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1 Introduction 

1.1 Purpose 

The “In Situ Metals Immobilization – Pilot Study Field Implementation Work Plan” 

(FIWP) for the West of 4th (W4) Site, Site Unit 1 has been prepared by Aspect Consulting, 

LLC (Aspect) on behalf of potentially liable parties (PLPs) [Art Brass Plating (ABP), 

Blaser Die Casting (BDC), Capital Industries (CI), and Burlington Environmental 1], 

identified by the Washington State Department of Ecology (Ecology) in Agreed Order 

(AO) No. DE10402 for the W4 Site (the Site). The AO requires the four PLPs (the W4 

Group) to complete a feasibility study (FS) and prepare a draft cleanup action plan (CAP) 

for the Site. 

The W4 Site has been divided into two site units, Site Unit 1 (SU1; ABP and Stericycle) 

and Site Unit 2 (SU2; BDC, CI and Stericycle), as described in the AO. Figure 1 shows 

the ABP Facility, locations of the four PLPs, and the SU1 and SU2 boundaries.  

The SU1 Final FS (Aspect, 2016) developed and evaluated remedial alternatives to 

address contaminated media at SU1 in accordance with Washington Administrative Code 

(WAC) 173-340-350(8). Ecology did not agree with the preferred remedy identified for 

chlorinated volatile organic compounds (CVOCs) in the SU1 FS. Upon further discussion 

with Ecology, pilot testing of technologies was determined to be an appropriate step to 

reduce the uncertainties associated with treatment of CVOCs in downgradient 

groundwater. The use of pH neutralization to immobilize dissolved metals in SU1 

groundwater was included in seven of the nine remedial alternatives evaluated in the FS 

(Aspect, 2016). A pH neutralization pilot test is planned to be conducted concurrent with 

the CVOC pilot test to evaluate the effectiveness of potential amendments and better 

define the remedy in the CAP. As discussed in the Final FS, pilot testing of pH 

neutralization is necessary for full-scale design and will reduce uncertainty in 

performance and cost of the technology.  

A “Final In Situ Metals Immobilization Pilot Testing Work Plan” (Work Plan) was 

submitted on December 21, 2017, describing pilot study activities proposed to evaluate 

the in situ pH neutralization of plating metals in Water Table Interval groundwater 

(Aspect, 2017). The Work Plan presented the pilot study approach, including monitoring 

well installation and baseline groundwater monitoring before the final pilot study design. 

The pilot study location is shown on Figures 2 and 3, and the installed pilot study 

monitoring well network is presented on Figure 4.  

This FIWP presents the results of Phases I and II of the pilot study as presented in the 

Work Plan. These results include monitoring well installation, baseline groundwater 

                                                 
1 Burlington Environmental, LLC is a wholly owned subsidiary of PSC Environmental Services, LLC, 

which is a wholly owned subsidiary of Stericycle Environmental Solutions, Inc., hereafter referred to 

in this document as “Stericycle” for simplicity. 
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monitoring, soil sampling, and the bench-scale pilot testing. These results serve as the 

basis of the field-scale pilot testing design presented in this FIWP.  

1.2 Report Organization 

This report is organized as follows: 

• Section 1 describes the purpose and organization of the FIWP. 

• Section 2 describes the completed pilot study activities, including utility 

clearance, monitoring well installation, baseline soil and groundwater monitoring, 

titration batch testing, and treatment batch testing. 

• Section 3 presents updates to the conceptual site model (CSM) presented in the 

Work Plan (Aspect, 2017). Updated CSM elements include hydrogeology, 

groundwater biogeochemistry, and nature and extent of metals contamination in 

the pilot study area. 

• Section 4 describes the results of the Phase I and Phase II pilot testing activities 

and describes how these activities translate to design parameters, including 

reagent selection, target groundwater pH, and reagent dosing for field-scale pilot 

testing. This section also presents the objectives for the field-scale pilot testing 

(Phase III) based on the results of the first two phases. 

• Section 5 describes the final pilot study design and is organized by reagent 

injections and monitoring. The reagent injections subsection includes injection 

design, reagent formulation and handling, injection delivery system, injection 

methods, applied tracer design, and injection permitting. The monitoring 

subsection is organized according to operational and performance monitoring. 

• Section 6 presents the project roles and responsibilities, plans, and schedule and 

reporting required for the pilot study.   

• Section 7 provides references used in the preparation of this report. 

The text is followed by tables and figures that support the text and illustrate the proposed 

pilot testing activities. 

Appendices to this report provide supporting information referenced within the text. 

These include existing boring and well construction logs, traffic control plan and street 

use permit, laboratory analytical and data validation reports from the bench-scale 

laboratory tests, a Sampling and Analysis Plan/Quality Assurance Project Plan 

(SAP/QAPP), Anchor QEA Bench-Scale Pilot Test Laboratory Report, vendor technical 

specifications, a Health and Safety Plan (HASP), and example operational logs for field 

monitoring. 



 ASPECT CONSULTING 

PROJECT NO. 050067  JUNE 15, 2018  ECOLOGY REVIEW DRAFT 3 

3 

2 Completed Pilot Study Activities 

2.1 Phase I – Field Data Collection 

2.1.1 Monitoring Well Installation 
A comprehensive utility survey was performed prior to the monitoring well installation, 

including a public utility locate through the Washington Utility Notification Center, a 

private utility locate by Applied Professional Services, Inc (APS), and a review of 

available public and private as-built drawings. Monitoring well locations were adjusted 

based on the location of the subsurface air sparge and soil vapor extraction system 

(AS/SVE) pipes and a sewer line that was extended to a new building at 305 S Lucile 

Street.  

Two injection wells and three monitoring wells were installed on the west side of the 

ABP Facility for pilot study performance monitoring. The wells were installed January 

26 through January 30, 2018. The installed well locations are shown on Figure 4, and 

boring logs with soil classification and well construction details are provided in Appendix 

A.   

• Injection Wells. Two new injection wells (IW-1 and IW-2) were installed on the 

west side of the ABP Facility as close to the ABP building as possible while 

avoiding utilities and existing SVE pipes (9 feet west of the building), allowing a 

sufficient downgradient monitoring footprint. The injection wells will be used for 

injections of the selected alkaline reagent for field-scale pilot testing.  

• Performance monitoring wells. Two new monitoring wells (PSW-06 and PSW-

07) were installed within the 12-foot design radius of influence (ROI) and will 

serve as a dose-response (DR) monitoring wells to supplement existing 

monitoring well, MW-3. PSW-08 was installed outside of the ROI (16 feet west 

of IW-2) and will serve as a downgradient monitoring well.  

All injection and monitoring wells were installed by Holt Services, Inc (Holt) using 

hollow-stem auger (HSA) drilling methods described in the Work Plan. The new 

monitoring wells were constructed of 2-inch Schedule 40 polyvinyl chloride (PVC) and 

10-slot PVC 10-foot screened sections. All monitoring wells were completed at 20 feet 

below ground surface. The two injection wells, IW-1 and IW-2 were constructed using a 

4-inch PVC casing and 4-inch stainless-steel wire-wrapped, 10-foot screened section. 

Upon completion, Holt developed all new injection and monitoring wells via surge and 

purge, and removed a minimum of 25 gallons from each location during development. 

Well elevations were surveyed by PLS, Inc., and well coordinates were collected with a 

submeter GPS unit by an Aspect field technician. Each new monitoring well has a metal 

plate affixed to the well monument with the well ID. A summary of well construction 

details for all new and previously existing monitoring wells that will be used for 

performance monitoring is presented in Table 1.  
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Investigative-derived waste (IDW) was disposed of as outlined in the Work Plan (Aspect, 

2017). A City of Seattle street-use permit was obtained (Appendix B). A traffic control 

plan was required to obtain the street-use permit and was implemented diligently to 

ensure worker safety and minimize disruptions to local traffic and businesses (Appendix 

B).  

2.1.2 Baseline Soil Sampling 
Soil core samples were collected from the two injection wells (IW-1 and IW-2) during 

drilling using a split-spoon sample device. Core samples were collected continuously 

between 10 and 20.5 feet in seven 18-inch segments with a Dames and Moore (D&M) 

sampler (depending on recovery). Each 18-inch sample was divided into three 6-inch 

cores, one of which was used in the field for recording lithology and field-measuring soil 

pH, and the other two were sealed with vinyl duct tape, placed in Mylar bags with oxygen 

absorbing packets, and delivered to the Anchor QEA lab in Portland, OR, on blue ice for 

bench-scale pilot testing. The chain of custody (COC) for the soil cores is included in 

Appendix C. Twelve cores in total were collected from each injection well, due to limited 

recovery at some of the sample intervals. A soil core inventory with field-measured soil 

pH and recovery are shown in Table 2.  

2.1.3 Baseline Groundwater Sampling 
Groundwater monitoring data was collected to inform the field-scale pilot testing 

injection design and establish baseline conditions for performance evaluation. 

Groundwater samples and water levels were collected at the five new wells, existing 

wells MW-3 and MW-3-30, existing well MW-8 downgradient of the pilot test area, and 

existing well MW-1 upgradient in the ABP facility. Groundwater monitoring was 

conducted using low-flow sampling methods using a peristaltic pump and flow-through 

cell in accordance with the SAP (Appendix D). Completed groundwater monitoring field 

logs and water level measurements are included in Appendix E.  

The baseline groundwater analytical results from Analytical Resources Inc. (ARI) are 

shown in Table 3. Water levels and groundwater elevations are presented in Table 4. The 

analytical method for acidity was listed as U.S. Environmental Protection Agency (EPA) 

310.2 in the Work Plan, which is the analytical method for alkalinity. The actual method 

used by ESC Lab Sciences for acidity was SM 2310B. All other groundwater sampling 

activities were conducted as described in the Work Plan.  

Data was validated following the QAPP (Aspect, 2008; Appendix D) by Lea Beard, 

Senior Staff Data Scientist at Aspect and data validation reports are included with the 

analytical laboratory reports in Appendix C.  

In addition, 2.5 gallons of unfiltered and unpreserved groundwater was collected from 

MW-3 (after well stabilization) for the bench-scale pilot test. The groundwater was 

delivered on blue ice to the Anchor QEA lab in Portland, OR, in a collapsible low-density 

polyethylene (LDPE) container sealed in a Mylar bag with oxygen absorbing packets 

(COC in Appendix C). 
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2.2 Phase II - Bench-Scale Pilot Testing  

Bench-scale pilot testing is summarized in the following sections and in detail in 

Appendix F.  

2.2.1 Sample Processing 
For the initial titration tests, soil from IW-01 and IW-02 was homogenized as described 

in the Work Plan. The field pH results were much higher than anticipated based on the 

supplemental investigation results (Aspect, 2016); therefore, Anchor QEA analyzed pH 

in the laboratory using two methods (pH was measured in a 1.0 molarity (M) potassium 

chloride slurry and a water slurry). All pH results are presented in Table 2.  

As described in the Work Plan, the soil cores from each injection well were homogenized 

and an aliquot of each of the homogenized soil samples was collected and submitted to 

ARI Laboratory for the analyses outlined in the Work Plan. The baseline soil analytical 

results from the homogenized soil cores are shown in Table 5. The cores from the deepest 

intervals that were not homogenized were frozen at the Anchor QEA laboratory (Table 

2).  

2.2.2 Titration Batch Testing 
The IW-02 homogenate was selected for subsequent laboratory testing based on the 

greater nickel concentration in the solid and aqueous phases, and higher aqueous phase 

pH and acidity in the groundwater sample (Tables 3 and 5). The use of IW-02 for 

laboratory testing was approved by Ecology in a March 20, 2018, email (Ecology, 

2018a). The soil pH was slightly higher in IW-02 and was weighted less heavily as the 

other basis of selection (total nickel content and aqueous pH and acidity). 

The Work Plan included a basis of alkaline reagent selection (Appendix F) and focused 

on sodium alkaline reagents based on their higher solubility than calcium and magnesium 

alkaline reagents. During reagent procurement, the only commercially available sodium 

polysulfide products identified were cost prohibitive. A calcium polysulfide product, 

Calmet, was proposed to Ecology as an alternative to sodium polysulfide. Ecology 

approved this change from the Work Plan in their March 20, 2018, email (Ecology, 

2018a).  

Titrations of groundwater and a slurry of soil and groundwater were conducted with the 

three alkaline amendments according to the matrix in Table 6. The titration curves are 

shown on Figure 5 and all titration data included in Appendix F. 

2.2.3 Treatment Batch Testing 
Batch-test reactors were set up in four 100-mL clear-glass bottles, each containing Site 

soil homogenate (IW-02) and Site groundwater collected from MW-3 (Table 7). Each 

reactor represented one sampling event (1, 3, 7, and 14 days). The Work Plan described a 

single 500-mL batch test reactor that would be sampled at each time point; however, this 

would have resulted in a change of the solid to solution ratio as aqueous samples were 

removed. The unique, 100-mL batch reactors (for each sampling event) allowed for 

consistent solid to solution ratios throughout the Treatment Batch Test. This change was 

approved by Ecology in an email on April 3, 2018 (Ecology, 2018b). The Titration Batch 
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Testing used several small volume tests to confirm the titration results were consistent 

using the different reactor volumes before applying this change to the treatment batch 

testing.  

All other Treatment Batch Testing methods were performed as outlined in Section 4.2.3 

of the Work Plan. The Treatment Batch Testing analytical results are presented in Table 8 

and on Figure 6.  

3 Updated Conceptual Site Model 

A CSM focused on plating metals in SU1 groundwater in the vicinity of the ABP Facility 

was presented in the Work Plan as an initial basis of pilot test design. This Section 

presents updated elements of the CSM based on activities described in Section 2. 

3.1 Geology/Hydrogeology 

The geologic units encountered in borings completed in the vicinity of ABP prior to pilot 

testing include a younger alluvium and older alluvium. The upper portion of the younger 

alluvium has been modified and is referred to as the Fill Unit. The geology observed 

during drilling of the new monitoring wells is consistent with the geologic summary 

presented in the Work Plan.  

A nomenclature for hydrostratigraphic units has been adopted for Site characterization 

(groundwater monitoring and sampling intervals). This nomenclature is maintained in 

describing groundwater at the Site and consists of: 

• Water Table Interval. This interval includes monitoring wells screened above 

20 feet below ground surface (bgs) and reconnaissance groundwater samples 

collected above 20 feet bgs.  

• Shallow Interval. This interval includes monitoring wells screened below 20 feet 

and above 40 feet bgs, and reconnaissance groundwater samples collected 

between 21 feet and 40 feet bgs.  

• Intermediate Interval. This interval includes monitoring wells and 

reconnaissance groundwater samples screened below 40 feet bgs.  

All new monitoring wells were screened in the Water Table Interval from 10 to 20 feet 

bgs. A Shallow Interval monitoring well, MW-03-30, is included in the pilot test 

performance monitoring. Groundwater at the Site is encountered at a depth of 4 to 7 feet 

bgs. The depth to groundwater observed at new Water Table Interval monitoring wells 

ranged from 4.62 to 5.08 feet bgs. Groundwater elevations observed during baseline 

groundwater monitoring are presented in Table 4.  

3.2 Groundwater Geochemistry 

This section updates the understanding of groundwater geochemistry in the pilot study 

area. As presented in the Work Plan, the groundwater pH was below 4.0 in seven wells in 

the vicinity of the ABP Facility. By September 2016, all wells were above pH 4.0, with 6 



 ASPECT CONSULTING 

PROJECT NO. 050067  JUNE 15, 2018  ECOLOGY REVIEW DRAFT 7 

7 

wells between pH 4.0 and 4.5, confirming that acidity in groundwater is naturally 

attenuating. The baseline monitoring showed that only MW-01 had a pH < 4.5, and only 

MW-03, PSW-07, and PSW-08 have pH < 5.0 (4.87, 4.97, and 4.94, respectively), as 

shown on Figure 7. The downgradient well, MW-08, had a pH of 6.24, and the Shallow 

Interval well, MW-03-30, had a pH of 6.33, confirming that groundwater pH is 

attenuating with distance and depth. The acidity of groundwater in the pilot test area 

ranges from <10,000 U to 130,000 milligrams per liter (mg/L) as shown on Figure 7. The 

bench-scale testing evaluated the buffering of this groundwater acidity and is summarized 

in Section 4.1.  

3.3 Nature and Extent of Metals Contamination 

Plating metals (cadmium, copper, nickel, and zinc) exceed groundwater proposed cleanup 

levels (PCULs) for protection of surface water. The horizontal extent of plating metals 

impacts appears limited to approximately 400 feet downgradient of the ABP Facility with 

the greatest extent in the Water Table Interval. Of the plating metals, nickel exhibits the 

greatest extent and was identified as the driver for remedial actions and this pilot study in 

the Work Plan. The new injection and monitoring wells were sampled to determine 

baseline metals concentrations and the results are summarized as:  

• Dissolved cadmium concentrations ranged from 0.139 to 0.251 micrograms per 

liter (µg/L) in Water Table Interval injection and monitoring wells in the pilot test 

area (Figure 8). All baseline concentrations are below the PCUL protective of 

surface water, 8.8 µg/L. 

• Dissolved copper concentrations ranged from 1.06 to 23.1 µg/L in Water Table 

Interval injection and monitoring wells in the pilot test area (Figure 8). The 

dissolved copper concentration exceeds the PCUL (3.1 µg/L) at four of the seven 

locations in the pilot test area, not including upgradient and downgradient 

locations MW-1 and MW-8.  

• Dissolved nickel concentrations at Water Table Interval injection and monitoring 

wells ranged from 2,370 to 11,400 µg/L in the pilot test area (Figure 8). The 

maximum dissolved nickel concentration of 18,600 µg/L is observed at MW-01, 

consistent with historical results. The nickel PCUL protective of surface water is 

8.2 µg/L.  

• Dissolved zinc concentrations ranged from 34.1 to 54.8 µg/L in Water Table 

Interval injection and monitoring wells in the pilot test area (Figure 8). All 

baseline concentrations are below the PCUL protective of surface water, 81 µg/L. 

These baseline results confirm that nickel is the primary driver of plating-metals 

exceedances in groundwater in the pilot test area. However, the pilot testing approach of 

pH adjustment will also affect other plating metals concentrations in groundwater and 

thus those other metals will be monitored.   
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4 Pilot Study Overview 

Pilot testing is being conducted to assess the effectiveness and cost of an in situ pH-

adjustment to immobilize plating metals in ABP source area groundwater. The results 

will be used to refine the conceptual design of the preferred remedial approach for the 

CAP. The following sections summarize the completed bench-scale pilot testing and 

identify the objectives of field-scale pilot testing.  

4.1 Bench-Scale Pilot Testing Results 

Bench-scale pilot testing was conducted using Site soils and groundwater as presented in 

the Work Plan and summarized in Section 2.2. The specific objectives of bench-scale 

pilot testing as presented in the Work Plan are as follows: 

• Determine total specific acidity of aquifer (soils and groundwater) and required 

dosing to achieve greater than pH 6 in field-scale pilot test. 

• Demonstrate plating metals precipitation through pH adjustment. 

• Compare performance of alkaline reagents as pH adjustment. 

• Collect design parameters (i.e., calculate dosing, evaluate secondary effects of 

elevated pH on metals mobility) necessary for implementation of field-scale pilot 

test. 

The results are evaluated in this Section and serve as the primary basis of field-scale pilot 

testing.  

4.1.1 Titration Batch Testing 
The titration batch tests were conducted to evaluate the buffering potential of each 

selected reagent in the presence of groundwater (alone) and a slurry of soil and 

groundwater. The six titration curves are presented on Figure 5 and allowed the 

laboratory to determine how much reagent was necessary to achieve the target pH in 

treatment batch testing, and provide an estimate of soil acidity that can be scaled to field 

application. The soil acidity is represented by the difference in the groundwater titration 

curve and the slurry titration curve. The titrations for each reagent are summarized as 

follows.  

• The 1.0 M sodium bicarbonate reagent buffered both groundwater and slurry 

batches to a maximum pH of approximately 8.8 and 8.5 standard units (s.u.), 

respectively. The pH shift decreased substantially after approximately 2,000 µL  

of reagent were added and was largely asymptotic for the remainder of the 

titration (>14,000 µL). The maximum pH observed is consistent with the known 

properties of the weak base, sodium bicarbonate. Additionally, the laboratory 

observed a stable pH in both groundwater and soil/groundwater slurry titrations 

(Appendix F).  

• The 0.1 M sodium hydroxide reagent buffered both groundwater and slurry 

batches to a maximum pH of approximately 10 s.u. The slurry required 
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approximately twice the reagent than the groundwater to achieve this maximum 

pH. The titration of groundwater achieved pH >8 after approximately 1,200 µL at 

which point the groundwater pH stabilized. The slurry pH adjustment occurred 

gradually and at a relatively consistent rate.  Unlike for sodium bicarbonate, 

acidic pH rebound was observed with sodium hydroxide, requiring additional 

reagent after 24 and 48 hours.  

• The 30 percent Calmet reagent buffered groundwater and slurry batches to a 

maximum pH of approximately 9.5 s.u. The slurry required approximately 3 

times the reagent that the groundwater required to achieve this maximum pH. The 

titration of groundwater achieved pH >9 after approximately 80 µL; at which 

point, the groundwater pH was asymptotic for the remainder of the titration. 

Unlike the sodium bicarbonate and similar to the sodium hydroxide, acidic pH 

rebound was observed requiring additional reagent after 24 and 48 hours. 

All reagents successfully neutralized the pH in the presence of groundwater and in the 

presence of the slurry of soil and groundwater. However, as expected based on the 

reagent properties, there were significant differences in the quantity of reagent required 

and in the titration curves.  

4.1.2 Treatment Batch Testing 
The second phase of pilot testing consisted of treatment batch testing using Site soils and 

groundwater. The dissolved nickel concentrations and corresponding pH are presented in 

Figure 6 for each batch and sampling event. The dissolved nickel concentration in the 

Control batch was 3,790 and 6,300 µg/L on day 1 and day 14, respectively. The 

following bullets summarize batch testing results by each reagent: 

• Sodium Bicarbonate. The dissolved nickel concentration was less than 1,000 

µg/L in all three sodium bicarbonate batches (1A through 1C) during all events. 

The dissolved nickel concentrations in Batch 1C (target pH 8) were less than in 

Batches 1A and 1B (target pH 6) during each sampling event. The dissolved 

nickel concentration in Batch 1C decreased during each sampling event and the 

minimum nickel concentration of 109 µg/L was observed on day 14. Batch 1B 

targeted the same pH as Batch 1A – however, the achieved pH decreased with 

time and the maximum dissolved nickel concentration was observed on day 14, 

potentially due to the higher soil to groundwater ratio in Batch 1B. 

• Sodium hydroxide. The dissolved nickel concentration was less than 1,000 µg/L 

in all sodium hydroxide batches (2A through 2C) during all events. The dissolved 

nickel concentrations in Batches 2B and 2C (target pH 8 and 10, respectively) 

were consistently less than Batch 2A (target pH 6) during each sampling event. 

The dissolved nickel concentration was less in Batches 2C than 2B on days 1 and 

3; however, it was greater on day 7 and comparable on day 14 (119 versus 122 

µg/L), suggesting there is no incremental decrease in nickel concentration 

between pH 8 and 10 with sodium hydroxide.   

• Calmet. The target pH was not achieved in Batch 3A and dissolved nickel 

concentrations were comparable to the Control. The target pH was achieved in 
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Batch 3B; however, the pH decreased with time and by day 14, the result was pH 

4.12 with a nickel concentration of 2,080 µg/L. The Batch 3C achieved the lowest 

dissolved nickel concentrations of any batch (minimum concentration of 33 

µg/L), but the adjusted pH decreased from 10.05 on day 1 to 8.59 on day 14.  

Additionally, Batches 2B/C and 3A/B/C required additional reagent be added to maintain 

the target pH throughout the batch tests as detailed in Table 2 of Appendix F. No 

additional reagent was required for any sodium bicarbonates batches. 

The other plating metals were also monitored during these batch tests and are presented 

as scatter plots on Figure 1 of Appendix F. The only detected concentrations of cadmium 

were observed at pH<5 and dissolved zinc was only detected at pH < 6.5 s.u. Dissolved 

copper concentration decreased from baseline pH to approximately pH 6.5, and increased 

in concentration as pH increased beyond 6.5 with the highest dissolved copper 

concentrations occurring at roughly pH >9 in the sodium hydroxide batches.  

4.1.3 Field-Scale Design Parameters 
Bench-scale testing is a critical step in design of this in situ treatment approach. This 

section summarizes the conclusions and how they translate to design parameters for field-

scale pilot testing and potentially full-scale implementation.  

4.1.3.1 Reagent Selection 
The proposed reagent for field-scale pilot testing is 1.0 M sodium bicarbonate solution, or 

0.70 pounds (lbs) sodium bicarbonate per gallon of water and referred to, hereafter, as the 

“reagent.” The basis of selection for bench-scale testing presented in Appendix F of the 

Work Plan included it being a weak base, no onerous handling requirements, readily 

available, and well demonstrated for remedial applications. Additionally, the pH 

adjustment using the sodium bicarbonate reagent was more predictable and stable over 

time. This is critically important to effectively adjusting pH in the aquifer. 

The sodium hydroxide Batch 2C and Calmet Batch 3C achieved lower nickel 

concentrations (minimums of 68 and 33 µg/L, respectively) than the lowest achieved 

nickel concentrations using sodium bicarbonate (109 µg/L). This increased nickel 

attenuation is due to the difference in target pH (2C and 3C target pH 10; 1C target pH 8) 

and has unfavorable associated factors such as potential mobilization of copper and other 

redox/pH sensitive metals at the higher pH and increased reagent quantities and cost. The 

Batch 1C results achieved a 98 percent reduction in dissolved nickel concentration 

compared to the Control.  

 

4.1.3.2 Target Groundwater pH 
The bench-scale testing showed a significant reduction in dissolved nickel concentrations 

when increasing from pH 6 to pH 8. The decrease in dissolved nickel concentration 

between pH 8 and pH 10 was much less significant (Figure 1 of Appendix F). Based on 

these results, the field-scale pilot testing is designed to target a pH adjustment of Water 

Table Interval groundwater to 8.0 s.u. using the selected reagent.   
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Based on the reagent titration batch testing, after reaching pH 8.0, the pH was generally 

asymptotic for the remainder of the titration (>14,000 µL) as illustrated on Figure 5. Any 

alkalinity applied after reaching pH 8.0 may accumulate and increase the longevity of the 

pH adjustment, without significant increase of the pH.  

4.1.3.3 Reagent Dosing 
The bench-scale tests were conducted using a solid-to-solution ratio, which allows 

aqueous sampling from the batch tests. Therefore, it must be scaled to the solid-to-

solution ratio of the aquifer. The calculated minimum percentage of reagent in the 

subsurface to achieve a pH of 8.0 is 12 percent by volume (as a percentage of total 

aquifer volume). The calculation of this design parameter is presented in Table 9 and 

summarized as: 

• Volumes of 1,050 and 3,800 µL were interpolated from the titration curves 

(Figure 5) for the quantity of reagent to achieve an adjusted pH of 8.0. The 

difference in these two quantities, or 2,750 µL, represents the volume of reagent 

to adjust the soils alone to pH 8.  

• Assuming a soil density of 1.80 mg/L, the calculated percentage of solids in the 

bench-scale reactors is 5.3 percent by volume. Assuming a total porosity of 35 

percent of the Water Table interval aquifer, soils represent 65 percent of the total 

aquifer volume. Therefore, a “scaling factor” of 12 was calculated to scale the 

volume of reagent used in bench-scale testing to field-scale pilot testing. 

• In other words, there are 12 times the mass of solids in the aquifer than in batch-

scale reactors, on an equivalent unit-volume basis. Therefore, the difference in 

reagent volume calculated above is multiplied by 12 to linearly scale the reagent 

demand to the field application. However, the difference in achieved pHs and 

temporal pH changes in Batches 1A and 1B (both batches targeted pH 6, but 

Batch 1B had a higher solids-to-solution ratio) suggest that it is a nonlinear 

function.  

• Therefore, an additional safety factor of 2 is applied to the calculated reagent 

dosing to account of any nonlinear increase in acidity with increasing percentage 

of soils. There are no potential risks to this safety factor, as any excess alkalinity 

could accumulate and increase the longevity of the pH adjustment. Further, this 

safety factor ensures that an adequate pH adjustment is achieved.  

Based on these calculations, a minimum reagent application of 12 percent by volume to 

the aquifer is targeted to achieve a pH of 8 in groundwater.  

4.2 Field-Scale Pilot Testing Objectives 

The pilot study is designed to assess the effectiveness and cost of an in situ pH 

adjustment to immobilize plating metals in ABP source-area groundwater. The results 

will be used to refine the conceptual design of the preferred remedial approach for the 

CAP. This pilot study is designed based on the following objectives, which have been 

updated based on the completed pilot study activities: 



ASPECT CONSULTING 

12  ECOLOGY REVIEW DRAFT PROJECT NO. 050067  JUNE 15, 2018 

1. Reduce dissolved plating-metals concentrations in groundwater. Acidic 

groundwater and associated plating-metals concentrations are naturally attenuating. 

The bench-scale pilot testing confirms that a pH increase can enhance this 

attenuation. The field-scale pilot testing will evaluate the ability to enhance 

attenuation through an engineered in situ pH neutralization. The objective will be 

evaluated based on performance monitoring described in Section 5.2.2  

2. Evaluate the ability to deliver and distribute reagent in Water Table Interval 

groundwater using permanent injection wells. This objective will be evaluated 

based on the ability to achieve targeted injection volumes, reagent breakthrough, and 

pH adjustment at monitoring wells. This is a critically important objective and the 

crux of scaling the bench-scale results to the aquifer.  

3. Evaluate the permanence of the pH adjustment and immobilization of plating 

metals. The field-scale pilot test will target a small portion of the aquifer with acidic 

pH and, therefore, once the acidity neutralizes all alkaline reagent, it is expected that 

the groundwater pH will decrease as acidic groundwater from upgradient returns to 

the area influenced by injections. Therefore, this objective will evaluate where the 

groundwater pH stabilizes and the permanence of plating metals immobilization 

through the longer-term monitoring discussed in Section 5.2.2. 

4. Estimate design parameters for scaling the technology. The parameters 

determined from pilot testing would support design of a full-scale application capable 

of consuming a significant portion of the acidity and significantly enhancing plating 

metals attenuation. The following parameters will be refined based on the field-scale 

pilot testing results:  

a. The reagent dosing (Section 4.1.3.3) required to achieve the target pH 

b. The injected volume/ROI relationship 

c. Achievable injection rates and corresponding injection-pressure relationship  

These objectives will serve as the basis for performance evaluation during the pilot study. 

The following section describes the planned field-scale pilot testing activities.  
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5 Field-Scale Pilot Testing Design  

5.1 Reagent Injections 

5.1.1 Design 
The selected reagent will be injected into IW-1 and IW-2 into the Water Table interval to 

evaluate the objectives presented in Section 4.2. A ROI of 12 feet at each injection well is 

targeted with the planned injection volume of 5,100 gallons per injection well. This 

injection volume was calculated based on the targeted ROI, an estimated mobile porosity 

of 15 percent, and the injection well screened interval length of 10 feet (Table 10). 

This planned ROI is depicted on Figure 9 and is greater than the radial distance to 

performance monitoring wells providing additional assurance of achieving the target pH 

at performance monitoring wells. This total planned injection volume of 10,200 gallons is 

equal to 15 percent of the total aquifer in the ROI, by volume, or the estimated mobile 

porosity. This value is greater than the minimum 12 percent-by-volume reagent dosing 

calculated in Section 4.1.3.3.  

5.1.2 Reagent Formulation and Handling  
A Seattle-based vendor, TRI Chemicals, has quoted a sodium bicarbonate product that is 

planned for field-scale pilot testing (technical sheet included in Appendix G). A 1.0 M 

sodium bicarbonate solution equals a mass concentration of approximately 0.70 lbs per 

gallon of water, or a total of approximately 7,100 lbs of sodium bicarbonate for a total 

injection volume of 10,200 gallons.  

Aspect will contract with the chemical vendor to prepare the solution of reagent off-Site 

and to deliver to the pilot testing location in two batches of approximately 5,100 gallons. 

Upon delivery to the Site, the solution will be transferred from the shipping tanker to a 

rented Baker tank with secondary containment, similar to the 6,500-gallon vertical total-

drain tank in Appendix G. The approximate location of the tank is depicted on Figure 9, 

but will be field-modified based on ABP input and operations at the time of injection.  

5.1.3 Injection System 
Aspect will construct a temporary delivery system to inject the reagent from the Baker 

tank to the injection wells. A process and instrumentation diagram depicting the planned 

system is presented on Figure 10. The outlet of the Baker tank will be reduced to 2 inches 

for piping to the injection wellhead and will be instrumented with a flow totalizer to 

gauge total injection volume and injection rate. The piping will consist of low-pressure 2-

inch hose with quick-connect camlock fittings. 

An injection wellhead will be connected to the 4-inch injection well casing using a 

threaded connection. A four-way 4-inch tee above the ground surface will be utilized to 

connect to the injection hose using a quick-connect camlock fitting, and reduced to an 

air-release valve. The air-release valve is necessary to relieve entrained air in the 

injection piping and well casing preventing reduction of injection capacity, or any off-

gassing generated from the pH adjustment. The third side of the four-way tee will be 
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capped, but available for additional instrumentation, if necessary. The injection manifold 

will be constructed of schedule 40 PVC materials.  

5.1.4 Injection Methods 
Injections will be performed one injection well at a time. Thus, one batch of reagent, will 

be used to deliver the design injection volume of 5,100 gallons to the injection point. 

Additionally, this will allow DR monitoring at the corresponding DR well, and an 

accurate estimate of the injected volume/ROI relationship.  

Based on the properties of aquifer soils in the Water Table interval, it is not expected that 

pumping head is necessary to achieve the targeted injection volume. Thus, the injection 

will be performed without any pumping head and rely on the elevation head in the Baker 

tank and gravity flow to the injection well. This approach will avoid the risks associated 

with high pressures, including system leaks, nonporous distribution, and/or potential 

aquifer formation fracturing.  

If pumping head is necessary to deliver the targeted injection volumes in the planned 

injection time frame, an in-line centrifugal trash pump will be added to the injection 

piping via quick-connect fittings to increase the injection rate. Ecology would be notified 

of this need before adding pumping head to the delivery system.  

Injections will be performed during standard business hours and Aspect will coordinate 

with the ABP staff for the space required to implement the injection. Injections will not 

be conducted when Aspect staff are not on-Site. Additionally, if reagent remains in the 

Baker tank at the end of the day, all valves will be closed, and the injection piping and 

injection wellhead disconnected and drained, and injections will be resumed the 

following business day.  

Assuming an average injection rate of 10 gallons per minutes (gpm), a total active 

injection time of 17 hours is estimated. It is estimated that the injection event will be 

implemented in less than 1 week. 

5.1.5 Applied Conservative Tracer 
An applied conservative tracer (tracer) will be used to evaluate the hydraulic properties of 

the Water Table Interval aquifer. Specifically, the tracer will allow estimates of 

groundwater flow rate, rate of injection solution “washout,” and to indicate breakthrough 

at DR monitoring wells during injection (prior to pH breakthrough). It is anticipated that 

plating-metals concentrations in the treatment area will ultimately return to preinjection 

baseline concentrations due to migration of acidity and dissolved plating metals into the 

treatment area from upgradient. Therefore, the tracer will allow the understanding of how 

much injection solution remains in the pilot study area and how much upgradient 

groundwater has returned at the time of each sampling event.  

There are four general categories of tracers applied to groundwater systems for studies of 

hydrogeologic properties: salts (ions), dyes, dissolved gases, and stable isotopes. Tracer 

selection should be based on the test objectives and the aquifer properties that could 

affect tracer reactivity. The use of salts as tracers in groundwater systems began in the 

early 20th century (Slichter, 1902; Slichter, 1905). While not ideally conservative as a 

fluorescent dye or isotopic tracer, the cation of the selected reagent (sodium) will be used 
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as a tracer of the injection solution during pilot testing. The sodium concentrations 

measured during the bench-scale pilot testing indicates it is sufficiently nonreactive to 

achieve tracer objectives. The range in sodium concentrations measured during the 

Treatment Batch Testing (Table 8) varied little between different sampling events. The 

estimated sodium concentration is 22,900 mg/L in the 1.0 M reagent solution. This is 520 

times greater than the mean sodium concentration during baseline monitoring of 44 mg/L 

(Table 10). 

This “source-to-signal ratio” of 520 is sufficient for pilot test objectives of injection 

breakthrough monitoring and injection washout. The estimate of groundwater flow rate 

will be based on the sodium breakthrough trend at PSW-82, shown on Figure 10 as 

immediately outside the ROI.  

Additionally, the use of sodium as injection reagent solution tracer requires no special 

handling, system mixing or delivery, or additional monitoring requirements. Sodium will 

be monitored with the general chemistry list presented in Table 11 and according to the 

frequency presented in Table 12. 

5.1.6 Injection Permitting 
The proposed injection wells are considered Class V underground injection wells that are 

subject to the Underground Injection Control Program, WAC 173-218. The Site is being 

managed pursuant to AO No. DE10402, between Ecology and the W4 Group. In 

accordance with WAC 173-218-060(5)(b), a permit is not required when injection 

activity is performed under an AO. However, the injection wells will be registered with 

Ecology’s underground injection control (UIC) program, using their online registration 

tool. 

5.2 Monitoring 

The monitoring program in this section is designed to evaluate the pilot-study objectives 

presented in Section 4.2. Monitoring consists of two different monitoring programs and 

objectives, operational monitoring and performance monitoring, and are described in the 

following sections. 

5.2.1 Operational Monitoring 
Operational monitoring will be conducted during the injections to guide the injection 

operations and modify as necessary. Example operational monitoring logs are included in 

Appendix H. The operational monitoring elements and objectives consist of: 

• Injection rate and volume. The injection rate and injected volume will be 

gauged at the flow totalizer (Figure 10) at a minimum frequency of hourly. As 

discussed in Section 5.14, injections will be accomplished with tank head and 

gravity flow and so no pressure is anticipated at the wellhead. If pressures are 

observed or pumping head is added to the injection system, the four-way tee will 

                                                 
2 It is not anticipated that the source-to-signal ratio is sufficient for estimating groundwater flow rate 

from sodium arrival at downgradient well, MW-8. 



ASPECT CONSULTING 

16  ECOLOGY REVIEW DRAFT PROJECT NO. 050067  JUNE 15, 2018 

be instrumented with a pressure gauge to monitor injection pressure at the same 

frequency as injection rate and volume.  

• Reagent dosing. A minimum of one sample will be collected from each batch 

injection solution will be analyzed for dissolved sodium by ARI Laboratories. 

Additionally, the pH of each batch injection solution will be measured at the 

same time as dissolved sodium sample collection.  

• Water level monitoring. Manual water level monitoring of monitoring wells 

PSW-06, PSW-07, MW-3, and MW-3-30 will be conducted at least twice daily 

while injections are occurring. Additionally, manual water levels will be collected 

from the injection well not actively being injected.  

• Dose-response (DR) monitoring. DR monitoring will be conducted at the 

following locations according to the active injection well: 

o IW-1: Monitoring of PSW-06, MW-3, and MW-3-30.  

o IW-2: Monitoring of PSW-07, MW-3, and MW-3-30.  

DR monitoring will consist of the following: 

o Tracer. A sample will be collected from each location for analysis of 

dissolved sodium. Additionally, the total dissolved solids (TDS) will be 

measured with a multiparameter meter and from a flow-through cell. A 

TDS breakthrough curve will be constructed to determine which 

dissolved-sodium samples to submit for laboratory analysis to construct 

the dissolved-sodium breakthrough curve.  

At the planned frequency, approximately ten samples will be collected 

and a minimum of five will be submitted for laboratory analysis.  

o pH: The pH will be measured with a multiparameter meter and from a 

flow-through cell at the same time as tracer breakthrough sampling.  

DR monitoring will be conducted approximately every 500 gallons injected, 

which corresponds to a frequency of 50 minutes for an assumed injection rate of 

10 gpm. These operational monitoring activities will be conducted in accordance 

with the SAP/QAPP (Appendix D).  

5.2.2 Performance Monitoring 
Performance monitoring will be initiated at the end of the field-scale pilot testing 

injections to evaluate the objectives described in Section 4.2. The analytes to be 

evaluated are listed in Table 11, and the locations and frequency presented in Table 12. 

There are two changes to the monitoring program from that outlined in the Work Plan: 

• Separating the dissolved-sodium analysis as the tracer (Table 11). 

• Replacing the Month 4 event with a Week 1 postinjection monitoring event. This 

change is based on the rapid kinetics observed in the bench-scale pilot testing.   
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The performance monitoring schedule may be modified if observations warrant a change. 

Any modifications to the schedule in Table 12 will be discussed with Ecology. The 

performance monitoring program consists of:  

• Short-term monitoring. Samples will be collected from the two injection wells, 

the DR monitoring wells, and PSW-08 immediately following injection 

completion (0 days elapsed), Week 1, Week 2, Week 4, Month 2, and Month 3 

(Table 12). Additionally, samples will be collected from Shallow Interval well 

MW-3-30 at 0 days, Week 4, Month 2, and Month 3.  

• Long-term monitoring. Following the first quarter, monitoring will be 

conducted at Month 6 and Month 12 at all monitoring locations (Table 12).  

These performance monitoring activities will be conducted in accordance with the 

SAP/QAPP (Appendix D). 

6 Project Organization 

6.1 Roles and Responsibilities 

The project organization is led by Aspect, who will engage the necessary subcontractors 

to complete the planned activities. All team members are responsible for execution of 

work in accordance with the final Work Plan and FIWP; key individuals and their roles 

on this project are as follows: 

• Project Manager – Jeremy Porter. The project manager is responsible for the 

successful completion of all aspects of this project, including day-to-day 

management, production of reports, liaison with party and regulatory agencies, 

and coordination with the project team members. The project manager is also 

responsible for resolution of nonconformance issues, is the lead author on project 

plans and reports, and will provide regular, up-to-date progress reports and other 

requested information to project team and Ecology. 

• Field Manager – Adam Griffin. The field manager is responsible for overseeing 

the pilot study outlined in this plan, including oversight and management of field 

personnel and subcontractors, ensuring conformance with Work Plan and the 

FIWP. The field manager will manage procurement of necessary field supplies, 

assure that monitoring equipment is operational and calibrated in accordance with 

the specifications provided herein, and act as the Site Health and Safety Officer. 

• Subcontractors. Numerous subcontractors are necessary to complete the pilot 

testing activities, including Anchor QEA EGL, analytical laboratories (ARI 

Laboratories and ESC Land Sciences), IDW disposal, and the reagent vendor, 

TRI Chemical. The subcontractors are responsible for conforming to the Work 

Plan and the agreed-to-scope with Aspect.  
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6.2 Project Plans 

A SAP/Supplemental QAPP is included as Appendix D. This SAP/QAPP includes 

specific QA/QC elements unique to the pilot study, such as the applied tracer field and 

laboratory methods, low-flow sampling using a peristaltic pump, and methods related to 

reagent handling and mixing.  

Safe and effective traffic control is paramount to pilot study field activities. The traffic 

control plan used for the monitoring well installation activities is presented in Appendix 

B. This plan will be revisited and updated for reagent injections. A HASP for the pilot 

study activities is presented in Appendix I.  

 

6.3 Schedule and Reporting 

A detailed estimated schedule of pilot study activities is presented on Figure 11. It is 

estimated that the FIWP will be issued 30 days after receipt of Ecology comments.   

Subcontracting, permitting, and adjacent business coordination will require an estimated 

2 months, and it is anticipated that the Field-Scale Pilot Testing activities will occur the 

week of August 27, 2018. If so, postinjection performance monitoring will be 

implemented on the dates presented on Figure 11, and the completion of 1 year of 

performance monitoring would be in August 2019. If performance monitoring beyond 1-

year postinjection is determined necessary, monitoring would be conducted beyond Q3 

2019.  

As required by the Amended AO, pilot study deliverables consist of the final Work Plan 

(Aspect, 2018), a final FIWP, and a Pilot Study Completion Report. Data collected 

during the pilot study, including injection results and postinjection performance 

monitoring, and recommendations for modifications to the monitoring program, if 

warranted, will be included in quarterly progress reports.  

The Pilot Study Completion Report will be prepared and submitted draft to Ecology 

within 45 days of receiving all analytical data. The Pilot Study Completion Report will 

include conclusions regarding the pilot testing and recommendations regarding full-scale 

application of engineered in situ pH neutralization for plating metals in groundwater.  
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8 Limitations 

Work for this project was performed for the West of 4th Group (Client), and this report 

was prepared in accordance with generally accepted professional practices for the nature 

and conditions of work completed in the same or similar localities, at the time the work 

was performed. This report does not represent a legal opinion. No other warranty, 

expressed or implied, is made. 

All reports prepared by Aspect Consulting for the Client apply only to the services 

described in the Agreement(s) with the Client. Any use or reuse by any party other than 

the Client is at the sole risk of that party, and without liability to Aspect 

Consulting. Aspect Consulting’s original files/reports shall govern in the event of any 

dispute regarding the content of electronic documents furnished to others. 
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Table 1. Well Construction Summary
Project No. 050067, Art Brass Plating, Seattle, WA

IW-1 Injection Well 1/29/2018 15.42 14.98 4 SS 10 10 to 20 Water Table

IW-2 Injection Well 1/29/2018 15.12 14.78 4 SS 10 10 to 20 Water Table

PSW-6 Performance Monitoring Well 1/30/2018 15.02 14.50 2 PVC 10 10 to 20 Water Table

PSW-7 Performance Monitoring Well 1/26/2018 14.91 14.67 2 PVC 10 10 to 20 Water Table

MW-3 Performance Monitoring Well 10/5/2005 15.30 14.89 2 PVC 10 4.2 to 14.2 Water Table

PSW-8 Performance Monitoring Well 1/26/2018 14.91 14.70 2 PVC 10 10 to 20 Water Table

MW-3-30 Performance Monitoring Well 3/26/2012 15.26 14.83 2 PVC 10 20 to 30 Shallow

MW-8 (downgradient) Downgradient Performance Well 5/8/2007 15.39 14.99 2 PVC 10 5 to 15 Water Table

MW-1 (upgradient) Upgradient Performance Well 10/5/2005 16.71 16.22 2 PVC 10 3.75 to 13.75 Water Table

Notes:

Elevation datum is NGVD88.

SS - Stainless-steel wire-wrapped

PVC - Polyvinyl chloride

bgs - below ground surface

ROI - radius of influence

IW-1 and IW-2 have 2-foot sumps.

Monitoring Well ID

Installation 

Date

Ground 

Surface 

Elevation 

(feet)Well Type

Groundwater 

Monitoring Interval

Top of 

Casing 

Elevation 

(feet)

Screen 

Material

Screen 

Length (feet)

Screen Depth 

(feet bgs)

Casing 

Diameter 

(inches)

Aspect Consulting

6/15/2018
V:\050067 Art Brass Plating\Pilot Study\Metals\Field Implementation Work Plan\Ecology Review\Tables\01 Well Construction Summary.xlsx

Table 1

In Situ Metals Immobilization - Pilot Study Field Implementation Work Plan

1 of 1



Table 2. Soil Core Inventory
Project No. 050067, Art Brass Plating, Seattle, Washington

Boring
Interval 
(feet) Sample Time Field pH

Lab pH
(1M KCl)

Lab pH
(H2O)

Recovery
(feet) Sample ID

Start Depth
(feet)

End Depth
 (feet)

10‐11.5 9:30 ‐‐ 4.11 5.89 0.5 IW‐1‐11‐11.5 11 11.5
3.98 4.76 IW‐1‐11.5‐12 11.5 12
3.84 4.43 IW‐1‐12.5‐13 12.5 13
3.96 4.43 IW‐1‐13‐13.5 13 13.5
3.94 4.33 IW‐1‐14‐14.5 14 14.5
3.84 4.49 IW‐1‐14.5‐15 14.5 15
3.9 4.57 IW‐1‐15.5‐16 15.5 16
3.92 4.7 IW‐1‐16‐16.5 16 16.5
3.92 4.49 IW‐1‐16.5‐17 16.5 17

17.5‐19 10:55 6.73 3.94 4.93 0.4 IW‐1‐17.5‐18 17.5 18
‐‐ ‐‐ IW‐1‐19.5‐20 19.5 20
‐‐ ‐‐ IW‐1‐20‐20.5 20 20.5

3.96 4.96 IW‐2‐10‐10.5 10 10.5
3.8 4.29 IW‐2‐11‐11.5 11 11.5

11.5‐13 14:20 6.82 3.98 4.57 1.0 IW‐2‐12.5‐13 12.5 13
4.31 4.66 IW‐2‐13.5‐14 13.5 14
3.92 4.39 IW‐2‐14‐14.5 14 14.5
4.08 4.42 IW‐2‐15‐15.5 15 15.5
3.89 4.46 IW‐2‐15.5‐16 15.5 16
4.01 4.51 IW‐2‐16‐16.5 16 16.5
4.08 4.64 IW‐2‐17‐17.5 17 17.5
4.09 4.63 IW‐2‐17.5‐18 17.5 18
‐‐ ‐‐ IW‐2‐18.5‐19 18.5 19

19‐20.5 15:30 6.82 ‐‐ ‐‐ 0.5 IW‐2‐19.5‐20 19.5 20

Notes:

Red box indicates sample intervals that were selected for the bench-scale tests.

pH was measured by the lab in a 1.0 M potassium chloride (KCl) slurry and in a water slurry.

0.8

14.5‐16 10:25 6.39 1.1

IW‐2

10‐11.5 13:55 5.95 0.5

13‐14.5 14:35 6.71 1.0

14.5‐16 14:45 6.65 1.1

16‐17.5 15:00 6.73

IW‐1

11.5‐13 9:50 6.81 1.5

13‐14.5

16‐17.5 10:45 6.97 1.1

19‐20.5 11:10 6.84 1.25

10:05 6.07

1.3

17.5‐19 15:15 6.77 1.1
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Table 3. Baseline Groundwater Analytical Results
Project No. 050067, Art Brass Plating, Seattle, Washington

Shallow Interval

Downgradient

 Well

Upgradient

 Well

Performance

 Well

IW-01 IW-02 MW-03 PSW-06 PSW-07 PSW-08 MW-08 MW-01 MW-03-30

02/01/2018 02/01/2018 01/29/2018 02/01/2018 02/01/2018 02/01/2018 01/31/2018 01/31/2018 01/31/2018

IW-1-020118 IW-2-020118 MW-3-012918 PSW-6-020118 PSW-7-020118 PSW-8-020118 MW-8-013118 MW-1-013118 MW-3-30-013118

Plating Metals (Dissolved)

Cadmium ug/L 0.176 0.139 0.216 0.171 0.251 0.223 < 0.100 U 0.456 < 0.100 U

Copper ug/L 23.1 10.2 15.5 1.06 2.55 3.25 1.72 16.2 < 0.500 U

Nickel ug/L 2370 4570 11400 4600 8850 7510 6740 18600 4.62

Zinc ug/L 34.1 35.8 46.6 50.2 52.4 54.8 7.56 44.4 < 4.00 U

Redox-Sensitive Metals (Dissolved)

Arsenic mg/L < 0.0500 U 0.0054 J 0.0060 J 0.0059 J 0.0058 J < 0.0500 U

Barium mg/L 0.0287 0.0265 0.0084 0.0487 0.0319 0.0359

Manganese mg/L 0.561 0.469 0.356 0.906 0.596 0.601

General Chemistry Parameters

Aluminum mg/L 0.433 0.313 1.25 0.794 0.838 0.869 0.0418 J 0.823 < 0.0500 U

Calcium mg/L 28.2 20.5 26 44.5 30 30.5 51.1 20.2 14.4

Iron mg/L 3.05 5.79 0.0791 6.37 6.3 4.73 3.54 0.413 8.68

Magnesium mg/L 9.53 6.28 7.14 14.8 8.93 9.13 13.1 6.76 20.9

Potassium mg/L 8.65 6.12 6.79 12.5 7.98 8.33 11.1 9.2 7.22

Sodium mg/L 33.8 38.8 37 54.3 46.8 38.4 41.5 75.9 30.1

Acidity ug/L 20000 24000 26000 130000 20000 80000 < 10000 U 40000 < 10000 U

Alkalinity, Total mg/L 4.45 3.64 < 1.00 U 6.68 < 1.00 U < 1.00 U 58.7 < 1.00 U 158

Chloride mg/L 33.7 19.3 23.7 49.6 27.6 32.9 33.5 49.2 22.2

Sulfate mg/L 143 145 163 247 215 188 187 219 18.6

Total Organic Carbon mg/L 1.88 1.97 1.88 1.7 1.6 1.43 1.99 1.91 3.96

Field Parameters

Temperature deg C 13.9 14.3 13.6 14.7 14.4 14.7 13.4 17.2 14.8

Specific Conductance uS/cm 377.1 376 320 593 495.6 436.1 502 520 271.6

Dissolved Oxygen mg/L 0.3 0.26 2.67 0.14 0.16 0.11 0.27 0.66 0.1

pH pH units 5.25 5.19 4.87 5.27 4.97 4.94 6.24 4.18 6.33

Oxidation Reduction Potential mV 179.7 182.2 93.9 174.5 205.1 245.4 61.4 266.9 29.6

Turbidity NTU 37 10 41.9 7 3 11 6 13 8

Notes:

J - Analyte was positively identified. The reported result is an estimate.

U - Analyte was not detected at or above the reported result.

Analyte

Injection Wells

Water Table Interval

Performance Monitoring Wells

Units
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Table 4. Groundwater Elevations
Project No. 050067, Art Brass Plating, Seattle, WA

Location Date

TOC Elevation 

(ft amsl)

Depth to Water 

(ft bTOC)

Groundwater 

Elevation (ft amsl)

IW-1 1/31/2018 14.98 5.08 9.9

IW-2 1/31/2018 14.78 4.89 9.89

MW-1 1/31/2018 16.22 6.28 9.94

MW-3 1/31/2018 14.89 4.95 9.94

MW-3-30 1/31/2018 14.83 4.86 9.97

MW-8 1/31/2018 14.99 5.09 9.9

PSW-6 1/31/2018 14.5 4.62 9.88

PSW-7 1/31/2018 14.67 4.79 9.88

PSW-8 1/31/2018 14.7 4.82 9.88

Notes:

Elevation datum is NAVD88.

amsl - above mean sea level

bTOC - below top of casing

ft - feet
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Table 5. Soil Core Analytical Results
Project No. 050067, Art Brass Plating, Seattle, Washington

IW-01 IW-02

02/08/2018 02/08/2018

8F18_AB_1001 8F18_AB_1002

General Chemistry

Total Carbon % 0.21 0.46 

Total Inorganic Carbon % < 0.0200 U 0.242 

Total Organic Carbon % 0.14 J 0.22 J

Preserved Total Solids % 74.76 76.91 

Total Solids % 79.18 81.84 

Sulfur % 0.03 0.05 

Sulfide mg/kg < 1.27 UJ < 1.20 UJ

pH
1 s.u. 4.1 4.24

Metals

Cadmium mg/kg 0.104 J 0.0880 J

Copper mg/kg 8.86 7.62 

Iron mg/kg 9700 9500 

Manganese mg/kg 79.9 69.9 

Nickel mg/kg 17.1 35.5 

Zinc mg/kg 20.0 18.9 

Notes:

J - Analyte was positively identified. The reported result is an estimate.

U - Analyte was not detected. 

1 - pH was measured in Anchor QEA laboratory according to Final Work Plan (Aspect, 2017).

Soil cores from 10 to 17.5 ft were homogenized (see Table 2).

mg/kg - milligrams per kilogram

s.u. -  standard units

Analyte Units

Aspect Consulting

6/15/2018
V:\050067 Art Brass Plating\Pilot Study\Metals\Field Implementation Work Plan\Ecology Review\Tables\05 Soil Core Results.xlsx

Table 5
In Situ  Metals Immobilization - Pilot Study Field Implementation Work Plan

Page 1 of 1



Table 6. Titration Batch Test Matrix
Project No. 050067, Art Brass Plating, Seattle, Washington

Soil Mass (g)

Groundwater 

Volume (mL) Reagent

0 200

20 200

0 200

20 200

0 200

20 200

Notes:

g - grams

mL - milliliters

Batch-1
Sodium Bicarbonate 

(1.0M NaHCO3)

Batch-2
Sodium Hydroxide 

(0.1M NaOH)

Batch-3 Calmet (30% CaSx)
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Table 7. Treatment Batch Test Matrix
Project No. 050067, Art Brass Plating, Seattle, Washington

Soil Mass (g)

Groundwater 

Volume (mL) Reagent

Target pH 

(s.u.) 1 day 3 days 7 days 14 days

Control-1 10 100 - 1,4 - - 1,4

Batch-1A 10 100 6 1,2,3,4 1,2,3,4 1,2,3,4 1,2,3,4

Batch- 1A (DUP) 10 100 6 1,4 1,4 1,4 1,4

Batch-1B 20 100 6 1,2,3,4 1,4 1,4 1,2,3,4

Batch-1C 10 100 8 1,2,3,4 1,4 1,4 1,2,3,4

Batch-2A 10 100 6 1,2,3,4 1,4 1,4 1,2,3,4

Batch-2A (DUP) 10 100 6 1,4 1,4 1,4 1,2,3,4

Batch-2B 10 100 8 1,2,3,4 1,2,3,4 1,2,3,4 1,2,3,4

Batch-2C 10 100 10 1,2,3,4 1,4 1,4 1,2,3,4

Batch-3A 10 100 6 1,2,3,4 1,4 1,4 1,2,3,4

Batch-3B 10 100 8 1,2,3,4 1,2,3,4 1,2,3,4 1,2,3,4

Batch-3C 10 100 10 1,2,3,4 1,4 1,4 1,2,3,4

Notes:

Aqueous Analytes (see Table 11):

1 - Plating Metals

2 - Redox-sensitive Metals

3 - General Chemistry

4 - Field Parameters

g - grams

mL - milliliters

s.u. - standard units

Aqueous Analysis
1

Sodium 

Bicarbonate 

(1.0M NaHCO3)

Sodium 

Hydroxide (0.1M 

NaOH)

Calmet (30% 

CaSx)
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Table 8. Treatment Batch Test Analytical Results
Project No. 050067, Art Brass Plating, Seattle, Washington

Day 1 Day 3 Day 7  Day 14 Day 1 Day 3 Day 7 Day 14 Day 1 Day 3 Day 7 Day 14 Day 1 Day 3 Day 7  Day 14

04/04/2018 04/06/2018 04/10/2018 04/17/2018 04/04/2018 04/06/2018 04/10/2018 04/17/2018 04/04/2018 04/06/2018 04/10/2018 04/17/2018 04/04/2018 04/06/2018 04/10/2018 04/17/2018

Plating Metals (Dissolved)

Cadmium µg/L < 0.1 U < 0.2 U < 0.2 U < 0.1 U < 0.2 U < 0.2 U < 0.2 U < 0.1 U < 0.2 U < 0.2 U < 0.2 U < 0.1 U < 0.2 U < 0.2 U < 0.2 U < 0.1 U

Copper µg/L 1.48 1.69 2.04 J 2.95 1.09 2.13 1.82 2.85 2.54 2.83 4.09 5.66 2.23 1.59 2.22 3.12 

Nickel µg/L 947 354 286 237 621 454 418 878 215 147 130 109 722 442 479 642 

Zinc µg/L < 4 U 8.34 < 8 U < 4 U < 8 U < 8 U < 8 U 5.96 < 8 U < 8 U < 8 U < 4 U < 8 U < 8 U < 8 U 4.19 

Redox Sensitive Metals (Dissolved)

Arsenic mg/L < 0.05 U 0.0069 J 0.0055 < 0.05 U 0.0053 J < 0.05 U 0.0085 J 0.0114 J 0.0058 J < 0.05 U

Barium mg/L 0.0078 0.0066 0.0088 0.0069 0.0079 0.0103 0.0086 0.0082 0.0083 0.007 

Manganese mg/L 0.18 0.0876 0.0738 0.037 0.187 0.227 0.0576 0.0144 0.158 0.139 

General Chemistry Parameters

Aluminum mg/L 0.141 0.119 0.169 0.211 0.108 0.133 0.276 0.217 0.134 0.142 

Calcium mg/L 14 10.3 9.92 9.35 11.3 12.9 14.7 10.7 13.9 13 

Iron mg/L 0.109 0.111 0.222 0.218 0.0925 0.149 0.131 0.277 0.167 0.172 

Magnesium mg/L 4.46 3.33 3.27 3.02 3.64 3.74 4.44 3.18 4.28 3.83 

Potassium mg/L 6.06 5.65 5.96 5.28 5.39 6.26 6.23 5.78 5.4 5.66 

Sodium mg/L 84.7 76.1 81.4 85.3 75.9 72.9 368 346 59.3 57.8 

Acidity ug/L < 125,000 U 1,216,800 < 179000 U < 25,000 U 665,600 < 31,000 U < 139,000 U < 20,000 U < 156,000 U < 24,000 U

Alkalinity, Total mg/L 75.0 57.4 40.3 6.20 44.3 < 3.1 U 724 105 31.7 < 2.4 U

Chloride mg/L 12.3 11.1 17.9 17.8 10.6 18.3 11.1 17.8 11 17.6 

Sulfate mg/L 96.1 87.9 145 153 87 186 91.6 149 87 150 

Total Organic Carbon mg/L 5.7 5.78 6.81 7.8 5.38 8.96 6.98 10.5 5.19 5.64 

Field Parameters

Specific Conductance µS/cm 617 551 542 565 544 515 526 555 1,631 1,538 1,616 1,612 479 465 474 484 

Dissolved Oxygen mg/L 1.97 6.72 6.81 6.93 1.04 5.59 1.85 8.1 0.98 1.76 4.6 7.78 2.65 7.33 3.11 8.32 

pH pH units 6.52 6.58 6.39 6.34 6.39 5.95 5.74 5.61 7.98 7.74 7.73 8.37 5.97 6.04 6.19 5.78 

Oxidation Reduction Potential mV 195.6 222.3 193.3 194.7 181.9 237.6 216.7 241.7 160.5 204.8 188.3 185.6 178.2 223.8 203.3 224.6 

Turbidity NTU 3,880 3,200 3,500 3,960 7,800 10,000 7,050 6,290 3,190 5,020 3,160 3,150 3,290 3,600 2,850 3,590

Total Dissolved Solids mg/L 0.8543 0.7355 0.7193 0.7607 0.7229 0.6707 0.6905 0.7427 2.6795 2.5121 2.6525 2.6453 0.3027 0.2971 0.3007 0.3047 

Notes:

Alkalinity and acidity concentrations have been adjusted based on dilution by Anchor to attain minimum sample volumes. 

J - Analyte was positively identified. The reported result is an estimate.

U - Analyte was not detected at or above the reported result.

µg/L - micrograms per liter

mg/L - milligrams per liter

µS/cm - microsiemen per centimeter

mV - milli volts

NTU - nephelometric turbidity Units

BATCH 1A - Sodium Bicarbonate (NaHCO3) BATCH 1B - Sodium Bicarbonate (NaHCO3) BATCH 1C - Sodium Bicarbonate (NaHCO3) BATCH 2A - Sodium Hydroxide (NaOH)

Analyte Units

Aspect Consulting

6/15/2018
V:\050067 Art Brass Plating\Pilot Study\Metals\Field Implementation Work Plan\Ecology Review\Tables\08 Batch Test GW Data.xlsx

Table 8
In Situ  Metals Immobilization - Pilot Study Field Implementation Work Plan 

Page 1 of 3



Table 8. Treatment Batch Test Analytical Results
Project No. 050067, Art Brass Plating, Seattle, Washington

Plating Metals (Dissolved)

Cadmium µg/L

Copper µg/L

Nickel µg/L

Zinc µg/L

Redox Sensitive Metals (Dissolved)

Arsenic mg/L

Barium mg/L

Manganese mg/L

General Chemistry Parameters

Aluminum mg/L

Calcium mg/L

Iron mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Acidity ug/L

Alkalinity, Total mg/L

Chloride mg/L

Sulfate mg/L

Total Organic Carbon mg/L

Field Parameters

Specific Conductance µS/cm

Dissolved Oxygen mg/L

pH pH units

Oxidation Reduction Potential mV

Turbidity NTU

Total Dissolved Solids mg/L

Analyte Units

Day 1 Day 3 Day 7 Day 14 Day 1 Day 3 Day 7 Day 14 Day 1 Day 3 Day 7 Day 14 Day 1 Day 3 Day 7 Day 14

04/06/2018 04/06/2018 04/10/2018 04/17/2018 04/04/2018 04/06/2018 04/10/2018 04/17/2018 04/04/2018 04/06/2018 04/10/2018 04/17/2018 04/04/2018 04/06/2018 04/10/2018 04/17/2018

< 0.2 U < 0.2 U < 0.2 U < 0.2 U < 0.2 U < 0.2 U < 0.2 U < 0.2 U < 0.2 U < 0.2 U 0.48 0.916 < 0.2 U < 0.2 U < 0.2 U 0.486 

2.63 4.04 4.21 J 7.79 9.3 17.5 23.4 29 1.2 1.16 10.3 64.9 1.54 2.7 3.95 J 11.1 

118 166 98.1 119 68.3 115 116 122 1,990 2,160 4,830 6,060 204 133 102 2,080 

< 8 U < 8 U < 8 U < 8 U < 8 U < 8 U < 8 U < 8 U 14.9 9.46 71.5 149 < 8 U < 8 U < 8 U 53.5 

0.0061 J 0.0073 J 0.0091 0.0072 J 0.017 J 0.0389 J 0.0077 J 0.015 J 0.0141 J 0.0145 J 0.016 0.0179 J

0.0056 0.0043 0.0039 0.006 0.0037 0.0057 0.0115 0.0819 0.0065 0.008 0.0068 0.0365 

0.0192 0.0153 0.0099 0.0084 0.0054 0.0092 0.41 0.877 0.0251 0.0364 0.0198 0.458 

0.112 0.124 0.142 0.198 0.444 0.502 0.051 5.6 0.0339 J 0.0564 0.0452 0.869 

6.94 5.02 4.83 4.91 2.91 4.07 29.7 108 66.9 68.2 65.4 163 

0.118 0.17 0.182 0.344 0.201 0.681 0.204 0.67 0.0245 J 0.0336 J 0.0443 2.42 

2.04 1.39 1.44 1.37 0.693 0.848 6.22 10.2 5.75 5.56 5.34 8.07 

5.13 4.3 4.74 4.31 2.88 3.67 5.75 8.38 5.14 5.34 5.67 6.65 

75.7 79 84.9 94.4 118 146 33.5 33.3 30.2 28.7 31.4 30.2 

< 156,000 U 695,000 < 147,000 U < 21,000 U < 125,000 U < 20,000 U < 139,000 U < 20,000 U < 132,000 U < 132,000 U < 125,000 U < 20,000 U

36.2 41.7 43.1 9.2 131 22.8 16.1 < 2 U 37.1 31.9 30.5 < 2 U

11.5 10.1 17.2 17.4 10.5 16.7 11 16.7 9.99 9.66 15.7 16 

90.7 83.4 141 152 85.9 162 87.3 427 81.7 79.5 158 505 

6.37 8.41 8.71 12.14 13.1 26.71 5.63 3.94 6.58 7.41 7.11 6.87 

491 519 539 593 713 689 735 727 459 447 696 1,095 621 608 599 1,056 

1.92 3.56 5.87 8.55 5.28 7.26 6.63 8.21 1.46 5.42 4.16 7.83 0.34 7.37 7.13 4.56 

7.89 7.82 8.42 7.75 10.37 10.06 9.73 9.84 5.75 6.06 3.69 3.15 8.52 7.75 7.84 4.12 

159.1 185.3 164.3 197.7 57.1 102.9 112.6 143.2 83.4 204.8 343 540.5 133.1 169.5 204.1 320.9 

3,520 3,530 3,660 3,850 4,000 3,300 3,690 4,350 3,550 3,640 2,940 3,310 4,860 5,510 4,890 6,100

0.3075 0.3187 0.3267 0.3483 0.3963 0.3867 0.4051 0.4019 0.3642 0.3522 0.6012 1.0002 0.5262 0.5132 0.5042 0.9612 

Notes:

Alkalinity and acidity concentrations have been adjusted based on dilution by Anchor to attain minimum sample volumes. 

J - Analyte was positively identified. The reported result is an estimate.

U - Analyte was not detected at or above the reported result.

µg/L - micrograms per liter

mg/L - milligrams per liter

µS/cm - microsiemen per centimeter

mV - milli volts

NTU - nephelometric turbidity Units

BATCH 2B - Sodium Hydroxide (NaOH) BATCH 2C - Sodium Hydroxide (NaOH) BATCH 3A - Calmet BATCH 3B - Calmet
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Table 8. Treatment Batch Test Analytical Results
Project No. 050067, Art Brass Plating, Seattle, Washington

Plating Metals (Dissolved)

Cadmium µg/L

Copper µg/L

Nickel µg/L

Zinc µg/L

Redox Sensitive Metals (Dissolved)

Arsenic mg/L

Barium mg/L

Manganese mg/L

General Chemistry Parameters

Aluminum mg/L

Calcium mg/L

Iron mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Acidity ug/L

Alkalinity, Total mg/L

Chloride mg/L

Sulfate mg/L

Total Organic Carbon mg/L

Field Parameters

Specific Conductance µS/cm

Dissolved Oxygen mg/L

pH pH units

Oxidation Reduction Potential mV

Turbidity NTU

Total Dissolved Solids mg/L

Analyte Units

METHOD BLANK

Day 1 Day 3 Day 7 Day 14 Day 1 Day 14 Day 1

04/04/2018 04/06/2018 04/10/2018 04/17/2018 04/06/2018 04/17/2018 04/04/2018

< 0.2 U < 0.2 U < 0.2 U < 0.2 U 0.244 0.7 < 0.1 U

< 1 U 1.35 1.28 33.3 2.58 9.8 < 0.5 U

33.4 66.2 50.7 37.6 3,790 6,300 < 0.5 U

< 8 U < 8 U < 8 U < 8 U 35.4 81.1 < 4 U

0.0163 J 0.0206 J < 0.05 U

0.0073 0.0128 < 0.003 U

0.0046 0.0083 < 0.001 U

0.0419 J 0.0249 J < 0.05 U

108 226 0.018 J

0.0033 J 0.0034 J < 0.05 U

4.39 3.05 < 0.05 U

4.53 5.54 < 0.5 U

27.4 25.5 0.0509 J

125,000 J < 20,000 U

60.5 10.3

8.84 14.2 < 0.1 U

72.2 111 < 0.1 U

5.77 9.1 < 0.5 U

790 818 958 1,229 423 529 

0.03 5.66 2.01 8.31 1.16 8.35 

10.05 9.1 9.49 8.59 4.7 4.22 

-357.3 109.3 74.4 160.6 292.7 357.9 

4,500 4,500 4,320 4,930 3,080 4,170

0.6952 0.7232 0.8632 1.1342 0.4 0.4 

Notes:

Alkalinity and acidity concentrations have been adjusted based on dilution by Anchor to attain minimum sample volumes. 

J - Analyte was positively identified. The reported result is an estimate.

U - Analyte was not detected at or above the reported result.

µg/L - micrograms per liter

mg/L - milligrams per liter

µS/cm - microsiemen per centimeter

mV - milli volts

NTU - nephelometric turbidity Units

BATCH 3C - Calmet CONTROL
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Table 9. pH Adjustment Calculations
Project No. 050067, Art Brass Plating, Seattle, Washington

Parameter Value Units Notes

Laboratory Data - Titration Batch Tests
Groundwater volume 200 mL

Soil mass 20 g

Assumed soil density 1.80 g/mL

Percentage of Soil in Batch 5.3% by volume

Titration Results - 1.0 M Sodium Bicarbonate
Volume required to pH 8.0 (groundwater) 1,050 µL

Volume required to pH 8.0 (groundwater and soil) 3,800 µL

Difference 2,750 µL Difference represents the soil acidity.

Aquifer Properties
Assumed total porosity 0.35

Percentage of Soil in Aquifer 65% by volume

Scaling Factor
12

This represents a factor to scale the soil:groundwater 

ratio from that used in the laboratory to the aquifer.

Safety Factor

2

A safety factor is applied to account for any additional 

acidity, prevent an insufficient pH adjustment, and to 

increase longevity of the pH adjustment during pilot 

testing.

Design Parameters - 1.0 M Sodium Bicarbonate
Total quantity required to achieve pH 8.0 in aquifer 69 mL/200 mL of groundwater

Equivalent aquifer volume 571 mL/200 mL of groundwater

1.0 M Sodium Bicarbonate Dose to achieve pH 8 12% by volume

Notes:

% - percent

g - grams

g/mL - grams per milliliter

mL - milliliter

µL - microliter

M - molar solution

Aspect Consulting
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Table 10. Injection Design
Project No. 050067, Art Brass Plating, Seattle, WA

Parameter Value Units Notes

Injection Points
Number of Injection Wells 2 points

Distance to Dose-Response MWs 7 feet

Target ROI 12 feet
ROI beyond dose-response wells targeted to increase footprint 

and longevity of pH adjustment.

Target Treatment Interval 10-20 feet bgs

Target Treatment Thickness 10 feet

Estimated Aquifer Volume in ROI 67,677 gallons Includes target ROI at both Injection Wells.

Injection Point Hydraulics
Mobile Porosity 0.15 Estimated for fine to medium sand (Payne et al., 2008).

Estimated Pore Volume 5,100 gallons/target ROI

Reagent Dosing
Selected Reagent 1.0M NaHCO3

Dose to achieve pH 8.0 12% by volume Calculated in Table 9

Target Dosage 15% by volume
Based on Injection Point Hydraulics (= Total Injection Volume/ 

Estimated Aquifer Volume in ROI).

Tracer Design
Tracer Sodium

Injected Sodium Concentration 22900 mg/L

Mean Sodium Concentration in Groundwater 44 mg/L

Source:Signal Ratio 520
Indicates the magnitude of sodium as a tracer of the injection 

solution in groundwater

Total Quantities
Total Injection Volume 10,200 gallons

Injection Solution 1.0 M Sodium Bicarbonate

Total Sodium Bicarbonate 7,100 lbs

Notes:

% - percent

lbs - pounds

g - grams

mg - milligrams

mg/L - milligrams per liter

ROI - radius of influence

Aspect Consulting
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Table 11. Monitoring Program - Analyte List
Project No. 050067, Art Brass Plating, Seattle, Washington

Analyte Analytical Method

Plating Metals (Cadmium, Copper, Nickel, Zinc)
1

EPA 200.8

Redox-sensitive Metals (Arsenic, Barium, and Manganese)
1

EPA 6010

Dissolved Cations (Aluminum, Calcium, Iron, Magnesium,  Potassium)
1

EPA 6010

Alkalinity EPA 310.1

Acidity SM 2310B
2

Total Organic Carbon (TOC) EPA 415.1 (or SW-846 Method 9060)

Chloride EPA 300.1

Sulfate EPA 300.0

Dissolved Sodium EPA 6010

Total Dissolved Solids Multimeter

Specific conductance Multimeter

Dissolved oxygen Multimeter

pH Multimeter

Oxygen Reduction Potential (ORP) Multimeter

Turbidity Turbidimeter

Notes

1. All analyses will be field-filtered using a 0.45 micron filter.

2. The acidity method in the Pilot Testing Work Plan was incorrectly identified as EPA 310.2.

COCs

General Chemistry

Field Parameters

Tracer

Aspect Consulting
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Table 12. Groundwater Monitoring Program
Project No. 050067, Art Brass Plating, Seattle, Washington

Baseline

Before Injection 0 days Week 1 Week 2 Week 4 Month 2 Month 3 Month 6 Month 12

IW-1 1,2,3,4,5 4,5 4,5 1,2,3,4,5 4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

IW-2 1,2,3,4,5 4,5 4,5 1,2,3,4,5 4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

PSW-6 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

PSW-7 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

MW-3 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

PSW-8 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5

MW-3-30 1,3,4,5 1,3,4,5 1,3,4,5 1,3,4,5 1,3,4,5 1,3,4,5

MW-1 (upgradient) 1,3,5 1,3,5 1,3,5 1,3,5

MW-8 (downgradient) 1,3,5 1,3,5 1,3,5

Notes:

Analytes (see Table 11):

1 - Plating Metals

2 - Redox-Sensitive Metals

3 - General Chemistry

4 - Tracer

5 - Field Parameters

IW - injection wells

PSW - pilot monitoring wells

Location

Performance Monitoring (Time Elapsed Postinjection)

Aspect Consulting

6/15/2018
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Flow Direction



NOTE: NOT TO SCALE

12" Max.
Installed Height

Ground Surface

See Injection Well
Detail (Appendix A)

4" Well Casing

Air Release Valve

4"X1" Reducer

4" 4-Way Tee, Female Threaded

4" Threaded Cap

4" Coupling, Slip to Thread

Quick Connect Camlock Fitting to
Injection Piping and Batch Tank

Detail 1

4"X2" Reducer

Threaded Connection to Well Casing

6,500 Gallon Poly Tank,Total Drain
See Baker Detail Sheet (Appendix G)

3" Butterfly Valve

3" to 2" Reducer

2" PVC, Low Pressure with
Quick Connect Fittings
(50" length)

2" Poly Quick Connect
Camlock Connection

Flow Totalizer

See Detail 1

Secondary
Containment

See Injection Well Detail
(Appendix A)
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Field Implementation Work Plan

Draft Work Plan *
Ecology Review

Final Work Plan *

Field-Scale Pilot Testing

Subcontractor Procurement and Scheduling *
Injections

Performance Monitoring1

Pilot Study Completion Report

Draft Completion Report *
Submit to Ecology

Final Completion Report *
* - Indicates Project Milestone

1 - Based on Draft Performance Monitoring Plan presented. Final Performance Monitoring Plan will be presented in the Field Implementation Work Plan .

Q2 2019 Q3 2019Q1 2019 Q4 2019Q2 2018 Q3 2018 Q4 2018

Aspect Consulting
6/15/2018
V:\050067 Art Brass Plating\Pilot Study\Metals\Field Implementation Work Plan\Ecology Review\Figures\11 Schedule_rev.xlsx

Figure 11

Anticipated Pilot Testing Schedule
In-Situ Metals Immobilization - Pilot Test Work Plan

Art Brass Plating, Seattle, WA



APPENDIX A 

 Boring and Well Construction Logs





1/30/2018

1/29/2018

8-inch steel flush
monument
Compression Plug
Concrete surface seal

3/8-inch bentonite
chips

4-inch SCH40
threaded PVC

#10/20 colorado silica
sand

4-inch stainless steel
10-slot wire wrapped
screen

2-foot sump

Threaded PVC endcap

S
1

S
2

S
3

S
4

S
5

S
6

S
7

S
8

IW-1-11-11.5
pH

IW-1-11.5-12
pH

IW-1-12.5-13
pH

IW-1-13-13.5
pH

IW-1-14-14.5
pH

IW-1-14.5-15
pH

IW-1-15.5-16
pH

IW-1-16-16.5
pH

IW-1-16.5-17
pH

IW-1-17.5-18
pH

IW-1-20-20.5
pH

4-inch thick Asphalt with gravel base layer.
Medium dense, moist, brown silty SAND (SM); fine to
medium sand, with silt interbeds

Soft, moist, brown gray, sandy SILT (ML); fine sand,
brown oxide staining, no odor, no sheen.

Wet, brown gray, silty SAND (SM); fine to medium sand,
no odor, no sheen.

Scattered half-inch layers of brown staining.

Wet, black SAND (SP); fine to medium sand.

1-inch layer of silty sand.

3/4-inch layer of silty sand.

Bottom of exploration at 23 ft. bgs.

Blows (non-SPT)=
1,2,2

Blows (non-SPT)=
1,1,2

Blows (non-SPT)=
3,4,5

pH= 6.81

Blows (non-SPT)=
5,6,10

pH= 6.07

Blows (non-SPT)=
7,12,14

pH= 6.39

Blows (non-SPT)=
8,14,25

pH= 6.97

Blows (non-SPT)=
2,3,3

pH= 6.73

Blows (non-SPT)=
0,0,0

pH= 6.84

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Rayon

 Ecology Well Tag No.
BKL-429

No Soil Sample Recovery

W
at

er
Le

ve
l

IW-1

Sheet 1 of 1

Depth
(ft)

Sampling Method

1/29/2018

Project Address & Site Specific Location

See Exploration Log Key for explanation
of symbols

Exploration Completion
and Notes

Static Water Level

A
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 S
T

A
N

D
A

R
D

 E
X

P
LO

R
A

T
IO

N
 L

O
G
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E

M
P
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T

E
  

\\
B

IS
E

R
V

E
R

1.
A

S
P

E
C

T
.L

O
C

A
L\

P
R

O
JE

C
T

S
\G

IN
T

W
\P

R
O

JE
C

T
S

\A
R

T
 B

R
A

S
S

 0
50

06
7.

G
P

J 
 M

ay
 7

, 
20

18

Sample
Type/ID

Elev.
(feet)

Operator Work Start/Completion Dates Top of Casing Elev. (NAVD88)

5

10

15

20

Field Tests

Autohammer; 140 lb hammer; 30" dropRotary drill rig

10.5-in OD Hollow-stem
Auger

Holt Services, Inc.

Exploration Method(s) Depth to Water (Below GS)

4.9' (Static)

Exploration Number

S
am

pl
e

M
et

ho
d

Description

Equipment

Legend

Contractor

15

10

5

0

-5

IW-1

Coordinates (SPN NAD83 ft)

Analytical
Sample Number &

Lab Test(s)

5

10

15

20

Monitoring Well Log

Water Level ATD
Logged by: MML
Approved by: DLC

14.98'

Seattle, WA, 3rd Ave South

Exploration
Log

15.42'

E:1270633 N:205245

Split Barrel 3" X 2.375" (Mod Cal)

Art Brass Plating - 050067



1/30/2018

1/29/2018

8-inch steel flush
monument
Compression Plug
Concrete surface seal

3/8-inch bentonite
chips

4-inch SCH40
threaded PVC

#10/20 colorado silica
sand

4-inch stainless steel
10-slot wire wrapped
screen

2-foot sump

Threaded PVC endcap

S
1

S
2

S
3

S
4

S
5

S
6

S
7

S
8

IW-2-10-10.5
pH

IW-2-11-11.5
pH

IW-2-12.5-13
pH

IW-13.5-14
pH

IW-2-14-14.5
pH

IW-2-15-15.5
pH

IW-2-15.5-16
pH

IW-2-16-16.5
pH

IW-2-17-17.5
pH

IW-2-17.5-18
pH

IW-2-18.5-19
pH

IW-2-19.5-20
pH

4-inch thick Asphalt with gravel base layer.
Medium dense, moist, brown silty SAND (SM); fine to
medium sand, with silt interbeds

Soft, moist, brown gray, sandy SILT (ML); fine sand,
brown oxide staining, no odor, no sheen.

Wet, black SAND (SP); fine to medium sand.

Scattered half-inch layers of brown staining.

Scattered thinly laminated silty sand.

Bottom of exploration at 23 ft. bgs.

Blows (non-SPT)=
0,0,0

Blows (non-SPT)=
3,5,7

pH= 5.95

Blows (non-SPT)=
6,9,8

pH= 6.82

Blows (non-SPT)=
5,8,9

pH= 6.71

Blows (non-SPT)=
5,6,9

pH= 6.65

Blows (non-SPT)=
10,15,21
pH= 6.73

Blows (non-SPT)=
8,16,20

pH= 6.77

Blows (non-SPT)=
7,10,16

pH= 6.82

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Rayon

 Ecology Well Tag No.
BKL-432

No Soil Sample Recovery

W
at

er
Le

ve
l

IW-2

Sheet 1 of 1

Depth
(ft)

Sampling Method

1/29/2018

Project Address & Site Specific Location

See Exploration Log Key for explanation
of symbols

Exploration Completion
and Notes

Static Water Level

A
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R
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ay
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, 
20

18

Sample
Type/ID

Elev.
(feet)

Operator Work Start/Completion Dates Top of Casing Elev. (NAVD88)

5

10

15

20

Field Tests

Autohammer; 140 lb hammer; 30" dropRotary drill rig

10.5-in OD Hollow-stem
Auger

Holt Services, Inc.

Exploration Method(s) Depth to Water (Below GS)

4.88' (Static)

Exploration Number

S
am

pl
e

M
et

ho
d

Description

Equipment

Legend

Contractor

15

10

5

0

-5

IW-2

Coordinates (SPN NAD83 ft)

Analytical
Sample Number &

Lab Test(s)

5

10

15

20

Monitoring Well Log

Water Level ATD
Logged by: MML
Approved by: DLC

14.78'

Seattle, WA, 3rd Ave South

Exploration
Log

15.12'

E:1270639 N:205239

Split Barrel 3" X 2.375" (Mod Cal)

Art Brass Plating - 050067



1/30/2018

1/26/2018

8-inch steel flush
monument
Compression Plug
Concrete surface seal

3/8-inch bentonite
chips

2-inch SCH40
threaded PVC

#10/20 colorado silica
sand

2-inch SCH40 PVC
10-slot screen

Threaded PVC endcap

Slough

S
1

S
2

S
3

S
4

4-inch thick Asphalt with gravel base layer.
FILL

Medium dense, moist, dark gray, gravelly silty SAND (SM);
fine to medium sand, fine subrounded gravel, no odor, no
sheen.

Soft, moist, brown gray, sandy SILT (ML); fine sand,
brown oxide staining, no odor, no sheen.

Air-knifed to 5 ft bgs.

Wet, black SAND (SP); fine to medium sand.

Scattered half-inch layers of brown staining.

2-inch lens of fine sand.

Bottom of exploration at 21.5 ft. bgs.

SPT= 0,0,0
pH= 7.69
pH= 7.36

SPT= 2,3,5
pH= 6.33
pH= 5.56

SPT= 5,7,40
pH= 6.14
pH= 6.09

SPT= 2,5,9
pH= 6.52
pH= 6.74

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Rayon

 Ecology Well Tag No.
BKL-431

No Soil Sample Recovery

W
at

er
Le

ve
l

PSW-6

Sheet 1 of 1

Depth
(ft)

Sampling Method

1/30/2018

Project Address & Site Specific Location

See Exploration Log Key for explanation
of symbols

Exploration Completion
and Notes

Static Water Level

A
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C
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T

A
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A

R
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P
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R
A

T
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N
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\A
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R
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S
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G
P

J 
 M

ay
 7

, 
20

18

Sample
Type/ID

Elev.
(feet)

Operator Work Start/Completion Dates Top of Casing Elev. (NAVD88)

5

10

15

20

Field Tests

Autohammer; 140 lb hammer; 30" dropRotary drill rig

8.5" OD X 4.25" ID
Hollow-Stem Auger

Holt Services, Inc.

Exploration Method(s) Depth to Water (Below GS)

4.8' (Static)

Exploration Number

S
am

pl
e

M
et

ho
d

Description

Equipment

Legend

Contractor

10

5

0

-5

PSW-6

Coordinates (SPN NAD83 ft)

Analytical
Sample Number &

Lab Test(s)

5

10

15

20

Monitoring Well Log

Water Level ATD
Logged by: MML
Approved by: DLC

14.5'

Seattle, WA, 3rd Ave South

Exploration
Log

15.02'

E:1270633 N:205252

Grab sample
Split Barrel 2" X 1.375" (SPT)

Art Brass Plating - 050067



1/30/2018

1/26/2018

8-inch steel flush
monument
Compression Plug
Concrete surface seal

3/8-inch bentonite
chips

2-inch SCH40
threaded PVC

#10/20 colorado silica
sand

2-inch SCH40 PVC
10-slot screen

Threaded PVC endcap

Slough

S
1

S
2

S
3

S
4

4-inch thick Asphalt with gravel base layer.
Soft, moist, brown gray, sandy SILT (ML); fine sand,
brown oxide staining, no odor, no sheen.

Wet, black SAND (SP); fine to medium sand.

Scattered half-inch layers of brown staining.

Trace fine subrounded gravel.

Blow counts likely overstated due to sandlocked sampler.

Bottom of exploration at 21.5 ft. bgs.

SPT= 0,0,0
pH= 7.63
pH= 7.62

SPT= 3,5,7
pH= 6.86
pH= 6.27

SPT= 5,7,26
pH= 6.04
pH= 5.99

SPT= 7,9,20
pH= 6.51
pH= 6.52

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Rayon

 Ecology Well Tag No.
BKL-428

No Soil Sample Recovery

W
at

er
Le

ve
l

PSW-7

Sheet 1 of 1

Depth
(ft)

Sampling Method

1/26/2018

Project Address & Site Specific Location

See Exploration Log Key for explanation
of symbols

Exploration Completion
and Notes

Static Water Level

A
S

P
E

C
T

 S
T

A
N

D
A

R
D
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X

P
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R
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T
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N
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T
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R
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S
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50

06
7.

G
P

J 
 M

ay
 7

, 
20

18

Sample
Type/ID

Elev.
(feet)

Operator Work Start/Completion Dates Top of Casing Elev. (NAVD88)

5

10

15

20

Field Tests

Autohammer; 140 lb hammer; 30" dropRotary drill rig

8.5" OD X 4.25" ID
Hollow-Stem Auger

Holt Services, Inc.

Exploration Method(s) Depth to Water (Below GS)

4.65' (Static)

Exploration Number

S
am

pl
e

M
et

ho
d

Description

Equipment

Legend

Contractor

10

5

0

-5

PSW-7

Coordinates (SPN NAD83 ft)

Analytical
Sample Number &

Lab Test(s)

5

10

15

20

Monitoring Well Log

Water Level ATD
Logged by: MML
Approved by: DLC

14.67'

Seattle, WA, 3rd Ave South

Exploration
Log

14.91'

E:1270635 N:205240

Grab sample
Split Barrel 2" X 1.375" (SPT)

Art Brass Plating - 050067



1/29/2018

1/26/2018

8-inch steel flush
monument
Compression Plug
Concrete surface seal

3/8-inch bentonite
chips

2-inch SCH40
threaded PVC

#10/20 colorado silica
sand

2-inch SCH40 PVC
10-slot screen

Threaded PVC endcap

Slough

S
1

S
2

S
3

S
4

4-inch thick Asphalt with gravel base layer.
Soft, moist, brown gray, sandy SILT (ML); fine sand,
brown oxide staining, no odor, no sheen.

Wet, black SAND (SP); fine to medium sand.

Scattered half-inch layers of brown staining.

Trace fine subrounded gravel.

Sand becoming finer with depth.

Bottom of exploration at 21.5 ft. bgs.

SPT= 1,1,1
pH= 7.44
pH= 7.69

SPT= 1,2,4
pH= 6.25
pH= 5.73

SPT= 5,8,28
pH= 6.67
pH= 6.92

SPT= 5,6,15
pH= 7.45
pH= 7.54

Depth
(feet)

Material
Type

Ground Surface (GS) Elev. (NAVD88)

Rayon

 Ecology Well Tag No.
BKL-427

No Soil Sample Recovery

W
at

er
Le

ve
l

PSW-8

Sheet 1 of 1

Depth
(ft)

Sampling Method

1/26/2018

Project Address & Site Specific Location

See Exploration Log Key for explanation
of symbols

Exploration Completion
and Notes

Static Water Level

A
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P
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C
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ay
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, 
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18

Sample
Type/ID

Elev.
(feet)

Operator Work Start/Completion Dates Top of Casing Elev. (NAVD88)

5

10

15

20

Field Tests

Autohammer; 140 lb hammer; 30" dropRotary drill rig

8.5" OD X 4.25" ID
Hollow-Stem Auger

Holt Services, Inc.

Exploration Method(s) Depth to Water (Below GS)

4.84' (Static)

Exploration Number

S
am

pl
e

M
et

ho
d

Description

Equipment

Legend

Contractor

10

5

0

-5

PSW-8

Coordinates (SPN NAD83 ft)

Analytical
Sample Number &

Lab Test(s)

5

10

15

20

Monitoring Well Log

Water Level ATD
Logged by: MML
Approved by: DLC

14.7'

Seattle, WA, 3rd Ave South

Exploration
Log

14.91'

E:1270623 N:205243

Grab sample
Split Barrel 2" X 1.375" (SPT)

Art Brass Plating - 050067



APPENDIX B 

Street Use Permit and 
Traffic Control Plan 























Traffic Control Plan Request. Contact matt.hitchcock@altustraffic.com

Type of Request: New

Revision needed

Request is: Urgent

Not urgent

Date of Request: Date Needed:

Job or PO #: Request placed 

by:

Contact Number Company:

Address of work:

Type of Traffic 

Control:

Emergency ADA ramps

Street repair Urgent repair

City approved work Crane

Pavement repair Pavement Work

Other

Number of lanes in 

each direction:

Distance of Work

Site from back of 

curb:

Parking Lane/

Bays:

Work to be done in: Roadway

Footpath

Bike Lane

Traffic

Flow

Direction:

North

South

East

West

Current Speed 

Zone:

Required Speed 

Zone:

Job description: Do you need 
any extra 
space to park 
equipment or 
for stockpile)

For Altus 

Office Use:

Cost: TCP completed on:

Crew Diary #:

























APPENDIX C 

Laboratory Analytical and 
Data Validation Reports



Analytical Resources, Incorporated

Analytical Chemists and Consultants

Aspect Consulting, LLC.

RE: Art Brass

Seattle, WA 98104

401 Second Avenue South,  Suite 201

Adam Griffin

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

15 February 2018

Associated Work Order(s) Associated SDG ID(s) 

18B0022 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006

PJLA Testing
Accreditation # 66169
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

MW-3-012918 18B0022-01 Water 29-Jan-2018 18:00 01-Feb-2018 16:49

MW-8-013118 18B0022-02 Water 31-Jan-2018 13:45 01-Feb-2018 16:49

MW-1-013118 18B0022-03 Water 31-Jan-2018 15:00 01-Feb-2018 16:49

MW-3-30-013118 18B0022-04 Water 31-Jan-2018 16:20 01-Feb-2018 16:49

IW-1-020118 18B0022-05 Water 01-Feb-2018 09:05 01-Feb-2018 16:49

IW-2-020118 18B0022-06 Water 01-Feb-2018 14:40 01-Feb-2018 16:49

PSW-6-020118 18B0022-07 Water 01-Feb-2018 10:15 01-Feb-2018 16:49

PSW-7-020118 18B0022-08 Water 01-Feb-2018 13:20 01-Feb-2018 16:49

PSW-7-020118-D 18B0022-09 Water 01-Feb-2018 13:20 01-Feb-2018 16:49

PSW-8-020118 18B0022-10 Water 01-Feb-2018 11:30 01-Feb-2018 16:49

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Sample receipt 

Samples as listed on the preceding page were received February 1, 2018 under ARI workorder 18B0022. For details 

regarding sample receipt, please refer to the Cooler Receipt Form. The Acidity analysis was subcontracted to ETS Labs. 

Dissolved Metals - EPA Method 6020A

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank was clean at the reporting limits. 

The LCS percent recoveries were within control limits.

A matrix spike, matrix spike duplicate and duplicate were prepared in conjunction with sample PSW-7- 020118. The duplicate 

RPD were within QC limits. The matrix spike and matrix spike duplicate have a natural concentration of Nickel that is so 

much greater than the concentration spiked that an accurate determination of spike recovery is not possible. The Nickel has 

been flagged with an "HC" qualifier on the matrix spike and matrix spike duplicate. The results are advisory. All other matrix 

spike/matrix spike duplicate percent recoveries and RPD were within QC limits. No further corrective action was taken. 

Dissolved Metals - EPA Method 6010C

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank has Sodium detected below the reporting limit, but above the method detection limit. The Sodium has 

been flagged with a "J" qualifier on the method blank. No further corrective action was taken. 

The LCS percent recoveries were within control limits.

A matrix spike, matrix spike duplicate and duplicate were prepared in conjunction with sample PSW-7- 020118. The matrix 

spike, matrix spike duplicate and duplicate percent recoveries and RPD were within QC limits. The matrix spike and matrix 

spike duplicate have a Sodium concentration that exceeds the upper calibration range, and have been flagged with an "E" 

qualifier. No further corrective action was taken. 

Wet Chemistry (Alkalinity, Anions, TOC)

The samples were prepared and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits. 

Case Narrative

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

The LCS percent recoveries were within control limits.

The Alkalinity SRM percent recovery was within control limits. 

A matrix spike and/or duplicate was prepared in conjunction with sample PSW-7-020118. The matrix spike percent 

recoveries and duplicate RPD were within QC limits. 

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-3-012918

18B0022-01 (Water)

Sampled: 01/29/2018 18:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 18:41

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.2161 ug/L0.1007440-43-9Cadmium, Dissolved

15.51 ug/L0.5007440-50-8Copper, Dissolved

11400100 ug/L50.07440-02-0 DNickel, Dissolved

46.61 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-3-012918

18B0022-01 (Water)

Sampled: 01/29/2018 18:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 13:30

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

1.251 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00601 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00841 mg/L0.00300.00077440-39-3Barium, Dissolved

26.01 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.07911 mg/L0.05000.00137439-89-6Iron, Dissolved

7.141 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.3561 mg/L0.00100.00037439-96-5Manganese, Dissolved

6.791 mg/L0.5000.05207440-09-7Potassium, Dissolved

37.01 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-3-012918

18B0022-01 (Water)

Sampled: 01/29/2018 18:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 07-Feb-2018 22:14

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.881 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-3-012918

18B0022-01 (Water)

Sampled: 01/29/2018 18:00Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 mg/L CaCO31.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-3-012918

18B0022-01RE1 (Water)

Sampled: 01/29/2018 18:00Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 19:46

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

23.720 mg/L2.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-3-012918

18B0022-01RE2 (Water)

Sampled: 01/29/2018 18:00Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 17:12

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

163100 mg/L10.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-8-013118

18B0022-02 (Water)

Sampled: 01/31/2018 13:45Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 18:46

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

1.721 ug/L0.5007440-50-8Copper, Dissolved

6740100 ug/L50.07440-02-0 DNickel, Dissolved

7.561 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-8-013118

18B0022-02 (Water)

Sampled: 01/31/2018 13:45Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 14:33

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.04181 mg/L0.05000.00857429-90-5 JAluminum, Dissolved

51.11 mg/L0.05000.00517440-70-2Calcium, Dissolved

3.541 mg/L0.05000.00137439-89-6Iron, Dissolved

13.11 mg/L0.05000.01607439-95-4Magnesium, Dissolved

11.11 mg/L0.5000.05207440-09-7Potassium, Dissolved

41.51 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-8-013118

18B0022-02 (Water)

Sampled: 01/31/2018 13:45Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 07-Feb-2018 22:45

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.991 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-8-013118

18B0022-02 (Water)

Sampled: 01/31/2018 13:45Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

58.71 mg/L CaCO31.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-8-013118

18B0022-02RE1 (Water)

Sampled: 01/31/2018 13:45Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 20:03

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

33.520 mg/L2.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-8-013118

18B0022-02RE2 (Water)

Sampled: 01/31/2018 13:45Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 17:28

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

187100 mg/L10.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-1-013118

18B0022-03 (Water)

Sampled: 01/31/2018 15:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 18:51

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.4561 ug/L0.1007440-43-9Cadmium, Dissolved

16.21 ug/L0.5007440-50-8Copper, Dissolved

18600100 ug/L50.07440-02-0 DNickel, Dissolved

44.41 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 51 of 101 18B0022 ARISample FINAL 15 Feb 2018 1632



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-1-013118

18B0022-03 (Water)

Sampled: 01/31/2018 15:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 14:37

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.8231 mg/L0.05000.00857429-90-5Aluminum, Dissolved

20.21 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.4131 mg/L0.05000.00137439-89-6Iron, Dissolved

6.761 mg/L0.05000.01607439-95-4Magnesium, Dissolved

9.201 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-1-013118

18B0022-03 (Water)

Sampled: 01/31/2018 15:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 07-Feb-2018 23:03

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.911 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-1-013118

18B0022-03 (Water)

Sampled: 01/31/2018 15:00Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 mg/L CaCO31.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-1-013118

18B0022-03RE1 (Water)

Sampled: 01/31/2018 15:00Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 20:20

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

49.250 mg/L5.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-1-013118

18B0022-03RE2 (Water)

Sampled: 01/31/2018 15:00Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 17:45

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

219100 mg/L10.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-3-30-013118

18B0022-04 (Water)

Sampled: 01/31/2018 16:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 18:56

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

ND1 ug/L0.5007440-50-8 UCopper, Dissolved

4.621 ug/L0.5007440-02-0Nickel, Dissolved

ND1 ug/L4.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

MW-3-30-013118

18B0022-04 (Water)

Sampled: 01/31/2018 16:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 14:41

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

ND1 mg/L0.05000.00857429-90-5 UAluminum, Dissolved

14.41 mg/L0.05000.00517440-70-2Calcium, Dissolved

8.681 mg/L0.05000.00137439-89-6Iron, Dissolved

20.91 mg/L0.05000.01607439-95-4Magnesium, Dissolved

7.221 mg/L0.5000.05207440-09-7Potassium, Dissolved

30.11 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-3-30-013118

18B0022-04 (Water)

Sampled: 01/31/2018 16:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 07-Feb-2018 23:26

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

3.961 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-3-30-013118

18B0022-04 (Water)

Sampled: 01/31/2018 16:20Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1581 mg/L CaCO31.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

MW-3-30-013118

18B0022-04RE1 (Water)

Sampled: 01/31/2018 16:20Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 20:36

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

22.220 mg/L2.0016887-00-6 DChloride

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

18.620 mg/L2.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

IW-1-020118

18B0022-05 (Water)

Sampled: 02/01/2018 09:05Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 19:00

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.1761 ug/L0.1007440-43-9Cadmium, Dissolved

23.11 ug/L0.5007440-50-8Copper, Dissolved

237020 ug/L10.07440-02-0 DNickel, Dissolved

34.11 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

IW-1-020118

18B0022-05 (Water)

Sampled: 02/01/2018 09:05Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 13:34

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.4331 mg/L0.05000.00857429-90-5Aluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

0.02871 mg/L0.00300.00077440-39-3Barium, Dissolved

28.21 mg/L0.05000.00517440-70-2Calcium, Dissolved

3.051 mg/L0.05000.00137439-89-6Iron, Dissolved

9.531 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.5611 mg/L0.00100.00037439-96-5Manganese, Dissolved

8.651 mg/L0.5000.05207440-09-7Potassium, Dissolved

33.81 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-1-020118

18B0022-05 (Water)

Sampled: 02/01/2018 09:05Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 07-Feb-2018 23:49

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.881 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-1-020118

18B0022-05 (Water)

Sampled: 02/01/2018 09:05Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

4.451 mg/L CaCO31.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-1-020118

18B0022-05RE1 (Water)

Sampled: 02/01/2018 09:05Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 18:02

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

143100 mg/L10.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-1-020118

18B0022-05RE2 (Water)

Sampled: 02/01/2018 09:05Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 18:19

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

33.720 mg/L2.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 67 of 101 18B0022 ARISample FINAL 15 Feb 2018 1632



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

IW-2-020118

18B0022-06 (Water)

Sampled: 02/01/2018 14:40Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 19:05

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.1391 ug/L0.1007440-43-9Cadmium, Dissolved

10.21 ug/L0.5007440-50-8Copper, Dissolved

457020 ug/L10.07440-02-0 DNickel, Dissolved

35.81 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

IW-2-020118

18B0022-06 (Water)

Sampled: 02/01/2018 14:40Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 13:38

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.3131 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00541 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.02651 mg/L0.00300.00077440-39-3Barium, Dissolved

20.51 mg/L0.05000.00517440-70-2Calcium, Dissolved

5.791 mg/L0.05000.00137439-89-6Iron, Dissolved

6.281 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.4691 mg/L0.00100.00037439-96-5Manganese, Dissolved

6.121 mg/L0.5000.05207440-09-7Potassium, Dissolved

38.81 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-2-020118

18B0022-06 (Water)

Sampled: 02/01/2018 14:40Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 08-Feb-2018 00:52

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.971 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-2-020118

18B0022-06 (Water)

Sampled: 02/01/2018 14:40Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

3.641 mg/L CaCO31.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-2-020118

18B0022-06RE1 (Water)

Sampled: 02/01/2018 14:40Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 21:27

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

19.320 mg/L2.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

IW-2-020118

18B0022-06RE2 (Water)

Sampled: 02/01/2018 14:40Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 18:36

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

145100 mg/L10.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

PSW-6-020118

18B0022-07 (Water)

Sampled: 02/01/2018 10:15Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 19:10

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.1711 ug/L0.1007440-43-9Cadmium, Dissolved

1.061 ug/L0.5007440-50-8Copper, Dissolved

460020 ug/L10.07440-02-0 DNickel, Dissolved

50.21 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 74 of 101 18B0022 ARISample FINAL 15 Feb 2018 1632



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

PSW-6-020118

18B0022-07 (Water)

Sampled: 02/01/2018 10:15Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 13:43

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.7941 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00591 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.04871 mg/L0.00300.00077440-39-3Barium, Dissolved

44.51 mg/L0.05000.00517440-70-2Calcium, Dissolved

6.371 mg/L0.05000.00137439-89-6Iron, Dissolved

14.81 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.9061 mg/L0.00100.00037439-96-5Manganese, Dissolved

12.51 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-6-020118

18B0022-07 (Water)

Sampled: 02/01/2018 10:15Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 08-Feb-2018 01:14

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.701 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-6-020118

18B0022-07 (Water)

Sampled: 02/01/2018 10:15Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

6.681 mg/L CaCO31.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-6-020118

18B0022-07RE1 (Water)

Sampled: 02/01/2018 10:15Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 21:43

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

49.650 mg/L5.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-6-020118

18B0022-07RE3 (Water)

Sampled: 02/01/2018 10:15Method: EPA 300.0

Instrument: DX500 Analyzed: 13-Feb-2018 13:35

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

247125 mg/L12.514808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

PSW-7-020118

18B0022-08 (Water)

Sampled: 02/01/2018 13:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 16:15

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.2511 ug/L0.1007440-43-9Cadmium, Dissolved

2.551 ug/L0.5007440-50-8Copper, Dissolved

885050 ug/L25.07440-02-0 DNickel, Dissolved

52.41 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

PSW-7-020118

18B0022-08 (Water)

Sampled: 02/01/2018 13:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 14:11

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.8381 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00581 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.03191 mg/L0.00300.00077440-39-3Barium, Dissolved

30.01 mg/L0.05000.00517440-70-2Calcium, Dissolved

6.301 mg/L0.05000.00137439-89-6Iron, Dissolved

8.931 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.5961 mg/L0.00100.00037439-96-5Manganese, Dissolved

7.981 mg/L0.5000.05207440-09-7Potassium, Dissolved

46.81 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-7-020118

18B0022-08 (Water)

Sampled: 02/01/2018 13:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 08-Feb-2018 01:40

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.601 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-7-020118

18B0022-08 (Water)

Sampled: 02/01/2018 13:20Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 mg/L CaCO31.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-7-020118

18B0022-08RE1 (Water)

Sampled: 02/01/2018 13:20Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 22:00

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

27.620 mg/L2.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-7-020118

18B0022-08RE2 (Water)

Sampled: 02/01/2018 13:20Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 19:09

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

215100 mg/L10.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 85 of 101 18B0022 ARISample FINAL 15 Feb 2018 1632



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

PSW-7-020118-D

18B0022-09 (Water)

Sampled: 02/01/2018 13:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 15:40

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.2271 ug/L0.1007440-43-9Cadmium, Dissolved

2.751 ug/L0.5007440-50-8Copper, Dissolved

880050 ug/L25.07440-02-0 DNickel, Dissolved

52.31 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

PSW-8-020118

18B0022-10 (Water)

Sampled: 02/01/2018 11:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-Feb-2018 15:45

Preparation Batch: BGB0032

Prepared: 02-Feb-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.2231 ug/L0.1007440-43-9Cadmium, Dissolved

3.251 ug/L0.5007440-50-8Copper, Dissolved

751050 ug/L25.07440-02-0 DNickel, Dissolved

54.81 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

PSW-8-020118

18B0022-10 (Water)

Sampled: 02/01/2018 11:30Method: EPA 6010C

Instrument: ICP2 Analyzed: 14-Feb-2018 13:47

Preparation Batch: BGB0265

Prepared: 12-Feb-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.8691 mg/L0.05000.00857429-90-5Aluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

0.03591 mg/L0.00300.00077440-39-3Barium, Dissolved

30.51 mg/L0.05000.00517440-70-2Calcium, Dissolved

4.731 mg/L0.05000.00137439-89-6Iron, Dissolved

9.131 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.6011 mg/L0.00100.00037439-96-5Manganese, Dissolved

8.331 mg/L0.5000.05207440-09-7Potassium, Dissolved

38.41 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-8-020118

18B0022-10 (Water)

Sampled: 02/01/2018 11:30Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 08-Feb-2018 02:40

Preparation Batch: BGB0146

Prepared: 07-Feb-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

1.431 mg/L0.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-8-020118

18B0022-10 (Water)

Sampled: 02/01/2018 11:30Method: SM 2320 B-97

Instrument: LACHAT2 Analyzed: 05-Feb-2018 13:44

Preparation Batch: BGB0079

Prepared: 05-Feb-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 mg/L CaCO31.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-8-020118

18B0022-10RE1 (Water)

Sampled: 02/01/2018 11:30Method: EPA 300.0

Instrument: DX500 Analyzed: 07-Feb-2018 22:51

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

32.950 mg/L5.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

PSW-8-020118

18B0022-10RE2 (Water)

Sampled: 02/01/2018 11:30Method: EPA 300.0

Instrument: DX500 Analyzed: 08-Feb-2018 20:33

Preparation Batch: BGB0134

Prepared: 07-Feb-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

188100 mg/L10.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0032 - REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICPMS2   Analyst: CC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte Isotope

Prepared: 02-Feb-2018   Analyzed: 02-Feb-2018 16:06Blank (BGB0032-BLK1)

0.100ND ug/L UCadmium, Dissolved 111

0.100ND ug/L UCadmium, Dissolved 114

0.500ND ug/L UCopper, Dissolved 63

0.500ND ug/L UCopper, Dissolved 65

0.500ND ug/L UNickel, Dissolved 60

0.500ND ug/L UNickel, Dissolved 62

4.00ND ug/L UZinc, Dissolved 66

4.00ND ug/L UZinc, Dissolved 67

Prepared: 02-Feb-2018   Analyzed: 02-Feb-2018 16:31LCS (BGB0032-BS1)

0.10027.1 80-120109ug/L 25.0Cadmium, Dissolved 111

0.10026.9 80-120108ug/L 25.0Cadmium, Dissolved 114

0.50025.5 80-120102ug/L 25.0Copper, Dissolved 63

0.50025.9 80-120104ug/L 25.0Copper, Dissolved 65

0.50028.2 80-120113ug/L 25.0Nickel, Dissolved 60

0.50027.5 80-120110ug/L 25.0Nickel, Dissolved 62

4.0084.1 80-120105ug/L 80.0Zinc, Dissolved 66

4.0077.2 80-12096.5ug/L 80.0Zinc, Dissolved 67

Prepared: 02-Feb-2018   Analyzed: 02-Feb-2018 16:11Source: 18B0022-08Duplicate (BGB0032-DUP1)

0.1000.271 0.251 207.66ug/LCadmium, Dissolved 111

0.5002.49 2.55 202.46ug/LCopper, Dissolved 63

4.0051.1 52.4 202.51ug/LZinc, Dissolved 66

Prepared: 02-Feb-2018   Analyzed: 05-Feb-2018 17:51Source: 18B0022-08Duplicate (BGB0032-DUP2)

25.09520 8850 207.27ug/L DNickel, Dissolved 62

Prepared: 02-Feb-2018   Analyzed: 02-Feb-2018 16:20Source: 18B0022-08Matrix Spike (BGB0032-MS1)

0.10027.3 0.251 75-125108ug/L 25.0Cadmium, Dissolved 111

0.50028.4 2.55 75-125103ug/L 25.0Copper, Dissolved 63

4.00133 52.4 75-125101ug/L 80.0Zinc, Dissolved 66

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 02-Feb-2018   Analyzed: 05-Feb-2018 18:00Source: 18B0022-08Matrix Spike (BGB0032-MS2)

25.09500 8850 75-125NRug/L 25.0 HC, DNickel, Dissolved 62

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0032 - REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICPMS2   Analyst: CC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte Isotope

Prepared: 02-Feb-2018   Analyzed: 02-Feb-2018 16:25Source: 18B0022-08Matrix Spike Dup (BGB0032-MSD1)

0.10025.2 0.251 2075-12599.6 8.29ug/L 25.0Cadmium, Dissolved 111

0.50027.6 2.55 2075-125100 2.72ug/L 25.0Copper, Dissolved 63

4.00125 52.4 2075-12590.8 6.16ug/L 80.0Zinc, Dissolved 66

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 02-Feb-2018   Analyzed: 05-Feb-2018 18:05Source: 18B0022-08Matrix Spike Dup (BGB0032-MSD2)

25.09260 8850 2075-125NR 2.61ug/L 25.0 HC, DNickel, Dissolved 62

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0265 - WMN (No Prep)

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICP2   Analyst: CC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 12-Feb-2018   Analyzed: 14-Feb-2018 14:03Blank (BGB0265-BLK1)

0.0500ND mg/L U0.0085Aluminum, Dissolved

0.0500ND mg/L U0.0047Arsenic, Dissolved

0.0030ND mg/L U0.0007Barium, Dissolved

0.0500ND mg/L U0.0051Calcium, Dissolved

0.0500ND mg/L U0.0013Iron, Dissolved

0.0500ND mg/L U0.0160Magnesium, Dissolved

0.0010ND mg/L U0.0003Manganese, Dissolved

0.500ND mg/L U0.0520Potassium, Dissolved

0.5000.0123 mg/L J0.0114Sodium, Dissolved

Prepared: 12-Feb-2018   Analyzed: 14-Feb-2018 14:24LCS (BGB0265-BS1)

0.05002.05 80-120103mg/L 2.000.0085Aluminum, Dissolved

0.05002.08 80-120104mg/L 2.000.0047Arsenic, Dissolved

0.00302.13 80-120106mg/L 2.000.0007Barium, Dissolved

0.05009.68 80-12096.8mg/L 10.00.0051Calcium, Dissolved

0.05001.96 80-12097.8mg/L 2.000.0013Iron, Dissolved

0.050010.3 80-120103mg/L 10.00.0160Magnesium, Dissolved

0.00100.493 80-12098.6mg/L 0.5000.0003Manganese, Dissolved

0.5009.84 80-12098.4mg/L 10.00.0520Potassium, Dissolved

0.5009.89 80-12098.9mg/L 10.00.0114Sodium, Dissolved

50.09.46 80-12094.6mg/L 10.0 J1.90Sodium, Dissolved

Prepared: 12-Feb-2018   Analyzed: 14-Feb-2018 14:07Source: 18B0022-08Duplicate (BGB0265-DUP1)

0.05000.838 0.838 200.04mg/L0.0085Aluminum, Dissolved

0.05000.0049 0.0058 2017.30mg/L J0.0047Arsenic, Dissolved

0.00300.0312 0.0319 202.34mg/L0.0007Barium, Dissolved

0.050030.0 30.0 200.06mg/L0.0051Calcium, Dissolved

0.05006.28 6.30 200.27mg/L0.0013Iron, Dissolved

0.05008.96 8.93 200.33mg/L0.0160Magnesium, Dissolved

0.00100.598 0.596 200.33mg/L0.0003Manganese, Dissolved

0.5008.04 7.98 200.76mg/L0.0520Potassium, Dissolved

0.50047.2 46.8 200.67mg/L0.0114Sodium, Dissolved

Prepared: 12-Feb-2018   Analyzed: 14-Feb-2018 14:15Source: 18B0022-08Matrix Spike (BGB0265-MS1)

0.05002.90 0.838 75-125103mg/L 2.000.0085Aluminum, Dissolved

0.05002.11 0.0058 75-125105mg/L 2.000.0047Arsenic, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0265 - WMN (No Prep)

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICP2   Analyst: CC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 12-Feb-2018   Analyzed: 14-Feb-2018 14:15Source: 18B0022-08Matrix Spike (BGB0265-MS1)

0.00302.17 0.0319 75-125107mg/L 2.000.0007Barium, Dissolved

0.050039.8 30.0 75-12598.1mg/L 10.00.0051Calcium, Dissolved

0.05008.31 6.30 75-125101mg/L 2.000.0013Iron, Dissolved

0.050019.6 8.93 75-125106mg/L 10.00.0160Magnesium, Dissolved

0.00101.07 0.596 75-12594.3mg/L 0.5000.0003Manganese, Dissolved

0.50017.8 7.98 75-12598.5mg/L 10.00.0520Potassium, Dissolved

0.50056.9 46.8 75-125101mg/L 10.0 E0.0114Sodium, Dissolved

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 12-Feb-2018   Analyzed: 14-Feb-2018 14:19Source: 18B0022-08Matrix Spike Dup (BGB0265-MSD1)

0.05002.86 0.838 2075-125101 1.48mg/L 2.000.0085Aluminum, Dissolved

0.05002.12 0.0058 2075-125106 0.60mg/L 2.000.0047Arsenic, Dissolved

0.00302.16 0.0319 2075-125106 0.62mg/L 2.000.0007Barium, Dissolved

0.050040.0 30.0 2075-125100 0.55mg/L 10.00.0051Calcium, Dissolved

0.05008.29 6.30 2075-12599.9 0.25mg/L 2.000.0013Iron, Dissolved

0.050019.5 8.93 2075-125106 0.39mg/L 10.00.0160Magnesium, Dissolved

0.00101.06 0.596 2075-12592.4 0.92mg/L 0.5000.0003Manganese, Dissolved

0.50017.8 7.98 2075-12598.6 0.03mg/L 10.00.0520Potassium, Dissolved

0.50056.8 46.8 2075-12599.9 0.12mg/L 10.0 E0.0114Sodium, Dissolved

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0079 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: LACHAT2   Analyst: UW

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 05-Feb-2018   Analyzed: 05-Feb-2018 13:44Blank (BGB0079-BLK1)

1.00ND mg/L CaCO3 UAlkalinity, Total

Prepared: 05-Feb-2018   Analyzed: 05-Feb-2018 15:50Blank (BGB0079-BLK2)

1.00ND mg/L CaCO3 UAlkalinity, Total

Prepared: 05-Feb-2018   Analyzed: 05-Feb-2018 13:44Source: 18B0022-08Duplicate (BGB0079-DUP1)

1.00ND NDmg/L CaCO3 UAlkalinity, Total

Prepared: 05-Feb-2018   Analyzed: 05-Feb-2018 13:44Reference (BGB0079-SRM1)

1.00108 90.37-108.3399.9mg/L CaCO3 108Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0134 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: DX500   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 07-Feb-2018   Analyzed: 07-Feb-2018 13:37Blank (BGB0134-BLK1)

0.100ND mg/L UChloride

0.100ND mg/L USulfate

Prepared: 07-Feb-2018   Analyzed: 07-Feb-2018 13:54LCS (BGB0134-BS1)

0.1001.49 90-11099.1mg/L 1.50Chloride

Prepared: 07-Feb-2018   Analyzed: 07-Feb-2018 19:12LCS (BGB0134-BS2)

0.1001.57 90-110105mg/L 1.50Sulfate

Prepared: 07-Feb-2018   Analyzed: 07-Feb-2018 22:17Source: 18B0022-08RE1Duplicate (BGB0134-DUP2)

2.0027.9 27.6 201.08mg/L DChloride

Prepared: 07-Feb-2018   Analyzed: 08-Feb-2018 19:26Source: 18B0022-08RE2Duplicate (BGB0134-DUP3)

10.0217 215 200.97mg/L DSulfate

Prepared: 07-Feb-2018   Analyzed: 07-Feb-2018 22:34Source: 18B0022-08RE1Matrix Spike (BGB0134-MS2)

5.0083.0 27.6 75-125111mg/L 50.0 DChloride

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 07-Feb-2018   Analyzed: 13-Feb-2018 13:51Source: 18B0022-08RE2Matrix Spike (BGB0134-MS4)

50.0712 215 75-12599.5mg/L 500 DSulfate

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0146 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: TOC-LCSH   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 07-Feb-2018   Analyzed: 07-Feb-2018 17:01Blank (BGB0146-BLK1)

0.50ND mg/L UTotal Organic Carbon

Prepared: 07-Feb-2018   Analyzed: 07-Feb-2018 17:23LCS (BGB0146-BS1)

0.5020.9 90-110105mg/L 20.0Total Organic Carbon

Prepared: 07-Feb-2018   Analyzed: 08-Feb-2018 02:02Source: 18B0022-08Duplicate (BGB0146-DUP1)

0.501.60 1.60 0.00mg/LTotal Organic Carbon

Prepared: 07-Feb-2018   Analyzed: 08-Feb-2018 02:21Source: 18B0022-08Matrix Spike (BGB0146-MS1)

0.5022.6 1.60 75-125105mg/L 20.0Total Organic Carbon

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

EPA 200.8 UCT-KED in Water

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-111

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-114

NELAP,WADOE,WA-DW,DoD-ELAPCopper-63

NELAP,WADOE,WA-DW,DoD-ELAPCopper-65

NELAP,WADOE,WA-DW,DoD-ELAPNickel-60

NELAP,WADOE,WA-DW,DoD-ELAPNickel-62

NELAP,WADOE,WA-DW,DoD-ELAPZinc-66

NELAP,WADOE,WA-DW,DoD-ELAPZinc-67

EPA 300.0 in Water

DoD-ELAP,WADOE,WA-DW,NELAPChloride

DoD-ELAP,WADOE,WA-DW,NELAPSulfate

EPA 6010C in Water

WADOE,NELAPAluminum

WADOE,NELAPArsenic

WADOE,NELAPBarium

WADOE,NELAPCalcium

WADOE,NELAPIron

WADOE,NELAPPotassium

WADOE,NELAPMagnesium

WADOE,NELAPManganese

WADOE,NELAPSodium

EPA 9060A in Water

DoD-ELAP,WADOE,NELAPTotal Organic Carbon

SM 2320 B-97 in Water

DoD-ELAP,WADOE,WA-DW,NELAPAlkalinity, Total

Code Description Number Expires

UST-033Alaska Dept of Environmental Conservation 05/11/2018ADEC

2748California Department of Public Health CAELAP 02/28/2018CALAP

66169DoD-Environmental Laboratory Accreditation Program 02/07/2019DoD-ELAP

WA100006ORELAP - Oregon Laboratory Accreditation Program 05/11/2018NELAP

C558WA Dept of Ecology 06/30/2018WADOE

C558Ecology - Drinking Water 06/30/2018WA-DW

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 050067-014J-01

Adam Griffin

Art Brass

15-Feb-2018 16:32Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Notes and Definitions 

This analyte is not detected above the applicable reporting or detection limit.U

Estimated concentration value detected below the reporting limit.J

The natural concentration of the spiked analyte is so much greater than the concentration spiked that an accurate determination of spike 

recovery is not possible

HC

The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial calibration (ICAL)E

The reported value is from a dilutionD

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

Aspect Consulting, LLC.

RE: Art Brass

Seattle, WA 98104

401 Second Avenue South,  Suite 201

Dana Cannon

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

28 February 2018

Associated Work Order(s) Associated SDG ID(s) 

18B0133 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006

PJLA Testing
Accreditation # 66169
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

8F18_AB_1001 18B0133-01 Solid 08-Feb-2018 10:00 09-Feb-2018 10:10

8F18_AB_1002 18B0133-02 Solid 08-Feb-2018 11:30 09-Feb-2018 10:10

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Sample receipt 

Samples as listed on the preceding page were received February 9, 2018 under ARI workorder 18B0133. For details 

regarding sample receipt, please refer to the Cooler Receipt Form. The Sulfur analysis was subcontracted to Hazen 

Research Labs. 

Total Metals - EPA Method 6010C

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank was clean at the reporting limits. 

The LCS percent recoveries were within control limits.

Wet Chemistry (Sulfide, Total Carbon, Total Organic Carbon)

The samples were prepared and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits. 

The LCS percent recoveries were within control limits.

The SRM percent recoveries were within QC limits. 

A Sulfide matrix spike and duplicate were prepared in conjunction with sample 8F18_AB_1001. The duplicate RPD was 

within QC limits. The matrix spike has low spike recovery. The matrix spike was re-read to verify, and results reported as is. 

The results are advisory. No further corrective action was taken. 

A TOC/Carbon matrix spike and duplicates were prepared in conjunction with the reanalysis of sample 8F18_AB_1001. The 

Carbon matrix spike percent recovery and duplicate RPD were within QC limits. The TOC duplicate DUP1 has high RPD. 

The TOC matrix spike MS1 has low spike recovery. The QC was ra in triplicate to confirm. The data has been flagged as 

having a possible matrix interference. The results are advisory. No further corrective action was taken. 

Case Narrative

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds

8F18_AB_1001

18B0133-01 (Solid)

Sampled: 02/08/2018 10:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 19-Feb-2018 13:59

Preparation Batch: BGB0346

Prepared: 16-Feb-2018 Final Volume: 50 mL

Preparation Method: SWC EPA 3050BSample Preparation:

Sample Size: 1.026 g (wet) Dry Weight:0.81 g

% Solids: 79.18

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1042 mg/kg0.2460.01527440-43-9 JCadmium

8.862 mg/kg0.2460.03047440-50-8Copper

97002 mg/kg6.150.4447439-89-6Iron

79.92 mg/kg0.1230.01367439-96-5Manganese

17.12 mg/kg1.230.2447440-02-0Nickel

20.02 mg/kg1.230.1967440-66-6Zinc

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1001

18B0133-01 (Solid)

Sampled: 02/08/2018 10:00Method: Plumb 1981

Instrument: APOLLO1 Analyzed: 23-Feb-2018 08:29

Preparation Batch: BGB0267

Prepared: 12-Feb-2018 Final Volume: 1 g

Preparation Method: Plumb 1981Sample Preparation:

Sample Size: 1 g (wet) Dry Weight:0.79 g

% Solids: 79.18

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

0.211 %0.02Total Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1001

18B0133-01 (Solid)

Sampled: 02/08/2018 10:00Method: Plumb 1981, Combustion IR

Instrument: [CALC] Analyzed: 23-Feb-2018 08:29

Preparation Batch: [CALC]

Prepared: 12-Feb-2018 Final Volume: 1 

Preparation Method: [CALC]Sample Preparation:

% Solids: 79.18

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

0.2111 %0.0200Inorganic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1001

18B0133-01 (Solid)

Sampled: 02/08/2018 10:00Method: PSEP 1986

Instrument: BAL2 Analyzed: 12-Feb-2018 12:36

Preparation Batch: BGB0264

Prepared: 12-Feb-2018 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet) Dry Weight:3.96 g

% Solids: 79.18

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

74.761 %0.04Total Solids, Sulfide

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1001

18B0133-01 (Solid)

Sampled: 02/08/2018 10:00Method: SM 2540 G-97

Instrument: BAL2 Analyzed: 12-Feb-2018 13:48

Preparation Batch: BGB0267

Prepared: 12-Feb-2018 Final Volume: 1 g

Preparation Method: Plumb 1981Sample Preparation:

Sample Size: 1 g (wet) Dry Weight:0.79 g

% Solids: 79.18

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

79.181 %0.04Total Solids

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1001

18B0133-01 (Solid)

Sampled: 02/08/2018 10:00Method: SM 4500-S2 D-00

Instrument: UV1800-2 Analyzed: 12-Feb-2018 17:40

Preparation Batch: BGB0261

Prepared: 12-Feb-2018 Final Volume: 100 mL

Preparation Method: PSEP 1986Sample Preparation:

Sample Size: 5.247 g (wet) Dry Weight:3.92 g

% Solids: 74.80

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 mg/kg1.2718496-25-8 USulfide

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1001

18B0133-01RE2 (Solid)

Sampled: 02/08/2018 10:00Method: Plumb 1981, Combustion IR

Instrument: [CALC] Analyzed: 21-Feb-2018 12:46

Preparation Batch: [CALC]

Prepared: 12-Feb-2018 Final Volume: 1 

Preparation Method: [CALC]Sample Preparation:

% Solids: 79.18

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 %0.0200 UInorganic Carbon

Instrument: APOLLO1 Analyzed: 21-Feb-2018 12:46

Preparation Batch: BGB0267

Prepared: 12-Feb-2018 Final Volume: 1 g

Preparation Method: Plumb 1981Sample Preparation:

Sample Size: 1 g (wet) Dry Weight:0.79 g

% Solids: 79.18

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

0.141 %0.02Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds

8F18_AB_1002

18B0133-02 (Solid)

Sampled: 02/08/2018 11:30Method: EPA 6010C

Instrument: ICP2 Analyzed: 19-Feb-2018 14:03

Preparation Batch: BGB0346

Prepared: 16-Feb-2018 Final Volume: 50 mL

Preparation Method: SWC EPA 3050BSample Preparation:

Sample Size: 1.079 g (wet) Dry Weight:0.88 g

% Solids: 81.84

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.08802 mg/kg0.2270.01407440-43-9 JCadmium

7.622 mg/kg0.2270.02797440-50-8Copper

95002 mg/kg5.660.4087439-89-6Iron

69.92 mg/kg0.1130.01257439-96-5Manganese

35.52 mg/kg1.130.2257440-02-0Nickel

18.92 mg/kg1.130.1817440-66-6Zinc

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1002

18B0133-02 (Solid)

Sampled: 02/08/2018 11:30Method: Plumb 1981

Instrument: APOLLO1 Analyzed: 23-Feb-2018 10:16

Preparation Batch: BGB0267

Prepared: 12-Feb-2018 Final Volume: 1 g

Preparation Method: Plumb 1981Sample Preparation:

Sample Size: 1 g (wet) Dry Weight:0.82 g

% Solids: 81.84

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

0.461 %0.02Total Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1002

18B0133-02 (Solid)

Sampled: 02/08/2018 11:30Method: Plumb 1981, Combustion IR

Instrument: [CALC] Analyzed: 23-Feb-2018 10:16

Preparation Batch: [CALC]

Prepared: 12-Feb-2018 Final Volume: 1 

Preparation Method: [CALC]Sample Preparation:

% Solids: 81.84

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

0.2421 %0.0400Inorganic Carbon

Instrument: APOLLO1 Analyzed: 21-Feb-2018 14:12

Preparation Batch: BGB0267

Prepared: 12-Feb-2018 Final Volume: 1 g

Preparation Method: Plumb 1981Sample Preparation:

Sample Size: 1 g (wet) Dry Weight:0.82 g

% Solids: 81.84

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

0.221 %0.02Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 18 of 27 18B0133 ARISample FINAL 28 Feb 2018 1312



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1002

18B0133-02 (Solid)

Sampled: 02/08/2018 11:30Method: PSEP 1986

Instrument: BAL2 Analyzed: 12-Feb-2018 12:36

Preparation Batch: BGB0264

Prepared: 12-Feb-2018 Final Volume: 5 g

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 g (wet) Dry Weight:4.09 g

% Solids: 81.84

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

76.911 %0.04Total Solids, Sulfide

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1002

18B0133-02 (Solid)

Sampled: 02/08/2018 11:30Method: SM 2540 G-97

Instrument: BAL2 Analyzed: 12-Feb-2018 13:48

Preparation Batch: BGB0267

Prepared: 12-Feb-2018 Final Volume: 1 g

Preparation Method: Plumb 1981Sample Preparation:

Sample Size: 1 g (wet) Dry Weight:0.82 g

% Solids: 81.84

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

81.841 %0.04Total Solids

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

8F18_AB_1002

18B0133-02 (Solid)

Sampled: 02/08/2018 11:30Method: SM 4500-S2 D-00

Instrument: UV1800-2 Analyzed: 12-Feb-2018 17:41

Preparation Batch: BGB0261

Prepared: 12-Feb-2018 Final Volume: 100 mL

Preparation Method: PSEP 1986Sample Preparation:

Sample Size: 5.435 g (wet) Dry Weight:4.18 g

% Solids: 76.90

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 mg/kg1.2018496-25-8 USulfide

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0346 - SWC EPA 3050B

Metals and Metallic Compounds - Quality Control

Instrument: ICP2   Analyst: CC

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 16-Feb-2018   Analyzed: 19-Feb-2018 13:24Blank (BGB0346-BLK1)

0.200ND mg/kg U0.0124Cadmium

0.200ND mg/kg U0.0247Copper

5.00ND mg/kg U0.361Iron

0.100ND mg/kg U0.0111Manganese

1.00ND mg/kg U0.199Nickel

1.00ND mg/kg U0.160Zinc

Prepared: 16-Feb-2018   Analyzed: 19-Feb-2018 13:41LCS (BGB0346-BS1)

0.20046.0 80-12091.9mg/kg 50.00.0124Cadmium

0.20046.2 80-12092.4mg/kg 50.00.0247Copper

5.00188 80-12094.0mg/kg 2000.361Iron

0.10043.3 80-12086.6mg/kg 50.00.0111Manganese

1.0047.4 80-12094.8mg/kg 50.00.199Nickel

1.0046.3 80-12092.5mg/kg 50.00.160Zinc

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0261 - PSEP 1986

Wet Chemistry - Quality Control

Instrument: UV1800-2   Analyst: GM

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 12-Feb-2018   Analyzed: 12-Feb-2018 17:38Blank (BGB0261-BLK1)

1.00ND mg/kg USulfide

Prepared: 12-Feb-2018   Analyzed: 12-Feb-2018 17:38LCS (BGB0261-BS1)

10.0179 75-12590.5mg/kg 198 DSulfide

Prepared: 12-Feb-2018   Analyzed: 12-Feb-2018 17:40Source: 18B0133-01Duplicate (BGB0261-DUP1)

1.30ND NDmg/kg USulfide

Prepared: 12-Feb-2018   Analyzed: 12-Feb-2018 17:41Source: 18B0133-01Matrix Spike (BGB0261-MS1)

12.1133 ND 75-12555.4mg/kg 240 *, DSulfide

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0264 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: BAL2   Analyst: KLE

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 12-Feb-2018   Analyzed: 12-Feb-2018 12:36Blank (BGB0264-BLK1)

0.04ND % UTotal Solids, Sulfide

Prepared: 12-Feb-2018   Analyzed: 12-Feb-2018 12:36Source: 18B0133-01Duplicate (BGB0264-DUP1)

0.0474.57 74.76 200.26%Total Solids, Sulfide

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 24 of 27 18B0133 ARISample FINAL 28 Feb 2018 1312



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGB0267 - Plumb 1981

Wet Chemistry - Quality Control

Instrument: APOLLO1   Analyst: KLE

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Prepared: 12-Feb-2018   Analyzed: 19-Feb-2018 13:01Blank (BGB0267-BLK1)

0.02ND % UTotal Organic Carbon

0.04ND % UTotal Solids

Prepared: 12-Feb-2018   Analyzed: 23-Feb-2018 08:06Blank (BGB0267-BLK2)

0.02ND % UTotal Carbon

Prepared: 12-Feb-2018   Analyzed: 21-Feb-2018 12:55Source: 18B0133-01RE2Duplicate (BGB0267-DUP1)

0.020.12 0.14 2021.00% *Total Organic Carbon

0.0479.21 79.18 200.04%Total Solids

Prepared: 12-Feb-2018   Analyzed: 21-Feb-2018 13:04Source: 18B0133-01RE2Duplicate (BGB0267-DUP2)

0.020.12 0.14 2015.30%Total Organic Carbon

0.0479.20 79.18 200.02%Total Solids

Prepared: 12-Feb-2018   Analyzed: 23-Feb-2018 08:47Source: 18B0133-01Duplicate (BGB0267-DUP4)

0.020.21 0.21 201.45%Total Carbon

Prepared: 12-Feb-2018   Analyzed: 23-Feb-2018 09:05Source: 18B0133-01RE2Duplicate (BGB0267-DUP5)

0.020.22 0.21 203.72%Total Carbon

Prepared: 12-Feb-2018   Analyzed: 21-Feb-2018 13:16Source: 18B0133-01RE2Matrix Spike (BGB0267-MS1)

0.021.22 0.14 75-12563.1% 1.71 *Total Organic Carbon

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 12-Feb-2018   Analyzed: 23-Feb-2018 09:57Source: 18B0133-01RE2Matrix Spike (BGB0267-MS5)

0.022.01 0.21 75-125105% 1.71Total Carbon

Recovery limits for target analytes in MS/MSD QC samples are advisory only.

Prepared: 12-Feb-2018   Analyzed: 21-Feb-2018 12:14Reference (BGB0267-SRM1)

0.022.66 75-12594.1% 2.83Total Organic Carbon

Prepared: 12-Feb-2018   Analyzed: 23-Feb-2018 08:18Reference (BGB0267-SRM3)

0.023.13 80-12093.3% 3.35Total Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

EPA 6010C in Solid

NELAP,WADOE,DoD-ELAP,ADECCadmium

NELAP,WADOE,DoD-ELAPCopper

NELAP,WADOE,DoD-ELAPIron

NELAP,WADOE,DoD-ELAPManganese

NELAP,WADOE,DoD-ELAP,ADECNickel

NELAP,WADOE,DoD-ELAPZinc

Plumb 1981, Combustion IR in Solid

DoD-ELAPTotal Organic Carbon

SM 4500-S2 D-00 in Solid

DoD-ELAP,NELAP,WADOESulfide

Code Description Number Expires

UST-033Alaska Dept of Environmental Conservation 05/11/2018ADEC

2748California Department of Public Health CAELAP 02/28/2018CALAP

66169DoD-Environmental Laboratory Accreditation Program 02/07/2019DoD-ELAP

WA100006ORELAP - Oregon Laboratory Accreditation Program 05/11/2018NELAP

C558WA Dept of Ecology 06/30/2018WADOE

C558Ecology - Drinking Water 06/30/2018WA-DW

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Dana Cannon

Art Brass

28-Feb-2018 13:12Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Notes and Definitions 

This analyte is not detected above the applicable reporting or detection limit.U

Estimated concentration value detected below the reporting limit.J

Hold time violation - Hold time was exceeded.H

The reported value is from a dilutionD

Flagged value is not within established control limits.*

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

Aspect Consulting, LLC.

RE: Art Brass

Seattle, WA 98104

401 Second Avenue South,  Suite 201

Delia Massey

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

23 April 2018

Associated Work Order(s) Associated SDG ID(s) 

18D0126 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006

PJLA Testing
Accreditation # 66169
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

4A18-000_MB.d1 18D0126-01 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-100_1A.d1 18D0126-02 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-150_1A.d1 18D0126-03 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-100_1B.d1 18D0126-04 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-100_1C.d1 18D0126-05 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-200_2A.d1 18D0126-06 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-250_2A.d1 18D0126-07 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-200_2B.d1 18D0126-08 Water 06-Apr-2018 11:45 07-Apr-2018 09:40

4A18-200_2C.d1 18D0126-09 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-300_3A.d1 18D0126-10 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-300_3B.d1 18D0126-11 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-300_3C.d1 18D0126-12 Water 04-Apr-2018 17:20 07-Apr-2018 09:40

4A18-000_GW.d1 18D0126-13 Water 06-Apr-2018 11:45 07-Apr-2018 09:40

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Sample receipt 

Samples as listed on the preceding page were received April 07, 2018 under ARI workorder 18D0126. For details regarding 

sample receipt, please refer to the Cooler Receipt Form. The Acidity analysis was subcontracted to ETS Labs. 

Dissolved Metals - EPA Method 200.8

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank was clean at the reporting limits.

The LCS percent recoveries were within control limits.

Dissolved Metals - EPA Method 6010C

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank has Sodium detected below the reporting limit, but above the method detection limit. The Sodium has 

been flagged with a "J" qualifier on the method blank. There were no metals detected above the reporting limits. No further 

corrective action was taken. 

The LCS percent recoveries were within control limits.

Wet Chemistry (Alkalinity, Anions, TOC)

The samples were prepared and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits. 

The LCS percent recoveries were within control limits.

The Alkalinity SRM percent recovery was within control limits. 

Case Narrative

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-000_MB.d1

18D0126-01 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 15:26

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

ND1 ug/L0.5007440-50-8 UCopper, Dissolved

ND1 ug/L0.5007440-02-0 UNickel, Dissolved

ND1 ug/L4.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-000_MB.d1

18D0126-01 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 13-Apr-2018 15:12

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

ND1 mg/L0.05000.00857429-90-5 UAluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

ND1 mg/L0.00300.00077440-39-3 UBarium, Dissolved

0.01801 mg/L0.05000.00517440-70-2 JCalcium, Dissolved

ND1 mg/L0.05000.00137439-89-6 UIron, Dissolved

ND1 mg/L0.05000.01607439-95-4 UMagnesium, Dissolved

ND1 mg/L0.00100.00037439-96-5 UManganese, Dissolved

ND1 mg/L0.5000.05207440-09-7 UPotassium, Dissolved

0.05091 mg/L0.5000.01147440-23-5 JSodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-000_MB.d1

18D0126-01 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 11-Apr-2018 14:44

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L0.1000.10016887-00-6 UChloride

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L0.1000.10014808-79-8 USulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-000_MB.d1

18D0126-01 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 11:39

Preparation Batch: BGD0209

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L0.500.50 UTotal Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-000_MB.d1

18D0126-01 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L CaCO31.001.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-100_1A.d1

18D0126-02 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 15:17

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

1.481 ug/L0.5007440-50-8Copper, Dissolved

9475 ug/L2.507440-02-0 DNickel, Dissolved

ND1 ug/L4.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-100_1A.d1

18D0126-02 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 13-Apr-2018 15:16

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1411 mg/L0.05000.00857429-90-5Aluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

0.00781 mg/L0.00300.00077440-39-3Barium, Dissolved

14.01 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1091 mg/L0.05000.00137439-89-6Iron, Dissolved

4.461 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.1801 mg/L0.00100.00037439-96-5Manganese, Dissolved

6.061 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1A.d1

18D0126-02 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 12:05

Preparation Batch: BGD0209

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.701 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1A.d1

18D0126-02 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

6.001 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1A.d1

18D0126-02RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 13:06

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

12.310 mg/L1.001.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1A.d1

18D0126-02RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 00:30

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

96.150 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-150_1A.d1

18D0126-03 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 15:54

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.582 ug/L1.007440-50-8 DCopper, Dissolved

10405 ug/L2.507440-02-0 DNickel, Dissolved

9.342 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-100_1B.d1

18D0126-04 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 15:59

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.092 ug/L1.007440-50-8 DCopper, Dissolved

6215 ug/L2.507440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-100_1B.d1

18D0126-04 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 13-Apr-2018 15:20

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1081 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00531 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00791 mg/L0.00300.00077440-39-3Barium, Dissolved

11.31 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.09251 mg/L0.05000.00137439-89-6Iron, Dissolved

3.641 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.1871 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.391 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1B.d1

18D0126-04 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 12:28

Preparation Batch: BGD0209

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.381 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1B.d1

18D0126-04 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.131 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1B.d1

18D0126-04RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 13:26

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10.65 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1B.d1

18D0126-04RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 01:31

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

87.050 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-100_1C.d1

18D0126-05 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:04

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

2.542 ug/L1.007440-50-8 DCopper, Dissolved

2152 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-100_1C.d1

18D0126-05 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 13-Apr-2018 15:24

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.2761 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00851 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00861 mg/L0.00300.00077440-39-3Barium, Dissolved

14.71 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1311 mg/L0.05000.00137439-89-6Iron, Dissolved

4.441 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.05761 mg/L0.00100.00037439-96-5Manganese, Dissolved

6.231 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1C.d1

18D0126-05 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 14:41

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

6.981 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1C.d1

18D0126-05 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

52.11 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1C.d1

18D0126-05RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 13:45

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

11.15 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-100_1C.d1

18D0126-05RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 01:51

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

91.650 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-200_2A.d1

18D0126-06 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:09

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

2.232 ug/L1.007440-50-8 DCopper, Dissolved

7225 ug/L2.507440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-200_2A.d1

18D0126-06 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 13-Apr-2018 15:29

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1341 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00581 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00831 mg/L0.00300.00077440-39-3Barium, Dissolved

13.91 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1671 mg/L0.05000.00137439-89-6Iron, Dissolved

4.281 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.1581 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.401 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2A.d1

18D0126-06 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 15:00

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.191 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2A.d1

18D0126-06 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.031 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2A.d1

18D0126-06RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 14:05

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

11.05 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2A.d1

18D0126-06RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 02:11

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

87.050 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 60 of 100 18D0126 ARISample FINAL 23 Apr 2018 1756



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-250_2A.d1

18D0126-07 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:14

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.782 ug/L1.007440-50-8 DCopper, Dissolved

6485 ug/L2.507440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-200_2B.d1

18D0126-08 (Water)

Sampled: 04/06/2018 11:45Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:19

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

2.632 ug/L1.007440-50-8 DCopper, Dissolved

1182 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-200_2B.d1

18D0126-08 (Water)

Sampled: 04/06/2018 11:45Method: EPA 6010C

Instrument: ICP2 Analyzed: 13-Apr-2018 16:34

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1121 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00611 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00561 mg/L0.00300.00077440-39-3Barium, Dissolved

6.941 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1181 mg/L0.05000.00137439-89-6Iron, Dissolved

2.041 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.01921 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.131 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2B.d1

18D0126-08 (Water)

Sampled: 04/06/2018 11:45Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 15:23

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

6.371 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2B.d1

18D0126-08 (Water)

Sampled: 04/06/2018 11:45Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.321 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2B.d1

18D0126-08RE1 (Water)

Sampled: 04/06/2018 11:45Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 14:25

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

11.55 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2B.d1

18D0126-08RE3 (Water)

Sampled: 04/06/2018 11:45Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 02:32

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

90.750 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-200_2C.d1

18D0126-09 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:23

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

9.302 ug/L1.007440-50-8 DCopper, Dissolved

68.32 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-200_2C.d1

18D0126-09 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 16-Apr-2018 13:10

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.4441 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.01701 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00371 mg/L0.00300.00077440-39-3Barium, Dissolved

2.911 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.2011 mg/L0.05000.00137439-89-6Iron, Dissolved

0.6931 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.00541 mg/L0.00100.00037439-96-5Manganese, Dissolved

2.881 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2C.d1

18D0126-09 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 15:42

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

13.101 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2C.d1

18D0126-09 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10.51 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2C.d1

18D0126-09RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 14:44

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10.55 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-200_2C.d1

18D0126-09RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 02:52

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

85.950 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-300_3A.d1

18D0126-10 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:28

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.202 ug/L1.007440-50-8 DCopper, Dissolved

199010 ug/L5.007440-02-0 DNickel, Dissolved

14.92 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-300_3A.d1

18D0126-10 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 16-Apr-2018 13:14

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.05101 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00771 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.01151 mg/L0.00300.00077440-39-3Barium, Dissolved

29.71 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.2041 mg/L0.05000.00137439-89-6Iron, Dissolved

6.221 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.4101 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.751 mg/L0.5000.05207440-09-7Potassium, Dissolved

33.51 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3A.d1

18D0126-10 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 16:01

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.631 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3A.d1

18D0126-10 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

1.161 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3A.d1

18D0126-10RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 15:04

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

11.05 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3A.d1

18D0126-10RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 03:12

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

87.350 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 79 of 100 18D0126 ARISample FINAL 23 Apr 2018 1756



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-300_3B.d1

18D0126-11 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:33

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.542 ug/L1.007440-50-8 DCopper, Dissolved

2042 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-300_3B.d1

18D0126-11 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 16-Apr-2018 13:18

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.03391 mg/L0.05000.00857429-90-5 JAluminum, Dissolved

0.01411 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00651 mg/L0.00300.00077440-39-3Barium, Dissolved

66.91 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.02451 mg/L0.05000.00137439-89-6 JIron, Dissolved

5.751 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.02511 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.141 mg/L0.5000.05207440-09-7Potassium, Dissolved

30.21 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3B.d1

18D0126-11 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 16:20

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

6.581 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3B.d1

18D0126-11 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.811 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3B.d1

18D0126-11RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 15:24

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

9.995 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3B.d1

18D0126-11RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 03:32

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

81.750 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-300_3C.d1

18D0126-12 (Water)

Sampled: 04/04/2018 17:20Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 16:38

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

ND2 ug/L1.007440-50-8 UCopper, Dissolved

33.42 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-300_3C.d1

18D0126-12 (Water)

Sampled: 04/04/2018 17:20Method: EPA 6010C

Instrument: ICP2 Analyzed: 16-Apr-2018 13:22

Preparation Batch: BGD0220

Prepared: 11-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.04191 mg/L0.05000.00857429-90-5 JAluminum, Dissolved

0.01631 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00731 mg/L0.00300.00077440-39-3Barium, Dissolved

1081 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.00331 mg/L0.05000.00137439-89-6 JIron, Dissolved

4.391 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.00461 mg/L0.00100.00037439-96-5Manganese, Dissolved

4.531 mg/L0.5000.05207440-09-7Potassium, Dissolved

27.41 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3C.d1

18D0126-12 (Water)

Sampled: 04/04/2018 17:20Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 16:42

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.771 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3C.d1

18D0126-12 (Water)

Sampled: 04/04/2018 17:20Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

4.841 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3C.d1

18D0126-12RE1 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 15:44

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

8.845 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

4A18-300_3C.d1

18D0126-12RE3 (Water)

Sampled: 04/04/2018 17:20Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 03:53

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

72.250 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

4A18-000_GW.d1

18D0126-13 (Water)

Sampled: 04/06/2018 11:45Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 17-Apr-2018 17:58

Preparation Batch: BGD0352

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.2442 ug/L0.2007440-43-9 DCadmium, Dissolved

2.582 ug/L1.007440-50-8 DCopper, Dissolved

379050 ug/L25.07440-02-0 DNickel, Dissolved

35.42 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0220 - WMN (No Prep)

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICP2   Analyst: MCB

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 11-Apr-2018   Analyzed: 11-Apr-2018 12:06Blank (BGD0220-BLK1)

0.0500ND mg/L U0.0085Aluminum, Dissolved

0.0500ND mg/L U0.0047Arsenic, Dissolved

0.0030ND mg/L U0.0007Barium, Dissolved

0.0500ND mg/L U0.0051Calcium, Dissolved

0.0500ND mg/L U0.0013Iron, Dissolved

0.0500ND mg/L U0.0160Magnesium, Dissolved

0.0010ND mg/L U0.0003Manganese, Dissolved

0.500ND mg/L U0.0520Potassium, Dissolved

0.5000.0222 mg/L J0.0114Sodium, Dissolved

Prepared: 11-Apr-2018   Analyzed: 11-Apr-2018 12:31LCS (BGD0220-BS1)

0.05002.05 80-120102mg/L 2.000.0085Aluminum, Dissolved

0.05002.10 80-120105mg/L 2.000.0047Arsenic, Dissolved

0.00302.08 80-120104mg/L 2.000.0007Barium, Dissolved

0.05009.78 80-12097.8mg/L 10.00.0051Calcium, Dissolved

0.05001.98 80-12098.8mg/L 2.000.0013Iron, Dissolved

0.050010.3 80-120103mg/L 10.00.0160Magnesium, Dissolved

0.00100.469 80-12093.8mg/L 0.5000.0003Manganese, Dissolved

0.50010.0 80-120100mg/L 10.00.0520Potassium, Dissolved

0.50010.1 80-120101mg/L 10.00.0114Sodium, Dissolved

50.010.2 80-120102mg/L 10.0 J1.90Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0352 - REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICPMS2   Analyst: TCH

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte Isotope

Prepared: 17-Apr-2018   Analyzed: 17-Apr-2018 14:53Blank (BGD0352-BLK1)

0.100ND ug/L UCadmium, Dissolved 111

0.100ND ug/L UCadmium, Dissolved 114

0.500ND ug/L UCopper, Dissolved 63

0.500ND ug/L UCopper, Dissolved 65

0.500ND ug/L UNickel, Dissolved 60

0.500ND ug/L UNickel, Dissolved 62

4.00ND ug/L UZinc, Dissolved 66

4.00ND ug/L UZinc, Dissolved 67

Prepared: 17-Apr-2018   Analyzed: 17-Apr-2018 15:36LCS (BGD0352-BS1)

0.10026.4 80-120106ug/L 25.0Cadmium, Dissolved 111

0.10026.2 80-120105ug/L 25.0Cadmium, Dissolved 114

0.50026.7 80-120107ug/L 25.0Copper, Dissolved 63

0.50026.1 80-120104ug/L 25.0Copper, Dissolved 65

0.50025.9 80-120104ug/L 25.0Nickel, Dissolved 60

0.50026.3 80-120105ug/L 25.0Nickel, Dissolved 62

4.0083.5 80-120104ug/L 80.0Zinc, Dissolved 66

4.0078.3 80-12097.9ug/L 80.0Zinc, Dissolved 67

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0201 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: Accumet  AR60   Analyst: UW

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 10-Apr-2018   Analyzed: 10-Apr-2018 14:16Blank (BGD0201-BLK1)

1.00ND mg/L CaCO3 U1.00Alkalinity, Total

Prepared: 10-Apr-2018   Analyzed: 10-Apr-2018 14:16Reference (BGD0201-SRM1)

1.00106 90.37-108.3398.4mg/L CaCO3 1081.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0209 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: TOC-LCSH   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 01:43Blank (BGD0209-BLK1)

0.50ND mg/L U0.50Total Organic Carbon

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 02:06LCS (BGD0209-BS1)

0.5020.50 90-110103mg/L 20.000.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0210 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: TOC-LCSH   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 13:11Blank (BGD0210-BLK1)

0.50ND mg/L U0.50Total Organic Carbon

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 14:17LCS (BGD0210-BS1)

0.5020.09 90-110100mg/L 20.000.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0214 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: DX2100   Analyst: SK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 14:05Blank (BGD0214-BLK1)

0.100ND mg/L U0.100Chloride

0.100ND mg/L U0.100Sulfate

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 14:24LCS (BGD0214-BS1)

0.1001.46 90-11097.4mg/L 1.500.100Chloride

0.1001.44 90-11096.0mg/L 1.500.100Sulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

EPA 200.8 UCT-KED in Water

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-111

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-114

NELAP,WADOE,WA-DW,DoD-ELAPCopper-63

NELAP,WADOE,WA-DW,DoD-ELAPCopper-65

NELAP,WADOE,WA-DW,DoD-ELAPNickel-60

NELAP,WADOE,WA-DW,DoD-ELAPNickel-62

NELAP,WADOE,WA-DW,DoD-ELAPZinc-66

NELAP,WADOE,WA-DW,DoD-ELAPZinc-67

EPA 300.0 in Water

DoD-ELAP,WADOE,WA-DW,NELAPChloride

DoD-ELAP,WADOE,WA-DW,NELAPSulfate

EPA 6010C in Water

WADOE,NELAPAluminum

WADOE,NELAPArsenic

WADOE,NELAPBarium

WADOE,NELAPCalcium

WADOE,NELAPIron

WADOE,NELAPPotassium

WADOE,NELAPMagnesium

WADOE,NELAPManganese

WADOE,NELAPSodium

EPA 9060A in Water

DoD-ELAP,WADOE,NELAPTotal Organic Carbon

SM 2320 B-97 in Water

DoD-ELAP,WADOE,WA-DW,NELAPAlkalinity, Total

Code Description Number Expires

UST-033Alaska Dept of Environmental Conservation 05/11/2018ADEC

2748California Department of Public Health CAELAP 06/30/2018CALAP

66169DoD-Environmental Laboratory Accreditation Program 02/07/2019DoD-ELAP

WA100006ORELAP - Oregon Laboratory Accreditation Program 05/11/2018NELAP

C558WA Dept of Ecology 06/30/2018WADOE

C558Ecology - Drinking Water 06/30/2018WA-DW

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Notes and Definitions 

This analyte was detected in the method blank.B

The reported value is from a dilutionD

Estimated concentration value detected below the reporting limit.J

This analyte is not detected above the applicable reporting or detection limit.U

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

Aspect Consulting, LLC.

RE: Art Brass

Seattle, WA 98104

401 Second Avenue South,  Suite 201

Delia Massey

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

23 April 2018

Associated Work Order(s) Associated SDG ID(s) 

18D0136 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006

PJLA Testing
Accreditation # 66169
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

6A18-100_1A.d3 18D0136-01 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-150_1A.d3 18D0136-02 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-100_1B.d3 18D0136-03 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-100_1C.d3 18D0136-04 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-200_2A.d3 18D0136-05 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-250_2A.d3 18D0136-06 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-200_2B.d3 18D0136-07 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-200_2C.d3 18D0136-08 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-300_3A.d3 18D0136-09 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-300_3B.d3 18D0136-10 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

6A18-300_3C.d3 18D0136-11 Water 06-Apr-2018 16:00 10-Apr-2018 10:16

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Sample receipt 

Samples as listed on the preceding page were received April 10, 2018 under ARI workorder 18D0136. For details regarding 

sample receipt, please refer to the Cooler Receipt Form. The Acidity analysis was subcontracted to ETS Labs. 

Dissolved Metals - EPA Method 200.8

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank was clean at the reporting limits. 

The LCS percent recoveries were within control limits.

Dissolved Metals - EPA Method 6010C

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank was clean at the reporting limits. 

The LCS percent recoveries were within control limits.

Wet Chemistry (Alkalinity, Anions, TOC)

The samples were prepared and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits. 

The LCS percent recoveries were within control limits.

The Alkalinity SRM percent recovery was within control limits. 

Case Narrative

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-100_1A.d3

18D0136-01 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 12:11

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.692 ug/L1.007440-50-8 DCopper, Dissolved

3542 ug/L1.007440-02-0 DNickel, Dissolved

8.342 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-100_1A.d3

18D0136-01 (Water)

Sampled: 04/06/2018 16:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 18-Apr-2018 17:26

Preparation Batch: BGD0367

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1191 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00691 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00661 mg/L0.00300.00077440-39-3Barium, Dissolved

10.31 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1111 mg/L0.05000.00137439-89-6Iron, Dissolved

3.331 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.08761 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.651 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-100_1A.d3

18D0136-01 (Water)

Sampled: 04/06/2018 16:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 21:51

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.781 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-100_1A.d3

18D0136-01 (Water)

Sampled: 04/06/2018 16:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

3.681 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-100_1A.d3

18D0136-01RE1 (Water)

Sampled: 04/06/2018 16:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 16:04

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

11.15 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-100_1A.d3

18D0136-01RE3 (Water)

Sampled: 04/06/2018 16:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 04:13

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

87.950 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-150_1A.d3

18D0136-02 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 12:54

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

3.382 ug/L1.007440-50-8 DCopper, Dissolved

53910 ug/L5.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-100_1B.d3

18D0136-03 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 12:58

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

2.132 ug/L1.007440-50-8 DCopper, Dissolved

4542 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-100_1C.d3

18D0136-04 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 13:03

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

2.832 ug/L1.007440-50-8 DCopper, Dissolved

1472 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-200_2A.d3

18D0136-05 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 13:08

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.592 ug/L1.007440-50-8 DCopper, Dissolved

4422 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-250_2A.d3

18D0136-06 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 13:57

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

3.932 ug/L1.007440-50-8 DCopper, Dissolved

1532 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-200_2B.d3

18D0136-07 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 14:02

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

4.042 ug/L1.007440-50-8 DCopper, Dissolved

1662 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-200_2B.d3

18D0136-07 (Water)

Sampled: 04/06/2018 16:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 18-Apr-2018 17:30

Preparation Batch: BGD0367

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1241 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00731 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00431 mg/L0.00300.00077440-39-3Barium, Dissolved

5.021 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1701 mg/L0.05000.00137439-89-6Iron, Dissolved

1.391 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.01531 mg/L0.00100.00037439-96-5Manganese, Dissolved

4.301 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-200_2B.d3

18D0136-07 (Water)

Sampled: 04/06/2018 16:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 22:55

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

8.411 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-200_2B.d3

18D0136-07 (Water)

Sampled: 04/06/2018 16:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

3.001 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-200_2B.d3

18D0136-07RE1 (Water)

Sampled: 04/06/2018 16:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 17:06

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10.15 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-200_2B.d3

18D0136-07RE3 (Water)

Sampled: 04/06/2018 16:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 04:34

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

83.450 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-200_2C.d3

18D0136-08 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 14:07

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

17.52 ug/L1.007440-50-8 DCopper, Dissolved

1152 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-300_3A.d3

18D0136-09 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 14:11

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.162 ug/L1.007440-50-8 DCopper, Dissolved

216050 ug/L25.07440-02-0 DNickel, Dissolved

9.462 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 39 of 53 18D0136 ARISample FINAL 23 Apr 2018 1756



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-300_3B.d3

18D0136-10 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 14:16

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

2.702 ug/L1.007440-50-8 DCopper, Dissolved

1332 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-300_3B.d3

18D0136-10 (Water)

Sampled: 04/06/2018 16:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 18-Apr-2018 17:34

Preparation Batch: BGD0367

Prepared: 17-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.05641 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.01451 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00801 mg/L0.00300.00077440-39-3Barium, Dissolved

68.21 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.03361 mg/L0.05000.00137439-89-6 JIron, Dissolved

5.561 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.03641 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.341 mg/L0.5000.05207440-09-7Potassium, Dissolved

28.71 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-300_3B.d3

18D0136-10 (Water)

Sampled: 04/06/2018 16:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 11-Apr-2018 23:14

Preparation Batch: BGD0210

Prepared: 10-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

7.411 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-300_3B.d3

18D0136-10 (Water)

Sampled: 04/06/2018 16:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 10-Apr-2018 14:16

Preparation Batch: BGD0201

Prepared: 10-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.421 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-300_3B.d3

18D0136-10RE1 (Water)

Sampled: 04/06/2018 16:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 13-Apr-2018 17:27

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

9.665 mg/L0.5000.50016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

6A18-300_3B.d3

18D0136-10RE3 (Water)

Sampled: 04/06/2018 16:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 18-Apr-2018 05:36

Preparation Batch: BGD0214

Prepared: 10-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

79.550 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 45 of 53 18D0136 ARISample FINAL 23 Apr 2018 1756



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

6A18-300_3C.d3

18D0136-11 (Water)

Sampled: 04/06/2018 16:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 19-Apr-2018 14:21

Preparation Batch: BGD0385

Prepared: 18-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1.352 ug/L1.007440-50-8 DCopper, Dissolved

66.22 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0367 - WMN (No Prep)

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICP2   Analyst: MCB

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 17-Apr-2018   Analyzed: 17-Apr-2018 15:58Blank (BGD0367-BLK1)

0.0500ND mg/L U0.0085Aluminum, Dissolved

0.0500ND mg/L U0.0047Arsenic, Dissolved

0.0030ND mg/L U0.0007Barium, Dissolved

0.0500ND mg/L U0.0051Calcium, Dissolved

0.0500ND mg/L U0.0013Iron, Dissolved

0.0500ND mg/L U0.0160Magnesium, Dissolved

0.0010ND mg/L U0.0003Manganese, Dissolved

0.500ND mg/L U0.0520Potassium, Dissolved

0.500ND mg/L U0.0114Sodium, Dissolved

Prepared: 17-Apr-2018   Analyzed: 17-Apr-2018 16:27LCS (BGD0367-BS1)

0.05002.02 80-120101mg/L 2.000.0085Aluminum, Dissolved

0.05002.11 80-120105mg/L 2.000.0047Arsenic, Dissolved

0.00302.04 80-120102mg/L 2.000.0007Barium, Dissolved

0.05009.91 80-12099.1mg/L 10.00.0051Calcium, Dissolved

0.05001.93 80-12096.7mg/L 2.000.0013Iron, Dissolved

0.050010.4 80-120104mg/L 10.00.0160Magnesium, Dissolved

0.00100.490 80-12098.1mg/L 0.5000.0003Manganese, Dissolved

0.50010.0 80-120100mg/L 10.00.0520Potassium, Dissolved

0.50010.3 80-120103mg/L 10.00.0114Sodium, Dissolved

50.09.78 80-12097.8mg/L 10.0 J1.90Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0385 - REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICPMS2   Analyst: TCH

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte Isotope

Prepared: 18-Apr-2018   Analyzed: 18-Apr-2018 13:28Blank (BGD0385-BLK1)

0.500ND ug/L UCopper, Dissolved 63

0.500ND ug/L UCopper, Dissolved 65

0.500ND ug/L UNickel, Dissolved 60

0.500ND ug/L UNickel, Dissolved 62

Prepared: 18-Apr-2018   Analyzed: 19-Apr-2018 11:52Blank (BGD0385-BLK2)

0.100ND ug/L UCadmium, Dissolved 111

0.100ND ug/L UCadmium, Dissolved 114

4.00ND ug/L UZinc, Dissolved 66

4.00ND ug/L UZinc, Dissolved 67

Prepared: 18-Apr-2018   Analyzed: 18-Apr-2018 14:04LCS (BGD0385-BS1)

0.50026.4 80-120106ug/L 25.0Copper, Dissolved 63

0.50025.8 80-120103ug/L 25.0Copper, Dissolved 65

0.50025.2 80-120101ug/L 25.0Nickel, Dissolved 60

0.50026.3 80-120105ug/L 25.0Nickel, Dissolved 62

Prepared: 18-Apr-2018   Analyzed: 19-Apr-2018 12:35LCS (BGD0385-BS2)

0.10027.9 80-120112ug/L 25.0Cadmium, Dissolved 111

0.10027.8 80-120111ug/L 25.0Cadmium, Dissolved 114

4.0088.2 80-120110ug/L 80.0Zinc, Dissolved 66

4.0079.7 80-12099.6ug/L 80.0Zinc, Dissolved 67

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0201 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: Accumet  AR60   Analyst: UW

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 10-Apr-2018   Analyzed: 10-Apr-2018 14:16Blank (BGD0201-BLK1)

1.00ND mg/L CaCO3 U1.00Alkalinity, Total

Prepared: 10-Apr-2018   Analyzed: 10-Apr-2018 14:16Reference (BGD0201-SRM1)

1.00106 90.37-108.3398.4mg/L CaCO3 1081.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0210 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: TOC-LCSH   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 13:11Blank (BGD0210-BLK1)

0.50ND mg/L U0.50Total Organic Carbon

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 14:17LCS (BGD0210-BS1)

0.5020.09 90-110100mg/L 20.000.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0214 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: DX2100   Analyst: SK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 14:05Blank (BGD0214-BLK1)

0.100ND mg/L U0.100Chloride

0.100ND mg/L U0.100Sulfate

Prepared: 10-Apr-2018   Analyzed: 11-Apr-2018 14:24LCS (BGD0214-BS1)

0.1001.46 90-11097.4mg/L 1.500.100Chloride

0.1001.44 90-11096.0mg/L 1.500.100Sulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

EPA 200.8 UCT-KED in Water

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-111

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-114

NELAP,WADOE,WA-DW,DoD-ELAPCopper-63

NELAP,WADOE,WA-DW,DoD-ELAPCopper-65

NELAP,WADOE,WA-DW,DoD-ELAPNickel-60

NELAP,WADOE,WA-DW,DoD-ELAPNickel-62

NELAP,WADOE,WA-DW,DoD-ELAPZinc-66

NELAP,WADOE,WA-DW,DoD-ELAPZinc-67

EPA 300.0 in Water

DoD-ELAP,WADOE,WA-DW,NELAPChloride

DoD-ELAP,WADOE,WA-DW,NELAPSulfate

EPA 6010C in Water

WADOE,NELAPAluminum

WADOE,NELAPArsenic

WADOE,NELAPBarium

WADOE,NELAPCalcium

WADOE,NELAPIron

WADOE,NELAPPotassium

WADOE,NELAPMagnesium

WADOE,NELAPManganese

WADOE,NELAPSodium

EPA 9060A in Water

DoD-ELAP,WADOE,NELAPTotal Organic Carbon

SM 2320 B-97 in Water

DoD-ELAP,WADOE,WA-DW,NELAPAlkalinity, Total

Code Description Number Expires

UST-033Alaska Dept of Environmental Conservation 05/11/2018ADEC

2748California Department of Public Health CAELAP 06/30/2018CALAP

66169DoD-Environmental Laboratory Accreditation Program 02/07/2019DoD-ELAP

WA100006ORELAP - Oregon Laboratory Accreditation Program 05/11/2018NELAP

C558WA Dept of Ecology 06/30/2018WADOE

C558Ecology - Drinking Water 06/30/2018WA-DW

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

23-Apr-2018 17:56Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Notes and Definitions 

The reported value is from a dilutionD

Estimated concentration value detected below the reporting limit.J

This analyte is not detected above the applicable reporting or detection limit.U

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

Aspect Consulting, LLC.

RE: Art Brass

Seattle, WA 98104

401 Second Avenue South,  Suite 201

Delia Massey

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

26 April 2018

Associated Work Order(s) Associated SDG ID(s) 

18D0171 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006

PJLA Testing
Accreditation # 66169
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

10A18-100_1A.d.7 18D0171-01 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-150_1A.d.7 18D0171-02 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-100_1B.d.7 18D0171-03 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-100_1C.d.7 18D0171-04 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-200_2A.d.7 18D0171-05 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-250_2A.d.7 18D0171-06 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-200_2B.d.7 18D0171-07 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-200_2C.d.7 18D0171-08 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-300_3A.d.7 18D0171-09 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-300_2B.d.7 18D0171-10 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

10A18-300_3C.d.7 18D0171-11 Water 10-Apr-2018 12:30 12-Apr-2018 09:40

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Sample receipt 

Samples as listed on the preceding page were received April 12, 2018 under ARI work order 18D0171. For details regarding 

sample receipt, please refer to the Cooler Receipt Form. The Acidity analysis was subcontracted to ESC Labs. 

Dissolved Metals - EPA Method 200.8

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank BGD0389 has Copper detected above the reporting limits. Associated detected results and QC have 

been flagged with "B" qualifiers. The Copper QC was reanalyzed with results within control limits. No further corrective action 

was taken. 

The LCS percent recoveries were within control limits.

Dissolved Metals - EPA Method 6010C

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank has Sodium detected below the reporting limit, but above the method detection limit. The Sodium has 

been flagged with a "J" qualifier on the method blank. There were no metals detected above the reporting limits. No further 

corrective action was taken. 

The LCS percent recoveries were within control limits.

Wet Chemistry (Alkalinity, TOC, Anions)

The samples were prepared and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The Anion method blank BGD0373 has Sulfate detected at the reporting limit. The Sulfate concentration does not exceed 

the reporting limit. No corrective action was taken. All other method blanks were clean at the reporting limits. 

The LCS percent recoveries were within control limits.

The Alkalinity SRM percent recovery was within QC limits. 

Case Narrative

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-100_1A.d.7

18D0171-01 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 11:51

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

2.042 ug/L1.007440-50-8 B, DCopper, Dissolved

2862 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-100_1A.d.7

18D0171-01 (Water)

Sampled: 04/10/2018 12:30Method: EPA 6010C

Instrument: ICP2 Analyzed: 24-Apr-2018 13:14

Preparation Batch: BGD0479

Prepared: 20-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1691 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00551 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00881 mg/L0.00300.00077440-39-3Barium, Dissolved

9.921 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.2221 mg/L0.05000.00137439-89-6Iron, Dissolved

3.271 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.07381 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.961 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-100_1A.d.7

18D0171-01 (Water)

Sampled: 04/10/2018 12:30Method: EPA 300.0

Instrument: DX2100 Analyzed: 17-Apr-2018 20:27

Preparation Batch: BGD0373

Prepared: 17-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

17.950 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-100_1A.d.7

18D0171-01 (Water)

Sampled: 04/10/2018 12:30Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 15-Apr-2018 00:29

Preparation Batch: BGD0310

Prepared: 14-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

6.811 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-100_1A.d.7

18D0171-01 (Water)

Sampled: 04/10/2018 12:30Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 12-Apr-2018 16:30

Preparation Batch: BGD0269

Prepared: 12-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.251 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-100_1A.d.7

18D0171-01RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 300.0

Instrument: DX2100 Analyzed: 21-Apr-2018 18:00

Preparation Batch: BGD0373

Prepared: 17-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

145100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-150_1A.d.7

18D0171-02 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 11:55

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

3352 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-150_1A.d.7

18D0171-02RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 26-Apr-2018 12:07

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

2.221 ug/L0.5007440-50-8Copper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-100_1B.d.7

18D0171-03 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 11:59

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

4182 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-100_1B.d.7

18D0171-03RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 26-Apr-2018 12:49

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

1.822 ug/L1.007440-50-8 DCopper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-100_1C.d.7

18D0171-04 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:03

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1302 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-100_1C.d.7

18D0171-04RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 26-Apr-2018 12:53

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

4.092 ug/L1.007440-50-8 DCopper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-200_2A.d.7

18D0171-05 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:07

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

4792 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-200_2A.d.7

18D0171-05RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 26-Apr-2018 12:58

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

2.222 ug/L1.007440-50-8 DCopper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-250_2A.d.7

18D0171-06 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:11

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-250_2A.d.7

18D0171-06RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:58

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

102020 ug/L10.07440-02-0 DNickel, Dissolved

Instrument: ICPMS2 Analyzed: 26-Apr-2018 13:03

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

2.032 ug/L1.007440-50-8 DCopper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-200_2B.d.7

18D0171-07 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:15

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

4.212 ug/L1.007440-50-8 B, DCopper, Dissolved

98.12 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-200_2B.d.7

18D0171-07 (Water)

Sampled: 04/10/2018 12:30Method: EPA 6010C

Instrument: ICP2 Analyzed: 23-Apr-2018 15:17

Preparation Batch: BGD0479

Prepared: 20-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1421 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00911 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00391 mg/L0.00300.00077440-39-3Barium, Dissolved

4.831 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1821 mg/L0.05000.00137439-89-6Iron, Dissolved

1.441 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.00991 mg/L0.00100.00037439-96-5Manganese, Dissolved

4.741 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-200_2B.d.7

18D0171-07 (Water)

Sampled: 04/10/2018 12:30Method: EPA 300.0

Instrument: DX2100 Analyzed: 17-Apr-2018 21:29

Preparation Batch: BGD0373

Prepared: 17-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

17.250 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-200_2B.d.7

18D0171-07 (Water)

Sampled: 04/10/2018 12:30Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 15-Apr-2018 00:48

Preparation Batch: BGD0310

Prepared: 14-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

8.711 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-200_2B.d.7

18D0171-07 (Water)

Sampled: 04/10/2018 12:30Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 12-Apr-2018 16:30

Preparation Batch: BGD0269

Prepared: 12-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.931 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-200_2B.d.7

18D0171-07RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 300.0

Instrument: DX2100 Analyzed: 21-Apr-2018 18:20

Preparation Batch: BGD0373

Prepared: 17-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

141100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-200_2C.d.7

18D0171-08 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:19

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

1162 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-200_2C.d.7

18D0171-08RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 26-Apr-2018 13:08

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

23.42 ug/L1.007440-50-8 DCopper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-300_3A.d.7

18D0171-09 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:46

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.4802 ug/L0.2007440-43-9 DCadmium, Dissolved

71.52 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-300_3A.d.7

18D0171-09RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 13:29

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

483050 ug/L25.07440-02-0 DNickel, Dissolved

Instrument: ICPMS2 Analyzed: 26-Apr-2018 13:12

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

10.35 ug/L2.507440-50-8 DCopper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-300_2B.d.7

18D0171-10 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:50

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

3.952 ug/L1.007440-50-8 B, DCopper, Dissolved

1022 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-300_2B.d.7

18D0171-10 (Water)

Sampled: 04/10/2018 12:30Method: EPA 6010C

Instrument: ICP2 Analyzed: 23-Apr-2018 15:21

Preparation Batch: BGD0479

Prepared: 20-Apr-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.04521 mg/L0.05000.00857429-90-5 JAluminum, Dissolved

0.01601 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00681 mg/L0.00300.00077440-39-3Barium, Dissolved

65.41 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.04431 mg/L0.05000.00137439-89-6 JIron, Dissolved

5.341 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.01981 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.671 mg/L0.5000.05207440-09-7Potassium, Dissolved

31.41 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-300_2B.d.7

18D0171-10 (Water)

Sampled: 04/10/2018 12:30Method: EPA 300.0

Instrument: DX2100 Analyzed: 17-Apr-2018 21:49

Preparation Batch: BGD0373

Prepared: 17-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

15.750 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-300_2B.d.7

18D0171-10 (Water)

Sampled: 04/10/2018 12:30Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 15-Apr-2018 01:12

Preparation Batch: BGD0310

Prepared: 14-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

7.111 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 50 of 62 18D0171 ARISample FINAL 26 Apr 2018 1550



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-300_2B.d.7

18D0171-10 (Water)

Sampled: 04/10/2018 12:30Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 12-Apr-2018 16:30

Preparation Batch: BGD0269

Prepared: 12-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.441 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

10A18-300_2B.d.7

18D0171-10RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 300.0

Instrument: DX2100 Analyzed: 21-Apr-2018 18:40

Preparation Batch: BGD0373

Prepared: 17-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

158100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-300_3C.d.7

18D0171-11 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS1 Analyzed: 25-Apr-2018 12:54

Preparation Batch: BGD0389

Prepared: 24-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

50.72 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

10A18-300_3C.d.7

18D0171-11RE1 (Water)

Sampled: 04/10/2018 12:30Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 26-Apr-2018 13:17

Preparation Batch: BGD0637

Prepared: 26-Apr-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

1.282 ug/L1.007440-50-8 DCopper, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0389 - REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICPMS1   Analyst: TCH

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte Isotope

Prepared: 24-Apr-2018   Analyzed: 25-Apr-2018 11:47Blank (BGD0389-BLK1)

0.100ND ug/L UCadmium, Dissolved 111

0.100ND ug/L UCadmium, Dissolved 114

0.5003.10 ug/LCopper, Dissolved 63

0.5003.10 ug/LCopper, Dissolved 65

0.500ND ug/L UNickel, Dissolved 60

0.500ND ug/L UNickel, Dissolved 62

4.00ND ug/L UZinc, Dissolved 66

4.00ND ug/L UZinc, Dissolved 67

Prepared: 24-Apr-2018   Analyzed: 25-Apr-2018 12:23LCS (BGD0389-BS1)

0.10024.8 80-12099.2ug/L 25.0Cadmium, Dissolved 111

0.10025.6 80-120103ug/L 25.0Cadmium, Dissolved 114

0.50027.7 80-120111ug/L 25.0 BCopper, Dissolved 63

0.50027.7 80-120111ug/L 25.0 BCopper, Dissolved 65

0.50027.2 80-120109ug/L 25.0Nickel, Dissolved 60

0.50026.9 80-120108ug/L 25.0Nickel, Dissolved 62

4.0086.6 80-120108ug/L 80.0Zinc, Dissolved 66

4.0079.7 80-12099.6ug/L 80.0Zinc, Dissolved 67

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0479 - WMN (No Prep)

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICP2   Analyst: MCB

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 20-Apr-2018   Analyzed: 23-Apr-2018 14:03Blank (BGD0479-BLK1)

0.0500ND mg/L U0.0085Aluminum, Dissolved

0.0500ND mg/L U0.0047Arsenic, Dissolved

0.0030ND mg/L U0.0007Barium, Dissolved

0.0500ND mg/L U0.0051Calcium, Dissolved

0.0500ND mg/L U0.0013Iron, Dissolved

0.0500ND mg/L U0.0160Magnesium, Dissolved

0.0010ND mg/L U0.0003Manganese, Dissolved

0.500ND mg/L U0.0520Potassium, Dissolved

0.5000.131 mg/L J0.0114Sodium, Dissolved

Prepared: 20-Apr-2018   Analyzed: 23-Apr-2018 14:29LCS (BGD0479-BS1)

0.05002.06 80-120103mg/L 2.000.0085Aluminum, Dissolved

0.05002.25 80-120113mg/L 2.000.0047Arsenic, Dissolved

0.00302.07 80-120103mg/L 2.000.0007Barium, Dissolved

0.050010.3 80-120103mg/L 10.00.0051Calcium, Dissolved

0.05001.97 80-12098.4mg/L 2.000.0013Iron, Dissolved

0.050010.3 80-120103mg/L 10.00.0160Magnesium, Dissolved

0.00100.468 90-11493.6mg/L 0.5000.0003Manganese, Dissolved

0.50011.0 80-120110mg/L 10.00.0520Potassium, Dissolved

0.50011.1 80-120111mg/L 10.00.0114Sodium, Dissolved

50.010.6 80-120106mg/L 10.0 J1.90Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0637 - REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICPMS2   Analyst: TCH

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte Isotope

Prepared: 26-Apr-2018   Analyzed: 26-Apr-2018 13:55Blank (BGD0637-BLK1)

0.500ND ug/L UCopper, Dissolved 63

0.500ND ug/L UCopper, Dissolved 65

Prepared: 26-Apr-2018   Analyzed: 26-Apr-2018 14:33LCS (BGD0637-BS1)

0.50027.0 80-120108ug/L 25.0Copper, Dissolved 63

0.50027.7 80-120111ug/L 25.0Copper, Dissolved 65

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0269 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: Accumet  AR60   Analyst: UW

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 12-Apr-2018   Analyzed: 12-Apr-2018 16:30Blank (BGD0269-BLK1)

1.00ND mg/L CaCO3 U1.00Alkalinity, Total

Prepared: 12-Apr-2018   Analyzed: 12-Apr-2018 16:30Reference (BGD0269-SRM1)

1.00105 90.37-108.3397.5mg/L CaCO3 1081.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0310 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: TOC-LCSH   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 14-Apr-2018   Analyzed: 14-Apr-2018 19:17Blank (BGD0310-BLK1)

0.50ND mg/L U0.50Total Organic Carbon

Prepared: 14-Apr-2018   Analyzed: 14-Apr-2018 19:36LCS (BGD0310-BS1)

0.5020.01 90-110100mg/L 20.000.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0373 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: DX2100   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 17-Apr-2018   Analyzed: 17-Apr-2018 17:49Blank (BGD0373-BLK1)

0.100ND mg/L U0.100Chloride

0.100ND mg/L *, U0.100Sulfate

Prepared: 17-Apr-2018   Analyzed: 17-Apr-2018 18:08LCS (BGD0373-BS1)

0.1001.47 90-11098.1mg/L 1.500.100Chloride

0.1001.47 90-11097.8mg/L 1.500.100Sulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

EPA 200.8 UCT-KED in Water

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-111

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-114

NELAP,WADOE,WA-DW,DoD-ELAPCopper-63

NELAP,WADOE,WA-DW,DoD-ELAPCopper-65

NELAP,WADOE,WA-DW,DoD-ELAPNickel-60

NELAP,WADOE,WA-DW,DoD-ELAPNickel-62

NELAP,WADOE,WA-DW,DoD-ELAPZinc-66

NELAP,WADOE,WA-DW,DoD-ELAPZinc-67

EPA 300.0 in Water

DoD-ELAP,WADOE,WA-DW,NELAPChloride

DoD-ELAP,WADOE,WA-DW,NELAPSulfate

EPA 6010C in Water

WADOE,NELAPAluminum

WADOE,NELAPArsenic

WADOE,NELAPBarium

WADOE,NELAPCalcium

WADOE,NELAPIron

WADOE,NELAPPotassium

WADOE,NELAPMagnesium

WADOE,NELAPManganese

WADOE,NELAPSodium

EPA 9060A in Water

DoD-ELAP,WADOE,NELAPTotal Organic Carbon

SM 2320 B-97 in Water

DoD-ELAP,WADOE,WA-DW,NELAPAlkalinity, Total

Code Description Number Expires

UST-033Alaska Dept of Environmental Conservation 05/11/2018ADEC

2748California Department of Public Health CAELAP 06/30/2018CALAP

66169DoD-Environmental Laboratory Accreditation Program 02/07/2019DoD-ELAP

WA100006ORELAP - Oregon Laboratory Accreditation Program 05/11/2018NELAP

C558WA Dept of Ecology 06/30/2018WADOE

C558Ecology - Drinking Water 06/30/2018WA-DW

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

26-Apr-2018 15:50Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Notes and Definitions 

Flagged value is not within established control limits.*

This analyte was detected in the method blank.B

The reported value is from a dilutionD

Estimated concentration value detected below the reporting limit.J

This analyte is not detected above the applicable reporting or detection limit.U

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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Analytical Resources, Incorporated

Analytical Chemists and Consultants

Aspect Consulting, LLC.

RE: Art Brass

Seattle, WA 98104

401 Second Avenue South,  Suite 201

Delia Massey

Please find enclosed sample receipt documentation and analytical results for samples from the project referenced 

above. 

Sample analyses were performed according to ARI's Quality Assurance Plan and any provided project specific 

Quality Assurance Plan. Each analytical section of this report has been approved and reviewed by an analytical 

peer, the appropriate Laboratory Supervisor or qualified substitute, and a technical reviewer.

Should you have any questions or problems, please feel free to contact us at your convenience.

16 May 2018

Associated Work Order(s) Associated SDG ID(s) 

18D0388 N/A

-----

I certify that this data package is in compliance with the terms and conditions of the contract, both technically 

and for completeness, for other than the conditions detailed in the enclose Narrative. ARI, an accredited 

laboratory, certifies that the report results for which ARI is accredited meets all the requirements of the 

accrediting body. A list of certified analyses, accreditations, and expiration dates is included in this report.

Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or 

his/her designee, as verified by the following signature.

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Cert# 100006

PJLA Testing
Accreditation # 66169
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received

17A18-100_1A.d14 18D0388-01 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-150_1A.d14 18D0388-02 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-100_1B.d14 18D0388-03 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-100_1C.d14 18D0388-04 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-200_2A.d14 18D0388-05 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-250_2A.d14 18D0388-06 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-200_2B.d14 18D0388-07 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-200_2C.d14 18D0388-08 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-300_3A.d14 18D0388-09 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-300_3B.d14 18D0388-10 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-300_3C.d14 18D0388-11 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

17A18-000_GW.d14 18D0388-12 Water 17-Apr-2018 14:00 21-Apr-2018 13:51

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Sample receipt 

Samples as listed on the preceding page were received April 21, 2018 under ARI work order 18D0388. For details regarding 

sample receipt, please refer to the Cooler Receipt Form. The Acidity analysis was subcontracted to ESC Labs. 

Dissolved Metals - EPA Method 200.8

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank was clean at the reporting limit. 

The LCS percent recoveries were within control limits.

Dissolved Metals - EPA Method 6010C

The samples were digested and analyzed within the recommended holding times. 

Initial and continuing calibrations were within method requirements.

The method blank has Aluminium and Sodium detected below the reporting limits , but above the method detection limits. 

These metals have been flagged with "J" qualifiers on the method blank. There were no metals detected above the reporting 

limits. No further corrective action was taken. 

The LCS percent recoveries were within control limits.

Wet Chemistry (Alkalinity, TOC, Anions)

The samples were prepared and analyzed within the recommended holding times. 

The Alkalinity was diluted in the lab in order to reach a minimum volume needed for analysis and subcontract . The dilution 

factors are included in the report. 

Initial and continuing calibrations were within method requirements.

The method blanks were clean at the reporting limits.

The LCS percent recoveries were within control limits.

The Alkalinity SRM percent recovery was within QC limits. 

Case Narrative

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-100_1A.d14

18D0388-01 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 14:17

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

2.951 ug/L0.5007440-50-8Copper, Dissolved

2371 ug/L0.5007440-02-0Nickel, Dissolved

ND1 ug/L4.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-100_1A.d14

18D0388-01 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 13:53

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.2111 mg/L0.05000.00857429-90-5Aluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

0.00691 mg/L0.00300.00077440-39-3Barium, Dissolved

9.351 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.2181 mg/L0.05000.00137439-89-6Iron, Dissolved

3.021 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.03701 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.281 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1A.d14

18D0388-01 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 15:52

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

17.850 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1A.d14

18D0388-01 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 00:20

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

7.801 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1A.d14

18D0388-01 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

2.481 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-100_1A.d14

18D0388-01 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1A.d14

18D0388-01RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 04:32

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

153100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-150_1A.d14

18D0388-02 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 14:22

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

3.221 ug/L0.5007440-50-8Copper, Dissolved

1971 ug/L0.5007440-02-0Nickel, Dissolved

ND1 ug/L4.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-100_1B.d14

18D0388-03 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 13:32

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND5 ug/L0.5007440-43-9 UCadmium, Dissolved

2.855 ug/L2.507440-50-8 DCopper, Dissolved

8785 ug/L2.507440-02-0 DNickel, Dissolved

ND5 ug/L20.07440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-100_1B.d14

18D0388-03 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 13:57

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1331 mg/L0.05000.00857429-90-5Aluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

0.01031 mg/L0.00300.00077440-39-3Barium, Dissolved

12.91 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1491 mg/L0.05000.00137439-89-6Iron, Dissolved

3.741 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.2271 mg/L0.00100.00037439-96-5Manganese, Dissolved

6.261 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1B.d14

18D0388-03 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 16:12

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

18.350 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1B.d14

18D0388-03 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 00:44

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

8.961 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1B.d14

18D0388-03 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L CaCO31.001.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-100_1B.d14

18D0388-03 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-100_1B.d14

18D0388-03RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 14:26

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

2.541 ug/L0.5007440-50-8Copper, Dissolved

5.961 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1B.d14

18D0388-03RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 04:52

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

186100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-100_1C.d14

18D0388-04 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 14:31

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

5.661 ug/L0.5007440-50-8Copper, Dissolved

1091 ug/L0.5007440-02-0Nickel, Dissolved

ND1 ug/L4.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-100_1C.d14

18D0388-04 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:01

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.2171 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.01141 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00821 mg/L0.00300.00077440-39-3Barium, Dissolved

10.71 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.2771 mg/L0.05000.00137439-89-6Iron, Dissolved

3.181 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.01441 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.781 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1C.d14

18D0388-04 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 16:32

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

17.850 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1C.d14

18D0388-04 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 01:03

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

10.501 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1C.d14

18D0388-04 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

52.61 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-100_1C.d14

18D0388-04 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-100_1C.d14

18D0388-04RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 05:13

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

149100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-200_2A.d14

18D0388-05 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 14:36

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

3.121 ug/L0.5007440-50-8Copper, Dissolved

4.191 ug/L4.007440-66-6Zinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-200_2A.d14

18D0388-05 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:05

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1421 mg/L0.05000.00857429-90-5Aluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

0.00701 mg/L0.00300.00077440-39-3Barium, Dissolved

13.01 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1721 mg/L0.05000.00137439-89-6Iron, Dissolved

3.831 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.1391 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.661 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2A.d14

18D0388-05 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 17:34

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

17.650 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2A.d14

18D0388-05 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 01:28

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.641 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2A.d14

18D0388-05 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L CaCO31.001.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-200_2A.d14

18D0388-05 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-200_2A.d14

18D0388-05RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 15:23

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

6425 ug/L2.507440-02-0 DNickel, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2A.d14

18D0388-05RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 05:34

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

150100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-250_2A.d14

18D0388-06 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 14:41

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND1 ug/L0.1007440-43-9 UCadmium, Dissolved

2.681 ug/L0.5007440-50-8Copper, Dissolved

ND1 ug/L4.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-250_2A.d14

18D0388-06 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:10

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1941 mg/L0.05000.00857429-90-5Aluminum, Dissolved

ND1 mg/L0.05000.00477440-38-2 UArsenic, Dissolved

0.00861 mg/L0.00300.00077440-39-3Barium, Dissolved

12.81 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.1991 mg/L0.05000.00137439-89-6Iron, Dissolved

3.801 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.1481 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.371 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-250_2A.d14

18D0388-06 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 17:54

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

17.550 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-250_2A.d14

18D0388-06 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 01:48

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.551 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-250_2A.d14

18D0388-06 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L CaCO31.001.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-250_2A.d14

18D0388-06 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-250_2A.d14

18D0388-06RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 15:28

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

6695 ug/L2.507440-02-0 DNickel, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-250_2A.d14

18D0388-06RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 05:54

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

153100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-200_2B.d14

18D0388-07 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 15:37

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

7.792 ug/L1.007440-50-8 DCopper, Dissolved

1192 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-200_2B.d14

18D0388-07 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:14

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.1981 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.00721 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00601 mg/L0.00300.00077440-39-3Barium, Dissolved

4.911 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.3441 mg/L0.05000.00137439-89-6Iron, Dissolved

1.371 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.00841 mg/L0.00100.00037439-96-5Manganese, Dissolved

4.311 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2B.d14

18D0388-07 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 18:15

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

17.450 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2B.d14

18D0388-07 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 02:09

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

12.141 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2B.d14

18D0388-07 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

4.361 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-200_2B.d14

18D0388-07 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2B.d14

18D0388-07RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 06:14

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

152100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-200_2C.d14

18D0388-08 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 15:42

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

29.02 ug/L1.007440-50-8 DCopper, Dissolved

1222 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-200_2C.d14

18D0388-08 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:18

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.5021 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.03891 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.00571 mg/L0.00300.00077440-39-3Barium, Dissolved

4.071 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.6811 mg/L0.05000.00137439-89-6Iron, Dissolved

0.8481 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.00921 mg/L0.00100.00037439-96-5Manganese, Dissolved

3.671 mg/L0.5000.05207440-09-7Potassium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2C.d14

18D0388-08 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 18:36

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

16.750 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2C.d14

18D0388-08 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 02:30

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

26.711 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2C.d14

18D0388-08 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

11.41 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-200_2C.d14

18D0388-08 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 86 of 118 18D0388 ARISample FINAL 16 May 2018 1252



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-200_2C.d14

18D0388-08RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 06:33

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

162100 mg/L10.010.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3A.d14

18D0388-09 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 15:47

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.9162 ug/L0.2007440-43-9 DCadmium, Dissolved

64.92 ug/L1.007440-50-8 DCopper, Dissolved

1492 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3A.d14

18D0388-09 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:22

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

5.601 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.01501 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.08191 mg/L0.00300.00077440-39-3Barium, Dissolved

1081 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.6701 mg/L0.05000.00137439-89-6Iron, Dissolved

10.21 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.8771 mg/L0.00100.00037439-96-5Manganese, Dissolved

8.381 mg/L0.5000.05207440-09-7Potassium, Dissolved

33.31 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3A.d14

18D0388-09 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 18:56

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

16.750 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3A.d14

18D0388-09 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 02:55

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

3.941 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3A.d14

18D0388-09 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L CaCO31.001.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-300_3A.d14

18D0388-09 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3A.d14

18D0388-09RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 16:28

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

606050 ug/L25.07440-02-0 DNickel, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3A.d14

18D0388-09RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 06:52

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

427200 mg/L20.020.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3B.d14

18D0388-10 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 15:52

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.4862 ug/L0.2007440-43-9 DCadmium, Dissolved

11.12 ug/L1.007440-50-8 DCopper, Dissolved

53.52 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3B.d14

18D0388-10 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:27

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.8691 mg/L0.05000.00857429-90-5Aluminum, Dissolved

0.01791 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.03651 mg/L0.00300.00077440-39-3Barium, Dissolved

1631 mg/L0.05000.00517440-70-2Calcium, Dissolved

2.421 mg/L0.05000.00137439-89-6Iron, Dissolved

8.071 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.4581 mg/L0.00100.00037439-96-5Manganese, Dissolved

6.651 mg/L0.5000.05207440-09-7Potassium, Dissolved

30.21 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3B.d14

18D0388-10 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 19:17

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

16.050 mg/L5.005.0016887-00-6 DChloride

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3B.d14

18D0388-10 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 03:15

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

6.871 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3B.d14

18D0388-10 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

ND1 mg/L CaCO31.001.00 UAlkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-300_3B.d14

18D0388-10 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3B.d14

18D0388-10RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 16:32

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

208020 ug/L10.07440-02-0 DNickel, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3B.d14

18D0388-10RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 03-May-2018 07:12

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

505500 mg/L50.050.014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3C.d14

18D0388-11 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 15:56

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

ND2 ug/L0.2007440-43-9 UCadmium, Dissolved

33.32 ug/L1.007440-50-8 DCopper, Dissolved

37.62 ug/L1.007440-02-0 DNickel, Dissolved

ND2 ug/L8.007440-66-6 UZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-300_3C.d14

18D0388-11 (Water)

Sampled: 04/17/2018 14:00Method: EPA 6010C

Instrument: ICP2 Analyzed: 03-May-2018 14:31

Preparation Batch: BGD0695

Prepared: 02-May-2018 Final Volume: 25 mL

Preparation Method: WMN (No Prep)Sample Preparation:

Sample Size: 25 mL

Detection

Analyte Limit

Reporting

Result Notes UnitsDilution LimitCAS Number

0.02491 mg/L0.05000.00857429-90-5 JAluminum, Dissolved

0.02061 mg/L0.05000.00477440-38-2 JArsenic, Dissolved

0.01281 mg/L0.00300.00077440-39-3Barium, Dissolved

2261 mg/L0.05000.00517440-70-2Calcium, Dissolved

0.00341 mg/L0.05000.00137439-89-6 JIron, Dissolved

3.051 mg/L0.05000.01607439-95-4Magnesium, Dissolved

0.00831 mg/L0.00100.00037439-96-5Manganese, Dissolved

5.541 mg/L0.5000.05207440-09-7Potassium, Dissolved

25.51 mg/L0.5000.01147440-23-5Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3C.d14

18D0388-11 (Water)

Sampled: 04/17/2018 14:00Method: EPA 300.0

Instrument: DX2100 Analyzed: 01-May-2018 19:37

Preparation Batch: BGD0704

Prepared: 27-Apr-2018 Final Volume: 5 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 5 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

14.250 mg/L5.005.0016887-00-6 DChloride

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

11150 mg/L5.005.0014808-79-8 DSulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3C.d14

18D0388-11 (Water)

Sampled: 04/17/2018 14:00Method: EPA 9060A

Instrument: TOC-LCSH Analyzed: 28-Apr-2018 03:39

Preparation Batch: BGD0716

Prepared: 27-Apr-2018 Final Volume: 20 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 20 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

9.101 mg/L0.500.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Wet Chemistry

17A18-300_3C.d14

18D0388-11 (Water)

Sampled: 04/17/2018 14:00Method: SM 2320 B-97

Instrument: Accumet  AR60 Analyzed: 30-Apr-2018 14:51

Preparation Batch: BGD0762

Prepared: 30-Apr-2018 Final Volume: 100 mL

Preparation Method: No Prep Wet ChemSample Preparation:

Sample Size: 100 mL

Limit

Reporting

Result Notes UnitsDilutionAnalyte

Detection

LimitCAS Number

5.151 mg/L CaCO31.001.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

*** DEFAULT GENERAL METHOD ***

17A18-300_3C.d14

18D0388-11 (Water)

Sampled: 04/17/2018 14:00Method: SM 2310B

Instrument: ELSC Analyzed: 10-May-2018 13:30

Analysis by: ESC Lab Sciences

Preparation Batch: B051018

Prepared: 10-May-2018 Final Volume:  

Preparation Method: *** DEFAULT PREP ***Sample Preparation:

Limit

Reporting

Result Notes UnitsDilutionAnalyte CAS Number

ND1 ug/L10000 UAcidity

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-000_GW.d14

18D0388-12 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 16:01

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

0.7002 ug/L0.2007440-43-9 DCadmium, Dissolved

9.802 ug/L1.007440-50-8 DCopper, Dissolved

81.12 ug/L8.007440-66-6 DZinc, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Metals and Metallic Compounds (dissolved)

17A18-000_GW.d14

18D0388-12RE1 (Water)

Sampled: 04/17/2018 14:00Method: EPA 200.8 UCT-KED

Instrument: ICPMS2 Analyzed: 02-May-2018 16:37

Preparation Batch: BGD0639

Prepared: 01-May-2018 Final Volume: 25 mL

Preparation Method: REN  EPA 600/4-79-020 4.1.4 HNO3 matrixSample Preparation:

Sample Size: 25 mL

Analyte Limit

Reporting

Result Notes UnitsDilutionCAS Number

630050 ug/L25.07440-02-0 DNickel, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0639 - REN  EPA 600/4-79-020 4.1.4 HNO3 matrix

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICPMS2   Analyst: MCB

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte Isotope

Prepared: 01-May-2018   Analyzed: 02-May-2018 13:13Blank (BGD0639-BLK1)

0.100ND ug/L UCadmium, Dissolved 111

0.100ND ug/L UCadmium, Dissolved 114

0.500ND ug/L UCopper, Dissolved 63

0.500ND ug/L UCopper, Dissolved 65

0.500ND ug/L UNickel, Dissolved 60

0.500ND ug/L UNickel, Dissolved 62

4.00ND ug/L UZinc, Dissolved 66

4.00ND ug/L UZinc, Dissolved 67

Prepared: 01-May-2018   Analyzed: 02-May-2018 15:00LCS (BGD0639-BS1)

0.10024.6 80-12098.6ug/L 25.0Cadmium, Dissolved 111

0.10024.5 80-12098.2ug/L 25.0Cadmium, Dissolved 114

0.50028.6 80-120114ug/L 25.0Copper, Dissolved 63

0.50029.0 80-120116ug/L 25.0Copper, Dissolved 65

0.50028.3 80-120113ug/L 25.0Nickel, Dissolved 60

0.50027.2 80-120109ug/L 25.0Nickel, Dissolved 62

4.0088.8 80-120111ug/L 80.0Zinc, Dissolved 66

4.0083.3 80-120104ug/L 80.0Zinc, Dissolved 67

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0695 - WMN (No Prep)

Metals and Metallic Compounds (dissolved) - Quality Control

Instrument: ICP2   Analyst: TCH

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 02-May-2018   Analyzed: 03-May-2018 14:44Blank (BGD0695-BLK1)

0.05000.0113 mg/L J0.0085Aluminum, Dissolved

0.0500ND mg/L U0.0047Arsenic, Dissolved

0.0030ND mg/L U0.0007Barium, Dissolved

0.0500ND mg/L U0.0051Calcium, Dissolved

0.0500ND mg/L U0.0013Iron, Dissolved

0.0500ND mg/L U0.0160Magnesium, Dissolved

0.0010ND mg/L U0.0003Manganese, Dissolved

0.500ND mg/L U0.0520Potassium, Dissolved

0.5000.101 mg/L J0.0114Sodium, Dissolved

Prepared: 02-May-2018   Analyzed: 03-May-2018 15:14LCS (BGD0695-BS1)

0.05002.05 80-120103mg/L 2.000.0085Aluminum, Dissolved

0.05002.25 80-120112mg/L 2.000.0047Arsenic, Dissolved

0.00302.18 80-120109mg/L 2.000.0007Barium, Dissolved

0.050010.5 80-120105mg/L 10.00.0051Calcium, Dissolved

0.05002.10 80-120105mg/L 2.000.0013Iron, Dissolved

0.050010.6 80-120106mg/L 10.00.0160Magnesium, Dissolved

0.00100.507 80-120101mg/L 0.5000.0003Manganese, Dissolved

0.50010.3 80-120103mg/L 10.00.0520Potassium, Dissolved

0.50010.4 80-120104mg/L 10.00.0114Sodium, Dissolved

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0704 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: DX2100   Analyst: KK

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 27-Apr-2018   Analyzed: 01-May-2018 13:54Blank (BGD0704-BLK1)

0.100ND mg/L U0.100Chloride

0.100ND mg/L U0.100Sulfate

Prepared: 27-Apr-2018   Analyzed: 01-May-2018 14:13LCS (BGD0704-BS1)

0.1001.45 90-11096.9mg/L 1.500.100Chloride

0.1001.38 90-11091.7mg/L 1.500.100Sulfate

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.

Page 114 of 118 18D0388 ARISample FINAL 16 May 2018 1252



Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0716 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: TOC-LCSH   Analyst: AGW

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 27-Apr-2018   Analyzed: 27-Apr-2018 20:24Blank (BGD0716-BLK1)

0.50ND mg/L U0.50Total Organic Carbon

Prepared: 27-Apr-2018   Analyzed: 27-Apr-2018 20:43LCS (BGD0716-BS1)

0.5021.08 90-110105mg/L 20.000.50Total Organic Carbon

Prepared: 27-Apr-2018   Analyzed: 27-Apr-2018 21:02LCS (BGD0716-BS2)

0.5021.41 90-110107mg/L 20.000.50Total Organic Carbon

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Batch BGD0762 - No Prep Wet Chem

Wet Chemistry - Quality Control

Instrument: Accumet  AR60   Analyst: UW

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  QC Sample/Analyte

Detection

Limit

Prepared: 30-Apr-2018   Analyzed: 30-Apr-2018 14:51Blank (BGD0762-BLK1)

1.00ND mg/L CaCO3 U1.00Alkalinity, Total

Prepared: 30-Apr-2018   Analyzed: 30-Apr-2018 14:51Reference (BGD0762-SRM1)

1.00104 90.37-108.3396.5mg/L CaCO3 1081.00Alkalinity, Total

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Certified Analyses included in this Report

CertificationsAnalyte

EPA 200.8 UCT-KED in Water

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-111

NELAP,WADOE,WA-DW,DoD-ELAPCadmium-114

NELAP,WADOE,WA-DW,DoD-ELAPCopper-63

NELAP,WADOE,WA-DW,DoD-ELAPCopper-65

NELAP,WADOE,WA-DW,DoD-ELAPNickel-60

NELAP,WADOE,WA-DW,DoD-ELAPNickel-62

NELAP,WADOE,WA-DW,DoD-ELAPZinc-66

NELAP,WADOE,WA-DW,DoD-ELAPZinc-67

EPA 300.0 in Water

DoD-ELAP,WADOE,WA-DW,NELAPChloride

DoD-ELAP,WADOE,WA-DW,NELAPSulfate

EPA 6010C in Water

WADOE,NELAPAluminum

WADOE,NELAPArsenic

WADOE,NELAPBarium

WADOE,NELAPCalcium

WADOE,NELAPIron

WADOE,NELAPPotassium

WADOE,NELAPMagnesium

WADOE,NELAPManganese

WADOE,NELAPSodium

EPA 9060A in Water

DoD-ELAP,WADOE,NELAPTotal Organic Carbon

SM 2320 B-97 in Water

DoD-ELAP,WADOE,WA-DW,NELAPAlkalinity, Total

Code Description Number Expires

UST-033Alaska Dept of Environmental Conservation 05/11/2018ADEC

2748California Department of Public Health CAELAP 06/30/2018CALAP

66169DoD-Environmental Laboratory Accreditation Program 02/07/2019DoD-ELAP

WA100006-011ORELAP - Oregon Laboratory Accreditation Program 05/12/2019NELAP

C558WA Dept of Ecology 06/30/2018WADOE

C558Ecology - Drinking Water 06/30/2018WA-DW

Analytical Resources, Inc. The results in this report apply to the samples analyzed in accordance with the 

chain of custody document. This analytical report must be reproduced in its 

entirety.
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Project:

Project Number:

Project Manager:

Reported:

Aspect Consulting, LLC.

401 Second Avenue South,  Suite 201 [none]

Delia Massey

Art Brass

16-May-2018 12:52Seattle WA, 98104

Analytical ReportAnalytical Chemists and Consultants

Analytical Resources, Incorporated

Notes and Definitions 

Flagged value is not within established control limits.*

The reported value is from a dilutionD

Estimated concentration value detected below the reporting limit.J

This analyte is not detected above the applicable reporting or detection limit.U

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

[2C] Indicates this result was quantified on the second column on a dual column analysis.
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ANALYTICAL REPORT
May 11 ,  2018

Analytical Resources - Tukwila, WA

Sample Delivery Group: L990515

Samples Received: 05/02/2018

Project Number: 18D0388

Description: Art Brass

Report To: Amanda Volgardsen

4611 S. 134th Pl

Tukwila, WA  98168

Entire Report Reviewed By:

May 11 ,  2018

[Preliminary Report]

Brian Ford
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

May 11 ,  2018

Brian Ford
Technica l  Serv ice Representa t ive
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

18D0388-01  L990515-01  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-03  L990515-02  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-04  L990515-03  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-05  L990515-04  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-06  L990515-05  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-07  L990515-06  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-08  L990515-07  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-09  L990515-08  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

18D0388-10  L990515-09  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH

Collected by Collected date/time Received date/time

18D0388-11  L990515-10  GW 04/17/18 14:00 05/02/18 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Wet Chemistry by Method 2310 B-2011 WG1106405 1 05/10/18 13:30 05/10/18 13:30 TH
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All radiochemical sample results for 
solids are reported on a dry weight basis with the exception of tritium, carbon-14 and radon, unless wet 
weight was requested by the client.  All Method and Batch Quality Control are within established 
criteria except where addressed in this case narrative, a non-conformance form or properly qualified 
within the sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Brian Ford
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 9 0 5 1 5

18D0388-01
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-01 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 9 0 5 1 5

18D0388-03
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-02 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 9 0 5 1 5

18D0388-04
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-03 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 9 0 5 1 5

18D0388-05
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-04 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 9 0 5 1 5

18D0388-06
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-05 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 9 0 5 1 5

18D0388-07
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-06 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 9 9 0 5 1 5

18D0388-08
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-07 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 9 9 0 5 1 5

18D0388-09
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-08 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 9 9 0 5 1 5

18D0388-10
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-09 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 9 9 0 5 1 5

18D0388-11
C o l l e c t e d  d a t e / t i m e :   0 4 / 1 7 / 1 8  1 4 : 0 0

Wet Chemistry by Method 2310 B-2011

 Result Qualifier MDL RDL Dilution Analysis Batch

Analyte ug/l ug/l ug/l date / time

Acidity U T8 3630 10000 1 05/10/2018 13:30 WG1106405

Sample Narrative: 

     L990515-10 WG1106405: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG1106405
W e t  C h e m i s t r y  b y  M e t h o d  2 3 1 0  B - 2 0 1 1 L 9 9 0 5 1 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3308675-1  05/10/18 13:30

 MB Result MB Qualifier MB MDL MB RDL

Analyte ug/l ug/l ug/l

Acidity U 3630 10000

Sample Narrative: 

     BLANK: Endpoint pH 8.3

L990515-01 Original Sample (OS) • Duplicate (DUP)

(OS) L990515-01  05/10/18 13:30 • (DUP) R3308675-4  05/10/18 13:30

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte ug/l ug/l % %

Acidity U ND 1 0.000 20

Sample Narrative: 

     OS: Endpoint pH 8.3

     DUP: Endpoint pH 8.3

L991334-04 Original Sample (OS) • Duplicate (DUP)

(OS) L991334-04  05/10/18 13:30 • (DUP) R3308675-5  05/10/18 13:30

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits

Analyte ug/l ug/l % %

Acidity 10000 10000 1 0.000 20

Sample Narrative: 

     OS: Endpoint pH 8.3

     DUP: Endpoint pH 8.3

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3308675-2  05/10/18 13:30 • (LCSD) R3308675-3  05/10/18 13:30

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte ug/l ug/l ug/l % % % % %

Acidity 20000 20000 20000 100 100 85.0-115 0.000 20

Sample Narrative: 

     LCS: Endpoint pH 8.3

     LCSD: Endpoint pH 8.3
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Abbreviations and Definitions

MDL Method Detection Limit.

ND Not detected at the Reporting Limit (or MDL where applicable).

RDL Reported Detection Limit.

Rec. Recovery.

RPD Relative Percent Difference.

SDG Sample Delivery Group.

U Not detected at the Reporting Limit (or MDL where applicable).

Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.

Dilution

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.

Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.

Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.

Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

Result

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.

Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

Quality Control 
Summary (Qc)

This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.

Sample Chain of 
Custody (Sc)

This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.

Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description

T8 Sample(s) received past/too close to holding time expiration.
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ONE LAB. NATIONWIDE.

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other lab 
is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the network 
laboratories in our industry. The most significant benefit to our one location design is the design of our laboratory campus. The model is conducive to accelerated productivity, decreasing 
turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE. 
* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by ESC Lab Sciences.

 

State Accreditations
Alabama 40660  Nebraska NE-OS-15-05

Alaska 17-026  Nevada TN-03-2002-34

Arizona AZ0612  New Hampshire 2975

Arkansas 88-0469  New Jersey–NELAP TN002

California 2932  New Mexico ¹ n/a

Colorado TN00003  New York 11742

Connecticut PH-0197  North Carolina Env375

Florida E87487  North Carolina ¹ DW21704

Georgia NELAP  North Carolina ³ 41

Georgia ¹ 923  North Dakota R-140

Idaho TN00003  Ohio–VAP CL0069

Illinois 200008  Oklahoma 9915

Indiana C-TN-01  Oregon TN200002

Iowa 364  Pennsylvania 68-02979

Kansas E-10277  Rhode Island LAO00356

Kentucky ¹ ⁶ 90010  South Carolina 84004

Kentucky ² 16  South Dakota n/a

Louisiana AI30792  Tennessee ¹ ⁴ 2006

Louisiana ¹ LA180010  Texas T 104704245-17-14

Maine TN0002  Texas ⁵ LAB0152

Maryland 324  Utah TN00003

Massachusetts M-TN003  Vermont VT2006

Michigan 9958  Virginia 460132

Minnesota 047-999-395  Washington C847

Mississippi TN00003  West Virginia 233

Missouri 340  Wisconsin 9980939910

Montana CERT0086  Wyoming A2LA

     

Third Party  Federal Accreditations
A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789

A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01

Canada 1461.01  USDA P330-15-00234

EPA–Crypto TN00003    

ACCREDITATIONS & LOCATIONS

 

¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable

 

 

Our Locations
ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.
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1 Introduction 

This report summarizes the findings of the United States Environmental Protection 

Agency (USEPA) Stage 2A data validation performed on analytical data for the 

groundwater samples collected on January 29 – February 1, 2018 for Art Brass Pilot Test 

sampling. This data quality review is divided into sections by sample delivery group 

(SDG). A complete list of samples and analyses for each SDG is provided in the Sample 

Index at the beginning of each section. 

This data quality review was performed by a validator in a different organizational unit of 

Aspect Consulting than those who make use of the Art Brass Plating data for site 

decisions. The validator works independently, with no interference from those who 

collect and use the Art Brass Plating site data. 

Samples were analyzed for assorted analytes by Analytical Resources, Inc. (ARI), and 

Acidity by ESC Lab Sciences (ESC). The analytical methods are summarized below: 

Analysis Method Laboratory 

Acidity SM 2310B ESC 

Alkalinity SM 2320B ARI 

Anions EPA 300.0 ARI 

Dissolved Gasses RSK-175 ARI 

Metals EPA 200.8/SW 6010C ARI 

VOC SW 8260C ARI 

TOC SW 9060 ARI 

 

The validation followed the procedures documented in the analytical methods, the 

Quality Assurance Project Plan (QAPP; in Appendix A to Aspect, 2013), the National 

Functional Guidelines for Organic Data Review (USEPA, 2017), and Contract 

Laboratory Program SOW (USEPA, 2016). Data assigned a J qualifier (estimated) 

may be used for site evaluation purposes but the reasons for qualification should be 

taken into account when interpreting sample concentrations. Data marked as rejected 

(R) should not be used under any circumstances. Values without qualification meet 

all data measurement quality objectives and are suitable for use.  
Data qualifier definitions and a summary table of the qualified data are included in the 

Qualified Data Summary at the end of this report. Data qualifiers have been incorporated 

into the project chemistry database to reflect the validation in this report.  

 

 

 

 
 



2 Data Validation Findings for SDG 18B0022 

Groundwater samples in this SDG, and the chemical analyses performed on them, are 

tabulated below. The sections below describe the results of the data quality review by 

analyte group (analysis).  

Sample Index 

      Analyses 

Sample ID 
Sample 

Date Type EPA200.8 EPA300.0 SM2320B SW6010C SW9060 

IW-1-020118 2/1/2018 N X X X X X 

IW-2-020118 2/1/2018 N X X X X X 

IW-7-020118 2/1/2018 N X         

IW-7-020118-D 2/1/2018 FD X         

MW-1-013118 1/31/2018 N X X X X X 

MW-3-012918 1/29/2018 N X X X X X 

MW-3-30-013118 1/31/2018 N X X X X X 

MW-8-013118 1/31/2018 N X X X X X 

PSW-6-020118 2/1/2018 N X X X X X 

PSW-7-020118 2/1/2018 N   X X X X 

PSW-8-020118 2/1/2018 N X X X X X 

 

 

2.1 Receiving 

Samples were received in good condition.  No action or qualification was needed. 

 

 

2.2 Anions (EPA 300.0) 

2.2.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.2.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

An MRL check standard was reported with the analysis, and met control criteria. 

No further qualification or action was needed. 

 



2.2.3 Laboratory Control Samples (LCS) 
All LCS %R were within the control limits.  No qualification or action was needed. 

 

2.2.4 Matrix Spike (MS) 
All MS %R were within control limits.  No qualification or action was needed. 

 

2.2.5 Lab Duplicate (DUP) 
All DUP RPDs were within control limits.  No qualification or action was needed. 

 

2.2.6 Overall Assessment 
Accuracy was acceptable based on the LCS and MS %Rs.  Precision was acceptable 

based on the DUP RPD values.  The data are acceptable for use as qualified. 

 

 

2.3 Metals (EPA 200.8/SW 6010C) 

2.3.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.3.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

Results detected between the RL and MDL have been qualified as estimated (J). 

No further qualification or action was needed. 

 

2.3.3 Laboratory Control Samples (LCS) 
All LCS %R were within the control limits.  No qualification or action was needed. 

 

2.3.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
All MS/MSD %R and RPD were within control limits.  No further action was needed. 

 

2.3.5 Lab Duplicate (DUP) 
All DUP RPDs were within control limits.  No qualification or action was needed. 



2.3.6 Field Duplicate (FD) 
A field duplicate was collected of sample IW-7-020118.  The RPD between the parent 

and duplicated were within control limits.  No action needed. 

 

2.3.7 Overall Assessment 
Accuracy was acceptable based on the LCS/LCSD and MS/MSD.  Precision was 

acceptable based on the LCS/LCSD, MS/MSD, FD and DUP RPD values.  The data are 

acceptable for use as qualified. 

 

 

2.4 Alkalinity (SM 2023B) 

2.4.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.4.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

An MRL check standard was reported with the analysis, and met control criteria. 

No further qualification or action was needed. 

 

2.4.3 Certified Reference Material (RM) 
All RM %R were within the control limits.  No qualification or action was needed. 

 

2.4.4 Lab Duplicate (DUP) 
All DUP RPDs were within control limits.  No qualification or action was needed. 

 

2.4.5 Overall Assessment 
Accuracy was acceptable based on the RM and MRL.  Precision was acceptable based on 

the DUP RPD values.  The data are acceptable for use as qualified.  

 

 



2.5 Total Organic Carbon (SW 9060) 

2.5.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.5.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

An MRL check standard was reported with the analysis, and met control criteria. 

No further qualification or action was needed. 

 

2.5.3 Laboratory Control Samples (LCS) 
All LCS %R were within the control limits.  No qualification or action was needed. 

 

2.5.4 Matrix Spike (MS) 
All MS %R were within control limits.  No qualification or action was needed. 

 

2.5.5 Overall Assessment 
Accuracy was acceptable based on the LCS and MS.  Precision was acceptable based on 

the DUP RPD values.  The data are acceptable for use as qualified.  



3 Data Validation Findings for SDG L968458 

Groundwater samples in this SDG, and the chemical analyses performed on them, are 

tabulated below. The sections below describe the results of the data quality review by 

analyte group (analysis).  

Sample Index 

  Analysis 

Sample ID Sample Date Type SM2310B 

IW-1-020118 2/1/2018 N X 

IW-2-020118 2/1/2018 N X 

MW-1-013118 1/31/2018 N X 

MW-3-012918 1/29/2018 N X 

MW-3-30-013118 1/31/2018 N X 

MW-8-013118 1/31/2018 N X 

PSW-6-020118 2/1/2018 N X 

PSW-7-020118 2/1/2018 N X 

PSW-8-020118 2/1/2018 N X 

 

 

3.1 Receiving 

Samples were subcontracted from ARI to ESC for analysis, and received in good 

condition. 

No action or qualification was needed. 

 

 

3.2 Acidity (SM 2310B) 

3.2.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

3.2.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

No further qualification or action was needed. 

 



3.2.3 Laboratory Control Samples/Laboratory Control Sample 
Duplicates (LCS/LCSD) 
All LCS and LCSD %R and RPD were within the control limits.  No qualification or 

action was needed. 

 

3.2.4 Lab Duplicate (DUP) 
All DUP RPDs were within control limits.  No qualification or action was needed. 

 

3.2.5 Overall Assessment 
Accuracy was acceptable based on the LCS/LCSD %Rs.  Precision was acceptable based 

on the LCS/LCSD and DUP RPD values.  The data are acceptable for use as qualified. 

 

 

 



4 Qualified Data Summary 

Qualified sample results are listed below.  This list does not include non-detected values 

simply qualified U.  This list also does not include results that were rejected in favor of a 

better ranged dilution. 

Qualified Sample Results 

Sample SDG Analyte Qualifier Reason 

IW-2-020118 10B0022 Arsenic J Result detected below RL 

MW-3-012918 10B0022 Arsenic J Result detected below RL 

MW-8-013118 10B0022 Aluminum J Result detected below RL 

PSW-6-020118 10B0022 Arsenic J Result detected below RL 

PSW-7-020118 10B0022 Arsenic J Result detected below RL 

 

 

 

 

 

 

 

Data Qualifier Definitions 

 

Data 
Qualifier 

Definition 

J 
The analyte was detected above the reported quantitation limit, and the reported 
concentration was an estimated value. 

R 
The sample results are unusable due to the quality of the data generated 
because certain criteria were not met. The analyte may or may not be present in 
the sample. 

U 
The analyte was analyzed for, but was considered not detected at the reporting 
limit or reported value. 

UJ 
The analyte was analyzed for, and the associated quantitation limit was an 
estimated value. 
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1 Introduction 

This report summarizes the findings of the United States Environmental Protection 

Agency (USEPA) Stage 2A data validation performed on analytical data for the 

composite soil samples collected on February 8, 2018 for Art Brass Pilot Test sampling. 

This data quality review is divided into sections by sample delivery group (SDG). A 

complete list of samples and analyses for each SDG is provided in the Sample Index at 

the beginning of each section. 

This data quality review was performed by a validator in a different organizational unit of 

Aspect Consulting than those who make use of the Art Brass Plating data for site 

decisions. The validator works independently, with no interference from those who 

collect and use the Art Brass Plating site data. 

Samples were analyzed for assorted analytes by Analytical Resources, Inc. (ARI), and 

Sulfur by Hazen Research Inc. (Hazen). The analytical methods are summarized below: 

Analysis Method Laboratory 

Metals SW 6010C ARI 

Solids PSEP/SM 2540G ARI 

Sulfide SM 4500 S2D ARI 

Sulfur ASTM E1915 Hazen 

Total Carbons PLUMB81TC ARI 

 

The validation followed the procedures documented in the analytical methods, the 

Quality Assurance Project Plan (QAPP; in Appendix A to Aspect, 2013), the National 

Functional Guidelines for Organic Data Review (USEPA, 2017), and Contract 

Laboratory Program SOW (USEPA, 2016). Data assigned a J qualifier (estimated) 

may be used for site evaluation purposes but the reasons for qualification should be 

taken into account when interpreting sample concentrations. Data marked as rejected 

(R) should not be used under any circumstances. Values without qualification meet 

all data measurement quality objectives and are suitable for use.  
Data qualifier definitions and a summary table of the qualified data are included in the 

Qualified Data Summary at the end of this report. Data qualifiers have been incorporated 

into the project chemistry database to reflect the validation in this report.  

 

 

 

 
 



2 Data Validation Findings for SDG 18B0133 

Soil composite samples in this SDG, and the chemical analyses performed on them, are 

tabulated below. The sections below describe the results of the data quality review by 

analyte group (analysis).  

Sample Index 

  Analyses 

Sample ID 
Sample 

Date Type PLUMB81TC 
PSEP-

PS 
SM 

2540G 
SM 

4500S2D 
SW 

6010C 
ASTM 
E1915 

8F18_AB_1001 2/8/2018 N X X X X X X 

8F18_AB_1002 2/8/2018 N X X X X X X 

 

 

2.1 Receiving 

Samples were composited by Anchor QEA before being sent to ARI for analysis.  

Samples were received in good condition.  No action or qualification was needed. 

 

 

2.2 Total Carbons (PLUMB81TC) 

2.2.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.2.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

No further qualification or action was needed. 

 

2.2.3 Certified Reference Materials (RM) 
All RM %R were within the control limits.  No qualification or action was needed. 

 

2.2.4 Matrix Spike (MS) 
All MS %R were within control limits, with the exception of Total Organic Carbon 

(TOC), which was low.  Associated TOC results have been qualified as estimated (J/UJ).  

No further qualification or action was needed. 

 



2.2.5 Lab Duplicate (DUP) 
All DUP RPDs were within control limits, with the exception of Total Organic Carbon 

(TOC), which exceeded the RPD control limit.  TOC results have been qualified as 

estimated (J/UJ).   No further qualification or action was needed. 

 

2.2.6 Reanalyses/Reextractions 
The lab reextracted and reanalyzed sample 8F18_AB_1001 due to matrix interference 

concerns.  The initial extraction/analysis has been flagged as non-reportable/rejected (R), in 
preference of the reextraction results. 

 

2.2.7 Overall Assessment 
Accuracy was acceptable based on the RM and MS %Rs, except as noted above.  

Precision was acceptable based on the DUP RPD values, except as noted above.  The 

data are acceptable for use as qualified. 

 

 

2.3 Total Solids (PSEP-PS/SM2540G) 

2.3.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.3.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

No further qualification or action was needed. 

 

2.3.3 Lab Duplicate (DUP) 
All DUP RPDs were within control limits.  No qualification or action was needed. 

 

2.3.4 Overall Assessment 
Precision was acceptable based on the DUP RPD values.  The data are acceptable for use 

as qualified. 

 

 



2.4 Sulfide (SM 4500S2D) 

2.4.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.4.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

No further qualification or action was needed. 

 

2.4.3 Laboratory Control Samples (LCS) 
All LCS %R were within the control limits.  No qualification or action was needed. 

 

2.4.4 Matrix Spike (MS) 
All MS %R were below control limits.  Results have been qualified as estimated (J/UJ).  

No further action was needed. 

 

2.4.5 Lab Duplicate (DUP) 
All DUP RPDs were within control limits.  No qualification or action was needed. 

 

2.4.6 Overall Assessment 
Accuracy was acceptable based on the LCS and MS, except as noted above.  Precision 

was acceptable based on the DUP RPD values.  The data are acceptable for use as 

qualified.  

 

2.5 Metals (SW 6010C) 

2.5.1 Holding Times 
Samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.5.2 Method Blanks/Detection Levels 
Target analytes were not detected at or above the reporting levels in the method blank.   

Analytes detected between the RL and MDL have been qualified as estimated (J). 



No further qualification or action was needed. 

 

2.5.3 Laboratory Control Samples (LCS) 
All LCS %R were within the control limits.  No qualification or action was needed. 

 

2.5.4 Overall Assessment 
Accuracy was acceptable based on the LCS.  The data are acceptable for use as qualified. 

 

2.6 Sulfur (ASTM E1915) 

2.6.1 Subcontract 
Hazen Research Inc was subcontracted by ARI to preform sulfur analysis on the samples.  

Samples were split by ARI and sent on to Hazen.   Results and reports from Hazen did 

not include any QC results. 

 

2.6.2 Holding Times 
Based on report dates, samples were analyzed within the requisite holding time limit.  

No actions needed. 

 

2.6.3 Overall Assessment 
Insufficient information received to perform level 2 data validation on this analysis.   

 

 



3 Qualified Data Summary 

Qualified sample results are listed below.  This list does not include non-detected values 

simply qualified U.  This list also does not include results that were rejected in favor of a 

better ranged dilution. 

Qualified Sample Results 

Sample Analyte Qualifier Reason 

8F18_AB_1001 Cadmium J Detected below RL 

8F18_AB_1001 Sulfide UJ MS %R Low 

8F18_AB_1001 Total Inorganic Carbon R Rejected in favor of reextraction 

8F18_AB_1001 Total Organic Carbon J MS %R Low; Dup RPD high 

8F18_AB_1002 Cadmium J Detected below RL 

8F18_AB_1002 Sulfide UJ MS %R Low 

8F18_AB_1002 Total Organic Carbon J MS %R Low; Dup RPD high 

 

 

 

 

 

 

 

Data Qualifier Definitions 

 

Data 
Qualifier 

Definition 

J 
The analyte was detected above the reported quantitation limit, and the reported 
concentration was an estimated value. 

R 
The sample results are unusable due to the quality of the data generated 
because certain criteria were not met. The analyte may or may not be present in 
the sample. 

U 
The analyte was analyzed for, but was considered not detected at the reporting 
limit or reported value. 

UJ 
The analyte was analyzed for, and the associated quantitation limit was an 
estimated value. 
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In Situ Metals Immobilization Bench-Scale 
Pilot Test Laboratory Report – Anchor QEA 



Memorandum June 4, 2018 

 

6720 SW Macadam Avenue, Suite 125 

Portland, Oregon 97219 

503.670.1108 DRAFT 

 

To: Dana Cannon and Adam Griffin, Aspect Consulting  

From: Jessica Goin and Dimitri Vlassopoulos, Anchor QEA LLC 

Re: In Situ Metals Immobilization Bench-Scale Pilot Testing Laboratory Report  

 

This technical memorandum summarizes the laboratory testing performed by Anchor QEA LLC 

(Anchor QEA) as described in the In Situ Metals Immobilization – Pilot Testing Work Plan, West of 4th 

Site, Site Unit 1 (Aspect Consulting, 2017). 

The laboratory pilot study was performed as described in Section 4.2 of the Work Plan, with the 

modifications as noted in the Field Implementation Work Plan. 

Materials and Methods 

Samples 

Soil samples were collected by Aspect Consulting (Aspect) from borings IW-1 and IW-2 as described 

in section 4.1.2 of the Work Plan.  Groundwater samples were collected by Aspect as described in 

4.1.3, with the substitution of an inflatable Cubitainer rather than a carboy to minimize exposure to 

oxygen. All samples were sealed in barrier bags as described and maintained at 4 degrees Celsius 

(°C) for handling and storage. Samples were delivered to Anchor QEA by Aspect. All sample 

processing was performed under a nitrogen atmosphere. The baseline Monitoring Well 3 (MW-3) 

groundwater sample was submitted directly to Analytical Resources Inc. (ARI) Laboratories. 

Alkaline Reagents 

The alkaline reagents tested in the laboratory pilot study include purified grade sodium hydroxide 

and sodium bicarbonate obtained from ChemProducts, and Calmet ® (27-29 percent calcium 

polysulfide solution) obtained from Tessenderlo Kerley.  The reagents were prepared as 0.1 molar (M) 

sodium hydroxide solution, 1.0 M sodium bicarbonate solution, and a 1/100 volume/volume dilution 

of Calmet using Type I reagent water. 

Soil Processing 

Each 6-inch soil core interval was homogenized individuallyindividually, and soil pH measured in a 1 

M potassium chloride slurry.  The soil depth intervals from 11 to 18 and 10 to 18 feet below ground 

surface for IW-1 and IW-2, respectively, were homogenized to generate a single composite sample 

for each location.  The soil pH was determined for each composite sample. Subsamples from each 

composite were submitted to ARI for analysis as described in section 4.2.1 of the Work Plan. 
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Titration Batch Testing 

Titration batch testing was performed as described in section 4.2.2 of the Work Plan.  Alkaline 

reagents were added to stirred groundwater or groundwater-soil slurries in increments (0.1 to 10 

milliliters), and the volume was adjusted as needed between addition steps to target an 

approximately 1 pH unit change with each step. The groundwater-only tests were equilibrated for a 

minimum of 15 minutes following each reagent addition, and the groundwater-soil slurry tests were 

equilibrated for a minimum of 45 minutes following each reagent addition. At each measurement 

point the final pH reading value was recorded after it remained stable for at least 5 minutes. 

The data was used to produce titration curves, and the pH of the slurries was measured again after 

24 and 48 hoursX to determine whether the pH had rebounded and additional reagent would be 

needed to maintain the target pH for the longer 14 day reaction period of the treatment batch 

testing. 

Treatment Batch Testing 

Treatment batch testing was performed as described in section 4.2.3 of the Work Plan, with the 

modifications noted in Section ____ 2.2.3 of the Field Implementation Work Plan.  Multiple additions 

of alkaline reagent were required to maintain the pH over the course of the 14-day reaction period 

for the sodium hydroxide and calcium polysulfide treatments. 

Results 

Baseline Soil and Groundwater Chemistry 

The analytical results for baseline sampling of Monitoring Well 3 groundwater data are summarized 

in Table ____ 3 of the Field Implementation Work Plan.  The analytical results for total metals, organic 

and inorganic carbon, sulfide and total sulfur for the IW-1 and IW-2 soil composites are summarized 

in Table ____ 5 of the Field Implementation Work Plan. 

Titration Batch Testing 

The pH of groundwater and groundwater-soil slurries was adjusted incrementally to pH 10 or until 

further additions did not increase pH. The sodium hydroxide titration tests were stopped at pH 10. 

The sodium bicarbonate titration tests stabilized below pH 9 and further reagent addition did not 

result in increased pH. The calcium polysulfide titration tests stabilized at approximately pH 9.5 and 

further additions did not result in increased pH. For all of the alkaline reagents, a greater volume was 

required to achieve a given pH increase in the groundwater-soil slurries as compared to the 

groundwater only titration tests. 

The titration results are summarized in Tables 1a-1c and presented in Figure ____ 5 of the Field 

Implementation Work Plan. 
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The pH of the groundwater-soil slurry titration tests with sodium bicarbonate remained stable for 48 

hours without further reagent addition. The sodium hydroxide titrations required additional reagent 

after 24 and 48 hours due to rebound.  The calcium polysulfide titrations also required additional 

reagent additions after 24 and 48 hours of reaction due to pH rebound.  

Treatment Batch Testing 

The target pH was achieved and maintained except for the calcium polysulfide treatment tests at Day 

7 and Day 14 (Table 2). Samples were submitted to ARI for analysis as described in section 4.2.3 and 

Table 2 of the Work Plan. Due to limited sample volumes available, samples for alkalinity and acidity 

were diluted prior to submission to ARI. Note that dilution is not recommended for alkalinity 

samples, and the reported values should be considered an approximation. For the same reason, total 

dissolved solids (TDS) was calculated from specific conductance (Table 3). The field parameters and 

analytical results are summarized in Table ____ 7 of the Field Implementation Work Plan. 

For all alkaline reagents, dissolved metals concentrations decreased as compared to the control 

when the groundwater-soil slurry pH was neutralized to pH six and, except for copper, 

concentrations remained low with further increase in pH (Figure 1). The pH of the control decreased 

between Day 1 and Day 14, and metals concentrations were greater in the control at Day 14 than 

Day 1.  

Nickel concentration was approximately 6 milligrams per liter (mg/L) in the control at Day 14. 

Sodium hydroxide and sodium bicarbonate treatments decreased nickel concentration by a factor of 

50 as (compared to the control) when the pH was neutralized to pH eight or greater. Calcium 

polysulfide amendment in the pH ten batch tests decreased the nickel concentration to less than 0.1 

mg/L. However, for the calcium polysulfide tests for which the final pH was less than that of the 

control, nickel concentrations were similar to the control.       

Zinc concentration was 80 µg/L in the control at Day 14, and the concentrations were decreased by 

an order of magnitude in all treatment tests except for the acidic calcium polysulfide tests, in which 

concentrations were similar to or slightly increased as compared to the control. Zinc was not 

detected in any test with a pH greater than seven.  

Copper concentrations were less than 10 micrograms per liter (µg/L) in the control, and for sodium 

hydroxide and sodium bicarbonate tests, concentrations were decreased by a factor of 3 for the pH 

six tests, and by a factor of 1.5 for the pH eight tests as compared to the control. Copper 

concentrations were elevated as compared to the control in the pH ten tests and in the acidic 

calcium polysulfide tests. 

Cadmium concentrations were less than 1 µg/L in the control and less than the detection limit for all 

treatment tests, except the calcium polysulfide treatments in which the pH decreased to less than 
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that of the control.  Cadmium concentrations in the acidic calcium polysulfide tests were similar to 

the control.  

Summary 

Addition of alkaline reagents successfully neutralized the acidity of site groundwater in contact with 

site soil. At circumneutral pH, this neutralization resulted in an order of magnitude decrease in 

concentrations of nickel and zinc, a factor of three decrease in copper concentrations, and cadmium 

concentrations less than the detection limit. When the treatment tests were amended to a basic pH, 

nickel concentrations were decreased by two orders of magnitude, and cadmium and zinc 

concentrations were less than the detection limit, however, copper concentrations were elevated 

compared to the control.  

References 

Aspect Consulting, IN SITU METALS IMMOBILIZATION - PILOT TESTING WORK PLAN West of 4th Site 

- Site Unit 1, December 21, 2017 

Tables 

Table 1a 

Sodium Bicarbonate Titrations 

Step Groundwater  Groundwater-Soil Slurry 

 
1.0 molar NaHCO3 

added (µL) 
pH 

1.0 molar NaHCO3 

added (µL) 
pH 

0 0 4.74 0 4.36 

1 100 5.97 100 5.31 

2 100 6.34 100 5.89 

3 250 7.04 250 6.17 

4 500 7.96 500 6.40 

5 500 8.21 1,000 7.58 

6 500 8.37 1,000 7.71 

7 500 8.45 1,000 8.03 

8 2,000 8.60 1,000 8.15 

9 5,000 8.84 1,000 8.27 

10 5,000 8.76 1,000 8.43 

11  --   -- 2,000 8.46 

12   --   -- 10,000 8.59 

13   --  --  10,000 8.56 

Note: 

NaHCO3 = sodium bicarbonate  

µL = microliter 
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Table 1b 

Sodium Hydroxide Titrations 

Step Groundwater  Groundwater-Soil Slurry 

 
0.1 molar NaOH added 

(µL) 
pH 

0.1 molar NaOH added 

(µL) 
pH 

0 0 4.60 0 4.54 

1 300 5.31 300 5.02 

2 300 5.82 300 5.32 

3 300 6.68 300 5.40 

4 600 8.51 900 5.74 

5 500 8.93 2,000 7.30 

6 600 9.27 1,500 8.90 

7 600 9.60 1,000 9.46 

8 600 9.81 1,000 9.67 

9 600 10.04 1,500 10.02 

Note: 

NaOH = sodium hydroxide 

µL = microliter 

 

Table 1c 

Calcium Polysulfide (Calmet) Titrations 

Step Groundwater  Groundwater-Soil Slurry 

 
1/100  Calmet added 

(µL) 
pH 

1/100 Calmetadded  

(µL) 
pH 

0 0 4.71 0 4.61 

1 1,000 5.37 1,000 5.07 

2 1,000 6.23 1,000 5.23 

3 1,000 7.55 1,000 5.33 

4 1,500 8.45 2,000 5.46 

5 1,500 8.89 3,000 5.80 

6 2,000 9.33 4,000 7.04 

7 2,000 9.40 3,500 7.85 

8 3,000 9.44 4,000 8.78 

9 4,000 9.14 4,000 9.50 

10 4,000 9.25  -- -- 

Note: 

µL = microliter 
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Table 2 

Total Alkaline Reagent Volumes Added and Final pH for Treatment Tests 

Reagent Batch 
Target 

pH 

Total Reagent Volume 

Added (µL) 
Day Final pH 

Sodium Bicarbonate 

1.0 M 

 

1A 

6 
250 

 

1 6.52 

1A 3 6.58 

1A 7 6.39 

1A 14 6.34 

1B 1 6.39 

1B 3 5.95 

1B 7 5.74 

1B 14 5.61 

1C 

8 
1,980 

 

1 7.98 

1C 3 7.74 

1C 7 7.73 

1C 14 8.37 

Sodium Hydroxide   0.1 

M 

 

2A 

6 
1,300 

 

1 5.97 

2A 3 6.04 

2A 7 6.19 

2A 14 5.78 

2B 

8 

2,500 1 7.89 

2B 3,200 3 7.82 

2B 
3,950 

7 8.42 

2B 14 7.75 

2C 

10 

 

6,000 
1 10.37 

2C 3 10.06 

2C 6,750 7 9.73 

2C 7,250 14 9.84 

Calmet 1/100 dilution 

3A 

6 

2,250 1 5.75 

3A 2,750 3 6.06 

3A 4,750 7 3.69 

3A 9,750 14 3.15 

3B 

8 

12,500 1 8.52 

3B 
13,500 

3 7.75 

3B 7 7.84 

3B 23,500 14 4.12 

3C 

10 

25,000 1 10.05 

3C 30,000 3 9.10 

3C 34,000 7 9.49 

3C 44,000 14 8.59 

Note: 

µL = microliters 

M=molar 
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Table 3 

Equations for Calculation of Total Dissolved Solids from SepcificSpecific Conductance in 

Groundwater-Soil Slurries 

Reagent Equation 

Sodium Bicarbonate TDS (mg/L) = 0.00175*SC (uS/cm)-0.256 

Sodium Hydroxide TDS = 0.00095*SC+0.111 

Calmet TDS = 0.00042*SC-0.095 

Note:s: 

Equation developed by linear regression of TDS and SC results for a range of alkaline reagent additions in water-soil slurries 

µS/cm = microsiemens per centimeter 

mg/L = milligrams per liter 

R2 = coefficient of determination 

TDS = total dissolved solids 

SC = specific conductance 
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Figure 

Figure 1  

Dissolved Metals Concentrations as a Function of pH in Soil-Groundwater Slurries 
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APPENDIX G 

Vendor Technical Specs 



 
         Technical Information Manual 

 

2.4.4 
 
 
 

PRODUCT DATA SHEET 
January, 2007 

6500 GALLON POLY TANK 
(Original Style and Total Drain) 

 
GENERAL INFORMATION 
This type of tank is not to be used for food applications. Potable 
water applications are generally not acceptable and must be 
reviewed by the Corporate office first for approval. 
WEIGHTS AND MEASURES 
   

» Capacity: _ 6500 gallons (nominal) 

   » Height‡:  _  10’-6” (to top tangent line) 
11’-11” (to top of dome) 
12’-4” (to highest point on top lid) 

   » Diameter:
 : 

 _  10’-0” (nominal) 

   

To the best of our knowledge the technical data contained herein are true and accurate at the date of issuance and are subject to change without prior notice. No guarantee of accuracy is given or 
implied because variations can and do exist. NO WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY BAKERCORP, EITHER EXPRESSED OR IMPLIED. 
 

3020 Old Ranch Parkway • Suite 220 • Seal Beach, CA • 562-430-6262 

» Weight*:
  

 _  Tank: 1700 lbs. – 1975 lbs. 
Pad: 400 lbs. - 450 lbs. 

 
*Varies with origin of manufacture 
‡ Does not include height of pad. Add four inches for pad thickness to determine 
heights from grade when pad is used.  
 
DESIGN PARAMETERS 
   

» Tank 
   Material:
  

_ High Density Polyethylene 

  » Design  
     Pressure: 

 _  0 psi – vented to atmosphere 

  » Design 
     Vacuum: 

 _  0 psi – vented to atmosphere 

» Spec. Gravity 
     Limit: 

 _  Original Style – 1.65 
Total Drain – 1.9 
 

   » Temp. Limit:  _  150° F 
    » Certification:  _  ASTM D1998 (not UL listed) 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RESTRICTIONS 
   

» Sulfuric Acid 
     Storage:
  

_ • 80% concentration maximum 
• Use only tanks with equipment 

numbers ≥ 7376 
• Previously repaired tank cannot be 

used (equipment number should have 
“W” at end) 

• 100° F maximum temperature 
• Top fill only 
• Top manway must be open during 

pneumatic filling of tank 
• Use flexible plumbing fixtures resistant 

to sulfuric acid 
FEATURES 
   

» Top Vent:  _  2” PVC U-vent (two threaded street elbows) 

   » Manway:  _  Top mounted with 24” opening (34 inch 
diameter screw-on cover) 

   » Valves:  _  3” butterfly valve with PVC body and disc, 
Viton O-Ring seal and 316 SS stem.  

   » Ladder:  _  Top mounted bracket for ladder hook-up. 
Ladder is not permanently mounted to 
tank. 

   »  Piping 
     Connections: 

 _  Inlet – 3” with butterfly valve 
Outlet – 3” with butterfly valve 
Top – 4” PVC adapter and PVC cap 

MISCELLANEOUS 
   

» Options:  _  Secondary containment berm 
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PROJECT-SPECIFIC HEALTH AND SAFETY PLAN 
Property Name: Art Brass Plating 

Project Number: 050067 

Prepared By: Delia Massey Date: 6/8/18 

Reviewed By: Name Date: Name 

 

1 INTRODUCTION 
This project-specific health and safety plan (HASP) establishes procedures and practices to protect 

employees of Aspect Consulting, LLC (Aspect) from potential hazards posed by field activities at 

the subject site. In this HASP, measures are provided to minimize potential exposure, accidents, 

and physical injuries that may occur during daily activities and adverse conditions. Contingency 

arrangements are also provided for emergency situations. 

2 EMERGENCY CONTACT INFORMATION 

PROPERTY LOCATION Art Brass Plating 

5516 3rd Avenue South 

Seattle, WA  

NEAREST HOSPITAL Harborview Medical Center 

325 9th Ave, Seattle, WA 98104 

 

Attached figure F-1 shows route to hospital. 

EMERGENCY  

RESPONDERS 

Police, Ambulance, Fire ……………………………………….911 

OTHER CONTACTS Bob Hanford (mobile) …………………..…………....(206) 276-9256 

Doug Hillman, Aspect Consulting (cell)……………(206) 399-0318 

Dana Cannon, Aspect Consulting (cell)….…………(206) 718-9547 

Aspect, Seattle Office …………………….….…….…(206) 328-7443 

Mike Merryfield, Art Brass Plating………….………(206) 767-4443  

IN EVENT OF EMERGENCY, 

CALL FOR HELP AS SOON 

AS POSSIBLE 

Give the following information: 

✓ Where You Are: address, cross streets, or landmarks 

✓ Phone Number you are calling from 

✓ What Happened: type of accident, injury 

✓ How Many Persons need help 

✓ What is Being Done for the victims 

✓ You Hang Up Last: let whomever you called hang up 

first 
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In case of serious injuries or other emergency, immediately call Bob Hanford, Aspect 

Corporate Safety Officer, at (206) 780-7729 or (206)-276-9256. If no response, call Doug 

Hillman at (206) 399-0318 or Tim Flynn at (206) 780-7730. 

3 PERSONNEL ORGANIZATION AND CHAIN OF COMMAND 
The Aspect Project Manager assigns the Site Safety Supervisor and other field personnel for this 

project, has ultimate responsibility for developing this project-specific HASP, and ensuring it is 

complied with during project execution. The Aspect Site Safety Supervisor has responsibility and 

authority for Aspect employees’ safety during site activities. Other Aspect personnel on site have 

the responsibility to comply with this project-specific HASP in coordination with the Site Safety 

Supervisor. 

Aspect Personnel 

Role Name Office Phone Mobile/Cell Phone 

Project Manager Doug Hillman 206-838-5833 206-399-0318 

Project Engineer Adam Griffin 206-780-7746 865-696-7658 

Site Safety Supervisor Bob Hanford 206-780-7729 206-276-9256 

Other Field Personnel Amelia Oates 206-413-5409 585-613-5158 

Other Field Personnel Breeyn Greer 206-812-4739 612-232-7343 

Aspect’s Subcontractors Working On-Site 

Name Task/Role Contact Phone 

Applied Professional 

Services 

Private utility locate Bill Phillips 206-571-1857 

Holt Drilling Drilling contractor Dale Smith 253-604-4878 

    

 

Aspect will inform its subcontractors working on-site of potential fire, explosion, health, safety, or 

other hazards associated with planned site activities, and can make available to them this project-

specific HASP. However, all subcontractors are solely responsible for preparation of their 

own HASP, and for the safety of their employees. 

4 SITE CONTROL PLAN 

4.1 Property Description 

Property Name: Art Brass Plating 

Property Location or Address: 5516 3rd Ave South 

Owners/Tenants: Dean Allstrom/Art Brass Plating 

Current Property Use: Metal Finishing (including plating, polishing, and powder 
coating) 

Past Use of Property (if different): Residential 

Designated Hazardous Waste 

Site? 

No If yes, specify federal, state, or other: 

Industrial Site? Yes 
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Topography: Flat 

Surround Land Use/Nearest 

Population: 

Primarily commercial/light industrial with a few residences; 
nearest population to north and west 

Drinking Water/Sanitary Facilities: On-site 

Site Map: Available in Field Implementation Work Plan 

4.2 Site Access Control 

Describe controls to be used to prevent entry by unauthorized persons: 

 The property is closed to the public (fenced with secured gate). 

 Traffic cones, barriers, chain-link fence, and caution tape used, as needed. 

Describe how exclusion zones and contamination reduction zones will be designated: 

 Injection activities will be performed in multiple areas of the property. 

 The area immediately adjacent to each injection well location will be considered an 

exclusion zone. 

 The subcontractor will mark the limits of the exclusion zone using cones, caution tape, etc. 

 Aspect field personnel will remain vigilant about preventing unauthorized persons from 

approaching the exclusion zone. 

4.3 Worker Hygiene Practices 

Aspect personnel will use the following hygiene practices while working on-site: 

 No person will eat, drink, or chew gum or tobacco in potentially contaminated areas. 

Drinking of replacement fluids for heat stress control will be permitted only in areas that are 

free from contamination, except in emergency situations. 

 Smoking is prohibited except in designated areas of the site. 

 Long hair will be secured away from the face so that it does not interfere with any activities. 

4.4 Emergency Communications 

Aspect workers on-site will have a mobile (cell) phone on-site that will be used for communications 

should an emergency arise. Phone numbers for Aspect site personnel are listed in Section 3: 

Personnel Organization and Chain of Command. 

4.5 Nearest Medical Assistance 

FIRST CALL 911. The route from the site to the nearest hospital is shown in the attached figure. 
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5 SITE WORK PLAN 
 

Proposed Work 

Activities On-Site: 

• Drilling and development of injection wells. 

• Injection of in situ treatment 

• Routine groundwater monitoring 

Objectives of Site 

Activities: 

Evaluate the in situ pH adjustment to immobilize plating metals in 

ABP source area groundwater 

Proposed Work Dates: January 2018 – September 2019 

Will On-site Personnel 

Potentially be Exposed 

to Hazardous 

Substances? 

If yes, describe: 

 

The property historically included a metal plating facility with 

associated support facilities. Based on previous investigations, 

potential chemical hazards include: 

• VOCs, including dry cleaner solvents: Trichloroethene (TCE), cis-1,2-
DCE, vinyl chloride 

• Heavy Metals (arsenic, barium, iron, manganese, nickel, etc.) 

• Injection reagent (sodium bicarbonate) 

Do Personnel 

Conducting Site 

Activities have Training 

in Accordance with WAC 

296-843-200? 

Yes 
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6 DECONTAMINATION 

Goals Procedures 

To prevent the distribution of contaminants 

outside the exclusion zone or cross-

contamination of samples, the following 

procedures will be used to decontaminate 

sample equipment. 

• Decontamination process, involving Alconox 
wash, tap water rinse, and deionized water 
rinse (with air dry). 

• Dedicated tubing used for groundwater 
sampling will be disposed of or retained 
(bagged) for future use, but not 
decontaminated. 

To prevent the distribution of contaminants 

outside the exclusion zone, unnecessary 

vehicles will not be allowed inside the 

exclusion zone. For vehicles required in the 

exclusion zone (e.g., drill rig, excavator), the 

following decontamination procedures will be 

used to prevent contamination from leaving 

the exclusion zone: 

• Steam clean drilling equipment and excavator 
bucket that advances below ground surface. 

To minimize or prevent worker exposure to 

hazardous substances, all personnel working 

in the exclusion zone and contamination 

reduction zones will comply with the 

following decontamination procedures: 

• Wash boots and rain gear that have come into 
contact with soil or groundwater with 
Alconox/tap water and air dry. 

• Dispose of disposable personal protective 
equipment (PPE such as gloves, Tyvek) into 
Department of Transportation (DOT)-approved 
and appropriately labeled 55-gallon drums. 

• To prevent distribution of contaminants outside 
the exclusion zone, do not allow unnecessary 
vehicles inside the exclusion zone. 

Soil cuttings, monitoring well purge water, 

and decontamination wastewater will be 

managed in the following manner: 

• Appropriate disposition of the cuttings will be 
based on soil quality data collected for each 
location. If soil cuttings are grossly 
contaminated (e.g., free product), that soil will 
be stored in DOT-approved 55-gallon drums 
(appropriately labeled) at the sample location 
for future disposal by owner. 

• Combine decontamination wastewater and 
monitoring well purge water from locations with 
evidence of contamination in DOT-approved 
55-gallon drums at the property for future 
disposal by the owner. 
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7 HAZARD ANALYSIS 
The potential hazards and corresponding control measures for planned site work activities are as 

follows: 

Work Activity Primary Potential Hazards Control Measures 

Drilling injection 

wells/injection 

oversight 

• Getting hit by drill rig equipment, 
especially from overhead. 

• Stay back from rig whenever 
possible and stay alert. 

• Modified Level D PPE (with hard 
hat, traffic vest, steel-toe boots). 

• Excessive noise. • Wear hearing protection. 

• Chemical exposure (skin 
contact, ingestion, inhalation). 

• Modified Level D PPE. 

• Air monitoring. 

Well development and 

groundwater sampling 

• Chemical exposure (skin or eye 
contact, ingestion). 

• Modified Level D PPE. 

• Securely join pump tubing and 
other connectors. 

All 

 

• Getting hit by other trucks 
working on the property. 

• Wear traffic vest. 

• Stay back from roads and stay 
alert. 

• Railroad traffic on road entering 
site. 

• Stay alert to railroad traffic. 

• Obey railroad alerts at road 
crossings. 

• Heat stress • Take breaks, seek shade, and 
increase fluid intake. 
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Potentially Hazardous Chemicals Known or Suspected at the Property  
and Permissible Exposure Limits (air) 

Substance Medium OHSA PEL OSHA STEL IDLH 

Carcinogen 
or Other 
Hazard 

Trichloroethylene 

(TCE) 
Soil, GW >/=50 ppm 100 ppm 1000 ppm C 

Cis-1,2-

dichlorethylene 

(DCE) 

Soil, GW 200 ppm 100 ppm 1000 ppm -- 

Vinyl chloride Soil, GW 1ppm N/A N/A C 

Heavy Metals 

(arsenic, barium, 

iron, manganese, 

etc.) Soil, GW 

As: 0.01 mg/m3 

Ba: 0.5 mg/m3 

Cd: 0.005 mg/m3 

Cu: 1 mg/m3 

Fe: -- 

Mn: 5 mg/m3 

Ni: 1 mg/m3 

As: -- 

Ba: -- 

Cd:-- 

Cu: -- 

Fe: -- 

Mn: -- 

Ni: -- 

As: 0.01 mg/m3 

Ba: 50 mg/m3 

Cd: 9 mg/m3 

Cu: 100 mg/m3 

Fe: -- 

Mn: 500 mg/m3 

Ni: 10 mg/m3 

As: C 

Ba: T 

Cd: -- 

Cu: -- 

Fe: -- 

Mn: -- 

Ni: -- 

Sodium 

bicarbonate 

Injection 

reagent 
-- -- -- -- 

Notes: 

-- =  none established 

C =  carcinogen 

cPAH =  carcinogenic polycyclic aromatic hydrocarbon 

GW =  groundwater 

IDLH =  immediately dangerous to life or health 

N/A =  not applicable/not available 

OHSA  =  Occupational Safety and Health Administration 

T =  toxic 

PCB =  polychlorinated biphenyl 

PEL =  permissible exposure level (8-hour time-weighted average) 

STEL =  short-term exposure level 

 

Chemicals Known or Suspected On-site (check box) 

Chemical Class Known Possible Unlikely 

Corrosive (if expected, specify)   x 

Ignitable (if expected, specify)   x 

Reactive   x 

Volatile x   

Radioactive   x 

Explosive   x 

Biological Agent   x 

Particulate or Fibers   x 

If known or likely, describe: 
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8 PERSONAL PROTECTIVE EQUIPMENT 
Based on the hazards identified above, the following personal protective equipment (PPE) will be 

required for the following field activities. This section specifies both an initial level of protection 

and a more protective (contingency) level or protection, in the event conditions should change. The 

contingency defines the PPE that will be available on site. 

Work Activity 
Level of Protection 

Initial  Contingency 

Drilling/injection oversight D Mod. D or C 

Well development/groundwater 

sampling 

D Mod. D or C 

Sample handling D Mod. D or C 

 

Each level of protection will incorporate the following equipment (specify type of protective 

clothing, boots, gloves, respiratory cartridges or other protection, safety glasses, hardhat, and 

hearing protection): 

Level of Protection Specific PPE 

Level D Work clothing, traffic vest, rubber (nitrile) gloves, steel toe and 

shank boots, safety glasses, hearing protection, and hard hat. 

Modified D Level D plus Tyvek coveralls or rain gear, and neoprene outer 

gloves. 

Level C Level D plus air-purifying respirator with combination organic 

vapor/HEPA dust cartridges. 

 

NOTE: Project personnel are not permitted to deviate from the specified levels of protection 

without the prior approval of the Site Safety Supervisor.  A traffic vest is not needed if work clothes 

are suitably visible (e.g., orange/yellow rain gear or white/yellow chemical protective clothing). 

9 SAFETY EQUIPMENT 
The following safety equipment will be on site during the proposed field activities: 

Other Required Items (check items required) 

First aid kit x 

Eyewash (e.g., bottled water) x 

PID x 

Drinking water x 

Fire extinguisher x 

Brush fan  

Wind sox  

Other:  
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10 SPILL CONTAINMENT 
 

Will the proposed field work include the handling of bulk chemicals? Yes x No 

If yes, describe spill containment provisions for the property: 

Injection reagents will be stored in sealed Baker tanks. Reagent will be dispensed from the 

tanks using a pump and hose manifold. 

 

11 CONFINED SPACE ENTRY 
 

Will the proposed field work include confined space entry? Yes No x 

If yes, attach to this plan the confined space entry checklist and permit. 

 

 

12 ASPECT TRAINING AND MEDICAL MONITORING 
Aspect employees who perform site work are responsible for understanding potential health and 

safety hazards of the site. All Aspect site workers will have health and safety training for hazardous 

waste operations, in accordance with WAC 296-843-200. In addition, Aspect requires medical 

monitoring for all employees potentially exposed to chemical hazards in concentrations in excess of 

the permissible exposure limit (PEL) for more than 30 days per year, as required under WAC 296-

843-210. Employees who use respirators for their work will have a respirator medical evaluation as 

required under Chapter 296-842-WAC. 

13 DISCLAIMER 
Aspect Consulting, LLC does not guarantee the health or safety of any person entering this 

property. Because of the potentially hazardous nature of this property and the activity occurring 

thereon, it is not possible to discover, evaluate, and provide protection for all possible hazards that 

may be encountered. Strict adherence to the health and safety guidelines set forth herein will 

reduce, but not eliminate, the potential for injury and illness at this property. The health and safety 

guidelines in this plan were prepared specifically for this site and should not be used on any other 

property without prior evaluation by trained health and safety personnel. 

 



 

 

FIELD SAFETY PLAN CONSENT AGREEMENT 
 

Aspect Consulting Employees 

I have reviewed the project specific health and safety plan, dated (specify month, date, year) for the 

(give project name and type of) fieldwork. I understand the purpose of the plan and I consent to 

adhere to its procedures and guidelines while conducting activities on site that are described in the 

plan. 

Employee Printed Name Signature Date 

   

   

   

   

   

 

Site Visitors 

I have been briefed on the contents of the project-specific health and safety plan. I am responsible 

for my own health and safety. 

Visitor Printed Name 
and Organization/Company Signature Date 

 

 

  

 

 

  

 

 

  

 

 

  

 



  

 

FIELD SAFETY MEETING MINUTES 
 

Site Name ______________________________________Project No. ______________________ 

Meeting Location ________________________________________________________________ 

Meeting Date _____________  Time ________________ Conducted by____________________ 

Pre-field Work Orientation______ Weekly Safety Meeting________ Other________________ 

Subject Discussed ________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

Site Safety Supervisor Comments ___________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

Participants 

Printed Name  
(and company if subcontractor) 

Signature 

  

  

  

  

  

  

  

  

 



Aspect Consulting
09/25/08
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Figure F-1
Hospital Route Map
Art Brass Plating, Seattle, WA
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