 396 ppm (±26)

As = 248 ppm (±23)

As = 155 ppm (±17)
Slight sulfur-like odor

As = <14 ppm

As = <37 ppm

As = 30 ppm (±5)

As = 36 ppm (±8)

As = 65 ppm (±9)

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-14D (continued)

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-3
Sheet 2 of 2
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PAI-15-
15-17.4

CA

PAI-15
17.4-17.6

CA

50

36

30

36

1.5-inches asphalt concrete
Brown fine to coarse sand with silt and

occasional gravel (loose, moist) (fill)

Grades to dark brown
Degraded concrete (medium dense, moist) (fill)
Brown fine to coarse sand with silt and

occasional gravel (loose, moist) (fill)
Brown to dark brown fused, light weight

vesicular agglomerate (fine to coarse
sand-sized) with trace light colored platy
fused agglomerate (loose, moist) (fill)

Becomes dark brown to dark gray

Multi-colored fused, light weight vesicular
agglomerate (fine to coarse sand- to fine to
coarse gravel-sized) with sand (loose, wet)
(fill)

With wood, becomes medium dense

Gray fine to coarse gravel with sand (medium
dense, wet) (fill)

AC

SP-SM

CC

SP-SM

SP

GP

GP

NS

NS

NS

NS

NS

NS

NS

NS

HS
MS

SS

NS

NS

NS

SS

NAPL

NAPL

<1

<1

<1

<1

<1

1.3

<1

<1
<1

<1

<1

<1

<1

10

50.3

20.1

XRF Readings "As = X ppm"

As = 27 ppm (±8)

As = 72 ppm (±11)

As = 30 ppm (±7)

As = <18 ppm

As = <25 ppm

As = <26 ppm

As = 21 ppm (±5)

Groundwater encountered at 9.9 feet during
drilling

As = 23 ppm (±6)
As = 176 ppm (±9)

As = 48 ppm (±10); sheen has color
As = 51 ppm (±9); sheen has no color

As = 23 ppm (±6)

As = <22 ppm

As = 103 ppm (±8)

As = 105 ppm (±10)

As = 110 ppm (±11)

As = 453 ppm (±17); platy sheen, jar test dark
brown NAPL covered 80% of water surface in jar,

some color
As = 278 ppm (±10)

As = 35 ppm (±7)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous34

Hand-augered from 0 to 2 feet bgs.

N/A

10.79

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

30.44
USACE (Locks)

1270766.29
239103.83

WA State Plane,North
NAD83 (feet)

19.65

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-15D

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:
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Project Number:
Figure 1-4
Sheet 1 of 2
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PAI-15-
30-32.5

CA

DUP-1
30-32.5

CA

60

60

48

Gray fine to medium sand with trace silt and
occasional gravel (medium dense, wet)
(Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense to dense,
wet) (Qvr)

Gray silty fine to medium sand with occasional
gravel (dense, wet) (Qvr)

Grades siltier

Gray fine to medium sand with silt (dense, wet)
(Qva)

Gray fine to coarse gravel with trace silt and
sand (dense, wet) (Qva)

Gray fine to medium sand with silt (dense, wet)
(Qva)

Gray sandy silt (hard, moist) (pre-Fraser
diamict [Qpgd])

Grades to trace sand

Temporary pre-pack well screen installed from
30.6 to 33.1 feet bgs; grab groundwater
sample PAI-15D-160927 collected.

SP

SP-SM

SM

SP-SM

GP

SP-SM

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

7.5

12

20.1

33.1

33.5

<1

14.5

9.1

19

20.1

6.1

4.8

<1

As = <23 ppm

As = <20 ppm

As = 17 ppm (±5)

As = 16 ppm (±5)

As = <15 ppm

As = 30 ppm (±6)

As = <15 ppm

As = 20 ppm (±6)

As = <17 ppm

As = <14 ppm

As = <15 ppm

As = <64 ppm

As = 22 ppm (±6)

As = 33 ppm (±9)

As = 40 ppm (±7)

As = 79 ppm (±9)
As = 90 ppm (±10)

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-15D (continued)

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-4
Sheet 2 of 2
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See adjacent boring PAI-15D for soil
descriptions

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous20

Hand-augered from 0 to 2 feet bgs.

N/A

20.26

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

30.11
USACE (Locks)

1270766.25
239105.28

WA State Plane,North
NAD83 (feet)

9.85

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-15S

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-5
Sheet 1 of 1
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Temporary pre-pack well screen installed from
14.7 to 19.7 feet bgs; grab groundwater
sample PAI-15S-160927 collected.



PAI-16-
11.5-15.8

CA

32

60

30

40

60

1.5 inch brick paved surface
Brown fine to coarse sand (loose, moist) (fill)

Grades to occasional gravel, medium dense

Gray and brown fine to coarse gravel with trace
silt, sand and trace roots (medium dense,
moist) (fill)

1-inch layer brown silty fine to coarse sand with
trace organic matter (medium dense, moist)
(fill)

Brown fine to coarse sand with trace silt and
occasional gravel (fill)

Becomes light brown
Brown silty fine to coarse sand with occasional

gravel (fill)
2-inch layer of wood
Brown silt with trace sand and occasional

gravel (fill)
Brown silty fine to coarse gravel with trace

pockets of soot and trace brick dust (fill)
Gray coarse gravel with trace brick dust (fill)
Black soot with trace black fused agglomerate

(fill); pink/gray color towards bottom
Black fused vesicular agglomerate (fine sand-

to fine gravel-sized), light weight with trace
soot (loose, moist) (fill)

Grades to multi-colored (black, tan, white,
orange)

Grades to black

Grades to more fine

Black fused agglomerate (fine gravel-sized,
occasional coarse sand- and coarse
gravel-sized) (loose, wet) (fill)

Olive green silt with sand and olive green
coated black fused agglomerate with trace
organic matter (weathered wood) (very soft,
wet) (fill)

Grades to black

Gray silt with trace fibrous organic matter (soft,
wet) (Qvr)

BRICK

SP

GP

SM

SP

SM

ML

GM

GP

SOOT

SP

GP

ML

MH

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

HS

NAPL

NAPL

HS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

2.1

1.1

<1

2.7

5.9

132.6

629.8

172.5
16.2

152.3

118.6

XRF Readings "As = X ppm"

As = <25 ppm

As = <26 ppm

As = <30 ppm

As = <69 ppm

As = <43 ppm

As = <64 ppm

As = <41 ppm
As = <76 ppm

As = <22 ppm

As = <25 ppm

As = <17 ppm

As = 101 ppm (±11)

As = 148 ppm (±13)
Slight hydrocarbon-like odor from 13 to 15 feet

Groundwater encountered at 13 feet during
drilling

As = 974 ppm (±29)
Coated with NAPL

As = 1,406 ppm (±39); very thin NAPL layer

Naphthalene-like odor
As = 1,372 ppm (±65)

As = 248 ppm (±9)

As = 216ppm (±53)

As = 49ppm (±12)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous33

Hand-augered from 0 to 1½ feet bgs.

N/A

14.37

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

33.87
USACE (Locks)

1270737.01
239113.2

WA State Plane,North
NAD83 (feet)

19.50

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-16D

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-6
Sheet 1 of 2
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PAI-16-
28-33

CA

48

60

Gray silt interbedded with fine to medium sand
(soft, wet) (Qvr)

Gray silty fine to coarse gravel with sand
(medium dense, wet) (Qvr)

Gray fine to medium sand with silt (dense, wet)
(Qvr)

Grades with gravel
Grades with occasional gravel

Grades coarser

Grades finer

Gray fine to medium sand with trace silt and
occasional gravel (dense, wet) (Qva)

Gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Temporary pre-pack well screen installed from
28 to 33 feet bgs; grab groundwater sample
PAI-16D-160915 collected.

ML

GM

SP-SM

SP

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

179.2

30.3

17.2

8.7

19.0

9.8

2.7

3.4

13.0

9.8

16.3

7.2

10.4

As = 39 ppm (±11)

As = 87 ppm (±17)

As = 30 ppm (±9)

As = <19 ppm

As = <22 ppm

As = <19 ppm

As = <21 ppm

As = <36 ppm

As = 73 ppm (±18)

As = <22 ppm

As = <20 ppm

As = <19 ppm

As = <24 ppm

As = <13 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-16D for soil
descriptions.

Temporary pre-pack well screen installed from
16 to 18 feet bgs; grab groundwater sample
PAI-16S-190915 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous18

Hand-augered from 0 to 1½ feet bgs.

N/A

20.04

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

33.79
USACE (Locks)

1270737.28
239113.61

WA State Plane,North
NAD83 (feet)

13.75

Note: Please see Figure 1-1 for explanation of symbols
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Figure 1-7
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PAI-17-
14-15.8

CA
PAI-17-

15.8-16.1
CA

48

50

21

55

0

1.5 inch brick paved surface
Brown fine to medium sand with silt and

occasional gravel (medium dense, moist)
(fill)

Grades to orange

Gray silt with fine sand occasional gravel
(medium stiff, moist) (fill)

Brown silty fine to medium sand with
occasional gravel, glass-like fragments,
trace brick dust, trace ash, trace wood
(loose, moist) (fill)

Concrete
Black soot with silty fine to medium sand and

trace wood (medium dense, moist) (fill)
Black, tan and white vesicular agglomerate

(fine gravel-sized) (fill)
Gray silt with trace wood (medium stiff, moist)

(fill)
Dark gray silty fine sand with soot (loose,

moist) (fill)
Gray silty fine to medium sand with occasional

gravel and one piece of clear glass (loose,
moist) (fill)

Black soot with fine sand and fused
agglomerate (loose, moist) (fill)

Black with orange fused vesicular, glassy
agglomerate (medium sand- to fine
gravel-sized) with occasional gravel (loose,
moist) (fill)

Dark gray sandy silt (fill)
Multi-colored fused vesicular agglomerate:

medium sand- to fine gravel-sized
occasionally vitreous (loose, moist) (fill)

Gray sandy silt with trace organic matter (fill)
Orange with black fused agglomerate (medium

sand- to coarse gravel-sized) (loose, moist)
(fill)

Black fused agglomerate with occasional gravel
(fill)

Olive green agglomerate, silt and black soot
and NAPL (fill)

Gray silty fine to medium sand with soot (fill)
Gray silt with trace black decaying organic

matter (Qvr)
Dark gray silty fine to medium sand (loose, wet)

(Qvr)

BRICK

SP-SM

ML

SM

CC

SOOT

GP

ML

SM

SM

SOOT

SP

ML

SP

ML

SP

GP

GM/ML

SM

ML

SP-SM

NS

SS

NS

NS

NS

SS

NS

SS

NS

SS

MS

NS

NS

NAPL

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

17.3

3.7

1.8

8.1

3.4

2

2.4

1.2

68.2

67.3

44.6

490.1

63.9

XRF Readings "As = X ppm"

As = <28 ppm

As = <15 ppm

As = <25 ppm

As = <23 ppm

As = <30 ppm

As = <28 ppm

As = 84 ppm (±14)

As = <15 ppm

As = 427 ppm (±22)
As = 641 ppm (±35)

As = 934 ppm (±36)
As = 3,779 ppm (±106)

As = 39 ppm (±10); sheen popping, no color

As = 3,960 ppm (±144)

As = 2,512 ppm (±78)

As = <24 ppm

As = 1,599 ppm (±46)
Groundwater encountered at 13.3 feet during

drilling

As = 480 ppm (±27)

As = 2,049 ppm (±69)

Strong naphthalene-like odor
As = 6,678 ppm (±218)

Strong hydrocarbon-like odor
Jar test: LNAPL brown blebs; stains sides of jar

As = 710 ppm (±42)
As = 199 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 1 foot bgs.

N/A

20.21

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

33.96
USACE (Locks)

1270729.73
239167.06

WA State Plane,North
NAD83 (feet)

13.75

Note: Please see Figure 1-1 for explanation of symbols
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PAI-17-
26.5-29

CA

60

60

48

Dark gray sandy silt (soft, wet) (Qvr)
Dark gray fine gravel with sand (medium dense,

wet) (Qvr)
Dark gray fine to medium sand with silt and

occasional gravel to silty fine to medium
sand with occasional gravel (medium
dense, wet) (Qvr)

Gray sandy silt (soft, wet) (Qvr)
Dark gray to black silty fine to medium sand

with occasional gravel (medium dense, wet)
(Qvr)

Grades to gray

Gray sandy silt (very soft, wet) (Qvr)

Gray silty fine to medium sand (medium dense,
wet) (Qvr)

Gray silty fine to medium sand (dense, moist)
(Qva)

Gray silty fine sand with occasional gravel (very
dense, moist) (pre-Fraser till [Qpgt])

1-cm layer of gray sandy silt (very stiff, moist)

1-cm layer of gray sandy silt (very stiff, moist)

Temporary pre-pack well screen installed from
24 to 29 feet bgs; grab groundwater sample
PAI-17D-190615 collected.

ML

GP

SP-SM/

SM

ML

SM

ML

SM

SM

SM

SS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

12.2

6.6

17.8

17.8

4.8

8.8

1.1

12.2

6.6

4.2

1.4

3.6

1.4

7.0

3.3

As = 117 ppm (±21); blocky sheen with black
staining

As = 75 ppm (±10)

As = 59 ppm (±8)

As = 29 ppm (±8)

As = 32 ppm (±10)

As = 74 ppm (±8)

As = 17 ppm (±5)

As = 16 ppm (±5)

As = <19 ppm

As = <19 ppm

As = <15 ppm

As = 133 ppm (±37)

As = 59 ppm (±13)

As = 37 ppm (±10)

As = 42 ppm (±8)

As = 38 ppm (±5)

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
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See adjacent boring PAI-17D for soil
descriptions

Temporary pre-pack well screen installed from
14 to 16 feet bgs; grab groundwater sample
PAI-17S-190615 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous18

Hand-augered from 0 to 1 foot bgs.

N/A

20.36

Drilling
Equipment

9/15/2016

9/15/20169/15/2016

34.16
USACE (Locks)

1270729.71
239167.75

WA State Plane,North
NAD83 (feet)

13.80

Note: Please see Figure 1-1 for explanation of symbols
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48

54

36

10

1.5-inch brick paved surface
Brown fine to coarse sand (loose, moist) (fill)
Brown to light brown fine to coarse sand with

trace silt and gravel (loose, moist) (fill)

Grades to dark brown
Dark brown silty fine to coarse sand with gravel,

trace brick debris (loose, moist) (fill)

Fine gravel-sized angular briquette-like pieces
Trace very fine roots

Black sooty silty fine sand (loose, moist) (fill)
Brown fine to coarse sand with occasional

gravel and trace silt (loose, moist) (fill)

Dark gray fine to medium sand with trace silt,
occasional gravel and trace organic matter
(very fine roots) (loose, moist) (fill)

Brown to light brown fine sand with silt and
trace organic matter (very fine roots) (fill)

Grades to no roots
Grades with occasional gravel
Trace decaying wood
Grades to light brown
Dark gray fine to coarse sand with occasional

gravel, black vesicular fused lightweight and
heavier agglomerate, occasionally glassy
metallic (loose, moist) (fill)

Brown to dark brown fine to coarse sand with
silt (loose, moist) (fill)

Black silty fine to coarse sand with orange
fused non-vesicular agglomerate (loose,
moist) (fill)

Black soot with occasional gravel, trace
metallic fused agglomerate (medium stiff,
moist) (fill)

Grades with fine sand
Dark gray sandy silt (fill)
1-inch layer of dark gray with minor green
Dark gray to black NAPL coated sandy silt with

decaying wood debris and one piece of
plywood (fill)

Light and dark gray mottled silt with occasional
gravel (medium stiff, moist) (fill)

BRICK

SP

SP

SM

SM

SP

SP

SP-SM

SP

SP-SM

SM

SOOT

ML

ML

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NAPL

SS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

250.1

74.1

XRF Readings "As = X ppm"

As = <38 ppm

As = 31 ppm (±9)

As = 64 ppm (±9)

As = 30 ppm (±9)

As = <25 ppm

As = 85 ppm (±16)

As = 13 ppm (±3)

As = <58 ppm

As = 79 ppm (±11)

As = 541 ppm (±27)

As = 941 ppm (±42)
As = 1,217 ppm (±32); sheen with brown and

black blebs
Strong naphthalene-like odor from 12.5 to 13.5

As = 410 ppm (±19)
Slight hydrocarbon-like odor

As = 393 ppm (±24)
As = 434 ppm (±47)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Refusal at 15 feet below ground surface on concrete. Another boring (PAI-18B) attempted nearby, but
refusal was encountered at 5 feet on concrete.

N/A
Drilling
Equipment

9/16/20169/16/2016

33.89
USACE (Locks)

1270710.42
239141.61

WA State Plane,North
NAD83 (feet)

Not encountered

Note: Please see Figure 1-1 for explanation of symbols
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PAI-19-
11-12

CA

30

42

48

60

Gray fine to coarse sand with trace silt (loose,
moist) (fill)

Brown fine to coarse sand with occasional
gravel, trace silt and trace organic matter
(fine roots) (loose, moist) (fill)

Dark gray silty fine to coarse sand with
occasional gravel and brick fragments
(loose to medium dense, moist) (fill)

Grades with gravel, trace wood and fine roots

Gray silt (soft, moist) (fill)

Dark brown fine to coarse sand with silt and
occasional gravel (loose, wet) (fill)

Gray sandy silt with occasional gravel (medium
stiff, wet) (fill)

Dark gray silty fine to medium sand with
occasional gravel (medium dense, wet) (fill)

Black fine to medium sand with occasional
gravel, trace silt and trace ash (loose, wet)
(fill)

Gray fine to coarse sand with silt and gravel
(medium dense to dense, moist) (Qvr)

SP

SP

SM

ML

SP-SM

ML

SM

SP

SP-SM

NS

NS

SS

SS

SS

HS

SS

SS

MS

MS

HS

HS

NS

NS

NS

NS

NS

NS

NS

<1

25.6

67.8

14.8

21.8

163.8

51.0

64.8

131.6

89.5

155.6

54.8

8.9

14.8

9.0

8.1

24.7

34.6

XRF Readings "As = X ppm"

As = <35 ppm
Slight hydrocarbon-like odor from 2 to 7 feet

As = <42 ppm

As = <28 ppm

As = 870 ppm (±60)

As = 1,131 ppm (±54)
Moderate hydrocarbon-like odor from 7 to 9 feet

As = 1,177 ppm (±50); platy, organic sheen

As = 43 ppm (±7)
Slight hydrocarbon-like odor

As = 80 ppm (±17)
Groundwater encountered at 10.1 feet during

drilling
As = 428 ppm (±40)

Moderate hydrocarbon-like odor from 11 to 15
feet

As = 222 ppm (±12)

As = <32 ppm
As = 70 ppm (±13); popping, orange metallic

sheen

As = 54 ppm (±8)

As = 98 ppm (±10)

As = <27 ppm

As = 71 ppm (±16)

As = 28 ppm (±8)

As = <18 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous25

Hand-augered from 0 to 2 feet bgs.

N/A

14.28

Drilling
Equipment

9/13/2016

9/13/20169/13/2016

29.88
USACE (Locks)

1270684.79
239165.17

WA State Plane,North
NAD83 (feet)

15.60

Note: Please see Figure 1-1 for explanation of symbols
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Project:
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Figure 1-11
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PAI-19-
22.5-24.5

CA

PAI-19-
24.5-25

CA

60 Gray silt with trace sand (very soft, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qvr)

Gray silty fine sand with occasional gravel
(medium dense, moist) (Qvr)

Dark gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qvr)

Dark gray fine to medium sand with trace silt
and occasional gravel (medium dense,
moist) (Qvr)

Temporary pre-pack well screen installed from
22.5 to 25 feet bgs; grab groundwater
sample PAI-19D-190913 collected.

ML

SP-SM

SM

SP-SM

SP

NS

NS

NS

NS

NS

27.1

5.3

5.6

3.4

5.6

As = <17 ppm

As = 329 ppm (±22)

As = <13 ppm

As = <10 ppm

As = <23 ppm

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
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See adjacent boring PAI-19D for soil
descriptions

Temporary pre-pack well screen installed from
11 to 15 feet bgs; grab groundwater sample
PAI-19S-190913 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

19.66

Drilling
Equipment

9/13/2016

9/13/20169/13/2016

29.76
USACE (Locks)

1270684.79
239166.09

WA State Plane,North
NAD83 (feet)

10.10

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
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Project:

Project Location:

Project Number:
Figure 1-12
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PAI-20-
13.5-15

CA

34

40

48

60

Gray fine to coarse sand with trace silt (loose,
moist) (fill)

2-inch plywood
Dark gray silty fine to coarse sand with

occasional gravel (medium dense, moist)
(fill)

Grades with trace roots

Light gray fine to coarse gravel with sand and
trace silt (medium dense, moist) (fill)

Dark gray silty fine to coarse sand with
occasional gravel (medium dense, moist)
(fill)

Gray fine to coarse sand with occasional gravel
and trace silt (medium dense, moist) (fill)

Dark gray silt with 4-inch and 6-inch long planar
wood fragments (medium stiff, wet) (fill)

Dark gray silty fine to coarse sand with gravel
(medium dense, wet) (fill)

Dark gray fine to medium sand with silt and
occasional gravel (medium dense to dense,
wet) (Qvr)

SP

WD

SM

GP

SM

SP

ML

SM

SP-SM

NS

NS

SS

NS

NS

NS

NS

NS

NS

NS

HS

NS

SS

NS

MS

NS

NS

NS

NS

NS

NS

7.0

8.4

2.0

40.1

388.8

65.0

25.2

818.5

98.8

735.6

92.6

189.8

202.2

77.4

142.3

90.2

50.4

XRF Readings "As = X ppm"

Sheen 1% coverage
Slight hydrocarbon-like odor

As = <30 ppm

As = <22 ppm

As = <24 ppm

As = <19 ppm

As = <16 ppm

As = 183 ppm (±16)
Jar test: dark brown NAPL covered 5% of water

surface
Moderate hydrocarbon-like odor

As = 54 ppm (±7)

As = <26 ppm
Slight hydrocarbon-like odor from 11 to 14 feet

As = 59 ppm (±10)

As = <33 ppm
Groundwater encountered at 13.4 feet during

drilling
As = <34 ppm
As = <23 ppm

Jar test: dark brown NAPL covered 10% of water
surface

Moderate hydrocarbon-like odor
As = <28 ppm

As = <32 ppm
Slight hydrocarbon-like odor from 16 to 20 feet

As = <15 ppm

As = <21 ppm

As = <39 ppm

As = 54 ppm (±8)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous25

Hand-augered from 0 to 2 feet bgs.

N/A

13.78

Drilling
Equipment

9/12/2016

9/12/20169/12/2016

29.88
USACE (Locks)

1270664.98
239141.46

WA State Plane,North
NAD83 (feet)

16.10

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-20D

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
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PAI-20-
20-25

CA

38 Dark gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Dark gray fine to medium sand with silt and
occasional gravel (very dense, wet) (Qpgt)

Temporary PVC well screen installed from 20
to 25 feet bgs; grab groundwater sample
PAI-20D-190912 collected.

SP-SM

SP-SM

NS

NS

NS

NS

3.3

5.2

1.1

2.3

As = <25 ppm

As = 17 ppm (±4)

As = 38 ppm (±7)

As = <13 ppm

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington
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See adjacent boring PAI-20D for soil
descriptions

Temporary pre-pack well screen installed from
10 to 15 feet bgs; grab groundwater sample
PAI-20S-190913 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

16.72

Drilling
Equipment

9/13/2016

9/13/20169/13/2016

30.12
USACE (Locks)

1270666.21
239142.27

WA State Plane,North
NAD83 (feet)

13.40

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-20D for soil
descriptions

Temporary PVC well screen installed from 13
to 15 feet bgs; grab groundwater sample
PAI-20S-190912 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

16.32

Drilling
Equipment

9/12/2016

9/12/20169/12/2016

29.92
USACE (Locks)

1270665.11
239142.29

WA State Plane,North
NAD83 (feet)

13.60

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-15
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46

60

28

36

1.5-inch brick paved surface
Brown fine to coarse sand with trace silt (loose,

moist) (fill)
Light brown fine to coarse gravel with sand and

trace silt (medium dense, moist) (fill)

Light brown fine to coarse sand with occasional
gravel (loose, moist) (fill)

Gray-brown silty fine to coarse sand with
gravel, trace organic matter (fine roots) and
brick fragments; agglomerate grades out at
6.4 feet (medium dense, moist) (fill)

Trace black glassy material

Gray to black silty fine sand with trace
decomposing wood (loose, moist) (fill)

Light gray fine gravel with sand (loose, moist)
(fill)

Black silty sooty fine to medium sand to sandy
soot, occasional metallic agglomerate,
occasionally vesicular and glassy (loose,
moist) (fill)

Grades with trace wood at 10 feet
Dark gray soot, grades orange at 10.25 feet
White mortar-like material at 10.5 feet
Stratified red brick and black soot at 10.75 feet
Grades with black agglomerate at 11.2 feet
White mortar-like material at 11.5 feet
Orange and white fused agglomerate: medium

sand- to coarse gravel-sized (loose, moist)
(fill)

Brown and gray fine to coarse gravel with sand
and trace silt (loose, moist) (fill)

Grades with trace brick dust
Dark gray silt with occasional gravel (moist)

(fill)
Gray fine to coarse gravel with sand (loose,

moist) (fill)

BRICK

SP

GP

SP

SM

SM

GP

SM

SP

GP

ML

GP

NS

NS

NS

NS

NS

NS

NS

NS

NS
NS
SS

NS

NS

NS

NS

MS

MS

SS
NS

<1

<1

<1

<1

<1

<1

8.9

<1

1.8
<1

17.4

4.5

5.6

5.5

41.6

483.6

48.1

18.6

XRF Readings "As = X ppm"
As = <23 ppm

As = <26 ppm

As = 17 ppm (±6)

As = <29 ppm

As = 144 ppm (±14)

As = 161 ppm (±13)

As = 39 ppm (±11)

As = 75 ppm (±22)

As = 37 ppm (±7)
As = 270 ppm (±21)

Strong naphthalene-like odor
As = <20 ppm

As = 210 ppm (±17)
As = <24 ppm

As = 23 ppm (±7)

As = 168 ppm (±18)

As = 502 ppm (±31); metallic sheen that
dissipates

As = 270 ppm (±20)

As = 116 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous16

Refusal at 16 feet below ground surface on concrete.

N/A
Drilling
Equipment

9/16/20169/16/2016

34.17
USACE (Locks)

1270699.24
239116.44

WA State Plane,North
NAD83 (feet)

Not encountered

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
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Project Number:
Figure 1-16

Sheet 1 of 1
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PAI-21B-
15.8-16.5

CA

60

60

60

60

1.5-inch brick paved surface
Light brown fine sand with gravel and cobbles

up to 3 inches (loose, moist) (fill)

Brown sand with gravel and cobbles up to 4
inches (loose, moist) (fill)

Brown fine to medium sand with gravel and
cobbles up to 5 inches (loose, wet) (fill)

Light brown fine to medium sand with gravel
(loose, moist) (fill)

Gray to black sand with silt, gravel, wood
material and asphaltic debris (fill)

Ash with brick fragments (loose, moist) (fill)
Black-brown fine sand with gravel, cobbles up

to 4 inches and wood debris (fill)

Black ash and soot (fill)

Gray fine sand with gravel (loose, moist) (fill)

Black fibrous wood 3-inches long with silt and
gravel (fill)

Light gray fine sand with gravel and ash -
concrete (loose, moist) (fill)

Brown fine to medium sand with gravel (loose,
wet) (fill)

Gray fine to medium sand with silt, gravel and
cobbles up to 4 inches (loose, moist) (Qvr)

BRICK

SP

SP

SP

SP

SP-SM

ASH

SP

SOOT

SP

WD

CC

SP

SP-SM

NS

NS

NS

NS

NS

SS

NS

NS

NS

NS

NS

HS

SS

NS

NS

<1

<1

<1

<1

<1

10.0

123.9

235.6

210.1

268.4

201.3

245.2

104.6

135.5

110.3

XRF Readings "As = X ppm"

As = <38 ppm

As = <45 ppm

As = <43 ppm

As = <17 ppm

As = <28 ppm

As = 317 ppm (±23); slight blocky sheen, burnt
odor

As = <94 ppm

As = <114 ppm

Groundwater encountered at 14 feet during
drilling

As = 620 ppm (±30)

As = <46 ppm

As = <73 ppm; heavy sheen/rainbow; shake test
10% orange blebs

As = <20 ppm; slightly blocky sheen

As = <73 ppm

As = <21 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous30

Hand-augered from 0 to 2 feet bgs.

N/A

20.83

Drilling
Equipment

10/17/2016

10/17/201610/17/2016

34.26
USACE (Locks)

1270700.07
239117.73

WA State Plane,North
NAD83 (feet)

13.43

Note: Please see Figure 1-1 for explanation of symbols
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PAI-21B-
23-28

CA

60

60

Gray silty sand with gravel (very dense, moist)
(Qpgt)

Temporary pre-pack well screen installed from
23 to 28 feet bgs; grab groundwater sample
PAI-21BD-161017 collected.

SM

NS

MS

NS

NS

MS

NS

23.4

17.3

7.0

20.1

41.5

7

3.7

As = <49 ppm

As = <65 ppm

As = <29 ppm

As = <29 ppm

As = <24 ppm

As = <24 ppm; sheen with gray, blocky edges

As = 23 ppm (±7); shake test 10% dark
brown-black blebs

As = <24 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-21BD for soil
descriptions.

Temporary PVC well screen installed from 14
to 16.5 feet bgs; grab groundwater sample
PAI-21BS-161017 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous16.5

Hand-augered from 0 to 2 feet bgs.

N/A

18.29

Drilling
Equipment

10/17/2016

10/17/201610/17/2016

34.24
USACE (Locks)

1270699.26
239116.46

WA State Plane,North
NAD83 (feet)

15.95

Note: Please see Figure 1-1 for explanation of symbols
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PAI-22-
12-13

CA

8

54

8

60

60

2 inches asphalt concrete
Brown fine to coarse gravel with silt and sand

(medium dense, moist) (fill)

Black sooty sandy silt with trace brick dust
(medium stiff, moist) (fill)

Grades with trace sand
Gray and tan silty fine to coarse sand with

occasional gravel (medium dense, moist)
(fill)

Tan silt (stiff, moist) (fill)
Tan fine to medium sand with silt and

occasional gravel (medium dense, moist)
(fill)

Black fine to medium sand with thin layer of
brick debris on top (loose, moist) (fill)

Gray fine to medium sand with silt (medium
dense, moist) (fill)

Grades brown mottling
Grades gray with light green
Gray-brown silty fine to medium sand with

occasional gravel (medium dense, moist)
(fill)

Gray with brown and orange mottling sandy silt
with occasional gravel (medium stiff to stiff,
moist to wet) (fill)

Gray with brown and orange mottling silty
gravel (medium dense, moist) (fill)

Gray medium to coarse sand with gravel and
trace silt (medium dense, moist) (fill)

Dark brown and gray with orange mottling silt
with trace sand (medium stiff, moist) (fill)

Gray with dark brown and light green silty fine
to medium sand (medium dense, moist)
(fill)

Dark gray to black silty sooty fine to medium
sand (medium dense, moist) (fill)

Gray to brown fine to coarse gravel with silt and
sand, 1 inch piece of brick (medium dense,
wet) (fill)

Grades gray with light green
Gray sandy silt (medium stiff, wet) (Qvr)
Gray silt (medium stiff, wet) (Qvr)
Black stained fine to medium sand with silt and

occasional gravel (medium dense, wet)
(Qvr)

Grades to gray at 14.5 feet
Grades with gravel at 15 feet

AC

GP-GM

ML

SM

ML

SP-SM

SP

SP-SM

SM

ML

GM

SP

ML

SM

SM

GP-GM

ML

ML

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS
NS
NS
NS

SS

NS

NS

NS

NS

NS

NS
NS
NS
NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1
<1
<1
<1

<1

<1

<1

<1

<1

<1

<1
<1
<1
<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"
As = <24 ppm

As = <30 ppm

As = <18 ppm

As = 81 ppm (±15)

As = <28 ppm

As = <14 ppm

As = <18 ppm
As = 307 ppm (±18); fine yellow powder on

surface during sheen test
As = 986 ppm (±47)

As = 1,272 ppm (±39)
As = 618 ppm (±18)

As = 852 ppm (±27); gray, blocky sheen

As = 518 ppm (±17)

As = 309 ppm (±16)

As = 381 ppm (±24)

As = 741 ppm (±47)
Groundwater encountered at 12 feet during

drilling
As = 226 ppm (±11)
As = 758 ppm (±32)
As = 206 ppm (±13)
As = 62 ppm (±6)

As = 477 ppm (±38)
Slight burnt plastic odor

As = 172 ppm (±11)

As = 131 ppm (±13)

As = 116 ppm (±15)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 2 feet bgs.

N/A

21.19

Drilling
Equipment

9/16/2016

9/16/20169/16/2016

32.64
USACE (Locks)

1270675.04
239085.68

WA State Plane,North
NAD83 (feet)

11.45

Note: Please see Figure 1-1 for explanation of symbols
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PAI-22-
23-25

CA

48

48

Grades to dark gray at 17.4 feet
Grades to gray at 18.4 feet
Grades to dark gray at 19 feet
Gray silt with sand and occasional gravel (very

stiff to hard, moist) (Qvr)

Dark gray to black fine to medium sand with silt
(loose, wet) (Qvr)

Grades to medium dense

Gray silt with fine sand and occasional gravel
(hard, moist) (Qvr)

Gray silty fine sand with gravel (dense, wet)
(Qvr)

Grades to dark gray, moist
Dark gray silt with fine sand and occasional

gravel (hard, moist) (Qpgd)

Temporary pre-pack well screen installed from
23 to 25 feet bgs; grab groundwater sample
PAI-22D-190916 collected.

ML

SP-SM

ML

SM

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

3.9

13.4

1.4

16.3

7.6

1.1

6.8

As = 121 ppm (±11)

As = 123 ppm (±12)

As = 162 ppm (±16)

As = 23 ppm (±6)

As = 162 ppm (±11)

As = 29 ppm (±5)

As = 17 ppm (±4)

As = 70 ppm (±9)

As = 55 ppm (±15)

As = 52 ppm (±9)

As = 30 ppm (±5)

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-22D for soil
descriptions

Temporary pre-pack well screen installed from
12 to 13 feet bgs; grab groundwater sample
PAI-22S-190916 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous15

Hand-augered from 0 to 2 feet bgs.

N/A

21.24

Drilling
Equipment

9/16/2016

9/16/20169/16/2016

32.54
USACE (Locks)

1270674.18
239084.59

WA State Plane,North
NAD83 (feet)

11.30

Note: Please see Figure 1-1 for explanation of symbols
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PAI-23-
8-8.7
CA

PAI-23-
9.2-9.8

CA

25

48

8

48

48

Brown fine to medium sand with trace organic
matter (loose, moist) (fill)

Dark brown fine to medium sand with silt,
occasional gravel and trace wood (loose,
moist to wet) (fill)

Dark brown silty fine to medium sand with
occasional gravel and trace wood (loose,
moist to wet) (fill)

Grades to gray with gravel, without wood

Gray fine to medium sand with silt and
occasional gravel (loose, wet) (fill)

Dark brown silt with sand (medium stiff, moist)
(fill)

Gray fine to medium sand with silt (loose, wet)
(fill)

Gray silt (stiff, moist) (Qvr)
Grades to medium stiff with trace organic

matter
Brown fine to coarse gravel with sand and silt

(medium dense, wet) (Qvr)
Gray-brown fine to medium sand with silt and

occasional gravel (medium dense, moist to
wet) (Qvr)

Grades to gray

Grades to dark gray

Dark gray silty fine to medium sand with
occasional gravel (medium dense, wet)
(Qvr)

Dark gray sandy silt with occasional gravel
(soft, wet) (Qvr)

Dark gray fine to coarse gravel with silt and
sand (medium dense, wet) (Qvr)

Dark gray fine to medium sand with silt
(medium dense, wet) (Qvr)

SP

SP-SM

SM

SP-SM

ML

SP-SM

ML

GP-GM

SP-SM

SM

ML

GP-GM

SP-SM

NS

NS

NS

NS

NS

NS

NS

SS

HS

NS

NAPL

MS

SS

NS

NS

SS

SS

SS

NS

NS

<1

<1

<1

<1

1.9

34.8

40.1

65

7

<1

104.8

4.4

76.2

<1

11.8

24.3

<1

<1

XRF Readings "As = X ppm"

As = <28 ppm

As = <26 ppm

As = <24 ppm

As = 24 ppm (±7)

As = <31 ppm
Groundwater encountered at 8.4 feet during

drilling
Sheen is blocky

As = 194 ppm (±14); sheen has color
As = 84 ppm (±11)

As = 40 ppm (±8)

As = <28 ppm
Jar test: NAPL at surface is almost 1 mm thick,

covers surface
As = 53 ppm (±11)

As = <19 ppm

As = 23 ppm (±6)

As = 60 ppm (±11)

As = 104 ppm (±10)

As = 114 ppm (±13)

As = 132 ppm (±8)

As = 58 ppm (±8)

As = 181 ppm (±13)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 2 feet bgs.

N/A

19.69

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.17
USACE (Locks)

1270640.71
239142.16

WA State Plane,North
NAD83 (feet)

10.48

Note: Please see Figure 1-1 for explanation of symbols
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PAI-23-
26-28

CA

60

48

Gray sandy silt with gravel (very stiff, moist)
(Qvr)

Gray fine to medium sand with silt and
occasional gravel (dense, moist) (Qvr)

Grades to wet

Grades to moist to wet
Gray silty fine to medium sand with occasional

gravel (dense, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense, wet)
(Qvr)

Gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Gray sandy silt with occasional gravel (hard,
moist) (Qpgd)

Temporary pre-pack well screen installed from
25.8 to 27.8 feet bgs; grab groundwater
samples PAI-23D-160926 and D-160926
collected.

ML

SP-SM

SM

SP-SM

SP-SM

ML

NS

NS

NS

NS

NS

NS

NS

30.4

6.1

4.7

<1

<1

4.7

<1

<1

As = 85 ppm (±9)

As = <22 ppm

As = 109 ppm (±11)

As = <18 ppm

As = <18 ppm

As = 102 ppm (±10)

As = 92 ppm (±11)

As = 161 ppm (±14)

As = <28 ppm

As = <17 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-23D for soil
descriptions

Temporary pre-pack well screen installed from
8.5 to 9.5 feet bgs; grab groundwater
sample PAI-23S-160926 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous11

Hand-augered from 0 to 2 feet bgs.

N/A

21.88

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.25
USACE (Locks)

1270640.84
239143.07

WA State Plane,North
NAD83 (feet)

8.37

Note: Please see Figure 1-1 for explanation of symbols
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PAI-24-
10-11

CA

30

42

12

40

42

Brown fine to medium sand with trace silt
(loose, moist) (fill)

Brown sandy silt with gravel (medium stiff,
moist) (fill)

Light gray degraded concrete (medium dense,
moist) (fill)

Brown with orange mottling sandy silt (medium
stiff, moist) (fill)

Brown fine to medium sand with silt and
occasional gravel (loose, moist) (fill)

Dark gray to black (with orange mottling in
upper 2 inches) sooty silt with trace sand
and occasional gravel (medium stiff, moist)
(fill)

Decaying, wood (medium dense)
Light gray degraded concrete (medium dense,

moist) (fill)
Dark gray silt with trace sand and occasional

gravel (medium stiff, moist) (fill)
Grades with sand

Brown fine to coarse sand with occasional
gravel and trace silt (medium dense, moist)
(fill)

Gray silt with sand and occasional gravel (stiff,
moist) (Qvr)

Dark gray to black fine to medium sand with silt
and occasional gravel (medium dense,
moist to wet) (Qvr)

Dark gray to black fine to medium sand with
trace silt (medium dense, wet) (Qvr)

Grades with occasional gravel

SP

ML

CC

ML

SP-SM

ML

WD

CC

ML

SP

ML

SP-SM

SP

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

2.9

<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"
 No recovery from 0 to 2 feet

As = 42 ppm (±11)

As = 35 ppm (±9)

As = 4,086 ppm (±108)

As  = 64 ppm (±8)

As = 370 ppm (±18)

As = 2,527 ppm (±78)

As = 440 ppm (±15)

As = 34 ppm (±10)

As = 370 ppm (±19)

Groundwater encountered at 9.8 feet during
drilling

As = 51 ppm (±8)
As = 72 ppm (±8)

As = 46 ppm (±10)

As = <26 ppm

As = 27 ppm (±8)

As = <22 ppm

As = <19 ppm

As = 34 ppm (±10)

As = <30 ppm

As = <28 ppm

As = <18 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous24

Hand-augered from 0 to 2 feet bgs.

N/A

19.29

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.53
USACE (Locks)

1270637.07
239107.26

WA State Plane,North
NAD83 (feet)

11.24

Note: Please see Figure 1-1 for explanation of symbols
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PAI-24-
21.3-22.3

CA

48
Gray fine to medium sand with trace silt

(dense, wet) (Qva)
Grades to dark gray
Gray sandy silt with occasional gravel (dense,

moist) (Qva)

Gray silty fine to medium sand (Qva)
Gray silt with trace sand and occasional gravel

(hard, moist) (Qpgd)

Temporary pre-pack well screen installed from
21.5 to 22.5 feet bgs; grab groundwater
sample PAI-24D-160926 collected.

SP

ML

SM

ML

NAPL
NS

NS

NS

NS

266.8
<1

<1

<1

<1

<1

As = 24 ppm (±7)
Jar test: thin brown NAPL at top covers 80%

As = 43 ppm (±14)

As = <18 ppm

As = <25 ppm

As = <16 ppm

As = <21 ppm

As = < 16 ppm

Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
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See adjacent boring PAI-24D for soil
descriptions

Temporary pre-pack well screen installed from
9.8 to 10.8 feet bgs; grab groundwater
sample PAI-24S-160926 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

SBSDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous11

Hand-augered from 0 to 2 feet bgs.

N/A

20.86

Drilling
Equipment

9/26/2016

9/26/20169/26/2016

30.66
USACE (Locks)

1270636.94
239108.25

WA State Plane,North
NAD83 (feet)

9.80

Note: Please see Figure 1-1 for explanation of symbols

FIELD DATA

D
ep

th
 (

fe
et

)

0

5

10

In
te

rv
al

E
le

va
tio

n 
(f

ee
t)

30

25

20

S
am

pl
e 

N
am

e
T

es
tin

g

R
ec

ov
er

ed
 (

in
)

G
ra

ph
ic

 L
og

C
o

lle
ct

ed
 S

am
p

le

B
lo

w
s/

fo
ot

MATERIAL
DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

Log of Boring PAI-24S

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-24

Sheet 1 of 1

S
he

en

H
ea

ds
pa

ce
V

ap
or

 (
pp

m
) REMARKS

D
at

e:
6/

30
/1

7 
P

at
h:

P
:\0

\0
18

68
46

\G
IN

T
\0

18
68

46
01

.G
P

J 
 D

B
Li

br
ar

y/
Li

br
ar

y:
G

E
O

E
N

G
IN

E
E

R
S

_D
F

_S
T

D
_U

S
.G

LB
/G

E
I8

_E
N

V
IR

O
N

M
E

N
T

A
L_

S
T

A
N

D
A

R
D



See adjacent boring PAI-11 for soil descriptions

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

RNM

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 2 feet bgs.

N/A

13.54

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

28.23
USACE (Locks)

1270804.73
239185.15

WA State Plane,North
NAD83 (feet)

14.69

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-25D

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington
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Project:

Project Location:

Project Number:
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Temporary pre-pack well screen installed from
27.13 to 28.63 feet; grab groundwater
sample PAI-25D-190927 collected.

Note: Please see Figure 1-1 for explanation of symbols

FIELD DATA

D
ep

th
 (

fe
et

)

20

25

In
te

rv
al

E
le

va
tio

n 
(f

ee
t)

5

0

S
am

pl
e 

N
am

e
T

es
tin

g

R
ec

ov
er

ed
 (

in
)

G
ra

ph
ic

 L
og

C
o

lle
ct

ed
 S

am
p

le

B
lo

w
s/

fo
ot

MATERIAL
DESCRIPTION

G
ro

up
C

la
ss

ifi
ca

tio
n

W
at

er
 L

ev
el

Log of Boring PAI-25D (continued)

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-25

Sheet 2 of 2

S
he

en

H
ea

ds
pa

ce
V

ap
or

 (
pp

m
) REMARKS

D
at

e:
6/

30
/1

7 
P

at
h:

P
:\0

\0
18

68
46

\G
IN

T
\0

18
68

46
01

.G
P

J 
 D

B
Li

br
ar

y/
Li

br
ar

y:
G

E
O

E
N

G
IN

E
E

R
S

_D
F

_S
T

D
_U

S
.G

LB
/G

E
I8

_E
N

V
IR

O
N

M
E

N
T

A
L_

S
T

A
N

D
A

R
D



PAI-26-
11.6-12.3

CA

32

30

46

49

3½-inches asphalt concrete
Brown fine to coarse sand with silt, gravel and

trace organic matter (loose, moist) (fill)
Gray silty fine to coarse sand with gravel and

occasional cobbles (medium dense, moist)
(fill)

Geogrid at 1.5 feet
Gray sandy silt with gravel and trace wood

(medium stiff, moist) (fill)
Grades to gray and brown
Gray fine to medium sand with trace silt (loose,

moist) (fill)
Gray silt (medium stiff, moist) (fill)
Brown silt with organic matter (decaying wood)

(soft, moist) (fill)
Gray silty fine sand with gravel (loose, moist)

(fill)
Dark gray sandy silt (fill)
Black with occasional light gray and orange

fused agglomerate (fine sand- to coarse
gravel-sized) (fill)

Grades to vesicular fused agglomerate and
coarser

With fine to medium sand
Dark gray silty fine to coarse sand to sandy silt

(loose/soft, moist) (fill)
Black fused agglomerate (loose, wet) (fill)

Dark gray fine gravel with trace silt and sand
(loose, wet) (fill)

Grades to olive
Brown organic matter (decaying wood) (fill)
Gray fine to medium sand with trace silt and

organic matter (loose, wet) (Qvr)
Grades coarser
Gray fine to medium sand with silt, occasional

gravel and trace organic matter (medium
dense, wet) (Qvr)

Grades to dark gray without organic matter

Gray and black fine to coarse sand with trace
silt and occasional gravel (dense, wet) (Qvr)

Dark gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qvr)

1-cm layer dark gray sandy silt with occasional
gravel (medium stiff, moist) (Qvr)

Gray fine to coarse sand with occasional gravel
(medium dense, wet) (Qvr)

Dark gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

AC

SP-SM

SM

ML

SP

ML

ML

SM

ML

GP

SM/ML

GP

GP

WD

SP

SP-SM

SP

SP-SM

SP

SP-SM

NS

NS

NS

NS
NS
NS

NS

NS
SS

NS

SS
MS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1
<1
<1

<1

<1
<1

<1

<1
41.7

13.9

4.4
<1

<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"
 No recovery from 0 to 2 feet

As = <21 ppm

As = <20 ppm

As = <26 ppm

As = 31 ppm (±10)

As = 38 ppm (±12)

As = 322 ppm (±20)
As = 36 ppm (±7); blocky sheen

As = 16 ppm (±4)

As = 43 ppm (±8)

As = <25 ppm
As = 382 ppm (±22)

Groundwater encountered at 11.3 feet during
drilling

As = 295 ppm (±12)
As = 349 ppm (±24)
As = 883 ppm (±21)

As = 203 ppm (±11)
As = 252 ppm (±14)

As = 147 ppm (±9)

As = <22 ppm

As = 24 ppm (±7)

As = <28 ppm

As = <16 ppm

As = <23 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous29

Hand-augered from 0 to 1½ feet bgs.

N/A

20.25

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

31.57
USACE (Locks)

1270722.02
239071.36

WA State Plane,North
NAD83 (feet)

11.32

Note: Please see Figure 1-1 for explanation of symbols
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PAI-26-
20.25-25.25

CA

60

48

Gray fine to medium sand with trace silt and
occasional gravel (dense, wet) (Qva)

Gray fine to medium sand with silt and
occasional gravel (dense, wet) (Qva)

Gray to dark gray silt with trace sand (hard,
wet) (Qpgd)

Grades with sand, moist
Grades with trace sand and occasional gravel
Grades with sand
Grades with trace sand
Grades to dark gray

Temporary pre-pack well screen installed from
20.25 to 25.25 feet bgs; grab groundwater
sample PAI-26D-190928 collected.

SP

SP-SM

ML

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

As = <24 ppm

As = 23 ppm (±7)

As = <20 ppm

As = <19 ppm

As = <21 ppm

As = <19 ppm

As = <26 ppm

As = <24 ppm

As = <23 ppm

As = 21 ppm (±6)

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-26D for soil
descriptions

Temporary pre-pack well screen installed from
11.4 to 12.4 feet bgs; grab groundwater
samples PAI-26S-190928 and duplicate
PAI-26D-160928 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous12.5

Hand-augered from 0 to 1½ feet bgs.

N/A

20.13

Drilling
Equipment

9/27/2016

9/27/20169/27/2016

31.55
USACE (Locks)

1270721.42
239071.53

WA State Plane,North
NAD83 (feet)

11.42

Note: Please see Figure 1-1 for explanation of symbols
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PAI-27-
10-12.5

CA

47

40

36

Brown fine to coarse sand with silt, occasional
gravel and trace organic matter (roots)
(loose, moist) (fill)

Brown medium sand (loose, moist) (fill)

Grades with trace silt
Gray silty fine sand with occasional gravel

(medium dense, moist) (fill)

Gray silty fine to coarse gravel with sand
(medium dense, moist) (fill)

Black sooty silty fused agglomerate (fine to
coarse sand-sized) (loose, moist) (fill)

Two very smooth glassy pieces
Black fused vesicular agglomerate (fine to

coarse gravel-sized with sand-sized) with
brick debris (loose, wet) (fill)

Grades without brick debris

1-inch layer tan fused agglomerate

With occasional light colored platy fused
agglomerate

Gray silty fine to medium sand with occasional
gravel (medium dense, wet) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense, wet)
(Qvr)

Alternates gray and dark gray

SP-SM

SP

SM

GM

SM

GP

SM

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

HS

MS

NS

MS

SS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

78.2

326.1

90

40.1

24.2

1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"

As = <21 ppm

As = 59 ppm (±15)

As = <21 ppm
Groundwater encountered at 6.2 feet during

drilling
As = <22 ppm

Jar test: fine sand-sized blebs covering ~20% of
surface; trace blebs suspended in water column

As = 26 ppm (±5)

As = 92 ppm (±11)

As = 130 ppm (±10)

As = 268 ppm (±20)

As = 245 ppm (±11)

As = 51 ppm (±7)

As = 38 ppm (±5)

As = 87 ppm (±6)

As = 16 ppm (±4)

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous30

Hand-augered from 0 to 5 feet bgs.

N/A

17.68

Drilling
Equipment

9/28/2016

9/28/20169/28/2016

25.84
USACE (Locks)

1270773.32
239024.91

WA State Plane,North
NAD83 (feet)

8.16

Note: Please see Figure 1-1 for explanation of symbols
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PAI-27-
25.5-26.5

CA

24

52

Gray silty fine to medium sand with occasional
gravel (medium dense, wet) (Qvr)

Gray fine to medium sand with trace silt and
gravel (medium dense, wet) (Qvr)

Gray silty fine to medium sand with occasional
gravel (medium dense, wet) (Qvr)

Gray silty fine to coarse gravel with sand
(dense, wet) (Qvr)

Gray silt with sand (stiff, moist) (Qvr)
Dark gray silty fine sand (medium dense, wet)

(Qvr)
Dark gray fine to medium sand with silt and

occasional gravel (dense, wet) (Qvr)

Gray silty fine to medium sand with occasional
gravel (dense, wet) (Qvr)

Gray silty fine to coarse gravel with sand
(dense, wet) (Qvr)

Dark gray silty fine sand with occasional gravel
(dense, wet) (Qvr)

Gray silt with trace sand and occasional gravel
(hard, moist) (Qpgt)

Dark gray to black silty fine to medium sand
with occasional gravel (dense, wet) (Qpgt)

Grades finer
Temporary pre-pack well screen installed from

25.3 to 26.3 feet bgs; grab groundwater
sample PAI-27D-160928 collected.

SM

SP

SM

GM

ML

SM

SP-SM

SM

GM

SM

ML

SM

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

As = 15 ppm (±4)

As = 27 ppm (±6)

As = 22 ppm (±5)

As = 31 ppm (±7)

As = 26 ppm (±5)

As = <19 ppm

As = <14 ppm

As = <12 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-27D for soil
descriptions

Temporary pre-pack well screen installed from
9.5 to 12.5 feet bgs; grab groundwater
sample PAI-27S-160928 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous12.5

Hand-augered from 0 to 5 feet bgs.

N/A

20.29

Drilling
Equipment

9/28/2016

9/28/20169/28/2016

25.91
USACE (Locks)

1270773.62
239026.05

WA State Plane,North
NAD83 (feet)

5.62

Note: Please see Figure 1-1 for explanation of symbols
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PAI-28-
10-11

CA

28

12

30

Brown fine to coarse sand with trace silt (loose,
moist) (fill)

Brown silty fine to coarse sand with occasional
gravel (medium dense, moist) (fill)

Grades with gravel

Grades with wood, becomes loose and wet
Gray-brown silt with trace sand and trace wood

(soft, moist) (fill)
Black silty fine to coarse gravel with sand and

black fused vesicular agglomerate (fine
gravel-sized) (loose, wet) (fill)

Gray silty fine to medium sand (medium dense,
wet) (fill)

½-inch black layer
Olive layer
Gray silt with gravel and sand to silty gravel

(medium stiff/medium dense, wet) (fill)
Gray silt with gravel and sand (medium stiff,

wet) (Qvr)
Dark gray silty fine to medium sand with

occasional gravel (loose, wet) (Qvr)
Gray silty fine to coarse gravel with sand

(medium dense, wet) (Qvr)
Grades to dense
Gray silty fine sand (dense, wet) (Qvr)
Gray sandy silt with occasional gravel (hard,

moist) (Qvr)
Temporary pre-pack well screen installed from

6 to 11 feet bgs; grab groundwater sample
PAI-28S-160929 collected.

SP

SM

ML

GM

SM

ML/GM

ML

SM

GM

SM

ML

NS

NS

NS

NS

NS

NS

HS

SS

MS

MS

NAPL

NS

NS

NS

137.6

42.8

5.5

4.9

<1

<1

16.1

5.8

1.1

19.5

60.7

1.8

XRF Readings "As = X ppm"

Groundwater encountered at 4.5 feet during
drilling

As = 113 ppm (±18)

As = 3,926 ppm (±102)

As = 402 ppm (±32); sheen has brief popping
and color; both dissipate in 10 seconds or less

As = 819 ppm (±52)

As = <79 ppm

Liner damaged, likely due to dense gravel

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous13.5

Hand-augered from 0 to 2 feet bgs.

N/A

22.29

Drilling
Equipment

9/29/2016

9/29/20169/29/2016

30.3
USACE (Locks)

1270660.37
239171.22

WA State Plane,North
NAD83 (feet)

8.01

Note: Please see Figure 1-1 for explanation of symbols
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PAI-29-
7.9-8.4

CA

18

50

40

Brown fine to medium sand with silt and trace
organic matter (fine roots) (loose, moist)
(fill)

Brown fine to coarse sand with trace silt (loose,
moist) (fill)

Liner encountered at 1.6 feet

Gray silty fine to coarse sand (medium dense,
moist) (fill)

Gray sandy silt with gravel and organic matter
(medium stiff, moist) (fill)

Gray silty fine to coarse sand with gravel
(medium dense, moist) (fill)

Black soot with trace silt, sand and organic
matter (medium stiff, moist) (fill)

Brick fragment encountered at 6.4 feet
Gray sandy silt with gravel (stiff, moist) (fill)
Gray silty fine sand with occasional gravel

(dense, moist) (fill)
Trace brick dust at 7.2 feet
Brown silty fine sand with occasional gravel and

trace organic matter (medium dense, moist)
(fill)

Gray silt with sand, organic matter at top,
darker laminae likely decaying organic
matter (hard, moist) (Qpgd)

Gray with orange mottling sandy silt with
occasional gravel (hard, moist) (Qpgd)

Grades to no mottling
Gray with orange mottling silty fine sand (Qpgd)
Grades to no mottling
Gray sandy silt with occasional gravel (hard,

moist) (Qpgd)

SP-SM

SP

SM

ML

SM

SOOT

ML

SM

SM

ML

ML

SM

ML

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

XRF Readings "As = X ppm"

As = 40 ppm (±8)

As = 78 ppm (±10)

As = <32 ppm

As = 169 ppm (±12)

As = <20 ppm

As = <21 ppm

As = <15 ppm

As = <16 ppm

As = <23 ppm

As = <26 ppm

As = <17 ppm

As = <23 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous13.4

Hand-augered from 0 to 3½ feet bgs.

N/A
Drilling
Equipment

9/29/20169/29/2016

33.64
USACE (Locks)

1270655.38
239052.22

WA State Plane,North
NAD83 (feet)

Not encountered

Note: Please see Figure 1-1 for explanation of symbols
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PAI-30-
8-9
CA

43

30

52

48

Brown silty fine to coarse sand with gravel
(medium dense, moist) (fill)

Brown organic matter (decaying small wood
pieces) (fill)

Black silty sooty fine to coarse sand with trace
fused agglomerate (medium dense) (fill)

Black silty fused agglomerate (fine to coarse
sand-sized) with sand, soot and occasional
gravel (loose, wet) (fill)

Grades to very loose

With gravel
Gray-black silt with trace organic matter

(medium stiff, moist) (fill)
One piece of wood encountered
Gray silt with occasional gravel (medium stiff,

moist) (fill)
Grades to brown with trace organic matter
Grades to dark brown
Gray silt with occasional gravel (stiff, moist)

(Qvr)
Orange and brown mottling
Gray silty fine sand with occasional gravel

(dense, moist) (Qvr)
Grades to dark gray

Gray silt (medium stiff, moist) (Qvr)

Grades sandy and soft, wet

Gray silty fine to medium sand (very loose, wet)
(Qvr)

Grades to loose
Grades to medium dense
Gray silty fine to medium sand (dense, wet)

(Qva)
Grades with gravel and very dense
Grades to gray with light purple to mauve color
Temporary pre-pack well screen installed from

SM

WD

SM

SM

ML

ML

ML

SM

ML

SM

SM

NS

NS

NS

NS

NS

NS

NS

SS

SS

SS

SS

SS

MS

SS

SS

NAPL

<1

<1

<1

<1

1.6

4.9

10.8

8.6

9.6

29.9

66.8

83.4

185.6

8.2

XRF Readings "As = X ppm"

As = 79 ppm (±7)

As = <29 ppm

Groundwater encountered at 2.8 feet during
drilling

As = 32 ppm (±8)

As = <35 ppm

As = 81 ppm (±11)

As = 31 ppm (±7)

As = 54 ppm (±11)

As = <18 ppm

As = <16 ppm

As = <21 ppm

As = <19 ppm

As = 61 ppm (±12)

As = <20 ppm; sheen has color
Jar test: thin NAPL covers surface, small brown

and occasional black blebs cover 20%

As = <19 ppm

As = <16 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

GRL

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous19

N/A

25.85

Drilling
Equipment

9/29/2016

9/29/20169/29/2016

33.75
USACE (Locks)

1270589.08
239145.81

WA State Plane,North
NAD83 (feet)

7.90

Note: Please see Figure 1-1 for explanation of symbols
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  5 to 9 feet bgs; grab groundwater
sample PAI-30S-160929 collected.



PAI-31-
15-16.5

CA

60

60

60

60

Brown-tan sand with silt and gravel (loose,
moist) (fill)

Gray fine to coarse sand with gravel (loose,
moist) (fill)

Dark gray silt with rounded gravel and trace
wood debris (stiff, moist) (fill)

Black semi-solid asphaltic material (loose,
moist) (fill)

Gray fine sand with gravel (loose, moist) (fill)
Black fine sand coated with soot and

occasional gravel (medium dense, moist)
(fill)

Black sand with soot, occasional gravel and
fibrous wood (loose, moist) (fill)

Black gravel with sand coated in soot (loose,
moist) (fill)

Black-gray silt with gravel, occasional sand and
soot (stiff, moist) (fill)

Light gray crushed concrete rubble with metal
debris (loose, moist) (fill)

Black fine sand with silt, gravel and large
cobbles (loose, wet) (fill)

Dark gray fine to medium sand with silt and
gravel (medium dense, moist) (Qvr)

Gray fine to medium sand with silt and

SP-SM

SP

ML

AC

SP

SP

SP

GP

ML

CC

SP-SM

SP-SM

SP-SM

NS

NS

NS

NS

NS

SS

NS

SS

MS

NS

NS

NS

NS

NS

NS

MS

NS

NS

NS

<1

<1

<1

1.1

3.4

41.0

97.2

42.2

31.7

125.3

68.1

14.1

29.2

16.2

13.8

27.2

10.7

6.0

XRF Readings "As = X ppm"

As = <25 ppm

As = <40 ppm

As = <32 ppm

As = <30 ppm; slight blue sheen

As = <42 ppm

As = 151 ppm (±29)

As = 231 ppm (±40); rainbow sheen
hydrocarbon-like odor

As = 128 ppm (±19)

As = 391 ppm (±39)

As = <31 ppm

As = <34 ppm
Groundwater encountered at 15 feet during

drilling

As = <73 ppm; rainbow sheen popping

As = <44 ppm

As = <40 ppm

As = <25 ppm

As = <31 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous31

Hand-augered from 0 to 2 feet bgs.

N/A

6.97

Drilling
Equipment

10/18/2016

10/18/201610/18/2016

29.87
USACE (Locks)

1270674.32
239144.6

WA State Plane,North
NAD83 (feet)

22.90

Note: Please see Figure 1-1 for explanation of symbols
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PAI-31-
27-29.5

CA

60

60

12

      occasional gravel (very dense, moist)
(Qva)

Gray fine sand with silt and occasional gravel
(loose, wet) (Qva)

Dark gray fine to medium sand with silt and
gravel (loose, moist) (Qva)

Gray fine to medium sand with silt and gravel
(medium dense, moist) (Qva)

Gray fine sand with silt, occasional gravel and
large cobbles (loose, moist) (Qva)

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qva)

Dark gray to gray fine sand with silt and
occasional gravel (very dense, moist to wet)
(Qpgt)

Light gray fine sand with silt and gravel (very
dense, moist) (Qpgt)

Temporary pre-pack well screen installed from
27 to 29.5 feet bgs; grab groundwater
sample PAI-31D-161018 collected.

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

6.1

2.4

2.8

4.3

3.4

1.1

1.0

<1

<1

<1

<1

As = <19 ppm

As = <21 ppm

As = <25 ppm

As = <20 ppm

As = <29 ppm

As = <20 ppm

As = <35 ppm

As = <34 ppm

As = <24 ppm

As = <16 ppm

As = <24 ppm

As = <26 ppm

As = <26 ppm

Note: Please see Figure 1-1 for explanation of symbols
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See adjacent boring PAI-31D for soil
descriptions

Temporary pre-pack well screen installed from
15 to 16.5 feet bgs; grab groundwater
sample PAI-31S-161018 collected.

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Geoprobe 7730 DT

Cascade Drilling Drilling
Method Continuous16.5

Hand-augered from 0 to 2 feet bgs.

N/A

17.6

Drilling
Equipment

10/18/2016

10/18/201610/18/2016

30
USACE (Locks)

1270674.92
239146.62

WA State Plane,North
NAD83 (feet)

12.40

Note: Please see Figure 1-1 for explanation of symbols
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60

60

60

60

Brown fine to coarse sand with trace silt (loose,
moist) (fill)

Dark brown sand with silt, occasional gravel
and wood debris and 1 inch layer of
asphaltic material (loose, moist) (fill)

Black fine sand with gravel coated in soot and
cobbles up to 3 inches in diameter (loose,
moist) (fill)

Black gravel with sand coated in soot and wood
debris (loose, wet) (fill)

Black to dark gray fine sand with silt, gravel,
large cobbles and wood debris (medium
dense, moist) (fill)

Dark gray fine sand with silt and trace gravel
(loose, wet) (fill)

Gray fine sand with silt and occasional gravel
(loose, wet) (fill)

Black fine sand with gravel, soot coated (loose,
moist) (fill)

Gray sand with silt and coarse gravel (loose,
moist) (Qvr)

Dark gray fine to medium sand with silt, gravel
and large cobbles up to 6 inches in
diameter (loose, moist) (Qvr)

Gray fine to medium sand with trace silt and
trace gravel (loose, moist) (Qva)

SP

SP-SM

SP

GP

SP-SM

SP-SM

SP-SM

SP

SP-SM

SP-SM

SP

NS

NS

NS

NS

NS

NS

NS

SS

SS

NS

NS

NS

NS

NS

NS

NS

NS

NS

<1

<1

4.5

11.4

7.0

31.6

230.7

172.9

76.3

1.3

3.6

<1

8.9

9.6

11.7

6.2

2.5

XRF Readings "As = X ppm"

As = <20 ppm

As = 34 ppm (±11)

As = 62 ppm (±15)

As = 355 ppm (±24)

As = 908 ppm (±29)
Groundwater encountered at 7 feet during drilling

As = 531 ppm (±30)

As = 595 ppm (±24)
Hydrocarbon-like odor

As = 333 ppm (±18)

As = 111 ppm (±13)

As = 402 ppm (±15)

As = 294 ppm (±13)

As = 237 ppm (±25)

As = <20 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous31

Hand-augered from 0 to 2 feet bgs.

N/A

11.08

Drilling
Equipment

10/18/2016

10/18/201610/18/2016

29.72
USACE (Locks)

1270661.22
239168.47

WA State Plane,North
NAD83 (feet)

18.64

Note: Please see Figure 1-1 for explanation of symbols
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PAI-32-
21-23.4

CA

PAI-32-
23.4-26

CA

60

60

12

Gray fine to medium sand with silt and
occasional gravel (medium dense, moist)
(Qva)

Gray fine to medium sand with silt and
occasional gravel (very dense, moist) (Qpgt)

Light gray fine to medium sand with silt and
gravel (very dense, moist) (Qpgt)

Gray fine sand with silt and gravel (very dense,
moist) (Qpgt)

Temporary pre-pack well screen installed from
21 to 26 feet bgs; grab groundwater sample
PAI-32D-161018 collected.

SP-SM

SP-SM

SP-SM

SP-SM

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

32.8

4.2

1.8

5.3

2.0

4.7

1.3

<1

<1

<1

As = 26 ppm (±8)

As = <19 ppm

As = <34 ppm

As = <47 ppm

As = <17 ppm

As = <22 ppm

As  = <26 ppm

Note: Please see Figure 1-1 for explanation of symbols
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Log of Boring PAI-32D (continued)

Puget Sound Energy GWPS

Gas Works Park, Seattle, Washington

0186-846-01

Project:

Project Location:

Project Number:
Figure 1-35

Sheet 2 of 2

S
he

en

H
ea

ds
pa

ce
V

ap
or

 (
pp

m
) REMARKS

D
at

e:
6/

30
/1

7 
P

at
h:

P
:\0

\0
18

68
46

\G
IN

T
\0

18
68

46
01

.G
P

J 
 D

B
Li

br
ar

y/
Li

br
ar

y:
G

E
O

E
N

G
IN

E
E

R
S

_D
F

_S
T

D
_U

S
.G

LB
/G

E
I8

_E
N

V
IR

O
N

M
E

N
T

A
L_

S
T

A
N

D
A

R
D



PAI-33-
11.5-12.5

CA

PAI-33-
12.5-15

CA

60

60

60

60

1.5-inch brick paved surface
Brown fine to coarse sand with gravel (loose,

moist) (fill)
Brown fine sand with silt and gravel (loose,

moist) (fill)
Black fine sand with silt and gravel coated in

soot (loose, moist) (fill)

Black with brown-orange mottling fine to
medium sand with silt, gravel and metal
debris (fill)

Black fine sand with silt, gravel and wood
debris (fill)

Gray fine sand with gravel and cobbles (fill)

Black fine sand with silt and gravel coated in
soot (fill)

Gray fine to medium sand with gravel (loose,
moist) (fill)

Black fine sand with silt and gravel coated in
soot (fill)

Gray-green fine sand with gravel and trace
vesicular metallic agglomerate (medium
dense, moist) (fill)

(½-inch pocket of yellow-coated grains at 9¾
feet)

Gray fine sand with silt (loose, wet) (fill)

Black stained gravel with sand (loose, wet) (fill)

Brown-gray fine sand with silt coated in NAPL
(fill)

Gray silt with trace sand (loose, wet) (fill)

Black stained fine to coarse sand with trace silt
and gravel, coated in NAPL (fill)

Gray concrete rubble (fill)

BRICK

SP

SP-SM

SP-SM

SP-SM

SP-SM

SP

SP-SM

SP

SP-SM

SP

SP-SM

GP

SP-SM

ML

SP

CC

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NAPL

HS

NAPL

MS

NS

<1

<1

<1

<1

<1

<1

<1

<1

<1

7.5

<1

1.4

<1

3.9

37.2

24.8

300.7

<1

<1

XRF Readings "As = X ppm"

As = <32 ppm

As = 71 ppm (±13)

As = 49 ppm (±14)

As = <37 ppm

As = <31 ppm

As = <37 ppm

As = 268 ppm (±21)

As = 899 ppm (±31)

Groundwater encountered at 9.8 feet during
drilling

As = 6,252 ppm (±114)

As = 1,700 ppm (±51)

As = 7,614 ppm (±190)

As = 7,392 ppm (±197)

Shake test 90% coverage; 1 cm of brown LNAPL

As = 170 ppm (±13); rainbow sheen

As = 80 ppm (±10); shake test 20% coverage; <1
cm of black LNAPL

Strong hydrocarbon-like odor

As = 892 ppm (±38); blocky rainbow sheen

As = <25 ppm

Total
Depth (ft)

Hammer
Data

System
Datum

Start End
Checked By
Logged By

ZASDrilled

Notes:

MWB

Surface Elevation (ft)
Vertical Datum

Driller

Groundwater
Depth to
Water (ft)Date Measured Elevation (ft)

Easting (X)
Northing (Y)

Sonic DB320

Cascade Drilling Drilling
Method Continuous35

Hand-augered from 0 to 2 feet bgs.

N/A

18.07

Drilling
Equipment

10/19/2016

10/19/201610/19/2016

34.01
USACE (Locks)

1270710.62
239156.29

WA State Plane,North
NAD83 (feet)

15.94

Note: Please see Figure 1-1 for explanation of symbols
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PAI-33-
25-30

CA

60

60

60

Dark gray fine to medium sand with silt and
gravel (medium dense, moist) (Qvr)

Gray fine to medium sand with silt and
occasional gravel (medium dense to very
dense, moist) (Qvr)

Gray fine to medium sand with silt and gravel
(very dense, moist) (Qvr)

Gray fine to medium sand with silt, occasional
gravel and large cobbles (medium dense,
moist) (Qvr)

Gray fine to medium sand with silt, occasional
gravel and large cobbles (dense, moist)
(Qva)

Light gray fine sand with silt and gravel (very
dense, moist) (Qpgt)

Temporary pre-pack well screen installed from
25 to 30 feet bgs; grab groundwater sample
PAI-33D-161019 collected.
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Note: Please see Figure 1-1 for explanation of symbols
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See adjacent PAI-33D for soil descriptions

Temporary pre-pack well screen installed from
10 to 15 feet bgs; grab groundwater sample
PAI-33S-161019 collected.
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See adjacent boring PAI-33D for soil
descriptions
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Note: Please see Figure 1-1 for explanation of symbols
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Puget Sound Energy GWPS
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Figure 1-38
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Temporary pre-pack well screen installed from
15 to 20 feet bgs; grab groundwater sample
PAI-33M-161019 collected.
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Gas Works Park Liner Repair (Layfield) 

 



 

  
STRATEGIC LOCATIONS ACROSS NORTH AMERICA 

 
 

4001 Oakesdale Ave SW, Suite 200    ■ Toll Free: 1 800 796-6868  ■ E-Mail: robert.emmons@layfieldgroup.com ■  

Renton, WA  98057       ■ Fax: (425) 254-1575   ■ Robert’s Phone: (425) 503-6979 

                   Web: www.layfieldgroup.com 

 

 

Date: October 19
th
, 2016     Ph:  253-722-2418 

To: GeoEngineers, Inc.       Email: sbsmith@geoengineers.com 

Attn: Sandra B Smith      Pages (1) 
 

Re: Gas Works Park   Subcontract agreement #0186-846-01 Layfield 093016 

           

 

Sandy,  
 

Per your request we are forwarding documentation for work completed October 12, 2016.    
  

Layfield crew consisting of Layfield Superintendent, Layfield Technician and acting Layfield PM with 

the help of Brian Anderson of GeoEngineers located two areas where sod had been placed and holes 

filled where liner needed repair approximately 6” diameter holes.   Layfield crew cut circles in the sod 

approximately 36” diameter and removed soil down to expose geocomposite. We took care to cut the 

sod as best we could and place both soil and sod on tarps adjacent to holes.    

 

With the soil removed we cut the geocomposite in slits that we then peeled back to install patches.   It 

was determined we could install the patches best by slipping new EnviroLiner 6030HD liner pieces in 

under the existing liner.   The patches and the existing liner were then sanded with a grinding wheel.    

While this was done we tested out DemTech extrusion welder with trial extrusion welds to insure 

adequate adhesion.  With the patch areas fully prepped and the extrusion machine tested we welded 

both patches one after the other.   Layfield Superintendent then did a pick test on the patches to assure 

extrusion weld completion in addition to test welds done to test out equipment prior to patching.  See 

results of Pre-weld coupon testing attached.     

 

Next we folded back the geocomposite and laid a double layer of 8oz geotextile over the slit 

geocomposite and liner holes filled the holes and placed sod cut-outs back as best we could.   We took 

numerous buckets of water to help settle soil and work dirt around sod.   See pictures of respective 

areas with sod back in place.   

 

If you have any further questions on the work please give me a call.   

 

 

 

 

Best Regards, 

Layfield 
 

 

Robert  Emmons       

BDM / Project Manager    
remmons@layfieldgroup.com     

Ph (425) 503-6979       

USA Corporation, Containment Division 

mailto:remmons@layfieldgroup.com
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Extending sod cut  

 

 
Testing out of DemTech extrusion welding machine prior to use to make patches 
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Example of DemTech Extrusion Welder 

 

 
Patch #1 closest to Lake 
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Patch #2 

 
Backfilled and sod replaced Patch #1 
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Backfilled and sod replaced patch #2 

 

Attachment see Pre-Weld Destructive Sample Information and Daily Field Report 







 

 

ATTACHMENT 2B-3-3 
Temporary Screen Specifications (Geoprobe®) 

 



cdelavia
Rectangle

cdelavia
Text Box
Attachment 3. Temporary Well Screen Specifications (Geoprobe 0.75-in x 1.4-in OD Pre-packed Screen Monitoring Wells SOP)



 

 

ATTACHMENT 2B-3-4 
Final Data Package for Hydraulic Profiling Tool Services 

(Cascade Technical Services) 



 
 

  

Final Data Package for Hydraulic Profiling 
Tool Services 
Site  Location:  Gas  Works  Park  Site–  2101  North  Northlake  Way,  Seattle,  WA 

Project Number:  302169067 

Report Date:  October  18,  2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared for: Prepared by: 

GeoEngineers, Inc.  Cascade Technical Services 
Chris L. Bailey, PE  Daniel Caputo 
600 Stewart Street, Suite 1700 13050 W 43rd Drive, Suite 100 
Seattle, Washington 98101 Golden, Colorado 80403 
Tel. / 206.239.3246 Tel. / 303.423.2547 
E-Mail / cbailey@geoengineers.com E-Mail /DCaputo@cascade-env.com 
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Project Narrative  
Cascade Technical Services (Cascade) is pleased to present this data report to GeoEngineers, Inc. for the 

hydraulic profiling tool (HPT) services that were provided on October 7th, 2016 at your site located at the 

corner of 2101 North Northlake Way in Seattle, Washington 98103.  

The results associated with the data and plots presented in this report were generated in accordance to 

Cascade’s and Geoprobe’s Standard Operating Procedures (SOPs) for HPT services.  

All field work and data management were completed by trained, scientific professionals and all quality 

assurance/quality control  (QA/QC) measurements associated with these data were  found to be within 

the  tolerances  set  forth  in  the  SOPs  for  these  services.  Pressure  tests  conducted  previous  to,  and 

subsequent to the HPT borings were found to be within the tolerances set forth for this HPT survey and 

therefore the data are deemed acceptable for use. Exception/deviations regarding these pressure tests 

and the related data are noted on the HPT summary table that is part of this report.  

This  report  contains  the  HPT  plots  for  each  of  the  HPT  locations;  each  plot  is  scaled  to  show  the 

responses on the same scale. The scales selected are based on the highest response for each respective 

data channel.  

I  certify  that  the data package  is  in  compliance with  the  terms  and  conditions of  the  contract, both 

technically  and  for  completeness,  for  other  than  the  conditions  detailed  above.  Release  of  the  data 

contained  in  this  hard  copy  data  package  has  been  authorized  by  the  laboratory  manager  or  his 

designee, as verified by the following signature.  

 

Signature: ___________________________________ 

Daniel Caputo, Western Regional Manager of Site Characterization Services 
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Project Site Map and HPT Locations 
Approximate boring locations are provided below. Field staff estimated boring locations using reference 

points observed on site in relation to the same reference points visible in Google Earth map software.  
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Hydraulic Profiling Tool Data Summary Table   
Provided  below  is  a  summary  of  HPT  information,  including  pre‐boring  pressure  tests  and  any  deviations  from  the  standard  operating 

procedure that occurred during the field activities. 

HPT Location  Total Depth (ft) 

Pre Boring HPT Pressure Tests (psi)  Successful 
Dissipation Test(s) 

Depths (ft)  Comments/Deviations Top w Q=0  Bottom w Q=0  Pressure Δ w Q=0  Pass/Fail* 

HPT‐1a  24.15  17.255  17.032  0.223  PASS  13.85, 24.20 
Boring advance to refusal. Electrical 

conductivity not functional during boring.  

HPT‐2  28.75  17.340  17.123  0.217  PASS  15.80, 23.80 
Boring advance to refusal. Electrical 

conductivity not functional during boring. 

HPT‐3  34.80  17.418  17.197  0.221  PASS  22.20 
Boring advance to refusal. Electrical 

conductivity not functional during boring. 

HPT‐4  27.55  17.474  17.247  0.227  PASS  13.90,  22.00 
Boring advance to refusal. Electrical 

conductivity not functional during boring. 

HPT‐5  21.90  17.404  17.175  0.229  PASS  13.10 
Electrical conductivity not functional during 

boring. 

  *Pass/Fail criteria is 0.22 psi ± 10%. 
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Hydraulic Profiling Tool Data Plots  
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Reference Material  
The sections below provide information regarding the Cascade Personnel present at the site during the 

field activities,  the specific equipment used during  field activities, and background  information on  the 

HPT system.  

Cascade Personnel 
The following personnel were present during field activities at the Site: 

 Mr. Zachary Hilborn, Cascade Technical Services (HRSC Specialist) 

 Mr. Kyle Ceruti, Cascade Technical Services (DPT Operator) 

Equipment  
The following equipment was utilized during field activities at the Site:  

 Geoprobe 78 Series Direct Push Drill Rig 

 Geoprobe FI 6000 Computer 

 K6300 HPT Controller 

 150' HPT Trunkline 

 1.75" O.D. HPT Probe 

 1.75" O.D. Drive Rods 

HPT System Overview 
The HPT  system  is  designed  to  evaluate  the  hydraulic  behavior  of  unconsolidated materials.  As  the 

probe is pushed or hammered at 2cm/s, clean water is injected through a screen on the side of the HPT 

probe  at  a  flow  rate  usually  less  than  300 mL/min.  The  injection  pressure, which  is monitored  and 

plotted with  depth,  is  an  indication of  the hydraulic properties  of  the  soil. A  relatively  low pressure 

response  indicates  a  relatively  large  grain  size,  and  the  ability  to  easily  transmit water.  However,  a 

relatively  high  pressure  response  indicates  a  relatively  small  grain  size,  which  correlates  with  the 

inability to transmit water.  

HPT Data Collection 
The HPT system collects depth, advancement rate, hydraulic pressure, and flow information. Additional 
detail regarding each of these parameters is provided below.  

 Depth ‐ Data is collected every 0.05 feet, or twenty points per foot.  

 Pressure ‐ Pressure data is collected in pounds per square inch (PSI). Pressure is an indication of 

hydraulic pressure applied  to  the subsurface by  the HPT system. The system collects both  the 

minimum and maximum pressures over each vertical interval.  

 Flow ‐ Flow data is collected in milliliters per minute (mL/min). Flow is an indication of the rate 

water  that  is pumped out of  the membrane  at  the HPT probe.  The  system  collects both  the 

minimum and maximum flow over each vertical interval.  

 Estimated Hydraulic Conductivity (est. K) – Hydraulic conductivity, symbolically represented as K, 

is an in‐situ property that describes the ease with which water can move through pore spaces or 

fractures.  It  is dependent on  the  intrinsic permeability of  the material  and on  the degree of 

saturation. With respect  to  the HPT system,  the estimated K values are only applicable  to  the 

saturated portion of the formation. The estimated K value  is calculated using the HPT pressure 
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and  flow  data.  It  is  also  necessary  to  collect  HPT  response  test  data  before  and  after  each 

boring. Additionally,  it  is necessary to conduct at  least one pressure dissipation test during the 

logging operation, below the static water table level. 

HPT Reference Testing and Dissipation Tests 
Reference  testing  is  done  to  ensure  that  the  HPT  pressure  transducer  is  working  correctly  and  to 

evaluate the condition of the HPT  injection screen. The HPT reference test also calculates atmospheric 

pressure which is required to obtain static water level readings and to determine the estimated K values 

for the log. HPT reference test utilizes a test tube to specifications such that a valve is located 6 inches 

above the HPT  injection screen and the top of the tube  is 6  inches above the valve. When the tube  is 

filled completely with water, the 12 inches of water will supply an additional 0.433 psi of pressure on the 

injection screen (in addition to atmospheric pressure). When the valve (located 6 inches from the top of 

the  tube  and  6  inches  from  the  injection  screen)  is  opened,  only  0.217  psi  of  additional  pressure  is 

applied to the HPT injection screen. Therefore, the accuracy of the pressure transducer can be assessed 

by comparing the pressure reading when the tube is filled and when the tube is filled to the valve. There 

should be a 0.217 psi difference,  this value  is checked with and without  flow. A  tolerance of ±10%  is 

applied for a passing test.  

Dissipation tests are conducted to determine the additional static pressure added to the HPT pressure 

values  from  water  in  the  formation.  To  conduct  a  dissipation  test,  advancement  of  the  tooling  is 

stopped, the HPT pump  is stopped, and  flow drops to zero. The pressure applied  to the HPT pressure 

transducer  by  the  injection  of  water  into  the  formation  begins  to  dissipate.  This  pressure  should 

dissipate to a value equal to atmospheric pressure plus the static water pressure applied by water in the 

formation.  In  post‐processing  of  the  HPT  log,  the  dissipation  value  and  the  atmospheric  pressure 

determined during HPT reference testing can be used to remove the influence of atmospheric pressure 

and  formational  static  water  pressure  from  the  HPT  pressure  values.  Thereby  correcting  the  HPT 

pressure to values that only indicates the hydraulic properties of the subsurface material.  
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 Data Validation Report 
Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, WA  98101, Telephone:  206.728.2674, Fax:  206.728.2732 www.geoengineers.com 

Project: PSE North Lake Union – 2016 Play Area Investigation (Soil) 

File: 00186-846-01 

Date: November 18, 2016 

Lab Report: (Fremont) 1609139, 1609151, 1609167, 1609188, 1609191, 1609211, 1609321, 
1609324, 1609335, 1609348, 1610280, 1610297, 1610317 

This report presents the results of a United States Environmental Protection Agency (USEPA)-defined Stage 2A 
validation (USEPA Document 540-R-08-005; USEPA, 2009) of analytical data from the analyses of soil 
samples obtained from the Play Area Investigation at the Gas Works Park Site.  Samples obtained were 
submitted to Fremont Analytical Inc. (Fremont) of Seattle, Washington for particle size analysis by 
ASTM Method D422.  Soil samples were also analyzed for chemical oxygen demand (COD) by Standard 
Method 5220C Modified by ALS Environmental (ALS) of Kelso, Washington under subcontract to Fremont. 

The objective of this data quality assessment was to review laboratory analytical procedures and QC results to 
evaluate whether the samples were analyzed using well-defined and acceptable methods that provide 
quantitation limits below applicable regulatory criteria, the precision and accuracy of the data are well defined 
and sufficient to provide defensible data, and the quality assurance/quality control (QA/QC) procedures 
utilized by the laboratory meet acceptable industry practices and standards. 

ARI Sample Delivery Groups (SDGs; noted above) were reviewed for the following quality control (QC) 
elements: 

■ Chain of Custody 

■ Holding Times 

■ Additional/Follow-up Analyses 

■ Method Blanks and Equipment Rinsate Blanks 

■ Laboratory Control Samples 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory and Field Duplicates  

DATA QUALITY ASSESSMENT SUMMARY 

The results for each of the QC elements are summarized below.  The data assessment was performed using 
guidance in two USEPA documents: USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (USEPA, 2016). 

Chain-of-Custody Documentation 

Chain-of-custody forms were provided with the laboratory analytical reports.  No transcription errors were 
found, and the appropriate signatures were applied.  There were no anomalies mentioned in the sample 
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receipt forms, as the samples were transported to the laboratory at the appropriate temperatures of between 
2 and 6 degrees Celsius. 

Holding Times 

The holding time is defined as the time that elapses between sample collection and sample analysis. 
Maximum holding time criteria exist for each analysis to help ensure that the analyte concentrations found at 
the time of analysis reflect the concentration present at the time of sample collection. Established holding 
times were met for all analyses. 

Method Blanks, Trip Blanks, and Equipment Rinsate Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce measurable 
concentrations of the analytes of interest.  Method blanks were analyzed with each batch of samples, at a 
frequency of one per twenty samples.  For all sample batches, method blanks for all applicable methods were 
analyzed at the required frequency.  None of the analytes of interest were detected in any of the method 
blanks. 

Matrix Spikes/Matrix Spike Duplicates 

Because the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a matrix spike (MS) analysis.  One aliquot of sample is 
analyzed in the normal manner, and then a second aliquot of the sample is spiked with a known amount of 
analyte concentration and analyzed.  From these analyses, a %R is calculated.  Matrix spike duplicates (MSD) 
analyses are generally performed for organic analyses as a precision check.  For some organic analytical 
methods, a laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) sample set is 
performed in lieu of a MS/MSD analysis. 

Matrix spike analyses should be performed once per analytical batch or every twenty field samples, whichever 
is more frequent.  The recovery criteria for matrix spikes and laboratory control samples are specified in the 
laboratory documents as are the relative percent difference (RPD) values.  The frequency requirements were 
met for all analyses and the %R/RPD values were within the proper control limits. 

Laboratory Control Samples 

A laboratory control sample is essentially a blank sample that is spiked with a known amount of analyte 
concentration and analyzed.  It is to be treated much like a matrix spike, without the possibility for matrix 
interference.  As there is no actual sample matrix in the analysis, the analytical expectations for accuracy and 
precision are usually more rigorous and qualification would apply to all samples in the batch, instead of the 
parent sample only. 

Laboratory control sample analyses should be performed once per analytical batch or every twenty field 
samples, whichever is more frequent.  The recovery criteria for laboratory control samples are specified in the 
laboratory documents as are the RPD values.  The frequency requirements were met for all analyses, and the 
%R/RPD values were within the proper control limits. 
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Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses.  Two separate 
aliquots of a sample are analyzed as distinct samples in the laboratory, and the RPD between the two results 
is calculated.  Duplicate analyses should be performed once per analytical batch.  If one or more of the 
samples used has a concentration greater than five times the reporting limit for that sample, the absolute 
difference is used instead of the RPD as a measurement of precision. 

Laboratory duplicates were analyzed at the proper frequency and the specified acceptance criteria were met, 
with the following exception: 
 

■ SDGs  1609139(Fremont)/K1611836 (ALS) 

1609191(Fremont)/K1611729 (ALS) 

1609321(Fremont)/K1611731 (ALS) 

1609324(Fremont)/K1611736 (ALS) 

1609335(Fremont)/K1611734 (ALS) 

1609348(Fremont)/K1611733 (ALS) 

(COD):  The laboratory performed an internal duplicate on Sample PAI-20-20-25.  The RPD value for COD 
was greater than the control limit of 20%.  The positive result for COD was qualified as estimated (J) in 
this sample and associated batched Samples PAI-14-22-22.5, PAI-15-15-17.4, PAI-15-30-32.5, Dup-1, 
PAI-17-15.8-16.1, PAI-20-20-25, PAI-23-26-28, PAI-23-9.2-9.8, PAI-24-10-11, PAI-24-21.3-22.3, 
PAI-26-11.6-12.3, PAI-26-20.25-25.2, PAI-27-10-12.5, PAI-27-25.5-26.5. 

Field Duplicates 

Field duplicate samples were collected and analyzed along with the reviewed sample batches.  The duplicate 
samples were analyzed for the same parameters as the associated parent samples.  As mentioned above for 
the laboratory duplicates the RPD is used as the criteria for assessing precision, unless one or more of the 
samples used has a concentration less than five times the reporting limit for that sample. If either of the 
sample concentrations were less than this value, the absolute difference is used instead of the RPD as a 
measurement of precision.   

The following field duplicate sample sets were submitted for this sampling event:  
 

■ PAI-15-30-32.5/DUP-1                                  

The RPD values for all target analytes were acceptable. 

OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical methods. Accuracy 
was acceptable, as demonstrated by the LCS and MS/MSD %R values.  Precision was acceptable, as 
demonstrated by the laboratory duplicate, field duplicates, and MS/MSD RPD and absolute difference values, 
with the exceptions noted above. 
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Data were qualified as estimated because of a laboratory precision outlier.  See table below for a summary of 
qualifiers. 

Based on the data quality review, it is our opinion that the analytical data, including data qualified as noted 
above, are of acceptable quality for their intended use.  

SUMMARY OF DATA QUALIFIERS FOR 2016 PLAY AREA SOIL SAMPLING  

Sample ID Analyte Qualifier Reason 

PAI-14-22-22.5 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-15-15-17.4 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-15-30-32.5 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-17-15.8-16.1 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-20-20-25 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-23-26-28 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-23-9.2-9.8 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-24-10-11 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-24-21.3-22.3 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-26-11.6-12.3 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-26-20.25-25.25 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-27-10-12.5 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

PAI-27-25.5-26.5 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

DUP-1 Chemical Oxygen Demand J 
Laboratory duplicate Outlier 

(Precision) 

REFERENCES 

U.S. Environmental Protection Agency (USEPA). “National Functional Guidelines for Inorganic Superfund 
Methods Data Review,” OLEM 9355.0-133, EPA-540-R-2016-001, September 2016. 

U.S. Environmental Protection Agency (USEPA).  “Guidance for Labeling Externally Validated Laboratory 
Analytical Data for Superfund Use,” EPA-540-R-08-005.  January 2009. 



 Data Validation Report 
Plaza 600 Building, 600 Stewart Street, Suite 1700, Seattle, WA  98101, Telephone:  206.728.2674, Fax:  206.728.2732 www.geoengineers.com 

Project: PSE North Lake Union – 2016 Play Area Supplemental Investigation (Groundwater) 

File: 00186-846-01 

Date: November 16, 2016 

Lab Report(s): (Fremont) 1610317, 1609134, 1609139, 1609151, 1609167, 1609188, 1609191, 
1609211, 1609321, 1609324, 1609335, 1609348, 1609367, 1610280, 1610297 

 (ARI) 16I0420, 16I0504, and 16J0354 

This report presents the results of a United States Environmental Protection Agency (USEPA)-defined Stage 2A 
validation (USEPA Document 540-R-08-005; USEPA, 2009) of analytical data from the analyses of 
groundwater samples obtained from the Play Area Investigation at the Gas Works Park Site.  Samples 
obtained were submitted to Fremont Analytical Inc. (Fremont) of Seattle, Washington, for chemical analysis of 
dissolved metals (arsenic and iron) by EPA Method 200.8, sulfide by Standard Method 4500-S2-F, and 
chemical oxygen demand (COD) by Standard Method 5220D.  Additional analyses of groundwater samples 
were submitted to Analytical Resources, Inc., (ARI) of Tukwila, Washington, for chemical analysis of sulfide by 
Standard Method 4500-S2-D. 

The objective of this data quality assessment was to review laboratory analytical procedures and QC results to 
evaluate whether the samples were analyzed using well-defined and acceptable methods that provide 
quantitation limits below applicable regulatory criteria, the precision and accuracy of the data are well defined 
and sufficient to provide defensible data, and the quality assurance/quality control (QA/QC) procedures 
utilized by the laboratory meet acceptable industry practices and standards. 

The Fremont Sample Delivery Groups (SDGs) or ‘Lab Reports’ noted above were reviewed for the following 
quality control (QC) elements: 

■ Chain of Custody 

■ Holding Times 

■ Surrogates/Labeled Compounds 

■ Method and Trip Blanks 

■ Laboratory Control Samples 

■ Matrix Spikes/Matrix Spike Duplicates 

■ Laboratory Duplicates 

■ Field Duplicates 

DATA QUALITY ASSESSMENT SUMMARY  

The results for each of the QC elements are summarized below.  The data assessment was performed using 
guidance from the USEPA document: USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (USEPA, 2016). 
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Chain-of-Custody Documentation 

Chain-of-custody forms were provided with the laboratory analytical reports.  No transcription errors were 
found, and the appropriate signatures were applied.  There were no anomalies mentioned in the sample 
receipt forms, as the samples were transported to the laboratory at the appropriate temperatures of between 
0 and 10 degrees Celsius. 

Holding Times 

The holding time is defined as the time that elapses between sample collection and sample analysis. 
Maximum holding time criteria exist for each analysis to help ensure that the analyte concentrations found at 
the time of analysis reflect the concentration present at the time of sample collection. Established holding 
times were met for all analyses, with the exceptions below: 

SDG 1609134 (Sulfide):  The sulfide holding time of seven days was exceeded by four days in Sample 
PAI-20S-160912.  The positive result for sulfide was qualified as estimated (J) in this sample. 

Surrogate Recoveries 

A surrogate compound is a compound that is chemically similar to the analytes of interest, but unlikely to be 
found in any environmental sample.  Surrogates are used for organic analyses only and therefore were not 
applied to the chemical analyses in this validation report. 

Method Blanks and Equipment Blanks 

Method blanks are analyzed to ensure that laboratory procedures and reagents do not introduce measurable 
concentrations of the analytes of interest.  Method blanks were analyzed with each batch of samples, at a 
frequency of one per twenty samples.  For all sample batches, method blanks for all applicable methods were 
analyzed at the required frequency.  There were no analytes of interest detected above the contract required 
quantitation limits in any of the method blanks. 

Equipment blanks are analyzed to provide an indication as to whether there has been any equipment cross-
contamination in the field sampling process.  One equipment blank was collected for this sampling event:  
RINSE-160929.  There was a positive result for arsenic in this blank.  However, the associated arsenic results 
were greater than 5 times the amount found in this blank.  No qualifiers were applied. 

Matrix Spikes/Matrix Spike Duplicates 

Because the actual analyte concentration in an environmental sample is not known, the accuracy of a 
particular analysis is usually inferred by performing a matrix spike (MS) analysis.  One aliquot of sample is 
analyzed in the normal manner, and then a second aliquot of the sample is spiked with a known amount of 
analyte concentration and analyzed.  From these analyses, a %R is calculated.  Matrix spike duplicates (MSD) 
analyses are generally performed for organic analyses as a precision check.  For some organic analytical 
methods, a laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) sample set is 
performed in lieu of a MS/MSD analysis. 

For inorganics methods, the matrix spike (referred to as a “spiked sample”) is typically followed by a post 
spike sample if any element recoveries were outside the control limits in the “spiked sample”. 
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Matrix spike analyses should be performed once per analytical batch or every twenty field samples, whichever 
is more frequent.  The recovery criteria for matrix spikes and laboratory control samples are specified in the 
laboratory documents as are the relative percent difference (RPD) values.  The frequency requirements were 
met for all analyses and the %R/RPD values were within the proper control limits, with the exceptions below: 

■ SDG 1609211 (Metals):  The laboratory performed a MS/MSD on Sample PAI-22-S-160916.  The %R 
values for arsenic were greater than the control limits in the MS/MSD.  The %R values were outside 
the control limits because the parent sample concentrations were greater than four times the amount 
spiked into the sample.  No action was taken. 

■ SDG 1610280 (Metals):  The laboratory performed a MS/MSD on a sample from a different SDG.  
The %R values for arsenic were greater than the control limits in the MS and the MSD.  The %R values 
were outside the control limits because the parent sample concentrations were greater than four 
times the amount spiked into the sample.  No action was required because the sample matrix was 
not representative of the project site. 

Laboratory Control Samples 

A laboratory control sample is essentially a blank sample that is spiked with a known amount of analyte 
concentration and analyzed.  It is to be treated much like a matrix spike, without the possibility for matrix 
interference.  As there is no actual sample matrix in the analysis, the analytical expectations for accuracy and 
precision are usually more rigorous and qualification would apply to all samples in the batch, instead of the 
parent sample only. 

Laboratory control sample analyses should be performed once per analytical batch or every twenty field 
samples, whichever is more frequent.  The recovery criteria for laboratory control samples are specified in the 
laboratory documents as are the RPD values.  The frequency requirements were met for all analyses, and the 
%R/RPD values were within the proper control limits. 

Laboratory Duplicates 

Internal laboratory duplicate analyses are performed to monitor the precision of the analyses.  Two separate 
aliquots of a sample are analyzed as distinct samples in the laboratory, and the RPD between the two results 
is calculated.  Duplicate analyses should be performed once per analytical batch.  If one or more of the 
samples used has a concentration greater than five times the reporting limit for that sample, the absolute 
difference is used instead of the RPD as a measurement of precision. 

Laboratory duplicates were analyzed at the proper frequency and the specified acceptance criteria were met, 
with the exceptions below: 

SDG 1610280 (Metals):  The laboratory performed a laboratory duplicate on a sample from a different 
internal SDG.  The RPD value for iron was greater than the control limits in this sample set.  No action was 
required because the sample matrix was not representative of the project site. 

Field Duplicates 

Three blind field duplicate samples were submitted to the laboratory to indicate whether the precision of the 
sampling process was acceptable.  Without the laboratory’s awareness two separate samples originating from 
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the same distinct area of the site are submitted and analyzed.  Much like an internal laboratory duplicate, the 
RPD values for all target analytes between the two samples are calculated.  Duplicate analyses should be 
performed once per every 10 samples.  If one or more of the samples used has a concentration greater than 
five times the reporting limit for that sample, the absolute difference is used instead of the RPD as a 
measurement of precision. 

The project specific RPD control limits for groundwater samples is 35% for all target analytes, whereas the 
absolute difference control limits are simply represented by the highest reporting limit per analyte in the 
sample pair. 

Field duplicates were analyzed at the proper frequency; the specific sampling pairs are listed below: 

SDG 1610317:  Samples PAI-33-D-161019 and DUP-161019 were submitted as field duplicates.  The 
acceptance criteria mentioned above were met for all target analytes. 

SDG 1609321:  Samples PAI-23-D-160926 and D-160926 were submitted as field duplicates.  The 
acceptance criteria mentioned above were met for all target analytes. 

SDG 1609348:  Samples PAI-26-S-160928 and D-160928 were submitted as field duplicates.  The 
acceptance criteria mentioned above were met for all target analytes. 

Miscellaneous 

SDG 1609139:  The positive results for sulfide in Sample PAI-20D-160912 was labeled by the laboratory for 
the potential of a high bias due to sample matrix interference.  The positive result for this sample was 
qualified as estimated (J) in this sample. 

SDG 1609151:  The positive results for sulfide in Samples PAI-19-S-160913 and PAI-20-S-160913 were 
labeled by the laboratory for the potential of a high bias due to sample matrix interference.  The positive 
results for these samples were qualified as estimated (J) in both samples. 

SDG 1609167:  The positive results for sulfide in Samples PAI-13-D-160914 and PAI-13-D-160914 were 
labeled by the laboratory for the potential of a high bias due to sample matrix interference.  The positive 
results for these samples were qualified as estimated (J) in both samples. 

SDG 1609188:  The positive results for sulfide in Samples PAI-16-S-160915, PAI-16-D-160915 and 
PAI-17-S-160915 were labeled by the laboratory for the potential of a high bias due to sample matrix 
interference.  The positive results for these samples were qualified as estimated (J) in both samples. 

SDG 1609191:  The positive results for sulfide in Sample PAI-17-D-160915 was labeled by the laboratory for 
the potential of a high bias due to sample matrix interference.  The positive result for this sample was 
qualified as estimated (J) in the sample. 

SDG 1609211:  The positive results for sulfide in Samples PAI-22-S-160916 and PAI-22-D-160916 were 
labeled by the laboratory for the potential of a high bias due to sample matrix interference.  The positive 
results for these samples were qualified as estimated (J) in both samples. 
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OVERALL ASSESSMENT 

As was determined by this data validation, the laboratory followed the specified analytical methods. Accuracy 
was acceptable, as demonstrated by the LCS and MS/MSD %R values, with the exceptions noted above.  
Precision was acceptable, as demonstrated by the laboratory duplicate, field duplicates, LCS/LCSD and 
MS/MSD RPD and absolute difference values, with the exceptions noted above. 

Data were qualified as estimated because of holding time outliers, and matrix interference.  See table below 
for a summary of qualifiers. 

Based on the data quality review, it is our opinion that the analytical data, including data qualified as noted 
above, are of acceptable quality for their intended use. 

SUMMARY OF DATA QUALIFIERS FOR 2016 PLAY AREA GROUNDWATER SAMPLING 

Sample ID Analyte Qualifier Reason 

PAI-20S-160912 Sulfide J Holding Time Outlier 

PAI-19-S-160913 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-20-S-160913 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-20D-160912 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-13-D-160914 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-14-D-160914 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-16-S-160915 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-16-D-160915 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-17-S-160915 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-17-D-160915 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-22-S-160916 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

PAI-22-D-160916 Sulfide J 
Compound Identification (i.e., ion ratio, retention 

time, relative abundance, etc.) 

REFERENCES 

U.S. Environmental Protection Agency (USEPA). “National Functional Guidelines for Inorganic Superfund 
Methods Data Review,” OLEM 9355.0-133, EPA-540-R-2016-001, September 2016. 
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U.S. Environmental Protection Agency (USEPA).  “Guidance for Labeling Externally Validated Laboratory 
Analytical Data for Superfund Use,” EPA-540-R-08-005.  January 2009. 



October 06, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609134

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 2 sample(s) on 9/12/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Grain Size by ASTM D422

Sulfide by SM 4500-S2-F

www.fremontanalytical.com        Original 

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/06/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609134

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609134-001 PAI-20S-160912 09/12/2016 2:40 PM 09/12/2016 4:23 PM

1609134-002 PAI-20-13.5-15 09/12/2016 2:30 PM 09/12/2016 4:23 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedOriginal 
Page 2 of 28



Project: Gas Works Park Site

CLIENT: GeoEngineers

10/6/2016

Case Narrative
1609134

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
Page 3 of 28



10/6/2016

Qualifiers & Acronyms
1609134

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-20S-160912

Collection Date: 9/12/2016 2:40:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609134-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609134

Date Reported:

Work Order:

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31948

Sulfide H 9/23/2016 2:30:00 PM11.9 mg/L 1280

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609134  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-20-13.5-15 100% 100% 100% 100% 79.8% 66.6% 59.1% 51.6% 45.0% 37.3% 28.0% 12.8% 8.17% 4.46% 0.626%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 6 of 28



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609134  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-20-13.5-15 0.00% 0.00% 0.00% 0.00% 20.2% 13.1% 7.53% 7.51% 6.57% 7.70% 9.32% 15.2% 4.58% 3.70% 3.83% 0.626%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 7 of 28



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609134  
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CONFIDENTIAL www.fremontanalytical.com
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October 03, 2016 Analytical Report for Service Request No: K1610998

Chelsea Ward
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 16, 2016

RE: COD

Dear Chelsea,

K1610998.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 16
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janet.malloch
Janet Malloch



www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Chain of Custody

Total Solids

General Chemistry
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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.

Acronyms

Page 3 of 16
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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.

Page 4 of 16
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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CHAIN OF CUSTODY RECORD LI_Ome_g~•C~OC_I~D~2~63 _ __Ll~'A~G~E'_:;I,_LI 0~''__::._1 __j 

ADDRESS 

Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

sUBCONTRA1DR:ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 Sooth 13th Avenue 
CITY, STATE, ZIP: 

Kelso, WA 98626 

PHONE: (360) 577-7222 FAX: EMAIL: 

ACCOUNT# 

ITEM# SAMPLE ID I "CLIENT SAMPLE ID ! BOTILE TYPE I MATRJX 
I -

1609134-002A IPAI-20-13.5-15 !CLEAR JARS 4 OISoil 
1 

, TEST_SUB 

J>ok· Time: 

Vll 
SPECIAL INSTRUCTIONS I COMMENTS: 

Seattle, WA 98103 

TEL 206-352-3790 

FAX: 206-352-7178 

.frem t alyti l Websit e:www. on an ca .com 

Chemical Oxygen Demand by SM 5220. 

e:~\.A (~~: ,u.t,:,:l~~uJ) . ..,__ 
wi>F G!. ~"lf-w L--

W,.-::.~ c..N ll_U:, ~,\alt._., 

DATE COLLECTED 
I 

NVMBEROF ! COMMENTS: Methanol Pieserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Descriptirn~. 

9/12/2016 2:30:00 PMI 1 I 

I i"u""'l'A A/ Rooci•1f', j,i }' 'q';L: T~o:q '-,_')[ REPORT TRANS:MITI AL DESIRED: I 'iltolllo h"VO 1 -- lit~ 
ur{MA.IL R'ainqttished By: Date: Time: Receiveif By: 0 I Date: Tune: 0 HAR.DCOPY(extmcost) OFAX 0 ONLINE 

Relinquished By: Date: Time: Received By; Date: Tune: FOR LAB USE ONLY 

""""'d ~ 
Temp of samples "c Attempt to Cool ? 

TAT: RUSH NextBD 0 2ndBD 0 3n:IBD 0 
Comments· 

Note: RUSH requests will incur surcharges! '~· 

Page 7 of 16
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~~ 

Client tlt.{Mn± Analyh~ ( 
Received: q-Jk -/ 1,? Opened: <f 11? ·1& 

Cooler Receipt and Preservation Form 

S6vice RequestKJ6 

By: 1 ) Unloaded: 

rc~r 

~~';/;~;~-~le:---~ 
I. Samples were received via? USPS~[?:~ DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle)~ . Box Envelope Other ________ _, __ 

3. Were custody seals on coolers? NA 6J N If yes, how many and where? __ .!:-1.:.~..-:.:.:.:.:..*..:_ ______ _ 

NA 

If present, were custody seals intact? ~N If present, were they signed and dated? c:IJ N 

Tracking Number - ~-GooiM' Tern(> ~ t'!l.mO 
.... -,._._.,JD Corr. 

F~r 
Thermometer 

ID 
CoolertCOC ID 

NA NAI Ffled 

ftl. I /-~ ,;(-4 0?·4 g 
r&-Tl1 0·0 ~~ \...,..()./ 

(2,1/;() 

<...-:;5/r; 
c:X(o8 
~lit 
D!'lo!> 
<X""' "' ~~ -z 

i1.:tk; 11 ;;z1. o3'1 '! fo I 
I'Ut>l 'fiX'/. o ICf+ '1413 

---·-\---- D!l (.) 

4. Packing material: Inserts ~bl;;~~Ue~ ~;;Jwetlce Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 
If applicable, tissue samples were received: Frozen Partially Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 
Thawed 

NA c:f:) 
NA .{5) 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

NA {I) 
NA c:J.::) 
NA _(¥) 9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

y 

~ ~y 
(~ y 12. Was CI2/Res negative? 

Sam pi~ ID 9.n Q!Jitle $ample ID 4)n coC Identified J>y: 

Bottle Count OutQf Head' Volume Reagent lot 
SampleiD Bottle TyPe Temp SPeC& Broke pH Reagen! added Number Initials 

L. ____ 

N 

N 

N 

N 

N 

N 

N 

N 

Time 1 

Notes, Discrepancies, & Resolutions: __________________________________ _ 

7125116 Page __ of. __ 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/16/16

K1610998

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/12/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

PAI-20-13.5-15/1609134-002A 09/19/16 17:221--90.7K1610998-001

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/20/2016 9:42:43 AM 16-0000392963 rev 00Superset Reference:

Page 10 of 16
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Paper

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1610998
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 95.5 96.0 95.8 20Batch QC K1610975-001DUP 09/19/16
<1 - 88.8 88.7 88.8 20Batch QC K1610996-002DUP 09/19/16

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

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

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

Printed  9/20/2016 9:42:43 AM 16-0000392963 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/16/16

K1610998

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/12/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

PAI-20-13.5-15/1609134-002A 09/29/16 9/28/161-12011800K1610998-001
Method Blank 09/29/16 NA1-10  UNDK1610998-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/30/2016 4:58:54 PM 16-0000392963 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1610998

NADate Collected:
Date Received: NA

09/29/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1610996-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1610996-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 7 130 - 2980 3200 3090 20SM 5220 C Modified

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

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

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

Printed  9/30/2016 4:58:54 PM 16-0000392963 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610996-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1610998

09/29/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610996-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

09/28/16Date Extracted:

Chemical Oxygen Demand (COD) 2980 11300 6830 121 75-125

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

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

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

Printed  9/30/2016 4:58:55 PM 16-0000392963 rev 00Superset Reference:
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Sample Name

K1610998
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 516546

09/29/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11596 242231K1610998-LCS

16-0000392963 rev 00Superset Reference:Printed  9/30/2016 4:58:55 PM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609134
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/6/2016Date:

Sample ID MB-R31948

Batch ID: R31948 Analysis Date: 9/23/2016

Prep Date: 9/23/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31948

SeqNo: 603839

MBLKSampType:

Sulfide 0.500ND

Sample ID LCS-R31948

Batch ID: R31948 Analysis Date: 9/23/2016

Prep Date: 9/23/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31948

SeqNo: 603840

LCSSampType:

Sulfide 2.000 90.0 65 1350.500 01.80

Sample ID 1609134-001BDUP

Batch ID: R31948 Analysis Date: 9/23/2016

Prep Date: 9/23/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20S-160912

RunNo: 31948

SeqNo: 603842

DUPSampType:

Sulfide 30 H50.0 280.0 15.4240

Sample ID 1609134-001BMS

Batch ID: R31948 Analysis Date: 9/23/2016

Prep Date: 9/23/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20S-160912

RunNo: 31948

SeqNo: 603843

MSSampType:

Sulfide 200.0 90.0 65 135 H50.0 280.0460

Sample ID 1609134-001BMSD

Batch ID: R31948 Analysis Date: 9/23/2016

Prep Date: 9/23/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20S-160912

RunNo: 31948

SeqNo: 603844

MSDSampType:

Sulfide 200.0 100 65 135 30 H50.0 280.0 460.0 4.26480

Original Page 25 of 28



Date Received: 9/12/2016 4:23:00 PM

Client Name: GEI Work Order Number: 1609134

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Sandy Smith Date 9/12/2016

Regarding:

Via: eMail Phone Fax In Person

Water sample on hold, soil to be analyzed.

Additional remarks:

Client Instructions: Water volume not field filtered as originally intended, analyze for Total Metals

By Whom: Chelsea Ward

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 3.8

Sample 3.8

Temp Blank 4.0

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 13, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609139

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 2 sample(s) on 9/13/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

Sulfide by SM 4500-S2-F

www.fremontanalytical.com        Revision v1

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)

Page 1 of 30



10/13/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609139

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609139-001 PAI-20D-160912 09/12/2016 5:00 PM 09/13/2016 9:50 AM

1609139-002 PAI-20-20-25 09/12/2016 4:30 PM 09/13/2016 9:50 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedRevision v1
Page 2 of 30



Project: Gas Works Park Site

CLIENT: GeoEngineers

10/13/2016

Case Narrative
1609139

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
1609139-002B
C-COD has been Sub Contracted.

Revision v1
Page 3 of 30



10/13/2016

Qualifiers & Acronyms
1609139

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v1

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-20D-160912

Collection Date: 9/12/2016 5:00:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609139-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/13/2016

1609139

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14788

Arsenic 9/13/2016 12:32:18 PM0.500 µg/L 1841

Iron 9/13/2016 12:32:18 PM50.0 µg/L 13,940

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31756

Chemical Oxygen Demand 9/15/2016 2:17:18 PM10.0 mg/L 1143

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31715

Sulfide MDL 9/13/2016 4:10:00 PM0.119 mg/L 19.20

NOTES:

Possible high bias detection due to matrix interference.

MDL - Sample reported to Method Detection Limit (MDL)

Revision v1

Page 5 of 30



Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #:  1609139  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-20-20-25 100% 100% 100% 100% 99.0% 88.2% 82.6% 77.1% 72.2% 64.5% 50.8% 21.9% 11.3% 3.87% 0.166%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 6 of 30



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #:  1609139  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-20-20-25 0.00% 0.00% 0.00% 0.00% 1.00% 10.7% 5.60% 5.51% 4.84% 7.66% 13.7% 28.8% 10.5% 7.43% 3.69% 0.165%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 7 of 30



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #:  1609139  
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CONFIDENTIAL www.fremontanalytical.com
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October 11, 2016 Analytical Report for Service Request No: K1611836

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 04, 2016

RE: COD

Dear Mr.Ridgeway,

K1611836.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 16
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Janet Malloch



www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Chain of Custody

Total Solids

General Chemistry

Page 2 of 16
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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.

Acronyms

Page 3 of 16
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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.

Page 4 of 16
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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.

Page 5 of 16
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 6 of 16

Page 14 of 30



Fremont CHAIN OF CUSTODY RECORD 

SUB CONTRATORALS COMPANY: ALS Environmental 
ADDRESS 

1317 South 13th Avenue 

CITY, sTATE, zw. Kelso, WA 98626 

Omega COCID 287 PAGE: OF: ADDRESS 
Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

Seattle, WA 98103 

TEL: 206-352-3790 

FAX: 206-352-7178 

Website: www.fremontanalytical.com 

PHONE; (360) 577~7222 FAX EMAIL· ANALYTICAL PARAMETERS I 

1-Ac-cou-r-NT,_· --r------r-1, -~---r-----r---1-lf11TITimlll i 

... / I __ ,.,, Bottle Type MATRIX 

COMMENTS 
Methanol Preserved Weights 

HOT Sample Notation 
Additional Sample Description, 

"' 

REPORT TRANSMITIAL DESIRED: R[[~":-c:L; j~:;,l,iL-FL'm ~~·~r--::-__ :=~j7~l7'1Jt> _ -IT;"qzq__ 
;,~::;;:; ~- I :::: ····- -- ~~~;i~ -t:;:"'~-~- -~~~ ]:;,;_ _ !;.;: I-----' -'-"-A_RD_c_o_PY_<'_"_"_oo_";.) _F_O_R;.~;.--~-:-""-U-SE_O_N_L;.~_E_M_AIL __ ....;l;,;-~_o_N-LINE-----f 

Temp of samples _ QC Attempt to Cool ? ________________ _ 

TAT: Standard IJ NextBD [J 2nd BD [j JrdBD [1 
Corrnnents 

Note: RUSH requests will incur surcharges! 

Page 7 of 16
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A PC 1 i )i'-'L"-
;t- ~ Cooler Receipt and Preservation Form , '\J? 

1 
) 

Client .{;..t:•¥10•v A..,.,_/'ll' c"'-( ServiceRequestK16 J .. 'JllJ 

Receiv~d: 10/'-( /tb Opened: to/'-{ /lb By: CC-1 Unloaded: (0('-1 {1 b By: cL""" 

1. Samples were received via? Mail Fed Ex CJli!:::> DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) CiiiilJ!1::_, Box Envelope Other_~~~~~~~~~~- NA 

3. Were custody seals on coolers? NA v@ If yes, how many and where?_~~~~~~~~~~~~

If present, were custody seals intact? y N lfpresent, were they signed and dated? y N 

rx -~~ .. sJc<"~-~~ !!a~ .I <.a..i..t.• 
·-C! .• /1_:7 66 (f-'6 r II~ xr; I CfV( 03 3W'f33il 

Cl>ir, ·!·· l ..... ,ID·-·c -........ . Coo_ l_l!rlC:OCJt> __ ·~··.. -l'f'llck!ll!l,.llll!&et ·-•. ,::·+_·. /······ 
·'" · ~- • NA .J. > NA f'ikld' 

I ..-o. s I :0- G [:::::::::-"" 1__..--

4. Packing material: Inserts Baggies ~~ Wet Ice Dry lee Sleeves a~~~). 
5. Were custody papers properly filled out (ink, signed, etc.)? NA G) N 
6. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. NA (]J N 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA 6':> N 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA CD N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? NA ('9 N 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below <1@ y N 

11. Were VOA vials received without headspace? Indicate in the table below. @> y N 

12. Was C 12/Res negative? @ y N 

I 
$am~le n) on Bottle 

I 
$am~le ID on COC 

I 
Identified by: 

BotU&COunt Volume. Reagan~ tor 
Time !eiD Bottle T added tlumtie~ · In~ 

Notes, Discrepancies, & Resolutions:_~~~~-~~~~~~~~~~~~~~~~~~~~-~~~~~~~~-

Page 8 of 16
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

10/4/16

K1611836

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/12/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609139-002B 10/04/16 12:261--91.3K1611836-001

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/5/2016 1:40:43 PM 16-0000395080 rev 00Superset Reference:

Page 10 of 16
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Soil

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611836
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 78.0 77.9 78.0 20Batch QC K1611378-001DUP 10/04/16
<1 - 96.1 96.0 96.1 20Batch QC K1611446-006DUP 10/04/16

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

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

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

Printed  10/5/2016 1:40:44 PM 16-0000395080 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

10/4/16

K1611836

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/12/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609139-002B 10/07/16 16:00 10/7/161-8105970K1611836-001
Method Blank 10/07/16 16:00 NA1-200  UNDK1611836-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/10/2016 11:18:03 AM 16-0000395080 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1611836

09/12/16Date Collected:
Date Received: 10/04/16

10/07/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

1609139-002B mg/Kg
Basis:
Units:

K1611836-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1611836-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 47 *610 - 5970 3720 4850 20SM 5220 C Modified

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

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

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

Printed  10/10/2016 11:18:03 AM 16-0000395080 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1611836-001 Basis:Lab Code:

Units:Sample Name: 1609139-002B

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1611836

10/7/16
10/04/16

Date Collected: 09/12/16

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1611836-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/7/16Date Extracted:

Chemical Oxygen Demand (COD) 5970 64500 52400 112 75-125

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

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

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

Printed  10/10/2016 11:18:03 AM 16-0000395080 rev 00Superset Reference:
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Sample Name

K1611836
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517791

10/07/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404540K1611836-LCS

16-0000395080 rev 00Superset Reference:Printed  10/10/2016 11:18:03 AM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609139
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/13/2016Date:

Sample ID MB-R31756

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31756

SeqNo: 599820

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R31756

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31756

SeqNo: 599821

LCSSampType:

Chemical Oxygen Demand 75.00 107 80 12010.0 080.2

Sample ID 1609112-001ADUP

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599823

DUPSampType:

Chemical Oxygen Demand 3010.0 0ND

Sample ID 1609112-001AMS

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599824

MSSampType:

Chemical Oxygen Demand 75.00 99.7 70 13010.0 6.06280.9

Sample ID 1609112-001AMSD

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599825

MSDSampType:

Chemical Oxygen Demand 75.00 101 70 130 3010.0 6.062 80.87 0.81581.5
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609139
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/13/2016Date:

Sample ID MB-14768FB

Batch ID: 14788 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 31701

SeqNo: 598765

MBLKSampType:

Arsenic 0.500ND

Iron 100ND

Sample ID MB-14788

Batch ID: 14788 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 31701

SeqNo: 598768

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14788

Batch ID: 14788 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 31701

SeqNo: 598769

LCSSampType:

Arsenic 100.0 101 85 1150.500 0101

Iron 1,000 99.6 50 15050.0 0996

Sample ID 1609098-001CDUP

Batch ID: 14788 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31701

SeqNo: 598771

DUPSampType:

Arsenic 300.500 1.626 8.501.49

Iron 3050.0 0ND

Sample ID 1609098-001CMS

Batch ID: 14788 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31701

SeqNo: 598772

MSSampType:

Arsenic 500.0 102 70 1300.500 1.626512
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609139
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/13/2016Date:

Sample ID 1609098-001CMS

Batch ID: 14788 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31701

SeqNo: 598772

MSSampType:

Iron 5,000 98.0 50 15050.0 04,900

Sample ID 1609098-001CMSD

Batch ID: 14788 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31701

SeqNo: 598773

MSDSampType:

Arsenic 500.0 105 70 130 300.500 1.626 512.4 2.70526

Iron 5,000 105 50 150 3050.0 0 4,901 6.975,260
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609139
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/13/2016Date:

Sample ID MB-R31715

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31715

SeqNo: 598997

MBLKSampType:

Sulfide 0.500ND

Sample ID LCS-R31715

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31715

SeqNo: 598998

LCSSampType:

Sulfide 2.000 90.0 65 1350.500 01.80

Sample ID 1609139-001BDUP

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20D-160912

RunNo: 31715

SeqNo: 599000

DUPSampType:

Sulfide 300.500 9.200 4.269.60

Sample ID 1609139-001BMS

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20D-160912

RunNo: 31715

SeqNo: 599001

MSSampType:

Sulfide 2.000 90.0 65 1350.500 9.20011.0

Sample ID 1609139-001BMSD

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20D-160912

RunNo: 31715

SeqNo: 599002

MSDSampType:

Sulfide 2.000 80.0 65 135 300.500 9.200 11.00 1.8310.8
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Date Received: 9/13/2016 9:50:00 AM

Client Name: GEI Work Order Number: 1609139

Sample Log-In Check List

Chelsea WardLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 5.8

Sample 1.1

Temp Blank 2.6

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 06, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609151

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 6 sample(s) on 9/13/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

Sulfide by SM 4500-S2-F

www.fremontanalytical.com        Original 

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/06/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609151

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609151-001 PAI-19-22.5-24.5 09/13/2016 11:20 AM 09/13/2016 4:01 PM

1609151-002 PAI-19-24.5-25 09/13/2016 11:25 AM 09/13/2016 4:01 PM

1609151-003 PAI-19-11-12 09/13/2016 12:00 PM 09/13/2016 4:01 PM

1609151-004 PAI-19-D-160913 09/13/2016 11:51 AM 09/13/2016 4:01 PM

1609151-005 PAI-19-S-160913 09/13/2016 1:08 PM 09/13/2016 4:01 PM

1609151-006 PAI-20-S-160913 09/13/2016 3:30 PM 09/13/2016 4:01 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedOriginal 
Page 2 of 35



Project: Gas Works Park Site

CLIENT: GeoEngineers

10/6/2016

Case Narrative
1609151

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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10/6/2016

Qualifiers & Acronyms
1609151

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-19-D-160913

Collection Date: 9/13/2016 11:51:00 AM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609151-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609151

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14806

Arsenic 9/14/2016 11:21:49 AM0.500 µg/L 1143

Iron 9/14/2016 11:21:49 AM50.0 µg/L 111,700

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31756

Chemical Oxygen Demand D 9/15/2016 2:17:18 PM100 mg/L 10114

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31715

Sulfide MDL 9/13/2016 4:30:00 PM0.119 mg/L 1ND

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Project: Gas Works Park Site

Client Sample ID: PAI-19-S-160913

Collection Date: 9/13/2016 1:08:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609151-005

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609151

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14806

Arsenic 9/14/2016 11:43:06 AM0.500 µg/L 13,510

Iron 9/14/2016 11:43:06 AM50.0 µg/L 12,130

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31756

Chemical Oxygen Demand D 9/15/2016 2:17:18 PM100 mg/L 10325

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31715

Sulfide MDL 9/13/2016 4:35:00 PM0.119 mg/L 127.6

NOTES:

Possible high bias detection due to matrix interference.

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Project: Gas Works Park Site

Client Sample ID: PAI-20-S-160913

Collection Date: 9/13/2016 3:30:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609151-006

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609151

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14806

Arsenic 9/14/2016 11:46:41 AM0.500 µg/L 14,460

Iron 9/14/2016 11:46:41 AM50.0 µg/L 11,770

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31756

Chemical Oxygen Demand D 9/15/2016 2:17:18 PM100 mg/L 10193

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31736

Sulfide MDL 9/14/2016 3:36:00 PM5.00 mg/L 132.0

NOTES:

Possible high bias detection due to matrix interference.

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609151  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-19-22.5-24.5 100% 100% 100% 100% 79.2% 62.7% 56.4% 51.3% 47.7% 43.0% 35.2% 18.6% 12.7% 5.53% 1.31%

PAI-19-11-12 100% 100% 100% 100% 94.3% 79.5% 69.5% 58.3% 47.8% 32.7% 19.2% 7.51% 5.15% 3.07% 1.47%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 8 of 35



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609151  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-19-22.5-24.5 0.00% 0.00% 0.00% 0.00% 20.7% 16.5% 6.26% 5.13% 3.62% 4.70% 7.77% 16.6% 5.82% 7.19% 4.21% 1.30%

PAI-19-11-12 0.00% 0.00% 0.00% 0.00% 5.65% 14.8% 10.0% 11.1% 10.49% 15.1% 13.4% 11.7% 2.36% 2.07% 1.60% 1.46%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 9 of 35



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609151  
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October 06, 2016 Analytical Report for Service Request No: K1610999

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 16, 2016

RE: COD

Dear Mr.Ridgeway,

K1610999.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Chain of Custody

Total Solids

General Chemistry

Page 2 of 18
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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.

Acronyms

Page 3 of 18
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Fremont 

SUB CONTRA TOR: ALS COMPANY: 

ADDRESS: 
1317 South 13th Avenue 

CITY, STATE, ZIP: 
Kelso, WA 98626 

CHAIN OF CUSTODY RECORD Ll _Ome~_g•_c_oc~ID~26_5 __ __,_j_•A_c'_' _:._-"1_0_''--'1'--" 

_l/lllo l OClC1C~ 
ALS Environmental 

SPECIAL INSTRUCTIONS I COMMENTS: 

ADDRESS 

Fremont Analytical, Inc. 

3600FremontAve. N. 

Seattle, WA 98103 

TEL: 206-352-3790 

FAX: 206-352-7178 

W.bl ji If l e Sl e: www. remontanay 1ca .com 

Chemical Oxygen Demand by SM 5220. Please email results to Michael Ridgeway and Chelsea Ward-
nuidgeway@fremontanalytical.com; cward@fremontanalytical.com. 

I Low ~ o:>0 IU...,:. -

PHONE (360) 577-7222 FAX: EMAIL: 

ACCOUNT#: 

ITEM# SAMPLE ID I CLIENT SAMPLE ID BOTn.ETYPE MATRIX I DATE COLLECTED I NUMBEROF I COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description 

-
1609!51-00IA IPAI-19-22.5-24.5 CLEAR JARS 4 0 Soil I 9/13/2016 11:20:00 AMI 1 I Chemical Oxygen Demand by SM 5220 

I 
TI:ST_SUB 

1609151-002A IPAI-19-24.5-25 ICLEAR JARS 4 0 Soil I 9/13/2016 11:25:00 AMI 1 I Chemical Oxygen Demand by SMS220 _ 
2 

TEST SUB 

3 
11609151-003A IPAI-19-11-12 I 9/13/2016 12:00:00 PMI 1 I Chem1cal Oxygen Demand by SM 5220 

.,._.~1"P __() Date: Time: R=iwdByMtf q T~$ 'fl:: REPORT TRANSMITIAL Dz: 
(iG -"'A c~/;? 1;tr -.z".vC\ ib /1; 
R-o!By' Date: Time: Received By: Date: Time: 0 HARDCOPY(extmcost) 0 FAX EMAIL 0 ONLINE 

Relinquished By: Date: Time· Received By: Date: Time: FOR LAB USE ONLY 

'""""'' 10/ 
Temp of samples 'c Attempt to Cool ? 

TAT: RUSH NextBD D 2ndBD 0 3rdBD 0 
Comments: 

Note: RUSH ~quem will lnwr surdlarges! 
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~~ PC j fll/1,1 f 

A <JI· ··I Cooler Receipt and Preservation Form . ~ 
Client tlt.fuOOt f)a/r_' Cti Se}"ice Request Kl6--~./40"---q-t.-. -4q]_---+------.O--r 
Received: 'l-Ib -jf., Opened: 'T1h <1(, By: ()u) Unloaded: 11iJi By: iLJ 
I. Samples were received via? USPS ~x~ DHL PDX Courier 

2. Samples were received in: (circle)~ . Box Envelope Other _______ -=---t---
3. Were custodv seals on coolers? NA ~ N If yes, how many and where? __ _:l:._:..~_:_::._d"".:_:_ _______ _ 

Hand Delivered 

NA 

If present, were custody seals intact? t'Y N If present, were they signed and dated? ~ N 

Corr. Th&tiiiOIIIeter C<loler!COC tD Tracking Number 
Raw -· -· -,_~;- k T;;;;;.·....,;,. F"'!lor 10 NA NA Filed 

h~ /·~ ,;z-4- -~-4- .17 ,~t,/ cxt.o i1-1.1PI'I~ '/.03'18'k I 
(-{p 1<'1 o·O id· l --rn· I ~.,_?,6( 'o dl.tif f~[ q;xy:_ ,~jC#-1413 

Dl\o!.:> 

~~-~ 
---r' OliO 

:.("'{;g~;;b{;;.raUel Pac(g... 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

NA~ 
NA f5) 

If applicable, tissue samples were received: 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

Frozen Partially Thawed Thawed 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

NA {I) 
NA Q) 

9. Were appropriate bottles/containers and volumes received for the tests indicated? NA 0 
10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below ~~ Y 

II. Were VOA vials received without headspace? Indicate in the table below. ~- Y 

12. Was Cl2/Res negative? ( No Y 

\ 

Sample ID.on !lottie I $ample 10 on CQC I ldentlfi<!~ !Jy: : 
I 

Bottle Count Out of Heed- Volume Reagent lot 
SampleiD Bottle Type TemP space Broke . pH Reagent a<lded Number Initials 

N 

N 

N 

N 

N 

N 

N 

N 

Time 

I - --· - - - -· ---- ---- L__- -- -- -----·- --··-· - --··-···--- --------- -···- ---- - ---- - -

I 

-

Notes, Discrepancies, & Resolutions: ___________________________________ _ 

71251/6 Page __ ol __ 

---· --· 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/16/16

K1610999

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/13/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

PAI-19-22.5-24.5/1609151-001A 09/19/16 17:221--91.0K1610999-001
PAI-19-24.5-25/1609151-002A 09/19/16 17:221--90.0K1610999-002
PAI-19-11-12/1609151-003A 09/19/16 17:221--81.8K1610999-003

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/20/2016 9:43:29 AM 16-0000392964 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Paper

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1610999
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 95.5 96.0 95.8 20Batch QC K1610975-001DUP 09/19/16
<1 - 88.8 88.7 88.8 20Batch QC K1610996-002DUP 09/19/16

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

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

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

Printed  9/20/2016 9:43:29 AM 16-0000392964 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/16/16

K1610999

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/13/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

PAI-19-22.5-24.5/1609151-001A 09/29/16 9/28/161-1102630K1610999-001
PAI-19-24.5-25/1609151-002A 09/29/16 9/28/161-1003070K1610999-002
PAI-19-11-12/1609151-003A 10/04/16 10/4/161-63051300K1610999-003
Method Blank 09/29/16 NA1-10  UNDK1610999-MB1
Method Blank 10/04/16 NA1-200  UNDK1610999-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/5/2016 11:44:29 AM 16-0000392964 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Soil

SM 5220 C Modified
ALS SOP

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1610999
09/13/16
09/16/16

mg/Kg
Dry

Replicate Sample Summary
Chemical Oxygen Demand (COD)

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL MDL RPD

Duplicate
Result Average

Sample
Result

7 130 - 2980 3200 3090 20Batch QC K1610996-001DUP 09/29/16
<1 1100 - 51300 51400 51300 20PAI-19-11-12/1609151-003A K1610999-003DUP 10/04/16

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

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

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

Printed  10/5/2016 11:44:29 AM 16-0000392964 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610996-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1610999

09/29/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610996-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

09/28/16Date Extracted:

Chemical Oxygen Demand (COD) 2980 11300 6830 121 75-125

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

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

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

Printed  10/5/2016 11:44:29 AM 16-0000392964 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610999-003 Basis:Lab Code:

Units:Sample Name: PAI-19-11-12/1609151-003A

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1610999

10/4/16
09/16/16

Date Collected: 09/13/16

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610999-003MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/4/16Date Extracted:

Chemical Oxygen Demand (COD) 51300 79700 34100 83 75-125

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

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

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

Printed  10/5/2016 11:44:29 AM 16-0000392964 rev 00Superset Reference:
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Sample Name

K1610999
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 516546

09/29/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11596 242231K1610999-LCS1

16-0000392964 rev 00Superset Reference:Printed  10/5/2016 11:44:29 AM
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Sample Name

K1610999
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517196

10/04/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404570K1610999-LCS2

16-0000392964 rev 00Superset Reference:Printed  10/5/2016 11:44:29 AM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609151
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/6/2016Date:

Sample ID MB-R31756

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31756

SeqNo: 599820

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R31756

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31756

SeqNo: 599821

LCSSampType:

Chemical Oxygen Demand 75.00 107 80 12010.0 080.2

Sample ID 1609112-001ADUP

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599823

DUPSampType:

Chemical Oxygen Demand 3010.0 0ND

Sample ID 1609112-001AMS

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599824

MSSampType:

Chemical Oxygen Demand 75.00 99.7 70 13010.0 6.06280.9

Sample ID 1609112-001AMSD

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599825

MSDSampType:

Chemical Oxygen Demand 75.00 101 70 130 3010.0 6.062 80.87 0.81581.5
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609151
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID MB-14806

Batch ID: 14806 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 31727

SeqNo: 599222

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14806

Batch ID: 14806 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 31727

SeqNo: 599223

LCSSampType:

Arsenic 100.0 97.2 85 1150.500 097.2

Iron 1,000 99.7 50 15050.0 0997

Sample ID 1609151-004ADUP

Batch ID: 14806 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-19-D-160913

RunNo: 31727

SeqNo: 599225

DUPSampType:

Arsenic 300.500 143.3 2.98148

Iron 3050.0 11,660 1.9011,900

Sample ID 1609151-004AMS

Batch ID: 14806 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-19-D-160913

RunNo: 31727

SeqNo: 599228

MSSampType:

Arsenic 500.0 100 70 1300.500 143.3645

Iron 5,000 93.7 50 15050.0 11,66016,300

Sample ID 1609151-004AMSD

Batch ID: 14806 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-19-D-160913

RunNo: 31727

SeqNo: 599229

MSDSampType:

Arsenic 500.0 102 70 130 300.500 143.3 645.0 1.38654
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609151
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID 1609151-004AMSD

Batch ID: 14806 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-19-D-160913

RunNo: 31727

SeqNo: 599229

MSDSampType:

Iron 5,000 92.9 50 150 3050.0 11,660 16,340 0.25516,300
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609151
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/6/2016Date:

Sample ID MB-R31736

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31736

SeqNo: 599396

MBLKSampType:

Sulfide 0.500ND

Sample ID LCS-R31736

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31736

SeqNo: 599397

LCSSampType:

Sulfide 2.000 100 65 1350.500 02.00

Sample ID 1609151-006BDUP

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20-S-160913

RunNo: 31736

SeqNo: 599399

DUPSampType:

Sulfide 305.00 32.00 6.0634.0

Sample ID 1609151-006BMS

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20-S-160913

RunNo: 31736

SeqNo: 599400

MSSampType:

Sulfide 40.00 115 65 1355.00 32.0078.0

Sample ID 1609151-006BMSD

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-20-S-160913

RunNo: 31736

SeqNo: 599401

MSDSampType:

Sulfide 40.00 110 65 135 305.00 32.00 78.00 2.6076.0
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609151
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/6/2016Date:

Sample ID MB-R31715

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31715

SeqNo: 598997

MBLKSampType:

Sulfide 0.500ND

Sample ID LCS-R31715

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31715

SeqNo: 598998

LCSSampType:

Sulfide 2.000 90.0 65 1350.500 01.80

Sample ID 1609139-001BDUP

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31715

SeqNo: 599000

DUPSampType:

Sulfide 300.500 9.200 4.269.60

Sample ID 1609139-001BMS

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31715

SeqNo: 599001

MSSampType:

Sulfide 2.000 90.0 65 1350.500 9.20011.0

Sample ID 1609139-001BMSD

Batch ID: R31715 Analysis Date: 9/13/2016

Prep Date: 9/13/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31715

SeqNo: 599002

MSDSampType:

Sulfide 2.000 80.0 65 135 300.500 9.200 11.00 1.8310.8
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Date Received: 9/13/2016 4:01:00 PM

Client Name: GEI Work Order Number: 1609151

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 7.8

Sample 4.9

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*

Original Page 34 of 35



Page 35 of 35



October 13, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609167

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 7 sample(s) on 9/14/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

Sulfide by SM 4500-S2-F

www.fremontanalytical.com        Revision v1

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/13/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609167

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609167-001 PAI-14-20-21.8 09/14/2016 10:10 AM 09/14/2016 3:26 PM

1609167-002 PAI-14-22-22.5 09/14/2016 10:15 AM 09/14/2016 3:26 PM

1609167-003 PAI-14-28-33 09/14/2016 10:50 AM 09/14/2016 3:26 PM

1609167-004 PAI-14-D-160914 09/14/2016 11:09 AM 09/14/2016 3:26 PM

1609167-005 PAI-13-8.2-8.4 09/14/2016 11:50 AM 09/14/2016 3:26 PM

1609167-006 PAI-13-28-33 09/14/2016 1:45 PM 09/14/2016 3:26 PM

1609167-007 PAI-13-D-160914 09/14/2016 2:50 PM 09/14/2016 3:26 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedRevision v1
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/13/2016

Case Narrative
1609167

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Revision v1
Page 3 of 53



10/13/2016

Qualifiers & Acronyms
1609167

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v1

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-14-D-160914

Collection Date: 9/14/2016 11:09:00 AM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609167-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/13/2016

1609167

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14826

Arsenic D 9/15/2016 11:18:25 AM2.50 µg/L 523,400

Iron D 9/15/2016 11:18:25 AM250 µg/L 51,020

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31756

Chemical Oxygen Demand D 9/15/2016 2:17:18 PM100 mg/L 10266

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31736

Sulfide MDL 9/14/2016 3:50:00 PM0.119 mg/L 133.2

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Revision v1
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Project: Gas Works Park Site

Client Sample ID: PAI-13-D-160914

Collection Date: 9/14/2016 2:50:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609167-007

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/13/2016

1609167

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14826

Arsenic D 9/15/2016 11:21:59 AM2.50 µg/L 58,460

Iron D 9/15/2016 11:21:59 AM250 µg/L 52,090

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31756

Chemical Oxygen Demand D 9/15/2016 2:17:18 PM100 mg/L 10372

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31736

Sulfide MDL 9/14/2016 3:53:00 PM0.119 mg/L 168.8

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Revision v1
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609167  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-14-28-33 100% 100% 100% 100% 89.7% 75.8% 68.1% 61.3% 56.8% 50.4% 39.5% 20.0% 13.8% 6.55% 0.794%

PAI-13-28-33 100% 100% 100% 100% 94.1% 83.4% 77.2% 70.9% 65.9% 58.1% 45.2% 21.3% 13.5% 5.45% 1.54%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 7 of 53



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609167  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-14-28-33 0.00% 0.00% 0.00% 0.00% 10.2% 13.9% 7.66% 6.79% 4.52% 6.39% 10.9% 19.4% 6.21% 7.25% 5.74% 0.792%

PAI-13-28-33 0.00% 0.00% 0.00% 0.00% 5.90% 10.6% 6.21% 6.17% 5.00% 7.83% 12.8% 23.8% 7.81% 7.97% 3.88% 1.53%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 8 of 53



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609167  
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project:  Gas Works Park Site  

Client:  GeoEngineers  

Lab Project #:  1609197  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-14-20-21.8 100% 100% 100% 100% 96.4% 63.6% 42.5% 23.4% 13.9% 9.57% 7.07% 3.65% 2.50% 1.21% 0.698%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size
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Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project:  Gas Works Park Site  

Client:  GeoEngineers  

Lab Project #:  1609197  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size (Microns) >76200
76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5

72.5-

45
45-34 <34

PAI-14-20-21.8 0.00% 0.00% 0.00% 0.00% 3.51% 32.4% 20.8% 18.9% 9.38% 4.28% 2.47% 3.37% 1.13% 1.27% 0.508% 0.688%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 11 of 53



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project:  Gas Works Park Site  

Client:  GeoEngineers  

Lab Project #:  1609197  
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October 03, 2016 Analytical Report for Service Request No: K1610996

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 16, 2016

RE: COD

Dear Mr.Ridgeway,

K1610996.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 16
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janet.malloch
Janet Malloch



www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Chain of Custody

Total Solids

General Chemistry

Page 2 of 16
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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.

Acronyms

Page 3 of 16
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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.

Page 4 of 16
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Fremont CHAIN OF CUSTODY RECORD COmegaCOCID 266 I PAGE' 1 I OF' U 
L-------------~----~--~ 

ADDRESS 

Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

SUB CONI'RATOR:ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 Sooth 13th Avenue 
CITY, STATE, ZIP: 

Kelso, WA 98626 

PHONE: (360) 577-7222 FAX: EMAIL: 

ACCOUNT#: 

ITEM # SAMPLE 10 CLIENT SAMPLE lD I BOTTLE TYPE MATRIX 

-
!CLEAR JARS -4 0 1609167-003A PAI-14-28-33 Soil 

1 
TEST SUB 

1609167-006A PAI-13-28·33 !CLEAR JARS 4 0 Soil 
2 

TESf_SUB 

~~roi:y c A 0 o~/,c;/u,, 
Time· 

ivc:- '"'civ"' By DuJ/ttf 
-"'I¥ Date: Tune: Received By: I I 

Relinquished By: Date: Time: Received By: 

TAT: standard rnl RUSH NextBD 0 2ndBD 0 

~llRIOCI~ 
SPECIAL INSTRUCTIONS I COMMENTS: 

. 

Seattle, WA 98103 

TEL: 206-35 2-3 790 

FAX: 206-352-7178 

fr I I e site: www. emontanarytica .com 

Please email results to Michael Ridgeway and Chelsea Ward ~ nuidgeway@fremontanalytical.com; 
cward@fremontanalytical.com. 

;0w /J-tu ;2Ls tt /(SS if/)/~ 

DATE COLLECTED NUMBER OF COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

-
9/14/2016 10:50:00 AM 1 Chemical Oxygen Demand by SM 5220 

9/14/2016 1:45:00 PM 1 Chemical Oxygen Demand by SM 5220 

Date: Timq. ?' ' REPORT TRANS111TIAL D=: -~;u, ·llv ·.jU 
Date: Time: 0 HARDCOPY(extracost) 0 FAX MAIL 0 ONLINE 

Date: Time: FOR LAB USE ONLY 

Temp of samples 'c Attempt to Cool ? 

3rdBD 0 
Comments: 

Note: RUSH requests will incur san:barges! 
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~~ 

client tlt./bon± Analyh~ ( 
Cooler Receipt and Preservation Form 

SKice RequestKJ6 

By: J Unloaded: 

PcJrJJvd
I/2CZ% y-

CZ1b 1& By: Q Received: q-Lk -/ (e Opened: 'l1 b ·tl£ 

I. Samples were received via? USPS~~ DHL PDX Courier Hand Delivered 

NA 2. Samples were received in: (circle)~ Box Envelope Other _______ -=----t---

3. Were custody seals on coolers? NA ~ N If yes, how many and where? __ ..:/..c~:.__:_::....:d"':..:.._ _______ _ 

If present, were custody seals intact? ~ N If present, were they signed and dated? ('I) N 

Tracking Number 
Raw 

<loo\W 'T'emp 
Comtcted. Raw --- Corr. 

""~ 
Thermometer 

ID 
CooleriCOC 10 

NA NAI FRed 

h~ 1-0l. ,;(~ .?l·'+ r&. J-1 0·0 J0·l 

-4. Packing material: lnserls~Jii• 

b.. 
1--r-o· L 

(~h() 

_<35fo 
r::XJ:L3 
otll't 
ell~!> 

<XIFY" 
.::J ~..., 

-----l-. 01.1 {.) 
fni,;j,j;;:,.~ael Pac~Wet Ice Dry Ice 

5. Were custody papers properly filled out (ink, signed, etc.)? 

11-'U? llJ~'/. ll3Cf'tb-
ruJp_Lqa.'/.~3 

Sleeves 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

NA(D 

NA f5) 
If applicable, tissue samples were received: Frozen Partially Thawed Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA {Y) 
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA c:J:) 
9. Were appropriate bottles/containers and volumes received for the tests indicated? NA 0 
10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below (NA l Y 

II. Were VOA vials received without headspace? Indicate in the table below. ~--~ Y 

12. Was C12/Res negative? ( ~ Y 

N 

N 

N 

N 

N 

N 

N 

N 

· s~mple IO.f:!n !lottie S~mJ!!•IO (!n CQC j ldenllfle<l by: j 

Bome,~: Out of Head- Volume Reagent lot 
SampfeiO Bome Temp -space Broke pH RellllllRI ·added Number Initials Time 

----------

Notes, Discrepancies, & Resolutions: ___________________________________ _ 

7125116 Page __ of __ 
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Client:

09/16/16

K1610996

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/14/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

PAI-14-28-33/1609167-003A 09/19/16 17:221--89.0K1610996-001
PAI-13-28-33/1609167-006A 09/19/16 17:221--88.8K1610996-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/20/2016 9:41:34 AM 16-0000392962 rev 00Superset Reference:

Page 10 of 16
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Paper

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1610996
09/14/16
09/16/16

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 95.5 96.0 95.8 20Batch QC K1610975-001DUP 09/19/16
<1 - 88.8 88.7 88.8 20PAI-13-28-33/1609167-006A K1610996-002DUP 09/19/16

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

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

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

Printed  9/20/2016 9:41:34 AM 16-0000392962 rev 00Superset Reference:
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Client:

09/16/16

K1610996

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/14/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

PAI-14-28-33/1609167-003A 09/29/16 9/28/161-1302980K1610996-001
PAI-13-28-33/1609167-006A 09/29/16 9/28/161-1502260K1610996-002
Method Blank 09/29/16 NA1-10  UNDK1610996-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/30/2016 4:59:29 PM 16-0000392962 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1610996

09/14/16Date Collected:
Date Received: 09/16/16

09/29/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

PAI-14-28-33/1609167-003A mg/Kg
Basis:
Units:

K1610996-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1610996-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 7 130 - 2980 3200 3090 20SM 5220 C Modified

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

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

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

Printed  9/30/2016 4:59:30 PM 16-0000392962 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610996-001 Basis:Lab Code:

Units:Sample Name: PAI-14-28-33/1609167-003A

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1610996

09/29/16
09/16/16

Date Collected: 09/14/16

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610996-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

09/28/16Date Extracted:

Chemical Oxygen Demand (COD) 2980 11300 6830 121 75-125

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

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

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

Printed  9/30/2016 4:59:30 PM 16-0000392962 rev 00Superset Reference:
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Sample Name

K1610996
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 516546

09/29/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11596 242231K1610996-LCS

16-0000392962 rev 00Superset Reference:Printed  9/30/2016 4:59:30 PM

Page 16 of 16

Page 28 of 53



October 11, 2016 Analytical Report for Service Request No: K1611732

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 30, 2016

RE: COD

Dear Mr.Ridgeway,

K1611732.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18

Page 29 of 53
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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.

Acronyms

Page 3 of 18
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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.

Page 4 of 18
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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: Fremont Analytical Service Request No.: K1611732 
Project: NA Date Received: 09/30/16 
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.  Additional quality control analyses reported herein 
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Matrix/Duplicate Matrix Spike (MS/DMS). 
 
Sample Receipt 
 
One soil sample was received for analysis at ALS Environmental on 09/30/16.  The sample was received in good 
condition and consistent with the accompanying chain of custody form.  The sample was stored in a refrigerator at 
4ºC upon receipt at the laboratory. 
 
General Chemistry Parameters 
 
Chemical Oxygen Demand by Standard Method 5220 C Modified: 
The Relative Percent Difference (RPD) for the replicate analysis in sample Batch QC was outside the normal ALS 
control limits.  The variability in the results was attributed to the heterogeneous character of the sample. Standard 
mixing techniques were used, but were not sufficient for complete homogenization of this sample. 
 
No other anomalies associated with the analysis of this sample were observed. 
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Fremont CHAIN OF CUSTODY RECORD I OmegaCOCID 279 ADDRESS 

Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

SUBCONTRATOR:ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 South 13th Avenue 
CITY. STATE, ZIP: 

Kelso, WA 98626 

PHONE: (360) 577-7222 FAX EMAIL: 

ACCOUNT#: 

ITEM~ I SAMPLE lD ·I CLIENT SAMPLE ID I BOTTLE TYPE I MATIUX 

1 1609167-oo2A IPAl-14-22·22.5 !CLEAR JARS 4 0 !Soil 
I 

I ll:ST_SUB 

R~uished By:_/f <"'·-;:> 
f 'c~.?-4-- ,- ,__. 9.)';'1)<, It ~o Trr··;.s- Re~By: 

"" £..~ 
Relinq~ed By:/ Date: T~' Received By: , 

Relinquished By: Date: Time: Received By: 

TAT: Standard ~ RUSH NextBD 0 2ndBD 0 

Date: 

I 

SPECIAL INSTRUCTIONS f COMMENTS· 

Seattle, WA 98103 

TEL: 206-352-3790 

FAX: 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Michael Ridgeway and Chelsea Ward- mridgeway@fremontanalytical.com; 
cward@fremontanalytical.com 

DATE COLLECTED I NUMBEROF I COMMENTS: Methanol PresetVed Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

- 1 9/14/2016 !0:15:oo AMI I I Chemical Oxygen Demand by SM 5220 , i-<>w i-w.d ~ 
. ~'~/1-7 

al4r REPORT TRANS:MITIAL DESIRED: 
"t·)o .t-' " -, ~l Date: Time: 0 HARDCOPY (extra cost) 0FAX 0 ONLINE 

o.re· Time· FOR LAB USE ONLY 

Temp of samples 'c Attempt to Cool? 

3rdBD D 
Conunents 

Note: RUSH requelh wiiiiDcur surcharges! 
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I A y 

6{)v. \ PC 
Cooler Receipt and Preservation Form 

Client fr(""""'J q_.,_.,J'joj ;uJ( 
Received: rf- 3 0- ( b Opened: Of-3d-( 6 

v 
\,r, /'/;') 

Service Request Kl6 i \ '. '/ ;;..,) /---·· 

By: ~ Unloaded: Cf ·5&~b By: c .J2--
I. Samples were received via? USPS ~ UPS DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) Otl1er __________ _ NA ~ ~:S Envelope 

NA Y {i If yes, how many and where? ___________ _ 3. Were custody seals on coolers? 

If present, were custody seals intact? y N If present, were they signed and dated? y N 

.... - .... .,.,..., .. OOrr. Thermometer CooleriCOt:: 10 Tracking Number 
Cool;;~ T. F!IO\or 10 NA NA Filed 

'-'TJ ·"i -eu:; '2..7 2.7 -~ ~~ rz. iCJ '12Xo~ ~:>n2 ciZf;;; 
---··-···· ----·····--··-··· -·· -··· 

4. · Packing material: Inserts Baggies Bl!§§lijl,ap ~ Wetlce Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Tl1awed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

12. Was Cl2/Res negative? 

S""'ple 10 on E!ottle j S<>mpk>ID on COC kientlfle<! 1>y: 

NA "P" 
NA @ 

NA Gf) 

NA &) 
NA 0) 

i 
y 

y 

y 

Bottle Count Out of -- Volume Reagent lot 
Bottle Type . loaace pH SampleiD _Temo E!roke Reagent added Number lnHials 

N 

N 

N 

N 

N 

N 

N 

N 

Time 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 11 of 18
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Client:

09/30/16

K1611732

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/14/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609167-002A 10/05/16 16:531--79.4K1611732-001

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/6/2016 9:28:28 AM 16-0000395197 rev 00Superset Reference:

Page 12 of 18
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Soil

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611732
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 89.0 89.3 89.2 20Batch QC K1611731-001DUP 10/05/16
<1 - 97.4 97.3 97.4 20Batch QC K1611749-005DUP 10/05/16

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

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

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

Printed  10/6/2016 9:28:28 AM 16-0000395197 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/30/16

K1611732

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/14/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609167-002A 10/07/16 16:00 10/7/161-70039300K1611732-001
Method Blank 10/07/16 16:00 NA1-200  UNDK1611732-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/10/2016 3:38:28 PM 16-0000395197 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1611732

NADate Collected:
Date Received: NA

10/07/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1611836-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1611836-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 47 *610 - 5970 3720 4850 20SM 5220 C Modified

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

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

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

Printed  10/10/2016 3:38:28 PM 16-0000395197 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1611836-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1611732

10/7/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1611836-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/7/16Date Extracted:

Chemical Oxygen Demand (COD) 5970 64500 52400 112 75-125

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

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

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

Printed  10/10/2016 3:38:28 PM 16-0000395197 rev 00Superset Reference:
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Sample Name

K1611732
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517791

10/07/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404540K1611732-LCS

16-0000395197 rev 00Superset Reference:Printed  10/10/2016 3:38:28 PM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609167
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/13/2016Date:

Sample ID MB-R31756

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31756

SeqNo: 599820

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R31756

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31756

SeqNo: 599821

LCSSampType:

Chemical Oxygen Demand 75.00 107 80 12010.0 080.2

Sample ID 1609112-001ADUP

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599823

DUPSampType:

Chemical Oxygen Demand 3010.0 0ND

Sample ID 1609112-001AMS

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599824

MSSampType:

Chemical Oxygen Demand 75.00 99.7 70 13010.0 6.06280.9

Sample ID 1609112-001AMSD

Batch ID: R31756 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31756

SeqNo: 599825

MSDSampType:

Chemical Oxygen Demand 75.00 101 70 130 3010.0 6.062 80.87 0.81581.5
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609167
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/13/2016Date:

Sample ID MB-14826

Batch ID: 14826 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 31753

SeqNo: 599718

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14826

Batch ID: 14826 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 31753

SeqNo: 599719

LCSSampType:

Arsenic 100.0 106 85 1150.500 0106

Iron 1,000 109 50 15050.0 01,090

Sample ID 1609165-001BDUP

Batch ID: 14826 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31753

SeqNo: 599721

DUPSampType:

Arsenic 300.500 25.79 7.4623.9

Iron 3050.0 0ND

Sample ID 1609165-001BMS

Batch ID: 14826 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31753

SeqNo: 599724

MSSampType:

Arsenic 500.0 107 70 1300.500 25.79560

Iron 5,000 103 50 15050.0 33.635,170

Sample ID 1609165-001BMSD

Batch ID: 14826 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31753

SeqNo: 599725

MSDSampType:

Arsenic 500.0 105 70 130 300.500 25.79 560.4 1.83550
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609167
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/13/2016Date:

Sample ID 1609165-001BMSD

Batch ID: 14826 Analysis Date: 9/15/2016

Prep Date: 9/15/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31753

SeqNo: 599725

MSDSampType:

Iron 5,000 100 50 150 3050.0 33.63 5,175 2.695,040
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609167
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/13/2016Date:

Sample ID MB-R31736

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31736

SeqNo: 599396

MBLKSampType:

Sulfide 0.500ND

Sample ID LCS-R31736

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31736

SeqNo: 599397

LCSSampType:

Sulfide 2.000 100 65 1350.500 02.00

Sample ID 1609151-006BDUP

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31736

SeqNo: 599399

DUPSampType:

Sulfide 305.00 32.00 6.0634.0

Sample ID 1609151-006BMS

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31736

SeqNo: 599400

MSSampType:

Sulfide 40.00 115 65 1355.00 32.0078.0

Sample ID 1609151-006BMSD

Batch ID: R31736 Analysis Date: 9/14/2016

Prep Date: 9/14/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31736

SeqNo: 599401

MSDSampType:

Sulfide 40.00 110 65 135 305.00 32.00 78.00 2.6076.0
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Date Received: 9/14/2016 3:26:00 PM

Client Name: GEI Work Order Number: 1609167

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 4.0

Sample 4.2

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 06, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609188

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 6 sample(s) on 9/15/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

Sulfide by SM 4500-S2-F

www.fremontanalytical.com        Original 

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/06/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609188

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609188-001 PAI-16-D-160915 09/15/2016 11:44 AM 09/15/2016 4:17 PM

1609188-002 PAI-16-11.5-15.8 09/15/2016 10:00 AM 09/15/2016 4:17 PM

1609188-003 PAI-16-15.8-16 09/15/2016 10:05 AM 09/15/2016 4:17 PM

1609188-004 PAI-16-28-33 09/15/2016 11:25 AM 09/15/2016 4:17 PM

1609188-005 PAI-16-S-160915 09/15/2016 12:49 PM 09/15/2016 4:17 PM

1609188-006 PAI-17-S-160915 09/15/2016 4:03 PM 09/15/2016 4:17 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedOriginal 
Page 2 of 35



Project: Gas Works Park Site

CLIENT: GeoEngineers

10/6/2016

Case Narrative
1609188

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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10/6/2016

Qualifiers & Acronyms
1609188

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-16-D-160915

Collection Date: 9/15/2016 11:44:00 AM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609188-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609188

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14843

Arsenic D 9/16/2016 1:10:03 PM5.00 µg/L 10586

Iron D 9/16/2016 1:10:03 PM500 µg/L 102,880

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31908

Chemical Oxygen Demand D 9/22/2016 12:36:42 PM50.0 mg/L 563.4

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31783

Sulfide MDL 9/16/2016 12:06:00 PM0.119 mg/L 13.00

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Project: Gas Works Park Site

Client Sample ID: PAI-16-S-160915

Collection Date: 9/15/2016 12:49:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609188-005

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609188

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14843

Arsenic D 9/16/2016 1:13:35 PM5.00 µg/L 101,000

Iron D 9/16/2016 1:13:35 PM500 µg/L 102,500

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31908

Chemical Oxygen Demand D 9/22/2016 12:36:42 PM50.0 mg/L 5192

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31783

Sulfide MDL 9/16/2016 12:18:00 PM0.119 mg/L 160.4

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Project: Gas Works Park Site

Client Sample ID: PAI-17-S-160915

Collection Date: 9/15/2016 4:03:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609188-006

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609188

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14843

Arsenic D 9/16/2016 1:17:07 PM5.00 µg/L 101,490

Iron D 9/16/2016 1:17:07 PM500 µg/L 1010,600

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31908

Chemical Oxygen Demand D 9/22/2016 12:36:42 PM50.0 mg/L 576.6

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31783

Sulfide MDL 9/16/2016 12:21:00 PM0.119 mg/L 113.0

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609188  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-16-11.5-15.8 100% 100% 100% 100% 77.7% 51.4% 36.0% 23.4% 15.1% 8.88% 4.02% 0.185% 0.0369% 0.0133% 0.00591%

PAI-16-28-33 100% 100% 100% 100% 95.5% 85.2% 79.0% 74.3% 70.0% 63.3% 51.2% 25.4% 15.0% 4.37% 0.691%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 8 of 35



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609188  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-16-11.5-15.8 0.00% 0.00% 0.00% 0.00% 22.2% 26.2% 15.3% 12.52% 8.21% 6.24% 4.83% 3.82% 0.147% 0.0235% 0.00735% 0.00588%

PAI-16-28-33 0.00% 0.00% 0.00% 0.00% 4.46% 10.3% 6.15% 4.75% 4.24% 6.73% 12.0% 25.7% 10.5% 10.6% 3.67% 0.690%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 9 of 35



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609188  
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CONFIDENTIAL www.fremontanalytical.com
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Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178
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October 06, 2016 Analytical Report for Service Request No: K1611157

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 20, 2016

RE: COD / 1609188

Dear Mr.Ridgeway,

K1611157.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp
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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.

Acronyms

Page 3 of 18
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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Fremont CHAIN OF CUSTODY RECORD I OmegaCOCID 271 ADDRESS 

Fremont Analytical, Inc. 

SUB CONTRA TOR: ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 Sonth 13th Avenue 
CITY, STATE, ZIP: 

Kelso, WA 98626 

PHONE (J60) 577-7222 FAX: EMAIL: 

ACCOUNT#: 

ITEM # I SAMPLE 10 I CLIENT SAMPLE ID I BOTTLEITPE I MATRIX 

- I 

SPECIAL INSTRUCTIONS f COMMENTS: 

3600 Fremont Ave. N. 

t< {(p 1115 7- Seattle, WA 98103 

TEL.- 206-352-3790 

FAX 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Michael Ridgeway and Chelsea Ward- mridgeway@fremontanalytical.com; 
cward@fremontanalytical.com 

loVJ \.w.J u ~ po.,<;Jo~ • 

DATE COLLECTED J NUMBEROF I COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additiunal Sample Description 

•. 

jPAI-16-11.5·15.8 jCLEARJARS 4?}sotl ·~~~~k9..,_f1-:-5;.:12-:-0~16~10;:,:0-:-0;;,:0-:-0~A::._M.lj ~ ...::..,1 ~d~ ,::Cc_:he;::m:_::IC;-a::._l Oxy:;:'.'."'ge;::n._-D::e:,::m-;:an._.d._-b:_cy~S:_-M:::52-:2::CO,._.Lo:::w-:-,::L-;:ev::e:_-l RL~~~= 

1609188-004A PAI-!6-28-33 CLEAR JARS 4 0 SOil 9/15/2016 11:25:00 AM Chemical Oxygen Demand by SM5220, Low Level RL 

..---., 

I f"\""'1\~y o n j'qji Tim• 1.C:: Received By. \ ....• --·· 0.<7/ .1. l/:0~ REPORT TRANSWTIAL DESIRED: 
.it.\liio rU: 1. /o ' 

~EMAIL ~-odBy: Date: Time· Receiv~y:- Datl ' Tune: 0 HARDCOPY(extracost) 0FAX 0 ONLINE 

Relinquished By: Date: Time: Received By: Date: Time: FOR LAB USE ONLY 

Temp of samples 'c Attempt to Cool ? 

TAT: Standard~ RUSH NextBD 0 2ndBD D 3rdBD D 
Comments: 

Note: RUSH requests wtU lneur rurcbargfl! 
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~~ PC Jand--
Jt.-'" , ... Cooler Receipt and Preservation Form 

CUo"' ~~ , ~o;,Kl6 -/1157 
Received: CJ"I?J. ~pened: ~ /z.o /1 (4 By~ ~ U~loaded: q/7/0 (f By: C:_f2; 2/ I I 
I. Samples were received via? USPS Fed Ex (jfP'G DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) 

3. Were custody seals on coolers? 

-----:::::, Box 

N 

N 

Envelope Other ~ NA 

If yes, how many and where? <(}U..f. 
1 
~J-

Ifpresent, were they signed and dated? a If present, were custody seals intact? 

Thermom-eter Cool&r/COC 10 Tracking Number 
. I NA 

.;:< rt:::: 

4. Packing material: Inserts Buggies e Wr~~ Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? 

lfapplicable, tissue samples were received: 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

Indicate in the table below. 

Frozen Partially T/lawed Thawed 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH 0 Indicate in the table below 

II. Were VOA vials received without head space? Indicate in the table below. 

12. Was CI2/Res negative? 

Saml)le 10 on Bottle SarnJ1!e 10 on coc Identified by: 

NA 

NA 

NA 

NA 

NA 

~ 

Bottle Count Out of Head- VoJume Reagent Lot 
SampleiD Bottle Type Temp space Broke pH Reagent added . Number 

& 
~ 

~ e 
y 

y 

y 

Initials 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Time 

-..c. 

Notes, Discrepancies, & Resolutions: _____________________________________ _ 

7125116 Page of_ __ 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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Client:

09/20/16

K1611157

Date Received:
Date Collected:

Service Request:

Soil
COD/1609188
Fremont Analytical

Sample Matrix:
Project: 09/15/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

PAI-16-11.5-15.8 09/21/16 14:471--63.7K1611157-001
PAI-16-28-33 09/21/16 14:471--90.5K1611157-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/22/2016 9:49:29 AM 16-0000393323 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD/1609188
Sediment

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611157
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

3 - 37.7 39.0 38.4 20Batch QC K1611154-001DUP 09/21/16
<1 - 86.3 86.9 86.6 20Batch QC K1611174-001DUP 09/21/16

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

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

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

Printed  9/22/2016 9:49:29 AM 16-0000393323 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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Client:

09/20/16

K1611157

Date Received:
Date Collected:

Service Request:

Soil
COD/1609188
Fremont Analytical

Sample Matrix:
Project: 09/15/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

PAI-16-11.5-15.8 10/04/16 15:00 10/4/161-1500220000K1611157-001
PAI-16-28-33 09/29/16 14:15 9/28/161-1302340K1611157-002
Method Blank 09/29/16 14:15 NA1-10  UNDK1611157-MB1
Method Blank 10/04/16 15:00 NA1-200  UNDK1611157-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/5/2016 11:32:02 AM 16-0000393323 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD/1609188
Soil

SM 5220 C Modified
ALS SOP

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611157
NA
NA

mg/Kg
Dry

Replicate Sample Summary
Chemical Oxygen Demand (COD)

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL MDL RPD

Duplicate
Result Average

Sample
Result

7 130 - 2980 3200 3090 20Batch QC K1610996-001DUP 09/29/16
<1 1100 - 51300 51400 51300 20Batch QC K1610999-003DUP 10/04/16

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

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

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

Printed  10/5/2016 11:32:02 AM 16-0000393323 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610996-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD/1609188
Soil

Service Request:

Date Analyzed:
Date Received:

K1611157

09/29/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610996-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

09/28/16Date Extracted:

Chemical Oxygen Demand (COD) 2980 11300 6830 121 75-125

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

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

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

Printed  10/5/2016 11:32:03 AM 16-0000393323 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610999-003 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD/1609188
Soil

Service Request:

Date Analyzed:
Date Received:

K1611157

10/4/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610999-003MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/4/16Date Extracted:

Chemical Oxygen Demand (COD) 51300 79700 34100 83 75-125

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

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

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

Printed  10/5/2016 11:32:03 AM 16-0000393323 rev 00Superset Reference:
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Sample Name

K1611157
Date Analyzed:
Service Request:

Soil
COD/1609188
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 516546

09/29/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11596 242231K1611157-LCS1

16-0000393323 rev 00Superset Reference:Printed  10/5/2016 11:32:03 AM
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Sample Name

K1611157
Date Analyzed:
Service Request:

Soil
COD/1609188
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517196

10/04/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404570K1611157-LCS2

16-0000393323 rev 00Superset Reference:Printed  10/5/2016 11:32:03 AM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609188
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/6/2016Date:

Sample ID MB-R31908

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31908

SeqNo: 603040

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R31908

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31908

SeqNo: 603041

LCSSampType:

Chemical Oxygen Demand 75.00 96.3 80 12010.0 072.3

Sample ID 1609245-001CDUP

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603043

DUPSampType:

Chemical Oxygen Demand 3010.0 23.94 18.120.0

Sample ID 1609245-001CMS

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603044

MSSampType:

Chemical Oxygen Demand 75.00 91.8 70 13010.0 23.9492.8

Sample ID 1609245-001CMSD

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603045

MSDSampType:

Chemical Oxygen Demand 75.00 88.3 70 130 3010.0 23.94 92.78 2.9090.1
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609188
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID MB-14843

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 31790

SeqNo: 600479

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14843

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 31790

SeqNo: 600480

LCSSampType:

Arsenic 100.0 101 85 1150.500 0101

Iron 1,000 95.8 50 15050.0 0958

Sample ID 1609147-001CDUP

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600487

DUPSampType:

Arsenic 300.500 4.720 6.265.03

Iron 3050.0 3,043 5.912,870

Sample ID 1609147-001CMS

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600488

MSSampType:

Arsenic 500.0 117 70 1300.500 4.720592

Iron 5,000 100 50 15050.0 3,0438,050

Sample ID 1609147-001CMSD

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600489

MSDSampType:

Arsenic 500.0 116 70 130 300.500 4.720 591.9 0.856587
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609188
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID 1609147-001CMSD

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600489

MSDSampType:

Iron 5,000 100 50 150 3050.0 3,043 8,055 0.04958,050
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609188
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/6/2016Date:

Sample ID MB-R31783

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31783

SeqNo: 600320

MBLKSampType:

Sulfide 0.500ND

Sample ID LCS-R31783

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31783

SeqNo: 600321

LCSSampType:

Sulfide 2.000 90.0 65 1350.500 01.80

Sample ID 1609188-001BDUP

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-16-D-160915

RunNo: 31783

SeqNo: 600323

DUPSampType:

Sulfide 300.500 3.000 6.453.20

Sample ID 1609188-001BMS

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-16-D-160915

RunNo: 31783

SeqNo: 600324

MSSampType:

Sulfide 2.000 110 65 1350.500 3.0005.20

Sample ID 1609188-001BMSD

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-16-D-160915

RunNo: 31783

SeqNo: 600325

MSDSampType:

Sulfide 2.000 100 65 135 300.500 3.000 5.200 3.925.00
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Date Received: 9/15/2016 4:17:00 PM

Client Name: GEI Work Order Number: 1609188

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 4.3

Sample 8.7

Temp Blank 7.6

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 06, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609191

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 4 sample(s) on 9/15/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

Sulfide by SM 4500-S2-F

www.fremontanalytical.com        Revision v1

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/13/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609191

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609191-001 PAI-17-D-160915 09/15/2016 4:51 PM 09/15/2016 6:23 PM

1609191-002 PAI-17-14-15.8 09/15/2016 3:50 PM 09/15/2016 6:23 PM

1609191-003 PAI-17-15.8-16.1 09/15/2016 3:55 PM 09/15/2016 6:23 PM

1609191-004 PAI-17-26.5-29 09/15/2016 4:25 PM 09/15/2016 6:23 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedRevision v1
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/6/2016

Case Narrative
1609191

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Revision v1
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10/6/2016

Qualifiers & Acronyms
1609191

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v1

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-17-D-160915

Collection Date: 9/15/2016 4:51:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609191-001

Analyses Result Qual Units Date AnalyzedDFMDL

Analytical Report

10/6/2016

1609191

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14843

Arsenic D 9/16/2016 1:20:41 PM0.720 µg/L 10758

Iron D 9/16/2016 1:20:41 PM56.1 µg/L 1024,000

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31908

Chemical Oxygen Demand D 9/22/2016 12:36:42 PM19.0 mg/L 599.8

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31783

Sulfide MDL 9/16/2016 12:24:00 PM0.119 mg/L 13.20

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Revision v1
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609191  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-17-26.5-29 100% 100% 100% 100% 89.5% 82.0% 77.2% 72.5% 66.4% 59.8% 47.8% 22.8% 13.1% 3.02% 0.532%

PAI-17-14-15.8 100% 100% 100% 100% 93.2% 64.7% 48.0% 32.8% 22.7% 15.5% 10.4% 4.49% 2.82% 1.25% 0.449%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 6 of 51



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609191  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-17-26.5-29 0.00% 0.00% 0.00% 0.00% 10.5% 7.48% 4.74% 4.71% 6.05% 6.60% 12.0% 24.9% 9.71% 10.1% 2.48% 0.531%

PAI-17-14-15.8 0.00% 0.00% 0.00% 0.00% 7.04% 29.7% 17.5% 15.8% 10.6% 7.53% 5.26% 6.16% 1.73% 1.64% 0.836% 0.468%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 7 of 51



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609191  
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CONFIDENTIAL www.fremontanalytical.com
Page 8 of 51



October 06, 2016 Analytical Report for Service Request No: K1611153

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 20, 2016

RE: COD / 1609191

Dear Mr.Ridgeway,

K1611153.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Chain of Custody

Total Solids

General Chemistry

Page 2 of 18
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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.

Acronyms

Page 3 of 18
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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.

Page 4 of 18
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 6 of 18
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Fremont CHAIN OF CUSTODY RECORD I OmegaCOCID 273 =r:~ ] -~: 1 I ADDRESS 

Fremont Analytical, Inc. 

SUBCONTRATOR:ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 South 13th Avenue 
CITY, STATE, ZIP: 

Kelso, WA 98626 

PHONE' (360) 577-7222 FAX EMAIL: 

-
ACCOUNT#· 

ITEM# SAMPLE 10 I CLIENT SAMPLE lD I BOTILE TI'PE I MATRIX 

c= 160919!-002A IPAI-17-14-15.8- I CLEAR JARS 4 0 I Soil 

TEST_SUB 

--

I 

/::.((, 11!53 

SPECIAL INSTRUCTIONS I COMMENTS: 

3600 Fremont Ave. N. 

Seattle, WA 98103 

TEL 206-352-3790 

FAX 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Michael Ridgeway and Chelsea Ward~ mridgeway@fremontanalytical.com; 
cward@fremontanalytical.com 

G,v-;,l_t~ t:.L --t fdih ,lolL-

DATE COLLECTED I NUMBEROF j COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

I 9/15/20l6 3:50:00 PMI 1 I Chemical Oxygen Demand by SM5220, Low Level RL 

----·· 
I1609191-004A 

2 
c_ __ l TEST_SUB 

IPA!-17-26.5-29 __ LIC.=:LEA;:;_::cR_::.JAc..;:RSc_4:__0::.JI.::_So:.c'I ___ ~...-.J...--'9'-'/1=5/20 16 4:c' 2=5.=::0:.;:0_::.P.::_M,__I _ _:l_L_ILC.=:h:::em=ica::.I.:;.Oxy=g-=en.=:D.=:e:;:m.:::a_::.nd=-='by-.:S:;:M_::.5=22:::0:;_, =Lo;.:_w:_:L;::e.=:ve:;._l :.::RL;:;_::c~~~ 

.,.....---~ 

I i"l''f~ B~ A {) l
0

~"1tt:~ill. 
Time Received By: --i ~ DfJ/z.:; /, Tim;/IW REPORT TRANSWTIAL DESIRED: ,;; :. ~,:;-

~~edBy: Date: Time· Received By: t:./ Date: I Time: 0 HARDCOPY(exlracost) 0 FAX ~MAIL 0 ONLrNE 

Relinquished By· Date· Time· Received By: Date: Time: FOR LAB USE ONLY 

Temp of samples •c Attempt to Cool ? 

TAT: Standard~ RUSH NextBD D 2ndBD 0 3rdBD 0 
Comments: 

Note: RUSH uquefls will incur surdtarges! 
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PC ..faY7ef 
. .r' . .... Cooler Receipt and Preservation Form 

//(53 Client l ('~+- 1 -----( 

Receivect:_1&], \p Opened:j}w /1 (q By: \ "_/~-~· Unloaded: q 1 ., lrv By: ~£2--~ 
V\.1 J , I 

1. Samples were received via? USPS .. Fed Ex Cjj_;;;<r::: DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) (-~~~fer _::;
1
.· Box Envelope Other . ~~ NA 

3. Were custody seals on coolers? ~'( N If yes, how many and where? q}i:-<..( C(_;f 
If present, were custody seals intact? e N If present, were they signed and dated? a N 

... • · . Cooler/COC ID · Tracking Number 
Raw COrr&c:!!~r. 

_-. Raw · ···~~· 'Thermometer. 
coo1erT141t1P T=~:=~ CoolerTe ....... , .... 81 k Fa r ·. . fD NA . · .. NA Filed 

.7J) .?.-11 ?.') '),>) 'I ::> -ru ':J -::;..~ ' t:::: k to, Cf(i-k.. c;; ?i't 'J 74 7 ,.;;;,_ 
7 

4. Packing material: Inserts Baggies <!!!!!!!!i5~!.9 Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 
If applicable, tissue samples were received: Frozen Partially Thawed Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

12. Was CI2/Res negative? 

Sample ID on Bottle Sample ID on coc Identified !>Y: 

NA & 
/'l 

NA IY:.· 

NA \: 
NA ~ 
NA 63 
~ y 

~ y 

(!9 y 

Bottle Count Out of Head- Volume Reagent Lot 
Sample ID Bottle Type Temp space Broke pH Reagent added Number Initials 

I 

'I 

r i 
I 

I I 

N 

N 

N 

N 

N 

N 

N 

N 

Time 

' I 

i 
Notes, Discrepancies, & Resolutions: _____________________________________ _ 

7125116 Page of __ 
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Client:

09/20/16

K1611153

Date Received:
Date Collected:

Service Request:

Soil
COD/1609191
Fremont Analytical

Sample Matrix:
Project: 09/15/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

PAI-17-14-15.8 09/21/16 14:471--60.0K1611153-001
PAI-17-26.5-29 09/21/16 14:471--90.3K1611153-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/22/2016 9:45:24 AM 16-0000393320 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD/1609191
Sediment

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611153
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

3 - 37.7 39.0 38.4 20Batch QC K1611154-001DUP 09/21/16
<1 - 86.3 86.9 86.6 20Batch QC K1611174-001DUP 09/21/16

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

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

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

Printed  9/22/2016 9:45:24 AM 16-0000393320 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/20/16

K1611153

Date Received:
Date Collected:

Service Request:

Soil
COD/1609191
Fremont Analytical

Sample Matrix:
Project: 09/15/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

PAI-17-14-15.8 10/04/16 15:00 10/4/161-1400180000K1611153-001
PAI-17-26.5-29 09/29/16 14:15 9/28/161-1202560K1611153-002
Method Blank 09/29/16 14:15 NA1-10  UNDK1611153-MB1
Method Blank 10/04/16 15:00 NA1-200  UNDK1611153-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/5/2016 11:34:02 AM 16-0000393320 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD/1609191
Soil

SM 5220 C Modified
ALS SOP

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611153
NA
NA

mg/Kg
Dry

Replicate Sample Summary
Chemical Oxygen Demand (COD)

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL MDL RPD

Duplicate
Result Average

Sample
Result

7 130 - 2980 3200 3090 20Batch QC K1610996-001DUP 09/29/16
<1 1100 - 51300 51400 51300 20Batch QC K1610999-003DUP 10/04/16

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

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

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

Printed  10/5/2016 11:34:02 AM 16-0000393320 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610996-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD/1609191
Soil

Service Request:

Date Analyzed:
Date Received:

K1611153

09/29/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610996-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

09/28/16Date Extracted:

Chemical Oxygen Demand (COD) 2980 11300 6830 121 75-125

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

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

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

Printed  10/5/2016 11:34:02 AM 16-0000393320 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610999-003 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD/1609191
Soil

Service Request:

Date Analyzed:
Date Received:

K1611153

10/4/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610999-003MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/4/16Date Extracted:

Chemical Oxygen Demand (COD) 51300 79700 34100 83 75-125

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

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

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

Printed  10/5/2016 11:34:02 AM 16-0000393320 rev 00Superset Reference:
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Sample Name

K1611153
Date Analyzed:
Service Request:

Soil
COD/1609191
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 516546

09/29/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11596 242231K1611153-LCS1

16-0000393320 rev 00Superset Reference:Printed  10/5/2016 11:34:03 AM
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Sample Name

K1611153
Date Analyzed:
Service Request:

Soil
COD/1609191
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517196

10/04/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404570K1611153-LCS2

16-0000393320 rev 00Superset Reference:Printed  10/5/2016 11:34:03 AM
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October 11, 2016 Analytical Report for Service Request No: K1611729

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 30, 2016

RE: COD

Dear Mr.Ridgeway,

K1611729.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

Total Solids

General Chemistry

Page 2 of 18

Page 28 of 51



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.

Acronyms

Page 3 of 18
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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.

Page 4 of 18
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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: Fremont Analytical Service Request No.: K1611729 
Project: NA Date Received: 09/30/16 
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.  Additional quality control analyses reported herein 
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Matrix/Duplicate Matrix Spike (MS/DMS). 
 
Sample Receipt 
 
One soil sample was received for analysis at ALS Environmental on 09/30/16.  The sample was received in good 
condition and consistent with the accompanying chain of custody form.  The sample was stored in a refrigerator at 
4ºC upon receipt at the laboratory. 
 
General Chemistry Parameters 
 
Chemical Oxygen Demand by Standard Method 5220 C Modified: 
The Relative Percent Difference (RPD) for the replicate analysis in sample Batch QC was outside the normal ALS 
control limits.  The variability in the results was attributed to the heterogeneous character of the sample. Standard 
mixing techniques were used, but were not sufficient for complete homogenization of this sample. 
 
No other anomalies associated with the analysis of this sample were observed. 
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Fremont 

SUB CONlRATOR:ALS COMPANY: 

ADDRESS: 
1317 South 13th Avenue 

CITY, STATE, ZIP. 
Kelso, WA 98626 

PHONE' (360) 577-7222 FAX: EMAIL: 

ACCOUNT#: 

ITEM# I SAMPLE ID I CLIENT SAMPLE ID I 

ALS Environmental 

BOTfLE ITPE I MATRIX I 

SPECIAL INSTRUCTIONS f COMMENTS: 

ADDRESS 

Fremont Analytical, Inc. 

3600FremontAve. N. 

Seattle, WA 98103 

TEL 206-352-3790 

FAX 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Michael Ridgeway and Chelsea Ward- mridgeway@fremontanalyticai.Com; 
cward@ftemontanalytical.com 

DATE COLLECTED I NUMBEROF l COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

=---= L _n:~~L-:;~;;;Oc:;3A_;,_ __ ~~~c4IP;;;AI;:;-;;;1~7-;;;15;;;.;,_8-;;;!6;;;.;,_1 d'ICc:;LEA=R;;;J;_:ARS~4;,_0_::_c:ISo;:;'~' -~~~=ch-;_:9;:.1.c:;15;:.12:::0;;;!;,_6;:;3::,::5:::5:_o~o::_:_:PM_ol~-------'1'-----~+-l ;:;C:,::h•:::m::;'c:::a~l Oxy:::;:.g~•:::n_.-De:,:::,::m:::•n_;;d_.-b::,_Y_;:;S:::M:::52:::2;;<0,:::L:::ow;;,_;;Le:::v_;:;ei:::RL;::___~~-=J 

Re~hOO Br)..._:,> 77()<.-( It/.. Time: R::e~Br.:q /. Date: O-K Time~l.f.l'J REPORT TRANS!viJTIAL =D 
£ ~· -;I :.J <:" ~-30 "' Relinrhed ~Y Date: Time: Received By: Date: Time 0 HARDCOPY(extmcost) 0 FAX MAIL 0 ONLINE 

Relinquished By: Date: Time Re<:eived By: Date: Time FOR LAB USE ONI .. Y 

Standard if 
Temp of samples 'c Attempt to Cool ? 

TAT: RUSH NextBD D 2ndBD D 3rdBD D 
Comments· 

Note: RUSH requests will incur surchal'ges! 

Page 9 of 18

Page 35 of 51



A PC i!1ilAA :.J 
. Cooler Receipt and Preservation Form , V 

Client tr<,.,,,J a..,.,J,~..J ;c.Jl. Service RequestK/6 j tJ;Jij 
Received: Of- 3 (}-/ (; Opened: Df-3cJ -( 6 By: ~- Unloaded: Cf '5&-fb By: C ..(2__ 

I. Samples were received via? USPS ~ UPS 

f!!!JP ~s 
NA y 0 

DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) 

3. Were custody seals on coolers? 

Envelope Other __________ _ NA 

If yes, how many and where? _____________ _ 

If present, were custody seals intact? y N If present, were they signed and dated? y N 

- c .......... T..,::.o;;_ T;:::::::.. Corr. Thermometer CoolertCOC ID Tracking Number 
Cooler Temp i Qoo~;;'r..., Factor ID NA NA Filed 

--(J ·tJ -a.t; 2.7 2.7 -~· 2-"(S( rz. K&! Cf?xo< \)a2 CNo, 

--- -· -···- ---1-

4. Packing material: Inserts Baggies Bf{![fifiji?ap ~ Wet lee Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? NA q../ N 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. NA G) N 
If applicable, tissue samples were received: Frozen Partially Thawed Thawed 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA <¥'> N 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA (j;) N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? NA cP N 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

12. Was CI2/Res negative? 

~ 
y N 

: y N 

y N 

Sample 10 e>n 13ottl• Sample ID ''" coc Identified by: 

Bottle Count Out of Head- V<>lume Reagent lot 
$ampleiD Bottle Type TemP space Broke pH Reaaent added Number Initials rnne 

'Votes, Discrepancies, & Resolutions.:·_-----------------------------------

7125116 Page __ of_ __ 
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Client:

09/30/16

K1611729

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/15/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609191-003A 10/05/16 16:531--57.8K1611729-001

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/6/2016 9:27:16 AM 16-0000395195 rev 00Superset Reference:

Page 12 of 18
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Soil

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611729
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 89.0 89.3 89.2 20Batch QC K1611731-001DUP 10/05/16
<1 - 97.4 97.3 97.4 20Batch QC K1611749-005DUP 10/05/16

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

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

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

Printed  10/6/2016 9:27:16 AM 16-0000395195 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/30/16

K1611729

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/15/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609191-003A 10/07/16 16:00 10/7/161-1600204000K1611729-001
Method Blank 10/07/16 16:00 NA1-200  UNDK1611729-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/10/2016 3:44:09 PM 16-0000395195 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1611729

NADate Collected:
Date Received: NA

10/07/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1611836-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1611836-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 47 *610 - 5970 3720 4850 20SM 5220 C Modified

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

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

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

Printed  10/10/2016 3:44:10 PM 16-0000395195 rev 00Superset Reference:

Page 16 of 18

Page 42 of 51



QA/QC Report

mg/Kg
K1611836-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1611729

10/7/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1611836-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/7/16Date Extracted:

Chemical Oxygen Demand (COD) 5970 64500 52400 112 75-125

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

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

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

Printed  10/10/2016 3:44:10 PM 16-0000395195 rev 00Superset Reference:
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Sample Name

K1611729
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517791

10/07/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404540K1611729-LCS

16-0000395195 rev 00Superset Reference:Printed  10/10/2016 3:44:10 PM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609191
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/6/2016Date:

Sample ID MB-R31908

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31908

SeqNo: 603040

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R31908

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31908

SeqNo: 603041

LCSSampType:

Chemical Oxygen Demand 75.00 96.3 80 12010.0 072.3

Sample ID 1609245-001CDUP

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603043

DUPSampType:

Chemical Oxygen Demand 3010.0 23.94 18.120.0

Sample ID 1609245-001CMS

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603044

MSSampType:

Chemical Oxygen Demand 75.00 91.8 70 13010.0 23.9492.8

Sample ID 1609245-001CMSD

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603045

MSDSampType:

Chemical Oxygen Demand 75.00 88.3 70 130 3010.0 23.94 92.78 2.9090.1
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609191
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID MB-14843

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 31790

SeqNo: 600479

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14843

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 31790

SeqNo: 600480

LCSSampType:

Arsenic 100.0 101 85 1150.500 0101

Iron 1,000 95.8 50 15050.0 0958

Sample ID 1609147-001CDUP

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600487

DUPSampType:

Arsenic 300.500 4.720 6.265.03

Iron 3050.0 3,043 5.912,870

Sample ID 1609147-001CMS

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600488

MSSampType:

Arsenic 500.0 117 70 1300.500 4.720592

Iron 5,000 100 50 15050.0 3,0438,050

Sample ID 1609147-001CMSD

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600489

MSDSampType:

Arsenic 500.0 116 70 130 300.500 4.720 591.9 0.856587
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609191
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID 1609147-001CMSD

Batch ID: 14843 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 31790

SeqNo: 600489

MSDSampType:

Iron 5,000 100 50 150 3050.0 3,043 8,055 0.04958,050

Revision v1 Page 47 of 51



Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609191
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/6/2016Date:

Sample ID MB-R31783

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31783

SeqNo: 600320

MBLKSampType:

Sulfide 0.500ND

Sample ID LCS-R31783

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31783

SeqNo: 600321

LCSSampType:

Sulfide 2.000 90.0 65 1350.500 01.80

Sample ID 1609188-001BDUP

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31783

SeqNo: 600323

DUPSampType:

Sulfide 300.500 3.000 6.453.20

Sample ID 1609188-001BMS

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31783

SeqNo: 600324

MSSampType:

Sulfide 2.000 110 65 1350.500 3.0005.20

Sample ID 1609188-001BMSD

Batch ID: R31783 Analysis Date: 9/16/2016

Prep Date: 9/16/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31783

SeqNo: 600325

MSDSampType:

Sulfide 2.000 100 65 135 300.500 3.000 5.200 3.925.00
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Date Received: 9/15/2016 6:23:00 PM

Client Name: GEI Work Order Number: 1609191

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Sandy Smith Date 9/16/2016

Regarding: Sample name discrepancy

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions: COC is correct

By Whom: Erica Silva

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 3.2

Sample 3.6

Temp Blank 4.4

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 06, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609211

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 8 sample(s) on 9/16/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

Sulfide by SM 4500-S2-F

www.fremontanalytical.com        Original 

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/06/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609211

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609211-001 PAI-22-12-13 09/16/2016 10:00 AM 09/16/2016 3:50 PM

1609211-002 PAI-22-13.4-13.6 09/16/2016 10:05 AM 09/16/2016 3:50 PM

1609211-003 PAI-22-23-25 09/16/2016 10:10 AM 09/16/2016 3:50 PM

1609211-004 PAI-22-S-160916 09/16/2016 11:47 AM 09/16/2016 3:50 PM

1609211-005 PAI-22-D-160916 09/16/2016 10:50 AM 09/16/2016 3:50 PM

1609211-006 PAI-18-13.2-13.4 09/16/2016 2:45 PM 09/16/2016 3:50 PM

1609211-007 RINSE-160916 09/16/2016 3:00 PM 09/16/2016 3:50 PM

1609211-008 PAI-21-14.4-15 09/16/2016 3:20 PM 09/16/2016 3:50 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedOriginal 
Page 2 of 31



Project: Gas Works Park Site

CLIENT: GeoEngineers

10/6/2016

Case Narrative
1609211

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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10/6/2016

Qualifiers & Acronyms
1609211

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-22-S-160916

Collection Date: 9/16/2016 11:47:00 AM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609211-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609211

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14857

Arsenic D 9/19/2016 12:01:33 PM5.00 µg/L 1010,500

Iron D 9/19/2016 12:01:33 PM500 µg/L 106,150

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31908

Chemical Oxygen Demand 9/22/2016 12:36:42 PM10.0 mg/L 110.7

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31833

Sulfide MDL 9/19/2016 3:55:00 PM0.119 mg/L 14.80

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Project: Gas Works Park Site

Client Sample ID: PAI-22-D-160916

Collection Date: 9/16/2016 10:50:00 AM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609211-005

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/6/2016

1609211

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14857

Arsenic 9/19/2016 12:22:28 PM0.500 µg/L 139.3

Iron 9/19/2016 12:22:28 PM50.0 µg/L 15,940

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R31908

Chemical Oxygen Demand 9/22/2016 12:36:42 PM10.0 mg/L 128.6

Sulfide by SM 4500-S2-F Analyst: KTBatch ID:  R31833

Sulfide MDL 9/19/2016 4:00:00 PM0.119 mg/L 10.600

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Original 
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609211  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-22-12-13 100% 100% 100% 100% 89.6% 68.3% 58.4% 47.2% 38.9% 29.8% 19.8% 8.33% 5.71% 3.14% 2.11%

PAI-22-23-25 100% 100% 100% 100% 98.4% 98.4% 98.0% 97.0% 95.8% 94.8% 87.7% 36.9% 21.4% 6.49% 2.73%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 7 of 31



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609211  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-22-12-13 0.00% 0.00% 0.00% 0.00% 10.4% 21.2% 10.0% 11.1% 8.33% 9.05% 10.0% 11.5% 2.63% 2.56% 1.03% 2.11%

PAI-22-23-25 0.00% 0.00% 0.00% 0.00% 1.58% 0.00% 0.384% 1.03% 1.19% 0.972% 7.11% 50.5% 15.4% 14.8% 3.74% 2.72%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 8 of 31



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609211  
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October 03, 2016 Analytical Report for Service Request No: K1611155

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 20, 2016

RE: COD / 1609211

Dear Mr.Ridgeway,

K1611155.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 16
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www.alsglobal.com
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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.

Acronyms
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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11 Frel!!r'!!! CHAIN OF CUSTODY RECORD L~~O~me-ga~C~OC_ID_2_7_5 _ _t_, P-A-GE_' -"1----'l_o_F•_:l:___j 
ADDRESS 

Fremont Analytical, Inc. 

SUB CONTRA TOR: ALS COMPANY: 
ALS Environmental 

ADDRESS: 
1317 Sooth 13th Avenue 

CITY, STATE, ZIP: 
Kelso, WA 98626 

PHONE (360) 577-7222 FAX EMAIL· 

ACCOUNT#: 

ITEM# SAMPLE ID I CLIENT SAMPLE !D. I BOITLETYPE MATRIX 

[ 1609211·001A IPAI-22·12·13 !CLEAR JARS 4 0 Soil 
1 

TEST_SUB 

1609211·003A IPAI-22-23-25 !cLEAR JARS 4 oiSoil 
2 

TEST_SUB 

~ 

Rfi-wmr~ 0 n Date: 

1 .ic/,"t'u 
Time: 

J'-{'1..->: 
Received By: \ ' ~ 

R~By: ~ Date: T1me: Received By[..// 

Relinquished By: Date: Time: Received By: 

TAT: ""'""d "" RUSH NextBD 0 2ndBD 0 

I( ((pll/55 

SPECIAL INSTRUCTIONS I COMMENTS: 

3600 Fremont Ave. N. 

Seattle, WA 98103 

TELc 206-352-3790 

FAXc 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Michael Ridgeway and Chelsea Ward- mridgeway@fremontanalytical.com; 
cward@fremontanalytical.com 

c~ uu-J e.L ~ poS<;.blL-

DATE COLLECTED 
NUMBER OF COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. -

9/16/2016 10:00:00 AM 1 Chemical Oxygen Demand by SM5220, Low Level RL 

9/16/2016 10:10:00 AM 1 Chemical Oxygen Demand by SM5220, Low Level RL 

'11/uiv /7!W REPORT TRANS:MITIAL DESIRED: 

~MAIL Date: ' T~me: 0 HARDCOPY(extmoost) OFAX 0 ONLmE 

Date: Time: FOR LAB USE ONLY 

Temp of samples "c Attempt to Cool ? 

3rdBD 0 
Comments: 

Note! RUSH requests wUIIncur surcbafges! 
-
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~~ PC :Jane-/-
L - .. Cooler Receipt and Preservation Form 

cnent rr.er , ~-vice Re'!::estKI6 __ -r-r_r_;_:§_~---s------~--
Received: CJ/7J. ~pened: 1/W 1\(11 By~ ~U~Ioaded: 9 (;J;ft& By: J?; '\: 2/' , I e-=-
1. Samples were received via? USPS Fed Ex QP0 DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) -----~ Box Envelope Other 1b NA 

3. Were custody seals on coolers? N If yes, how many and where? ® _ ~J-
1 

If present, were they signed and dated? a If present, were custody seals intact? N N 

Cooler/COC ID Tracking Number 
NA -~ 5 I r::; . ..,c. 

-

4. Packing material: Inserts Baggies ~e WraP(fiiP;_;; Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

12. Was CI2/Res negative? 

_·. 

Sample 10 on_ Bottle . Sample 10 on coc Identified bv: 

NA 

NA 

NA 

NA 

NA 

~ 

Bottle Count Out of Head- Volume Reagent Lot 
SampleiD Bottle Type Temp space Broke pH Reagent added Number 

(1 
~ 

~ 
~ 
@ 
y 

y 

y 

Initials 

N 

N 

N 

N 

N 

N 

N 

N 

Tirne 

Notes, Discrepancies, & Resolutions:. _____________________________________ _ 

7/25/16 Puge of_ __ 
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Total Solids 
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Client:

09/20/16

K1611155

Date Received:
Date Collected:

Service Request:

Soil
COD/1609211
Fremont Analytical

Sample Matrix:
Project: 09/16/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

PAI-22-12-13 09/26/16 16:371--88.8K1611155-001
PAI-22-23-25 09/26/16 16:371--83.1K1611155-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/27/2016 10:24:25 AM 16-0000393980 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD/1609211
Fremont Analytical Service Request: K1611155

09/16/16Date Collected:
Date Received: 09/20/16

09/26/16Date Analyzed:

Replicate Sample Summary
Inorganic Parameters

PAI-22-23-25 Percent
Basis:
Units:

K1611155-002 As ReceivedLab Code:
Sample Name:

RPD LimitMRLAnalysis Method RPD

Duplicate 
Sample

K1611155-
002DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Solids, Total <1 - 83.1 83.3 83.2 20160.3 Modified

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

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

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

Printed  9/27/2016 10:24:25 AM 16-0000393980 rev 00Superset Reference:
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Client:

09/20/16

K1611155

Date Received:
Date Collected:

Service Request:

Soil
COD/1609211
Fremont Analytical

Sample Matrix:
Project: 09/16/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

PAI-22-12-13 09/29/16 14:15 9/28/161-1209540K1611155-001
PAI-22-23-25 09/29/16 14:15 9/28/161-1203400K1611155-002
Method Blank 09/29/16 14:15 NA1-10  UNDK1611155-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  9/30/2016 4:31:55 PM 16-0000393980 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD/1609211
Fremont Analytical Service Request: K1611155

NADate Collected:
Date Received: NA

09/29/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1610996-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1610996-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 7 130 - 2980 3200 3090 20SM 5220 C Modified

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

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

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

Printed  9/30/2016 4:31:55 PM 16-0000393980 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1610996-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD/1609211
Soil

Service Request:

Date Analyzed:
Date Received:

K1611155

09/29/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1610996-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

09/28/16Date Extracted:

Chemical Oxygen Demand (COD) 2980 11300 6830 121 75-125

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

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

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

Printed  9/30/2016 4:31:55 PM 16-0000393980 rev 00Superset Reference:
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Sample Name

K1611155
Date Analyzed:
Service Request:

Soil
COD/1609211
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 516546

09/29/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11596 242231K1611155-LCS

16-0000393980 rev 00Superset Reference:Printed  9/30/2016 4:31:55 PM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609211
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/6/2016Date:

Sample ID MB-R31908

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31908

SeqNo: 603040

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R31908

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31908

SeqNo: 603041

LCSSampType:

Chemical Oxygen Demand 75.00 96.3 80 12010.0 072.3

Sample ID 1609245-001CDUP

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603043

DUPSampType:

Chemical Oxygen Demand 3010.0 23.94 18.120.0

Sample ID 1609245-001CMS

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603044

MSSampType:

Chemical Oxygen Demand 75.00 91.8 70 13010.0 23.9492.8

Sample ID 1609245-001CMSD

Batch ID: R31908 Analysis Date: 9/22/2016

Prep Date: 9/22/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 31908

SeqNo: 603045

MSDSampType:

Chemical Oxygen Demand 75.00 88.3 70 130 3010.0 23.94 92.78 2.9090.1
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609211
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID MB-14857

Batch ID: 14857 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 31821

SeqNo: 601132

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14857

Batch ID: 14857 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 31821

SeqNo: 601133

LCSSampType:

Arsenic 100.0 101 85 1150.500 0101

Iron 1,000 91.6 50 15050.0 0916

Sample ID 1609211-004ADUP

Batch ID: 14857 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-22-S-160916

RunNo: 31821

SeqNo: 601138

DUPSampType:

Arsenic 30 D5.00 10,490 4.6810,000

Iron 30 D500 6,148 3.135,960

Sample ID 1609211-004AMS

Batch ID: 14857 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-22-S-160916

RunNo: 31821

SeqNo: 601139

MSSampType:

Arsenic 500.0 34.5 70 130 DS5.00 10,49010,700

Iron 5,000 91.7 50 150 D500 6,14810,700

NOTES:

S - Analyte concentration was too high for accurate spike recovery(ies).
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609211
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/6/2016Date:

Sample ID 1609211-004AMSD

Batch ID: 14857 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-22-S-160916

RunNo: 31821

SeqNo: 601140

MSDSampType:

Arsenic 500.0 53.3 70 130 30 DS5.00 10,490 10,660 0.88110,800

Iron 5,000 83.1 50 150 30 D500 6,148 10,730 4.0910,300

NOTES:

S - Analyte concentration was too high for accurate spike recovery(ies).
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609211
QC SUMMARY REPORT

Sulfide by SM 4500-S2-F

10/6/2016Date:

Sample ID MB-R31833

Batch ID: R31833 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 31833

SeqNo: 601382

MBLKSampType:

Sulfide MDL0.119ND

NOTES:

MDL - Sample reported to Method Detection Limit (MDL)

Sample ID LCS-R31833

Batch ID: R31833 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 31833

SeqNo: 601383

LCSSampType:

Sulfide 2.000 100 65 1350.500 02.00

Sample ID 1609211-005BDUP

Batch ID: R31833 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-22-D-160916

RunNo: 31833

SeqNo: 601386

DUPSampType:

Sulfide 300.500 0.6000 50.01.00

Sample ID 1609211-005BMS

Batch ID: R31833 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-22-D-160916

RunNo: 31833

SeqNo: 601387

MSSampType:

Sulfide 2.000 110 65 1350.500 0.60002.80

Sample ID 1609211-005BMSD

Batch ID: R31833 Analysis Date: 9/19/2016

Prep Date: 9/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-22-D-160916

RunNo: 31833

SeqNo: 601388

MSDSampType:

Sulfide 2.000 120 65 135 300.500 0.6000 2.800 6.903.00
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Date Received: 9/16/2016 3:50:00 PM

Client Name: GEI Work Order Number: 1609211

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Sandy Smith Date 9/16/2016

Regarding: Sampling time of 16:45

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions: 14:45

By Whom: Erica Silva

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 4.1

Sample 7.3

Temp Blank 7.1

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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November 07, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609321

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 6 sample(s) on 9/26/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

www.fremontanalytical.com        Revision v2

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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11/07/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609321

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609321-001 PAI-23-26-28 09/26/2016 10:00 AM 09/26/2016 3:45 PM

1609321-002 PAI-23-9.2-9.8 09/26/2016 10:05 AM 09/26/2016 3:45 PM

1609321-003 PAI-23-8-8.7 09/26/2016 10:10 AM 09/26/2016 3:45 PM

1609321-004 PAI-23-S-160926 09/26/2016 11:56 AM 09/26/2016 3:45 PM

1609321-005 PAI-23-D-160926 09/26/2016 11:08 AM 09/26/2016 3:45 PM

1609321-006 D-160926 09/26/2016 12:00 AM 09/26/2016 3:45 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedRevision v2
Page 2 of 38



Project: Gas Works Park Site

CLIENT: GeoEngineers

11/7/2016

Case Narrative
1609321

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
1609321-001A
TEST_SUB has been Sub Contracted.
1609321-002A
TEST_SUB has been Sub Contracted.

Revision v2
Page 3 of 38



11/7/2016

Qualifiers & Acronyms
1609321

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v2

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-23-S-160926

Collection Date: 9/26/2016 11:56:00 AM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609321-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

11/7/2016

1609321

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14957

Arsenic D 9/28/2016 2:07:58 PM2.50 µg/L 55,740

Iron DJ 9/28/2016 2:07:58 PM250 µg/L 5208

Revision v2
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Project: Gas Works Park Site

Client Sample ID: PAI-23-D-160926

Collection Date: 9/26/2016 11:08:00 AM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609321-005

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

11/7/2016

1609321

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: MWBatch ID:  14945

Arsenic 9/27/2016 5:19:17 PM0.500 µg/L 1106

Iron 9/27/2016 5:19:17 PM50.0 µg/L 123,300

Revision v2
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Project: Gas Works Park Site

Client Sample ID: D-160926

Collection Date: 9/26/2016

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1609321-006

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

11/7/2016

1609321

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: MWBatch ID:  14945

Arsenic 9/27/2016 5:22:49 PM0.500 µg/L 1104

Iron 9/27/2016 5:22:49 PM50.0 µg/L 122,900

Revision v2
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609321  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size 

(Microns)
76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-23-26-28 100% 100% 100% 100% 93.6% 90.1% 85.0% 80.1% 76.1% 69.3% 55.1% 24.4% 13.5% 5.32% 0.443%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 8 of 38



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609321  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000

2000-

850

850-

425

425-

250

250-

106
106-62.5 72.5-45 45-34 <34

PAI-23-26-28 0.00% 0.00% 0.00% 0.00% 6.40% 3.47% 5.05% 4.91% 3.99% 6.84% 14.1% 30.7% 10.8% 8.19% 4.86% 0.441%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 9 of 38



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609321  
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CONFIDENTIAL www.fremontanalytical.com
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609321  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #200 #325 #450

Particle Size 

(Microns)
76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-23-8-8.7 100% 100% 100% 100% 93.6% 69.7% 60.8% 47.8% 38.5% 30.5% 21.1% 9.55% 5.34% 1.46% 0.524%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 11 of 38



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609321  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000

2000-

850
850-425 425-250 250-106 106-75 75-45 45-34 <34

PAI-23-8-8.7 0.00% 0.00% 0.00% 0.00% 6.37% 23.9% 8.87% 13.0% 9.37% 7.99% 9.38% 11.5% 4.20% 3.88% 0.932% 0.524%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 12 of 38



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609321  
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October 11, 2016 Analytical Report for Service Request No: K1611731

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 30, 2016

RE: COD

Dear Mr.Ridgeway,

K1611731.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

Total Solids

General Chemistry

Page 2 of 18
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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.

Acronyms

Page 3 of 18
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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.

Page 4 of 18
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Fremont Analytical Service Request No.: K1611731 
Project: NA Date Received: 09/30/16 
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.  Additional quality control analyses reported herein 
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Matrix/Duplicate Matrix Spike (MS/DMS). 
 
Sample Receipt 
 
Two soil samples were received for analysis at ALS Environmental on 09/30/16.  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. 
 
General Chemistry Parameters 
 
Chemical Oxygen Demand by Standard Method 5220 C Modified: 
The Relative Percent Difference (RPD) for the replicate analysis in sample Batch QC was outside the normal ALS 
control limits.  The variability in the results was attributed to the heterogeneous character of the sample. Standard 
mixing techniques were used, but were not sufficient for complete homogenization of this sample. 
 
No other anomalies associated with the analysis of these samples were observed. 
 
 

Page 7 of 18

Page 20 of 38

janet.malloch
Janet Malloch



 

 

Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Fremont 

SUB CONlRATOR:ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 South 13th Avenue 
CITY, STATE, ZIP: 

Kelso, WA 98626 

PHONE (360) 577-7222 FAX EMAIL: 

-
ACCOUNT#· 

ITEM# SAMPLE ID I CLIENT SAMPLE ID I BOTILETYPE I MATRIX 

1609321-001A . jPAI-23-26-28 jC~EAR JARS 4 0 I Soil 
1 

TEST SUB 

R7:edBy!"~ "'" TJ;' :;!_$" ~s:,.fiA 
A. '""' /L- ~ ~1~2<1~r t. 
RelinqJ&Bhed By: / D•re Time: Re<:eived By: 

~Jinquished By· Date: Time Received By: 

-
TAT: Standard~ RUSH NextBD 0 2ndBD D 

I 
I 

--
SPECIAL INSTRUCTIONS f COMMENTS 

ADDRESS 

Fremont Analytical, Inc. 
3600 Fremont Ave. N. 

Seattle, WA 98103 

TEL 206-352-3790 

FAX: 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Michael Ridgeway and Chelsea Ward- mridgeway@fremontanalytical.com; 
cward@fremontanalytical.com 

DATE COLLECTED I NUMBEROF I COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

---
9/26/2016 10:00:0_0 AMI 1 I Chemical Oxygen Demand by SM5220, Low Level RL .:J 

Date: Time: REPORT TRANSMITIAL ~D· 1'-~--6 &l:.,V 
Date· Tune: 0 HARDCOPY(extrnoost) 0 FAX MAIL 0 ONLINE 

Date: Time: FOR LAB USE ONLY 

Temp of samples "c Attempt to Cool ? 

3rd.BD 0 
Comments: 

Note: RUSH requests will lnwr surc:harges! --

Page 9 of 18
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A 
Cooler Receipt and Preservation Form ,1 

r J l'/·rl 
Pt ,C4A.(J 

v 
Client t I'{,..., 4.,,.)'1"} ;~ Service RequestKJ6 l ·1' ':1 
Received: of- 3 (}- ( b Opened: Cf-3cJ-{ 6 By: ~· Unloaded: q '$&-l'b By: C .J2-
I. Samples were received via? USPS ~ UPS DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) NA ~ ~S Envelope Other _________ _ 

NA Y [i If yes, how many and where? __________ _ 3, Were custody seals on co~lers? 

If present, were custody seals intact? y N If present, were they signed and dated? y 

- =~ - ..'!"..!-:=.. 
c-. Thermometer Oooler/OOC Ill Tracking Number -- .._.r ID ~ NA 

'-'rJ ·'f -<:J.t:; "2..7 2.7' ~ ~x rz. Kt;l q2XO~ ~:>n1. C8't:.fot 

4. · Packing material: Inserts Baggies Brt!f§!iji?rap ~ Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9, Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II, Were VOA vials received without headspace? Indicate in the table below. 

12. Was Cl2/Res negative? 

Samlllelll. '!II El<!ltl• Samp!e Ill '!fl. CQC ldenlffie<!_I?Y, 

NA 

NA 

NA 

NA 

NA 

i 

Volume Reagent Lot 

v' 
G) 

up 
(Y) 
cP 

y 

y 

y 

N 

FHed 

N 

N 

N 

N 

N 

N 

N 

N 

SampleiD added Number Initials lone 

-------- - ---~ 

Totes, Discrepancies, & Resolutions •. ·_-----------------------------------

7125116 Page __ of __ 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 11 of 18
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Client:

09/30/16

K1611731

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/26/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609321-001A 10/05/16 16:531--89.0K1611731-001
1609321-002A 10/05/16 16:531--83.1K1611731-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/6/2016 9:27:51 AM 16-0000395196 rev 00Superset Reference:

Page 12 of 18
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Soil

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611731
09/26/16
09/30/16

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 89.0 89.3 89.2 201609321-001A K1611731-001DUP 10/05/16
<1 - 97.4 97.3 97.4 20Batch QC K1611749-005DUP 10/05/16

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

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

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

Printed  10/6/2016 9:27:51 AM 16-0000395196 rev 00Superset Reference:

Page 13 of 18
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/30/16

K1611731

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/26/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609321-001A 10/07/16 16:00 10/7/161-6303580K1611731-001
1609321-002A 10/07/16 16:00 10/7/161-96016300K1611731-002
Method Blank 10/07/16 16:00 NA1-200  UNDK1611731-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/10/2016 3:39:13 PM 16-0000395196 rev 00Superset Reference:

Page 15 of 18
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1611731

NADate Collected:
Date Received: NA

10/07/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1611836-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1611836-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 47 *610 - 5970 3720 4850 20SM 5220 C Modified

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

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

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

Printed  10/10/2016 3:39:14 PM 16-0000395196 rev 00Superset Reference:

Page 16 of 18
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QA/QC Report

mg/Kg
K1611836-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1611731

10/7/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1611836-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/7/16Date Extracted:

Chemical Oxygen Demand (COD) 5970 64500 52400 112 75-125

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

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

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

Printed  10/10/2016 3:39:14 PM 16-0000395196 rev 00Superset Reference:

Page 17 of 18
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Sample Name

K1611731
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517791

10/07/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404540K1611731-LCS

16-0000395196 rev 00Superset Reference:Printed  10/10/2016 3:39:14 PM
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Page 31 of 38



Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609321
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

11/7/2016Date:

Sample ID MB-14957

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 32016

SeqNo: 605291

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14957

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 32016

SeqNo: 605292

LCSSampType:

Arsenic 100.0 101 85 1150.500 0101

Iron 1,000 101 50 15050.0 01,010

Sample ID 1609335-005ADUP

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32016

SeqNo: 605294

DUPSampType:

Arsenic 300.500 908.7 2.16889

Iron 3050.0 6,195 2.856,020

Sample ID 1609335-005AMS

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32016

SeqNo: 605295

MSSampType:

Arsenic 500.0 113 70 1300.500 908.71,470

Iron 5,000 110 50 15050.0 6,19511,700

Sample ID 1609335-005AMSD

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32016

SeqNo: 605296

MSDSampType:

Arsenic 500.0 113 70 130 300.500 908.7 1,471 0.2821,480

Revision v2 Page 32 of 38



Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609321
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

11/7/2016Date:

Sample ID 1609335-005AMSD

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32016

SeqNo: 605296

MSDSampType:

Iron 5,000 114 50 150 3050.0 6,195 11,690 1.7811,900
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609321
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

11/7/2016Date:

Sample ID MB-14945

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 32007

SeqNo: 605108

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14945

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 32007

SeqNo: 605109

LCSSampType:

Arsenic 100.0 102 85 1150.500 0102

Iron 1,000 102 50 15050.0 01,020

Sample ID 1609324-004ADUP

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32007

SeqNo: 605117

DUPSampType:

Arsenic 300.500 88.52 6.4883.0

Iron 3050.0 9,487 7.858,770

Sample ID 1609324-004AMS

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32007

SeqNo: 605118

MSSampType:

Arsenic 500.0 104 70 1300.500 88.52610

Iron 5,000 81.4 50 15050.0 9,48713,600

Sample ID 1609324-004AMSD

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32007

SeqNo: 605119

MSDSampType:

Arsenic 500.0 112 70 130 300.500 88.52 609.9 5.75646
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609321
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

11/7/2016Date:

Sample ID 1609324-004AMSD

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: BATCH

RunNo: 32007

SeqNo: 605119

MSDSampType:

Iron 5,000 103 50 150 3050.0 9,487 13,560 7.7414,600

Revision v2 Page 35 of 38



Date Received: 9/26/2016 3:45:00 PM

Client Name: GEI Work Order Number: 1609321

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Samples received at appropriate temperature

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Claudia De La Via Date 9/26/2016

Regarding: Volume provided for COD preserved with NaOH + Zn Acetate

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom: Erica Silva

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 3.8

Sample 4.4

Temp Blank 15.6

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 13, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609324

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 4 sample(s) on 9/27/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

www.fremontanalytical.com        Revision v1

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)

Page 1 of 33



10/13/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609324

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609324-001 PAI-24-10-11 09/26/2016 3:40 PM 09/27/2016 8:00 AM

1609324-002 PAI-24-21.3-22.3 09/26/2016 3:30 PM 09/27/2016 8:00 AM

1609324-003 PAI-24-S-160926 09/26/2016 5:00 PM 09/27/2016 8:00 AM

1609324-004 PAI-24-D-160926 09/26/2016 4:02 PM 09/27/2016 8:00 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedRevision v1
Page 2 of 33



Project: Gas Works Park Site

CLIENT: GeoEngineers

10/13/2016

Case Narrative
1609324

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
1609324-001B
TEST_SUB has been Sub Contracted.
1609324-002B
TEST_SUB has been Sub Contracted.

Revision v1
Page 3 of 33



10/13/2016

Qualifiers & Acronyms
1609324

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v1

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-24-S-160926

Collection Date: 9/26/2016 5:00:00 PM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609324-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/13/2016

1609324

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: MWBatch ID:  14945

Arsenic D 9/27/2016 4:45:38 PM5.00 µg/L 102,390

Iron D 9/27/2016 4:45:38 PM500 µg/L 104,630

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 245.2

Revision v1
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Project: Gas Works Park Site

Client Sample ID: PAI-24-D-160926

Collection Date: 9/26/2016 4:02:00 PM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609324-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/13/2016

1609324

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: MWBatch ID:  14945

Arsenic 9/27/2016 5:36:32 PM0.500 µg/L 188.5

Iron 9/27/2016 5:36:32 PM50.0 µg/L 19,490

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 254.5

Revision v1
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609324  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size 

(Microns)
76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-24-10-11 100% 100% 100% 100% 100% 99.3% 97.5% 77.0% 42.2% 27.8% 19.6% 10.5% 4.19% 0.854% 0.0693%

PAI-24-21.3-22.3 100% 100% 100% 100% 100% 98.7% 96.6% 91.9% 85.7% 69.9% 45.7% 13.9% 3.96% 0.22% 0.0704%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 7 of 33



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609324  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106
106-62.5 72.5-45 45-34 <34

PAI-24-10-11 0.00% 0.00% 0.00% 0.00% 0.00% 0.685% 1.77% 20.6% 34.8% 14.5% 8.13% 9.14% 6.32% 3.34% 0.785% 0.0693%

PAI-24-21.3-22.3 0.00% 0.00% 0.00% 0.00% 0.00% 1.29% 2.14% 4.66% 6.19% 15.7% 24.0% 31.7% 9.93% 3.72% 0.15% 0.0701%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 8 of 33



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609324  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

110100100010000100000

P
e
rc

e
n

t P
a
s
s
in

g
 (F

in
e
r)

Particle Size (microns)

Grain Size Distribution

PAI-24-10-11

PAI-24-21.3-22.3

CONFIDENTIAL www.fremontanalytical.com
Page 9 of 33



October 11, 2016 Analytical Report for Service Request No: K1611736

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 30, 2016

RE: COD

Dear Mr.Ridgeway,

K1611736.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
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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.

Acronyms
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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.

Page 4 of 19

Page 13 of 33



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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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: Fremont Analytical Service Request No.: K1611736 
Project: NA Date Received: 09/30/16 
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.  Additional quality control analyses reported herein 
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Matrix/Duplicate Matrix Spike (MS/DMS). 
 
Sample Receipt 
 
Two soil samples were received for analysis at ALS Environmental on 09/30/16.  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. 
 
General Chemistry Parameters 
 
Chemical Oxygen Demand by Standard Method 5220 C Modified: 
The Relative Percent Difference (RPD) for the replicate analysis in sample Batch QC was outside the normal ALS 
control limits.  The variability in the results was attributed to the heterogeneous character of the sample. Standard 
mixing techniques were used, but were not sufficient for complete homogenization of this sample. 
 
No other anomalies associated with the analysis of these samples were observed. 
 
 

Page 7 of 19

Page 16 of 33

janet.malloch
Janet Malloch



 

 

Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 8 of 19

Page 17 of 33



Fremont 

SUB CONTRA TOR: ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 Sonth 13th Avenne 
CITY, STATE, ZIP: 

Kelso, W A 98626 

PHONE (360) 577-7222 FAX EMAJL 

-
ACCOUNT#: 

ITEM # I SAMPLE 10 I CLIENT SAMPLE ID I BOITLETYPE I MATRIX 

- ----- -
I 

) 11\/i( ".· 
; r 1 '~\/ 

\~ \ \(:'\ \ ) 'f 
\ \\ 

SPECIAL INSTRUCTIONS I COMMENTS: 

ADDRESS 

Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

Seattle, WA 98103 

TEL: 206-352-3790 

FAX: 206-352-7178 

Website: www.fremontanalytical.com 

Chemical Oxygen Demand by SM5220, Low Level RL. Standard TAT, please email results to 
cward@fremontanalytical.com and mridgeway@fremontanalytical.co~. 

DATE COLLECTED I NUMBEROF I COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

- --- - -
~-lJ609324-.00!B 
L.:_j TEST_SUB 

_ ___J_OI2:_:4-__::10::__-::_:ll=---.-_~I-=CLEA::-__::R.:_:J::_:ARS:_::__4:_:0:_tiSo:=.'l __ ~_j 9/26/2016 3:'10:00 PMI 1 I Chemtcal Oxygen Demand by SM5220, Low Level RL 

L·~. !609324-002B-___ __ _ji-:_24-._2:::1:::.3-_-2:::2:-:.3:____ _ _LIC::::L:::EA~_:R:_:l-:::A:-RS::_-4_-,0.LISo=ii _____ _L_--'9"-/_...26-._/:::20~1-:_6::_3:::::30~:::0":'0'-'PM'_"IIc__:_l _ __j_I_::C::_:he~m::ic~a:_l O~xy=ge~n_::De=m--:-an::d_::b"-y_.,S-:'M,-:52~2~0,,_.L:::ow:::.=Le:::v~ei:_:R::Lc__~ 
~ TEST_SUB 

IM"'<;'"Y r )= 1!1/;29/ti, 1\mo .. 2 •;z:r;;;t, s.~w ""q-~-( T't\": /.f J REPORT 1RANSWTIAL DESIRED: 
'Y4 /1:.1'>-

RelinqtJi%edBy:/ Date: Time· Received By: t7 Date Time· 0 HARDCOPY(extraoost) QFAX 0 EMAIL 0 ONLINE 

Relinquished By: Date: T=o Received By: Date" Time: FOR LAB USE ONLY 

Temp of samples 'c Attempt to Cool ? 

TAT: Standard 0 RUSH NextBD 0 2ndBD 0 3rdBD 0 
Comments 

Note: RUSH requuts will incur surchar~! 
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A j.·· 

PC : ·jtp,_~\ 
Cooler Receipt and Preservation Form , ',) 

Client f;.<,._,.,,.,} q.,.,J'joj ;C«}L Service RequestK16 \ \ J J (; 
Received: of- 3 (}- ( b Opened: Cf-3cJ-( 6 By: ~· Unloaded: Cf '$&.--,/& By: C" .J2--
l. Samples were received via? USPS @:x UPS DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) NA ~ ~S Envelope Otlter _________ _ 

NA Y {j If yes, how many and where? ___________ _ 3. Were custody seals on co~!ers? 

If present, were custody seals intact? y N If present, were they signed and dated? y 

- I c':t.!. - Oo1-.d COlT. Thermometer C'OO!er/COC 10 Tracking Number 
CoolorTomp T r.,.;;,·mo,;. !'al!ior . IQ NA NA 
-'-() -') -.:u:; 2.. 7 2.7 ~ ~'X (Z. K&f q2)(0~ ~:>n7 C?Cf&! 

4. ·Packing material: Inserts Baggies B@ji?ap ~ Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

12. Was C12/Res negative? 

same~ 10 011. coc Identified bl: 

NA 

NA 

NA 

NA 

NA 

i 

v' 
G) 

Gj> 
c) 
0) 

y 

y 

y 

N 

FRed 

N 

N 

N 

N 

N 

N 

N 

N 

Sampi~ID on £Iotti:_:_· ___ · _-_[ I ·------- ----·------

Sampi~ID 
!lottie Count lOut ofl Head· 
Bottle Type T~p "P'!ce illrol<~ J. pH f!ea..J!!!It 

Volume I Reagent Lot 
added · Num~r I Initials I Tim~ 

{otes, Discrepancies, & Resolations .• ·_ -----------------------------------

7125116 Page __ of __ 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 

Page 11 of 19

Page 20 of 33



Client:

09/30/16

K1611736

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/26/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609324-001B 10/06/16 15:581--76.7K1611736-001
1609324-002B 10/06/16 15:581--84.8K1611736-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/7/2016 11:07:22 AM 16-0000395353 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Sediment

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611736
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 16.7 16.8 16.8 20Batch QC K1611778-001DUP 10/06/16

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

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

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

Printed  10/7/2016 11:07:22 AM 16-0000395353 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Sludge, Solid

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611736
NA
NA

Percent
NA

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

6 - 23.6 22.2 22.9 20Batch QC K1611870-001DUP 10/06/16

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

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

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

Printed  10/7/2016 11:07:22 AM 16-0000395353 rev 00Superset Reference:
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Client:

09/30/16

K1611736

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/26/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609324-001B 10/07/16 16:00 10/7/161-12007900K1611736-001
1609324-002B 10/07/16 16:00 10/7/161-5506920K1611736-002
Method Blank 10/07/16 16:00 NA1-200  UNDK1611736-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/10/2016 3:26:44 PM 16-0000395353 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1611736

NADate Collected:
Date Received: NA

10/07/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1611836-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1611836-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 47 *610 - 5970 3720 4850 20SM 5220 C Modified

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

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

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

Printed  10/10/2016 3:26:44 PM 16-0000395353 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1611836-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1611736

10/7/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1611836-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/7/16Date Extracted:

Chemical Oxygen Demand (COD) 5970 64500 52400 112 75-125

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

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

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

Printed  10/10/2016 3:26:44 PM 16-0000395353 rev 00Superset Reference:
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Sample Name

K1611736
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517791

10/07/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404540K1611736-LCS

16-0000395353 rev 00Superset Reference:Printed  10/10/2016 3:26:44 PM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609324
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/13/2016Date:

Sample ID MB-R32068

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 32068

SeqNo: 606398

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R32068

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 32068

SeqNo: 606399

LCSSampType:

Chemical Oxygen Demand 75.00 106 80 12010.0 079.5

Sample ID 1609315-001ADUP

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606401

DUPSampType:

Chemical Oxygen Demand 3010.0 33.87 17.028.6

Sample ID 1609315-001AMS

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606402

MSSampType:

Chemical Oxygen Demand 75.00 98.0 70 13010.0 33.87107

Sample ID 1609315-001AMSD

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606403

MSDSampType:

Chemical Oxygen Demand 75.00 90.9 70 130 3010.0 33.87 107.3 5.06102
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609324
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/13/2016Date:

Sample ID MB-14945

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 32007

SeqNo: 605108

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14945

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 32007

SeqNo: 605109

LCSSampType:

Arsenic 100.0 102 85 1150.500 0102

Iron 1,000 102 50 15050.0 01,020

Sample ID 1609324-004ADUP

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-24-D-160926

RunNo: 32007

SeqNo: 605117

DUPSampType:

Arsenic 300.500 88.52 6.4883.0

Iron 3050.0 9,487 7.858,770

Sample ID 1609324-004AMS

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-24-D-160926

RunNo: 32007

SeqNo: 605118

MSSampType:

Arsenic 500.0 104 70 1300.500 88.52610

Iron 5,000 81.4 50 15050.0 9,48713,600

Sample ID 1609324-004AMSD

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-24-D-160926

RunNo: 32007

SeqNo: 605119

MSDSampType:

Arsenic 500.0 112 70 130 300.500 88.52 609.9 5.75646

Revision v1 Page 30 of 33



Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609324
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/13/2016Date:

Sample ID 1609324-004AMSD

Batch ID: 14945 Analysis Date: 9/27/2016

Prep Date: 9/27/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-24-D-160926

RunNo: 32007

SeqNo: 605119

MSDSampType:

Iron 5,000 103 50 150 3050.0 9,487 13,560 7.7414,600
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Date Received: 9/27/2016 8:00:00 AM

Client Name: GEI Work Order Number: 1609324

Sample Log-In Check List

Clare GriggsLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 3.8

Sample 3.2

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 27, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609335

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 7 sample(s) on 9/27/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

CC:

Claudia De La Via

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

www.fremontanalytical.com        Revision v2

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/27/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609335

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609335-001 PAI-15-15-17.4 09/27/2016 10:50 AM 09/27/2016 3:09 PM

1609335-002 PAI-15-17.4-17.6 09/27/2016 10:55 AM 09/27/2016 3:09 PM

1609335-003 PAI-15-30-32.5 09/27/2016 11:10 AM 09/27/2016 3:09 PM

1609335-004 Dup-1 09/27/2016 12:00 AM 09/27/2016 3:09 PM

1609335-005 PAI-25-D-160927 09/27/2016 9:07 AM 09/27/2016 3:09 PM

1609335-006 PAI-15-S-160927 09/27/2016 11:00 AM 09/27/2016 3:09 PM

1609335-007 PAI-15-D-160927 09/27/2016 11:54 AM 09/27/2016 3:09 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedRevision v2
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/27/2016

Case Narrative
1609335

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Revision v2
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10/27/2016

Qualifiers & Acronyms
1609335

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v2

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-25-D-160927

Collection Date: 9/27/2016 9:07:00 AM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609335-005

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/27/2016

1609335

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14957

Arsenic 9/28/2016 11:19:10 AM0.500 µg/L 1909

Iron 9/28/2016 11:19:10 AM50.0 µg/L 16,190

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM100 mg/L 10736

Revision v2
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Project: Gas Works Park Site

Client Sample ID: PAI-15-S-160927

Collection Date: 9/27/2016 11:00:00 AM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609335-006

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/27/2016

1609335

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14957

Arsenic D 9/28/2016 11:33:19 AM5.00 µg/L 10725

Iron D 9/28/2016 11:33:19 AM500 µg/L 101,970

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 267.7

Revision v2
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Project: Gas Works Park Site

Client Sample ID: PAI-15-D-160927

Collection Date: 9/27/2016 11:54:00 AM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609335-007

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/27/2016

1609335

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14957

Arsenic 9/28/2016 11:36:51 AM0.500 µg/L 1407

Iron 9/28/2016 11:36:51 AM50.0 µg/L 135,700

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 2187

Revision v2
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609335  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size 

(Microns)
76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-15-15-17.4 100% 100% 100% 100% 91.8% 64.0% 46.4% 27.6% 14.1% 2.04% 0.0877% 0.00642% 0.00% 0.00% 0.00%

PAI-15-30-32.5 100% 100% 100% 100% 92.0% 85.1% 77.6% 72.8% 68.1% 60.6% 46.8% 20.1% 12.4% 5.11% 1.84%

Dup-1 100% 100% 100% 100% 87.8% 75.3% 66.0% 59.6% 55.3% 49.0% 37.9% 16.5% 10.5% 4.32% 2.08%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 8 of 50



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609335  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000

2000-

850

850-

425

425-

250
250-106 106-62.5 72.5-45 45-34 <34

PAI-15-15-17.4 0.00% 0.00% 0.00% 0.00% 8.09% 27.6% 17.5% 18.6% 13.4% 12.0% 1.94% 0.0805% 0.00636% 0.00% 0.00% 0.00%

PAI-15-30-32.5 0.00% 0.00% 0.00% 0.00% 7.98% 6.91% 7.50% 4.79% 4.66% 7.53% 13.8% 26.6% 7.73% 7.25% 3.26% 1.84%

Dup-1 0.00% 0.00% 0.00% 0.00% 12.2% 12.5% 9.28% 6.40% 4.30% 6.22% 11.1% 21.4% 5.96% 6.16% 2.24% 2.07%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 9 of 50



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609335  
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October 11, 2016 Analytical Report for Service Request No: K1611734

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 30, 2016

RE: COD

Dear Mr.Ridgeway,

K1611734.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 18
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

Total Solids

General Chemistry
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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.

Acronyms

Page 3 of 18
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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.

Page 4 of 18
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Fremont Analytical Service Request No.: K1611734 
Project: NA Date Received: 09/30/16 
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.  Additional quality control analyses reported herein 
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Matrix/Duplicate Matrix Spike (MS/DMS). 
 
Sample Receipt 
 
Three soil samples were received for analysis at ALS Environmental on 09/30/16.  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. 
 
General Chemistry Parameters 
 
Chemical Oxygen Demand by Standard Method 5220 C Modified: 
The Relative Percent Difference (RPD) for the replicate analysis in sample Batch QC was outside the normal ALS 
control limits.  The variability in the results was attributed to the heterogeneous character of the sample. Standard 
mixing techniques were used, but were not sufficient for complete homogenization of this sample. 
 
No other anomalies associated with the analysis of these samples were observed. 
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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CHAIN OF CUSTODY RECORD [()m•gacocm 281 ADDRESS 

Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

SUB CONTRA TOR: ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 South 13th Avenue . 

CITY,SfATE,ZIP· 
Kelso, WA 98626 

PHONE: (360) 577-7222 FAX" EMNL: 

ACCOUNT#: 

ITEM# I SAMPLEID I CLlENf SAMPLE ID I BOT11.E TYPE I MATRIX 

I 1609335-()016 IPAI-15-15-17.4 ICLEARJARS 4 OISoil 
1 

I TEST SUB 

I 
I 

SPECIAL INSTRUCTIONS I COMMENTS: 

Seattle, WA 98103 

TEL: 206-352-3790 

FAX: 206-352-7178 

Website: www.fremontanalytical.com 

Chemical Oxygen Demand by SM5220, Low Level RL. Please email results to 
cward@fremontanalytical.com and inridgeway@fremontanalytical.com 

DATE COLLECTED I NUMBEROF I COMMENTS: Methanol Preserved Welghts 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

9/27/2016 10:50:00 AMI 1 I Chemical Oxygen Demand by SM5220, Low Level RL I 

D ~:~~5:_~~.:cOc:3-=cB~---'--IP~AI~-1c:5-30-32.'-5-"-IC~LEA_R~J~A~RS~4~0-'--ISo~'~l _____ __ci_,9/~27_./~20~1~6~1~1:~1~0:~00_AM--'I'-----~1---'-I ~C~he~m~'c~a~l O.:cxy=ge:_n:_D~e~m~an~d~b-'-y~S~M~52~2-'-0,'--L__,o~w~L~ev~e~l RL ___ -.J 

I 3 ~C:~-"~5::._~::._~0::._4c:;B ___ c.ciD.cup.__-.:c1_~ _ __liC__.L:cEAR_J~A~RS_4.::0.ciSo:_c:_cil ____ l ____ 9::_/c:c27_./cc20:_1CJ61'----::._1 __ __j_l.::c.che:_m__.ica-'l Oxy=,_ge:::.nc::De:_:_m::can__:d~b_.y--'S~M~52~2-'-0'-', L::co__:w.c:Lc.ev-'e__.l Rl_cc_ __ ____j] 

~~odBy~ _} 0~b kcl Tim' ·~~::u ~ ":t~~-ib 
Time: REPORT 1RANSMIITAL DESIRED: 

/"1P< ---- -f,.J-q "' tf ·. 2 s- cf :ur;, 
Relinqul'shed By/ Date: IT~, Reccived By: / Date: Time: 0 HARDCOPY(extraoost) 0FAX 0 EMNL 0 ONLINE 

Relinquished By: Date: !Time: Received By: Date: Time· FOR LAB USE ONLY 

Temp of samples 'c Attempt to Cool ? 

TAT: Standard 0 RUSH NextBD 0 2ndBD D 3rdBD 0 
Comments· 

Note: RUSH J'ef(Uests wUIIncur surcharges! 
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A i\ \--· 
" '\ ;1: .& ' \. u ll. \ PC 

Cooler Receipt and Preservation Form .· "-.) +. . JJ n j \ . /1.·/1 ' 
Client 1'(...-.d,.J C.W..,.._(:1' ;~ Service RequestKJ6 \ / r;L/ 

Received: of-3()-/{; Opened: Of-3cJ-(6 By:~- Unloaded: Cf-ij&--r'& By: c-..c--

Envelope Other __________ _ 

L Samples were received via? USPS 

2. Samples were received in: (circle) 

(fJh UPS 

~~s 
Hand Delivered DHL PDX Courier 

NA 

3. Were custddy seals on co~lers? NA y (Y If yes, how many and where? _____________ _ 

If present, were custody seals intact? y N If present, were they signed and dated? y N 

- ..'!:;:!;. - -~ -·~ 
Thermometer Coofer~C(X: 1£1 Traeklng Number 

Filed Coohlr ~"'9 ID NA NA 
'-'tJ ·If -cu; 2.. 7 2./ ~ ZPrS( (Z. K&! 't2Xo~ \;>n2 C~t:.fot 

4. ·Packing material: Inserts Baggies B@!ijii'rap ~ Wet lee Dry lee Steeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Tltawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

II. Were VOA vials received without headspace? Indicate in the table below. 

12. Was CI2/Res negative? 

Sliml!le ID on Q~ - - _j_ $aml!le ID on. coc 
! 

Identified lly: 

-· -------··-

NA 

NA 

NA 

NA 

NA 

i 

i!rp"' 

@ 

<:¥> 
Ct) 
CJ) 

y 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

Bottle Count Out of Heed- Volume Reagent Lot 
SampleiD 8o!tle Tv~~e Term> -space Broke pH Reagent added Number lnltlaJs Time 

- -- L_ - - . --- -·· - '. L. ----

{otes, Discrepancies, & Resolutions: __________________________________ _ 

7125/16 Page __ of_ __ _ 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/30/16

K1611734

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/27/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609335-001B 10/05/16 16:531--61.3K1611734-001
1609335-003B 10/05/16 16:531--90.3K1611734-002
1609335-004B 10/05/16 16:531--90.6K1611734-003

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/6/2016 9:29:13 AM 16-0000395199 rev 00Superset Reference:

Page 12 of 18
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
COD
Soil

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1611734
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 89.0 89.3 89.2 20Batch QC K1611731-001DUP 10/05/16
<1 - 97.4 97.3 97.4 20Batch QC K1611749-005DUP 10/05/16

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

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

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

Printed  10/6/2016 9:29:13 AM 16-0000395199 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/30/16

K1611734

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/27/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609335-001B 10/07/16 16:00 10/7/161-1400154000K1611734-001
1609335-003B 10/07/16 16:00 10/7/161-4502720K1611734-002
1609335-004B 10/07/16 16:00 10/7/161-9002370K1611734-003
Method Blank 10/07/16 16:00 NA1-200  UNDK1611734-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/10/2016 3:35:23 PM 16-0000395199 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1611734

NADate Collected:
Date Received: NA

10/07/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1611836-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1611836-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 47 *610 - 5970 3720 4850 20SM 5220 C Modified

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

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

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

Printed  10/10/2016 3:35:23 PM 16-0000395199 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1611836-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1611734

10/7/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1611836-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/7/16Date Extracted:

Chemical Oxygen Demand (COD) 5970 64500 52400 112 75-125

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

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

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

Printed  10/10/2016 3:35:24 PM 16-0000395199 rev 00Superset Reference:
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Sample Name

K1611734
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517791

10/07/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404540K1611734-LCS

16-0000395199 rev 00Superset Reference:Printed  10/10/2016 3:35:24 PM
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October 26, 2016 Analytical Report for Service Request No: K1612505

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 14, 2016

RE: 1609335

Dear Mr.Ridgeway,

K1612505.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 16
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents
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Chain of Custody
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General Chemistry
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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.

Acronyms

Page 3 of 16
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Fremont CHAIN OF CUSTODY RECORD :, Omega COCID 290 

SUB CONTRATOR:ALS COMPANY ALS Environmental 
ADDRESS 1317 South 13th Avenue 

cirv,srAlE,ZIP Kelso, WA 98626 

PHONE (360) 577-7222 FAX 

ACCOUNT# 

ITEM SAMPLE JD Client Sample ID 

EMAIL 

Bottle Type MATRIX 

! 

1 - :160933s-oo2AjPAl-15: 17,4-i?,6 ]~;EAR JARS 4 ]soil -

Date: ! Time: I Received By. '-.. -· 

DATE COLLECTED 

912712016 10:55:00 AM! 1 

ANALYTICAL PARAMETERS 

! 

'OF: ADDRESS 
Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

Seattle, WA 98103 

f/,.. II ~ TEL: 206-352-3790 r ,, lo I 'Vv' FAX 206-352-7178 

Website: www.fremontanalytical.com 

COMMENTS 
Methanol Preserved Weights 

HOT Sample Notation 
Additional Sample Description, 

"' 

Chemical Oxygen Demand by SM5220, Low Level RL 

REPORT TRANSMITTAL DESIRED: 'j '"-'3~ J j fOJic~ !(£!. j),,.,.:_ S 1 _ _ _ _ • ____ _ 

i, Date' Time· Received · 

-~ ____ -_-_-- ___ __ _____ -1i 
0!!3f t1£1t2J")J{.(, _ 

1 Date: -' ! Time C] HARDCOPY(extracost) f j FAX :_~EMAIL ! J ONLINE 

Time 

- --- -____ "c Attempt to Cool ? 

L I 
i Date Received By 

: 
! Date. Time Relinquished By 

----
FOR LAB USE ONLY 

Temp of samples 

TAT: Standard 1-fJ RUSH NextBD 'l:J Jrd BD [_j 
Comments· 

Note: RUSH requests will incur surcharges! 
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A PC JnV1,, f-
J Cooler Receipt and Preservation F. orm ~ 

Client . fuvu10fil I Jrrvice Req~.estKJ6 /1-,~ .. 
Received: \Dl(.<.\l\C Opened:\lJ(ll\'[(Q By7b---/Unloaded: JO/~ B~· 
I. Samples were received via? USPS_. Fed Ex~ DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) C_Cnolei~::, Envelope Ot!ter NA 

3. Were custody seals on coolers? NA Y C.Jii> If yes, how many and where? 
--------~---

If present, were custody seals intact? y N If present, were they signed and dated? y 

Row C<>trecb!<I, Row Corrected Corr. Thermometer Cooler/COC ID Tracking Number 
Coote~Tamp c--1etTe-~ Te~- Bia.$ Te...,.mank Factor ID . NA NA 

~)-.., I\ ;;;4 -·· -·· -o ' ( ~ef? '7Ylfl 1 _, v1 1 '11-X: , "' tf r:x v,.," · +-I.· •. U') jf1• . 

4. Packing material: Inserts BaggieQ~°i!~_·ij:!_~g~-;;J;i) Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Tltawed Tit awed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

I I. Were VOA vials received without head space? Indicate in the table below. 

12. Was Ci2/Res negative? 

Sample ID on Bottle Sample ID on COC Identified bv: 

NA 

NA 

NA 

NA 

NA 

~ 
@ 

Bottle Count Out of Head- Volume Reagent Lot 

Q 
/y. 
(,,_:, 

<] 

8 
y 

y 

y 

N 

Filed 

N 

N 

N 

N 

N 

N 

N 

N 

Sample ID Bottle Type Temp space Broke pH Reagent added Number Initials Time 

Notes, Discrepancies, & Resolutions: _____________________________________ _ 

7125116 Page __ of_ __ _ 
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Client:

10/14/16

K1612505

Date Received:
Date Collected:

Service Request:

Soil
1609335
Fremont Analytical

Sample Matrix:
Project: 09/27/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609335-002A 10/24/16 11:271--50.1K1612505-001

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/26/2016 7:11:08 AM 16-0000397763 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
1609335
Soil

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1612505
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL MDL RPD

Duplicate
Result Average

Sample
Result

<1 - - 97.2 97.2 97.2 20Batch QC K1612284-003DUP 10/24/16
<1 - - 80.2 80.3 80.3 20Batch QC K1612549-003DUP 10/24/16

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

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

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

Printed  10/26/2016 7:11:08 AM 16-0000397763 rev 00Superset Reference:
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Client:

10/14/16

K1612505

Date Received:
Date Collected:

Service Request:

Soil
1609335
Fremont Analytical

Sample Matrix:
Project: 09/27/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609335-002A 10/24/16 13:00 10/20/161-40037300K1612505-001
Method Blank 10/24/16 13:00 10/20/161-200  UNDK1612505-MB1
Method Blank 10/24/16 13:00 10/20/161-200  UNDK1612505-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/25/2016 11:47:50 AM 16-0000397763 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

1609335
Fremont Analytical Service Request: K1612505

NADate Collected:
Date Received: NA

10/24/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

KQ1613642-07 WetLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

KQ1613642-
07DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 13 10 - 59 67 62.8 20SM 5220 C Modified

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

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

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

Printed  10/25/2016 11:47:50 AM 16-0000397763 rev 00Superset Reference:
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QA/QC Report

mg/Kg
KQ1613642-07 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Wet

Client:
Project:
Sample Matrix:

Fremont Analytical
1609335
Soil

Service Request:

Date Analyzed:
Date Received:

K1612505

10/24/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
KQ1613642-07MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/20/16Date Extracted:

Chemical Oxygen Demand (COD) 59 1070 1000 101 75-125

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

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

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

Printed  10/25/2016 11:47:50 AM 16-0000397763 rev 00Superset Reference:

Page 15 of 16
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Sample Name

K1612505
Date Analyzed:
Service Request:

Soil
1609335
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
ALS SOP Dry

mg/Kg
Basis:
Units:

Analysis Lot: 520274

10/24/16

Spike 
AmountResult % Rec

% Rec 
Limits

10/20/16Date Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-115100 48404860K1612505-LCS1
Lab Control Sample 85-115100 48404860K1612505-LCS2

16-0000397763 rev 00Superset Reference:Printed  10/25/2016 11:47:51 AM

Page 16 of 16
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609335
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/27/2016Date:

Sample ID MB-R32068

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 32068

SeqNo: 606398

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R32068

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 32068

SeqNo: 606399

LCSSampType:

Chemical Oxygen Demand 75.00 106 80 12010.0 079.5

Sample ID 1609315-001ADUP

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606401

DUPSampType:

Chemical Oxygen Demand 3010.0 33.87 17.028.6

Sample ID 1609315-001AMS

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606402

MSSampType:

Chemical Oxygen Demand 75.00 98.0 70 13010.0 33.87107

Sample ID 1609315-001AMSD

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606403

MSDSampType:

Chemical Oxygen Demand 75.00 90.9 70 130 3010.0 33.87 107.3 5.06102
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609335
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/27/2016Date:

Sample ID MB-14957

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 32016

SeqNo: 605291

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14957

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 32016

SeqNo: 605292

LCSSampType:

Arsenic 100.0 101 85 1150.500 0101

Iron 1,000 101 50 15050.0 01,010

Sample ID 1609335-005ADUP

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-25-D-160927

RunNo: 32016

SeqNo: 605294

DUPSampType:

Arsenic 300.500 908.7 2.16889

Iron 3050.0 6,195 2.856,020

Sample ID 1609335-005AMS

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-25-D-160927

RunNo: 32016

SeqNo: 605295

MSSampType:

Arsenic 500.0 113 70 1300.500 908.71,470

Iron 5,000 110 50 15050.0 6,19511,700

Sample ID 1609335-005AMSD

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-25-D-160927

RunNo: 32016

SeqNo: 605296

MSDSampType:

Arsenic 500.0 113 70 130 300.500 908.7 1,471 0.2821,480
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609335
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/27/2016Date:

Sample ID 1609335-005AMSD

Batch ID: 14957 Analysis Date: 9/28/2016

Prep Date: 9/28/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-25-D-160927

RunNo: 32016

SeqNo: 605296

MSDSampType:

Iron 5,000 114 50 150 3050.0 6,195 11,690 1.7811,900
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Date Received: 9/27/2016 3:09:00 PM

Client Name: GEI Work Order Number: 1609335

Sample Log-In Check List

Clare GriggsLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 4.1

Sample 4.8

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 12, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609348

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 10 sample(s) on 9/28/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

CC:

Claudia De La Via

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

www.fremontanalytical.com        Revision v1

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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10/12/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609348

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609348-001 PAI-26-11.6-12.3 09/28/2016 10:20 AM 09/28/2016 5:32 PM

1609348-002 PAI-26-12.3-12.4 09/28/2016 10:25 AM 09/28/2016 5:32 PM

1609348-003 PAI-26-20.25-25.25 09/28/2016 10:30 AM 09/28/2016 5:32 PM

1609348-004 PAI-26-D-160928 09/28/2016 11:31 AM 09/28/2016 5:32 PM

1609348-005 PAI-26-S-160928 09/28/2016 10:46 AM 09/28/2016 5:32 PM

1609348-006 D-160928 09/28/2016 12:00 AM 09/28/2016 5:32 PM

1609348-007 PAI-27-S-160928 09/28/2016 4:14 PM 09/28/2016 5:32 PM

1609348-008 PAI-27-D-160928 09/28/2016 4:47 PM 09/28/2016 5:32 PM

1609348-009 PAI-27-25.5-26.5 09/28/2016 3:30 PM 09/28/2016 5:32 PM

1609348-010 PAI-27-10-12.5 09/28/2016 3:25 PM 09/28/2016 5:32 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedRevision v1
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/12/2016

Case Narrative
1609348

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Revision v1
Page 3 of 31



10/12/2016

Qualifiers & Acronyms
1609348

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Revision v1

www.fremontanalytical.com
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/12/2016

Analytical Report

1609348

Date Reported:

Work Order:

Client Sample ID: PAI-26-D-160928

Lab ID: 1609348-004 Collection Date: 9/28/2016 11:31:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14968

Arsenic 9/29/2016 11:08:41 AM0.500 µg/L 1513

Iron 9/29/2016 11:08:41 AM50.0 µg/L 113,100

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 224.0

Client Sample ID: PAI-26-S-160928

Lab ID: 1609348-005 Collection Date: 9/28/2016 10:46:00 AM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14968

Arsenic D 9/29/2016 11:19:19 AM5.00 µg/L 10898

Iron D 9/29/2016 11:19:19 AM500 µg/L 1075,800

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 249.2
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/12/2016

Analytical Report

1609348

Date Reported:

Work Order:

Client Sample ID: D-160928

Lab ID: 1609348-006 Collection Date: 9/28/2016

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14968

Arsenic 9/29/2016 11:34:17 AM0.500 µg/L 1904

Iron 9/29/2016 11:34:17 AM50.0 µg/L 172,300

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 243.9

Client Sample ID: PAI-27-S-160928

Lab ID: 1609348-007 Collection Date: 9/28/2016 4:14:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14968

Arsenic 9/29/2016 11:55:32 AM0.500 µg/L 129.6

Iron 9/29/2016 11:55:32 AM50.0 µg/L 19,480

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 270.4
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/12/2016

Analytical Report

1609348

Date Reported:

Work Order:

Client Sample ID: PAI-27-D-160928

Lab ID: 1609348-008 Collection Date: 9/28/2016 4:47:00 PM

Matrix: Water

Analyses Result Qual Units Date AnalyzedDFRL

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14968

Arsenic 9/29/2016 11:41:21 AM0.500 µg/L 1647

Iron 9/29/2016 11:41:21 AM50.0 µg/L 13,860

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32068

Chemical Oxygen Demand D 9/30/2016 3:18:15 PM20.0 mg/L 2133
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project:  Gas Works Park Site  

Client:  GeoEngineers  

Lab Project #:  1609348  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-26-11.6-12.3 100% 100% 100% 100% 83.1% 70.1% 57.5% 41.3% 29.4% 20.2% 12.6% 4.40% 2.85% 1.39% 0.700%

PAI-26-20.25-25.25 100% 100% 100% 100% 91.1% 72.1% 68.0% 60.6% 55.0% 48.4% 37.5% 19.4% 12.0% 4.01% 1.28%

PAI-27-25.5-26.5 100% 100% 100% 100% 97.4% 90.8% 82.6% 75.6% 70.0% 60.6% 44.2% 17.4% 10.4% 3.50% 0.963%

PAI-27-10-12.5 100% 100% 100% 100% 89.0% 57.6% 41.6% 23.7% 13.8% 8.52% 5.67% 2.68% 1.83% 0.972% 0.603%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 8 of 31



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project:  Gas Works Park Site  

Client:  GeoEngineers  

Lab Project #:  1609348  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size (Microns) >76200
76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000
2000-850

850-

425

425-

250

250-

106

106-

62.5
72.5-45 45-34 <34

PAI-26-11.6-12.3 0.00% 0.00% 0.00% 0.00% 16.9% 13.0% 12.6% 16.2% 11.9% 9.24% 7.59% 8.17% 1.55% 1.46% 0.686% 0.699%

PAI-26-20.25-25.25 0.00% 0.00% 0.00% 0.00% 8.91% 19.0% 4.10% 7.38% 5.62% 6.61% 10.8% 18.1% 7.43% 7.98% 2.73% 1.28%

PAI-27-25.5-26.5 0.00% 0.00% 0.00% 0.00% 2.65% 6.51% 8.26% 7.00% 5.57% 9.43% 16.4% 26.8% 7.05% 6.86% 2.54% 0.963%

PAI-27-10-12.5 0.00% 0.00% 0.00% 0.00% 11.0% 31.2% 16.1% 17.8% 9.89% 5.27% 2.84% 2.99% 0.842% 0.857% 0.368% 0.602%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction
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Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project:  Gas Works Park Site  

Client:  GeoEngineers  

Lab Project #:  1609348  
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Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project:  Gas Works Park Site  

Client:  GeoEngineers  

Lab Project #:  1609348  
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October 11, 2016 Analytical Report for Service Request No: K1611733

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory September 30, 2016

RE: COD

Dear Mr.Ridgeway,

K1611733.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 15
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain of Custody

General Chemistry
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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.

Acronyms

Page 3 of 15

Page 14 of 31



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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Fremont Analytical Service Request No.: K1611733 
Project: NA Date Received: 09/30/16 
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.  Additional quality control analyses reported herein 
include: Laboratory Duplicate (DUP), Matrix Spike (MS), and Matrix/Duplicate Matrix Spike (MS/DMS). 
 
Sample Receipt 
 
Four soil samples were received for analysis at ALS Environmental on 09/30/16.  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. 
 
General Chemistry Parameters 
 
Chemical Oxygen Demand by Standard Method 5220 C Modified: 
The Relative Percent Difference (RPD) for the replicate analysis in sample Batch QC was outside the normal ALS 
control limits.  The variability in the results was attributed to the heterogeneous character of the sample. Standard 
mixing techniques were used, but were not sufficient for complete homogenization of this sample. 
 
No other anomalies associated with the analysis of these samples were observed. 
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Fremont CHAIN OF CUSTODY RECORD : Omegacocm 285 ADDRESS 

Fremont Analytical, Inc. 

3600Fremont Ave. N. 

SUB CONTRA TOR: ALS COMPANY: ALS Environmental 
ADDRESS: 

1317 South 13th Avenue 
CITY, STATE, ZIP: 

Kelso, W A 98626 

PHONE: (360) 577-7222 FAX" EMAIL: 

ACCOUNT#· 

ITEM# I SAMPLE ID I CLIENr SAMPLE ID I BOTILETYPE I MATRIX 

IPAI·26·11.6·12.3 !CLEAR JARS 4 0 I Soil 

1609348·0038 PAI-26·20.25·25.2 CLEAR JARS 4 0 Soil 
2 ----

TEST_SUB 

IPAI-27·25.5·26.5 lcLEARJARS 4 oiSoil 

=tAI-27·10·12.5 !CLEAR JARS~~~ 

r 

I 

SPECIAL INSTRUCTIONS I COMMENTS: 

Seattle, WA 98103 

TEL: 206-352-3790 

FAX: 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Mike Ridgeway at mridgeway@fremontanalytical.com and Chelsea Ward at 
cward@fremontanalytical.com. 

DATE COLLECTED I NUMBEROF I COMMENTS: Methanol Preserved Weights 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

9/28/2016 10:20:00 AMI 1 I Chemical Oxygen Demand by SM5220, Low Level RL 

9/28/2016 10:30:00 AM Chemical Oxygen Demand by SM5220, Low Level RL 

9/28/2016 3:30:~0 Pi:fl 1 I Chemical Oxygen Demand by SM5220, Low Level RL 

9/2S/2016 3:25:00 PMI 1 

Time: R'~dByl' ) 
1'1. <-t-.v ~ 19:' It 71.<fi ((,. 

Time: '- _ 
('( -~S R~~''i LA. ""':3: "•·;:.·(L 'l: <~o REPORT TRANSMITIAL D~D: 

Relinq~ed By: ./ Date: Time: Received By: Date: Time: 0 HARDCOPY(extiacost) 0 FAX EMAIL 0 ONLINE 

Relinquished By: Date· Time: Received By: Date· Tim,· FOR LAB USE ONLY 

Standard ~ 
Temp of samples "c Attempt to Cool ? 

TAT: RUSH NextBD 0 2ndBD 0 3rdBD 0 
Comments 

NOW: RUSH requests wiiii.Dcur surcharges! 
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\ ,< A PC :'Yk&J( 
Cooler Receipt and Preservation Form , / /) 

1 f: JJ n n aJ.. j, /.)· ,7 
Client r.e,..,,,.J CU.,..JC~-J; ~ Service RequestKJ6 i' \ / 

Received: Cf-3(}-((;, Opened: D[-3rJ~(6 By:~-- Unloaded: Cof·5&.-('b By: c.J2.-
I. Samples were received via? (f_J'h UPS 

~~s 
NA y (j 

Hand Delivered DHL PDX Courier USPS 

2. Samples were received in: (circle) 

3. Were custddy seals on coolers? 

Envelope Other __________ _ 

If yes, how many and where? _____________ _ 

NA 

If present, were custody seals intact? y N If present, were they signed and dated? y N 

Cooler!OOC ID Trac;klng Number 
NA FHed 

(Z 

4. · Packing material: Inserts Baggies 11@jil,ap ~ Wet Ice Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

12. Was Cl2/Res negative? 

Sa"!Pie rQ on lle>ttle l!amJ!!.e IQ on. coo 1~'!.1!110!1 by: 

NA 

NA 

NA 

NA 

NA 

~ @. 

"P" 
@ 

up 
&) 
0) 

y 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

Bottle Count Out of Heed- Volume Reagent Lot 
SampleiD Bottle TYI!e Temp ·- Broke pH Reagent added Number lnltlllls ···Time 

I 

' 

{otes, Discrepancies, & Resolutions:. ___________________________________ _ 

7/]5/16 Page __ of_ __ _ 
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

09/30/16

K1611733

Date Received:
Date Collected:

Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project: 09/28/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609348-001B 10/07/16 16:00 10/7/161-1800131000K1611733-001
1609348-003B 10/07/16 16:00 10/7/161-8003490K1611733-002
1609348-009B 10/07/16 16:00 10/7/161-10004600K1611733-003
1609348-010B 10/07/16 16:00 10/7/161-61043200K1611733-004
Method Blank 10/07/16 16:00 NA1-200  UNDK1611733-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/10/2016 3:36:41 PM 16-0000395198 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

COD
Fremont Analytical Service Request: K1611733

NADate Collected:
Date Received: NA

10/07/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1611836-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1611836-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 47 *610 - 5970 3720 4850 20SM 5220 C Modified

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

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

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

Printed  10/10/2016 3:36:41 PM 16-0000395198 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1611836-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
COD
Soil

Service Request:

Date Analyzed:
Date Received:

K1611733

10/7/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1611836-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/7/16Date Extracted:

Chemical Oxygen Demand (COD) 5970 64500 52400 112 75-125

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

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

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

Printed  10/10/2016 3:36:41 PM 16-0000395198 rev 00Superset Reference:
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Sample Name

K1611733
Date Analyzed:
Service Request:

Soil
COD
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
None Dry

mg/Kg
Basis:
Units:

Analysis Lot: 517791

10/07/16

Spike 
AmountResult % Rec

% Rec 
Limits

NADate Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11594 48404540K1611733-LCS

16-0000395198 rev 00Superset Reference:Printed  10/10/2016 3:36:42 PM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609348
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/12/2016Date:

Sample ID MB-R32068

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 32068

SeqNo: 606398

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R32068

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 32068

SeqNo: 606399

LCSSampType:

Chemical Oxygen Demand 75.00 106 80 12010.0 079.5

Sample ID 1609315-001ADUP

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606401

DUPSampType:

Chemical Oxygen Demand 3010.0 33.87 17.028.6

Sample ID 1609315-001AMS

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606402

MSSampType:

Chemical Oxygen Demand 75.00 98.0 70 13010.0 33.87107

Sample ID 1609315-001AMSD

Batch ID: R32068 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32068

SeqNo: 606403

MSDSampType:

Chemical Oxygen Demand 75.00 90.9 70 130 3010.0 33.87 107.3 5.06102
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609348
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/12/2016Date:

Sample ID MB-14968

Batch ID: 14968 Analysis Date: 9/29/2016

Prep Date: 9/29/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 32034

SeqNo: 605751

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14968

Batch ID: 14968 Analysis Date: 9/29/2016

Prep Date: 9/29/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 32034

SeqNo: 605752

LCSSampType:

Arsenic 100.0 99.3 85 1150.500 099.3

Iron 1,000 101 50 15050.0 01,010

Sample ID 1609348-004ADUP

Batch ID: 14968 Analysis Date: 9/29/2016

Prep Date: 9/29/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-26-D-160928

RunNo: 32034

SeqNo: 605754

DUPSampType:

Arsenic 300.500 513.4 1.45521

Iron 3050.0 13,130 4.0213,700

Sample ID 1609348-004AMS

Batch ID: 14968 Analysis Date: 9/29/2016

Prep Date: 9/29/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-26-D-160928

RunNo: 32034

SeqNo: 605755

MSSampType:

Arsenic 500.0 109 70 1300.500 513.41,060

Iron 5,000 99.1 50 15050.0 13,13018,100

Sample ID 1609348-004AMSD

Batch ID: 14968 Analysis Date: 9/29/2016

Prep Date: 9/29/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-26-D-160928

RunNo: 32034

SeqNo: 605759

MSDSampType:

Arsenic 500.0 114 70 130 300.500 513.4 1,059 2.271,080
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609348
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/12/2016Date:

Sample ID 1609348-004AMSD

Batch ID: 14968 Analysis Date: 9/29/2016

Prep Date: 9/29/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-26-D-160928

RunNo: 32034

SeqNo: 605759

MSDSampType:

Iron 5,000 113 50 150 3050.0 13,130 18,080 3.6518,800
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Date Received: 9/28/2016 5:32:00 PM

Client Name: GEI Work Order Number: 1609348

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 4.3

Sample 1.2

Temp Blank 5.3

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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October 27, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1609367

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 8 sample(s) on 9/29/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

CC:

Claudia De La Via

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

www.fremontanalytical.com        Original 

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)

Page 1 of 31



10/27/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609367

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1609367-001 PAI-28-10.0-11.0 09/29/2016 9:25 AM 09/29/2016 5:42 PM

1609367-002 PAI-28-S-160929 09/29/2016 10:21 AM 09/29/2016 5:42 PM

1609367-003 RINSE-160929 09/29/2016 2:30 PM 09/29/2016 5:42 PM

1609367-004 PAI-29-7.9-8.4 09/29/2016 3:00 PM 09/29/2016 5:42 PM

1609367-005 PAI-29-8.4-9.2 09/29/2016 3:05 PM 09/29/2016 5:42 PM

1609367-006 PAI-30-8-9 09/29/2016 4:35 PM 09/29/2016 5:42 PM

1609367-007 PAI-30-16.7-18.2 09/29/2016 4:40 PM 09/29/2016 5:42 PM

1609367-008 PAI-30-S-160929 09/29/2016 4:40 PM 09/29/2016 5:42 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedOriginal 
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Project: Gas Works Park Site

CLIENT: GeoEngineers

10/27/2016

Case Narrative
1609367

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
1609367-001B
TEST_SUB has been Sub Contracted.
1609367-004B
TEST_SUB has been Sub Contracted.
1609367-006B
TEST_SUB has been Sub Contracted.

Original 
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10/27/2016

Qualifiers & Acronyms
1609367

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-28-S-160929

Collection Date: 9/29/2016 10:21:00 AM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609367-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/27/2016

1609367

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14980

Arsenic 9/30/2016 11:06:13 AM0.500 µg/L 1544

Iron 9/30/2016 11:06:13 AM50.0 µg/L 13,870

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32169

Chemical Oxygen Demand D 10/6/2016 2:02:37 PM20.0 mg/L 228.0

Original 
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Project: Gas Works Park Site

Client Sample ID: RINSE-160929

Collection Date: 9/29/2016 2:30:00 PM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609367-003

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/27/2016

1609367

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14980

Arsenic 9/30/2016 10:36:13 AM0.500 µg/L 10.589

Iron 9/30/2016 10:36:13 AM50.0 µg/L 1ND

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32169

Chemical Oxygen Demand 10/6/2016 2:02:37 PM10.0 mg/L 1ND

Original 

Page 6 of 31



Project: Gas Works Park Site

Client Sample ID: PAI-30-S-160929

Collection Date: 9/29/2016 4:40:00 PM

Matrix: Water

Client: GeoEngineers

Lab ID: 1609367-008

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

10/27/2016

1609367

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  14980

Arsenic 9/30/2016 11:09:45 AM0.500 µg/L 1140

Iron 9/30/2016 11:09:45 AM50.0 µg/L 18,150

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32169

Chemical Oxygen Demand D 10/6/2016 2:02:37 PM20.0 mg/L 226.7

Original 
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609367  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #230 #325 #450

Particle Size 

(Microns)
76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-28-10.0-11.0 100% 100% 100% 100% 86.1% 74.8% 64.2% 51.5% 40.9% 29.1% 16.9% 5.46% 3.21% 1.29% 0.451%

PAI-29-7.9-8.4 100% 100% 100% 100% 90.7% 79.6% 57.3% 38.2% 27.3% 19.7% 13.9% 6.16% 3.85% 1.64% 0.784%

PAI-30-8-9 100% 100% 100% 100% 96.2% 80.9% 72.3% 57.6% 44.5% 32.4% 21.9% 10.5% 6.93% 2.99% 0.834%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 8 of 31



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609367  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 

(Microns)
>76200

76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000

2000-

850
850-425

425-

250

250-

106
106-62.5 62.5-45 45-34 <34

PAI-28-10.0-11.0 0.00% 0.00% 0.00% 0.00% 13.9% 11.2% 10.6% 12.7% 10.6% 11.9% 12.2% 11.4% 2.25% 1.91% 0.840% 0.450%

PAI-29-7.9-8.4 0.00% 0.00% 0.00% 0.00% 9.28% 11.1% 22.3% 19.1% 10.9% 7.55% 5.82% 7.72% 2.31% 2.21% 0.855% 0.784%

PAI-30-8-9 0.00% 0.00% 0.00% 0.00% 3.80% 15.2% 8.62% 14.6% 13.0% 12.1% 10.4% 11.4% 3.59% 3.92% 2.15% 0.832%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 9 of 31



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1609367  
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October 26, 2016 Analytical Report for Service Request No: K1612019

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 06, 2016

RE: 1609367

Dear Mr.Ridgeway,

K1612019.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 16
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp
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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.

Acronyms

Page 3 of 16

Page 13 of 31



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.

Page 4 of 16
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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CHAIN OF CUSTODY RECORD J OmegaCOCJD 286 I PAGE: 1 I OF: 1 ADDRESS 

Fremont Analytical, Inc. 

SUBCONTRAlDR:ALS COMPANY: ALS Environmental 
-

ADDRESS: 
1317 South 13th Avenue 

CITY, STATE, ZIP: 
Kelso, WA 98626 

PHONE (360) 577-7222 FAX EMAfL: 

ACCOUNT#: 

ITEM# SAMPLE ID I CL!ENr SAMPLE ID ! BOTILETYPE I MATRIX 

1609367-0018 IPAl-28-10.0-11.0 jCLEAR JARS 4 OISoil 
1 

TEST_SU8 

1609367-0048 jPAJ-29-7.9-8.4 jCLEAR JARS 4 0 jSoil 
2 

TEST_SU8 

3 
11609367-0068 jPAJ-30-8-9 jCLEAR JARS 4 0 jSo1l 

Rym~ed ~y~..-_., ;_ ""~h-!11.. IQ :s- /l~ :oci ReceiveCf'B~;;;, ·' ~-C- ~~ At!S 
Re~~ed By:.// Date: Time: Recciy,etl By: 

Relinquished By: Date: Time: Received By: 
, 

TAT: Standard~ RUSH NextBD D 2ndBD 0 

I 
I 

I 

Date· 
/i31,J(L 

Date· 

Date: 

3600 Fremont Ave. N. 

Seattle, WA 98103 

TEL: 20~35 2-3 790 

FAX: 20~352-7178 

Website: www.fremontanalytical.com 

SPECIAL INSTRUCTIONS I COMMENTS: 

Please email results to Mike Ridgeway at mridgeway@fremontanalytical.com and Chelsea Ward at 
cward@fremontanalytical.com. 

DATE COLLECTED I NUMBEROF I COMMENTS: Methanol Preserved Welghts 
CONTAINERS HOT Sample Notation, Additional Sample Description. 

9/29/2016 9:25:00 AMI 1 I Chemical Oxygen Oemand by SM5220, Low Level RL 

9/29/2016 3:00:00 PM1 1 I Chemical Oxygen Demand by SM5220, Low Level RL 

9/29/2016 4:35:00 PM/ 1 / Chemical Oxygen Oemand by SM5220, Low Level RL 

Time: REPORT TRANS:MITI AL DESIRED: tO'ft' 
~IL Time: 0 HARDCOPY(extracost) OFAX 0 ONLINE 

Time: FOR LAB USE ONLY 

Temp of samples •c Attempt to Cool ? 

3rdBD O 
Comments: 

Note: RUSH requests wtn Incur surdtarges! 

I 

Page 7 of 16
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A PC 7Quf 
Cooler Receipt and Preservation Form 

Client Fr~"""<',~ r 
Received: I C?/ 6 / I h 

A"' :1.-/ '14,.,." ( Service Request K16 __ ~/~2o~1~1---~~--
T /i' /7/" 

Opened: I ofb.ft (, By: :....J ... g Unloaded: l of{;, ft(,. By: LL1 . ·-

I. Samples were received via? Mail FedEx @:J DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) eFiD Box _
1 

3. Were custody seals on coolers? NA y G 
Envelope Other· _________ _ NA 

If yes, how many and where? _____________ _ 

If present, were custody seals intact? y N If present, were they signed and dated? y N 

-co~*:'~~ ~ 
.. .· - 1...,..... Corr. ~ CO<>lerl<lOC~ ' ,. : Triletdllfl •lililmber., ,.., '' 

~err.;...;.. T __ ;y:...;.:,:. 8:1aftk Factor ID '' ' 
: __ ,_ --- -- NA Filed 

S.'1 G ? . :::, ...--· ---- l • 
·-~ ,•' ( 32-5 2. 8& '-------" 12 y(.1qzx/))>?,77JtJS ~z"; 

4. Packing material: Inserts Baggies~ ~ Wet lee Dry lee Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? NA G'-> N 

6. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. NA GJ N 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA (£1 -· N 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA Q) N 

9. Were appropriate bottles/containers and volumes received for the tests indicated? NA GS> N 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below <NA:) y N 

11. Were VOA vials received without headspace? Indicate in the table below. o;i:1' y N 

12. Was C12/Res negative? ~ y N 
' ' ' . ' 

Sa""'le ID on Bottle Samole 10 on coe Identified bv: . 

Bottle Count Out of Head- Volu111<1 Reagent Lot . ' 

' s-1e10 BotlleTv- TemD smoce Broke nH Reanant a- Num!>er lnlllals TI!ne 

Notes, Discrepancies, & Resolutions: ___________________________________ _ 

Page __ of. __ 
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Total Solids 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Client:

10/6/16

K1612019

Date Received:
Date Collected:

Service Request:

Soil
1609367
Fremont Analytical

Sample Matrix:
Project: 09/29/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1609367-003B PAI-28-10.0-11.0 10/13/16 15:051--84.2K1612019-001
1609367-004B PAI-29-7.9-8.4 10/13/16 15:051--82.6K1612019-002
1609367-006B PAI-30-8-9 10/13/16 15:051--77.5K1612019-003

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/14/2016 11:20:04 AM 16-0000396233 rev 00Superset Reference:
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
1609367
Soil

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1612019
09/29/16
10/06/16

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

3 - 82.6 84.8 83.7 201609367-004B PAI-29-7.9-8.4 K1612019-002DUP 10/13/16
<1 - 84.3 84.2 84.3 20Batch QC K1612064-001DUP 10/13/16

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

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

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

Printed  10/14/2016 11:20:04 AM 16-0000396233 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 
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Client:

10/6/16

K1612019

Date Received:
Date Collected:

Service Request:

Soil
1609367
Fremont Analytical

Sample Matrix:
Project: 09/29/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1609367-003B PAI-28-10.0-11.0 10/24/16 10/20/161-2403880K1612019-001
1609367-004B PAI-29-7.9-8.4 10/24/16 10/20/161-2404060K1612019-002
1609367-006B PAI-30-8-9 10/24/16 10/20/161-26038000K1612019-003
Method Blank 10/24/16 10/20/161-200  UNDK1612019-MB1
Method Blank 10/24/16 10/20/161-200  UNDK1612019-MB2

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  10/25/2016 11:44:45 AM 16-0000396233 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

1609367
Fremont Analytical Service Request: K1612019

NADate Collected:
Date Received: NA

10/24/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

KQ1613642-07 WetLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

KQ1613642-
07DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 13 10 - 59 67 62.8 20SM 5220 C Modified

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

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

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

Printed  10/25/2016 11:44:45 AM 16-0000396233 rev 00Superset Reference:

Page 14 of 16
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QA/QC Report

mg/Kg
KQ1613642-07 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Wet

Client:
Project:
Sample Matrix:

Fremont Analytical
1609367
Soil

Service Request:

Date Analyzed:
Date Received:

K1612019

10/24/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
KQ1613642-07MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/20/16Date Extracted:

Chemical Oxygen Demand (COD) 59 1070 1000 101 75-125

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

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

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

Printed  10/25/2016 11:44:45 AM 16-0000396233 rev 00Superset Reference:

Page 15 of 16
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Sample Name

K1612019
Date Analyzed:
Service Request:

Soil
1609367
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
ALS SOP Dry

mg/Kg
Basis:
Units:

Analysis Lot: 520274

10/24/16

Spike 
AmountResult % Rec

% Rec 
Limits

10/20/16Date Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-115100 48404860K1612019-LCS1
Lab Control Sample 85-115100 48404860K1612019-LCS2

16-0000396233 rev 00Superset Reference:Printed  10/25/2016 11:44:45 AM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609367
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

10/27/2016Date:

Sample ID MB-R32169

Batch ID: R32169 Analysis Date: 10/6/2016

Prep Date: 10/6/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 32169

SeqNo: 608337

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R32169

Batch ID: R32169 Analysis Date: 10/6/2016

Prep Date: 10/6/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 32169

SeqNo: 608338

LCSSampType:

Chemical Oxygen Demand 75.00 105 80 12010.0 078.9

Sample ID 1609367-002BDUP

Batch ID: R32169 Analysis Date: 10/6/2016

Prep Date: 10/6/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-28-S-160929

RunNo: 32169

SeqNo: 608340

DUPSampType:

Chemical Oxygen Demand 30 D20.0 28.01 24.836.0

Sample ID 1609367-002BMS

Batch ID: R32169 Analysis Date: 10/6/2016

Prep Date: 10/6/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-28-S-160929

RunNo: 32169

SeqNo: 608341

MSSampType:

Chemical Oxygen Demand 150.0 113 70 130 D20.0 28.01197

Sample ID 1609367-002BMSD

Batch ID: R32169 Analysis Date: 10/6/2016

Prep Date: 10/6/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: PAI-28-S-160929

RunNo: 32169

SeqNo: 608342

MSDSampType:

Chemical Oxygen Demand 150.0 109 70 130 30 D20.0 28.01 197.5 2.72192

Original Page 27 of 31



Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609367
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/27/2016Date:

Sample ID MB-14980

Batch ID: 14980 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 32059

SeqNo: 606207

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-14980

Batch ID: 14980 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 32059

SeqNo: 606208

LCSSampType:

Arsenic 100.0 102 85 1150.500 0102

Iron 1,000 102 50 15050.0 01,020

Sample ID 1609367-003ADUP

Batch ID: 14980 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: RINSE-160929

RunNo: 32059

SeqNo: 606210

DUPSampType:

Arsenic 300.500 0.5890 130ND

Iron 3050.0 0ND

Sample ID 1609367-003AMS

Batch ID: 14980 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: RINSE-160929

RunNo: 32059

SeqNo: 606211

MSSampType:

Arsenic 500.0 99.8 70 1300.500 0.5890500

Iron 5,000 100 50 15050.0 24.435,040

Sample ID 1609367-003AMSD

Batch ID: 14980 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: RINSE-160929

RunNo: 32059

SeqNo: 606212

MSDSampType:

Arsenic 500.0 102 70 130 300.500 0.5890 499.5 1.73508
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1609367
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

10/27/2016Date:

Sample ID 1609367-003AMSD

Batch ID: 14980 Analysis Date: 9/30/2016

Prep Date: 9/30/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: RINSE-160929

RunNo: 32059

SeqNo: 606212

MSDSampType:

Iron 5,000 95.7 50 150 3050.0 24.43 5,035 4.624,810

Original Page 29 of 31



Date Received: 9/29/2016 5:42:00 PM

Client Name: GEI Work Order Number: 1609367

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Client

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 3.8

Sample 2.0

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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November 28, 2016

GeoEngineers
Sandra Smith

Attention Sandra Smith:

RE: Gas Works Park Site

Work Order Number: 1610280

600 Stewart Street, Suite 1700

Seattle, WA 98101

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 5 sample(s) on 10/17/2016 for the analyses presented in the 
following report.

Mike Ridgeway

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Laboratory Director

CC:

Claudia De La Via

Chemical Oxygen Demand by SM 5220D

Dissolved Metals by EPA Method 200.8

Grain Size by ASTM D422

Total Metals by EPA Method 6020

www.fremontanalytical.com        Original 

DoD/ELAP Certification #L2371, ISO/IEC 17025:2005

ORELAP Certification:  WA 100009-007 (NELAP Recognized)

Page 1 of 34



11/28/2016Date:

Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1610280

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

1610280-001 PAI-21B-23-28 10/16/2016 12:15 PM 10/17/2016 4:18 PM

1610280-002 PAI-21B-15.8-16.5 10/16/2016 12:25 PM 10/17/2016 4:18 PM

1610280-003 PAI-21B-14-14.7 10/16/2016 12:20 PM 10/17/2016 4:18 PM

1610280-004 PAI-21B-S-161017 10/16/2016 3:30 PM 10/17/2016 4:18 PM

1610280-005 PAI-21B-D-161017 10/16/2016 2:33 PM 10/17/2016 4:18 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedOriginal 
Page 2 of 34



Project: Gas Works Park Site

CLIENT: GeoEngineers

11/28/2016

Case Narrative
1610280

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

Matrix Spike (MS) and MS Duplicate (MSD) samples are tested from an analytical batch of "like" matrix to 
check for possible matrix effect. The MS and MSD will provide site specific matrix data only for those 
samples which are spiked by the laboratory.  The sample chosen for spike purposes may or may not 
have been a sample submitted in this sample delivery group. The validity of the analytical procedures for 
which data is reported in this analytical report is determined by the Laboratory Control Sample (LCS) and 
the Method Blank (MB).  The LCS and the MB are processed with the samples and the MS/MSD to 
ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.
1610280-001B
TEST_SUB has been Sub Contracted.
1610280-002B
TEST_SUB has been Sub Contracted.

Original 
Page 3 of 34



11/28/2016

Qualifiers & Acronyms
1610280

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: Gas Works Park Site

Client Sample ID: PAI-21B-S-161017

Collection Date: 10/16/2016 3:30:00 PM

Matrix: Product

Client: GeoEngineers

Lab ID: 1610280-004

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

11/28/2016

1610280

Date Reported:

Work Order:

Total Metals by EPA Method 6020 Analyst: TNBatch ID:  15167

Arsenic 10/19/2016 3:53:52 PM0.196 mg/Kg 125.9

Iron 10/19/2016 3:53:52 PM10.8 mg/Kg 141.4

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32441

Chemical Oxygen Demand D 10/20/2016 1:28:05 PM1,000 mg/L 10012,700

Original 
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Project: Gas Works Park Site

Client Sample ID: PAI-21B-D-161017

Collection Date: 10/16/2016 2:33:00 PM

Matrix: Groundwater

Client: GeoEngineers

Lab ID: 1610280-005

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

11/28/2016

1610280

Date Reported:

Work Order:

Dissolved Metals by EPA Method 200.8 Analyst: TNBatch ID:  15153

Arsenic 10/18/2016 12:31:04 PM0.500 µg/L 11,440

Iron 10/18/2016 12:31:04 PM50.0 µg/L 1970

Chemical Oxygen Demand by SM 5220D Analyst: MWBatch ID:  R32441

Chemical Oxygen Demand 10/20/2016 1:28:05 PM10.0 mg/L 1ND

Original 
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Grain Size by ASTM D422

 3600 Fremont Ave. N

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1610280  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size 3" 2" 1 1/2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #140 #200 #325 #450

Particle Size (Microns) 76200 50800 38100 25400 19050 9525 4750 2000 850 425 250 106 75 45 34

PAI-21B-23-28 100% 100% 100% 100% 81.1% 75.6% 70.5% 65.0% 60.1% 52.4% 39.7% 16.8% 10.2% 4.57% 0.766%

PAI-21B-15.8-16.5 100% 100% 100% 100% 40.1% 32.5% 27.3% 21.1% 14.3% 8.63% 5.75% 2.90% 1.88% 0.933% 0.0247%

Medium Sand Fine Sand SiltGravel

Percent Finer (Passing) than the Indicated Size

CONFIDENTIAL www.fremontanalytical.com Page 7 of 34



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1610280  

UOM = Percent

Grain Size 

Classification

Coarse 

Sand

Sieve Size (Microns) >76200
76200-

50800

50800-

38100

38100-

25400

25400-

19000

19050-

9525

9525-

4750

4750-

2000

2000-

850
850-425

425-

250

250-

106
106-75 75-45 45-34 <34

PAI-21B-23-28 0.00% 0.00% 0.00% 0.00% 18.9% 5.53% 5.07% 5.55% 4.90% 7.63% 12.8% 22.9% 6.62% 5.63% 3.80% 0.766%

PAI-21B-15.8-16.5 0.00% 0.00% 0.00% 0.00% 59.9% 7.62% 5.24% 6.17% 6.80% 5.65% 2.88% 2.85% 1.03% 0.945% 0.908% 0.0247%

SiltFine SandMedium SandGravel

Percent Retained in Each Size Fraction

CONFIDENTIAL www.fremontanalytical.com Page 8 of 34



Grain Size by ASTM D422

 3600 Fremont Ave. N.

Seattle, WA 98103

Tel: 206-352-3790

Fax: 206-352-7178

Email: info@fremontanalytical.com

Project: Gas Works Park Site  

Client: GeoEngineers  

Lab Project #: 1610280  
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CONFIDENTIAL www.fremontanalytical.com
Page 9 of 34



November 14, 2016 Analytical Report for Service Request No: K1612823

Mr. Michael Ridgeway
Fremont Analytical
3600 Fremont Avenue, North
Seattle, WA 98103

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.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 21, 2016

RE: 1610280

Dear Mr.Ridgeway,

K1612823.

Please contact me if you have any questions.  My extension is 3375.  You may also contact me via 
email at Janet.Malloch@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Janet Malloch
Project Manager

ALS Group USA, Corp

1317 South 13th Avenue

Kelso, WA 98626

+1 360 577 7222

+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
Page 1 of 16
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068

+1 360 577 7222

Kelso, WA 98626

1317 South 13th Avenue

ALS Group USA, Corp

Table of Contents

RIGHT SOLUTIONS | RIGHT PARTNER

Acronyms

Qualifiers

State Certifications, Accreditations, And Licenses

Chain of Custody

Total Solids

General Chemistry

Page 2 of 16
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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.

Acronyms

Page 3 of 16
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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.

Page 4 of 16
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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 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

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

  Hawaii DOH Not available -

  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

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

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  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 WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  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.ALSGlobal.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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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Fremont 

SUB CON'JRATOR: ALS COMPANY: 

ADDRESS: 
1317 South 13th Avenue 

CITY. STATE, ZIP: 
Kelso, WA 98626 

CHAIN OF CUSTODY RECORD ~i _0me_g_•c_oc_rn_2_92_~l_'A_G_r'_1_l~0_"'_1 _ 

ALS Environmental SPECIAL INSTRUCTIONS f COMMENTS: 

ADDRESS 

Fremont Analytical, Inc. 

3600 Fremont Ave. N. 

Seattle, WA 98103 

TEL 206-352-3790 

FAX 206-352-7178 

Website: www.fremontanalytical.com 

Please email results to Mike Ridgeway at mridgeway@fremontanalytical.com and Chelsea Ward at 
cward@fremontanalytical.com. 

PHONE' (360) 577-7222 FAX EMAIL: 

ACCOUNT#: 

ITI!M # SAMPLE ID CLIENT SAMPLE ID BOTn,ETYPE MATRIX -. DATE COLLECTED 
NUMBER OF COMMENTS: Methanol PreselVed Weights 
CONTAINERS HOT Sample Notation. Additional Sample Description. 

1610280-00lB PAl-21-23-28 CLEAR JARS 4 0 Soil 10/16/2016 12: 15:00 PM 1 Chemical Oxygen Demand by SM5220, Low Level RL 
1 

TEST_SUB 

1610280-0026 PAl-21-15.8-16.5 CLEAR JARS 4 0 Soil 10/16/2016 12:25:00 PM 1 Chemical Oxygen Demand by SM5220, Low Level RL 
2 

TEST_SUB 

~~,,By~ ~D'lw I 11, '0ll\:~ R~--UA I, ff;Jj,,,,. ~I~ REPORTTRANS11ITIALDESIRED: 

Relinquished By: Date: Time: ' Keceivecl-Hy; ~,, I 1'1file: .. _ 0 HARDCOPY(extracost) 0FAX k(!;MAIL 0 ONLINE 

Relinquished By: Date: Tune: Received By: Date: Time: FOR LAB USE ONLY 

Standard~ 
Temp of samples °c Attempt to Cool ? -----

TAT: RUSH NextBD 0 2ndBD 0 3rdBD D 
Comments: 

Note: RUSH requests will Incur surcharges! 
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A 
~~ 

Cooler Receipt and Preservation Form 
rc:Jtgd-

Clienr, ~ -~;,rv~RequestKJ6 
Recei;e~ Opened: (O/U,/ f(/ By: f19../ Unloaded: 

~, 1 I { . 
1. Samples were received via? USPS Fed Ex {jj_P'""i) DHL 

8 ~ Envelope 

' NA Y ( ~ If yes, how many and where? _____________ _ 

/;z/23 
to/ uft {p By: 1152 r I 

PDX Courier Hand Delivered 

2. Samples were received in: (circle) NA Other --------
3. Were custody seals on coolers? 

lfpresent, were custody seals intact? Y N If present, were they signed and dated? y N 

Row Corr. Thermometer Tracking Number 
COfl"ected. - Corrected Cooler/COC ~ ~ 

Cooler Temp Coolt1rTe-~ TemnBJanti: Tembl;3la.nk Factor ID NA Filed 

I.."}( 1 ~ t...t -- - + ,\ ...,~, - f::;t.,. vr,, I U'l 'J.. I)~ ~o,..., -~ ....... . 

BtiMle Wrd ~I Pack; 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. 

If applicable, tissue samples were received: Frozen Partially Thawed Thawed 
7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

12. Was C12/Res negative? 

Sample ID on Bottle Sample ID on COC Identified by: 

, 

NA {!) 
NA C!J 
NA 6) 
NA lD 
NA (5) e y 

~ y 

® y 

Bottle Count Out of Head- Volume Reagent Lot 
SamolelD Bottle Tvne Temp soace Broke DH Rea~nt added Number Initials 

N 

N 

N 

N 

N 

N 

N 

N 

Time 

~ 

Notes, Discrepancies, & Resolutions: ------------------------------------

7125116 Page __ of __ 
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Total Solids 

ALS Environmental—Kelso Laboratory 
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Client:

10/21/16

K1612823

Date Received:
Date Collected:

Service Request:

Soil
1610280
Fremont Analytical

Sample Matrix:
Project: 10/16/16

Solids, Total

Basis:
Units: Percent

As Received
160.3 Modified
NonePrep Method:

Analysis Method:

Lab CodeSample Name
Date

AnalyzedDil.MDLMRLResult Q

1610280-001B PAI-21-23-28 11/08/16 11:131--89.2K1612823-001
1610280-002B PAI-21-15,8-16.5 11/08/16 11:131--89.2K1612823-002

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  11/9/2016 12:02:00 PM 16-0000398289 rev 00Superset Reference:

Page 10 of 16

Page 19 of 34



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client:
Project
Sample Matrix:

Prep Method:
Analysis Method:

Fremont Analytical
1610280
Sediment

160.3 Modified
None

Service Request:
Date Collected:
Date Received:

Basis:
Units:

K1612823
NA
NA

Percent
As Received

Replicate Sample Summary
Inorganic Parameters

Sample Name: Lab Code:
Date

Analyzed
RPD
LimitMRL RPD

Duplicate
Result Average

Sample
Result

<1 - 97.0 97.1 97.1 20Batch QC K1612738-002DUP 11/08/16
<1 - 66.5 66.0 66.3 20Batch QC K1612870-008DUP 11/08/16

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

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

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

Printed  11/9/2016 12:02:00 PM 16-0000398289 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
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Client:

10/21/16

K1612823

Date Received:
Date Collected:

Service Request:

Soil
1610280
Fremont Analytical

Sample Matrix:
Project: 10/16/16

Chemical Oxygen Demand (COD)

Basis:
Units: mg/Kg

Dry
SM 5220 C Modified
ALS SOPPrep Method:

Analysis Method:

Lab CodeSample Name
Date

Analyzed
Date

ExtractedDil.MDLMRLResult Q

1610280-001B PAI-21-23-28 10/27/16 10/27/161-1002110K1612823-001
1610280-002B PAI-21-15,8-16.5 10/27/16 10/27/161-53059200K1612823-002
Method Blank 10/27/16 10/27/161-10  UNDK1612823-MB

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  11/10/2016 10:38:29 AM 16-0000398289 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Soil

1610280
Fremont Analytical Service Request: K1612823

NADate Collected:
Date Received: NA

10/27/16Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

Batch QC mg/Kg
Basis:
Units:

K1612822-001 DryLab Code:
Sample Name:

RPD 
LimitMRL MDLAnalysis Method RPD

Duplicate 
Sample

K1612822-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Chemical Oxygen Demand (COD) 14 170 - 19200 22000 20600 20SM 5220 C Modified

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

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

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

Printed  11/10/2016 10:38:29 AM 16-0000398289 rev 00Superset Reference:
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QA/QC Report

mg/Kg
K1612822-001 Basis:Lab Code:

Units:Sample Name: Batch QC

Chemical Oxygen Demand (COD)
Matrix Spike Summary

Dry

Client:
Project:
Sample Matrix:

Fremont Analytical
1610280
Soil

Service Request:

Date Analyzed:
Date Received:

K1612823

10/27/16
N/A

Date Collected: N/A

ALS SOP
SM 5220 C Modified

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
K1612822-001MS

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

10/27/16Date Extracted:

Chemical Oxygen Demand (COD) 19200 31100 10000 119 75-125

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

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

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

Printed  11/10/2016 10:38:29 AM 16-0000398289 rev 00Superset Reference:
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Sample Name

K1612823
Date Analyzed:
Service Request:

Soil
1610280
Fremont Analytical

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Chemical Oxygen Demand (COD)

Analysis Method:
Prep Method:

SM 5220 C Modified
ALS SOP Dry

mg/Kg
Basis:
Units:

Analysis Lot: 520929

10/27/16

Spike 
AmountResult % Rec

% Rec 
Limits

10/27/16Date Extracted:

Lab Code

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample 85-11593 242226K1612823-LCS

16-0000398289 rev 00Superset Reference:Printed  11/10/2016 10:38:29 AM
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1610280
QC SUMMARY REPORT

Chemical Oxygen Demand by SM 5220D

11/28/2016Date:

Sample ID MB-R32441

Batch ID: R32441 Analysis Date: 10/20/2016

Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: MBLKW

RunNo: 32441

SeqNo: 613971

MBLKSampType:

Chemical Oxygen Demand 10.0ND

Sample ID LCS-R32441

Batch ID: R32441 Analysis Date: 10/20/2016

Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: LCSW

RunNo: 32441

SeqNo: 613972

LCSSampType:

Chemical Oxygen Demand 75.00 98.1 80 12010.0 073.6

Sample ID 1610288-001ADUP

Batch ID: R32441 Analysis Date: 10/20/2016

Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32441

SeqNo: 613974

DUPSampType:

Chemical Oxygen Demand 3010.0 42.47 8.9346.4

Sample ID 1610288-001AMS

Batch ID: R32441 Analysis Date: 10/20/2016

Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32441

SeqNo: 613975

MSSampType:

Chemical Oxygen Demand 75.00 101 70 13010.0 42.47118

Sample ID 1610288-001AMSD

Batch ID: R32441 Analysis Date: 10/20/2016

Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

RL

Client ID: BATCH

RunNo: 32441

SeqNo: 613976

MSDSampType:

Chemical Oxygen Demand 75.00 95.3 70 130 3010.0 42.47 117.9 3.43114
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1610280
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

11/28/2016Date:

Sample ID MB-15153

Batch ID: 15153 Analysis Date: 10/18/2016

Prep Date: 10/18/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 32379

SeqNo: 612494

MBLKSampType:

Arsenic 0.500ND

Iron 50.0ND

Sample ID LCS-15153

Batch ID: 15153 Analysis Date: 10/18/2016

Prep Date: 10/18/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 32379

SeqNo: 612495

LCSSampType:

Arsenic 100.0 97.1 85 1150.500 097.1

Iron 1,000 96.4 50 15050.0 0964

Sample ID 1610280-005ADUP

Batch ID: 15153 Analysis Date: 10/18/2016

Prep Date: 10/18/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-21B-D-161017

RunNo: 32379

SeqNo: 612497

DUPSampType:

Arsenic 300.500 1,444 0.02011,440

Iron 3050.0 969.8 8.16894

Sample ID 1610280-005AMS

Batch ID: 15153 Analysis Date: 10/18/2016

Prep Date: 10/18/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-21B-D-161017

RunNo: 32379

SeqNo: 612498

MSSampType:

Arsenic 500.0 105 70 1300.500 1,4441,970

Iron 5,000 100 50 15050.0 969.85,980

Sample ID 1610280-005AMSD

Batch ID: 15153 Analysis Date: 10/18/2016

Prep Date: 10/18/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-21B-D-161017

RunNo: 32379

SeqNo: 612499

MSDSampType:

Arsenic 500.0 81.8 70 130 300.500 1,444 1,967 5.961,850
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1610280
QC SUMMARY REPORT

Dissolved Metals by EPA Method 200.8

11/28/2016Date:

Sample ID 1610280-005AMSD

Batch ID: 15153 Analysis Date: 10/18/2016

Prep Date: 10/18/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: PAI-21B-D-161017

RunNo: 32379

SeqNo: 612499

MSDSampType:

Iron 5,000 91.8 50 150 3050.0 969.8 5,980 7.285,560
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1610280
QC SUMMARY REPORT

Total Metals by EPA Method 6020

11/28/2016Date:

Sample ID MB-15167

Batch ID: 15167 Analysis Date: 10/19/2016

Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: MBLKS

RunNo: 32424

SeqNo: 613491

MBLKSampType:

Arsenic 0.0806ND

Iron 4.44ND

Sample ID LCS-15167

Batch ID: 15167 Analysis Date: 10/19/2016

Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

RL

Client ID: LCSS

RunNo: 32424

SeqNo: 613492

LCSSampType:

Arsenic 37.88 94.9 80 1200.0758 036.0

Iron 378.8 91.6 80 1204.17 0347

Sample ID 1610194-001ADUP

Batch ID: 15167 Analysis Date: 10/19/2016

Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 32424

SeqNo: 613494

DUPSampType:

Arsenic 200.0854 4.324 10.74.81

Iron 20 R4.70 19,150 21.423,700

NOTES:

R - High RPD observed. The method is in control as indicated by the LCS.

Sample ID 1610194-001AMS

Batch ID: 15167 Analysis Date: 10/19/2016

Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 32424

SeqNo: 613498

MSSampType:

Arsenic 43.03 110 75 1250.0861 4.32451.8

Iron 430.3 208 75 125 S4.73 19,15020,000

NOTES:

S - Outlying spike recovery(ies) observed. A duplicate analysis was performed with similar results indicating a possible matrix effect.
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Project: Gas Works Park Site

CLIENT: GeoEngineers

Work Order: 1610280
QC SUMMARY REPORT

Total Metals by EPA Method 6020

11/28/2016Date:

Sample ID 1610194-001AMSD

Batch ID: 15167 Analysis Date: 10/19/2016

Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 32424

SeqNo: 613499

MSDSampType:

Arsenic 43.72 111 75 125 200.0874 4.324 51.79 2.2553.0

Iron 437.2 457 75 125 20 S4.81 19,150 20,050 5.3521,100

NOTES:

S - Outlying spike recovery(ies) observed. A duplicate analysis was performed with similar results indicating a possible matrix effect.

Sample ID 1610194-001APDS

Batch ID: 15167 Analysis Date: 10/19/2016

Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg-dry

RL

Client ID: BATCH

RunNo: 32424

SeqNo: 613500

PDSSampType:

Iron 427 301 80 120 S4.70 19,20020,400

NOTES:

S - Spike recovery indicates a possible matrix effect. The method is in control as indicated by the Laboratory Control Sample (LCS).
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Date Received: 10/17/2016 4:18:00 PM

Client Name: GEI Work Order Number: 1610280

Sample Log-In Check List

Erica SilvaLogged by:

Item Information

How was the sample delivered? Courier

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >0°C to 10.0°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 0.8

Sample 0.9

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*
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