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ACRONYMS AND ABBREVIATIONS 
BFHD  Benton‐Franklin Health District 

COCs  Chemicals of Concern 

City  City of Richland 

City Facility  275‐acre permitted waste facility, including Landfill 

City Property  Contiguous property owned by the City of Richland, including the City Facility 
(approximately 2,306 total acres) 

DCA  Dichloroethane 

DCE  Dichloroethene 

DO  dissolved oxygen 

Ecology  Washington Department of Ecology 

Expansion  proposed 104‐acre expansion of the Horn Rapids Landfill located within the City 
Facility east of the Landfill  

GWQSs  groundwater quality standards (Chapter 173‐200 WAC) 

Landfill  46‐acre permitted area where MSW has been placed within the City Facility 

LFG  landfill gas 

MCL  maximum contaminant level (Chapter 246‐290 WAC) 

MSW  municipal solid waste 

MTCA  Model Toxics Control Act (Chapter 173‐340 WAC) 

ORP  oxidation‐reduction potential 

ORV  off‐road vehicle 

PCE  Tetrachloroethene 

QAPP  Quality Assurance Project Plan 

RI/FS  remedial investigation and feasibility study 

SIM  Selective Ion Monitoring 

TCE  Trichloroethene 

TDS  Total Dissolved Solids 

VC  Vinyl Chloride 

VOCs  volatile organic compounds 
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1. INTRODUCTION 
This report summarizes the results of the push probe investigation conducted at the Horn Rapids Landfill 
in Richland, Washington. The push probe investigation is the first of two phases of work described in the 
Horn Rapids Landfill Remedial Investigation Work Plan (Parametrix 2017d). The Work Plan was prepared 
as an exhibit to Agreed Order No. DE 13717 (Agreed Order) entered into between the City of Richland 
(City) and the Washington State Department of Ecology (Ecology) in accordance with Chapter 173‐340 
WAC, the Model Toxics Control Act (MTCA) and its implementing regulations. The work is being 
conducted to fill remaining data gaps identified by the City and Ecology to define the nature and extent 
of groundwater contamination at the Horn Rapids Landfill. The Phase I investigation results detailed in 
this report are intended to inform Phase II of the remedial investigation work: selection of a 
downgradient monitoring well location. The collective information of both Phase I and Phase II will form 
the basis for the Remedial Investigation and Feasibility Study required under the Agreed Order.  

For the purposes of this report, the following terminology related to the Horn Rapids Landfill has been 
developed, as further described in Sections 1.2 and 1.3: 

 City Facility: 275‐acre permitted waste facility, including Landfill 

 Landfill: 46‐acre permitted area where municipal solid waste (MSW) has been and continues to 
be placed within the City Facility 

 City Property: Contiguous property owned by the City of Richland, including the City Facility 
(approximately 2,306 total acres) 

 Expansion: proposed 104‐acre expansion of the Horn Rapids Landfill located within the City 
Facility east of the Landfill  

1.1 Objectives 
The push probe investigation work described in this report had the following objectives:  

 Define the downgradient extent of contaminants in groundwater originating from the Landfill, 
and refine the groundwater flow direction. 

 Select the location of an additional downgradient monitoring well based on push probe results 
to confirm that natural attenuation of VOCs in groundwater is occurring, and to monitor for 
future potential impacts from the existing Landfill and proposed Expansion.  

1.2 Background 

1.2.1 Horn Rapids Landfill Setting 

The Horn Rapids Landfill is owned and operated by the City of Richland Public Works Department. It is 
located northwest of and within the city limits of Richland in an area bounded by Twin Bridges Road on 
the west, Horn Rapids Road on the north, and State Route 240 on the south. The Landfill is located 
within the southwest quadrant of the City Facility (see Figure 1). The Landfill includes the 46‐acre 
existing landfill, a support facility, and a 9‐acre composting facility.  
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As shown on Figure 1, the City Property extends to the west, south and east of the City Facility (a total of 
approximately 2,306 total acres), with the exception of several small privately owned parcels, two 
located along the southwest corner of the City Facility, and one within the northeast corner of the City 
Facility. East of the City Facility are circle‐irrigated agricultural fields used to grow alfalfa hay, corn, and 
potatoes. Irrigated fields are also located west of the City Facility across State Highway 240. These fields 
have been in use since 1987, with irrigation occurring between the months of April and October (Shaw 
Environmental Inc. 2003). The remaining City Property south and southeast of the Landfill is 
undeveloped. 

As shown on the Site Vicinity Map (Figure 2), the City Property immediately west of the City Facility has 
been developed as an off‐road vehicle (ORV) park, which includes a road racing track and a motocross 
track facility.  

The Site Plan (Figure 3) shows the City Facility boundary, the Landfill and other City Facility features, and 
monitoring locations including gas probes, groundwater monitoring wells, and lysimeters. The area 
within the City Facility east of the currently permitted 46 acres is the proposed Expansion. 

1.2.2 Landfill Description 

The Landfill began receiving MSW in 1974. The Landfill historically accepted only municipal wastes and 
was initially developed by placing waste into a series of north‐south oriented trenches in the Phase 1 
western portion of the Landfill. The Landfill (refuse) boundary is shown on Figure 3.  

Phase 1 was closed in 2011, including installation of a landfill gas (LFG) collection system. MSW is 
currently being accepted in the Phase 2 eastern portion of the Landfill, and closure of Phase 2 is 
expected to occur in 2020. The proposed 104‐acre Expansion is located east of the currently permitted 
46 acres. Engineering plans for the proposed Expansion are presented in the Preliminary Conceptual 
Engineering Report (Parametrix 2017a). 

1.2.3 Regulatory History and Interim Actions 

The Landfill was originally permitted under Chapter 173‐301 WAC, and currently operates under the 
Criteria for Municipal Solid Waste Landfills, Chapter 173‐351 WAC and the current Solid Waste Permit 
(Permit) issued by the Benton‐Franklin Health District (BFHD).  

Monitoring wells MW‐1 through MW‐4 were installed in 1987, and volatile organic compounds (VOCs) 
were initially detected in the early 1990’s. Two additional monitoring wells (MW‐5 and MW‐6) were 
installed downgradient from the Landfill in 1998, and concentrations of VOCs above MTCA cleanup 
levels were detected (Shannon and Wilson, Inc. 1998). An Early Notice letter was completed in March 
2000, and the Landfill was placed on Ecology’s Known or Suspected Contaminated Site List based on 
notification by the City that groundwater results were statistically elevated compared to background. 
The City Facility has been in assessment monitoring since that notification. The primary VOCs of concern 
in groundwater are chlorinated ethenes and ethanes.  

In 2004 and 2005,  the City performed an  independent  two‐phased  remedial  investigation and a pilot 
study/feasibility study (RI/FS, Shaw Environmental, Inc. 2003, 2004, 2005). The RI determined that LFG is 
the likely source of the VOCs impacting groundwater. A LFG extraction system was designed (Parametrix 
2005) based on pilot study results that showed LFG extraction would effectively remove VOCs from the 
subsurface, and closure including a LFG extraction system is being implemented in two phases (Parametrix 
2011, 2012a, 2012b). 
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Between 2005 and 2010, Phase 1 of the Landfill was filled and graded to approved closure grading plans 
(EMCON 1999; Parametrix 2006, 2008, 2011), and was closed in 2011 (Parametrix 2011, 2012a, 2012b). 
The Phase 1 closure included a final cover and gas collection system consisting of in‐refuse wells, 
collection manifold and laterals, a condensate manhole, and a flare station. The collection system has 
operated 24 hours a day since startup. The applied vacuum from the permanent blower/flare facility 
produces a pressure gradient within the MSW that causes LFG to flow into the collection field rather 
than migrate. Phase 2 is currently being filled to grade and closure is expected to occur in 2020.  

Ongoing environmental monitoring is being conducted quarterly in accordance with Chapter 173‐351 
WAC and the current Permit, including annual testing for additional Appendix III parameters. 

1.3 Hydrogeologic Setting  
The local and regional geology and hydrogeology in the vicinity of the Landfill is detailed in reports 
documenting previous investigations (Hong West 1991; Shannon & Wilson 1998; Shaw Environmental 
Inc. 2003; Parametrix 2017c) and summarized in the following paragraphs.  

Groundwater in the uppermost aquifer occurs under water table conditions in the sand, silt and gravel 
sediments of the middle Ringold Formation. The water table beneath the Landfill occurs at depths of 
approximately 75 to 105 ft below ground surface (bgs) and elevations of approximately 385 to 388 ft 
NAVD88, and typically fluctuates less than a foot throughout the year. Based on the geologic logs of the 
on‐site water well and the adjacent ORV‐2 well, the aquifer thickness is approximately 80 to 110 ft. The 
geologic logs for monitoring wells MW‐4, MW‐8, and MW‐9, located closest to the area of investigation, 
indicate soils within the water bearing zone are expected to be gravel with approximately 10 to 
15 percent silt. 

Regionally, groundwater flow has been documented to be eastward toward the Columbia River (Shaw 
2003, Liikala 1994). However, historical groundwater measurements have indicated the flow direction 
within the City Facility is influenced by groundwater mounding from irrigated crop circles on the City 
Facility’s eastern boundary, resulting in a general flow direction toward the southeast with seasonal 
variations from east‐southeast to south‐southeast.  

The overall groundwater gradient at the City Facility is low, approximately 0.0005 ft/ft over the past few 
years, and the calculated rate of groundwater flow is less than 20 ft per year.  

1.4 Conceptual Site Model Summary 
The Shannon & Wilson RI concluded that LFG was the primary source of the contaminants observed in 
groundwater. LFG interacts with moisture in the vadose zone and with groundwater in the capillary zone 
of the water table, where it becomes dissolved in and transported with groundwater flow. The 
concentrations of VOCs measured in LFG during the Shannon & Wilson RI were high enough to comprise 
the primary source of VOCs in groundwater. Although it is possible that some leachate may also be 
produced within the waste, the on‐site lysimeters have demonstrated that little to no leachate is being 
accumulated below the waste, due to the arid conditions and the ability of the waste to store the 
moisture that is generated.  

Groundwater with concentrations above GWQSs has moved beyond the City Facility boundary onto 
adjacent and downgradient City Property, and natural attenuation is expected to occur prior to 
movement off City Property due to the low groundwater flow rate. There are no current or anticipated 
risks to human health or the environment based on the data obtained to date. The presumptive remedy 
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is to continue removing LFG and leachate sources through the system already in progress and to 
enhance removal through the second phase of landfill closure. A more thorough discussion of the 
conceptual site model will be included in the Remedial Investigation and Feasibility Study Report 
required under the Agreed Order.  

1.4.1 Preliminary Chemicals of Concern 

Based on the measured concentrations at the City Facility boundary, the VOCs listed in Table 1 are 
present in concentrations greater than GWQSs and are considered to be the preliminary chemicals of 
concern (COCs) for the Landfill. 

Table 1. Preliminary Chemicals of Concern, Horn Rapids Landfill 

Parameter  Units  GWQS  MCL 

Highest 2017 
Concentration Observed at 

City Facility Boundary 
(Parametrix 2018)  Monitoring Well 

Bromodichloromethane  µg/L  0.3  80  0.83  MW‐8 

Chloroform  µg/L  7  80  11  MW‐8 

1,1‐Dichloroethane (1,1‐DCA)  µg/L  1  NA  4.0  MW‐4 

Tetrachloroethene (PCE)  µg/L  0.8  5  12  MW‐9 

Trichloroethene (TCE)  µg/L  3  5  5.8  MW‐9 

Vinyl Chloride (VC)  µg/L  0.02  2  0.053  MW‐9 

 

Groundwater quality data collected from other monitoring wells within the City Facility, including 
upgradient wells MW‐1 and MW‐11, former upgradient well MW‐7, and cross gradient well MW‐2, 
indicate that upgradient sources are contributing to area‐wide background concentrations of inorganic 
compounds, including TDS, chloride, nitrate, and cations. 

1.4.2 Distribution of Chemicals and Rationale for Selecting Push 
Probe Locations 

The push probe locations proposed in the Work Plan were selected based on the distribution of VOCs 
measured in City Facility monitoring wells during 2015. Since the groundwater flow direction is generally 
toward the southeast, but varies seasonally from east‐southeast to south‐southeast, the impacted area 
downgradient from the Landfill is expected to extend from south of MW‐9 to east‐southeast of MW‐4. 
The contaminant distribution indicated that concentrations exceeding GWQSs were expected to be 
limited to an estimated distance of approximately 500 ft from the City Facility boundary. This area was 
explored by push probe (PP) locations PP‐2 through PP‐5 on City Property. 

Gas probe data have indicated that LFG is present only in close proximity to the Landfill and only in gas 
probes GP‐2, GP‐9, and GP‐12. Groundwater impacted by LFG in this area would generally flow toward 
existing wells MW‐8 and MW‐9. However, due to groundwater impacts observed in MW‐1, and lack of 
deeper screened gas probes in the southwestern portion of the City Facility, the push probe 
investigation was also planned to evaluate potential LFG impacts to groundwater in the area near the 
southwestern City Facility boundary at location PP‐1 and downgradient of this area on City Property at 
location PP‐4. 
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2. PHASE 1 WORK CONDUCTED – DIRECT PUSH PROBES 
This section provides a summary of the push probe field investigation and the results of the laboratory 
analyses. The Phase 1 investigation consisted of the following sequence of activities: 

 Five push‐probe installations were completed until groundwater was encountered to 
approximate depths of 100 ft.  

 Groundwater samples were collected from each push probe at total depth using a portable 
bladder pump.  

 The groundwater samples were tested for VOCs and natural attenuation parameters.  

Detailed field notes are presented in Appendix A. Photographs of each probe and groundwater sampling 
procedures are presented in Appendix B. 

The final locations of the five push probes are shown on Figure 4. 

2.1 Push Probe Installation Procedures 
The push probes were installed by Atkins (formerly EnergySolutions, Inc.) with oversight by a Parametrix 
hydrogeologist. Construction information and depth to groundwater measurements for the push probes 
are presented in Table 2. A variance from WAC 173‐160‐451(d) was obtained from Ecology (provided in 
Appendix A) because the probes exceeded the maximum allowed depth of 30 ft. 

Atkins collected groundwater samples using direct push technology (EPA 2005) at five locations 
downgradient of the Landfill. One location (PP‐1) was in the City Facility and four of the locations (PP‐2 
through PP‐5) were on City Property. Atkins employed their hydraulic hammer probe driving unit that is 
mounted on a backhoe tractor. Atkins’ Single String system driving and sampling system is deployed on 
4‐ft long 2.5‐in. OD x 1.75‐in. ID push rods, and features a 2.625‐in removable tip design. The direct push 
tooling method for the Horn Rapids Landfill investigation project was as follows. 

 Drive down to target depth.  

 Knock out drive tip (drive tip remains in the hole) and pull back a few inches to ensure tip is free.  

 Run in a standard stainless steel well screen on tubing and place on the bottom of hole.  

 Pull back direct push tubing approximately 5 ft.  

 Run sampling pump and collect groundwater sample.  

 Remove screen and tubing.  

 Decommission push hole by introducing grout as drive tubing is removed. 

Groundwater elevations at each of the proposed locations were estimated in advance based on 
projections from the calculated potentiometric groundwater surface using measurements from nearby 
groundwater monitoring wells. The tooling was driven to a targeted depth approximately 10 ft deeper 
than the anticipated groundwater depth. 
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Table 2. Push Probe Construction and Groundwater Level Information, Horn Rapids Landfill 

Push Probe  Northing  Easting 
Installation 

Date 

Ground 
Surface 

Elevation 
(ft NAVD88) 

Total Depth 
(ft bgs) 

Depth of 
Screened 
Interval  
(ft bgs) 

Final Depth to 
Groundwater 

(ft bgs) 

Final 
Groundwater 

Elevation  
(ft NAVD88) 

PP‐1  370136.48  1932732.48  11/15/17  485.83  116  103‐113  98.84  386.99 

PP‐2  369722.92  1933633.14  11/07/17  486.54  111  100.4‐110.4  101.68  384.86 

PP‐3  369779.73  1934183.53  11/09/17  474.80  108  90.5‐100.5  90.60  384.20 

PP‐4  369636.95  1933012.80  11/13/17  481.26  105.4  95‐105  95.72  385.54 

PP‐5  370047.88  1934744.04  11/16/17  453.60  89.3  79‐89  67.80  385.80 
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A 10‐ft temporary standard stainless steel screen was installed into each probe prior to groundwater 
sample collection. The purpose of the screen was to ensure that the hole remained open and to filter 
some particulates to reduce turbidity since the formation was expected to contain approximately 10 to 
15 percent fine‐grained sand and/or silt. The slot size of the screen was 20 slot (0.2 inch) based on the 
anticipated sediment size in the screened zone. The screen was decontaminated between push probe 
installations using the procedures described in the Quality Assurance Project Plan (QAPP; Parametrix 
2017b). 

2.2 Phasing and Selection of Push Probe Locations 
The push probe locations were selected to fill data gaps in the southwest portion of the City Facility 
(PP‐1) and on City Property further downgradient from existing monitoring well locations (PP‐2 through 
PP‐5). The objective of the investigation was to define the downgradient extent of contaminants in 
groundwater originating from the Landfill and to document decreases in measured VOC concentrations 
with distance from the Landfill to demonstrate that natural attenuation is occurring.  

The first two push probes were installed at the PP‐2 and PP‐3 pre‐selected locations, hydraulically 
downgradient from monitoring wells MW‐9 and MW‐8, respectively. Prior to confirming the third push 
probe location, laboratory data from PP‐2 and PP‐3 were reviewed and Ecology was consulted. The PP‐2 
results showed lower VOC concentrations than those observed in MW‐9, consistent with expectations 
based on the 2015 isoconcentration maps. Specifically, the PP‐2 concentration of 1,1‐DCA was only 
slightly above the GWQS, PCE and TCE were not detected, and VC was below the GWQS. The observed 
concentrations at PP‐3 were similar to the results from PP‐2 and also consistent with expectations based 
on the 2015 isoconcentration maps. 

The PP‐1 location within the City Facility had to be adjusted from the original planned location due to 
the presence of water lines, and it was decided to install the third push probe at the PP‐4 location while 
waiting for utility clearance and consultation with Ecology to confirm the final placement of PP‐1 at the 
fourth location.  

Following completion of PP‐1, it became clear that budgetary and time constraints would limit the 
investigation to five probes instead of the maximum six probes proposed in the Work Plan since the 
dense nature of the sediment required greater than anticipated time to install each probe. This was 
communicated to Ecology, and after reviewing the data for PP‐1, the fifth push probe was selected at 
the PP‐5 location in consultation with Ecology. The objective of PP‐5 was to confirm VOC concentrations 
downgradient from MW‐4. Since the observed concentrations at previous push probes PP‐2, PP‐3, and 
PP‐4 showed only low concentrations of VOCs, it was decided that this location for PP‐5 would provide 
more information toward the project objectives than the alternate proposed location that was further 
downgradient from PP‐2 and PP‐3. 

2.3 Groundwater Sampling Procedures  
Groundwater samples were collected at each probe location using a 0.75‐inch diameter portable 
bladder pump. Stainless steel weights were attached to the bottom of the pump to facilitate 
introduction to the bottom of the hole. Although full development of the probe was not possible, the 
portable bladder pump was used to purge some water prior to sampling to reduce the amounts of fines. 
However, the low pumping rate of the small diameter pump (approximately 20 to 25 ml/min) only 
allowed a small quantity of water to be purged prior to sampling. The portable bladder pump was 
decontaminated between push probe locations using the procedures described in the QAPP. 
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Groundwater sampling was conducted using low‐flow purging techniques as detailed in SOPs presented 
in the QAPP. The rate of flow during purging and sampling was approximately 20 to 25 ml/min, lower 
than typical purge rates of 300 to 500 ml/min described in the QAPP. Field parameters (conductivity, pH, 
temperature, dissolved oxygen [DO], and oxidation‐reduction potential [ORP]) were measured during 
sampling using a flow through cell.  

Some of the groundwater samples were observed to have significant turbidity as detailed in the field 
notes in Appendix A. The observed turbidity was likely related to the pulverized sediment that was 
removed from the casing at the bottom of each probe prior to introducing the screen. Turbidity present 
within the samples is not expected to cause significant bias in concentrations of VOCs or dissolved gases 
(EPA 2005, see Table 3.1).  

2.4 Groundwater Analyses 
Groundwater samples collected from the push probe were hand delivered to a local analytical 
laboratory, Energy Northwest, located in Richland, WA, and tested for VOCs (EPA Method 8260C and 
8260C SIM for selected VOCs with low GWQSs) with a 24‐hour turnaround so that the results could be 
used to confirm the location of subsequent push probes. Laboratory procedures and analytical methods 
are presented in the QAPP.  

In addition, groundwater samples were tested for the natural attenuation parameters methane, ethane, 
and ethene (Method RSK 175). Energy Northwest subcontracted these analyses to ALS Environmental. 

In accordance with the QAPP, duplicate samples collected at selected locations were analyzed as shown 
on Table 3 to evaluate the quality and reproducibility of the data. Duplicate samples were analyzed by 
Energy Northwest, and also by TestAmerica, the lab that conducts the routine quarterly groundwater 
monitoring well sample analyses. The TestAmerica samples were hand delivered to the lab in Tacoma, 
WA, along with the Fourth Quarter 2017 monitoring well samples that were collected on November 14 
and 15, 2017. 

Specific conductivity, pH, temperature, DO, and ORP were measured in the field. 

Table 3. Push Probe Groundwater Laboratory Duplicate Analyses, Horn Rapids Landfill 

Push Probe Location  Sample Date 

VOCs   
Natural Attenuation Parameters 

(methane, ethane, ethene) 

TestAmerica    Energy Northwest  TestAmerica 

PP‐1  11‐15‐17  x    x   

PP‐2  11‐07‐17         

PP‐3  11‐09‐17  x      x 

PP‐4  11‐13‐17  x       

PP‐5  11‐16‐17         
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3. RESULTS 

3.1 Groundwater Quality Data 
Laboratory reports for the push probes samples are presented in Appendix C. The groundwater quality 
results are summarized in Tables D‐1 (VOCs), D‐2 (natural attenuation parameters), and D‐3 (field data) 
in Appendix D. Table D‐4 presents a summary of the 2017 groundwater monitoring well results including 
the Fourth Quarter monitoring conducted on November 14 and 15 for comparison with the push probe 
results (samples collected between November 7 and 16). 

The laboratory data were reviewed in accordance with data validation procedures outlined in the QAPP, 
including a review of the laboratory blanks and control standards, and selected sample results were 
compared with the results for their associated field duplicate. The results of the data review are 
presented in memoranda in Appendix C. 

For PP‐1, although the concentrations reported by Energy Northwest for vinyl chloride using Method 
8260 (less than 0.5 µg/L) and 8260 SIM (0.35 µg/L) were internally consistent, the 8260 SIM result was 
much higher than the Method 8260 result reported by TestAmerica (less than 0.02 µg/L). Although 
Energy Northwest’s 8260 SIM result of 0.35 µg/L for PP‐1 was used to prepare the isoconcentration map 
discussed in Section 3.3, this value and associated interpretation are considered an estimate that is 
potentially biased high. 

3.1.1 VOCs 

VOC results are presented in Table D‐1. Concentrations of 1,1‐DCA, TCE, PCE, and VC were above the 
GWQS at PP‐1, located in the southwestern portion of the City Facility. The concentrations observed at 
PP‐1 were generally in the range of typical concentrations observed at MW‐9 in routine and periodic 
groundwater monitoring performed at the Landfill over the past few years. 

The only concentration above a GWQS detected in any of the push probes outside the City Facility 
boundary on City Property was 1,1‐DCA in the sample from PP‐2 at a concentration of 1.1 µg/L, slightly 
above the GWQS of 1.0 µg/L.  

The chemical acrylonitrile was also detected in the samples from PP‐2, PP‐3, and PP‐5, with the 
concentration at PP‐5 (0.0705 µg/L) slightly above the GWQS (0.07 µg/L). Routine analyses from the 
monitoring wells on the City Facility for acrylonitrile have not shown detections, although the reporting 
limit during routine monitoring is higher (5.0 µg/L compared to 0.02 µg/L for the push probe 
investigation) because the selective ion monitoring (SIM) method is not used. 

Acetone was detected in all five push probe samples, and the concentrations in PP‐2 (46 µg/L), PP‐4 (39 
µg/L), and PP‐5 (11 µg/L) were higher than the range of concentrations measured in Landfill monitoring 
wells (2.3 to 9.0 µg/L). The duplicate samples tested at PP‐1 (5.0 compared to 4.5 µg/L) and PP‐3 (32 
compared to 39 µg/L) indicated the acetone results were generally reproducible between both 
laboratories, although the concentration measured at PP‐3 (8.8 µg/L) was not confirmed by its duplicate 
result of less than 2 µg/L. 

Low concentrations of acetone could potentially be attributed to its presence as a trace contaminant 
associated with products employed during drilling operations. However, acetone is not identified as a 
component of any of the materials used during the field portion of this investigation. During the push 
probe installation, pipe lubricant (Jet Lube’s Well Guard) was used for the threading on the drill rods, 
and sealant (RTV Red High Temp Silicon Sealant) was used to secure the knock out tips. Prior to 
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deployment, the tooling (pipe, etc) was first cleaned with Simple Green then steam cleaned. The rig was 
also steam cleaned before deployment. And, although not introduced into the borehole, grease (Redtac 
grease and Lagermeister 3000 Plus) was used to lubricate the pulley system and the drive hammer. 
Detergent (ALCONOX) was used to clean the screen. Safety Data Sheets for these materials are included 
in Appendix A.  

Acetone in trace concentrations is also sometimes present as a contaminant in preservatives added to 
sample vials, and acetone is also a contaminant that can be introduced during laboratory sample 
preparation and analysis. For this project, the vials used were certified to be free of acetone above a 
quantitation limit of 2 µg /L (see certification presented in Appendix A). No acetone was detected in any 
of the trip blanks, method blanks, or matrix spikes/matrix spike duplicates.  

In conclusion, although it is not possible to identify any specific source that introduced acetone as a 
contaminant, higher acetone concentrations in push probe samples compared to well samples suggest 
there could be a possible source related to some aspect of this specific investigation. No GWQS has been 
established for acetone, and the acetone results are not believed to impact the other results of this 
study since the COC concentrations are consistent with expectations based on the monitoring well data. 

3.1.2 Natural Attenuation Parameters 

Natural attenuation parameter (methane, ethane, and ethene) results are presented in Table D‐2. 
Methane was detected at low concentrations in all the push probes at concentrations ranging from 2.6 
to 19 µg/L (23 µg/L in PP‐3 duplicate). Methane is routinely detected at concentrations between 1,000 
and 5,000 µg/L in monitoring wells along the downgradient edge of the Landfill (MW‐5, MW‐6, and MW‐
10) and sporadically at concentrations less than 5 µg/L in monitoring wells along the City Facility 
boundary (MW‐8 and MW‐9). 

Ethane (0.68 to 7.3 µg/L) and ethene (1.2 to 5.7 µg/L) were also detected in the push probe groundwater 
samples. Ethane and ethene have not been detected during routine groundwater monitoring, although 
the reporting limits for this push probe investigation were lower (1.0 µg/L compared to 10 µg/L during the 
routine groundwater well monitoring). These detections support the occurrence of natural attenuation 
that would be expected to result in production of ethene and ethane. 

3.1.3 Field Data 

The field data are presented in Table D‐3. The specific conductivity data are generally consistent with 
expectations based on typical results in the monitoring wells. The specific conductivity measured at PP‐1 
(1,100 µmhos/cm) was slightly above typical ranges observed in upgradient monitoring well MW‐1 and 
in monitoring wells MW‐8 and MW‐9 located downgradient of the Landfill along the City Facility 
boundary. Lower specific conductivity measurements (370 to 551 µmhos/cm) were observed in push 
probes PP‐2 through PP‐5 located within City Property outside the City Facility boundary; these specific 
conductivity measurements are comparable with monitoring well MW‐4, which is further from the 
Landfill and not impacted by area‐wide background influences.  

DO and ORP measurements in push probe samples were more difficult to interpret compared to the 
routine monitoring well data. The DO results for the push probe samples ranged from 0.36 to 3.11 mg/L 
and were lower than or generally consistent with the DO typically observed at MW‐9 near the City 
Facility boundary. ORP results were all negative and lower than typically observed in monitoring wells 
and did not show any clear pattern. 
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3.2 Groundwater Elevations 
Potentiometric surface maps calculated for the four quarters of 2017 using data collected at the City 
Facility monitoring wells are presented in Appendix F. The flow directions are consistent with past 
results and indicate flow generally toward the southeast with seasonal variations from east‐southeast to 
south‐southeast. Groundwater elevations calculated at each push probe using final depth to water 
measurements (presented on Table 2) are generally consistent with what would be expected based on 
the elevations measured in nearby monitoring wells. The push probe water level data were not included 
when preparing the Fourth Quarter potentiometric surface map since they were measured immediately 
following probe installation and may not reflect complete equilibration at the time of measurement. 

3.3 Distribution of Contaminants 
Isoconcentration maps of the maximum concentrations of VOCs detected in 2015 (1,1‐DCA, PCE, TCE, cis 
1,2‐DCE, and VC) were previously presented in the Work Plan. These maps have been updated using 
data collected during the push probe investigation (November 7 through 16, 2017) and Fourth Quarter 
2017 data collected at the groundwater monitoring wells (November 14 and 15, 2017). Data used to 
prepare the isoconcentration maps are presented in Table D‐5, the updated isoconcentration maps are 
presented in Appendix E.  

Areas estimated to be impacted by VOCs extend to the southeast of the Landfill in a direction generally 
consistent with the direction of flow indicated by recent groundwater flow contours. The 
isoconcentration maps include estimated contours of concentrations equal to GWQSs (“GWQS 
isocontours”). Areas with concentrations above GWQSs are limited to approximately 500 feet beyond 
the City Facility boundary. The downgradient limits of concentrations above GWQSs have been defined 
for PCE, TCE, and VC. The VC isoconcentration map uses the higher of the two measured concentrations 
for PP‐1 and is considered a conservative estimate; the actual area where VC concentrations are above 
the GWQS may be less extensive than shown.  

For 1,1‐DCA, the isoconcentration contours suggest that concentrations likely decrease to below the 
GWQS just beyond the location of PP‐2. 1,1‐DCA was detected at PP‐2 at a concentration of 1.1 µg/L, 
only slightly above the GWQS of 1.0 µg/L  

The detections of VOCs above GWQSs at PP‐1 are consistent with its location downgradient from the 
southwestern corner of the Landfill and near gas probes GP‐2, GP‐9, and GP‐12 where subsurface LFG 
has routinely been detected. GWQS isocontours have been estimated west of PP‐1 using data from well 
MW‐1 and further downgradient PP‐4, and suggest that concentrations in the southwesternmost corner 
of the City Facility are likely below GWQSs. This area is not downgradient of the Landfill and LFG has not 
routinely been detected in gas probes along the southwestern City Facility boundary (GP‐3, GP,4, GP‐8, 
and GP‐10).  

Based on the overall flow direction toward the southeast, the data from the push probes and monitoring 
wells can generally be considered to fall along one of four predicted general flow paths extending 
downgradient from the Landfill onto adjacent City Property, as detailed in Table 4. The COC 
concentrations measured along each of these groundwater flow paths show consistent decreases with 
distance from the Landfill, demonstrating that natural attenuation is occurring as groundwater flows 
away from the Landfill. 
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Table 4. November 2017 Concentrations of COCs (µg/L) with Distance from the Landfill 
along Groundwater Flow Paths, Horn Rapids Landfill 

Flow 
Path 

Monitoring 
Well or Probe 

Approximate 
Distance 

from Landfill 
(ft) 

1‐1 DCA 
(GWQS 1.0) 

TCE 
(GWQS 3.0) 

PCE 
(GWQS 0.8) 

VC 
(GWQS 0.02) 

1  PP‐1*  450  4.8  4.9  4.1  0.351 

  PP‐4  950  <0.5  <0.5  <0.5  <0.005 

2  MW‐9*  500  3.9  4.8  9.6  <0.02 

  PP‐2  950  1.1  <0.5  <0.5  0.005 

3  MW‐6*  50  4.5  13  24  3.3 

  MW‐8*  900  <0.2  <0.2  <0.5  <0.02 

  PP‐3  1250  0.74  <0.5  <0.5  0.009 

4  MW‐10*  50  9.4  3.1  5.8  1.0 

  MW‐5*  50  7.7  5.1  11  4.5 

  MW‐4*  1250  4.0  <0.2  <0.5  <0.02 

  PP‐5  1600  <0.5  <0.5  <0.5  <0.02 

* Within City Facility 
1 Estimated concentration; result for duplicate samples was less than 0.02 µg/L 

 Shading indicates concentration exceeds GWQS  
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4. CONCLUSIONS AND RECOMMENDATIONS 
This section summarizes the conclusions of the Phase 1 investigation and presents recommendations for 
the Phase 2 investigation. 

4.1 Phase 1 Conclusions 
As shown on isoconcentration maps presented in Appendix E, the areal extent of groundwater 
downgradient from the Landfill where COC concentrations exceed GWQSs is limited to a distance of 
approximately 500 ft from the City Facility boundary. Concentrations below GWQSs have been 
delineated for PCE, TCE, and VC. For 1,1‐DCA the area exceeding the GWQS is expected to be limited to 
just beyond the location of PP‐2, but not beyond the other areas explored in this investigation.  

The presence of low levels of methane, ethane, and ethene in the push probe groundwater samples 
indicates that natural attenuation is likely occurring, and indicates further that conditions in 
groundwater are consistent and favorable for biodegradation of chlorinated hydrocarbons.  

Approximate groundwater elevations measured at the push probes are consistent with the expected 
flow direction as measured in the City Facility monitoring wells. The areas impacted by VOCs extend to 
the southeast of the Landfill in a direction generally consistent with the direction of flow indicated by 
recent groundwater flow contours, and the measured concentrations show attenuation with distance 
from the Landfill along four general groundwater flow paths as shown on Table 4.  

4.2 Phase 2 Recommendations for Groundwater Monitoring Well 
The conclusions of the push probe investigation support installing one downgradient monitoring well on 
City Property southeast of the Horn Rapids Landfill at the approximate location shown on Figure 4.  

The proposed location of the monitoring well was selected with a data quality objective to confirm the 
absence of contamination downgradient from the Landfill, at a distance from the downgradient edge of 
City Property that is sufficient to allow additional actions to be taken in the event that contaminants are 
identified. Any contaminants identified at the proposed location (greater than 1,000 ft from the City 
Property boundary) would not move beyond the City Property for over 50 years at the calculated flow 
rate of approximately 20 ft per year.  

The location is downgradient from the approximate center of the contaminant plume and the area 
outside the City Facility that has been defined by the push probe investigation to have VOC 
concentrations above GWQSs as shown on isoconcentration maps (Appendix E). It is downgradient from 
push probe PP‐2 where 1,1‐DCA was detected at a concentration slightly above the GWQS. The new well 
will be used as a sentinel well to identify potential contamination releases from the existing Landfill. It is 
also downgradient from the Expansion Area and can be used as an uncontaminated well for detection 
monitoring. The City will confirm the location with Ecology prior to installation. 

The following activities will be conducted: 

 One groundwater monitoring well will be installed into uppermost groundwater, to a total 
depth of approximately 100 ft using the air rotary method.  

 The groundwater monitoring well will be 2‐in diameter Schedule 80 PVC, with a 15‐ft screened 
interval. The top of the screen will be set at a depth approximately 5 ft above the water table 
encountered during drilling. Construction of the monitoring well will follow the specification 
previously developed for well MW‐11 (see Appendix G). 

 Groundwater samples will be collected and tested for WAC 173‐351 Appendix I and II 
parameters using existing procedures described in the QAPP.  
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Horn Rapids Investigation Field Summary 

PP‐1  

Drilling at location PP‐1 began on 11/13/2017 and was completed on 11/15/2017. PP‐1 was drilled to a 

maximum depth of 116 feet below ground surface (bgs). Approximately two feet of pulverized material was 

cleared out of inside of casing. Initial depth to water (dtw) was 102.75 feet bgs. After the screen was installed 

from 103 to 113 feet bgs and the outer casing was pulled up to 103 feet bgs, the dtw decreased to 98.84 feet 

prior to sampling. PP‐1 was purged at a rate between 20 and 25 ml/min from 8:18 am to 9:10 am on 11/15/17. 

Initial turbidity of purge water was significant; final turbidity at time of sampling was less than initial observation 

but still considerable. The groundwater sample was collected from PP‐1 at 9:15 am. Duplicate sample 111517‐

DUP was also collected at PP‐1. 

PP‐2 

Drilling at location PP‐2 began on 11/5/2017 and was completed on 11/7/2017. Drilling was extremely hard to 

approximately 60 feet bgs. PP‐2 was drilled to a maximum depth of 111 feet bgs. Approximately two feet of 

pulverized material was cleared out of inside of casing. Initial dtw was 101.68 feet bgs. The screen was installed 

from approximately 100.4 feet to 110.4 feet bgs with the outer casing pulled up to 100 feet bgs. PP‐2 was 

purged at a rate of approximately 30 ml/min from 14:40 pm to 15:26 pm on 11/7/17. Turbidity of purge water 

waslow. The groundwater sample was collected from PP‐2 at 15:29 pm.  

PP‐3 

Drilling at location PP‐3 began on 11/8/2017 and was completed on 11/9/2017. PP‐3 was drilled to a maximum 

depth of 108 feet bgs. Approximately four feet of pulverized material was cleared out of inside of casing. Initial 

dtw was 90.6 feet bgs. The screen was installed from approximately 90.5 feet to 100.5 feet bgs with the outer 

casing pulled up to 90 feet bgs. PP‐3 was purged at a rate between 20 and 25 ml/min from 10:45 am to 11:51 

am on 11/9/17. Turbidity of purge water was very significant. The groundwater sample was collected from PP‐3 

at 11:55 am. Duplicate sample 110917‐DUP was also collected at PP‐3. 

PP‐4 

Drilling at location PP‐4 began on 11/10/2017 and was completed on 11/13/2017. PP‐4 was drilled to a 

maximum depth of 105.4 feet bgs. Approximately one to two feet of pulverized material was cleared out of 

inside of casing. Initial dtw was 99.32 feet bgs. The screen was installed from approximately 95 feet to 105 feet 

bgs with the outer casing pulled up to 95 feet bgs. DTW prior to the start of purging was 95.72 feet bgs. PP‐4 was 

purged at a rate between 20 and 25 ml/min from 9:06 am to 10:12 am on 11/13/17. Turbidity of purge water 

initially considerable but cleared up considerably for sampling. The groundwater sample was collected from PP‐4 

at 10:15 am. Duplicate sample 111317‐DUP was also collected at PP‐4. 

PP‐5 

Drilling at location PP‐5 began on 11/15/2017 and was completed on 11/16/2017. Drilling at this location was 

easier than all prior locations. PP‐5 was drilled to a maximum depth of 89.3 feet below ground surface (bgs). 

Approximately one foot of pulverized material was cleared out of inside of casing. Initial depth to water (dtw) 

was 76.31 feet bgs. After the screen was installed from 79 to 89 feet bgs and the outer casing was pulled up to 

79 feet bgs, the dtw decreased to 67.80 feet prior to sampling. PP‐5 was purged at a rate between 20 and 

25 ml/min from 8:56 am to 9:43 am on 11/16/17. Initial turbidity of purge water was significant; final turbidity at 

time of sampling was less than initial observation but still considerable. The groundwater sample was collected 

from PP‐5 at 9:55 am. Duplicate sample 111617‐DUP was also collected at PP‐5. 
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Appendix B 
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553-3820-007 January 2018 Horn Rapids Landfill 
Appendix B Push Probe Investigation 

 

 PP-1 View toward North 

 

 

 Rig at PP-2 View toward Northwest 

 

 

 

PP-2 Rig and Drill Pipe View 
toward South 

 



 

553-3820-007 January 2018 Horn Rapids Landfill 
Appendix B Push Probe Investigation 

 

 Knock off tip 

 



 

553-3820-007 January 2018 Horn Rapids Landfill 
Appendix B Push Probe Investigation 

 

 Groundwater sampling pump and 
tubing at PP-2 

 
 
 



 

553-3820-007 January 2018 Horn Rapids Landfill 
Appendix B Push Probe Investigation 

 

 

Groundwater sampling pump with 
weights at PP-2 

 



 

553-3820-007 January 2018 Horn Rapids Landfill 
Appendix B Push Probe Investigation 

 

 Pump controller 

 

 

 Groundwater sampling at PP-2 

 

 

 

PP-2 Decommissioning 

 



 

553-3820-007 January 2018 Horn Rapids Landfill 
Appendix B Push Probe Investigation 

 

 PP-2 View toward Northwest 

 

 

 PP-3 Vew toward North 

 

 

 

PP-4 View toward West 

 



 

553-3820-007 January 2018 Horn Rapids Landfill 
Appendix B Push Probe Investigation 

 

 PP-5 View toward Southeast 

 

 

 PP-5 View toward West 
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Laboratory Reports 
 





Energy Northwest 





Report of Analysis
For: Parametrix

Horn Rapids Landfill

Attn: Lisa Gilbert

Authorized Signature: 09-Nov-17

Project ID: 5533820007

Collection Date: 11/7/2017

180518 180518-01Lab Sample ID:

Site:

Client Sample ID:PP-2

Horn Rapids Landfill 3:29 PM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/8/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/8/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/8/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/8/201779-00-5 0.0531EPA 8260C 0.5

1.11,1-Dichloroethane µg/L 11/8/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/8/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/8/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/8/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/8/201796-18-4 0.0743EPA 8260C 0.5

< 0.51,2,4-Trichlorobenzene µg/L 11/8/2017120-82-1 0.0214EPA 8260C 0.5

< 0.51,2,4-Trimethylbenzene µg/L 11/8/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/8/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/8/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/8/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/8/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/8/201778-87-5 0.0295EPA 8260C 0.5

Page 1 of 8

350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/7/2017

180518 180518-01Lab Sample ID:

Site:

Client Sample ID:PP-2

Horn Rapids Landfill 3:29 PM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 0.51,3,5-Trimethylbenzene µg/L 11/8/2017108-67-8 0.0404EPA 8260C 0.5

< 0.51,3-Dichlorobenzene µg/L 11/8/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/8/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/8/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/8/2017594-20-7 0.0609EPA 8260C 0.5

6.92-Butanone (MEK) µg/L 11/8/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/8/201795-49-8 0.0446EPA 8260C 0.5

< 42-Hexanone µg/L 11/8/2017591-78-6 1.3377EPA 8260C 4

< 0.54-Chlorotoluene µg/L 11/8/2017106-43-4 0.0482EPA 8260C 0.5

< 44-Methyl-2-pentanone (MIBK) µg/L 11/8/2017108-10-1 0.6029EPA 8260C 4

46Acetone µg/L 11/8/201767-64-1 0.5408EPA 8260C 4

m.N.D.Acetonitrile µg/L 11/8/201775-05-8 2.7799EPA 8260C 20

m.N.D.Acrolein µg/L 11/8/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/8/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/8/2017107-05-1 0.1962EPA 8260C 0.5

0.53Benzene µg/L 11/8/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/8/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/8/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/8/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/8/201775-25-2 0.052EPA 8260C 0.5

m.N.D.Bromomethane µg/L 11/8/201774-83-9 0.0785EPA 8260C 0.5

< 0.5Carbon disulfide µg/L 11/8/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/8/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/8/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/8/201775-00-3 0.1823EPA 8260C 0.5

< 0.5Chloroform µg/L 11/8/201767-66-3 0.0703EPA 8260C 0.5

Page 2 of 8

350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/7/2017

180518 180518-01Lab Sample ID:

Site:

Client Sample ID:PP-2

Horn Rapids Landfill 3:29 PM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 0.5Chloromethane µg/L 11/8/201774-87-3 0.1447EPA 8260C 0.5

N.D.Chloroprene µg/L 11/8/2017126-99-8 0.941EPA 8260C 1

< 0.5cis-1,2-Dichloroethene µg/L 11/8/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/8/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/8/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/8/201774-95-3 0.0553EPA 8260C 0.5

0.88Dichlorodifluoromethane µg/L 11/8/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/8/201797-63-2 0.085EPA 8260C 0.5

< 0.5Ethylbenzene µg/L 11/8/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/8/201787-68-3 0.0896EPA 8260C 0.5

< 4Iodomethane µg/L 11/8/201774-88-4 0.3555EPA 8260C 4

m.N.D.Isobutyl alcohol µg/L 11/8/201778-83-1 8.2052EPA 8260C 20

m.N.D.Isopropylbenzene µg/L 11/8/201798-82-8 0.0526EPA 8260C 0.5

< 0.5m- & p-Xylene µg/L 11/8/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/8/2017126-98-7 0.2056EPA 8260C 2

m.N.D.Methyl methacrylate µg/L 11/8/201780-62-6 0.093EPA 8260C 0.5

< 0.5Methylene chloride µg/L 11/8/201775-09-2 0.0563EPA 8260C 0.5

m.N.D.Methyl-t-butyl ether µg/L 11/8/20171634-04-4 0.032EPA 8260C 0.5

0.70Naphthalene µg/L 11/8/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/8/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/8/2017103-65-1 0.0484EPA 8260C 0.5

< 0.5o-Xylene µg/L 11/8/201795-47-6 0.0476EPA 8260C 0.5

< 0.5p-isopropyltoluene µg/L 11/8/201799-87-6 0.0338EPA 8260C 0.5

N.D.Propionitrile µg/L 11/8/2017107-12-0 0.4026EPA 8260C 2

m.N.D.sec-Butylbenzene µg/L 11/8/2017135-98-8 0.0549EPA 8260C 0.5

< 0.5Styrene µg/L 11/8/2017100-42-5 0.0678EPA 8260C 0.5

Page 3 of 8

350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/7/2017

180518 180518-01Lab Sample ID:

Site:

Client Sample ID:PP-2

Horn Rapids Landfill 3:29 PM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.tert-Butylbenzene µg/L 11/8/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/8/2017127-18-4 0.0864EPA 8260C 0.5

< 0.5Toluene µg/L 11/8/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/8/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/8/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/8/2017110-57-6 0.1599EPA 8260C 0.5

m.N.D.Trichloroethene µg/L 11/8/201779-01-6 0.0642EPA 8260C 0.5

< 0.5Trichlorofluoromethane µg/L 11/8/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/8/2017108-05-4 0.5418EPA 8260C 2

m.N.D.Vinyl chloride µg/L 11/8/201775-01-4 0.0979EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/8/201796-12-8 0.05EPA 8260C SIM 0.05

0.00331,2-Dibromoethane µg/L 11/8/2017106-93-4 0.001EPA 8260C SIM 0.001

0.0207Acrylonitrile µg/L 11/8/2017107-13-1 0.02EPA 8260C SIM 0.02

0.0052Vinyl chloride µg/L 11/8/201775-01-4 0.005EPA 8260C SIM 0.005

Lab ID Surrogate Recovery Control LimitsMethod

180518-01 1,2-Dichloroethane-d4 100 %EPA 8260C 70 -130

4-Bromofluorobenzene 97.5 %EPA 8260C 70 -130

Dibromofluoromethane 95.4 %EPA 8260C 70 -130

Toluene-d8 96.5 %EPA 8260C 70 -130
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/7/2017

180518 180518-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/8/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/8/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/8/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/8/201779-00-5 0.0531EPA 8260C 0.5

N.D.1,1-Dichloroethane µg/L 11/8/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/8/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/8/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/8/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/8/201796-18-4 0.0743EPA 8260C 0.5

m.N.D.1,2,4-Trichlorobenzene µg/L 11/8/2017120-82-1 0.0214EPA 8260C 0.5

m.N.D.1,2,4-Trimethylbenzene µg/L 11/8/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/8/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/8/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/8/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/8/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/8/201778-87-5 0.0295EPA 8260C 0.5

N.D.1,3,5-Trimethylbenzene µg/L 11/8/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/8/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/8/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/8/2017106-46-7 0.0541EPA 8260C 0.5

m.N.D.2,2-Dichloropropane µg/L 11/8/2017594-20-7 0.0609EPA 8260C 0.5

N.D.2-Butanone (MEK) µg/L 11/8/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/8/201795-49-8 0.0446EPA 8260C 0.5

N.D.2-Hexanone µg/L 11/8/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/8/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/8/2017108-10-1 0.6029EPA 8260C 4
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/7/2017

180518 180518-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Acetone µg/L 11/8/201767-64-1 0.5408EPA 8260C 4

N.D.Acetonitrile µg/L 11/8/201775-05-8 2.7799EPA 8260C 20

m.N.D.Acrolein µg/L 11/8/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/8/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/8/2017107-05-1 0.1962EPA 8260C 0.5

N.D.Benzene µg/L 11/8/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/8/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/8/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/8/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/8/201775-25-2 0.052EPA 8260C 0.5

m.N.D.Bromomethane µg/L 11/8/201774-83-9 0.0785EPA 8260C 0.5

m.N.D.Carbon disulfide µg/L 11/8/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/8/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/8/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/8/201775-00-3 0.1823EPA 8260C 0.5

N.D.Chloroform µg/L 11/8/201767-66-3 0.0703EPA 8260C 0.5

< 0.5Chloromethane µg/L 11/8/201774-87-3 0.1447EPA 8260C 0.5

N.D.Chloroprene µg/L 11/8/2017126-99-8 0.941EPA 8260C 1

N.D.cis-1,2-Dichloroethene µg/L 11/8/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/8/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/8/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/8/201774-95-3 0.0553EPA 8260C 0.5

N.D.Dichlorodifluoromethane µg/L 11/8/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/8/201797-63-2 0.085EPA 8260C 0.5

N.D.Ethylbenzene µg/L 11/8/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/8/201787-68-3 0.0896EPA 8260C 0.5
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/7/2017

180518 180518-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Iodomethane µg/L 11/8/201774-88-4 0.3555EPA 8260C 4

m.N.D.Isobutyl alcohol µg/L 11/8/201778-83-1 8.2052EPA 8260C 20

N.D.Isopropylbenzene µg/L 11/8/201798-82-8 0.0526EPA 8260C 0.5

N.D.m- & p-Xylene µg/L 11/8/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/8/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/8/201780-62-6 0.093EPA 8260C 0.5

N.D.Methylene chloride µg/L 11/8/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/8/20171634-04-4 0.032EPA 8260C 0.5

N.D.Naphthalene µg/L 11/8/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/8/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/8/2017103-65-1 0.0484EPA 8260C 0.5

N.D.o-Xylene µg/L 11/8/201795-47-6 0.0476EPA 8260C 0.5

< 0.5p-isopropyltoluene µg/L 11/8/201799-87-6 0.0338EPA 8260C 0.5

N.D.Propionitrile µg/L 11/8/2017107-12-0 0.4026EPA 8260C 2

m.N.D.sec-Butylbenzene µg/L 11/8/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/8/2017100-42-5 0.0678EPA 8260C 0.5

N.D.tert-Butylbenzene µg/L 11/8/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/8/2017127-18-4 0.0864EPA 8260C 0.5

N.D.Toluene µg/L 11/8/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/8/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/8/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/8/2017110-57-6 0.1599EPA 8260C 0.5

N.D.Trichloroethene µg/L 11/8/201779-01-6 0.0642EPA 8260C 0.5

N.D.Trichlorofluoromethane µg/L 11/8/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/8/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/8/201775-01-4 0.0979EPA 8260C 0.5
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Collection Date: 11/7/2017

180518 180518-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,2-Dibromo-3-chloropropane µg/L 11/8/201796-12-8 0.05EPA 8260C SIM 0.05

0.00331,2-Dibromoethane µg/L 11/8/2017106-93-4 0.001EPA 8260C SIM 0.001

< 0.02Acrylonitrile µg/L 11/8/2017107-13-1 0.02EPA 8260C SIM 0.02

< 0.005Vinyl chloride µg/L 11/8/201775-01-4 0.005EPA 8260C SIM 0.005

Lab ID Surrogate Recovery Control LimitsMethod

180518-02 1,2-Dichloroethane-d4 99.9 %EPA 8260C 70 -130

4-Bromofluorobenzene 93.9 %EPA 8260C 70 -130

Dibromofluoromethane 92 %EPA 8260C 70 -130

Toluene-d8 95.4 %EPA 8260C 70 -130
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Report of Analysis
For: Parametrix

Horn Rapids Landfill

Attn: Lisa Gilbert

Authorized Signature: 10-Nov-17

Project ID: 5533820007

Collection Date: 11/9/2017

180535 180535-01Lab Sample ID:

Site:

Client Sample ID:PP-3

Horn Rapids Landfill 11:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/10/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/10/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/10/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/10/201779-00-5 0.0531EPA 8260C 0.5

0.741,1-Dichloroethane µg/L 11/10/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/10/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/10/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/10/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/10/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/10/2017120-82-1 0.0214EPA 8260C 0.5

< 0.51,2,4-Trimethylbenzene µg/L 11/10/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/10/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/10/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/10/201795-50-1 0.0474EPA 8260C 0.5

m.N.D.1,2-Dichloroethane µg/L 11/10/2017107-06-2 0.0822EPA 8260C 0.5

m.N.D.1,2-Dichloropropane µg/L 11/10/201778-87-5 0.0295EPA 8260C 0.5
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/9/2017

180535 180535-01Lab Sample ID:

Site:

Client Sample ID:PP-3

Horn Rapids Landfill 11:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 0.51,3,5-Trimethylbenzene µg/L 11/10/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/10/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/10/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/10/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/10/2017594-20-7 0.0609EPA 8260C 0.5

< 42-Butanone (MEK) µg/L 11/10/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/10/201795-49-8 0.0446EPA 8260C 0.5

m.N.D.2-Hexanone µg/L 11/10/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/10/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/10/2017108-10-1 0.6029EPA 8260C 4

8.8Acetone µg/L 11/10/201767-64-1 0.5408EPA 8260C 4

m.N.D.Acetonitrile µg/L 11/10/201775-05-8 2.7799EPA 8260C 20

m.N.D.Acrolein µg/L 11/10/2017107-02-8 2.9355EPA 8260C 10

m.N.D.Acrylonitrile µg/L 11/10/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/10/2017107-05-1 0.1962EPA 8260C 0.5

< 0.5Benzene µg/L 11/10/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/10/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/10/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/10/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/10/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/10/201774-83-9 0.0785EPA 8260C 0.5

< 0.5Carbon disulfide µg/L 11/10/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/10/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/10/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/10/201775-00-3 0.1823EPA 8260C 0.5

< 0.5Chloroform µg/L 11/10/201767-66-3 0.0703EPA 8260C 0.5
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Collection Date: 11/9/2017

180535 180535-01Lab Sample ID:

Site:

Client Sample ID:PP-3

Horn Rapids Landfill 11:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 0.5Chloromethane µg/L 11/10/201774-87-3 0.1447EPA 8260C 0.5

m.N.D.Chloroprene µg/L 11/10/2017126-99-8 0.941EPA 8260C 1

0.67cis-1,2-Dichloroethene µg/L 11/10/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/10/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/10/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/10/201774-95-3 0.0553EPA 8260C 0.5

0.68Dichlorodifluoromethane µg/L 11/10/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/10/201797-63-2 0.085EPA 8260C 0.5

< 0.5Ethylbenzene µg/L 11/10/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/10/201787-68-3 0.0896EPA 8260C 0.5

< 4Iodomethane µg/L 11/10/201774-88-4 0.3555EPA 8260C 4

m.N.D.Isobutyl alcohol µg/L 11/10/201778-83-1 8.2052EPA 8260C 20

m.N.D.Isopropylbenzene µg/L 11/10/201798-82-8 0.0526EPA 8260C 0.5

< 0.5m- & p-Xylene µg/L 11/10/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/10/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/10/201780-62-6 0.093EPA 8260C 0.5

< 0.5Methylene chloride µg/L 11/10/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/10/20171634-04-4 0.032EPA 8260C 0.5

< 0.5Naphthalene µg/L 11/10/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/10/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/10/2017103-65-1 0.0484EPA 8260C 0.5

< 0.5o-Xylene µg/L 11/10/201795-47-6 0.0476EPA 8260C 0.5

< 0.5p-isopropyltoluene µg/L 11/10/201799-87-6 0.0338EPA 8260C 0.5

m.N.D.Propionitrile µg/L 11/10/2017107-12-0 0.4026EPA 8260C 2

m.N.D.sec-Butylbenzene µg/L 11/10/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/10/2017100-42-5 0.0678EPA 8260C 0.5
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Collection Date: 11/9/2017

180535 180535-01Lab Sample ID:

Site:

Client Sample ID:PP-3

Horn Rapids Landfill 11:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.tert-Butylbenzene µg/L 11/10/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/10/2017127-18-4 0.0864EPA 8260C 0.5

< 0.5Toluene µg/L 11/10/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/10/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/10/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/10/2017110-57-6 0.1599EPA 8260C 0.5

< 0.5Trichloroethene µg/L 11/10/201779-01-6 0.0642EPA 8260C 0.5

< 0.5Trichlorofluoromethane µg/L 11/10/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/10/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/10/201775-01-4 0.0979EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/10/201796-12-8 0.05EPA 8260C SIM 0.05

0.00231,2-Dibromoethane µg/L 11/10/2017106-93-4 0.001EPA 8260C SIM 0.001

0.0438Acrylonitrile µg/L 11/10/2017107-13-1 0.02EPA 8260C SIM 0.02

0.0087Vinyl chloride µg/L 11/10/201775-01-4 0.005EPA 8260C SIM 0.005

Lab ID Surrogate Recovery Control LimitsMethod

180535-01 1,2-Dichloroethane-d4 99.7 %EPA 8260C 70 -130

4-Bromofluorobenzene 93.4 %EPA 8260C 70 -130

Dibromofluoromethane 93.5 %EPA 8260C 70 -130

Toluene-d8 95.6 %EPA 8260C 70 -130
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Collection Date: 11/9/2017

180535 180535-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/10/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/10/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/10/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/10/201779-00-5 0.0531EPA 8260C 0.5

N.D.1,1-Dichloroethane µg/L 11/10/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/10/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/10/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/10/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/10/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/10/2017120-82-1 0.0214EPA 8260C 0.5

N.D.1,2,4-Trimethylbenzene µg/L 11/10/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/10/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/10/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/10/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/10/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/10/201778-87-5 0.0295EPA 8260C 0.5

N.D.1,3,5-Trimethylbenzene µg/L 11/10/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/10/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/10/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/10/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/10/2017594-20-7 0.0609EPA 8260C 0.5

N.D.2-Butanone (MEK) µg/L 11/10/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/10/201795-49-8 0.0446EPA 8260C 0.5

N.D.2-Hexanone µg/L 11/10/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/10/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/10/2017108-10-1 0.6029EPA 8260C 4
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Collection Date: 11/9/2017

180535 180535-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Acetone µg/L 11/10/201767-64-1 0.5408EPA 8260C 4

m.N.D.Acetonitrile µg/L 11/10/201775-05-8 2.7799EPA 8260C 20

m.N.D.Acrolein µg/L 11/10/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/10/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/10/2017107-05-1 0.1962EPA 8260C 0.5

m.N.D.Benzene µg/L 11/10/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/10/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/10/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/10/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/10/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/10/201774-83-9 0.0785EPA 8260C 0.5

m.N.D.Carbon disulfide µg/L 11/10/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/10/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/10/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/10/201775-00-3 0.1823EPA 8260C 0.5

N.D.Chloroform µg/L 11/10/201767-66-3 0.0703EPA 8260C 0.5

< 0.5Chloromethane µg/L 11/10/201774-87-3 0.1447EPA 8260C 0.5

m.N.D.Chloroprene µg/L 11/10/2017126-99-8 0.941EPA 8260C 1

N.D.cis-1,2-Dichloroethene µg/L 11/10/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/10/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/10/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/10/201774-95-3 0.0553EPA 8260C 0.5

N.D.Dichlorodifluoromethane µg/L 11/10/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/10/201797-63-2 0.085EPA 8260C 0.5

N.D.Ethylbenzene µg/L 11/10/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/10/201787-68-3 0.0896EPA 8260C 0.5
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Collection Date: 11/9/2017

180535 180535-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Iodomethane µg/L 11/10/201774-88-4 0.3555EPA 8260C 4

m.N.D.Isobutyl alcohol µg/L 11/10/201778-83-1 8.2052EPA 8260C 20

N.D.Isopropylbenzene µg/L 11/10/201798-82-8 0.0526EPA 8260C 0.5

N.D.m- & p-Xylene µg/L 11/10/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/10/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/10/201780-62-6 0.093EPA 8260C 0.5

N.D.Methylene chloride µg/L 11/10/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/10/20171634-04-4 0.032EPA 8260C 0.5

N.D.Naphthalene µg/L 11/10/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/10/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/10/2017103-65-1 0.0484EPA 8260C 0.5

N.D.o-Xylene µg/L 11/10/201795-47-6 0.0476EPA 8260C 0.5

N.D.p-isopropyltoluene µg/L 11/10/201799-87-6 0.0338EPA 8260C 0.5

N.D.Propionitrile µg/L 11/10/2017107-12-0 0.4026EPA 8260C 2

m.N.D.sec-Butylbenzene µg/L 11/10/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/10/2017100-42-5 0.0678EPA 8260C 0.5

N.D.tert-Butylbenzene µg/L 11/10/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/10/2017127-18-4 0.0864EPA 8260C 0.5

N.D.Toluene µg/L 11/10/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/10/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/10/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/10/2017110-57-6 0.1599EPA 8260C 0.5

N.D.Trichloroethene µg/L 11/10/201779-01-6 0.0642EPA 8260C 0.5

N.D.Trichlorofluoromethane µg/L 11/10/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/10/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/10/201775-01-4 0.0979EPA 8260C 0.5
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Collection Date: 11/9/2017

180535 180535-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,2-Dibromo-3-chloropropane µg/L 11/10/201796-12-8 0.05EPA 8260C SIM 0.05

0.00201,2-Dibromoethane µg/L 11/10/2017106-93-4 0.001EPA 8260C SIM 0.001

< 0.02Acrylonitrile µg/L 11/10/2017107-13-1 0.02EPA 8260C SIM 0.02

< 0.005Vinyl chloride µg/L 11/10/201775-01-4 0.005EPA 8260C SIM 0.005

Lab ID Surrogate Recovery Control LimitsMethod

180535-03 1,2-Dichloroethane-d4 99.8 %EPA 8260C 70 -130

4-Bromofluorobenzene 94.4 %EPA 8260C 70 -130

Dibromofluoromethane 91.2 %EPA 8260C 70 -130

Toluene-d8 96.1 %EPA 8260C 70 -130
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Report of Analysis
For: Parametrix

Horn Rapids Landfill

Attn: Lisa Gilbert

Authorized Signature: 14-Nov-17

Project ID: 5533820007

Collection Date: 11/13/2017

180544 180544-01Lab Sample ID:

Site:

Client Sample ID:PP-4

Horn Rapids Landfill 10:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/14/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/14/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/14/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/14/201779-00-5 0.0531EPA 8260C 0.5

< 0.51,1-Dichloroethane µg/L 11/14/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/14/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/14/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/14/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/14/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/14/2017120-82-1 0.0214EPA 8260C 0.5

< 0.51,2,4-Trimethylbenzene µg/L 11/14/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/14/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/14/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/14/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/14/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/14/201778-87-5 0.0295EPA 8260C 0.5
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/13/2017

180544 180544-01Lab Sample ID:

Site:

Client Sample ID:PP-4

Horn Rapids Landfill 10:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

m.N.D.1,3,5-Trimethylbenzene µg/L 11/14/2017108-67-8 0.0404EPA 8260C 0.5

N.D.1,3-Dichlorobenzene µg/L 11/14/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/14/2017142-28-9 0.0335EPA 8260C 0.5

N.D.1,4-Dichlorobenzene µg/L 11/14/2017106-46-7 0.0541EPA 8260C 0.5

m.N.D.2,2-Dichloropropane µg/L 11/14/2017594-20-7 0.0609EPA 8260C 0.5

7.82-Butanone (MEK) µg/L 11/14/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/14/201795-49-8 0.0446EPA 8260C 0.5

< 42-Hexanone µg/L 11/14/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/14/2017106-43-4 0.0482EPA 8260C 0.5

< 44-Methyl-2-pentanone (MIBK) µg/L 11/14/2017108-10-1 0.6029EPA 8260C 4

39Acetone µg/L 11/14/201767-64-1 0.5408EPA 8260C 4

m.N.D.Acetonitrile µg/L 11/14/201775-05-8 2.7799EPA 8260C 20

< 10Acrolein µg/L 11/14/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/14/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/14/2017107-05-1 0.1962EPA 8260C 0.5

< 0.5Benzene µg/L 11/14/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/14/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/14/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/14/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/14/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/14/201774-83-9 0.0785EPA 8260C 0.5

m.N.D.Carbon disulfide µg/L 11/14/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/14/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/14/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/14/201775-00-3 0.1823EPA 8260C 0.5

N.D.Chloroform µg/L 11/14/201767-66-3 0.0703EPA 8260C 0.5
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/13/2017

180544 180544-01Lab Sample ID:

Site:

Client Sample ID:PP-4

Horn Rapids Landfill 10:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 0.5Chloromethane µg/L 11/14/201774-87-3 0.1447EPA 8260C 0.5

m.N.D.Chloroprene µg/L 11/14/2017126-99-8 0.941EPA 8260C 1

< 0.5cis-1,2-Dichloroethene µg/L 11/14/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/14/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/14/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/14/201774-95-3 0.0553EPA 8260C 0.5

0.53Dichlorodifluoromethane µg/L 11/14/201775-71-8 0.0458EPA 8260C 0.5

m.N.D.Ethyl methacrylate µg/L 11/14/201797-63-2 0.085EPA 8260C 0.5

N.D.Ethylbenzene µg/L 11/14/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/14/201787-68-3 0.0896EPA 8260C 0.5

< 4Iodomethane µg/L 11/14/201774-88-4 0.3555EPA 8260C 4

m.N.D.Isobutyl alcohol µg/L 11/14/201778-83-1 8.2052EPA 8260C 20

N.D.Isopropylbenzene µg/L 11/14/201798-82-8 0.0526EPA 8260C 0.5

< 0.5m- & p-Xylene µg/L 11/14/20171330-20-7 0.1001EPA 8260C 0.5

N.D.Methacrylonitrile µg/L 11/14/2017126-98-7 0.2056EPA 8260C 2

m.N.D.Methyl methacrylate µg/L 11/14/201780-62-6 0.093EPA 8260C 0.5

< 0.5Methylene chloride µg/L 11/14/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/14/20171634-04-4 0.032EPA 8260C 0.5

< 0.5Naphthalene µg/L 11/14/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/14/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/14/2017103-65-1 0.0484EPA 8260C 0.5

< 0.5o-Xylene µg/L 11/14/201795-47-6 0.0476EPA 8260C 0.5

< 0.5p-isopropyltoluene µg/L 11/14/201799-87-6 0.0338EPA 8260C 0.5

m.N.D.Propionitrile µg/L 11/14/2017107-12-0 0.4026EPA 8260C 2

m.N.D.sec-Butylbenzene µg/L 11/14/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/14/2017100-42-5 0.0678EPA 8260C 0.5
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Collection Date: 11/13/2017

180544 180544-01Lab Sample ID:

Site:

Client Sample ID:PP-4

Horn Rapids Landfill 10:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.tert-Butylbenzene µg/L 11/14/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/14/2017127-18-4 0.0864EPA 8260C 0.5

< 0.5Toluene µg/L 11/14/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/14/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/14/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/14/2017110-57-6 0.1599EPA 8260C 0.5

N.D.Trichloroethene µg/L 11/14/201779-01-6 0.0642EPA 8260C 0.5

< 0.5Trichlorofluoromethane µg/L 11/14/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/14/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/14/201775-01-4 0.0979EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/14/201796-12-8 0.05EPA 8260C SIM 0.05

0.0020*1,2-Dibromoethane µg/L 11/14/2017106-93-4 0.001EPA 8260C SIM 0.001

< 0.02Acrylonitrile µg/L 11/14/2017107-13-1 0.02EPA 8260C SIM 0.02

< 0.005Vinyl chloride µg/L 11/14/201775-01-4 0.005EPA 8260C SIM 0.005

Lab ID Surrogate Recovery Control LimitsMethod

180544-01 1,2-Dichloroethane-d4 99.8 %EPA 8260C 70 -130

4-Bromofluorobenzene 94 %EPA 8260C 70 -130

Dibromofluoromethane 95.5 %EPA 8260C 70 -130

Toluene-d8 94.5 %EPA 8260C 70 -130
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(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion

* 1,2-Dibromoethane detected in the method blank at 0.0018 µg/L



Collection Date: 11/13/2017

180544 180544-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/14/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/14/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/14/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/14/201779-00-5 0.0531EPA 8260C 0.5

N.D.1,1-Dichloroethane µg/L 11/14/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/14/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/14/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/14/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/14/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/14/2017120-82-1 0.0214EPA 8260C 0.5

N.D.1,2,4-Trimethylbenzene µg/L 11/14/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/14/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/14/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/14/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/14/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/14/201778-87-5 0.0295EPA 8260C 0.5

N.D.1,3,5-Trimethylbenzene µg/L 11/14/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/14/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/14/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/14/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/14/2017594-20-7 0.0609EPA 8260C 0.5

N.D.2-Butanone (MEK) µg/L 11/14/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/14/201795-49-8 0.0446EPA 8260C 0.5

N.D.2-Hexanone µg/L 11/14/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/14/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/14/2017108-10-1 0.6029EPA 8260C 4
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Collection Date: 11/13/2017

180544 180544-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Acetone µg/L 11/14/201767-64-1 0.5408EPA 8260C 4

m.N.D.Acetonitrile µg/L 11/14/201775-05-8 2.7799EPA 8260C 20

m.N.D.Acrolein µg/L 11/14/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/14/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/14/2017107-05-1 0.1962EPA 8260C 0.5

N.D.Benzene µg/L 11/14/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/14/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/14/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/14/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/14/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/14/201774-83-9 0.0785EPA 8260C 0.5

m.N.D.Carbon disulfide µg/L 11/14/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/14/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/14/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/14/201775-00-3 0.1823EPA 8260C 0.5

N.D.Chloroform µg/L 11/14/201767-66-3 0.0703EPA 8260C 0.5

< 0.5Chloromethane µg/L 11/14/201774-87-3 0.1447EPA 8260C 0.5

m.N.D.Chloroprene µg/L 11/14/2017126-99-8 0.941EPA 8260C 1

N.D.cis-1,2-Dichloroethene µg/L 11/14/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/14/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/14/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/14/201774-95-3 0.0553EPA 8260C 0.5

N.D.Dichlorodifluoromethane µg/L 11/14/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/14/201797-63-2 0.085EPA 8260C 0.5

N.D.Ethylbenzene µg/L 11/14/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/14/201787-68-3 0.0896EPA 8260C 0.5
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/13/2017

180544 180544-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Iodomethane µg/L 11/14/201774-88-4 0.3555EPA 8260C 4

N.D.Isobutyl alcohol µg/L 11/14/201778-83-1 8.2052EPA 8260C 20

N.D.Isopropylbenzene µg/L 11/14/201798-82-8 0.0526EPA 8260C 0.5

N.D.m- & p-Xylene µg/L 11/14/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/14/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/14/201780-62-6 0.093EPA 8260C 0.5

N.D.Methylene chloride µg/L 11/14/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/14/20171634-04-4 0.032EPA 8260C 0.5

N.D.Naphthalene µg/L 11/14/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/14/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/14/2017103-65-1 0.0484EPA 8260C 0.5

N.D.o-Xylene µg/L 11/14/201795-47-6 0.0476EPA 8260C 0.5

N.D.p-isopropyltoluene µg/L 11/14/201799-87-6 0.0338EPA 8260C 0.5

N.D.Propionitrile µg/L 11/14/2017107-12-0 0.4026EPA 8260C 2

N.D.sec-Butylbenzene µg/L 11/14/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/14/2017100-42-5 0.0678EPA 8260C 0.5

N.D.tert-Butylbenzene µg/L 11/14/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/14/2017127-18-4 0.0864EPA 8260C 0.5

N.D.Toluene µg/L 11/14/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/14/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/14/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/14/2017110-57-6 0.1599EPA 8260C 0.5

N.D.Trichloroethene µg/L 11/14/201779-01-6 0.0642EPA 8260C 0.5

N.D.Trichlorofluoromethane µg/L 11/14/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/14/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/14/201775-01-4 0.0979EPA 8260C 0.5
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Collection Date: 11/13/2017

180544 180544-03Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,2-Dibromo-3-chloropropane µg/L 11/14/201796-12-8 0.05EPA 8260C SIM 0.05

0.0017*1,2-Dibromoethane µg/L 11/14/2017106-93-4 0.001EPA 8260C SIM 0.001

< 0.02Acrylonitrile µg/L 11/14/2017107-13-1 0.02EPA 8260C SIM 0.02

< 0.005Vinyl chloride µg/L 11/14/201775-01-4 0.005EPA 8260C SIM 0.005

Lab ID Surrogate Recovery Control LimitsMethod

180544-03 1,2-Dichloroethane-d4 100.6 %EPA 8260C 70 -130

4-Bromofluorobenzene 93.1 %EPA 8260C 70 -130

Dibromofluoromethane 90.9 %EPA 8260C 70 -130

Toluene-d8 95.7 %EPA 8260C 70 -130
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion

* 1,2-Dibromoethane detected in the method blank at 0.0018 µg/L



Report of Analysis
For: Parametrix

Horn Rapids Landfill

Attn: Lisa Gilbert

Authorized Signature: 17-Nov-17

Project ID: 5533820007

Collection Date: 11/15/2017

180550 180550-01Lab Sample ID:

Site:

Client Sample ID:PP-1

Horn Rapids Landfill 9:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/16/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/16/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/16/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/16/201779-00-5 0.0531EPA 8260C 0.5

4.81,1-Dichloroethane µg/L 11/16/201775-34-3 0.0567EPA 8260C 0.5

< 0.51,1-Dichloroethene µg/L 11/16/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/16/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/16/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/16/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/16/2017120-82-1 0.0214EPA 8260C 0.5

< 0.51,2,4-Trimethylbenzene µg/L 11/16/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/16/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/16/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/16/201795-50-1 0.0474EPA 8260C 0.5

< 0.51,2-Dichloroethane µg/L 11/16/2017107-06-2 0.0822EPA 8260C 0.5

< 0.51,2-Dichloropropane µg/L 11/16/201778-87-5 0.0295EPA 8260C 0.5
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/15/2017

180550 180550-01Lab Sample ID:

Site:

Client Sample ID:PP-1

Horn Rapids Landfill 9:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

m.N.D.1,3,5-Trimethylbenzene µg/L 11/16/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/16/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/16/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/16/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/16/2017594-20-7 0.0609EPA 8260C 0.5

< 42-Butanone (MEK) µg/L 11/16/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/16/201795-49-8 0.0446EPA 8260C 0.5

m.N.D.2-Hexanone µg/L 11/16/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/16/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/16/2017108-10-1 0.6029EPA 8260C 4

4.5Acetone µg/L 11/16/201767-64-1 0.5408EPA 8260C 4

m.N.D.Acetonitrile µg/L 11/16/201775-05-8 2.7799EPA 8260C 20

< 10Acrolein µg/L 11/16/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/16/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/16/2017107-05-1 0.1962EPA 8260C 0.5

< 0.5Benzene µg/L 11/16/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/16/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/16/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/16/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/16/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/16/201774-83-9 0.0785EPA 8260C 0.5

< 0.5Carbon disulfide µg/L 11/16/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/16/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/16/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/16/201775-00-3 0.1823EPA 8260C 0.5

< 0.5Chloroform µg/L 11/16/201767-66-3 0.0703EPA 8260C 0.5
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/15/2017

180550 180550-01Lab Sample ID:

Site:

Client Sample ID:PP-1

Horn Rapids Landfill 9:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 0.5Chloromethane µg/L 11/16/201774-87-3 0.1447EPA 8260C 0.5

N.D.Chloroprene µg/L 11/16/2017126-99-8 0.941EPA 8260C 1

28cis-1,2-Dichloroethene µg/L 11/16/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/16/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/16/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/16/201774-95-3 0.0553EPA 8260C 0.5

< 0.5Dichlorodifluoromethane µg/L 11/16/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/16/201797-63-2 0.085EPA 8260C 0.5

< 0.5Ethylbenzene µg/L 11/16/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/16/201787-68-3 0.0896EPA 8260C 0.5

< 4Iodomethane µg/L 11/16/201774-88-4 0.3555EPA 8260C 4

N.D.Isobutyl alcohol µg/L 11/16/201778-83-1 8.2052EPA 8260C 20

N.D.Isopropylbenzene µg/L 11/16/201798-82-8 0.0526EPA 8260C 0.5

< 0.5m- & p-Xylene µg/L 11/16/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/16/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/16/201780-62-6 0.093EPA 8260C 0.5

< 0.5Methylene chloride µg/L 11/16/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/16/20171634-04-4 0.032EPA 8260C 0.5

< 0.5Naphthalene µg/L 11/16/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/16/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/16/2017103-65-1 0.0484EPA 8260C 0.5

N.D.o-Xylene µg/L 11/16/201795-47-6 0.0476EPA 8260C 0.5

< 0.5p-isopropyltoluene µg/L 11/16/201799-87-6 0.0338EPA 8260C 0.5

N.D.Propionitrile µg/L 11/16/2017107-12-0 0.4026EPA 8260C 2

N.D.sec-Butylbenzene µg/L 11/16/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/16/2017100-42-5 0.0678EPA 8260C 0.5
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/15/2017

180550 180550-01Lab Sample ID:

Site:

Client Sample ID:PP-1

Horn Rapids Landfill 9:15 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.tert-Butylbenzene µg/L 11/16/201798-06-6 0.0338EPA 8260C 0.5

4.1Tetrachloroethene µg/L 11/16/2017127-18-4 0.0864EPA 8260C 0.5

< 0.5Toluene µg/L 11/16/2017108-88-3 0.0768EPA 8260C 0.5

0.95trans-1,2-Dichloroethene µg/L 11/16/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/16/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/16/2017110-57-6 0.1599EPA 8260C 0.5

4.9Trichloroethene µg/L 11/16/201779-01-6 0.0642EPA 8260C 0.5

< 0.5Trichlorofluoromethane µg/L 11/16/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/16/2017108-05-4 0.5418EPA 8260C 2

< 0.5Vinyl chloride µg/L 11/16/201775-01-4 0.0979EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/16/201796-12-8 0.0095EPA 8260C SIM 0.05

< 0.0011,2-Dibromoethane µg/L 11/16/2017106-93-4 0.0006EPA 8260C SIM 0.001

< 0.02Acrylonitrile µg/L 11/16/2017107-13-1 0.0018EPA 8260C SIM 0.02

0.3481Vinyl chloride µg/L 11/16/201775-01-4 0.006EPA 8260C SIM 0.02

Lab ID Surrogate Recovery Control LimitsMethod

180550-01 1,2-Dichloroethane-d4 100.2 %EPA 8260C 70 -130

4-Bromofluorobenzene 96 %EPA 8260C 70 -130

Dibromofluoromethane 97.7 %EPA 8260C 70 -130

Toluene-d8 95.6 %EPA 8260C 70 -130
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350 Hills Street, Suite 107

Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/15/2017

180550 180550-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/16/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/16/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/16/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/16/201779-00-5 0.0531EPA 8260C 0.5

N.D.1,1-Dichloroethane µg/L 11/16/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/16/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/16/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/16/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/16/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/16/2017120-82-1 0.0214EPA 8260C 0.5

N.D.1,2,4-Trimethylbenzene µg/L 11/16/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/16/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/16/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/16/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/16/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/16/201778-87-5 0.0295EPA 8260C 0.5

N.D.1,3,5-Trimethylbenzene µg/L 11/16/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/16/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/16/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/16/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/16/2017594-20-7 0.0609EPA 8260C 0.5

N.D.2-Butanone (MEK) µg/L 11/16/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/16/201795-49-8 0.0446EPA 8260C 0.5

N.D.2-Hexanone µg/L 11/16/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/16/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/16/2017108-10-1 0.6029EPA 8260C 4
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Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/15/2017

180550 180550-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Acetone µg/L 11/16/201767-64-1 0.5408EPA 8260C 4

N.D.Acetonitrile µg/L 11/16/201775-05-8 2.7799EPA 8260C 20

N.D.Acrolein µg/L 11/16/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/16/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/16/2017107-05-1 0.1962EPA 8260C 0.5

N.D.Benzene µg/L 11/16/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/16/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/16/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/16/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/16/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/16/201774-83-9 0.0785EPA 8260C 0.5

m.N.D.Carbon disulfide µg/L 11/16/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/16/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/16/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/16/201775-00-3 0.1823EPA 8260C 0.5

N.D.Chloroform µg/L 11/16/201767-66-3 0.0703EPA 8260C 0.5

< 0.5Chloromethane µg/L 11/16/201774-87-3 0.1447EPA 8260C 0.5

m.N.D.Chloroprene µg/L 11/16/2017126-99-8 0.941EPA 8260C 1

N.D.cis-1,2-Dichloroethene µg/L 11/16/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/16/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/16/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/16/201774-95-3 0.0553EPA 8260C 0.5

N.D.Dichlorodifluoromethane µg/L 11/16/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/16/201797-63-2 0.085EPA 8260C 0.5

N.D.Ethylbenzene µg/L 11/16/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/16/201787-68-3 0.0896EPA 8260C 0.5
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Richland, WA  99354-5511

(509) 377-8058

PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/15/2017

180550 180550-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Iodomethane µg/L 11/16/201774-88-4 0.3555EPA 8260C 4

N.D.Isobutyl alcohol µg/L 11/16/201778-83-1 8.2052EPA 8260C 20

N.D.Isopropylbenzene µg/L 11/16/201798-82-8 0.0526EPA 8260C 0.5

N.D.m- & p-Xylene µg/L 11/16/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/16/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/16/201780-62-6 0.093EPA 8260C 0.5

N.D.Methylene chloride µg/L 11/16/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/16/20171634-04-4 0.032EPA 8260C 0.5

N.D.Naphthalene µg/L 11/16/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/16/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/16/2017103-65-1 0.0484EPA 8260C 0.5

N.D.o-Xylene µg/L 11/16/201795-47-6 0.0476EPA 8260C 0.5

N.D.p-isopropyltoluene µg/L 11/16/201799-87-6 0.0338EPA 8260C 0.5

N.D.Propionitrile µg/L 11/16/2017107-12-0 0.4026EPA 8260C 2

N.D.sec-Butylbenzene µg/L 11/16/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/16/2017100-42-5 0.0678EPA 8260C 0.5

N.D.tert-Butylbenzene µg/L 11/16/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/16/2017127-18-4 0.0864EPA 8260C 0.5

N.D.Toluene µg/L 11/16/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/16/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/16/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/16/2017110-57-6 0.1599EPA 8260C 0.5

N.D.Trichloroethene µg/L 11/16/201779-01-6 0.0642EPA 8260C 0.5

N.D.Trichlorofluoromethane µg/L 11/16/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/16/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/16/201775-01-4 0.0979EPA 8260C 0.5
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/15/2017

180550 180550-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,2-Dibromo-3-chloropropane µg/L 11/16/201796-12-8 0.0095EPA 8260C SIM 0.05

< 0.0011,2-Dibromoethane µg/L 11/16/2017106-93-4 0.0006EPA 8260C SIM 0.001

N.D.Acrylonitrile µg/L 11/16/2017107-13-1 0.0018EPA 8260C SIM 0.02

< 0.02Vinyl chloride µg/L 11/16/201775-01-4 0.006EPA 8260C SIM 0.02

Lab ID Surrogate Recovery Control LimitsMethod

180550-02 1,2-Dichloroethane-d4 100.7 %EPA 8260C 70 -130

4-Bromofluorobenzene 93.3 %EPA 8260C 70 -130

Dibromofluoromethane 90.2 %EPA 8260C 70 -130

Toluene-d8 95.1 %EPA 8260C 70 -130
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Report of Analysis
For: Parametrix

Horn Rapids Landfill

Attn: Lisa Gilbert

Authorized Signature: 20-Nov-17

Project ID: 5533820007

Collection Date: 11/16/2017

180562 180562-01Lab Sample ID:

Site:

Client Sample ID:PP-5

Horn Rapids Landfill 9:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/17/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/17/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/17/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/17/201779-00-5 0.0531EPA 8260C 0.5

< 0.51,1-Dichloroethane µg/L 11/17/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/17/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/17/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/17/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/17/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/17/2017120-82-1 0.0214EPA 8260C 0.5

< 0.51,2,4-Trimethylbenzene µg/L 11/17/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/17/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/17/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/17/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/17/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/17/201778-87-5 0.0295EPA 8260C 0.5
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350 Hills Street, Suite 107

Richland, WA  99354-5511
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/16/2017

180562 180562-01Lab Sample ID:

Site:

Client Sample ID:PP-5

Horn Rapids Landfill 9:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

m.N.D.1,3,5-Trimethylbenzene µg/L 11/17/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/17/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/17/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/17/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/17/2017594-20-7 0.0609EPA 8260C 0.5

< 42-Butanone (MEK) µg/L 11/17/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/17/201795-49-8 0.0446EPA 8260C 0.5

< 42-Hexanone µg/L 11/17/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/17/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/17/2017108-10-1 0.6029EPA 8260C 4

11Acetone µg/L 11/17/201767-64-1 0.5408EPA 8260C 4

< 20Acetonitrile µg/L 11/17/201775-05-8 2.7799EPA 8260C 20

m.N.D.Acrolein µg/L 11/17/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/17/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/17/2017107-05-1 0.1962EPA 8260C 0.5

< 0.5Benzene µg/L 11/17/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/17/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/17/201774-97-5 0.0546EPA 8260C 0.3

N.D.Bromodichloromethane µg/L 11/17/201775-27-4 0.0329EPA 8260C 0.5

N.D.Bromoform µg/L 11/17/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/17/201774-83-9 0.0785EPA 8260C 0.5

< 0.5Carbon disulfide µg/L 11/17/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/17/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/17/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/17/201775-00-3 0.1823EPA 8260C 0.5

m.N.D.Chloroform µg/L 11/17/201767-66-3 0.0703EPA 8260C 0.5
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Richland, WA  99354-5511
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/16/2017

180562 180562-01Lab Sample ID:

Site:

Client Sample ID:PP-5

Horn Rapids Landfill 9:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 0.5Chloromethane µg/L 11/17/201774-87-3 0.1447EPA 8260C 0.5

m.N.D.Chloroprene µg/L 11/17/2017126-99-8 0.941EPA 8260C 1

N.D.cis-1,2-Dichloroethene µg/L 11/17/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/17/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/17/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/17/201774-95-3 0.0553EPA 8260C 0.5

1.0Dichlorodifluoromethane µg/L 11/17/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/17/201797-63-2 0.085EPA 8260C 0.5

< 0.5Ethylbenzene µg/L 11/17/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/17/201787-68-3 0.0896EPA 8260C 0.5

< 4Iodomethane µg/L 11/17/201774-88-4 0.3555EPA 8260C 4

N.D.Isobutyl alcohol µg/L 11/17/201778-83-1 8.2052EPA 8260C 20

m.N.D.Isopropylbenzene µg/L 11/17/201798-82-8 0.0526EPA 8260C 0.5

< 0.5m- & p-Xylene µg/L 11/17/20171330-20-7 0.1001EPA 8260C 0.5

N.D.Methacrylonitrile µg/L 11/17/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/17/201780-62-6 0.093EPA 8260C 0.5

< 0.5Methylene chloride µg/L 11/17/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/17/20171634-04-4 0.032EPA 8260C 0.5

< 0.5Naphthalene µg/L 11/17/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/17/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/17/2017103-65-1 0.0484EPA 8260C 0.5

< 0.5o-Xylene µg/L 11/17/201795-47-6 0.0476EPA 8260C 0.5

m.N.D.p-isopropyltoluene µg/L 11/17/201799-87-6 0.0338EPA 8260C 0.5

< 2Propionitrile µg/L 11/17/2017107-12-0 0.4026EPA 8260C 2

m.N.D.sec-Butylbenzene µg/L 11/17/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/17/2017100-42-5 0.0678EPA 8260C 0.5
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Richland, WA  99354-5511
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PQL = Practical Quantitation Limit, MDL = Method Detection Limit, ND = Not Detected, m = Manual integration or deletion



Collection Date: 11/16/2017

180562 180562-01Lab Sample ID:

Site:

Client Sample ID:PP-5

Horn Rapids Landfill 9:55 AM

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.tert-Butylbenzene µg/L 11/17/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/17/2017127-18-4 0.0864EPA 8260C 0.5

< 0.5Toluene µg/L 11/17/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/17/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/17/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/17/2017110-57-6 0.1599EPA 8260C 0.5

N.D.Trichloroethene µg/L 11/17/201779-01-6 0.0642EPA 8260C 0.5

< 0.5Trichlorofluoromethane µg/L 11/17/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/17/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/17/201775-01-4 0.0979EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/16/201796-12-8 0.0095EPA 8260C SIM 0.05

< 0.0011,2-Dibromoethane µg/L 11/16/2017106-93-4 0.0006EPA 8260C SIM 0.001

0.0705Acrylonitrile µg/L 11/16/2017107-13-1 0.0018EPA 8260C SIM 0.02

< 0.02Vinyl chloride µg/L 11/16/201775-01-4 0.006EPA 8260C SIM 0.02

Lab ID Surrogate Recovery Control LimitsMethod

180562-01 1,2-Dichloroethane-d4 96.7 %EPA 8260C 70 -130

4-Bromofluorobenzene 97 %EPA 8260C 70 -130

Dibromofluoromethane 95.8 %EPA 8260C 70 -130

Toluene-d8 94.6 %EPA 8260C 70 -130
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Collection Date: 11/16/2017

180562 180562-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,1,1,2-Tetrachloroethane µg/L 11/17/2017630-20-6 0.0624EPA 8260C 0.5

N.D.1,1,1-Trichloroethane µg/L 11/17/201771-55-6 0.1051EPA 8260C 0.5

N.D.1,1,2,2-Tetrachloroethane µg/L 11/17/201779-34-5 0.036EPA 8260C 0.5

N.D.1,1,2-Trichloroethane µg/L 11/17/201779-00-5 0.0531EPA 8260C 0.5

N.D.1,1-Dichloroethane µg/L 11/17/201775-34-3 0.0567EPA 8260C 0.5

N.D.1,1-Dichloroethene µg/L 11/17/201775-35-4 0.1039EPA 8260C 0.5

N.D.1,1-Dichloropropene µg/L 11/17/2017563-58-6 0.1073EPA 8260C 0.5

N.D.1,2,3-Trichlorobenzene µg/L 11/17/201787-61-6 0.0281EPA 8260C 0.5

N.D.1,2,3-Trichloropropane µg/L 11/17/201796-18-4 0.0743EPA 8260C 0.5

N.D.1,2,4-Trichlorobenzene µg/L 11/17/2017120-82-1 0.0214EPA 8260C 0.5

N.D.1,2,4-Trimethylbenzene µg/L 11/17/201795-63-6 0.0374EPA 8260C 0.5

N.D.1,2-Dibromo-3-chloropropane µg/L 11/17/201796-12-8 0.285EPA 8260C 0.5

N.D.1,2-Dibromoethane µg/L 11/17/2017106-93-4 0.0381EPA 8260C 0.5

N.D.1,2-Dichlorobenzene µg/L 11/17/201795-50-1 0.0474EPA 8260C 0.5

N.D.1,2-Dichloroethane µg/L 11/17/2017107-06-2 0.0822EPA 8260C 0.5

N.D.1,2-Dichloropropane µg/L 11/17/201778-87-5 0.0295EPA 8260C 0.5

N.D.1,3,5-Trimethylbenzene µg/L 11/17/2017108-67-8 0.0404EPA 8260C 0.5

m.N.D.1,3-Dichlorobenzene µg/L 11/17/2017541-73-1 0.0423EPA 8260C 0.5

N.D.1,3-Dichloropropane µg/L 11/17/2017142-28-9 0.0335EPA 8260C 0.5

< 0.51,4-Dichlorobenzene µg/L 11/17/2017106-46-7 0.0541EPA 8260C 0.5

N.D.2,2-Dichloropropane µg/L 11/17/2017594-20-7 0.0609EPA 8260C 0.5

N.D.2-Butanone (MEK) µg/L 11/17/201778-93-3 0.9116EPA 8260C 4

m.N.D.2-Chlorotoluene µg/L 11/17/201795-49-8 0.0446EPA 8260C 0.5

N.D.2-Hexanone µg/L 11/17/2017591-78-6 1.3377EPA 8260C 4

m.N.D.4-Chlorotoluene µg/L 11/17/2017106-43-4 0.0482EPA 8260C 0.5

m.N.D.4-Methyl-2-pentanone (MIBK) µg/L 11/17/2017108-10-1 0.6029EPA 8260C 4
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Collection Date: 11/16/2017

180562 180562-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Acetone µg/L 11/17/201767-64-1 0.5408EPA 8260C 4

N.D.Acetonitrile µg/L 11/17/201775-05-8 2.7799EPA 8260C 20

N.D.Acrolein µg/L 11/17/2017107-02-8 2.9355EPA 8260C 10

N.D.Acrylonitrile µg/L 11/17/2017107-13-1 0.0978EPA 8260C 0.5

m.N.D.Allyl chloride µg/L 11/17/2017107-05-1 0.1962EPA 8260C 0.5

N.D.Benzene µg/L 11/17/201771-43-2 0.0609EPA 8260C 0.5

N.D.Bromobenzene µg/L 11/17/2017108-86-1 0.0579EPA 8260C 0.5

N.D.Bromochloromethane µg/L 11/17/201774-97-5 0.0546EPA 8260C 0.5

N.D.Bromodichloromethane µg/L 11/17/201775-27-4 0.0329EPA 8260C 0.3

N.D.Bromoform µg/L 11/17/201775-25-2 0.052EPA 8260C 0.5

< 0.5Bromomethane µg/L 11/17/201774-83-9 0.0785EPA 8260C 0.5

m.N.D.Carbon disulfide µg/L 11/17/201775-15-0 0.0627EPA 8260C 0.5

N.D.Carbon tetrachloride µg/L 11/17/201756-23-5 0.1029EPA 8260C 0.3

N.D.Chlorobenzene µg/L 11/17/2017108-90-7 0.054EPA 8260C 0.5

m.N.D.Chloroethane µg/L 11/17/201775-00-3 0.1823EPA 8260C 0.5

N.D.Chloroform µg/L 11/17/201767-66-3 0.0703EPA 8260C 0.5

< 0.5Chloromethane µg/L 11/17/201774-87-3 0.1447EPA 8260C 0.5

N.D.Chloroprene µg/L 11/17/2017126-99-8 0.941EPA 8260C 1

N.D.cis-1,2-Dichloroethene µg/L 11/17/2017156-59-2 0.107EPA 8260C 0.5

N.D.cis-1,3-Dichloropropene µg/L 11/17/201710061-01-5 0.0352EPA 8260C 0.5

N.D.Dibromochloromethane µg/L 11/17/2017124-48-1 0.0392EPA 8260C 0.5

N.D.Dibromomethane µg/L 11/17/201774-95-3 0.0553EPA 8260C 0.5

N.D.Dichlorodifluoromethane µg/L 11/17/201775-71-8 0.0458EPA 8260C 0.5

N.D.Ethyl methacrylate µg/L 11/17/201797-63-2 0.085EPA 8260C 0.5

N.D.Ethylbenzene µg/L 11/17/2017100-41-4 0.0533EPA 8260C 0.5

N.D.Hexachlorobutadiene µg/L 11/17/201787-68-3 0.0896EPA 8260C 0.5
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Collection Date: 11/16/2017

180562 180562-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

< 4Iodomethane µg/L 11/17/201774-88-4 0.3555EPA 8260C 4

N.D.Isobutyl alcohol µg/L 11/17/201778-83-1 8.2052EPA 8260C 20

N.D.Isopropylbenzene µg/L 11/17/201798-82-8 0.0526EPA 8260C 0.5

N.D.m- & p-Xylene µg/L 11/17/20171330-20-7 0.1001EPA 8260C 0.5

m.N.D.Methacrylonitrile µg/L 11/17/2017126-98-7 0.2056EPA 8260C 2

N.D.Methyl methacrylate µg/L 11/17/201780-62-6 0.093EPA 8260C 0.5

N.D.Methylene chloride µg/L 11/17/201775-09-2 0.0563EPA 8260C 0.5

N.D.Methyl-t-butyl ether µg/L 11/17/20171634-04-4 0.032EPA 8260C 0.5

N.D.Naphthalene µg/L 11/17/201791-20-3 0.0309EPA 8260C 0.5

< 0.5n-Butylbenzene µg/L 11/17/2017104-51-8 0.039EPA 8260C 0.5

m.N.D.n-Propylbenzene µg/L 11/17/2017103-65-1 0.0484EPA 8260C 0.5

N.D.o-Xylene µg/L 11/17/201795-47-6 0.0476EPA 8260C 0.5

N.D.p-isopropyltoluene µg/L 11/17/201799-87-6 0.0338EPA 8260C 0.5

N.D.Propionitrile µg/L 11/17/2017107-12-0 0.4026EPA 8260C 2

N.D.sec-Butylbenzene µg/L 11/17/2017135-98-8 0.0549EPA 8260C 0.5

N.D.Styrene µg/L 11/17/2017100-42-5 0.0678EPA 8260C 0.5

N.D.tert-Butylbenzene µg/L 11/17/201798-06-6 0.0338EPA 8260C 0.5

N.D.Tetrachloroethene µg/L 11/17/2017127-18-4 0.0864EPA 8260C 0.5

N.D.Toluene µg/L 11/17/2017108-88-3 0.0768EPA 8260C 0.5

N.D.trans-1,2-Dichloroethene µg/L 11/17/2017156-60-5 0.0655EPA 8260C 0.5

N.D.trans-1,3-Dichloropropene µg/L 11/17/201710061-02-6 0.0421EPA 8260C 0.5

N.D.trans-1,4-Dichloro-2-butene µg/L 11/17/2017110-57-6 0.1599EPA 8260C 0.5

N.D.Trichloroethene µg/L 11/17/201779-01-6 0.0642EPA 8260C 0.5

N.D.Trichlorofluoromethane µg/L 11/17/201775-69-4 0.1286EPA 8260C 0.5

N.D.Vinyl acetate µg/L 11/17/2017108-05-4 0.5418EPA 8260C 2

N.D.Vinyl chloride µg/L 11/17/201775-01-4 0.0979EPA 8260C 0.5
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Collection Date: 11/16/2017

180562 180562-02Lab Sample ID:

Site:

Client Sample ID:Trip Blank

Horn Rapids Landfill

Analyte Method  MDLSample Result Analysis DateCAS # PQL

N.D.1,2-Dibromo-3-chloropropane µg/L 11/16/201796-12-8 0.0095EPA 8260C SIM 0.05

< 0.0011,2-Dibromoethane µg/L 11/16/2017106-93-4 0.0006EPA 8260C SIM 0.001

N.D.Acrylonitrile µg/L 11/16/2017107-13-1 0.0018EPA 8260C SIM 0.02

< 0.02Vinyl chloride µg/L 11/16/201775-01-4 0.006EPA 8260C SIM 0.02

Lab ID Surrogate Recovery Control LimitsMethod

180562-02 1,2-Dichloroethane-d4 97 %EPA 8260C 70 -130

4-Bromofluorobenzene 89.9 %EPA 8260C 70 -130

Dibromofluoromethane 90.7 %EPA 8260C 70 -130

Toluene-d8 94.8 %EPA 8260C 70 -130
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

LABORATORY REPORT 
 
 
 
November 28, 2017 
 
 
 
Alyssa Petersen 
Energy Northwest 
350 Hills Street, Suite 107   
Richland, WA 99354-5511 
 
RE: Horn Rapids Landfill  
 
Dear Alyssa: 
 
Enclosed are the results of the sample submitted to our laboratory on November 10, 2017.  For 
your reference, these analyses have been assigned our service request number P1705679. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Kate Kaneko 
Project Manager 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

Client:  Energy Northwest          Service Request No: P1705679 
Project:  Horn Rapids Landfill      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The sample was received intact under chain of custody on November 10, 2017 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the sample at the time of sample receipt. 
 
Methane, Ethene and Ethane Analysis 
 
The sample was analyzed for methane, ethene and ethane using a gas chromatograph equipped 
with a flame ionization detector (FID).  A known amount of liquid was displaced by injecting 8.0 
milliliters of helium creating a headspace in the sample vial.  Each sample vial was agitated 
using a sonic disrupter for fifteen minutes and then allowed to equilibrate for at least two 
hours.  A volume of the headspace was withdrawn using a gas-tight syringe and analyzed using 
a manual injection technique.  The amount of dissolved gases (methane, ethene and ethane) in 
the original sample was calculated using Henry’s Law.  This method was performed with 
guidance from RSK 175.  This method is included on the laboratory’s NELAP and DoD-ELAP 
scope of accreditation.  Any analytes flagged with an X are not included on the laboratory’s 
NELAP or DoD-ELAP accreditation.   
_______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

Arizona DHS 
http://www.azdhs.gov/preparedness/state-laboratory/lab-licensure-
certification/index.php#laboratory-licensure-home  

AZ0694 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Louisiana DEQ 
(NELAP) 

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

05071 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2016036 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 1177034 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

4068-004 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
PJLA 
(DoD ELAP) 

http://www.pjlabs.com/search-accredited-labs 
65818 

(Testing) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

17-8 
Utah DOH  
(NELAP) 

http://health.utah.gov/lab/environmental-lab-certification/  
CA01627201

7-8 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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P1705679_Detail Summary_1711281328_RG.xls - DETAIL SUMMARY

Client: Energy Northwest Service Request: P1705679
Project ID: Horn Rapids Landfill

Date Received: 11/10/2017
Time Received: 09:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
180518-01 P1705679-001 Water 11/7/2017 15:29 X
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11/28/17 2:18 PMP1705679_Energy Northwest_Horn Rapids Landfill.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Energy Northwest Work order: P1705679
Project: Horn Rapids Landfill
Sample(s) received on: 11/10/17 Date opened: 11/10/17 by: ADAVID

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Did sample containers arrive in good condition?   
3 Were chain-of-custody papers used and filled out?   
4 Did sample container labels and/or tags agree with custody papers?   
5 Was sample volume received adequate for analysis?   
6 Are samples within specified holding times?   
7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  2° C     Blank Temperature:  ° C   
8 Were custody seals on outside of cooler/Box/Container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

9   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
10 Tubes:                 Are the tubes capped and intact?   
11 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace
Description pH * pH pH (Presence/Absence) Comments

40ml VOA HCL 1 A
40ml VOA HCL A
40ml VOA HCL A

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Gel Packs

MC 11/13/2017

  Explain any discrepancies: (include lab sample ID numbers):

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1705679-001.01
P1705679-001.02
P1705679-001.03
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 FID_ALL.xls   - Page No.:P1705679_RSK175-FID_1711170854_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: 180518-01 ALS Project ID: P1705679
Client Project ID: Horn Rapids Landfill ALS Sample ID: P1705679-001

 
 
Test Code: RSK 175 Date Collected: 11/7/17
Instrument ID: HP5890A/GC10/FID Date Received: 11/10/17
Analyst: Mike Conejo Date Analyzed: 11/13/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane 8.1  1.3  
74-85-1 Ethene 2.6  1.0  
74-84-0 Ethane 2.2  0.60  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705679_RSK175-FID_1711170854_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Method Control Sample ALS Project ID: P1705679
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171113-MB

 
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/13/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane ND 1.3  
74-85-1 Ethene ND 1.0  
74-84-0 Ethane ND 0.60  

The Method Control Sample is laboratory water carried through the entire analytical process.
ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

8 of 9



 FID_ALL.xls   - Page No.:P1705679_RSK175-FID_1711170854_SC.xls - DLCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE / DUPLICATE LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Duplicate Lab Control Sample ALS Project ID: P1705679
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171113-LCS

 P171113-DLCS
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/13/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  Spike Amount Result1 ALS  

     CAS # Compound LCS / DLCS LCS DLCS % Recovery Acceptance RPD RPD Data
µg/L µg/L µg/L LCS DLCS Limits  Limit Qualifier

74-82-8 Methane 2.50 2.45 2.36 98 94 80-114 4 12  
74-85-1 Ethene 4.37 4.84 4.69 111 107 90-135 4 7  
74-84-0 Ethane 4.69 4.73 4.59 101 98 89-115 3 6  

1 = The concentration shown includes a subtraction of the Method Control Sample value, even if the result is less than the MRL.
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

LABORATORY REPORT 
 
 
 
November 28, 2017 
 
 
 
Alyssa Petersen 
Energy Northwest 
350 Hills Street, Suite 107   
Richland, WA 99354-5511 
 
RE: Horn Rapids Landfill  
 
Dear Alyssa: 
 
Enclosed are the results of the samples submitted to our laboratory on November 10, 2017.  For 
your reference, these analyses have been assigned our service request number P1705680. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Kate Kaneko 
Project Manager 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 
 

Client:  Energy Northwest          Service Request No: P1705680 
Project:  Horn Rapids Landfill      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The samples were received intact under chain of custody on November 10, 2017 and were stored 
in accordance with the analytical method requirements.  Please refer to the sample acceptance 
check form for additional information. The results reported herein are applicable only to the 
condition of the samples at the time of sample receipt. 
 
Methane, Ethene and Ethane Analysis 
 
The samples were analyzed for methane, ethene and ethane using a gas chromatograph 
equipped with a flame ionization detector (FID).  A known amount of liquid was displaced by 
injecting 8.0 milliliters of helium creating a headspace in the sample vial.  Each sample vial was 
agitated using a sonic disrupter for fifteen minutes and then allowed to equilibrate for at least 
two hours.  A volume of the headspace was withdrawn using a gas-tight syringe and analyzed 
using a manual injection technique.  The amount of dissolved gases (methane, ethene and 
ethane) in the original sample was calculated using Henry’s Law.  This method was performed 
with guidance from RSK 175.  This method is included on the laboratory’s NELAP and DoD-ELAP 
scope of accreditation.  Any analytes flagged with an X are not included on the laboratory’s 
NELAP or DoD-ELAP accreditation.   
_______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

Arizona DHS 
http://www.azdhs.gov/preparedness/state-laboratory/lab-licensure-
certification/index.php#laboratory-licensure-home  

AZ0694 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Louisiana DEQ 
(NELAP) 

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

05071 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2016036 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 1177034 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

4068-004 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
PJLA 
(DoD ELAP) 

http://www.pjlabs.com/search-accredited-labs 
65818 

(Testing) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

17-8 
Utah DOH  
(NELAP) 

http://health.utah.gov/lab/environmental-lab-certification/  
CA01627201

7-8 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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P1705680_Detail Summary_1711281324_RG.xls - DETAIL SUMMARY

Client: Energy Northwest Service Request: P1705680
Project ID: Horn Rapids Landfill

Date Received: 11/10/2017
Time Received: 09:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
180535-01 P1705680-001 Water 11/9/2017 11:55 X
180535-02 P1705680-002 Water 11/9/2017 12:00 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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11/28/17 2:16 PMP1705680_Energy Northwest_Horn Rapids Landfill.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Energy Northwest Work order: P1705680
Project: Horn Rapids Landfill
Sample(s) received on: 11/10/17 Date opened: 11/10/17 by: ADAVID

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Did sample containers arrive in good condition?   
3 Were chain-of-custody papers used and filled out?   
4 Did sample container labels and/or tags agree with custody papers?   
5 Was sample volume received adequate for analysis?   
6 Are samples within specified holding times?   
7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  2° C     Blank Temperature:  ° C   
8 Were custody seals on outside of cooler/Box/Container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

9   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
10 Tubes:                 Are the tubes capped and intact?   
11 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace
Description pH * pH pH (Presence/Absence) Comments

40ml VOA HCL 1 A
40ml VOA HCL A
40ml VOA HCL A
40ml VOA HCL 1 A
40ml VOA HCL A
40ml VOA HCL A

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Gel Packs

MC 11/13/2017

  Explain any discrepancies: (include lab sample ID numbers):

MC 11/13/2017

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1705680-001.01
P1705680-001.02
P1705680-001.03
P1705680-002.01
P1705680-002.02
P1705680-002.03
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 FID_ALL.xls   - Page No.:P1705680_RSK175-FID_1711170912_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: 180535-01 ALS Project ID: P1705680
Client Project ID: Horn Rapids Landfill ALS Sample ID: P1705680-001

 
 
Test Code: RSK 175 Date Collected: 11/9/17
Instrument ID: HP5890A/GC10/FID Date Received: 11/10/17
Analyst: Mike Conejo Date Analyzed: 11/13/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane 19  1.3  
74-85-1 Ethene 4.9  1.0  
74-84-0 Ethane 6.1  0.60  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705680_RSK175-FID_1711170912_SC.xls - Sample (2)

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: 180535-02 ALS Project ID: P1705680
Client Project ID: Horn Rapids Landfill ALS Sample ID: P1705680-002

 
 
Test Code: RSK 175 Date Collected: 11/9/17
Instrument ID: HP5890A/GC10/FID Date Received: 11/10/17
Analyst: Mike Conejo Date Analyzed: 11/13/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane 23  1.3  
74-85-1 Ethene 5.7  1.0  
74-84-0 Ethane 7.3  0.60  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705680_RSK175-FID_1711170912_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Method Control Sample ALS Project ID: P1705680
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171113-MB

 
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/13/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane ND 1.3  
74-85-1 Ethene ND 1.0  
74-84-0 Ethane ND 0.60  

The Method Control Sample is laboratory water carried through the entire analytical process.
ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705680_RSK175-FID_1711170912_SC.xls - DLCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE / DUPLICATE LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Duplicate Lab Control Sample ALS Project ID: P1705680
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171113-LCS

 P171113-DLCS
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/13/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  Spike Amount Result1 ALS  

     CAS # Compound LCS / DLCS LCS DLCS % Recovery Acceptance RPD RPD Data
µg/L µg/L µg/L LCS DLCS Limits  Limit Qualifier

74-82-8 Methane 2.50 2.45 2.36 98 94 80-114 4 12  
74-85-1 Ethene 4.37 4.84 4.69 111 107 90-135 4 7  
74-84-0 Ethane 4.69 4.73 4.59 101 98 89-115 3 6  

1 = The concentration shown includes a subtraction of the Method Control Sample value, even if the result is less than the MRL.
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2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R

LABORATORY REPORT 

December 4, 2017 

Alyssa Petersen 
Energy Northwest 
350 Hills Street, Suite 107 
Richland, WA 99354-5511 

RE: Horn Rapids Landfill 

Dear Alyssa: 

Enclosed are the results of the sample submitted to our laboratory on November 16, 2017.  For 
your reference, these analyses have been assigned our service request number P1705799. 

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 

If you have any questions, please call me at (805) 526-7161. 

Respectfully submitted, 

ALS | Environmental 

Kate Kaneko 
Project Manager 
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2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R

Client:  Energy Northwest          Service Request No: P1705799 
Project:  Horn Rapids Landfill  
_______________________________________________________________________________ 

CASE NARRATIVE 

The sample was received intact under chain of custody on November 16, 2017 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the sample at the time of sample receipt. 

Methane, Ethene and Ethane Analysis 

The sample was analyzed for methane, ethene and ethane using a gas chromatograph equipped 
with a flame ionization detector (FID).  A known amount of liquid was displaced by injecting 8.0 
milliliters of helium creating a headspace in the sample vial.  Each sample vial was agitated 
using a sonic disrupter for fifteen minutes and then allowed to equilibrate for at least two 
hours.  A volume of the headspace was withdrawn using a gas-tight syringe and analyzed using 
a manual injection technique.  The amount of dissolved gases (methane, ethene and ethane) in 
the original sample was calculated using Henry’s Law.  This method was performed with 
guidance from RSK 175.  This method is included on the laboratory’s NELAP and DoD-ELAP 
scope of accreditation.  Any analytes flagged with an X are not included on the laboratory’s 
NELAP or DoD-ELAP accreditation.   
_______________________________________________________________________________________ 

The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 

Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate. 
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R

ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

Agency Web Site Number 

Arizona DHS 
http://www.azdhs.gov/preparedness/state-laboratory/lab-licensure-
certification/index.php#laboratory-licensure-home 

AZ0694 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E871020 

Louisiana DEQ 
(NELAP) 

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

05071 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm 

2016036 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 1177034 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/ CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html 11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

4068-004 

Pennsylvania DEP http://www.depweb.state.pa.us/labs 
68-03307 

(Registration) 
PJLA 
(DoD ELAP) 

http://www.pjlabs.com/search-accredited-labs
65818 

(Testing) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

17-8 
Utah DOH 
(NELAP) 

http://health.utah.gov/lab/environmental-lab-certification/ 
CA01627201

7-8 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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P1705799_Detail Summary_1712041500_RB.xls - DETAIL SUMMARY

Client: Energy Northwest Service Request: P1705799
Project ID: Horn Rapids Landfill

Date Received: 11/16/2017
Time Received: 09:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
180544-01 P1705799-001 Water 11/13/2017 10:15 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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12/4/17 3:42 PMP1705799_Energy Northwest_Horn Rapids Landfill.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Energy Northwest Work order: P1705799
Project: Horn Rapids Landfill
Sample(s) received on: 11/16/17 Date opened: 11/16/17 by: E.PEREZ

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Did sample containers arrive in good condition?   
3 Were chain-of-custody papers used and filled out?   
4 Did sample container labels and/or tags agree with custody papers?   
5 Was sample volume received adequate for analysis?   
6 Are samples within specified holding times?   
7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  3° C     Blank Temperature:  ° C   
8 Were custody seals on outside of cooler/Box/Container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

9   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
10 Tubes:                 Are the tubes capped and intact?   
11 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace
Description pH * pH pH (Presence/Absence) Comments

40ml VOA HCL 1 A
40ml VOA HCL A
40ml VOA HCL A

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Gel Packs

MC 11/20/2017

  Explain any discrepancies: (include lab sample ID numbers):

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1705799-001.01
P1705799-001.02
P1705799-001.03
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 FID_ALL.xls   - Page No.:P1705799_RSK175-FID_1711271801_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: 180544-01 ALS Project ID: P1705799
Client Project ID: Horn Rapids Landfill ALS Sample ID: P1705799-001

 
 
Test Code: RSK 175 Date Collected: 11/13/17
Instrument ID: HP5890A/GC10/FID Date Received: 11/16/17
Analyst: Mike Conejo Date Analyzed: 11/20/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane 4.0  1.3  
74-85-1 Ethene 1.2  1.0  
74-84-0 Ethane 1.3  0.60  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

7 of 9



 FID_ALL.xls   - Page No.:P1705799_RSK175-FID_1711271801_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Method Control Sample ALS Project ID: P1705799
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171120-MB

 
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/20/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane ND 1.3  
74-85-1 Ethene ND 1.0  
74-84-0 Ethane ND 0.60  

The Method Control Sample is laboratory water carried through the entire analytical process.
ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705799_RSK175-FID_1711271801_SC.xls - DLCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE / DUPLICATE LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Duplicate Lab Control Sample ALS Project ID: P1705799
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171120-LCS

P171120-DLCS

Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/20/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:

Spike Amount Result1 ALS
     CAS # Compound LCS / DLCS LCS DLCS % Recovery Acceptance RPD RPD Data

µg/L µg/L µg/L LCS DLCS Limits Limit Qualifier
74-82-8 Methane 2.50 2.52 2.39 101 96 80-114 5 12
74-85-1 Ethene 4.37 4.65 4.58 106 105 90-135 0.9 7
74-84-0 Ethane 4.69 4.63 4.45 99 95 89-115 4 6

1 = The concentration shown includes a subtraction of the Method Control Sample value, even if the result is less than the MRL.
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

LABORATORY REPORT 
 
 
 
December 4, 2017 
 
 
 
Alyssa Petersen 
Energy Northwest 
350 Hills Street, Suite 107   
Richland, WA 99354-5511 
 
RE: Horn Rapids Landfill  
 
Dear Alyssa: 
 
Enclosed are the results of the sample submitted to our laboratory on November 16, 2017.  For 
your reference, this analysis has been assigned our service request number P1705797. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Kate Kaneko 
Project Manager 
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

 
Client:  Energy Northwest          Service Request No: P1705797 
Project:  Horn Rapids Landfill      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The sample was received intact under chain of custody on November 16, 2017 and was stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the sample at the time of sample receipt. 
 
Methane, Ethene and Ethane Analysis 
 
The sample was analyzed for methane, ethene and ethane using a gas chromatograph equipped 
with a flame ionization detector (FID).  A known amount of liquid was displaced by injecting 8.0 
milliliters of helium creating a headspace in the sample vial.  Each sample vial was agitated 
using a sonic disrupter for fifteen minutes and then allowed to equilibrate for at least two 
hours.  A volume of the headspace was withdrawn using a gas-tight syringe and analyzed using 
a manual injection technique.  The amount of dissolved gases (methane, ethene and ethane) in 
the original sample was calculated using Henry’s Law.  This method was performed with 
guidance from RSK 175.  This method is included on the laboratory’s NELAP and DoD-ELAP 
scope of accreditation.  Any analytes flagged with an X are not included on the laboratory’s 
NELAP or DoD-ELAP accreditation.   
_______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

 
ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

Arizona DHS 
http://www.azdhs.gov/preparedness/state-laboratory/lab-licensure-
certification/index.php#laboratory-licensure-home  

AZ0694 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Louisiana DEQ 
(NELAP) 

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

05071 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2016036 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 1177034 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

4068-004 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
PJLA 
(DoD ELAP) 

http://www.pjlabs.com/search-accredited-labs 
65818 

(Testing) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

17-8 
Utah DOH  
(NELAP) 

http://health.utah.gov/lab/environmental-lab-certification/  
CA01627201

7-8 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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P1705797_Detail Summary_1712041449_RB.xls - DETAIL SUMMARY

Client: Energy Northwest Service Request: P1705797
Project ID: Horn Rapids Landfill

Date Received: 11/16/2017
Time Received: 09:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
180550-01 P1705797-001 Water 11/15/2017 09:15 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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12/4/17 3:15 PMP1705797_Energy Northwest_Horn Rapids Landfill.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Energy Northwest Work order: P1705797
Project: Horn Rapids Landfill
Sample(s) received on: 11/16/17 Date opened: 11/16/17 by: E.PEREZ

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Did sample containers arrive in good condition?   
3 Were chain-of-custody papers used and filled out?   
4 Did sample container labels and/or tags agree with custody papers?   
5 Was sample volume received adequate for analysis?   
6 Are samples within specified holding times?   
7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  3° C     Blank Temperature:  ° C   
8 Were custody seals on outside of cooler/Box/Container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

9   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
10 Tubes:                 Are the tubes capped and intact?   
11 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace
Description pH * pH pH (Presence/Absence) Comments

40ml VOA HCL 1 A
40ml VOA HCL A
40ml VOA HCL A

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1705797-001.01
P1705797-001.02
P1705797-001.03

  Explain any discrepancies: (include lab sample ID numbers):

Gel Packs

MC 11/20/2017
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 FID_ALL.xls   - Page No.:P1705797_RSK175-FID_1711271800_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: 180550-01 ALS Project ID: P1705797
Client Project ID: Horn Rapids Landfill ALS Sample ID: P1705797-001

 
 
Test Code: RSK 175 Date Collected: 11/15/17
Instrument ID: HP5890A/GC10/FID Date Received: 11/16/17
Analyst: Mike Conejo Date Analyzed: 11/20/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane 2.6  1.3  
74-85-1 Ethene ND 1.0  
74-84-0 Ethane 0.68  0.60  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705797_RSK175-FID_1711271800_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Method Control Sample ALS Project ID: P1705797
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171120-MB

 
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/20/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane ND 1.3  
74-85-1 Ethene ND 1.0  
74-84-0 Ethane ND 0.60  

The Method Control Sample is laboratory water carried through the entire analytical process.
ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705797_RSK175-FID_1711271800_SC.xls - DLCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE / DUPLICATE LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Duplicate Lab Control Sample ALS Project ID: P1705797
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171120-LCS

 P171120-DLCS
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/20/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  Spike Amount Result1 ALS  

     CAS # Compound LCS / DLCS LCS DLCS % Recovery Acceptance RPD RPD Data
µg/L µg/L µg/L LCS DLCS Limits  Limit Qualifier

74-82-8 Methane 2.50 2.52 2.39 101 96 80-114 5 12  
74-85-1 Ethene 4.37 4.65 4.58 106 105 90-135 0.9 7  
74-84-0 Ethane 4.69 4.63 4.45 99 95 89-115 4 6  

1 = The concentration shown includes a subtraction of the Method Control Sample value, even if the result is less than the MRL.
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

LABORATORY REPORT 
 
 
 
December 8, 2017 
 
 
 
Alyssa Petersen 
Energy Northwest 
350 Hills Street, Suite 107   
Richland, WA 99354-5511 
 
RE: Horn Rapids Landfill  
 
Dear Alyssa: 
 
Enclosed are the results of the sample submitted to our laboratory on November 22, 2017.  For 
your reference, this analysis has been assigned our service request number P1705885. 
 
All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP 
standards, where applicable, and except as noted in the laboratory case narrative provided.  For a 
specific list of NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at 
www.alsglobal.com.  Results are intended to be considered in their entirety and apply only to the 
samples analyzed and reported herein. 
 
If you have any questions, please call me at (805) 526-7161. 
 
Respectfully submitted, 
 
ALS | Environmental 
 
 
 
 
Kate Kaneko 
Project Manager 

1 of 9

http://www.alsglobal.com/
http://www.alsglobal.com/
kate.kaneko
Kate



 

2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

 
Client:  Energy Northwest          Service Request No: P1705885 
Project:  Horn Rapids Landfill      
_______________________________________________________________________________ 
 

CASE NARRATIVE 

 
The sample was received intact under chain of custody on November 22, 2017 and were stored in 
accordance with the analytical method requirements.  Please refer to the sample acceptance check 
form for additional information. The results reported herein are applicable only to the condition of 
the sample at the time of sample receipt. 
 
Methane, Ethene and Ethane Analysis 
 
The sample was analyzed for methane, ethene and ethane using a gas chromatograph equipped 
with a flame ionization detector (FID).  A known amount of liquid was displaced by injecting 8.0 
milliliters of helium creating a headspace in the sample vial.  Each sample vial was agitated 
using a sonic disrupter for fifteen minutes and then allowed to equilibrate for at least two 
hours.  A volume of the headspace was withdrawn using a gas-tight syringe and analyzed using 
a manual injection technique.  The amount of dissolved gases (methane, ethene and ethane) in 
the original sample was calculated using Henry’s Law.  This method was performed with 
guidance from RSK 175.  This method is included on the laboratory’s NELAP and DoD-ELAP 
scope of accreditation.  Any analytes flagged with an X are not included on the laboratory’s 
NELAP or DoD-ELAP accreditation.   
_______________________________________________________________________________________ 
 
The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their 
entirety, and ALS Environmental (ALS) is not responsible for utilization of less than the complete report. 
 
Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting 
materials, press releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, 
tolerance or specification derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld 
by ALS for any reason in its sole discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials 
or Attribution and describe in writing Client’s proposed use of such Materials or Attribution. If ALS has not provided written 
approval of the Materials or Attribution within ten (10) days of receipt from Client, Client’s request to use ALS’s name or 
trademark in any Materials or Attribution shall be deemed denied.  ALS may, in its discretion, reasonably charge Client for 
its time in reviewing Materials or Attribution requests. Client acknowledges and agrees that the unauthorized use of ALS’s 
name or trademark may cause ALS to incur irreparable harm for which the recovery of money damages will be inadequate.  
Accordingly, Client acknowledges and agrees that a violation shall justify preliminary injunctive relief.  For questions contact 
the laboratory. 
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2655 Park Center Dr., Suite A   
Simi Valley, CA 93065 
T: +1 805 526 7161  
F: +1 805 526 7270 
www.alsglobal.com 
 

 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

 

 
ALS Environmental – Simi Valley 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

 

Agency Web Site Number 

Arizona DHS 
http://www.azdhs.gov/preparedness/state-laboratory/lab-licensure-
certification/index.php#laboratory-licensure-home  

AZ0694 

Florida DOH 
(NELAP) 

http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm  E871020 

Louisiana DEQ 
(NELAP) 

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

05071 

Maine DHHS 
http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-
services/labcert/labcert.htm  

2016036 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 1177034 

New Jersey DEP 
(NELAP) 

http://www.nj.gov/dep/oqa/  CA009 

New York DOH 
(NELAP) 

http://www.wadsworth.org/labcert/elap/elap.html  11221 

Oregon PHD 
(NELAP) 

http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborat
oryAccreditation/Pages/index.aspx 

4068-004 

Pennsylvania DEP http://www.depweb.state.pa.us/labs  
68-03307 

(Registration) 
PJLA 
(DoD ELAP) 

http://www.pjlabs.com/search-accredited-labs 
65818 

(Testing) 
Texas CEQ 
(NELAP) 

http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html 
T104704413-

17-8 
Utah DOH  
(NELAP) 

http://health.utah.gov/lab/environmental-lab-certification/  
CA01627201

7-8 

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance 
program.  A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the 
certifications section at www.alsglobal.com, or at the accreditation body’s website.   
 
Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a 
particular certification.   
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P1705885_Detail Summary_1712081000_RG.xls - DETAIL SUMMARY

Client: Energy Northwest Service Request: P1705885
Project ID: Horn Rapids Landfill

Date Received: 11/22/2017
Time Received: 09:30

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
180562-01 P1705885-001 Water 11/16/2017 09:55 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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12/8/17 10:16 AMP1705885_Energy Northwest_Horn Rapids Landfill.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: Energy Northwest Work order: P1705885
Project: Horn Rapids Landfill
Sample(s) received on: 11/22/17 Date opened: 11/22/17 by: ADAVID

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.
Yes No N/A

1 Were sample containers properly marked with client sample ID?   
2 Did sample containers arrive in good condition?   
3 Were chain-of-custody papers used and filled out?   
4 Did sample container labels and/or tags agree with custody papers?   
5 Was sample volume received adequate for analysis?   
6 Are samples within specified holding times?   
7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?   

    Cooler Temperature:  4° C     Blank Temperature:  ° C   
8 Were custody seals on outside of cooler/Box/Container?   

Location of seal(s)? Sealing Lid?   
Were signature and date included?   
Were seals intact?   

9   
 Is there a client indication that the submitted samples are pH preserved?   
 Were VOA vials checked for presence/absence of air bubbles?   

  
10 Tubes:                 Are the tubes capped and intact?   
11 Badges:                Are the badges properly capped and intact?   

                             Are dual bed badges separated and individually capped and intact?   

Lab Sample ID Container Required Received Adjusted VOA Headspace
Description pH * pH pH (Presence/Absence) Comments

40ml VOA HCL 1 A
40ml VOA HCL A
40ml VOA HCL A

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1705885-001.01
P1705885-001.02
P1705885-001.03

  Explain any discrepancies: (include lab sample ID numbers):

Gel Packs

MC 11/29/2017
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 FID_ALL.xls   - Page No.:P1705885_RSK175-FID_1711301313_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: 180562-01 ALS Project ID: P1705885
Client Project ID: Horn Rapids Landfill ALS Sample ID: P1705885-001

 
 
Test Code: RSK 175 Date Collected: 11/16/17
Instrument ID: HP5890A/GC10/FID Date Received: 11/22/17
Analyst: Mike Conejo Date Analyzed: 11/29/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane 13  1.3  
74-85-1 Ethene 3.0  1.0  
74-84-0 Ethane 3.4  0.60  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705885_RSK175-FID_1711301313_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Method Control Sample ALS Project ID: P1705885
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171129-MB

 
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/29/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  

     CAS # Compound Result MRL  Data
µg/L µg/L  Qualifier

74-82-8 Methane ND 1.3  
74-85-1 Ethene ND 1.0  
74-84-0 Ethane ND 0.60  

The Method Control Sample is laboratory water carried through the entire analytical process.
ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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 FID_ALL.xls   - Page No.:P1705885_RSK175-FID_1711301313_SC.xls - DLCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE / DUPLICATE LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: Energy Northwest
Client Sample ID: Duplicate Lab Control Sample ALS Project ID: P1705885
Client Project ID: Horn Rapids Landfill ALS Sample ID: P171129-LCS

 P171129-DLCS
 
Test Code: RSK 175 Date Collected: NA
Instrument ID: HP5890A/GC10/FID Date Received: NA
Analyst: Mike Conejo Date Analyzed: 11/29/17
Sample Type: Water Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

   
  Spike Amount Result1 ALS  

     CAS # Compound LCS / DLCS LCS DLCS % Recovery Acceptance RPD RPD Data
µg/L µg/L µg/L LCS DLCS Limits  Limit Qualifier

74-82-8 Methane 2.50 2.55 2.43 102 97 80-114 5 12  
74-85-1 Ethene 4.37 4.82 4.81 110 110 90-135 0 7  
74-84-0 Ethane 4.69 4.77 4.65 102 99 89-115 3 6  

1 = The concentration shown includes a subtraction of the Method Control Sample value, even if the result is less than the MRL.
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Matrix Spike/Duplicate Recover and RPD Summary Report AgilentTechnologies

Batch Name D:\MassHunter\GCMS\1\data\110717\QuantResults\110717.batch.bin
Last Calib Update 11/7/2017 10:39:24 AM
Method File

Data Path D:\MassHunter\GCMS\1\data\1 10717

Sample Name Sample Type Matrix Spike Group Acq. Date Time

180518-01 MS Matrix 11/8/2017 5:09:19 AM
180518-01 DMS Matrix Dup 11/8/2017 5:38:21 AM

180518-01 Non Spike 11/8/2017 8:32:29 AM

Compound Sample Conc Spike Amt Spike Res Dup Res Spike Rec Dup Rec RPD QC RPD Umits %Rec

Dichlorodifluoromethane 0.883 10.000 9.324 8.330 93.24 83.30 10.24 30 29 - 149

Chloromethane 0.013 10.000 9.897 8.622 98.97 86.22 13.75 30 50 - 136
Vinyl Chloride 0.000 10.000 8.925 8.344 89.25 83.44 6.73 30 58 - 137
Bromomethane 0.000 10.000 8.129 7.916 81.29 79.16 2.65 30 53 - 143

Chloroethane 0.000 10.000 8.574 8.3 12 85.74 83.12 3.11 30 59 - 139
Trichlorofluoromethane 0.093 10.000 9.2 10 8.492 92.10 84.92 8.03 30 65 - 141

1,1-Dichloroethene 0.000 10.000 10.787 9.962 107.87 99.62 7.95 30 71 - 131

Acetone 46.485 50.000 36.559 40.901 73.12 81.80 5.10 30 39 - 160

Carbon disulfide 0.062 20.000 17.626 16.519 88.13 82.59 6.46 30 63 - 132

Methylene Chloride 0.057 10.000 9.702 9.433 97.02 94.33 2.79 30 70 - 128

Acrylonitrile 0.000 10.000 9.681 9.632 96.81 96.32 0.51 30 63 - 135

trans-1,2-Dichloroethene 0.000 10.000 10.256 9.911 102.56 99.11 3.43 30 75 - 124

Methyl tert-Butyl Ether 0.000 10.000 9.851 10.026 98.51 100.26 1.76 30 73 - 125

1,1-Dichloroethane 1.100 10.000 10.067 9.684 100.67 96.84 3.49 30 77 - 125

2,2-Dichloropropane 0.000 10.000 11.939 11.064 119.39 110.64 7.61 30 60 - 139

cis-1,2-Dichloroethene 0.361 10.000 9.890 9.431 98.90 94.31 4.58 30 77 - 123

2-Butanorie 6.886 50.000 47.293 49.418 94.59 98.84 3.85 30 56 - 143

Bromochloromethane 0.000 10.000 10.501 10.363 105.01 103.63 1.33 30 78 - 123

Chloroform 0.038 10.000 10.064 9.663 100.64 96.63 4.05 30 78 - 123

1,1,1-Trichloroethane 0.000 10.000 10.448 9.9 18 104.48 99.18 5.20 30 74 - 131

Carbon Tetrachloride 0.000 10.000 9.280 8.997 92.80 89.97 3.10 30 70 - 135

1,1-Dichloropropene 0.000 10.000 10.240 9.527 102.40 95.27 7.21 30 79 - 125

Benzene 0.532 10.000 9.316 8.913 93.16 89.13 4.18 30 79 - 120

1,2-Dichloroethane 0.000 10.000 9.935 9.685 99.35 96.85 2.54 30 73 - 128

Trichloroethene 0.000 10.000 10.168 9.746 101.68 97.46 4.24 30 79 - 123

1,2-Dichloropropane 0.000 10.000 10.149 9.997 101.49 99.97 1.51 30 78 - 122

Dibromomethane 0.000 10.000 10.461 10.327 104.61 103.27 1.28 30 78 - 125

Bromodichloromethane 0.000 10.000 8.9 17 8.727 89.17 87.27 2.15 30 79 - 125

cis-1,3-Dichloropropene 0.000 10.000 8.402 8.294 84.02 82.94 1.29 30 74 - 126

4-Methyl-2-pentanone 0.189 50.000 50.080 52.905 100.16 105.81 5.47 30 67 - 130
(MIBK)
Toluene 0.213 10.000 9.927 9.385 99.27 93.85 5.49 30 80 - 121

trans-1,3-Dichloropropene 0.000 10.000 8.476 8.498 84.76 84.98 0.25 30 73 - 127

1,1,2-Trichloroethane 0.000 10.000 10.242 10.133 102.42 101.33 1.07 30 80 - 119

Tetrachloroethene 0.000 10.000 10.839 9.756 108.39 97.56 10.52 30 74 - 129

1,3-Dichloropropane 0.000 10.000 10.040 10.087 100.40 100.87 0.47 30 80 - 119

2-Hexa none 0.879 50.000 45.999 47.202 92.00 94.40 2.53 30 57 - 139

Dibromochloromethane 0.000 10.000 8.437 8.308 84.37 83.08 1.54 30 74 - 126

1,2-Dibromoethane 0.000 10.000 10.717 10.987 107.17 109.87 2.49 30 77 - 121

Chlorobenzene 0.000 10.000 9.809 9.524 98.09 95.24 2.95 30 79 - 120

1,1,1,2-Tetrachloroethane 0.000 10.000 8.724 8.634 87.24 86.34 1.04 30 78 - 124

Ethylbenzene 0.051 10.000 10.380 9.732 103.80 97.32 6.41 30 76 - 122

m,p-Xylene 0.164 20.000 21.087 19.923 105.43 99.62 5.63 30 77 - 124

o-Xylene 0.078 10.000 10.398 9.990 103.98 99.90 3.96 30 77 - 123

Styrene 0.029 10.000 10.824 10.150 108.24 101.50 6.41 30 78 - 123

Page 1 of 2 Generated at 1:18 PM on 11/8/2017



AgiIentTechno!oies

Bromoform

Isopropylbenzene
Bromobenzerie 0.000

1,1,2,2-Tetrachloroethane 0.000

1,2,3-Trichloropropane 0.000

n-Propylbenzene 0.000

2-ChJorotouene 0.000
0.029
0.025

0.000
0 076

0.000

1,3-Dichlorobenzene 0.027

p-Isopropyltoluene 0.028

1,4-Dichlorobenzene 0.025

1,2-Dichorobenzene 0.000

n-Butylbonzene 0.055

1,2-dibr mo-3- 0.C00
chloropr ane

1,2,4-TrihIorobenzene
HexachTorcbutadiene

Naphth one
1,2,3-TrV Iorobenzene

(#) = ou of Range

66 - 130
68 - 134
80 - 120
72 - 121

73 - 122
73 - 125
78 - 122

78 - 122

75 - 124

78 - 124

76 - 124

73 - 125

80- 119
73 - 127
79 - 118

80 - 119
70 - 128

62 - 128

69 - 130
61 - 135
62 - 129

69 - 129

0.000

0.000

Matrix Spike/Duplicate Recover and RPD Summary Report

4-Chiorototuene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

10.000 9.453 9.358 94.53 93.58 1.02 30

10.000 10.295 9.801 102.95 98.01 4.92 30

10.000 10.112 9.930 101.12 99.30 1.82 30

10.000 10.159 10.327 101.59 103.27 1.64 30

10.000 9.978 10.228 99.78 102.28 2.47 30

10.000 10.734 10.004 107.34 100.04 7.05 30

10.000 10.147 9.772 101.47 97.72 3.77 30

10.000 10.073 9.494 100.73 94.94 5.90 30

10.000 10.739 10.133 107.39 101.33 5.80 30

10.000 10.728 10.247 107.28 102.47 4.58 30

10.000 10.696 10.150 106.96 101.50 5.21 30

10.000 11.204 10.437 112.04 104.37 7.09 30

10.000 10.134 9.698 101.34 96.98 4.39 30

10.000 11.137 10.260 111.37 102.60 8.18 30

10.000 10.047 9.581 100.47 95.81 4.73 30

10.000 10.192 9.893 101.92 98.93 2.97 30

10.000 12.041 10.937 120.41 109.37 9.56 30

10.000 9.378 10.240 93.78 102.40 8.78 30

10.000 10.852 9.962 108.52 99.62 8.52 30

10.000 11.235 10.579 112.35 105.79 6.02 30

10.000 10.033 10.182 100.33 101.82 1.38 30

10.000 10.957 10.629 109.57 106.29 3.04 30

0. 01 5
0.000

0. C9
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Matrix Spike/Duplicate Recover and RPD Summary Report AgileutTechnologies

Batch Name D:\MassHunter\GCMS\1\data\1 10717\QuantResults\1 10717AP.batch.bin

Last Calib Update 11/8/2017 3:19:47 AM

Method FHe D:\MassHunter\GCMS\1\methods\8260WAP1 10517.m

Data Path D:\MassHunter\GCMS\1\data\1 10717

Sample Name Sample Type Matrix Spike Group Acq. Date lime

180518-01 AP MS Matrix 11/8/2017 3:37:25 AM

180518-01 AP DMS Matrix Dup 11/8/2017 4:06:20 AM

180518-01 Non Spike 11/8/2017 8:32:29 AM

Compound Sample Conc Spike Amt Spike Res Dup Res Spike Rec Dup Rec RPD QC RPD Umits %Rec

Acrolein 0.000 100.000 32.679 31.216 32.68 # 31.22 # 4.58 30 39 - 155

lodomethane 0.101 30.000 33.470 34.013 111.57 113.38 1.61 30 69 - 131

Acetonitrile 0.000 300.000 344.766 350.726 114.92 116.91 1.71 30 50 - 142

Allyl Chloride 0.000 30.000 35.536 33.847 118.45 112.82 4.87 30 68 - 130

Vinyl Acetate 0.000 30.000 30.381 32.307 101.27 107.69 6.14 30 54 - 146

Chloroprene 0.000 30.000 30.105 28.318 100.35 94.39 6.12 30 65 - 135

Propionitrile 0.000 30.000 28.62 1 30.2 16 95.40 100.72 5.42 30 64 - 136

Methacrylonitrile 0.000 30.000 30.147 32.619 100.49 108.73 7.88 30 63 - 133

Isobutyl Alcohol 0.000 300.000 223.086 256.540 74.36 85.51 13.95 30 63 - 133

Methyl Methacrylate 0.000 30.000 27.667 31.092 92.22 103.64 11.66 30 67 - 128

Ethyl Methacrylate 0.000 30.000 30.594 33.769 101.98 112.56 9.87 30 72 - 126

trans-1,4-Dichloro-2- 0.000 30.000 26.929 27.654 89.76 92.18 2.66 30 43 - 140
butene

(#)=outofRange Ac,—/,--
/ ,--74
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719 2ND AVENUE, SUITE 200 | SEATTLE, WA 98104 | P 206.394.3700

MEMORANDUM

DATE: February 15, 2018

TO: Project File

FROM: Lisa Gilbert

SUBJECT: Push Probe Investigation Data Validation

CC:

PROJECT NUMBER: 553 3820 007

PROJECT NAME: Horn Rapids Landfill

Data validation for the Remedial Investigation Phase I Push Probe Investigation at the Horn Rapids Landfill
determined that the data required qualification as noted below. The samples were analyzed by Energy Northwest
and TestAmerica, Inc. The data were qualified in accordance with the

(EPA 2016).

The chemical 1,2 dibromoethane was detected by Energy Northwest using the SIM method in the samples from
PP 2 (0.0033 ug/L), PP 3 (0.0023 ug/L), and PP 4 (0.0020 ug/L) at concentrations slightly above the GWQS of
0.001 μg/L. However, 1,2 dibromoethane was also detected in the trip blanks associated with these three
samples at similar concentrations (0.0033 ug/L, 0.0020 ug/L, and 0.0017 ug/L, respectively), and in the method
blank associated with PP 4 at a concentration of 0.0018 μg/L. In accordance with EPA guidance, the results for PP
2, PP 3, and PP 4 were reported as <0.001.

Detected results for tetrachloroethene analyzed by TestAmerica were qualified “J” as estimated due to low
recovery in the laboratory control sample duplicate.

The following results were qualified “J” as estimated due to variability between the sample analyzed by Energy
Northwest and field duplicate analyzed by TestAmerica: acetone in PP 3; vinyl chloride, tetrachloroethene, and
methane in PP 1.

Reference:

EPA 2016. National Functional Guidelines for Superfund Organic Methods Data Review. EPA 540 R 2016 002.



Data Validation Push Probe Investigation
Horn Rapids 553-3820-007

QA/QC completed by: Lisa Gilbert 1/15/2018
Sample number: PP-1 through PP-5
Sample Date:  

Parameter sample duplicate avg diff rpd =/<25% RL w/in RL?
PP-1 PP-1 (111517-DUP)
ENW TA

VOCs (ug/L)
Vinyl chloride ENW SIM 0.3481 <0.02 0.3481 #VALUE! #VALUE!  0.02/0.02 N
Vinyl chloride <0.5 <0.02 #DIV/0! #VALUE! #VALUE!  0.5/0.02 Y
Acetone 4.5 5 4.75 -0.5 10.5 Y 4/2
carbon disulfide <0.5 0.2 0.2 #VALUE! #VALUE! 0.5/0.2 Y
1,1-dichloroethane 4.8 5.3 5.05 -0.5 9.9 0.5/0.2
1,2-dichloropropane <0.5 0.2 0.2 #VALUE! #VALUE! 0.5/0.2 Y
cis-1,2-dichloroethene 28 26 27 2 7.4 Y 0.5/0.2
trichloroethene 4.9 5 4.95 -0.1 2.0 Y 0.5/0.2
trans-1,2 dichloroethene 0.95 0.86 0.905 0.09 9.9 Y 0.5/0.2
tetrachloroethene 4.1 6.2 5.15 -2.1 40.8 N 0.5/0.2 N

RSK (mg/L) ENW TA
methane 2.6 7.5 5.05 -4.9 97.0 N 1/1.3 N
ethane 0.68 <10 0.68 #VALUE! #VALUE! 0.6/10 Y
ethene <1 >10 #DIV/0! #VALUE! #VALUE! 1/10 Y

PP-4 PP-4 (111317-DUP)
ENW TA

VOCs (ug/L)
1,1-dichloroethane <0.5 0.35 0.35 #VALUE! #VALUE! 0.5/0.2 Y
Acetone 39 32 35.5 7 19.7 Y 4/2
2-butanone 7.8 <15 7.8 #VALUE! #VALUE! 4/15 Y

November 7 through 16, 2017

Horn Rapids Landfill
553-3820-007 Page 1 of 2

1/25/2018
Horn Rapids PP Data validation.xlsx



Data Validation Push Probe Investigation
Horn Rapids 553-3820-007

QA/QC completed by: Lisa Gilbert 1/15/2018
Sample number: PP-1 through PP-5
Sample Date:  

Parameter sample duplicate avg diff rpd =/<25% RL w/in RL?

November 7 through 16, 2017

PP-3 PP-3
ENW TA

VOCs (ug/L)
1,1-dichloroethane 0.74 0.85 0.795 -0.11 13.8 Y 0.5/0.2
Vinyl chloride 0.0087 <0.02 0.0087 #VALUE! #VALUE!  0.005/0.02 Y
Acetone 8.8 <2.0 8.8 #VALUE! #VALUE! 4/2 N
benzene <0.5 0.25 0.25 #VALUE! #VALUE!  0.5/0.2 Y
carbon disulfide <0.5 0.53 0.53 #VALUE! #VALUE! 0.5/0.2 Y
cis-1,2-dichloroethene 0.67 0.7 0.685 -0.03 4.4 Y 0.5/0.2
chloroform <0.5 0.41 0.41 #VALUE! #VALUE! 0.5/0.2 Y
toluene <0.5 0.22 0.22 #VALUE! #VALUE! 0.5/0.2 Y
acrylonitrile 0.0438 <5 0.0438 #VALUE! #VALUE!  0.02/5 Y

RSK (mg/L) ENW ENW
methane 19 23 21 -4 19.0 Y 1/1.3
ethane 6.1 7.3 6.7 -1.2 17.9 Y 0.6/10
ethene 4.9 5.7 5.3 -0.8 15.1 Y 1/10

Comparison of BOLDED samples with their field duplicate indicated a high degree of variability. These data will be qualified “J” as estimated.

Horn Rapids Landfill
553-3820-007 Page 2 of 2

1/25/2018
Horn Rapids PP Data validation.xlsx



Data Validation Push Probe Investigation
Horn Rapids 553-3820-007

QA/QC completed by: Lisa Gilbert
Sample number: PP-1 through PP-5
Sample Date:  

TestAmerica
Holding Times: All within limits

 
Chain vs Data: All compounds indicated on COC were analyzed

Blanks: (List any compounds detected)
MB
Methylene chloride 2.33
Not detected in samples.
Trip
None
 

MS/MSD: All within limits

Lab Control Sample: All within limits, except as noted below.

Surrogate: All within limits
 
Laboratory Narrative:

Lab Comments:

VOCs

   believed to represent a systemic problem.

CCV LOW biased for 2,2-dichloropropane, vinyl acetate and trans-1,4-dichloro-2-butene. All samples ND.  
CCV HIGH biased for  2-hexanone, 4-methyl-2-pentanone, and acrylonitrile. All samples ND.  

Parametrix Comments: Qualify results for tetrachloroethene  "J" as estimated due to LCSD recovery outside criteria.

Temps for cooler 0.7 degrees C (recommended maximum 6.0 degrees C)

%Recovery of LCSD outside control limits HIGH for tetrachloroethane in 261611. Results flagged "*" qualifed because not

November 7 through 16, 2017

 Horn Rapids Landfill
555-3820-004

2/22/2018
2 Horn Rapids PP Data validation.xlsx



Data Validation Push Probe Investigation
Horn Rapids 553-3820-007

QA/QC completed by: Lisa Gilbert
Sample number: PP-1 through PP-5
Sample Date:  

Energy Northwest
Holding Times: All within limits

 
Chain vs Data: All compounds indicated on COC were analyzed

Blanks: (List any compounds detected)
MB
1,2-Dibromoethane 0.0018 ug/L (PP-4)
 
Trip
1,2-Dibromoethane 0.0033 ug/L (PP-2), 0.0020 ug/L (PP-3), 0.0017 ug/L (PP-4) 
 

MS/MSD: NA

Lab Control Sample: NA

Surrogate: NA
 
 

Lab Comments:

Parametrix Comments: Report results for 1,2-dibromoethane as <0.001 ug/L due to detection in Trip blank and method blank

November 7 through 16, 2017

NA

 Horn Rapids Landfill
555-3820-004

2/22/2018
2 Horn Rapids PP Data validation.xlsx
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Horn Rapids Landfill
Push Probe Investigation

City of Richland Public Works Department

January 2018 │ 553-3820-007 Page 1 of 3

Table D-1. Push Probe Monitoring Results, Volatile Organic Compounds, Horn Rapids Landfill

Push Probe Samples Trip Blanks
PP-1 PP-1 PP-2 PP-3 PP-3 PP-4 PP-4 PP-5 PP-1 TB PP-2 TB PP-3 TB PP-4 TB PP-5 TB

Energy 
Northwest Test America

Energy 
Northwest

Energy 
Northwest

Test 
America

Energy 
Northwest Test America

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Test 
America

Analyte Units GWQS MCL 11/15/2017 11/15/2017 11/7/2017 11/9/2017 11/9/2017 11/13/2017 11/13/2017 11/16/2017 11/15/2017 11/7/2017 11/9/2017 11/13/2017 11/16/2017 11/9/2017
1,1,1,2-Tetrachloroethane µg/L <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,1,1-Trichloroethane µg/L 200 * 200 * <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,1,2,2-Tetrachloroethane µg/L <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,1,2-Trichloroethane µg/L 5 * <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,1-Dichloroethane µg/L 1 *** 4.8 5.3 1.1 0.74 0.85 <0.5 0.35 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,1-Dichloroethene µg/L 7 * <0.5 <0.10 <0.5 <0.5 <0.10 <0.5 <0.10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.10
1,1-Dichloropropene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
1,2,3-Trichlorobenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
1,2,3-Trichloropropane µg/L <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,2,4-Trichlorobenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
1,2,4-Trimethylbenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
1,2-Dibromo-3-Chloropropane µg/L 0.2 * <0.5 <2.0 <0.5 <0.5 <2.0 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2.0
1,2-Dibromoethane µg/L 0.001 *** 0.05 * <0.5 <0.10 <0.5 <0.5 <0.10 <0.5 <0.10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.10
1,2-Dichlorobenzene µg/L 600 * <0.5 <0.30 <0.5 <0.5 <0.30 <0.5 <0.30 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.30
1,2-Dichloroethane µg/L 0.5 *** 5 * <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,2-Dichloropropane µg/L 0.6 *** 5 * <0.5 0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
1,3,5-Trimethylbenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
1,3-Dichlorobenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
1,3-Dichloropropane µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
1,4-Dichlorobenzene µg/L 4 *** 75 * <0.5 <0.30 <0.5 <0.5 <0.30 <0.5 <0.30 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.30
2,2-Dichloropropane µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
2-Butanone (MEK) µg/L <4 <15 6.9 <4 <15 7.8 <15 <4 <4 <4 <4 <4 <4 <15
2-Chlorotoluene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
2-Hexanone µg/L <4 <2.0 <4 <4 <2.0 <4 <2.0 <4 <4 <4 <4 <4 <4 <2.0
4-Chlorotoluene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
4-Methyl-2-pentanone (MIBK) µg/L <4 <5.0 <4 <4 <5.0 <4 <5.0 <4 <4 <4 <4 <4 <4 <5.0
Acetone µg/L 4.5 5.0 46 8.8 J <2.0 J 39 32 11 <4 <4 <4 <4 <4 <2.0
Acetonitrile µg/L <20 NA <20 <20 NA <20 NA <20 <20 <20 <20 <20 <20 NA
Acrolein µg/L <10 NA <10 <10 NA <10 NA <10 <10 <10 <10 <10 <10 NA
Acrylonitrile µg/L 0.07 *** <0.5 <5.0 <0.5 <0.5 <5.0 <0.5 <5.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5.0
Allyl chloride µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Benzene µg/L 1 *** 5 * <0.5 <0.20 0.53 <0.5 0.25 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Bromobenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Bromochloromethane µg/L <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.3 <0.5 <0.5 <0.5 <0.5 <0.3 <0.20
Bromodichloromethane µg/L 0.3 *** 80 * THM <0.3 <0.20 <0.3 <0.3 <0.20 <0.3 <0.20 <0.5 <0.3 <0.3 <0.3 <0.3 <0.5 <0.20



Horn Rapids Landfill
Push Probe Investigation

City of Richland Public Works Department

January 2018 │ 553-3820-007 Page 2 of 3

Table D-1. Push Probe Monitoring Results, Volatile Organic Compounds, Horn Rapids Landfill

Push Probe Samples Trip Blanks
PP-1 PP-1 PP-2 PP-3 PP-3 PP-4 PP-4 PP-5 PP-1 TB PP-2 TB PP-3 TB PP-4 TB PP-5 TB

Energy 
Northwest Test America

Energy 
Northwest

Energy 
Northwest

Test 
America

Energy 
Northwest Test America

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Test 
America

Analyte Units GWQS MCL 11/15/2017 11/15/2017 11/7/2017 11/9/2017 11/9/2017 11/13/2017 11/13/2017 11/16/2017 11/15/2017 11/7/2017 11/9/2017 11/13/2017 11/16/2017 11/9/2017
Bromoform µg/L 5 *** 80 * THM <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
Bromomethane µg/L <0.5 <1.0 <0.5 <0.5 <1.0 <0.5 <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0
Carbon Disulfide µg/L <0.5 0.20 <0.5 <0.5 0.53 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Carbon Tetrachloride µg/L 0.3 *** 5 * <0.3 <0.20 <0.3 <0.3 <0.20 <0.3 <0.20 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.20
Chlorobenzene µg/L 100 * <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Chloroethane µg/L <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
Chloroform µg/L 7 *** 80 * THM <0.5 <0.20 <0.5 <0.5 0.41 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Chloromethane µg/L <0.5 <0.30 <0.5 <0.5 <0.30 <0.5 <0.30 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.30
Chloroprene µg/L <1 NA <1 <1 NA <1 NA <1 <1 <1 <1 <1 <1 NA
cis-1,2-Dichloroethene µg/L 70 * 28 26 <0.5 0.67 0.7 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
cis-1,3-Dichloropropene µg/L <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
Dibromochloromethane µg/L 80 * THM <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Dibromomethane µg/L <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Dichlorodifluoromethane µg/L <0.5 NA 0.88 0.68 NA 0.53 NA 1.0 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Ethyl methacrylate µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Ethylbenzene µg/L 700 * <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Hexachlorobutadiene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Iodomethane µg/L <4 <0.50 <4 <4 <0.50 <4 <0.50 <4 <4 <4 <4 <4 <4 <0.50
Isobutyl alcohol µg/L <20 NA <20 <20 NA <20 NA <20 <20 <20 <20 <20 <20 NA
Isopropylbenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
m,p-Xylene µg/L <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
Methacrylonitrile µg/L <2 NA <2 <2 NA <2 NA <2 <2 <2 <2 <2 <2 NA
Methyl methacrylate µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Methylene Chloride µg/L 5 *** 5 * <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
Methyl-t-butyl ether µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Naphthalene µg/L <0.5 NA 0.70 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
n-Butylbenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
n-Propylbenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
o-Xylene µg/L <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
p-isopropyltoluene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Propionitrile µg/L <2 NA <2 <2 NA <2 NA <2 <2 <2 <2 <2 <2 NA
sec-Butylbenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Styrene µg/L 100 * <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
tert-Butylbenzene µg/L <0.5 NA <0.5 <0.5 NA <0.5 NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA
Tetrachloroethene µg/L 0.8 *** 5 * 4.1 J 6.2 J <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
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Table D-1. Push Probe Monitoring Results, Volatile Organic Compounds, Horn Rapids Landfill

Push Probe Samples Trip Blanks
PP-1 PP-1 PP-2 PP-3 PP-3 PP-4 PP-4 PP-5 PP-1 TB PP-2 TB PP-3 TB PP-4 TB PP-5 TB

Energy 
Northwest Test America

Energy 
Northwest

Energy 
Northwest

Test 
America

Energy 
Northwest Test America

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Energy 
Northwest

Test 
America

Analyte Units GWQS MCL 11/15/2017 11/15/2017 11/7/2017 11/9/2017 11/9/2017 11/13/2017 11/13/2017 11/16/2017 11/15/2017 11/7/2017 11/9/2017 11/13/2017 11/16/2017 11/9/2017
Toluene µg/L 1000 * <0.5 <0.20 <0.5 <0.5 0.22 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
trans-1,2-Dichloroethene µg/L 100 * 0.95 0.86 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
trans-1,3-Dichloropropene µg/L <0.5 <0.20 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
trans-1,4-Dichloro-2-butene µg/L <0.5 <2.0 <0.5 <0.5 <2.0 <0.5 <2.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2.0
Trichloroethene µg/L 3 *** 5 * 4.9 5.0 <0.5 <0.5 <0.20 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20
Trichlorofluoromethane µg/L <0.5 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
Vinyl Acetate µg/L <2 <1.0 <2 <2 <1.0 <2 <1.0 <2 <2 <2 <2 <2 <2 <1.0
Vinyl Chloride µg/L 0.02 *** 2 * <0.5 <0.020 <0.5 <0.5 <0.020 <0.5 <0.020 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.020
1,2-Dibromo-3-chloropropane µg/L <0.05 NA <0.05 <0.05 NA <0.05 NA <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 NA
1,2-Dibromoethane µg/L 0.001 *** 0.05 * <0.001 NA <0.001 <0.001 NA <0.001 NA <0.001 <0.001 0.0033 0.0020 0.0017 <0.001 NA
Acrylonitrile µg/L 0.07 *** <0.02 NA 0.0207 0.0438 NA <0.02 NA 0.0705 <0.02 <0.02 <0.02 <0.02 <0.02 NA
Vinyl chloride µg/L 0.02 *** 2 * 0.3481 J NA 0.0052 0.0087 NA <0.005 NA <0.02 <0.02 <0.005 <0.005 <0.005 <0.02 NA
Total Xylenes µg/L 10000 * XYL NA <0.50 NA NA <0.50 NA <0.50 NA NA NA NA NA NA <0.50

Notes: GWQS = Water Quality Standards for Ground Waters of the State of Washington (WAC 173-200)
MCL = Maximum Contaminant Level, State Drinking Water Regulations (WAC 246-290)

*  = Primary
*** = Carcinogen

*THM = Primary MCL for the sum of all trihalomethanes
*XYL = Primary MCL for the sum of all xylenes
Bold = Does not meet GWQS or MCL

NA = Not analyzed
J = Estimated concentration (See data validation memorandum)
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Table D-2. Push Probe Monitoring Results, Natural Attenuation Parameters, Horn Rapids Landfill

PP-1 PP-1 PP-2 PP-3 PP-3 Dup PP-4 PP-5 Trip Blank

ALS 
Environmental

Test 
America

ALS 
Environmental

ALS 
Environmental

ALS 
Environmental

ALS 
Environmental

ALS 
Environmental

Test 
America

Analyte Units 11/15/2017 11/15/2017 11/7/17 11/9/17 11/9/17 11/13/2017 11/16/2017 11/9/2017

Methane µg/L 2.6 J 7.5 J 8.1 19 23 4.0 13 <1.2
Ethane µg/L 0.68 <10 2.2 6.1 7.3 1.3 3.4 <10
Ethene µg/L <1.0 <10 2.6 4.9 5.7 1.2 3.0 <10

Notes: J = Estimated concentration (see Data validation memorandum)
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Table D‐3. Push Probe Monitoring Results, Field Data, Horn Rapids Landfill

PP‐1 PP‐2 PP‐3 PP‐4 PP‐5

Analyte Units GWQS MCL 11/15/2017 11/7/2017 11/9/2017 11/13/2017 11/16/2017

Conductivity µmhos/cm 700 ** 1092 551 370 500 492

pH units 6.5‐8.5 7.02 7.58 8.63 8.26 8.41

Temperature C° 11.58 10.70 10.68 9.13 10.10

Redox mv ‐59.6 ‐186.9 ‐185.9 ‐46.4 ‐199.3

Dissolved Oxygen mg/L 2.37 1.45 0.94 3.11 0.39

Notes: GWQS = Water Quality Standards for Ground Waters of the State of Washington (WAC 173‐200)
MCL = Maximum Contaminant Level, State Drinking Water Regulations (WAC 246‐290)

**  = Secondary
Bold = Does not meet GWQS or MCL

January 2018 │ 553‐3820‐007 Page 1 of 1
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MW-1 MW-1

MW-21 

(MW-1 Dup) MW-1 MW-1 MW-2 MW-2 MW-2 MW-2 MW-3 MW-3
Analyte Units GWQS MCL 2/16/2017 5/24/2017 5/24/2017 8/28/2017 11/14/2017 2/16/2017 5/23/2017 8/28/2017 11/15/2017 8/29/2017 11/15/2017

FIELD DATA Conductivity μmhos/cm 700 ** 735.2 R 720 NA 1031 546.1 736.2 R 484 669 517.5 544 470.1
pH units 6.5-8.5 7.04 7.27 NA 7.03 7.38 7.14 7.82 7.50 7.63 7.67 7.68
Temperature C° 16.2 21.56 NA 22.4 20.4 16.6 21.40 21.5 19.9 21.1 18.1
Redox mv 378.5 78.6 NA 200.9 26.3 359.4 -150.1 215.6 17.8 305.4 22.4
Dissolved Oxygen mg/L 5.31 4.92 NA 4.76 6.42 6.97 6.38 6.44 6.72 7.61 9.15
Nitrate-Nitrogen mg/L as N 10 * 10 * 0.70 R 10 10 11 H 7.0 0.039 R 22 23 16 5.9 3.6
Calcium, Dissolved mg/L 120 120 120 120 69 74 73 79 65 69 58
Sodium, Dissolved mg/L 23 23 J 22 22 15 14 14 14 12 16 14
Bicarbonate Alkalinity mg/L as CaCO3 320 340 320 360 170 110 120 120 110 150 130
Chloride mg/L 250 ** 250 ** 30 J 32 32 33 20 27 34 33 23 36 23
Magnesium, Dissolved mg/L 26 23 J 25 25 14 17 15 18 13 13 10
Potassium, Dissolved mg/L 8.3 8.3 8.2 7.9 6.2 6.5 6.1 6.3 5.9 6.8 6.5
Sulfate mg/L 250 ** 250 ** 58 53 55 58 44 73 78 81 65 70 60
Total Alkalinity mg/L as CaCO3 320 340 320 360 170 110 120 120 110 150 130
Iron, Dissolved mg/L 0.3 ** 0.3 ** <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Manganese, Dissolved mg/L 0.05 ** 0.05 ** <0.020 <0.02 <0.02 <0.02 <0.02 <0.020 <0.02 <0.02 <0.02 <0.02 <0.02
Ammonia-Nitrogen mg/L as N <0.20 <0.20 <0.20 <0.5 <0.50 <0.20 <0.20 <0.5 <0.50 <0.5 <0.50
Total Organic Carbon mg/L 2.1 1.8 2.1 1.8 1.4 1.2 1.2 1.2 1.1 1.1 1.2
Total Dissolved Solids mg/L 500 ** 500 ** 570 600 570 620 370 380 440 460 380 360 330
Total Suspended Solids mg/L <2.0 H <2.0 <2.0 <2.0 <2.0 <2.0 H <2.0 <2.0 <2.0 24 <2.0

METALS Antimony, Total mg/L 6 * <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Arsenic, Total mg/L 0.00005 *** 0.01 * 0.0046 0.0041 0.0042 0.0041 0.0046 0.0041 0.0036 0.0035 0.0039 0.0079 0.0077
Barium, Total mg/L 1 * 2 * 0.063 0.057 0.059 0.065 0.034 0.039 0.040 0.043 0.033 0.040 0.027
Beryllium, Total mg/L 0.004 * <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Cadmium, Total mg/L 0.01 * 0.005 * <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Chromium, Total mg/L 0.05 * 0.1 * 0.0026 0.0026 0.0028 0.0032 0.0031 0.015 0.012 0.023 0.0029 0.033 0.019
Cobalt, Total mg/L 0.031 0.035 0.038 0.041 0.041 <0.0004 <0.0004 <0.0004 <0.0004 0.0024 0.00045
Copper, Total mg/L 1 ** <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0026 <0.002
Lead, Total mg/L 0.05 * <0.0004 <0.0008 <0.0008 <0.0008 <0.0008 <0.0004 <0.0008 <0.0008 <0.0008 0.0012 <0.0008
Nickel, Total mg/L 0.1 * <0.003 <0.003 <0.003 <0.003 0.0033 0.0064 0.0049 0.022 <0.003 0.022 0.0084
Selenium, Total mg/L 0.01 * 0.05 * 0.0022 <0.008 <0.008 <0.008 <0.008 0.0017 <0.008 <0.008 <0.008 <0.008 <0.008
Silver, Total mg/L 0.05 * 0.1 ** <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Thallium, Total mg/L 0.002 * <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Vanadium, Total mg/L 0.0099 0.0088 0.0089 0.0091 0.011 0.011 0.0093 0.010 0.01 0.016 0.014
Zinc, Total mg/L 5 ** 5 ** <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007
1,1,1,2-Tetrachloroethane μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,1,1-Trichloroethane μg/L 200 * 200 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,1,2,2-Tetrachloroethane μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,1,2-Trichloroethane μg/L 5 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,1-Dichloroethane μg/L 1 *** <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.84 0.48
1,1-Dichloroethene μg/L 7 * <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,2,3-Trichloropropane μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,2-Dibromo-3-Chloropropane μg/L 0.2 * <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
1,2-Dibromoethane μg/L 0.001 *** 0.05 * <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,2-Dichlorobenzene μg/L 600 * <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
1,2-Dichloroethane μg/L 0.5 *** 5 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,2-Dichloropropane μg/L 0.6 *** 5 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 4 *** 75 * <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
2-Butanone μg/L <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15
2-Hexanone μg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
4-Methyl-2-pentanone μg/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

WATER QUALITY 

PARAMETERS

VOLATILE ORGANIC 

COMPOUNDS
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Analyte Units GWQS MCL
FIELD DATA Conductivity μmhos/cm 700 **

pH units 6.5-8.5
Temperature C°
Redox mv
Dissolved Oxygen mg/L
Nitrate-Nitrogen mg/L as N 10 * 10 *
Calcium, Dissolved mg/L
Sodium, Dissolved mg/L
Bicarbonate Alkalinity mg/L as CaCO3
Chloride mg/L 250 ** 250 **
Magnesium, Dissolved mg/L
Potassium, Dissolved mg/L
Sulfate mg/L 250 ** 250 **
Total Alkalinity mg/L as CaCO3
Iron, Dissolved mg/L 0.3 ** 0.3 **
Manganese, Dissolved mg/L 0.05 ** 0.05 **
Ammonia-Nitrogen mg/L as N
Total Organic Carbon mg/L
Total Dissolved Solids mg/L 500 ** 500 **
Total Suspended Solids mg/L

METALS Antimony, Total mg/L 6 *
Arsenic, Total mg/L 0.00005 *** 0.01 *
Barium, Total mg/L 1 * 2 *
Beryllium, Total mg/L 0.004 *
Cadmium, Total mg/L 0.01 * 0.005 *
Chromium, Total mg/L 0.05 * 0.1 *
Cobalt, Total mg/L
Copper, Total mg/L 1 **
Lead, Total mg/L 0.05 *
Nickel, Total mg/L 0.1 *
Selenium, Total mg/L 0.01 * 0.05 *
Silver, Total mg/L 0.05 * 0.1 **
Thallium, Total mg/L 0.002 *
Vanadium, Total mg/L
Zinc, Total mg/L 5 ** 5 **
1,1,1,2-Tetrachloroethane μg/L
1,1,1-Trichloroethane μg/L 200 * 200 *
1,1,2,2-Tetrachloroethane μg/L
1,1,2-Trichloroethane μg/L 5 *
1,1-Dichloroethane μg/L 1 ***
1,1-Dichloroethene μg/L 7 *
1,2,3-Trichloropropane μg/L
1,2-Dibromo-3-Chloropropane μg/L 0.2 *
1,2-Dibromoethane μg/L 0.001 *** 0.05 *
1,2-Dichlorobenzene μg/L 600 *
1,2-Dichloroethane μg/L 0.5 *** 5 *
1,2-Dichloropropane μg/L 0.6 *** 5 *
1,4-Dichlorobenzene μg/L 4 *** 75 *
2-Butanone μg/L
2-Hexanone μg/L
4-Methyl-2-pentanone μg/L

WATER QUALITY 

PARAMETERS

VOLATILE ORGANIC 

COMPOUNDS

MW-4 MW-4 MW-4 MW-4 MW-5

MW-21 

(MW-5 Dup) MW-5 MW-5 MW-5 MW-6 MW-6 MW-6 MW-6
2/15/2017 5/24/2017 8/28/2017 11/15/2017 2/16/2017 2/16/2017 5/23/2017 8/28/2017 11/15/2017 2/16/2017 5/24/2017 8/29/2017 11/15/2017

744.9 R 356 470.6 482.9 735.9 R NA 883 1282 1301 735.4 R 816 1135 1062
7.46 7.77 7.46 7.60 6.73 NA 6.82 6.67 6.75 6.63 6.82 6.62 6.64
18.3 20.57 21.1 20.1 18.8 NA 24.63 24.9 23.7 21.4 25.34 27.0 25.9
280 56.1 236.4 26.2 136 NA -210.2 121.4 -53.2 317 -92.2 293.6 2.4
4.22 3.64 4.30 4.19 1.14 NA 0.52 0.58 0.89 0.82 0.50 0.46 0.73
2.4 2.6 2.7 2.6 J 3.5 3.3 3.1 H 3.1 7.0 2.5 2.3 2.4 1.9 J
64 61 63 63 180 170 180 180 200 150 160 160 150
13 13 13 13 20 20 21 21 21 21 23 22 20

180 190 190 200 510 510 500 530 520 500 510 520 490
11 11 11 11 J 42 43 41 42 49 20 19 20 20
15 12 14 13 42 42 41 41 40 39 39 37 34
6.5 6.0 6.1 6.0 12 11 12 11 12 11 12 11 11
26 25 24 27 J 63 65 65 86 94 53 50 51 49 J

180 190 190 200 510 510 500 530 520 500 510 520 490
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.020 <0.02 <0.02 <0.02 0.051 0.053 0.054 0.046 0.031 0.035 0.039 0.047 <0.02
<0.20 <0.20 <0.5 <0.50 <0.20 <0.20 <0.20 <0.5 <0.50 <0.20 <0.20 <0.5 <0.50
<1.0 <1.0 <1.0 <1.0 3.1 3.5 2.9 3.5 4.0 2.2 1.6 2.1 2.3
290 310 300 320 750 740 750 780 840 680 660 680 670

<2.0 H <2.0 <2.0 <2.0 <2.0 H <2.0 H <2.0 <2.0 <2.0 <2.0 H <2.0 <2.0 <2.0
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
0.0048 0.0046 0.0043 0.0042 0.0029 0.0029 0.0027 0.0023 0.0021 0.0021 0.0021 0.0017 0.0014
0.037 0.036 0.034 0.035 0.110 0.110 0.110 0.100 0.120 0.099 0.100 0.091 0.091

<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
0.0016 0.0017 0.0015 0.0017 0.00091 0.00087 0.00086 0.00077 0.001 <0.0004 0.00084 0.00072 0.00071
0.0024 0.0033 0.0024 0.0039 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 0.00049 0.0039 0.0091 0.0062
0.0029 <0.002 <0.002 <0.002 0.0026 0.0033 0.0032 0.0026 0.0032 <0.002 0.002 <0.002 <0.002

<0.0004 <0.0008 <0.0008 <0.0008 <0.0004 <0.0004 <0.0008 <0.0008 <0.0008 <0.0004 <0.0008 <0.0008 <0.0008
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003 0.0041 <0.003 <0.003
<0.001 <0.008 <0.008 <0.008 <0.001 <0.001 <0.008 <0.008 <0.008 <0.001 <0.008 <0.008 <0.008

<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.012 0.012 0.011 0.011 0.0086 0.0086 0.0081 0.0075 0.0074 0.0073 0.0073 0.0067 0.0061

<0.007 <0.007 <0.007 <0.007 0.015 0.015 0.022 0.018 0.022 <0.007 0.011 <0.007 <0.007
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

3.5 3.5 3.8 4.0 7.4 7.5 6.9 8.4 7.7 4.8 4.5 5.0 4.5
<0.10 0.12 <0.10 <0.10 0.19 0.18 0.19 0.11 0.22 0.19 0.23 0.19 0.21
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<0.20 <0.20 <0.20 <0.20 0.84 0.82 0.72 0.83 0.74 0.51 0.48 0.52 0.44
<0.20 <0.20 <0.20 <0.20 0.48 0.48 0.39 0.46 0.43 0.45 0.42 0.47 0.40
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
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Analyte Units GWQS MCL
FIELD DATA Conductivity μmhos/cm 700 **

pH units 6.5-8.5
Temperature C°
Redox mv
Dissolved Oxygen mg/L
Nitrate-Nitrogen mg/L as N 10 * 10 *
Calcium, Dissolved mg/L
Sodium, Dissolved mg/L
Bicarbonate Alkalinity mg/L as CaCO3
Chloride mg/L 250 ** 250 **
Magnesium, Dissolved mg/L
Potassium, Dissolved mg/L
Sulfate mg/L 250 ** 250 **
Total Alkalinity mg/L as CaCO3
Iron, Dissolved mg/L 0.3 ** 0.3 **
Manganese, Dissolved mg/L 0.05 ** 0.05 **
Ammonia-Nitrogen mg/L as N
Total Organic Carbon mg/L
Total Dissolved Solids mg/L 500 ** 500 **
Total Suspended Solids mg/L

METALS Antimony, Total mg/L 6 *
Arsenic, Total mg/L 0.00005 *** 0.01 *
Barium, Total mg/L 1 * 2 *
Beryllium, Total mg/L 0.004 *
Cadmium, Total mg/L 0.01 * 0.005 *
Chromium, Total mg/L 0.05 * 0.1 *
Cobalt, Total mg/L
Copper, Total mg/L 1 **
Lead, Total mg/L 0.05 *
Nickel, Total mg/L 0.1 *
Selenium, Total mg/L 0.01 * 0.05 *
Silver, Total mg/L 0.05 * 0.1 **
Thallium, Total mg/L 0.002 *
Vanadium, Total mg/L
Zinc, Total mg/L 5 ** 5 **
1,1,1,2-Tetrachloroethane μg/L
1,1,1-Trichloroethane μg/L 200 * 200 *
1,1,2,2-Tetrachloroethane μg/L
1,1,2-Trichloroethane μg/L 5 *
1,1-Dichloroethane μg/L 1 ***
1,1-Dichloroethene μg/L 7 *
1,2,3-Trichloropropane μg/L
1,2-Dibromo-3-Chloropropane μg/L 0.2 *
1,2-Dibromoethane μg/L 0.001 *** 0.05 *
1,2-Dichlorobenzene μg/L 600 *
1,2-Dichloroethane μg/L 0.5 *** 5 *
1,2-Dichloropropane μg/L 0.6 *** 5 *
1,4-Dichlorobenzene μg/L 4 *** 75 *
2-Butanone μg/L
2-Hexanone μg/L
4-Methyl-2-pentanone μg/L

WATER QUALITY 

PARAMETERS

VOLATILE ORGANIC 

COMPOUNDS

MW-8 MW-8 MW-8

MW-21 

(MW-8 Dup) MW-8 MW-9 MW-9 MW-9 MW-9

MW-21 

(MW-9 Dup) MW-10 MW-10 MW-10 MW-10
2/16/2017 5/24/2017 8/29/2017 8/29/2017 11/14/2017 2/16/2017 5/23/2017 8/29/2017 11/14/2017 11/14/2017 2/16/2017 5/23/2017 8/29/2017 11/14/2017

755.8 R 434 976 NA 650 735.1 R 671 982 884 NA 736.1 R 996 1393 1324
7.16 7.94 7.64 NA 7.48 7.03 7.11 6.99 6.88 NA 6.69 6.75 6.65 6.66
16.0 23.17 23.1 NA 18.0 17.4 23.97 24.1 16.6 NA 18.5 26.27 23.2 25.0
370 45.4 353.0 NA 51.9 318 -154.9 334.8 40.4 NA 115 -44.9 275.3 24.3
7.90 7.08 7.84 NA 8.95 3.50 2.69 2.74 4.34 NA 1.54 0.24 0.25 0.49
4.3 9.6 26 26 12 4.4 4.4 H 4.6 3.4 3.4 4.4 4.1 H 3.6 5.2
47 74 130 120 75 130 120 130 130 120 180 200 220 200
15 21 27 26 21 20 20 24 22 22 21 22 24 22

120 120 120 120 120 340 360 390 340 340 530 620 660 600
27 56 170 160 70 31 33 42 35 35 29 31 36 31
10 15 27 24 15 30 27 31 28 26 42 43 44 41
5.9 7.6 9.3 8.9 7.4 8.7 8.3 8.3 8.8 8.8 12 12 12 12
31 41 72 72 50 62 61 67 64 63 61 66 73 69

120 120 120 120 120 340 360 390 340 340 530 620 660 600
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<0.020 <0.02 <0.02 <0.02 <0.02 <0.020 <0.02 <0.02 <0.02 <0.02 0.025 0.03 0.032 0.028
0.32 <0.20 <0.5 <0.5 <0.50 <0.20 <0.20 <0.5 <0.50 <0.50 <0.20 <0.20 <0.5 <0.50
1.0 1.2 1.9 1.7 1.3 1.9 1.6 1.7 2.1 1.5 6.7 4.1 3.7 3.4
260 390 710 740 450 550 570 640 580 580 750 850 890 840

<2.0 H <2.0 <2.0 <2.0 <2.0 <2.0 H <2.0 <2.0 <2.0 <2.0 <2.0 H <2.0 <2.0 <2.0
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004

0.012 0.0098 0.0079 0.0078 0.0089 0.0024 0.0021 0.002 0.0019 0.0018 0.0021 0.0018 0.0016 0.0015
0.033 0.042 0.083 0.084 0.048 0.073 0.067 0.075 0.069 0.066 0.100 0.110 0.120 0.110

<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
0.0037 0.0092 0.0042 0.0046 0.010 0.006 0.0029 0.0056 0.0032 J 0.0016 J 0.00088 0.00057 0.00081 0.0013

<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.0004 <0.0008 <0.0008 <0.0008 <0.0008 <0.0004 <0.0008 <0.0008 <0.0008 <0.0008 <0.0004 <0.0008 <0.0008 <0.0008
<0.003 0.0058 <0.003 <0.003 0.0076 0.0037 <0.003 0.0034 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
<0.001 <0.008 <0.008 <0.008 <0.008 0.0011 <0.008 <0.008 <0.008 <0.008 <0.001 <0.008 <0.008 <0.008

<0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.020 0.016 0.013 0.014 0.015 0.0081 0.0071 0.0072 0.0072 0.0071 0.0073 0.0072 0.0074 0.0073

<0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 0.0072 0.0075 0.0072 0.0074
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 3.7 3.5 2.9 3.9 3.9 7.2 7.5 11 9.4
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.47 0.46 0.47 0.65
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.41 0.42 0.53 0.52
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.21 0.21
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
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Analyte Units GWQS MCL
FIELD DATA Conductivity μmhos/cm 700 **

pH units 6.5-8.5
Temperature C°
Redox mv
Dissolved Oxygen mg/L
Nitrate-Nitrogen mg/L as N 10 * 10 *
Calcium, Dissolved mg/L
Sodium, Dissolved mg/L
Bicarbonate Alkalinity mg/L as CaCO3
Chloride mg/L 250 ** 250 **
Magnesium, Dissolved mg/L
Potassium, Dissolved mg/L
Sulfate mg/L 250 ** 250 **
Total Alkalinity mg/L as CaCO3
Iron, Dissolved mg/L 0.3 ** 0.3 **
Manganese, Dissolved mg/L 0.05 ** 0.05 **
Ammonia-Nitrogen mg/L as N
Total Organic Carbon mg/L
Total Dissolved Solids mg/L 500 ** 500 **
Total Suspended Solids mg/L

METALS Antimony, Total mg/L 6 *
Arsenic, Total mg/L 0.00005 *** 0.01 *
Barium, Total mg/L 1 * 2 *
Beryllium, Total mg/L 0.004 *
Cadmium, Total mg/L 0.01 * 0.005 *
Chromium, Total mg/L 0.05 * 0.1 *
Cobalt, Total mg/L
Copper, Total mg/L 1 **
Lead, Total mg/L 0.05 *
Nickel, Total mg/L 0.1 *
Selenium, Total mg/L 0.01 * 0.05 *
Silver, Total mg/L 0.05 * 0.1 **
Thallium, Total mg/L 0.002 *
Vanadium, Total mg/L
Zinc, Total mg/L 5 ** 5 **
1,1,1,2-Tetrachloroethane μg/L
1,1,1-Trichloroethane μg/L 200 * 200 *
1,1,2,2-Tetrachloroethane μg/L
1,1,2-Trichloroethane μg/L 5 *
1,1-Dichloroethane μg/L 1 ***
1,1-Dichloroethene μg/L 7 *
1,2,3-Trichloropropane μg/L
1,2-Dibromo-3-Chloropropane μg/L 0.2 *
1,2-Dibromoethane μg/L 0.001 *** 0.05 *
1,2-Dichlorobenzene μg/L 600 *
1,2-Dichloroethane μg/L 0.5 *** 5 *
1,2-Dichloropropane μg/L 0.6 *** 5 *
1,4-Dichlorobenzene μg/L 4 *** 75 *
2-Butanone μg/L
2-Hexanone μg/L
4-Methyl-2-pentanone μg/L

WATER QUALITY 

PARAMETERS

VOLATILE ORGANIC 

COMPOUNDS

MW-11 MW-11 MW-11 MW-11 Trip Blank Trip Blank Trip Blank Trip Blank
2/16/2017 5/23/2017 8/28/2017 11/14/2017 2/16/2017 5/23/2017 8/28/2017 11/14/2017

735.1 R 1354 1754 249 R NA NA NA NA
7.20 7.49 7.38 7.30 NA NA NA NA
16.7 22.19 22.6 21.3 NA NA NA NA
380 72.5 270.5 57.0 NA NA NA NA
8.21 8.79 8.34 9.39 NA NA NA NA

0.035 R 34 H 36 35 NA NA NA NA
250 270 250 260 NA NA NA NA
21 22 20 21 NA NA NA NA

170 170 170 190 NA NA NA NA
220 240 250 230 NA NA NA NA
53 55 48 51 NA NA NA NA
12 12 11 12 NA NA NA NA

310 320 330 340 NA NA NA NA
170 170 170 190 NA NA NA NA
<0.5 <0.5 <0.5 <0.5 NA NA NA NA

<0.020 <0.02 <0.02 <0.02 NA NA NA NA
<0.20 <0.20 <0.5 <0.50 NA NA NA NA

4.1 3.9 4.1 4.4 NA NA NA NA
1300 1300 1300 1300 NA NA NA NA

<2.0 H <2.0 <2.0 <2.0 NA NA NA NA
<0.0004 <0.0004 <0.0004 <0.0004 NA NA NA NA
0.0057 0.0047 0.0046 0.0047 NA NA NA NA
0.120 0.110 0.110 0.100 NA NA NA NA

<0.0004 <0.0004 <0.0004 <0.0004 NA NA NA NA
<0.0004 <0.0004 <0.0004 <0.0004 NA NA NA NA
0.0028 0.0046 0.0056 0.0031 NA NA NA NA

<0.0004 <0.0004 <0.0004 <0.0004 NA NA NA NA
<0.002 <0.002 <0.002 <0.002 NA NA NA NA

<0.0004 <0.0008 <0.0008 <0.0008 NA NA NA NA
<0.003 <0.003 <0.003 <0.003 NA NA NA NA
0.0093 0.0082 <0.008 <0.008 NA NA NA NA

<0.0004 <0.0004 <0.0004 <0.0004 NA NA NA NA
<0.001 <0.001 <0.001 <0.001 NA NA NA NA
0.011 0.0092 0.0097 0.0098 NA NA NA NA

<0.007 <0.007 <0.007 <0.007 NA NA NA NA
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<15 <15 <15 <15 <15 <15 <15 <15
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
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MW-1 MW-1

MW-21 

(MW-1 Dup) MW-1 MW-1 MW-2 MW-2 MW-2 MW-2 MW-3 MW-3
Analyte Units GWQS MCL 2/16/2017 5/24/2017 5/24/2017 8/28/2017 11/14/2017 2/16/2017 5/23/2017 8/28/2017 11/15/2017 8/29/2017 11/15/2017

VOLATILE ORGANIC Acetone μg/L <2.0 <2.0 2.4 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0 2.0
COMPOUNDS (Cont.) Acrylonitrile μg/L 0.07 *** <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Benzene μg/L 1 *** 5 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Bromochloromethane μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Bromodichloromethane μg/L 0.3 *** 80 * THM <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Bromoform μg/L 5 *** 80 * THM <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Bromomethane μg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon Disulfide μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Carbon Tetrachloride μg/L 0.3 *** 5 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Chlorobenzene μg/L 100 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Chloroethane μg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Chloroform μg/L 7 *** 80 * THM <0.20 <0.20 <0.20 <0.20 0.27 <0.20 <0.20 <0.20 <0.20 0.63 0.90
Chloromethane μg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
cis-1,2-Dichloroethene μg/L 70 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.47 0.43
cis-1,3-Dichloropropene μg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dibromochloromethane μg/L 80 * THM <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dibromomethane μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 700 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Iodomethane μg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Methylene Chloride μg/L 5 *** 5 * <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
m,p-Xylene μg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
o-Xylene μg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Styrene μg/L 100 * <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Tetrachloroethene μg/L 0.8 *** 5 * 5.0 4.1 4.1 4.7 0.73 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Toluene μg/L 1000 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
trans-1,2-Dichloroethene μg/L 100 * <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
trans-1,3-Dichloropropene μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
trans-1,4-Dichloro-2-butene μg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Trichloroethene μg/L 3 *** 5 * 0.34 0.27 0.28 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Trichlorofluoromethane μg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Acetate μg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Vinyl Chloride μg/L 0.02 *** 2 * <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Total Xylenes μg/L 10000 * XYL <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Methane μg/L <1.2 <1.2 <1.2 <5 <1.2 <1.2 <1.2 <5 <1.2 <5 <1.2
Ethane μg/L <10 <10 <10 <5 <10 <10 <10 <5 <10 <5 <10
Ethene μg/L <10 <10 <10 <5 <10 <10 <10 <5 <10 <5 <10

NATURAL ATTENUATION 

PARAMETERS
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Analyte Units GWQS MCL
VOLATILE ORGANIC Acetone μg/L
COMPOUNDS (Cont.) Acrylonitrile μg/L 0.07 ***

Benzene μg/L 1 *** 5 *
Bromochloromethane μg/L
Bromodichloromethane μg/L 0.3 *** 80 * THM
Bromoform μg/L 5 *** 80 * THM
Bromomethane μg/L
Carbon Disulfide μg/L
Carbon Tetrachloride μg/L 0.3 *** 5 *
Chlorobenzene μg/L 100 *
Chloroethane μg/L
Chloroform μg/L 7 *** 80 * THM
Chloromethane μg/L
cis-1,2-Dichloroethene μg/L 70 *
cis-1,3-Dichloropropene μg/L
Dibromochloromethane μg/L 80 * THM
Dibromomethane μg/L
Ethylbenzene μg/L 700 *
Iodomethane μg/L
Methylene Chloride μg/L 5 *** 5 *
m,p-Xylene μg/L
o-Xylene μg/L
Styrene μg/L 100 *
Tetrachloroethene μg/L 0.8 *** 5 *
Toluene μg/L 1000 *
trans-1,2-Dichloroethene μg/L 100 *
trans-1,3-Dichloropropene μg/L
trans-1,4-Dichloro-2-butene μg/L
Trichloroethene μg/L 3 *** 5 *
Trichlorofluoromethane μg/L
Vinyl Acetate μg/L
Vinyl Chloride μg/L 0.02 *** 2 *
Total Xylenes μg/L 10000 * XYL
Methane μg/L
Ethane μg/L
Ethene μg/L

NATURAL ATTENUATION 

PARAMETERS

MW-4 MW-4 MW-4 MW-4 MW-5

MW-21 

(MW-5 Dup) MW-5 MW-5 MW-5 MW-6 MW-6 MW-6 MW-6
2/15/2017 5/24/2017 8/28/2017 11/15/2017 2/16/2017 2/16/2017 5/23/2017 8/28/2017 11/15/2017 2/16/2017 5/24/2017 8/29/2017 11/15/2017

<2.0 <2.0 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 3.5 <2.0 <2.0 <2.0 2.3
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.20 <0.20 <0.20 <0.20 0.33 0.32 0.27 0.29 0.29 0.50 0.52 0.51 0.56
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
0.58 0.51 0.46 0.48 <0.20 0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
2.7 2.9 2.6 2.7 34 35 33 34 30 57 120 J 55 H 55

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 16 16 12 15 11 34 33 30 24
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 0.62 0.56 0.54 0.69 0.54 1.8 1.9 1.8 1.7
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
0.22 0.23 <0.20 <0.20 6.6 6.6 5.2 5.7 5.1 16 16 14 13

0.88 J 0.87 0.95 0.88 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

0.042 0.043 0.042 <0.020 4.8 4.7 4.0 4.3 4.5 2.8 2.7 2.7 3.3
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.2 <1.2 <5 <1.2 1700 J 1200 J 1300 2200 1000 3800 3300 4900 2400
<10 <10 <5 <10 <10 <10 <10 <5 <10 <10 <10 <5 <10
<10 <10 <5 <10 <10 <10 <10 <5 <10 <10 <10 <5 <10



Table D-4. Groundwater Quality Monitoring Results, Horn Rapids Landfill, 2017

Horn Rapids Landfill
Push Probe Investigation

City of Richland Public Works Department
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Analyte Units GWQS MCL
VOLATILE ORGANIC Acetone μg/L
COMPOUNDS (Cont.) Acrylonitrile μg/L 0.07 ***

Benzene μg/L 1 *** 5 *
Bromochloromethane μg/L
Bromodichloromethane μg/L 0.3 *** 80 * THM
Bromoform μg/L 5 *** 80 * THM
Bromomethane μg/L
Carbon Disulfide μg/L
Carbon Tetrachloride μg/L 0.3 *** 5 *
Chlorobenzene μg/L 100 *
Chloroethane μg/L
Chloroform μg/L 7 *** 80 * THM
Chloromethane μg/L
cis-1,2-Dichloroethene μg/L 70 *
cis-1,3-Dichloropropene μg/L
Dibromochloromethane μg/L 80 * THM
Dibromomethane μg/L
Ethylbenzene μg/L 700 *
Iodomethane μg/L
Methylene Chloride μg/L 5 *** 5 *
m,p-Xylene μg/L
o-Xylene μg/L
Styrene μg/L 100 *
Tetrachloroethene μg/L 0.8 *** 5 *
Toluene μg/L 1000 *
trans-1,2-Dichloroethene μg/L 100 *
trans-1,3-Dichloropropene μg/L
trans-1,4-Dichloro-2-butene μg/L
Trichloroethene μg/L 3 *** 5 *
Trichlorofluoromethane μg/L
Vinyl Acetate μg/L
Vinyl Chloride μg/L 0.02 *** 2 *
Total Xylenes μg/L 10000 * XYL
Methane μg/L
Ethane μg/L
Ethene μg/L

NATURAL ATTENUATION 

PARAMETERS

MW-8 MW-8 MW-8

MW-21 

(MW-8 Dup) MW-8 MW-9 MW-9 MW-9 MW-9

MW-21 

(MW-9 Dup) MW-10 MW-10 MW-10 MW-10
2/16/2017 5/24/2017 8/29/2017 8/29/2017 11/14/2017 2/16/2017 5/23/2017 8/29/2017 11/14/2017 11/14/2017 2/16/2017 5/23/2017 8/29/2017 11/14/2017

<2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 17 <2.0 <2.0 9.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.34 0.27 0.30 0.84
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
0.83 0.69 0.34 0.35 0.66 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.66 <0.50 0.75 <0.50

11 9.3 5.3 5.2 9.0 0.36 0.34 0.24 0.30 0.30 0.57 0.67 1.0 0.65
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<0.20 <0.20 <0.20 <0.20 <0.20 13 13 9.4 13 13 16 14 17 17
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.5 2.1 2.6 1.3
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 11 12 11 9.6 9.7 6.6 5.3 6.7 5.8
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 0.32 0.36 0.30 0.37 0.42 <0.20 <0.20 <0.20 0.22
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<0.20 <0.20 <0.20 <0.20 <0.20 5.8 5.5 3.6 4.8 5.0 3.3 2.7 3.2 3.1
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.0 <1 F1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.020 <0.020 <0.020 <0.020 <0.020 0.053 0.042 0.029 <0.020 <0.020 1.1 0.95 0.97 1.0
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.2 <1.2 <5 <5 <1.2 <1.2 <1.2 <5 1.6 <1.2 1500 360 1700 930
<10 <10 <5 <5 <10 <10 <10 <5 <10 <10 <10 <10 <5 <10
<10 <10 <5 <5 <10 <10 <10 <5 <10 <10 <10 <10 <5 <10



Table D-4. Groundwater Quality Monitoring Results, Horn Rapids Landfill, 2017

Horn Rapids Landfill
Push Probe Investigation

City of Richland Public Works Department
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Analyte Units GWQS MCL
VOLATILE ORGANIC Acetone μg/L
COMPOUNDS (Cont.) Acrylonitrile μg/L 0.07 ***

Benzene μg/L 1 *** 5 *
Bromochloromethane μg/L
Bromodichloromethane μg/L 0.3 *** 80 * THM
Bromoform μg/L 5 *** 80 * THM
Bromomethane μg/L
Carbon Disulfide μg/L
Carbon Tetrachloride μg/L 0.3 *** 5 *
Chlorobenzene μg/L 100 *
Chloroethane μg/L
Chloroform μg/L 7 *** 80 * THM
Chloromethane μg/L
cis-1,2-Dichloroethene μg/L 70 *
cis-1,3-Dichloropropene μg/L
Dibromochloromethane μg/L 80 * THM
Dibromomethane μg/L
Ethylbenzene μg/L 700 *
Iodomethane μg/L
Methylene Chloride μg/L 5 *** 5 *
m,p-Xylene μg/L
o-Xylene μg/L
Styrene μg/L 100 *
Tetrachloroethene μg/L 0.8 *** 5 *
Toluene μg/L 1000 *
trans-1,2-Dichloroethene μg/L 100 *
trans-1,3-Dichloropropene μg/L
trans-1,4-Dichloro-2-butene μg/L
Trichloroethene μg/L 3 *** 5 *
Trichlorofluoromethane μg/L
Vinyl Acetate μg/L
Vinyl Chloride μg/L 0.02 *** 2 *
Total Xylenes μg/L 10000 * XYL
Methane μg/L
Ethane μg/L
Ethene μg/L

NATURAL ATTENUATION 

PARAMETERS

MW-11 MW-11 MW-11 MW-11 Trip Blank Trip Blank Trip Blank Trip Blank
2/16/2017 5/23/2017 8/28/2017 11/14/2017 2/16/2017 5/23/2017 8/28/2017 11/14/2017

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.5 <2.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<0.20 <0.20 <0.20 <0.20 0.25 B <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

<0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
<1.2 <1.2 <5 <1.2 <1.2 <1.2 <5 <5
<10 <10 <5 <10 <10 <10 <5 <5
<10 <10 <5 <10 <10 <10 <5 <5

Notes: GWQS = Water Quality Standards for Ground Waters of the State of Washington (WAC 173-200)
MCL = Maximum Contaminant Level, State Drinking Water Regulations (WAC 246-290)

*  = Primary
** = Secondary

*** = Carcinogen
*THM = Primary MCL for the sum of all trihalomethanes

*XYL = Primary MCL for the sum of all xylenes
J = Estimated value; see lab report for details
R = Rejected value; field instrument calibration error 
H = Estimated value; analyzed beyond specified holding time
B = Detected in reagent blank or trip blank

Bold = Does not meet GWQS or MCL
NA = Not analyzed



Horn Rapids Landfill
Push Probe Investigation

City of Richland Public Works Department

Groundwater Samples Push Probe Samples

MW‐1 MW‐2 MW‐3 MW‐4 MW‐5 MW‐6 MW‐8 MW‐9 MW‐10 MW‐11 PP‐1 PP‐2 PP‐3 PP‐4 PP‐5

Units GWQS MCL 11/14/2017 11/15/2017 11/15/2017 11/15/2017 11/15/2017 11/15/2017 11/14/2017 11/14/2017 11/14/2017 11/14/2017 11/15/2017 11/7/2017 11/9/2017 11/13/2017 11/16/2017

1,1‐Dichloroethane µg/L 1 *** <0.20 <0.20 0.48 4.0 7.7 4.5 <0.20 3.9 9.4 <0.20 4.8 1.1 0.74 <0.5 <0.5

cis‐1,2‐Dichloroethene µg/L 70 * <0.20 <0.20 0.43 2.7 30 55 <0.20 13 17 <0.20 28 <0.5 0.67 <0.5 <0.5

Tetrachloroethene µg/L 0.8 *** 5 * 0.73 <0.50 <0.50 <0.50 11 24 <0.50 9.6 5.8 <0.50 4.1 <0.5 <0.5 <0.5 <0.5

Trichloroethene µg/L 3 *** 5 * <0.20 <0.20 <0.20 <0.20 5.1 13 <0.20 4.8 3.1 <0.20 4.9 <0.5 <0.5 <0.5 <0.5

Vinyl Chloride µg/L 0.02 *** 2 * <0.020 <0.020 <0.020 <0.020 4.5 3.3 <0.020 <0.020 1.0 <0.020 0.3481 0.0052 0.0087 <0.005 <0.02

Notes: GWQS = Water Quality Standards for Ground Waters of the State of Washington (WAC 173‐200)
MCL = Maximum Contaminant Level, State Drinking Water Regulations (WAC 246‐290)

*   = Primary
***  = Carcinogen
Bold = Does not meet GWQS or MCL

Table D‐5. Groundwater Monitoring Well and Push Probe Results for Selected VOCs used in Isoconcentration Maps, Horn Rapids Landfill, 2017

January 2018 │ 553‐3820‐007 Page 1 of 1



 



 

 

Appendix E 

Isoconcentration Maps  
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