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Quarterly groundwater reports shall be submitted to the jurisdictional health department and 
Ecology within 60 days of receipt of analytical data.  Annual groundwater reports shall be 
submitted to the jurisdictional health department and Ecology by April 1 of each year. 

 

 
        May 15, 2024    Headquarters Landfill 
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430, (4) X  

   Static water level readings 415, (2) X  
   Potentiometric surface elevation maps depicting flow direction 415, (2) X  
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   Leachate analyses (if sampled and tested) 415, (2) X  
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   Complete copy of the lab report with chain of custody record.  X  
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   Summary of statistical results and trends 415, (1)   
   Summary of groundwater flow rate and direction for the year 415, (1)   
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   Stamped by a licensed professional RCW 

18.220 
X  



 

C:\BF Groundwater\Cowlitz County\Headquarters\Detection Monitoring\Documents\Quarterly Reports\2024\HQ Qtrly Rpt 2024 2nd 
Qtr.docx 
5/15/24 

1-1 
Bright Fields Groundwater, Inc. 

1 INTRODUCTION 

This is the second quarter 2024 report for the groundwater, surface water and leachate 
monitoring program at the Cowlitz County Headquarters Landfill (CCHQL).  This report is 
submitted in compliance with the Criteria for Municipal Solid Waste Landfills (CMSWL) 
which are specified in Washington Administrative Code (WAC) Chapter 173-351.  The 
groundwater monitoring requirements are specified in WAC 173-351-430. 

Revisions to WAC173-351 were adopted December 7, 2012.  These revisions have been 
integrated in this report with slight modifications as agreed with the Cowlitz County 
Environmental Health Unit (EHU) and the Washington Department of Ecology (Ecology). 

The sampling procedures and program are described in the Sampling and Analysis Plan 
Cowlitz County Headquarters Landfill Project (SAP) (Bright Fields Groundwater, 2024a).  
The SAP was originally presented as Appendix G of the Hydrogeologic Report (Tuppan, 
2013).  The revisions focused the SAP on the methods that have been implemented under the 
permit, implements changes to the sampling locations and analytical programs, and include 
statistical procedures to determine background groundwater quality.  The sampling methods 
that have been used under the permit were.  Additionally, the background groundwater quality 
has been reevaluated following the procedures included in the SAP.  This reevaluation 
determined statistically appropriate parameters and prediction limits that are used to test whether 
a statistically significant change in groundwater quality has occurred at the downgradient 
sampling locations.  The details of this re-evaluation were reported separately.  The updated 
prediction limits are used in this report. 

The quarterly monitoring program described in the SAP includes groundwater, surface water, 
and leachate sampling.  The groundwater flow rate and direction, statistical analyses of the 
analytical data, and a geochemical evaluation of the groundwater chemistry are specified for 
inclusion in each quarterly report. 

The CCHQL is located at 3434 Silver Lake Road, Castle Rock, Washington (Figure 1).  The 
landfill is being monitored as one area (Figure 2). 

Water levels are measured in monitoring wells and piezometers located at the landfill.  The 
monitoring points are screened in shallow groundwater in weathered tuff and basalt (Tuppan, 
2013).  The water level data were plotted, the hydraulic gradient estimated, and the horizontal 
linear groundwater velocity estimated as described in Section 2. 

Two piezometers (P-3 and P-20) were abandoned in the summer of 2014 to allow construction 
of Cell 7.  Piezometer P-19 was abandoned in the summer of 2017 to allow for construction of 
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Cell 8.  Cell 9 has been constructed and filled to a working grade.  Landfill operations are 
progressing back across Cells 7 and 8 to bring the grade to the final elevation.   

Preparation for construction of 10, located east of Cell 9, began in 2018 with clear cutting of the 
forest and monitoring of groundwater levels for engineering purposes using temporary 
piezometers.  The temporary piezometers were abandoned in September 2019 and the area was 
graded the summer and fall of 2020.  Construction of the Cell 10 liner is scheduled for 2024 and 
2025. 

Groundwater samples representing the second quarter were collected in April 2024 from five 
monitoring wells completed in the shallow aquifer and the main outlet of the hydraulic gradient 
control system (HGCS).  The groundwater analytical results are described in Section 3.  One 
well that was include in the original monitoring program, MW-1, was not included in the 
revised monitoring program. This well is no longer sampled although groundwater levels are 
measured. 

One surface water and one leachate sample were also collected.  Previously the leachate samples 
collected monthly as required by the Discharge Permit were included in the quarterly reports.  
These data are not included in the revised monitoring program and not described in this report.  
The surface water and leachate analytical results are described in Section 4. 

Water level measurements and elevations are included in Appendix A, with the water level 
contour plot, hydrographs and flow calculations.  The groundwater quality data, statistical 
calculations, cation-anion balance calculations and trilinear diagrams are included in 
Appendix B.  The surface water and leachate quality data are included in Appendix C.  
Technical memoranda describing the sampling procedures and analytical data validation are 
included in Appendix D.  The laboratory analytical data report for the groundwater, surface 
water and leachate samples is also included in this appendix. 
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2 GROUNDWATER LEVELS AND FLOW DIRECTIONS 

Water level measurements are included in Appendix A.  A water level contour plot for the 
shallow aquifer zone is provided in Appendix A.   

2.1 Groundwater Levels 

Groundwater levels were measured in five monitoring wells and 10 piezometers during the 
monitoring round as specified in the SAP except for the abandoned piezometers as described 
above and P-12 as described below.  Water levels were measured on April 2 and 4, 2024.   

The groundwater levels at the time of measurement were near or above the average of measured 
levels for this time of year at most locations measured.  Exceptions were at U-1 which was 
below the average and at the wells that typical change very little. 

Conditions at P-12 are unusual including an almost constant level for more than 20 years and a 
foul odor that suggest the measured water is stagnant in the well.  Measurement of the water 
level in this well was suspended to prevent fouling of the well probe.  The constant level is used 
to estimate the groundwater level at this piezometer. 

The data describe flow as generally to the northwest and north that discharges groundwater to 
the drainages that cross the site and in turn flow to south Sucker Creek.  This overall flow 
pattern is consistent with the previously observed flow pattern across the site.  

2.2 Hydraulic Gradients 

The horizontal hydraulic gradient was estimated for two areas using the contour plot generated 
from the water level data.  These areas are in the hydrologic basin where landfilling has 
occurred.  They are under the older existing landfill area and upgradient of this area where the 
next phases of expansion are taking place.  The gradient under the old cells of the landfill was 
estimated for the second quarter 2024 to be 0.0568.  The gradient under the southern expansion 
area was estimated to be 0.0492.  The estimated gradients are shown on a table included in 
Appendix A.   

2.3 Groundwater Flow 

In April 2024, overall groundwater flow was to the northwest in the drainage basin where 
landfilling has occurred.  Flow on the northern side of this drainage basin was to the west and on 
the southern side to the north and northwest in a pattern that describes discharge to the HGCS 
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and eventually the southern tributary of Sucker Creek. (Appendix A).  Flow under the 
undeveloped northeastern forested part of the landfill was generally to the north. 

The linear velocity of groundwater was estimated using the hydraulic parameters defined in the 
Hydrogeologic Report (Tuppan, 2013).  The hydraulic conductivity used was 0.15 feet per day 
which is the geometric mean of the slug tests completed at the site as interpreted using the 
Bouwer-Rice and Hvorslav methods.  This included both rising head and falling head tests.  An 
effective porosity between 6 and 32 per cent was determined from the literature.   

The linear velocity of groundwater was estimated to be between 0.027 and 0.142 feet per day 
under the old cells of the landfill and between 0.023 and 0.123 feet per day under the southern 
expansion area.  This is an average annual velocity of 30.7 feet per year under the old cells of 
the landfill area and 26.6 feet per year under the southern expansion area.  These velocities are 
substantially higher than previously reported because the slug tests completed in October 2012 
and reported in the revised Hydrogeologic Report (Tuppan, 2013) when combined with the 
previous slug tests resulted in a geometric mean of the hydraulic conductivity about an order of 
magnitude higher than historically reported.   
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3 GROUNDWATER QUALITY 

Groundwater samples were collected on April 2, 2024 from five monitoring wells 
completed in the shallow aquifer.  Three compliance wells and two upgradient wells were 
sampled.  The sampling procedures are described in a memorandum included in 
Appendix D. 

The groundwater samples were analyzed for: 

 Chapter 173-351 WAC Appendix I parameters 
 Chapter 173-351 WAC Appendix II parameters 
 Field parameters (pH, specific conductance, temperature, dissolved oxygen, 

oxidation reduction potential, static water level) 
 Geochemical Indicator Parameters (Ca, Mg, Na, K, Fe, Mn, SO4, Cl, TSS, 

Bicarbonate, Alkalinity as CaCO3) 
 Leachate Indicators (NH3-N, TOC, TDS) 

The samples were analyzed by ALS Environmental Laboratories located in Kelso, 
Washington.  ALS is accredited by Ecology for each type of the analysis performed.  
Documentation of this is included in the laboratory report in Appendix D.  The validation of 
the data is described in a memorandum also included in Appendix D.  The data are qualified 
on the data tables where appropriate.   

Metals were analyzed using EPA Methods 200.7 and 200.8.  The geochemistry metals (Fe, 
Mn, Ca, Mg, Na and K) are analyzed using Method 200.7.  All other metals are analyzed 
using Method 200.8.   

The samples were collected and analyzed as specified in the SAP.  All six geochemical 
metals were analyzed as dissolved by agreement with the EHU and Ecology although 
WAC 173-351 only specifies iron and manganese be analyzed as dissolved.  The samples 
were filtered in the laboratory.  The water quality data summary tables, statistical 
calculations, and trilinear diagrams for the sampling event are included in Appendix B.   

The groundwater chemistry data for the shallow aquifer were evaluated to determine 
whether downgradient groundwater quality differs from upgradient groundwater quality.  
This was accomplished by application of the prediction limit method, comparison of site 
data with promulgated maximum contaminant levels (MCL), statistical analysis of the data, 
and geochemical evaluation of the data.  The prediction limit evaluations are discussed in 
Section 3.1.  Detections of analyte concentrations above the MCLs are discussed in Section 
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3.2.  Statistical analyses of the quarterly groundwater data are discussed in Section 3.3.  
Geochemical evaluation of the analytical results is discussed in Section 3.4. 

Monitoring wells U-1 and P-9 are upgradient and monitoring wells C-1 and C-2 are 
downgradient of the landfill.  The recent re-evaluation of background determined that the 
data samples from the upgradient and downgradient wells are not spatially stationary.  
Intrawell testing was then evaluated and a look back period representing background for 
each parameter at each downgradient well was identified.  

3.1 Prediction Limit Determination and Data Evaluation 

3.1.1 Prediction Limit Method 

A non-parametric prediction limit method was selected as the statistical procedure for use 
evaluating the groundwater quality results.  This method was selected during an extensive 
statistical review of eleven years of data collected from 2013 to 2023 (Bright Fields 
Groundwater, 2024b).  The data samples for parameters from each well were determined to 
be from statistically different populations from the other wells (spatially non-stationary).  
Therefore intrawell testing was evaluated and a look back period for each parameter at the 
downgradient wells selected as representative of background.  Additionally a substantial 
portion of the data samples tested as nonparametric.  Non-parametric prediction limits were 
selected for each parameter from the applicable background data sample. . 

The downgradient data generated each quarter are compared point by point to the prediction 
limit.  A datum that exceeds its prediction limit is evaluated as a potential statistically 
significant increase (SSI) in that parameter.  This evaluation includes retesting to confirm 
the value and consideration of whether the datum is an outlier.  The procedures for 
evaluation of an SSI are described in the SAP. 

Inorganic parameters and metals were evaluated.  VOCs were not evaluated because they 
were effectively not detected in groundwater.  The following constituents were evaluated: 

Alkalinity  Chloride Sulfate  TDS 

Barium  Chromium Copper  Nickel 

Zinc  Calcium Magnesium Potassium Sodium 

 
Data are periodically reviewed to determine if they are apparent outliers and not 
representative of background conditions.  Criteria for this review are described in the SAP.  
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3.1.2 Data Evaluation 

The water quality prediction limits for the shallow aquifer are shown on Table 1.  The 
concentrations of four parameters were above the prediction limits at C-1 and C-2 during the 
second quarter with two of these parameters above the prediction limit at both wells.  
Chloride and potassium were above the prediction limits at both wells last quarter and this 
quarter but were not in the previous four quarters.  Concentrations of these parameters at P-9 
and U-1 were also higher than typically measured.  These concentrations for these 
parameters are unusual and not consistent with other parameters which were at typical 
concentrations.  Concentrations of these parameters at each of the four wells were lower in 
the second quarter than in the first quarter.  These parameters will be retested using the third 
quarter data. 

Calcium and magnesium were slightly above the prediction limits in the sample from C-2.  
They were not above the prediction limit the previous five quarters.  Concentrations of these 
parameters at this well appear to show a gradual rising trend over several years in contrast to 
the sudden rise in chloride and potassium concentrations.  

At the upgradient well, U-1, several metals and other inorganic parameters are typically 
detected at significantly higher concentrations than at most other wells and the 
concentrations show significant variability.  This appears to be related to the particular 
groundwater chemistry at this site which affects sampling conditions.  A precipitate, most 
likely iron, had caused the valves in the bladder pump to become stuck between sampling 
events necessitating removal of the pump and freeing of the valve each quarter.  The pumps 
in all wells were removed, inspected and cleaned where necessary shortly after the July 
2015 sampling event.  Only the pump at U-1 required acid cleaning to remove a coating that 
caused the valves to stick.  All pumps were thoroughly rinsed with distilled water before 
reinstallation and pumped after reinstallation.  Unfortunately the valve in the U-1 pump 
stuck again in January 2016 and required freeing before sample collection.  Sampling 
procedures have been changed to included removal of the pump in U-1 after sample 
collection each quarter, storage of the pump in clean plastic between sampling events, and 
reinstallation before use during each sampling event. 

The concentrations of cobalt and manganese at C-2 have shown trends that differed from 
other parameters.  They showed a general rising trend in 2014 and 2015 and dropped to near 
concentrations at other wells in October 2015.  In 2016 concentrations of these metals began 
to rise again but cobalt stabilized in mid-2017 and manganese in 2018/19.  Manganese has 
since followed a steadily falling trend and for a few years follows a possible seasonal cycle 
from concentrations similar to other wells in the wet season and slight higher in the dry 
season.  Cobalt fell until late 2020 to concentrations near those of other wells but has 
fluctuated since at concentrations significantly less than one microgram per liter.  Cobalt 
was at a concentration similar to other wells this quarter.  The manganese and cobalt 
concentrations are substantially higher at the upgradient well U-1 and in the HGCS.  Sodium 
at C-2 continued to be at a concentration similar to the upgradient wells this quarter, it was 
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higher than upgradient several years ago.  The concentrations of several other metals at this 
well show variability that include increases and decreases in concentration that are not as 
consistent as the trends for cobalt and manganese.   

The concentrations of several geochemical parameters have shown increases and decreases 
over the last several years.  This appears to be defining natural variability as well as 
variations caused by the laboratories.  Sulfate at C-2, which showed a rising trend beginning 
in 2018 to concentrations above the upgradient wells, then followed a slightly falling trend 
for several years, has been at a stable concentration for nearly a year albeit at concentrations 
above the average for the upgradient wells.  Sulfate at the upgradient well P-9 fluctuates 
significantly seasonally to concentrations typically above the C-2 concentrations in the dry 
season.  These parameters will be evaluated in the annual report.   

Beryllium at C-1 has typically been detected at concentrations somewhat higher than at the 
other wells although below the concentrations at the upgradient well U-1 before 2019.  The 
concentrations also appear to follow a seasonal trend of rising in the wet season and falling 
in the dry season.  Beginning in 2019 concentrations of this metal generally increased 
somewhat at C-1 and decreased at U-1.   

Silver at this well followed a rising trend from mid-2021 to spring 2022 then fell 
substantially and has been at a concentrations similar to other wells for several quarters.  
This and last quarter, however, silver concentrations were unusually high at all locations 
except the HGCS and are likely to be outliers resulting from laboratory error.  
Concentrations this quarter were less than a quarter of those reported in the first quarter 
although still significantly higher than typical previous concentrations. 

The detection and reporting limits for several metals from the previous laboratory were 
higher.  This may cause the appearance of an increase in concentration where the metal was 
not detected.  The current laboratory is now reporting detected concentrations below the 
MRL although these concentrations are qualified as estimated.  The reporting limits for 
chloride and sulfate from the previous laboratory were also substantially higher which must 
be considered when reviewing these results.  The arsenic detection limit from the previous 
lab was lower resulting in the detection of much lower concentrations at several wells.  Most 
of these data have been identified as outliers and are not included in the plots or statistical 
analysis. 

The data for the HGCS discharge shows generally low concentrations for most of the 
analyzed parameters which are generally similar to monitoring well data, albeit with 
somewhat more variability.  This variability is likely the result of variations in flow that 
results from changes in groundwater levels as well as construction activities that extend the 
HGCS to landfill expansion areas.  Additionally aeration of water within the HGCS may be 
altering the water chemistry before it discharges.  The sulfate, chloride, iron, manganese, 
cobalt, copper and zinc concentrations have shown a substantial increase over several years.  
Several of these have substantially declined or fluctuated in the last year.  Many other metals 
and geochemical parameters declined, were steady or followed site wide changes in 
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concentrations.  Site wide changes are likely an artifact of the laboratory analyses or field 
conditions.  Iron shows substantial variability quarter to quarter independent of the trends of 
other parameters.  Chloride and sulfate are also slightly higher in the HGCS samples than in 
groundwater but do not typically follow rising trends.  Not surprisingly, the HGCS 
temperature is higher than for groundwater and surface water. 

No VOC were detected in groundwater in April 2024.  

3.2 Detections Above Standards 

Parameter concentrations were compared to Washington and federal water quality 
standards.  Washington groundwater quality criteria specified in WAC 173-200 and the 
federal drinking water Maximum Contaminant Levels (MCLs) were used.  One Washington 
standard was exceeded this quarter in the upgradient and HGCS samples (see Table 2).  
Arsenic was detected at concentrations above the Washington criterion (0.05 µg/L) at both 
upgradient wells and the HGCS.  The concentrations were below the federal MCL (10 
ug/L).  The highest concentration was at the upgradient well U-1.  Naturally occurring 
arsenic is commonly detected in the site vicinity at these concentrations.   

3.3 Statistical Analysis 

Groundwater quality data were evaluated using statistical procedures specified in WAC 
Chapter 173-351-420.  Statistics calculated for each parameter at each well are as follows: 

 mean 
 sample standard deviation 
 variance 
 coefficient of variation 
 standard error 

 
A statistical summary of each data set for each well are presented in the water quality data 
tables in Appendix B.  The statistics were calculated using the available data for each 
inorganic parameter at each well excluding identified outliers.  Statistics were not calculated 
for VOCs because of the lack of compound detections. 

3.4 Geochemical Evaluation 

Geochemical evaluation of the April 2024 analytical data included calculations of cation-
anion balances and preparation of trilinear diagrams (Appendix B).   

3.4.1 Cation-Anion Balance 

The cation-anion balance calculations for the second quarter were below the 10 percent 
criterion defined in WAC Chapter 173-351-430 at each well. The 10 percent criterion was 
applied because total milliequivalents at each well were less than five.  . 
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Bicarbonate is the dominant anion and is present in each sample at much higher equivalent 
concentrations than the other anions.  Cation species equivalent concentrations are typically 
much lower than the bicarbonate concentration and the total cation equivalents are primarily 
distributed among calcium, magnesium and sodium.  Changes in bicarbonate or these cation 
species that are not balanced by the other can shift the balance calculations. 

3.4.2 Trilinear Diagrams 

Piper trilinear diagrams were prepared for each shallow monitoring well (Appendix B).  The 
data points generally appear to fall in relatively the same general area on each respective 
diagram creating clusters of the data that define the chemical character of the water at each 
well.  The groundwater at the site generally plots in the left part of the diagram indicating a 
calcium/magnesium bicarbonate water with sodium pulling the plotted location down the 
diagram.  This is typical of groundwater in a basaltic volcanic environment where the lower 
plotted data suggest a more feldspathic aquifer matrix. 

The plotted locations for the second quarter data fall within the cluster of data points for P-9 
and the HGCS but are the right of the cluster at C-1 and U-1 and above the cluster at C-2.  
The plotted locations outside the clusters appear to be because of unusually high chloride 
and potassium concentrations.  It’s unlikely that these parameters would rise suddenly both 
up and downgradient and these are likely outliers caused by laboratory or field procedures.  
The plotted locations this quarter are closer to the data clusters than they were for the first 
quarter data. 

The data for C-1 and C-2, define more widely spread data clusters indicating greater natural 
variability of the geochemistry of these locations.  The U-1 and P-9 data clusters are much 
tighter than for the other wells.  The cluster for C-2 data is somewhat lower than was plotted 
for historic data and for the other wells data.  This may be the result of the change to low 
flow sampling and filtering of the sample water analyzed for geochemical metals.  Some of 
these variations appear to be defining the natural variability in groundwater geochemistry 
although others have resulted from difference at the laboratories.  The data cluster for the 
HGCS is slightly higher on the diagrams than the wells.  This could be natural spatial 
variability in the geochemistry because the HGCS collects groundwater from a wide area.  
The site geology is predominantly a lithic tuff with some basalt and andesitic basalt beds.  
Three of the four monitoring wells are however installed in basalt beds and likely to have 
different geochemistry.  The HGCS geochemistry is also likely influenced by the disturbed 
and altered material in the collection area as well as aeration of the water within the system 
prior to discharge.  



 

C:\BF Groundwater\Cowlitz County\Headquarters\Detection Monitoring\Documents\Quarterly Reports\2024\HQ Qtrly Rpt 2024 2nd 
Qtr.docx 
5/15/24 

4-1 
Bright Fields Groundwater, Inc. 

4 SURFACE WATER AND LEACHATE QUALITY 

One surface water sample was collected and analyzed in April 2024.  A leachate sample was 
also collected from the outfall to the leachate pond and analyzed as specified in the revised SAP.  
This is the third quarter that a leachate sample has been collected and analyzed.  Previously 
leachate analysis required for the discharge permit was included in the quarterly reports.  The 
samples were collected and analyzed as described in the SAP.  Summary tables of the analytical 
results for the surface water and leachate samples are included in Appendix C.  Sample 
collection procedures were documented for the sampling event in a memorandum included in 
Appendix D. 

4.1 Surface Water 

The surface water sample was collected from the southern tributary of Sucker Creek a short 
distance upstream of the 1310 Road.  This location is identified as SS-1 on Figure 2.  Nitrate, 
sulfate, ammonia, TOC, TDS and seventeen total metals were analyzed in the laboratory and 
pH, specific conductance, temperature, dissolved oxygen, ORP and turbidity were measured in 
the field.  A qualitative observation of flow was also made.   

This is the third quarter that nitrate, TDS and metals were analyzed in surface water for the 
detection monitoring program and the second quarter they are being reported.  Trends cannot be 
described for these parameters.  Concentrations were low as is typical for surface water in this 
environment.  Iron, manganese and barium were detected at the highest concentrations with 
chromium, cobalt, copper, lead, nickel, vanadium, and zinc at lower concentrations.  Arsenic 
was also detected at a low concentration. 

Slight seasonal variations in temperature, specific conductance, dissolved oxygen and turbidity 
are apparent.  Additionally, dissolved oxygen and turbidity appear to be affected by whether the 
samples were collected near periods of higher precipitation.  Surface water quality appears to 
meet primary and secondary standards where promulgated for the parameters tested when 
evaluated as allowed by the available data.  The temperature and turbidity show counter trends 
with temperature rising in the warm dry season when flow is low and turbidity rising in the wet 
season when flow is higher.  Flow in April was observed to be moderate with the flow filling the 
main flow area within the channel banks.   

4.2 Leachate 

A leachate sample was collected at the discharge to the leachate pond (see Figure 2).  The 
sample was analyzed for the same parameters as for groundwater except that the geochemical 
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metals were not filtered and therefore are total rather than dissolved.  Field measurements of 
temperature, pH and specific conductance were made.  The monitoring location is identified as 
L-1. 

This is the third quarter the leachate was sampled for the detection monitoring program and the 
second quarter it is being reported.  The data is therefore limited and cannot be used to describe 
trends.  Concentrations of the parameters were typical of landfill leachate with most at much 
higher concentrations than detected in groundwater.  Eight VOCs were detected in this quarter’s 
sample. 
 
Previously analytical results for samples collected and analyzed for the discharge permit was 
described in the quarterly reports.  The analytical results for these leachate samples appear to 
describe annual cycles for some parameters.  Temperature declines in the wet season and rises 
in the dry season.  Other parameters show variability that may generally follow a seasonal cycle 
although with significant month to month deviations.   
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5 DISCUSSION 

5.1 Summary 

In April 2024 Cowlitz County completed the second quarterly sampling event of 2024 at the 
Headquarters Landfill.  The sampling event was guided by the newly revised SAP dated March 
2024 (Bright Fields Groundwater, 2024a).  The revisions to the SAP focus sampling on the 
procedures that have been implemented for ten years under the permit, add leachate sampling 
and discontinue sampling MW-1 (because the data generated for well is not used).  The 
analytical program was revised to align the HGCS, leachate and surface water sampling more 
closely. 

A periodic re-evaluation of background was completed last quarter.  Documentation of this re-
evaluation was prepared separate from this report.  The re-evaluation determined the data 
samples from each monitoring well are not spatially stationary and a look back period for 
intrawell background was identified for selected parameters at the downgradient wells.  The 
spatial non-stationarity of the data samples appears to result from the different geology 
penetrated at each well. 

Groundwater flow in the shallow aquifer in the drainage basin at the site where landfilling has 
occurred was determined to be generally to the northwest.  Flow in the drainage basin north of 
this area is generally to the north.  The linear groundwater velocity was estimated for two 
sections of the drainage basin at the site where landfilling has occurred:  under the filled area 
and an area upgradient where Cells 7, 8 and Cell 9 are being filled.  Cell 9 has been filled to a 
working level and Cells 7 and 8 are being brought up to the final elevation.  The groundwater 
flow rate under the older filled area was estimated to be between 0.027 and 0.142 feet per day.  
The groundwater flow rate in the upgradient area was estimated to be between 0.023 and 0.123 
feet per day.  These rates are similar to previous estimates as described in the Hydrogeologic 
Report (Tuppan, June, 2013) although are significantly higher than historically reported rates 
because the slug tests completed in October 2012 raised the geometric mean of test results about 
an order of magnitude.   

Groundwater quality data from the site monitoring wells were evaluated in this report.  The data 
indicate that the landfill does not appear to have affected groundwater quality.  The 
concentrations of two parameters were above the respective prediction limits at both 
downgradient however the concentrations were much higher than typical.  These concentrations 
will be retested using the third quarter data.  This quarter continues the eleventh year of 
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detection monitoring under the MSW permit although no MSW had been received at the time of 
the first sampling.   

5.2 Discussion 

The general trends in the groundwater quality data will be monitored during 2024.  Apparent 
trends will be evaluated in the 2024 annual report which will be combined with the fourth 
quarter report. 
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LIMITATIONS 

The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices.  No other warranty, express or implied, is 
made.  These services were performed consistent with our agreement with our client.  This 
report is solely for the use and information of our client unless otherwise noted.  Any reliance 
on this report by a third party is at such party's sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated.  We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance of 
services.  We do not warrant the accuracy of information supplied by others, nor the use of 
segregated portions of this report. 
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APPENDIX A 
 

WATER LEVEL DATA AND CONTOUR PLOTS 
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APPENDIX B 
 

GROUNDWATER AND SURFACE WATER QUALITY DATA, 
STATISTICAL CALCULATIONS, CATION-ANION BALANCES, AND 

TRILINEAR DIAGRAMS 
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APPENDIX C 
 

SURFACE WATER AND LEACHATE QUALITY DATA 
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APPENDIX D 
 

TECHNICAL MEMORANDA WITH ANALYTICAL DATA REPORTS 
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CHECKLIST FOR GROUNDWATER REPORTING 
Municipal Solid Waste Landfills 

WAC 173-351-415 
 

Include a signed, completed copy of this checklist with each quarterly and annual report. 
 
Quarterly groundwater reports shall be submitted to the jurisdictional health department and 
Ecology within 60 days of receipt of analytical data.  Annual groundwater reports shall be 
submitted to the jurisdictional health department and Ecology by April 1 of each year. 

 

 
        May 15, 2024    Headquarters Landfill 
________________________________________________________________________________________________________________________________________________________________________                        _________________________________________________________________________________________________                                                                                       _________________________________________________________________________________________________________________________________________________ 

Signature of Report Author   Date    Landfill

                                                                                 
1st ___  ___  2nd ___ X ___  3rd ___  ____  4th ___  ____  YEAR     2024    

Reference 
(section, 

subsection) 

Included 
in this 
report 

Location – 
page # or 

appendix # 
Quarterly Groundwater Reports: 173-351-415 (2) plus the 
referenced section 

   

   Statistical calculations and summaries    
        Descriptive statistics 420, (1) X  
        Statistical tests 420, (2) X  
        Notification of statistical increase (if applicable) 420, (4)   

Notification of concentrations above Chapter 173-200 WAC 
criteria (if any) 

430, (4) X  

   Static water level readings 415, (2) X  
   Potentiometric surface elevation maps depicting flow direction 415, (2) X  
   Flow rate – calculated 415, (2) X  
   Cation-anion balances 430, (5a) X  
        Explanation of greater than 5% (or 10%) difference if needed 430, (5a) X  
   Trilinear diagrams 430, (5b) X  
   Leachate analyses (if sampled and tested) 415, (2) X  
   Data entered into EIM database (date entered: May 10, 2024) 415, (3)   
   Complete copy of the lab report with chain of custody record.  X  
    
Annual Groundwater Reports:  173-351-415 (1)    
YEAR__________ 

   

   Summary of statistical results and trends 415, (1)   
   Summary of groundwater flow rate and direction for the year 415, (1)   
   Copy of all potentiometric maps for the year 415, (1)   
   Summary geochemical evaluation 415, (1)   
    
For Quarterly and Annual Reports    
   Stamped by a licensed professional RCW 

18.220 
X  
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1 INTRODUCTION 

This is the second quarter 2024 report for the groundwater, surface water and leachate 
monitoring program at the Cowlitz County Headquarters Landfill (CCHQL).  This report is 
submitted in compliance with the Criteria for Municipal Solid Waste Landfills (CMSWL) 
which are specified in Washington Administrative Code (WAC) Chapter 173-351.  The 
groundwater monitoring requirements are specified in WAC 173-351-430. 

Revisions to WAC173-351 were adopted December 7, 2012.  These revisions have been 
integrated in this report with slight modifications as agreed with the Cowlitz County 
Environmental Health Unit (EHU) and the Washington Department of Ecology (Ecology). 

The sampling procedures and program are described in the Sampling and Analysis Plan 
Cowlitz County Headquarters Landfill Project (SAP) (Bright Fields Groundwater, 2024a).  
The SAP was originally presented as Appendix G of the Hydrogeologic Report (Tuppan, 
2013).  The revisions focused the SAP on the methods that have been implemented under the 
permit, implements changes to the sampling locations and analytical programs, and include 
statistical procedures to determine background groundwater quality.  The sampling methods 
that have been used under the permit were.  Additionally, the background groundwater quality 
has been reevaluated following the procedures included in the SAP.  This reevaluation 
determined statistically appropriate parameters and prediction limits that are used to test whether 
a statistically significant change in groundwater quality has occurred at the downgradient 
sampling locations.  The details of this re-evaluation were reported separately.  The updated 
prediction limits are used in this report. 

The quarterly monitoring program described in the SAP includes groundwater, surface water, 
and leachate sampling.  The groundwater flow rate and direction, statistical analyses of the 
analytical data, and a geochemical evaluation of the groundwater chemistry are specified for 
inclusion in each quarterly report. 

The CCHQL is located at 3434 Silver Lake Road, Castle Rock, Washington (Figure 1).  The 
landfill is being monitored as one area (Figure 2). 

Water levels are measured in monitoring wells and piezometers located at the landfill.  The 
monitoring points are screened in shallow groundwater in weathered tuff and basalt (Tuppan, 
2013).  The water level data were plotted, the hydraulic gradient estimated, and the horizontal 
linear groundwater velocity estimated as described in Section 2. 

Two piezometers (P-3 and P-20) were abandoned in the summer of 2014 to allow construction 
of Cell 7.  Piezometer P-19 was abandoned in the summer of 2017 to allow for construction of 
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Cell 8.  Cell 9 has been constructed and filled to a working grade.  Landfill operations are 
progressing back across Cells 7 and 8 to bring the grade to the final elevation.   

Preparation for construction of 10, located east of Cell 9, began in 2018 with clear cutting of the 
forest and monitoring of groundwater levels for engineering purposes using temporary 
piezometers.  The temporary piezometers were abandoned in September 2019 and the area was 
graded the summer and fall of 2020.  Construction of the Cell 10 liner is scheduled for 2024 and 
2025. 

Groundwater samples representing the second quarter were collected in April 2024 from five 
monitoring wells completed in the shallow aquifer and the main outlet of the hydraulic gradient 
control system (HGCS).  The groundwater analytical results are described in Section 3.  One 
well that was include in the original monitoring program, MW-1, was not included in the 
revised monitoring program. This well is no longer sampled although groundwater levels are 
measured. 

One surface water and one leachate sample were also collected.  Previously the leachate samples 
collected monthly as required by the Discharge Permit were included in the quarterly reports.  
These data are not included in the revised monitoring program and not described in this report.  
The surface water and leachate analytical results are described in Section 4. 

Water level measurements and elevations are included in Appendix A, with the water level 
contour plot, hydrographs and flow calculations.  The groundwater quality data, statistical 
calculations, cation-anion balance calculations and trilinear diagrams are included in 
Appendix B.  The surface water and leachate quality data are included in Appendix C.  
Technical memoranda describing the sampling procedures and analytical data validation are 
included in Appendix D.  The laboratory analytical data report for the groundwater, surface 
water and leachate samples is also included in this appendix. 
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2 GROUNDWATER LEVELS AND FLOW DIRECTIONS 

Water level measurements are included in Appendix A.  A water level contour plot for the 
shallow aquifer zone is provided in Appendix A.   

2.1 Groundwater Levels 

Groundwater levels were measured in five monitoring wells and 10 piezometers during the 
monitoring round as specified in the SAP except for the abandoned piezometers as described 
above and P-12 as described below.  Water levels were measured on April 2 and 4, 2024.   

The groundwater levels at the time of measurement were near or above the average of measured 
levels for this time of year at most locations measured.  Exceptions were at U-1 which was 
below the average and at the wells that typical change very little. 

Conditions at P-12 are unusual including an almost constant level for more than 20 years and a 
foul odor that suggest the measured water is stagnant in the well.  Measurement of the water 
level in this well was suspended to prevent fouling of the well probe.  The constant level is used 
to estimate the groundwater level at this piezometer. 

The data describe flow as generally to the northwest and north that discharges groundwater to 
the drainages that cross the site and in turn flow to south Sucker Creek.  This overall flow 
pattern is consistent with the previously observed flow pattern across the site.  

2.2 Hydraulic Gradients 

The horizontal hydraulic gradient was estimated for two areas using the contour plot generated 
from the water level data.  These areas are in the hydrologic basin where landfilling has 
occurred.  They are under the older existing landfill area and upgradient of this area where the 
next phases of expansion are taking place.  The gradient under the old cells of the landfill was 
estimated for the second quarter 2024 to be 0.0568.  The gradient under the southern expansion 
area was estimated to be 0.0492.  The estimated gradients are shown on a table included in 
Appendix A.   

2.3 Groundwater Flow 

In April 2024, overall groundwater flow was to the northwest in the drainage basin where 
landfilling has occurred.  Flow on the northern side of this drainage basin was to the west and on 
the southern side to the north and northwest in a pattern that describes discharge to the HGCS 
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and eventually the southern tributary of Sucker Creek. (Appendix A).  Flow under the 
undeveloped northeastern forested part of the landfill was generally to the north. 

The linear velocity of groundwater was estimated using the hydraulic parameters defined in the 
Hydrogeologic Report (Tuppan, 2013).  The hydraulic conductivity used was 0.15 feet per day 
which is the geometric mean of the slug tests completed at the site as interpreted using the 
Bouwer-Rice and Hvorslav methods.  This included both rising head and falling head tests.  An 
effective porosity between 6 and 32 per cent was determined from the literature.   

The linear velocity of groundwater was estimated to be between 0.027 and 0.142 feet per day 
under the old cells of the landfill and between 0.023 and 0.123 feet per day under the southern 
expansion area.  This is an average annual velocity of 30.7 feet per year under the old cells of 
the landfill area and 26.6 feet per year under the southern expansion area.  These velocities are 
substantially higher than previously reported because the slug tests completed in October 2012 
and reported in the revised Hydrogeologic Report (Tuppan, 2013) when combined with the 
previous slug tests resulted in a geometric mean of the hydraulic conductivity about an order of 
magnitude higher than historically reported.   
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3 GROUNDWATER QUALITY 

Groundwater samples were collected on April 2, 2024 from five monitoring wells 
completed in the shallow aquifer.  Three compliance wells and two upgradient wells were 
sampled.  The sampling procedures are described in a memorandum included in 
Appendix D. 

The groundwater samples were analyzed for: 

 Chapter 173-351 WAC Appendix I parameters 
 Chapter 173-351 WAC Appendix II parameters 
 Field parameters (pH, specific conductance, temperature, dissolved oxygen, 

oxidation reduction potential, static water level) 
 Geochemical Indicator Parameters (Ca, Mg, Na, K, Fe, Mn, SO4, Cl, TSS, 

Bicarbonate, Alkalinity as CaCO3) 
 Leachate Indicators (NH3-N, TOC, TDS) 

The samples were analyzed by ALS Environmental Laboratories located in Kelso, 
Washington.  ALS is accredited by Ecology for each type of the analysis performed.  
Documentation of this is included in the laboratory report in Appendix D.  The validation of 
the data is described in a memorandum also included in Appendix D.  The data are qualified 
on the data tables where appropriate.   

Metals were analyzed using EPA Methods 200.7 and 200.8.  The geochemistry metals (Fe, 
Mn, Ca, Mg, Na and K) are analyzed using Method 200.7.  All other metals are analyzed 
using Method 200.8.   

The samples were collected and analyzed as specified in the SAP.  All six geochemical 
metals were analyzed as dissolved by agreement with the EHU and Ecology although 
WAC 173-351 only specifies iron and manganese be analyzed as dissolved.  The samples 
were filtered in the laboratory.  The water quality data summary tables, statistical 
calculations, and trilinear diagrams for the sampling event are included in Appendix B.   

The groundwater chemistry data for the shallow aquifer were evaluated to determine 
whether downgradient groundwater quality differs from upgradient groundwater quality.  
This was accomplished by application of the prediction limit method, comparison of site 
data with promulgated maximum contaminant levels (MCL), statistical analysis of the data, 
and geochemical evaluation of the data.  The prediction limit evaluations are discussed in 
Section 3.1.  Detections of analyte concentrations above the MCLs are discussed in Section 
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3.2.  Statistical analyses of the quarterly groundwater data are discussed in Section 3.3.  
Geochemical evaluation of the analytical results is discussed in Section 3.4. 

Monitoring wells U-1 and P-9 are upgradient and monitoring wells C-1 and C-2 are 
downgradient of the landfill.  The recent re-evaluation of background determined that the 
data samples from the upgradient and downgradient wells are not spatially stationary.  
Intrawell testing was then evaluated and a look back period representing background for 
each parameter at each downgradient well was identified.  

3.1 Prediction Limit Determination and Data Evaluation 

3.1.1 Prediction Limit Method 

A non-parametric prediction limit method was selected as the statistical procedure for use 
evaluating the groundwater quality results.  This method was selected during an extensive 
statistical review of eleven years of data collected from 2013 to 2023 (Bright Fields 
Groundwater, 2024b).  The data samples for parameters from each well were determined to 
be from statistically different populations from the other wells (spatially non-stationary).  
Therefore intrawell testing was evaluated and a look back period for each parameter at the 
downgradient wells selected as representative of background.  Additionally a substantial 
portion of the data samples tested as nonparametric.  Non-parametric prediction limits were 
selected for each parameter from the applicable background data sample. . 

The downgradient data generated each quarter are compared point by point to the prediction 
limit.  A datum that exceeds its prediction limit is evaluated as a potential statistically 
significant increase (SSI) in that parameter.  This evaluation includes retesting to confirm 
the value and consideration of whether the datum is an outlier.  The procedures for 
evaluation of an SSI are described in the SAP. 

Inorganic parameters and metals were evaluated.  VOCs were not evaluated because they 
were effectively not detected in groundwater.  The following constituents were evaluated: 

Alkalinity  Chloride Sulfate  TDS 

Barium  Chromium Copper  Nickel 

Zinc  Calcium Magnesium Potassium Sodium 

 
Data are periodically reviewed to determine if they are apparent outliers and not 
representative of background conditions.  Criteria for this review are described in the SAP.  
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3.1.2 Data Evaluation 

The water quality prediction limits for the shallow aquifer are shown on Table 1.  The 
concentrations of four parameters were above the prediction limits at C-1 and C-2 during the 
second quarter with two of these parameters above the prediction limit at both wells.  
Chloride and potassium were above the prediction limits at both wells last quarter and this 
quarter but were not in the previous four quarters.  Concentrations of these parameters at P-9 
and U-1 were also higher than typically measured.  These concentrations for these 
parameters are unusual and not consistent with other parameters which were at typical 
concentrations.  Concentrations of these parameters at each of the four wells were lower in 
the second quarter than in the first quarter.  These parameters will be retested using the third 
quarter data. 

Calcium and magnesium were slightly above the prediction limits in the sample from C-2.  
They were not above the prediction limit the previous five quarters.  Concentrations of these 
parameters at this well appear to show a gradual rising trend over several years in contrast to 
the sudden rise in chloride and potassium concentrations.  

At the upgradient well, U-1, several metals and other inorganic parameters are typically 
detected at significantly higher concentrations than at most other wells and the 
concentrations show significant variability.  This appears to be related to the particular 
groundwater chemistry at this site which affects sampling conditions.  A precipitate, most 
likely iron, had caused the valves in the bladder pump to become stuck between sampling 
events necessitating removal of the pump and freeing of the valve each quarter.  The pumps 
in all wells were removed, inspected and cleaned where necessary shortly after the July 
2015 sampling event.  Only the pump at U-1 required acid cleaning to remove a coating that 
caused the valves to stick.  All pumps were thoroughly rinsed with distilled water before 
reinstallation and pumped after reinstallation.  Unfortunately the valve in the U-1 pump 
stuck again in January 2016 and required freeing before sample collection.  Sampling 
procedures have been changed to included removal of the pump in U-1 after sample 
collection each quarter, storage of the pump in clean plastic between sampling events, and 
reinstallation before use during each sampling event. 

The concentrations of cobalt and manganese at C-2 have shown trends that differed from 
other parameters.  They showed a general rising trend in 2014 and 2015 and dropped to near 
concentrations at other wells in October 2015.  In 2016 concentrations of these metals began 
to rise again but cobalt stabilized in mid-2017 and manganese in 2018/19.  Manganese has 
since followed a steadily falling trend and for a few years follows a possible seasonal cycle 
from concentrations similar to other wells in the wet season and slight higher in the dry 
season.  Cobalt fell until late 2020 to concentrations near those of other wells but has 
fluctuated since at concentrations significantly less than one microgram per liter.  Cobalt 
was at a concentration similar to other wells this quarter.  The manganese and cobalt 
concentrations are substantially higher at the upgradient well U-1 and in the HGCS.  Sodium 
at C-2 continued to be at a concentration similar to the upgradient wells this quarter, it was 



 

C:\BF Groundwater\Cowlitz County\Headquarters\Detection Monitoring\Documents\Quarterly Reports\2024\HQ Qtrly Rpt 2024 2nd 
Qtr.docx 
5/10/24 

3-4 
Bright Fields Groundwater, Inc. 

higher than upgradient several years ago.  The concentrations of several other metals at this 
well show variability that include increases and decreases in concentration that are not as 
consistent as the trends for cobalt and manganese.   

The concentrations of several geochemical parameters have shown increases and decreases 
over the last several years.  This appears to be defining natural variability as well as 
variations caused by the laboratories.  Sulfate at C-2, which showed a rising trend beginning 
in 2018 to concentrations above the upgradient wells, then followed a slightly falling trend 
for several years, has been at a stable concentration for nearly a year albeit at concentrations 
above the average for the upgradient wells.  Sulfate at the upgradient well P-9 fluctuates 
significantly seasonally to concentrations typically above the C-2 concentrations in the dry 
season.  These parameters will be evaluated in the annual report.   

Beryllium at C-1 has typically been detected at concentrations somewhat higher than at the 
other wells although below the concentrations at the upgradient well U-1 before 2019.  The 
concentrations also appear to follow a seasonal trend of rising in the wet season and falling 
in the dry season.  Beginning in 2019 concentrations of this metal generally increased 
somewhat at C-1 and decreased at U-1.   

Silver at this well followed a rising trend from mid-2021 to spring 2022 then fell 
substantially and has been at a concentrations similar to other wells for several quarters.  
This and last quarter, however, silver concentrations were unusually high at all locations 
except the HGCS and are likely to be outliers resulting from laboratory error.  
Concentrations this quarter were less than a quarter of those reported in the first quarter 
although still significantly higher than typical previous concentrations. 

The detection and reporting limits for several metals from the previous laboratory were 
higher.  This may cause the appearance of an increase in concentration where the metal was 
not detected.  The current laboratory is now reporting detected concentrations below the 
MRL although these concentrations are qualified as estimated.  The reporting limits for 
chloride and sulfate from the previous laboratory were also substantially higher which must 
be considered when reviewing these results.  The arsenic detection limit from the previous 
lab was lower resulting in the detection of much lower concentrations at several wells.  Most 
of these data have been identified as outliers and are not included in the plots or statistical 
analysis. 

The data for the HGCS discharge shows generally low concentrations for most of the 
analyzed parameters which are generally similar to monitoring well data, albeit with 
somewhat more variability.  This variability is likely the result of variations in flow that 
results from changes in groundwater levels as well as construction activities that extend the 
HGCS to landfill expansion areas.  Additionally aeration of water within the HGCS may be 
altering the water chemistry before it discharges.  The sulfate, chloride, iron, manganese, 
cobalt, copper and zinc concentrations have shown a substantial increase over several years.  
Several of these have substantially declined or fluctuated in the last year.  Many other metals 
and geochemical parameters declined, were steady or followed site wide changes in 
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concentrations.  Site wide changes are likely an artifact of the laboratory analyses or field 
conditions.  Iron shows substantial variability quarter to quarter independent of the trends of 
other parameters.  Chloride and sulfate are also slightly higher in the HGCS samples than in 
groundwater but do not typically follow rising trends.  Not surprisingly, the HGCS 
temperature is higher than for groundwater and surface water. 

No VOC were detected in groundwater in April 2024.  

3.2 Detections Above Standards 

Parameter concentrations were compared to Washington and federal water quality 
standards.  Washington groundwater quality criteria specified in WAC 173-200 and the 
federal drinking water Maximum Contaminant Levels (MCLs) were used.  One Washington 
standard was exceeded this quarter in the upgradient and HGCS samples (see Table 2).  
Arsenic was detected at concentrations above the Washington criterion (0.05 µg/L) at both 
upgradient wells and the HGCS.  The concentrations were below the federal MCL (10 
ug/L).  The highest concentration was at the upgradient well U-1.  Naturally occurring 
arsenic is commonly detected in the site vicinity at these concentrations.   

3.3 Statistical Analysis 

Groundwater quality data were evaluated using statistical procedures specified in WAC 
Chapter 173-351-420.  Statistics calculated for each parameter at each well are as follows: 

 mean 
 sample standard deviation 
 variance 
 coefficient of variation 
 standard error 

 
A statistical summary of each data set for each well are presented in the water quality data 
tables in Appendix B.  The statistics were calculated using the available data for each 
inorganic parameter at each well excluding identified outliers.  Statistics were not calculated 
for VOCs because of the lack of compound detections. 

3.4 Geochemical Evaluation 

Geochemical evaluation of the April 2024 analytical data included calculations of cation-
anion balances and preparation of trilinear diagrams (Appendix B).   

3.4.1 Cation-Anion Balance 

The cation-anion balance calculations for the second quarter were below the 10 percent 
criterion defined in WAC Chapter 173-351-430 at each well. The 10 percent criterion was 
applied because total milliequivalents at each well were less than five.  . 
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Bicarbonate is the dominant anion and is present in each sample at much higher equivalent 
concentrations than the other anions.  Cation species equivalent concentrations are typically 
much lower than the bicarbonate concentration and the total cation equivalents are primarily 
distributed among calcium, magnesium and sodium.  Changes in bicarbonate or these cation 
species that are not balanced by the other can shift the balance calculations. 

3.4.2 Trilinear Diagrams 

Piper trilinear diagrams were prepared for each shallow monitoring well (Appendix B).  The 
data points generally appear to fall in relatively the same general area on each respective 
diagram creating clusters of the data that define the chemical character of the water at each 
well.  The groundwater at the site generally plots in the left part of the diagram indicating a 
calcium/magnesium bicarbonate water with sodium pulling the plotted location down the 
diagram.  This is typical of groundwater in a basaltic volcanic environment where the lower 
plotted data suggest a more feldspathic aquifer matrix. 

The plotted locations for the second quarter data fall within the cluster of data points for P-9 
and the HGCS but are the right of the cluster at C-1 and U-1 and above the cluster at C-2.  
The plotted locations outside the clusters appear to be because of unusually high chloride 
and potassium concentrations.  It’s unlikely that these parameters would rise suddenly both 
up and downgradient and these are likely outliers caused by laboratory or field procedures.  
The plotted locations this quarter are closer to the data clusters than they were for the first 
quarter data. 

The data for C-1 and C-2, define more widely spread data clusters indicating greater natural 
variability of the geochemistry of these locations.  The U-1 and P-9 data clusters are much 
tighter than for the other wells.  The cluster for C-2 data is somewhat lower than was plotted 
for historic data and for the other wells data.  This may be the result of the change to low 
flow sampling and filtering of the sample water analyzed for geochemical metals.  Some of 
these variations appear to be defining the natural variability in groundwater geochemistry 
although others have resulted from difference at the laboratories.  The data cluster for the 
HGCS is slightly higher on the diagrams than the wells.  This could be natural spatial 
variability in the geochemistry because the HGCS collects groundwater from a wide area.  
The site geology is predominantly a lithic tuff with some basalt and andesitic basalt beds.  
Three of the four monitoring wells are however installed in basalt beds and likely to have 
different geochemistry.  The HGCS geochemistry is also likely influenced by the disturbed 
and altered material in the collection area as well as aeration of the water within the system 
prior to discharge.  
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4 SURFACE WATER AND LEACHATE QUALITY 

One surface water sample was collected and analyzed in April 2024.  A leachate sample was 
also collected from the outfall to the leachate pond and analyzed as specified in the revised SAP.  
This is the third quarter that a leachate sample has been collected and analyzed.  Previously 
leachate analysis required for the discharge permit was included in the quarterly reports.  The 
samples were collected and analyzed as described in the SAP.  Summary tables of the analytical 
results for the surface water and leachate samples are included in Appendix C.  Sample 
collection procedures were documented for the sampling event in a memorandum included in 
Appendix D. 

4.1 Surface Water 

The surface water sample was collected from the southern tributary of Sucker Creek a short 
distance upstream of the 1310 Road.  This location is identified as SS-1 on Figure 2.  Nitrate, 
sulfate, ammonia, TOC, TDS and seventeen total metals were analyzed in the laboratory and 
pH, specific conductance, temperature, dissolved oxygen, ORP and turbidity were measured in 
the field.  A qualitative observation of flow was also made.   

This is the third quarter that nitrate, TDS and metals were analyzed in surface water for the 
detection monitoring program and the second quarter they are being reported.  Trends cannot be 
described for these parameters.  Concentrations were low as is typical for surface water in this 
environment.  Iron, manganese and barium were detected at the highest concentrations with 
chromium, cobalt, copper, lead, nickel, vanadium, and zinc at lower concentrations.  Arsenic 
was also detected at a low concentration. 

Slight seasonal variations in temperature, specific conductance, dissolved oxygen and turbidity 
are apparent.  Additionally, dissolved oxygen and turbidity appear to be affected by whether the 
samples were collected near periods of higher precipitation.  Surface water quality appears to 
meet primary and secondary standards where promulgated for the parameters tested when 
evaluated as allowed by the available data.  The temperature and turbidity show counter trends 
with temperature rising in the warm dry season when flow is low and turbidity rising in the wet 
season when flow is higher.  Flow in April was observed to be moderate with the flow filling the 
main flow area within the channel banks.   

4.2 Leachate 

A leachate sample was collected at the discharge to the leachate pond (see Figure 2).  The 
sample was analyzed for the same parameters as for groundwater except that the geochemical 
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metals were not filtered and therefore are total rather than dissolved.  Field measurements of 
temperature, pH and specific conductance were made.  The monitoring location is identified as 
L-1. 

This is the third quarter the leachate was sampled for the detection monitoring program and the 
second quarter it is being reported.  The data is therefore limited and cannot be used to describe 
trends.  Concentrations of the parameters were typical of landfill leachate with most at much 
higher concentrations than detected in groundwater.  Eight VOCs were detected in this quarter’s 
sample. 
 
Previously analytical results for samples collected and analyzed for the discharge permit was 
described in the quarterly reports.  The analytical results for these leachate samples appear to 
describe annual cycles for some parameters.  Temperature declines in the wet season and rises 
in the dry season.  Other parameters show variability that may generally follow a seasonal cycle 
although with significant month to month deviations.   
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5 DISCUSSION 

5.1 Summary 

In April 2024 Cowlitz County completed the second quarterly sampling event of 2024 at the 
Headquarters Landfill.  The sampling event was guided by the newly revised SAP dated March 
2024 (Bright Fields Groundwater, 2024a).  The revisions to the SAP focus sampling on the 
procedures that have been implemented for ten years under the permit, add leachate sampling 
and discontinue sampling MW-1 (because the data generated for well is not used).  The 
analytical program was revised to align the HGCS, leachate and surface water sampling more 
closely. 

A periodic re-evaluation of background was completed last quarter.  Documentation of this re-
evaluation was prepared separate from this report.  The re-evaluation determined the data 
samples from each monitoring well are not spatially stationary and a look back period for 
intrawell background was identified for selected parameters at the downgradient wells.  The 
spatial non-stationarity of the data samples appears to result from the different geology 
penetrated at each well. 

Groundwater flow in the shallow aquifer in the drainage basin at the site where landfilling has 
occurred was determined to be generally to the northwest.  Flow in the drainage basin north of 
this area is generally to the north.  The linear groundwater velocity was estimated for two 
sections of the drainage basin at the site where landfilling has occurred:  under the filled area 
and an area upgradient where Cells 7, 8 and Cell 9 are being filled.  Cell 9 has been filled to a 
working level and Cells 7 and 8 are being brought up to the final elevation.  The groundwater 
flow rate under the older filled area was estimated to be between 0.027 and 0.142 feet per day.  
The groundwater flow rate in the upgradient area was estimated to be between 0.023 and 0.123 
feet per day.  These rates are similar to previous estimates as described in the Hydrogeologic 
Report (Tuppan, June, 2013) although are significantly higher than historically reported rates 
because the slug tests completed in October 2012 raised the geometric mean of test results about 
an order of magnitude.   

Groundwater quality data from the site monitoring wells were evaluated in this report.  The data 
indicate that the landfill does not appear to have affected groundwater quality.  The 
concentrations of two parameters were above the respective prediction limits at both 
downgradient however the concentrations were much higher than typical.  These concentrations 
will be retested using the third quarter data.  This quarter continues the eleventh year of 
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detection monitoring under the MSW permit although no MSW had been received at the time of 
the first sampling.   

5.2 Discussion 

The general trends in the groundwater quality data will be monitored during 2024.  Apparent 
trends will be evaluated in the 2024 annual report which will be combined with the fourth 
quarter report. 
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LIMITATIONS 

The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices.  No other warranty, express or implied, is 
made.  These services were performed consistent with our agreement with our client.  This 
report is solely for the use and information of our client unless otherwise noted.  Any reliance 
on this report by a third party is at such party's sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated.  We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance of 
services.  We do not warrant the accuracy of information supplied by others, nor the use of 
segregated portions of this report. 
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Table 1
Cowlitz County Headquarters Landfill

Parameters Exceeding Prediction Limit in 2023/24

Parameter Alkalinity Chloride Sulfate TDS Barium Chromium Copper Nickel Zinc Calcium Magnesium Potassium Sodium
Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l

C-1
Prediction Limit 5,270 7,940
1st Quarter

2nd Quarter
3rd Quarter
4th Quarter
1st Quarter 11 9,600

2nd Quarter 8 7,360

C-2
Prediction Limit 1,830 9,960
1st Quarter

2nd Quarter
3rd Quarter
4th Quarter
1st Quarter 9 8,760

2nd Quarter 6 3,650 1,890 4,730

Note: Prediction limits are the maximun values detected in the background data look back period for each well.
J = Data qualifier assigned.  The associated value is an estimate.
T = Detected below reporting limit.  Value is an estimate.

mg/l mg/l

67.3 2.94 0.64

3.639 3,6302.070.540.700.289.4751.69 990

mg/l mg/l

0.28 0.33 0.24 1.7 11,400 1,390118 7.9

HQLF Det Mon Water Quality Analysis.xlsx (Pred. Limits) Page 1 of 1 5/8/2024



Table 2
Cowlitz County Headquarters Landfill

Concentrations Above Primary Standards
2018 to 2024

Standards (ug/l) Reporting Parameter
Location Quarter Parameter Washington Federal Limit (ug/l) Concentration (ug/l)

C-1 1st Arsenic 0.05 10 0.5 0.06T
C-2 1st Arsenic 0.05 10 0.5 0.04T

MW-1 1st Arsenic 0.05 10 0.5 0.07T
P-9 1st Arsenic 0.05 10 0.5 0.65
U-1 1st Arsenic 0.05 10 0.5 5.2
C-1 2nd Arsenic 0.05 10 0.5 0.05T

MW-1 2nd Arsenic 0.05 10 0.5 0.07T
P-9 2nd Arsenic 0.05 10 0.5 0.56
U-1 2nd Arsenic 0.05 10 0.5 5.4
C-1 3rd Arsenic 0.05 10 0.5 0.12T
P-9 3rd Arsenic 0.05 10 0.5 0.63
U-1 3rd Arsenic 0.05 10 0.5 4.0
C-1 4th Arsenic 0.05 10 0.5 0.10T
P-9 4th Arsenic 0.05 10 0.5 0.59
U-1 4th Arsenic 0.05 10 0.5 4.8
C-1 1st Arsenic 0.05 10 0.5 0.15T
P-9 1st Arsenic 0.05 10 0.5 0.55
U-1 1st Arsenic 0.05 10 0.5 3.7
C-1 2nd Arsenic 0.05 10 0.5 0.12T
P-9 2nd Arsenic 0.05 10 0.5 0.56
U-1 2nd Arsenic 0.05 10 0.5 3.8
C-1 3rd Arsenic 0.05 10 0.5 0.15T
C-2 3rd Arsenic 0.05 10 0.5 0.09T

MW-1 3rd Arsenic 0.05 10 0.5 0.12T
P-9 3rd Arsenic 0.05 10 0.5 0.66
U-1 3rd Arsenic 0.05 10 0.5 2.3
B1-P 3rd Arsenic 0.05 10 0.5 0.13T
C-1 4th Arsenic 0.05 10 0.5 0.11T
P-9 4th Arsenic 0.05 10 0.5 1.01
U-1 4th Arsenic 0.05 10 0.5 5.3
C-1 1st Arsenic 0.05 10 0.5 0.09T
P-9 1st Arsenic 0.05 10 0.5 0.60
U-1 1st Arsenic 0.05 10 0.5 4.3
C-1 2nd Arsenic 0.05 10 0.5 0.09T
P-9 2nd Arsenic 0.05 10 0.5 0.49T
U-1 2nd Arsenic 0.05 10 0.5 3.6
B1-P 3rd Arsenic 0.05 10 0.5 0.27T
C-1 3rd Arsenic 0.05 10 0.5 0.13T
P-9 3rd Arsenic 0.05 10 0.5 0.57
U-1 3rd Arsenic 0.05 10 0.5 3.8
C-1 4th Arsenic 0.05 10 0.5 0.13T
P-9 4th Arsenic 0.05 10 0.5 0.53
U-1 4th Arsenic 0.05 10 0.5 5.1
C-1 1st Arsenic 0.05 10 0.5 0.10T
P-9 1st Arsenic 0.05 10 0.5 0.58
U-1 1st Arsenic 0.05 10 0.5 4.5
C-1 2nd Arsenic 0.05 10 0.5 0.10T
P-9 2nd Arsenic 0.05 10 0.5 0.50
U-1 2nd Arsenic 0.05 10 0.5 4.7
B1-P 3rd Arsenic 0.05 10 0.5 0.14T
C-1 3rd Arsenic 0.05 10 0.5 0.12T
P-9 3rd Arsenic 0.05 10 0.5 0.62
U-1 3rd Arsenic 0.05 10 0.5 4.4
P-9 4th Arsenic 0.05 10 0.5 0.46T
U-1 4th Arsenic 0.05 10 0.5 5.7
P-9 1st Arsenic 0.05 10 0.5 0.60
U-1 1st Arsenic 0.05 10 0.5 4.4
P-9 2nd Arsenic 0.05 10 0.5 0.44T
U-1 2nd Arsenic 0.05 10 0.5 4.4
B1-P 3rd Arsenic 0.05 10 0.5 0.25T
C-1 3rd Arsenic 0.05 10 0.5 0.09T
P-9 3rd Arsenic 0.05 10 0.5 0.50
U-1 3rd Arsenic 0.05 10 0.5 5.1
B1-P 4th Arsenic 0.05 10 0.5 0.25T
P-9 4th Arsenic 0.05 10 0.5 0.56
U-1 4th Arsenic 0.05 10 0.5 5.6
P-9 1st Arsenic 0.05 10 0.5 0.57
U-1 1st Arsenic 0.05 10 0.5 5.8
P-9 2nd Arsenic 0.05 10 0.5 0.51
U-1 2nd Arsenic 0.05 10 0.5 5.4
C-1 3rd Arsenic 0.05 10 0.5 0.12T
P-9 3rd Arsenic 0.05 10 0.5 0.58
U-1 3rd Arsenic 0.05 10 0.5 5.9
B1-P 3rd Arsenic 0.05 10 0.5 0.69
P-9 4th Arsenic 0.05 10 0.5 0.50
U-1 4th Arsenic 0.05 10 0.5 6.0
B1-P 4th Arsenic 0.05 10 0.5 0.45T
P-9 1st Arsenic 0.05 10 0.5 0.52
U-1 1st Arsenic 0.05 10 0.5 3.7
B1-P 1st Arsenic 0.05 10 0.5 0.88
P-9 2nd Arsenic 0.05 10 0.5 .48T
U-1 2nd Arsenic 0.05 10 0.5 3.7
B1-P 2nd Arsenic 0.05 10 0.5 0.73

Notes: T = detected above criterion and below reporting limit.  Concentration is an estimate.
J = estimated concentration.
Washington standard is the Groundwater criteria in WAC173-200.
Federal standard is the MCL for drinking water. 

HQLF Det Mon Water Quality Analysis.xlsx (Above Standard)
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APPENDIX A 
 

WATER LEVEL DATA AND CONTOUR PLOTS 





Cowlitz County Headquarter Landfill
Hydraulic Characteristics Summary

Area Under Old Cells of Landfill

Hydraulic Hydraulic Low Linear High Linear Average Annual Apparent
Conductivity Gradient Groundwater Groundwater Groundwater Groundwater

Date K I Velocity Velocity Velocity Flow
(feet/day) Low High (feet/feet) (feet/day) (feet/day) (feet/year) Direction

1/14/2015 0.15 0.06 0.32 0.0609 0.029 0.152 33.0 Northwest
4/9/2015 0.15 0.06 0.32 0.0498 0.023 0.125 27.0 Northwest
7/14/2015 0.15 0.06 0.32 0.0421 0.020 0.105 22.8 Northwest

10/27/2015 0.15 0.06 0.32 0.0647 0.030 0.162 35.0 Northwest
1/27/2016 0.15 0.06 0.32 0.0634 0.030 0.158 34.3 Northwest
4/5/2016 0.15 0.06 0.32 0.0521 0.024 0.130 28.2 Northwest
7/12/2016 0.15 0.06 0.32 0.0600 0.028 0.150 32.5 Northwest

10/11/2016 0.15 0.06 0.32 0.0613 0.029 0.153 33.2 Northwest
1/26/2017 0.15 0.06 0.32 0.0641 0.030 0.160 34.7 Northwest
4/5/2017 0.15 0.06 0.32 0.0646 0.030 0.162 35.0 Northwest
7/25/2017 0.15 0.06 0.32 0.0626 0.029 0.156 33.9 Northwest

10/30/2017 0.15 0.06 0.32 0.0626 0.029 0.156 33.9 Northwest
1/25/2018 0.15 0.06 0.32 0.0551 0.026 0.138 29.9 Northwest
4/9/2018 0.15 0.06 0.32 0.0589 0.028 0.147 31.9 Northwest
7/17/2018 0.15 0.06 0.32 0.0610 0.029 0.152 33.0 Northwest

10/19/2018 0.15 0.06 0.32 0.0647 0.030 0.162 35.0 Northwest
1/16/2019 0.15 0.06 0.32 0.0609 0.029 0.152 33.0 Northwest
4/3/2019 0.15 0.06 0.32 0.0592 0.028 0.148 32.1 Northwest
7/8/2019 0.15 0.06 0.32 0.0610 0.029 0.152 33.0 Northwest

10/29/2019 0.15 0.06 0.32 0.0610 0.029 0.152 33.0 Northwest
1/26/2020 0.15 0.06 0.32 0.0602 0.028 0.150 32.6 Northwest
4/14/2020 0.15 0.06 0.32 0.0592 0.028 0.148 32.1 Northwest
7/13/2020 0.15 0.06 0.32 0.0626 0.029 0.156 33.9 Northwest

10/15/2020 0.15 0.06 0.32 0.0626 0.029 0.156 33.9 Northwest
1/19/2021 0.15 0.06 0.32 0.0592 0.028 0.148 32.1 Northwest
4/12/2021 0.15 0.06 0.32 0.0592 0.028 0.148 32.1 Northwest
7/13/2021 0.15 0.06 0.32 0.0533 0.025 0.133 28.9 Northwest

10/27/2021 0.15 0.06 0.32 0.0604 0.028 0.151 32.7 Northwest
1/18/2022 0.15 0.06 0.32 0.0592 0.028 0.148 32.1 Northwest
4/5/2022 0.15 0.06 0.32 0.0592 0.028 0.148 32.1 Northwest
7/18/2022 0.15 0.06 0.32 0.0573 0.027 0.143 31.1 Northwest

10/11/2022 0.15 0.06 0.32 0.0573 0.027 0.143 31.1 Northwest
1/24/2023 0.15 0.06 0.32 0.0578 0.027 0.144 31.3 Northwest
4/4/2023 0.15 0.06 0.32 0.0578 0.027 0.144 31.3 Northwest
7/26/2023 0.15 0.06 0.32 0.0533 0.025 0.133 28.9 Northwest

10/30/2023 0.15 0.06 0.32 0.0530 0.025 0.133 28.7 Northwest
1/30/2024 0.15 0.06 0.32 0.0534 0.025 0.134 28.9 Northwest
4/2/2024 0.15 0.06 0.32 0.0566 0.027 0.142 30.7 Northwest

Maximum 0.0758 0.0355 0.189
Minimum 0.0421 0.0197 0.105
Std Dev 0.0062 0.0029 0.016
Average 0.0607 0.0284 0.152

Notes: Hydraulic conductivity and effective porosity taken from Tuppan, 2013a.
Hydraulic gradient estimated using contour plots.
Linear groundwater velocity calculated as KI/n.
Apparent groundwater flow direction estimated as downgradient direction on the 
   contour plots.
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Cowlitz County Headquarter Landfill
Hydraulic Characteristics Summary
Southern Expansion Area of  Landfill

Hydraulic Hydraulic Low Linear High Linear Average Annual Apparent
Conductivity Gradient Groundwater Groundwater Groundwater Groundwater

Date K I Velocity Velocity Velocity Flow
(feet/day) Low High (feet/feet) (feet/day) (feet/day) (feet/year) Direction

1/14/2015 0.15 0.06 0.32 0.0452 0.021 0.113 24.5 Northwest
4/9/2015 0.15 0.06 0.32 0.0522 0.024 0.130 28.3 Northwest
7/14/2015 0.15 0.06 0.32 0.0497 0.023 0.124 26.9 Northwest

10/27/2015 0.15 0.06 0.32 0.0509 0.024 0.127 27.6 Northwest
1/27/2016 0.15 0.06 0.32 0.0506 0.024 0.127 27.4 Northwest
4/5/2016 0.15 0.06 0.32 0.0500 0.023 0.125 27.1 Northwest
7/12/2016 0.15 0.06 0.32 0.0497 0.023 0.124 26.9 Northwest

10/11/2016 0.15 0.06 0.32 0.0495 0.023 0.124 26.8 Northwest
1/26/2017 0.15 0.06 0.32 0.0502 0.024 0.125 27.2 Northwest
4/5/2017 0.15 0.06 0.32 0.0510 0.024 0.127 27.6 Northwest
7/25/2017 0.15 0.06 0.32 0.0466 0.022 0.116 25.2 Northwest

10/30/2017 0.15 0.06 0.32 0.0466 0.022 0.116 25.2 Northwest
1/25/2018 0.15 0.06 0.32 0.0512 0.024 0.128 27.8 Northwest
4/9/2018 0.15 0.06 0.32 0.0531 0.025 0.133 28.8 Northwest
7/17/2018 0.15 0.06 0.32 0.0496 0.023 0.124 26.9 Northwest

10/19/2018 0.15 0.06 0.32 0.0510 0.024 0.127 27.6 Northwest
1/16/2019 0.15 0.06 0.32 0.0434 0.020 0.108 23.5 Northwest
4/3/2019 0.15 0.06 0.32 0.0493 0.023 0.123 26.7 Northwest
7/8/2019 0.15 0.06 0.32 0.0496 0.023 0.124 26.9 Northwest

10/29/2019 0.15 0.06 0.32 0.0496 0.023 0.124 26.9 Northwest
1/26/2020 0.15 0.06 0.32 0.0496 0.023 0.124 26.9 Northwest
4/14/2020 0.15 0.06 0.32 0.0493 0.023 0.123 26.7 Northwest
7/13/2020 0.15 0.06 0.32 0.0444 0.021 0.111 24.1 Northwest

10/15/2020 0.15 0.06 0.32 0.0437 0.020 0.109 23.7 Northwest
1/19/2021 0.15 0.06 0.32 0.0493 0.023 0.123 26.7 Northwest
4/12/2021 0.15 0.06 0.32 0.0493 0.023 0.123 26.7 Northwest
7/13/2021 0.15 0.06 0.32 0.0473 0.022 0.118 25.6 Northwest

10/27/2021 0.15 0.06 0.32 0.0444 0.021 0.111 24.1 Northwest
1/18/2022 0.15 0.06 0.32 0.0493 0.023 0.123 26.7 Northwest
4/5/2022 0.15 0.06 0.32 0.0486 0.023 0.121 26.3 Northwest
7/18/2022 0.15 0.06 0.32 0.0495 0.023 0.124 26.8 Northwest

10/11/2022 0.15 0.06 0.32 0.0495 0.023 0.124 26.8 Northwest
1/24/2023 0.15 0.06 0.32 0.0491 0.023 0.123 26.6 Northwest
4/4/2023 0.15 0.06 0.32 0.0491 0.023 0.123 26.6 Northwest
7/26/2023 0.15 0.06 0.32 0.0473 0.022 0.118 25.6 Northwest

10/30/2023 0.15 0.06 0.32 0.0496 0.023 0.124 26.9 Northwest
1/30/2024 0.15 0.06 0.32 0.0498 0.023 0.124 27.0 Northwest
4/2/2024 0.15 0.06 0.32 0.0492 0.023 0.123 26.6 Northwest

Maximum 0.0531 0.025 0.133
Minimum 0.0395 0.019 0.099
Std Dev 0.0030 0.001 0.007
Average 0.0489 0.023 0.122

Notes: Hydraulic conductivity and effective porosity taken from Tuppan, 2013a.
Hydraulic gradient estimated using contour plots.
Linear groundwater velocity calculated as KI/n.
Apparent groundwater flow direction estimated as downgradient direction on the 
   contour plots.
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Cowlitz County Headquarters Landfill
Groundwater Level Monitoring Data

Depth to Water Measurements
(feet below measuring point)

Date
Measured U-1 C-1 C-2 MW-1 MW-2 MW-4 P-6 P-8 P-9

7/12/2016 23.43 17.19 35.22 29.65 20.08 9.12 12.24 5.73 32.36
10/11/2016 23.38 16.84 35.24 30.17 22.70 9.60 12.80 5.45 35.29
1/26/2017 21.10 15.65 35.23 27.57 13.06 7.50 10.40 4.62 23.79
4/5/2017 19.95 15.25 35.20 27.17 11.79 7.59 10.28 4.58 22.21

7/25/2017 22.27 17.05 35.22 29.15 18.80 9.06 12.38 5.88 31.28
10/30/2017 22.14 16.55 35.10 28.34 19.06 7.51 11.37 4.91 30.35
1/25/2018 20.79 12.64 35.11 24.48 11.87 6.65 8.07 3.59 20.79
4/9/2018 20.82 14.06 35.15 26.49 13.09 7.83 8.97 3.90 23.94

7/17/2018 22.75 17.26 35.17 29.60 19.84 9.43 12.88 6.22 32.88
10/19/2018 24.62 18.63 35.19 30.69 22.66 9.77 15.09 7.61 36.46
1/16/2019 21.35 15.95 35.15 27.30 14.21 7.84 10.60 4.93 26.83
4/3/2019 21.65 16.25 35.21 28.18 16.15 8.41 11.21 5.31 28.55
7/8/2019 22.91 17.23 35.22 29.36 19.96 9.26 12.78 6.18 32.82

10/29/2019 23.16 16.92 35.35 29.64 22.74 9.13 12.45 5.53 34.50
1/26/2020 20.69 14.64 35.20 25.74 13.46 7.20 8.94 4.23 21.84
4/14/2020 22.24 16.15 35.24 28.16 15.35 8.52 11.28 5.46 28.34
7/13/2020 25.30 16.94 35.12 28.88 18.49 8.97 11.98 5.82 31.48

10/15/2020 24.75 16.30 35.30 29.33 21.16 9.31 10.84 4.70 33.12
1/19/2021 22.58 15.39 35.26 27.40 15.53 7.81 10.33 4.75 23.69
4/12/2021 23.24 16.10 35.30 28.29 14.69 8.26 11.29 5.40 28.38
7/13/2021 24.60 17.15 35.27 29.53 19.90 9.26 12.46 6.16 33.00

10/27/2021 24.53 15.57 35.27 30.08 22.55 9.54 11.50 4.91 34.59
1/18/2022 22.01 15.57 35.24 27.33 12.31 7.89 10.57 4.87 24.67
4/5/2022 22.59 14.78 35.31 28.01 13.85 7.72 10.34 4.71 27.36

7/18/2022 23.48 16.43 35.21 28.79 16.92 8.81 12.08 5.82 30.36
10/11/2022 25.39 18.28 35.35 30.21 21.16 10.21 15.13 7.14 35.43
1/24/2023 22.58 15.47 35.25 26.98 13.10 7.51 9.75 4.48 24.44
4/4/2023 22.18 15.41 35.27 26.85 13.74 7.83 9.31 4.38 24.85

7/26/2023 24.66 17.46 35.34 29.69 20.05 9.73 13.39 6.62 33.53
10/30/2023 24.93 17.00 35.20 30.38 22.40 9.49 13.33 5.81 35.29
1/30/2024 21.42 14.52 35.17 25.16 11.05 7.22 8.76 4.31 20.15
4/2/2024 22.29 15.57 35.12 27.25 12.73 7.88 10.16 5.03 25.90

NOTES:  NM = Not Measured
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Cowlitz County Headquarters Landfill
Groundwater Level Monitoring Data

Date
Measured

7/12/2016
10/11/2016
1/26/2017
4/5/2017

7/25/2017
10/30/2017
1/25/2018
4/9/2018

7/17/2018
10/19/2018
1/16/2019
4/3/2019
7/8/2019

10/29/2019
1/26/2020
4/14/2020
7/13/2020

10/15/2020
1/19/2021
4/12/2021
7/13/2021

10/27/2021
1/18/2022
4/5/2022

7/18/2022
10/11/2022
1/24/2023
4/4/2023

7/26/2023
10/30/2023
1/30/2024
4/2/2024

NOTES:  NM = Not M

P-10 P-11 P-12 P-13R P-14 P-15 P-18

55.83 33.97 43.03 24.69 22.01 32.30 65.07
55.94 37.42 43.01 26.52 22.41 32.57 65.09
54.36 31.26 NM 23.35 21.66 31.52 65.06
53.30 28.73 NM 22.55 21.52 31.16 65.07
55.69 32.99 NM 25.84 22.07 32.28 65.05
55.70 32.66 NM 26.51 22.10 32.11 65.10
53.81 29.74 NM 23.84 19.55 29.21 65.05
53.97 30.28 NM 21.36 21.34 30.81 65.09
56.10 33.89 NM 26.06 22.15 32.26 65.08
56.09 37.66 NM 27.62 22.93 33.41 65.08
55.00 32.31 NM 24.21 21.43 32.03 65.07
55.03 32.69 NM 24.54 21.56 31.94 65.07
56.06 34.83 NM 25.86 22.14 32.29 65.06
56.02 38.91 NM 26.76 22.01 32.75 65.10
55.01 34.62 NM 24.37 20.96 30.77 65.08
55.23 32.84 NM 24.55 21.88 31.99 65.11
55.80 34.82 NM 25.02 22.01 32.22 65.07
55.92 37.95 NM 26.12 21.89 32.25 65.11
54.75 34.03 NM 24.51 21.52 31.46 65.09
54.82 31.42 NM 22.89 21.88 31.94 65.08
55.96 34.77 NM 26.02 21.99 32.33 65.08
55.94 38.71 NM 27.54 22.01 32.63 65.10
54.44 31.41 NM 22.51 21.60 31.53 65.12
54.41 31.26 NM 22.54 21.70 31.58 65.12
55.85 32.02 NM 23.60 22.01 32.03 65.11
56.26 35.79 NM 26.25 22.65 32.58 65.10
55.34 32.52 NM 23.31 21.40 31.06 65.12
55.62 31.25 NM 22.53 21.56 31.55 65.09
56.26 34.32 NM 24.99 22.21 32.32 65.09
55.74 38.01 NM 25.94 22.07 32.71 65.10
54.47 30.67 NM 21.95 20.98 30.48 65.09
54.36 30.35 NM 22.25 21.66 31.71 65.08

Measured

   Depth to Water Measurements      
  (feet below measuring point)      
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Cowlitz County Headquarters Landfill
Groundwater Level Monitoring Data

Groundwater Level Elevations
(feet NAVD88)

Date U-1 C-1 C-2 MW-1 MW-2 MW-4 P-6 P-8 P-9
Measured MP Elev. 1051.4 880.46 928.05 860.80 893.26 859.08 957.32 961.85 1079.65

1/27/2016 1030.23 865.31 892.92 833.96 880.54 851.84 948.17 957.58 1057.83
4/5/2016 1030.71 864.81 892.85 832.62 879.44 851.21 946.59 956.97 1054.15

7/12/2016 1027.97 863.27 892.83 831.15 873.18 849.96 945.08 956.12 1047.29
10/11/2016 1028.02 863.62 892.81 830.63 870.56 849.48 944.52 956.40 1044.36
1/26/2017 1030.30 864.81 892.82 833.23 880.20 851.58 946.92 957.23 1055.86
4/5/2017 1031.45 865.21 892.85 833.63 881.47 851.49 947.04 957.27 1057.44

7/25/2017 1029.13 863.41 892.83 831.65 874.46 850.02 944.94 955.97 1048.37
10/30/2017 1029.26 863.91 892.95 832.46 874.20 851.57 945.95 956.94 1049.30
1/25/2018 1030.61 867.82 892.94 836.32 881.39 852.43 949.25 958.26 1058.86
4/9/2018 1030.58 866.40 892.90 834.31 880.17 851.25 948.35 957.95 1055.71

7/17/2018 1028.65 863.20 892.88 831.20 873.42 849.65 944.64 955.63 1046.77
10/19/2018 1026.78 861.83 892.86 830.11 870.60 849.31 942.43 954.24 1043.19
1/16/2019 1030.05 864.51 892.90 833.50 879.05 851.24 946.92 956.92 1052.82
4/3/2019 1029.75 864.21 892.84 832.62 877.11 850.67 946.31 956.54 1051.10
7/8/2019 1028.49 863.23 892.83 831.44 873.30 849.82 944.74 955.67 1046.83

10/29/2019 1028.24 863.54 892.70 831.16 870.52 849.95 945.07 956.32 1045.15
1/26/2020 1030.71 865.82 892.85 835.06 879.80 851.88 948.58 957.62 1057.81
4/14/2020 1029.16 864.31 892.81 832.64 877.91 850.56 946.24 956.39 1051.31
7/13/2020 1026.10 863.52 892.93 831.92 874.77 850.11 945.54 956.03 1048.17

10/15/2020 1026.65 864.16 892.75 831.47 872.10 849.77 946.68 957.15 1046.53
1/19/2021 1028.82 865.07 892.79 833.40 877.73 851.27 947.19 957.10 1055.96
4/12/2021 1028.16 864.36 892.75 832.51 878.57 850.82 946.23 956.45 1051.27
7/13/2021 1026.80 863.31 892.78 831.27 873.36 849.82 945.06 955.69 1046.65

10/27/2021 1026.87 864.89 892.78 830.72 870.71 849.54 946.02 956.94 1045.06
1/18/2022 1029.39 864.89 892.81 833.47 880.95 851.19 946.95 956.98 1054.98
4/5/2022 1028.81 865.68 892.74 832.79 879.41 851.36 947.18 957.14 1052.29

7/18/2022 1027.92 864.03 892.84 832.01 876.34 850.27 945.44 956.03 1049.29
10/11/2022 1026.01 862.18 892.70 830.59 872.10 848.87 942.70 954.71 1044.22
1/24/2023 1028.82 864.99 892.80 833.82 880.16 851.57 948.08 957.37 1055.21
4/4/2023 1029.22 865.05 892.78 833.95 879.52 851.25 948.52 957.47 1054.80

7/26/2023 1026.74 863.00 892.71 831.11 873.21 849.35 944.44 955.23 1046.12
10/30/2023 1026.47 863.46 892.85 830.42 870.86 849.59 944.50 956.04 1044.36
1/30/2024 1029.98 865.94 892.88 835.64 882.21 851.86 949.07 957.54 1059.50
4/2/2024 1029.11 864.89 892.93 833.55 880.53 851.20 947.67 956.82 1053.75

NOTES:  NM = Not Measured
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Cowlitz County Headquarters Landfill
Groundwater Level Monitoring Data

Date
Measured MP Elev.

1/27/2016
4/5/2016

7/12/2016
10/11/2016
1/26/2017
4/5/2017

7/25/2017
10/30/2017
1/25/2018
4/9/2018

7/17/2018
10/19/2018
1/16/2019
4/3/2019
7/8/2019

10/29/2019
1/26/2020
4/14/2020
7/13/2020

10/15/2020
1/19/2021
4/12/2021
7/13/2021

10/27/2021
1/18/2022
4/5/2022

7/18/2022
10/11/2022
1/24/2023
4/4/2023

7/26/2023
10/30/2023
1/30/2024
4/2/2024

NOTES:  NM = Not M

P-10 P-11 P-12 P-13R P-14 P-15 P-18
1079.3 930.07 988.12 961.58 877.7 946.13 888.85

1024.92 898.66 945.11 938.73 856.28 915.41 823.81
1025.18 899.73 945.09 938.85 855.95 914.49 823.75
1023.47 896.10 945.09 936.89 855.69 913.83 823.78
1023.36 892.65 945.11 935.06 855.29 913.56 823.76
1024.94 898.81 NM 938.23 856.04 914.61 823.79
1026.00 901.34 NM 939.03 856.18 914.97 823.78
1023.61 897.08 NM 935.74 855.63 913.85 823.80
1023.60 897.41 NM 935.07 855.60 914.02 823.75
1025.49 900.33 NM 937.74 858.15 916.92 823.80
1025.33 899.79 NM 940.22 856.36 915.32 823.76
1023.20 896.18 NM 935.52 855.55 913.87 823.77
1023.21 892.41 NM 933.96 854.77 912.72 823.77
1024.30 897.76 NM 937.37 856.27 914.10 823.78
1024.27 897.38 NM 937.04 856.14 914.19 823.78
1023.24 895.24 NM 935.72 855.56 913.84 823.79
1023.28 891.16 NM 934.82 855.69 913.38 823.75
1024.29 895.45 NM 937.21 856.74 915.36 823.77
1024.07 897.23 NM 937.03 855.82 914.14 823.74
1023.50 895.25 NM 936.56 855.69 913.91 823.78
1023.38 892.12 NM 935.46 855.81 913.88 823.74
1024.55 896.04 NM 937.07 856.18 914.67 823.76
1024.48 898.65 NM 938.69 855.82 914.19 823.77
1023.34 895.30 NM 935.56 855.71 913.80 823.77
1023.36 891.36 NM 934.04 855.69 913.50 823.75
1024.86 898.66 NM 939.07 856.10 914.60 823.73
1024.89 898.81 NM 939.04 856.00 914.55 823.73
1023.45 898.05 NM 937.98 855.69 914.10 823.74
1023.04 894.28 NM 935.33 855.05 913.55 823.75
1023.96 897.55 NM 938.27 856.30 915.07 823.73
1023.68 898.82 NM 939.05 856.14 914.58 823.76
1023.04 895.75 NM 936.59 855.49 913.81 823.76
1023.56 892.06 NM 935.64 855.63 913.42 823.75
1024.83 899.40 NM 939.63 856.72 915.65 823.76
1024.94 899.72 NM 939.33 856.04 914.42 823.77

Measured

  Groundwater Level Elevations      
 (feet NAVD88)   
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Cowlitz County Headquarters Landfill
Piper Trilinear Diagrams

April 2024 Data Point is Larger
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Cowlitz County Headquarters Landfill
Piper Trilinear Diagrams

April 2024 Data Point is Larger
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Cowlitz County Headquarters Landfill
Piper Trilinear Diagrams

April 2024 Data Point is Larger
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Cowlitz County Headquarters Landfill
Cation-Anion Balance Calculations

April 2024

Equivalents Equivalents
Equivalent Concentration per million per million Difference Difference

Well Ion Weight (mg/L) Cations Anions (meq/L) (%)

C-1 Calcium 20.04 5.8 0.29
Magnesium 12.16 2.8 0.23
Potassium 39.10 7.4 0.19
Sodium 22.99 4.8 0.21
Iron 55.85 0.02 0.0004
Bicarbonate 61.02 40.6 0.67
Chloride 35.45 8.3 0.23
Sulfate 48.03 0.5 0.01

Total 0.92 0.91 0.01 0.48

C-2 Calcium 20.04 3.7 0.18
Magnesium 12.16 1.9 0.16
Potassium 39.10 4.7 0.12
Sodium 22.99 7.9 0.34
Iron 55.85 0.01 0.00
Bicarbonate 61.02 39.5 0.65
Chloride 35.45 6.0 0.17
Sulfate 48.03 1.1 0.02

Total 0.80 0.84 -0.04 -2.20

P-9 Calcium 20.04 12.1 0.60
Magnesium 12.16 1.7 0.14
Potassium 39.10 0.7 0.02
Sodium 22.99 8.0 0.35
Iron 55.85 0.00 0.00
Bicarbonate 61.02 62.5 1.03
Chloride 35.45 2.2 0.06
Sulfate 48.03 0.6 0.01

Total 1.11 1.10 0.02 0.73

U-1 Calcium 20.04 11.1 0.55
Magnesium 12.16 6.0 0.49
Potassium 39.10 9.8 0.25
Sodium 22.99 8.8 0.38
Iron 55.85 5.66 0.10
Bicarbonate 61.02 99.1 1.62
Chloride 35.45 9.9 0.28
Sulfate 48.03 0.1 0.00

Total 1.78 1.91 -0.13 -3.42

mg/L = milligrams per litre (parts per million)
meq/L = milliequivalents per litre

HQLF Det Mon Water Quality Analysis.xlsx (Bal 2nd24)
Page 1 of 1
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Cowlitz County Headquarters Landfill
Inorganic Groundwater Quality Data and Statistics

mg/L

Location Date  pH
Specific 

Conduct. 
Temp. Turbidity

Dissolved 
Oxygen

Eh

MCL> (umhos/cm) (C) (NTU) (mg/l) (mV)

C-1 01/14/15 39.0 32 1.7 0.05* U 0.41 0.4 0.26 T 5* U 54 5.5 67 8.7 NM 5.6 148
04/09/15 43.9 36 2.3 0.125 0.52 0.5 0.13 T 5* U 49 5.4 75 9.6 1.2 6.5 176
07/14/15 61.0 50 1.5 0.05* U 0.35 0.4 0.08 T 5* U 83 5.8 91 11.0 12.9 6.0 149
10/27/15 47.5 39 1.7 0.05* B1 0.34 0.4 0.5* U 5* U 24 5.6 80 9.5 4.1 5.9 180
01/26/16 35.4 29 1.6 0.05* B1 0.40 0.5 0.5* U 5* U 38 5.6 63 9.4 2.8 7.1 158
04/04/16 39.0 32 2.0 0.05* B1 0.45 0.5 0.5* B1 5* U 43 5.8 75 9.4 NM 8.1 53
07/11/16 67.1 55 1.8 0.05* B1 0.37 0.5 0.5* B1 5* U 84 6.3 107 10.9 NM 7.4 37
10/10/16 79.2 65 1.9 0.05* B1 0.28 0.6 0.1 T 5* U 76 6.4 128 10.0 NM 6.4 33
01/26/17 40.2 33 2.2 0.05* B1 0.48 0.5 0.4 T 5* U 118 J 6.1 71 9.5 NM 7.3 50
04/05/17 40.2 33 2.1 0.05* B1 0.45 0.4 0.3 T 5* U 48 5.9 72 9.8 NM 8.1 55
07/25/17 45.1 37 2.5 T 0.1* U 0.50 50* U 0.7 5* U 100* U 6.1 80 11.3 NM 4.4 56
10/30/17 24.4 20 3.7 T 0.1* U 0.45 T 0.4 T 1.6 5* T 100 T 5.9 57 10.0 NM 6.5 53
01/31/18 21.9 18 3.8 T 0.1* U 0.46 T 0.4 T 1.9 19 100 5.5 35 9.4 NM 7.5 75
04/09/18 9.8 8 3.6 T 0.1* U 0.45 T 0.4 T 2.2 5* U 100* U 5.8 33 10.0 NM 8.2 56
07/17/18 57.3 47 2.4 0.13 0.39 0.5 0.5 T 5* U 63 6.0 102 13.0 NM 5.8 13
10/21/18 50.0 41 1.9 0.05* U 0.39 0.5 0.1* U 5* U 61 5.6 86 9.7 NM 6.0 32
01/16/19 42.7 35 2.3 0.05* U 0.45 0.5 0.5* U 18 42 5.1 76 9.4 NM 6.5 63
04/03/19 47.5 39 2.2 0.05* U 0.39 0.5 0.3 T 9 61 5.8 81 10.2 NM 6.8 23
07/08/19 48.8 40 3.7 0.05* B1 0.41 0.5 0.6 5* U 81 6.1 89 10.3 NM 6.7 16
10/29/19 54.9 45 2.0 0.05* U 0.37 0.89* J 0.5* U 5* U 60 5.7 87 9.3 NM 5.5 37
01/26/20 13.4 T 11 T 1.9 0.05* U 0.43 0.5 0.5* U 28 51 4.6 30 9.7 NM NM 92
04/14/20 43.9 36 1.9 0.03 T 0.39 0.5 0.5* U 6 63 6.5 76 10.3 NM 6.2 48
07/14/20 48.8 40 1.8 0.43 0.35 0.5 0.5* U 6 60 5.6 83 10.5 NM 6.5 42
10/16/20 30.5 25 1.9 0.04 T 0.41 0.3 T 0.5* U 5* U 43 5.2 56 10.5 NM 6.4 60
01/20/21 37.8 31 1.8 0.05* B1 0.38 0.6 J 0.1 T 9 74 J 5.2 67 9.6 NM 7.8 63
04/12/21 46.3 38 1.8 0.05* B1 0.40 0.5 0.5* U 5* U 65 5.3 73 10.3 NM 6.8 55
07/13/21 1.8 0.05* B1 0.36 0.6 0.5* U 5* U 64 5.9 88 12.3 NM 6.4 48
10/27/21 24.0 20 2.5 0.66 0.42 0.6 0.2 T 5* U 49 5.6 51 10.1 NM 6.6 54
01/19/22 34.3 28 2.2 J 0.01 T 0.31 J 0.4 J 0.2 T 5* U 36 J 5.8 60 9.8 NM 6.7 48
04/05/22 12.1 9.9 2.9 0.05* B1 0.43 0.4 0.1 T 5* U 24 5.8 60 9.8 NM 6.7 48
07/18/22 49.6 41 1.9 0.05* B1 0.34 0.5 0.2 T 5* U 54 6.0 84 11.3 NM 5.2 33
10/11/22 54.3 45 2.1 0.05* B1 0.36 0.6 0.1 T 5* U 66 6.2 88 10.7 NM 5.9 21
01/25/23 28.2 23 1.8 0.05* U 0.32 0.5 0.5* U 15 45 5.4 47 9.6 NM 6.5 67
04/04/23 14.5 12 1.9 0.05* U 0.40 0.5 0.5* U 7 28 5.1 33 9.2 NM 6.1 83
07/26/23 54.0 44 1.8 0.05* B1 0.30 0.5 0.5* U 5* U 73 6.1 88 11.5 NM 6.1 31
10/30/23 16.3 13 1.9 0.05* B1 0.41 0.5 0.1 T 6 26 5.2 37 9.8 1.2 6.5 78
01/29/24 9.3 8 10.5 0.03 B1 0.37 0.4 1.4 10 40 5.6 51 10.7 5.7 6.1 253
04/02/24 40.6 33 8.3 0.05 B1 0.36 0.5 0.7 5 U 74 6.0 81 11.1 1.8 5.9 125

count 46 46 47 14 48 45 26 12 45
max 82.1 67.3  10.5  0.660 0.59  0.6 2.2 U 28 U 118
min 1.5  0.010 T 0.28 0.3 0.1 T 5 U 24

non-detects 35 1 21 35 2
average 39.6 32.5 2.4 0.1 0.4 0.5 0.5 11.2 60.0

sample stdev 17 14 2 0 0 0 1 7 23
variance 296.6 199.5 2.6 0.0 0.0 0.0 0.4 51.6 522.4

coeff. of variation 2.3 2.3 1.5 0.6 6.8 7.5 0.8 2 2.6
standard error 2.5 2.1 0.2 0.1 0.0 0.0 0.1 2 3.4

250 (2ndary) 10.0 250 (2ndary) 500 (2ndary)

Field Measurements

Sulfate TOC
Total 

Suspended 
Solids

Total Dissolved 
Solids

Bicarbonate
Alkalinity (as 

CaCO3)
Chloride Ammonia Nitrate
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Cowlitz County Headquarters Landfill
Inorganic Groundwater Quality Data and Statistics

mg/L

Location Date  pH
Specific 

Conduct. 
Temp. Turbidity

Dissolved 
Oxygen

Eh

MCL> (umhos/cm) (C) (NTU) (mg/l) (mV)250 (2ndary) 10.0 250 (2ndary) 500 (2ndary)

Field Measurements

Sulfate TOC
Total 

Suspended 
Solids

Total Dissolved 
Solids

Bicarbonate
Alkalinity (as 

CaCO3)
Chloride Ammonia Nitrate

C-2 01/14/15 39.0 32.0 2.0 0.05* B1 0.1* U 1.0 0.15 T 5* U 61 5.3 65 8.7 NM 0.0 160
04/09/15 37.8 31.0 2.9 0.05* B1 0.1* U 1.1 0.27 T 5* U 44 5.2 65 16.6 0.7 0.1 116
07/14/15 37.8 31.0 1.9 0.019 T 0.1* U 3.97* 0.10 T 5* U 63 4.8 64 18.7 1.5 0.3 131
10/28/15 31.7 26.0 1.9 0.05* B1 0.02 T 0.7 0.5* U 5* U 29 4.9 56 11.1 1.9 0.8 196
01/27/16 30.5 25.0 1.9 0.05* B1 0.1* U 0.8 0.5* U 5* U 29 5.1 56 11.6 0.8 3.3 162
04/05/16 32.9 27.0 2.2 0.05* B1 0.1* U 0.8 0.5* B1 5* U 42 5.6 61 14.2 NM 3.2 74
07/12/16 32.9 27.0 2.6 0.05* B1 0.1* U 0.9 0.5* B1 5* U 47 5.7 60 14.9 NM 2.2 72
10/11/16 32.9 27.0 2.3 0.05* B1 0.1* U 0.9 0.2 T 5* U 5* 5.6 61 12.1 NM 0.3 74
01/26/17 36.6 30.0 2.3 0.05* B1 0.1* U 0.9 0.2 T 5* U 58 5.7 62 9.5 NM 0.4 70
04/05/17 36.6 30.0 2.3 0.05* B1 0.1* U 0.9 0.2 T 5* U 54 6.6 62 9.7 NM 0.1 74
07/25/17 90.2* 74* 2.4 T 0.1* U 0.03 T 50* U 0.3 5* U 100* 5.7 63 21.1 NM 0.7 75
10/30/17 31.7 26.0 3.3 T 0.1* U 0.03 T 0.8 T 1.1* B 5* U 100* 5.9 66 12.5 NM 0.6 64
01/31/18 34.1 28.0 3.2 T 0.1* U 0.5* U 0.9 T 1.1* 5 T 100* 5.9 68 9.4 NM 56
04/09/18 31.7 26.0 3.6 T 0.1* U 0.5* U 0.8 T 1.6* 5* U 100* 6.2 71 13.9 NM 0.4 40
07/17/18 37.8 31.0 2.9 0.05* B1 0.1* U 1.0 0.7* 5* U 51 5.5 69 22.8 NM 0.6 44
10/21/18 37.8 31.0 2.3 0.05* U 0.1* U 1.2 0.67* J 5* U 50 5.2 67 14.6 NM 0.2 57
01/16/19 37.8 31.0 2.6 0.01 T 0.1* U 1.3 0.5* U 5* U 37 5.0 68 9.9 NM 0.2 69
04/03/19 37.8 31.0 2.6 0.05* U 0.1* U 1.3 0.2 T 5* U 54 5.5 66 12.2 NM 0.3 47
07/07/19 35.4 29.0 3.4 0.05* B1 0.1* U 1.5 0.2 T 5* U 66 5.5 70 15.5 NM 0.5 48
10/29/19 37.8 31.0 2.3 0.02 T 0.1* U 1.5 J 0.5* U 5* U 54 5.4 64 12.1 NM 0.4 52
01/26/20 34.1 28.0 2.3 0.05* U 0.1* U 1.6 0.5* U 5* U 63 5.0 63 10.4 NM NM 70
04/15/20 35.4 29.0 2.3 0.02 T 0.1* U 1.3 0.5* U 5* U 51 5.2 59 12.4 NM 0.4 63
07/14/20 35.4 29.0 2.2 0.05* U 0.1* U 1.3 0.5* U 5* U 45 5.0 65 18.8 NM 0.7 74
10/15/20 36.6 30.0 2.3 0.05* U 0.1* U 1.7 0.5* U 5* U 56 5.1 64 11.9 NM 0.8 65
01/19/21 18.3* B1 15* B1 2.2 0.05* B1 0.1* U 27.6 J 0.2 T 5* U 75 5.1 63 8.6 NM 0.5 65
04/13/21 36.6 30.0 2.2 0.05* B1 0.1* U 1.2 0.1 T 5* U 69 5.2 59 14.8 NM 0.9 65
07/13/21 2.2 0.05* B1 0.1* U 1.3 0.5* U 5* U 47 5.0 66 19.8 NM 1.0 79
10/27/21 33.5 27.5 2.5 0.06 0.1* U 1.3 0.2 T 5* U 59 5.6 66 11.7 NM 0.7 59
01/19/22 34.0 27.9 2.1 J 0.02 T 0.1* U 1.1 J 0.3 T 5* U 48 5.6 66 10.6 NM 0.7 54
04/05/22 32.6 26.7 2.9 0.05* B1 0.1* U 1.2 0.1 T 5* UJ 45 5.6 66 10.6 NM 0.7 54
07/18/22 38.0 31.2 2.3 0.07 0.1* U 1.1 0.2 T 5* U 47 5.7 69 15.9 NM 1.0 53
10/12/22 36.2 29.7 2.6 0.05* U 0.1* U 1.3 0.1 T 5* U 52 5.6 64 14.7 NM 1.0 55
01/25/23 37.6 30.8 2.3 0.05* U 0.1* U 1.2 0.5* U 5* U 51 5.6 67 9.9 NM 0.7 56
04/05/23 36.2 29.7 2.3 0.05* U 0.1* U 1.3 0.5* U 5* U 45 5.3 64 10.3 NM 0.4 73
07/26/23 35.2 28.9 2.3 0.05* B1 0.1* U 1.1 0.5* U 5* U 55 5.4 63 18.1 NM 1.1 67
10/30/23 36.7 30.1 2.3 0.05* B1 0.1* U 1.1 0.1 T 5* U 46 5.6 63 11.5 0.1 0.8 56
01/29/24 38.5 31.6 9.2 0.04 B1 0.12 1.1 1.2 5 U 69 6.1 98 11.9 0.0 0.9 240
04/02/24 39.5 32.4 6.0 0.05 B1 0.01 T 1.1 0.6 5 U 64 5.9 86 18.5 0.2 1.1 153

count 43 43 46 15 16 44 25 3 41
max 47.5 39.0  9.2  0.095 J 0.1 U 27.6 1.2 U 5 U 75
min 1.8 0.009 T 0.01 T 0.7 0.1 T 5 U 29

non-detects 1 1 34 41 1 16 45
average 35.2 28.8 2.6 0.0 0.1 1.7 0.2 5.0 52.6

sample stdev 6.4 5.3 1.2 0.0 0.0 4.0 0.2 10.0
variance 41.2 27.7 1.4 0.0 0.0 16.0 0.1 99.8

coeff. of variation 5.5 5.5 2.2 1.5 1.8 0.4 1.0 #DIV/0! 5.3
standard error 1.0 0.8 0.2 0.0 0.0 0.6 0.0 1.6
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Cowlitz County Headquarters Landfill
Inorganic Groundwater Quality Data and Statistics

mg/L

Location Date  pH
Specific 

Conduct. 
Temp. Turbidity

Dissolved 
Oxygen

Eh

MCL> (umhos/cm) (C) (NTU) (mg/l) (mV)250 (2ndary) 10.0 250 (2ndary) 500 (2ndary)

Field Measurements

Sulfate TOC
Total 

Suspended 
Solids

Total Dissolved 
Solids

Bicarbonate
Alkalinity (as 

CaCO3)
Chloride Ammonia Nitrate

P-9 01/26/20 63.4 52 2.3 0.05* U 0.05 T 0.7 0.5* U 5* U 130 5.7 103 9.6 NM NM 36
01/26/20 63.4 52 2.3 0.05* U 0.07 T 0.7 0.5* U 5* U 121
04/15/20 63.4 52 2.2 0.03 T 0.04 T 0.6 0.5* U 5* U 111 5.8 100 9.9 NM 6.2 28
04/15/20 64.6 53 2.2 0.02 T 0.04 T 0.6 0.5* U 5* U 111
07/14/20 65.8 54 2.2 0.05* B1 0.10 T 1.2 0.5* U 5* U 109 5.8 107 10.4 NM 6.5 30
07/14/20 67.1 55 2.2 0.05* B1 0.09 T 1.1 0.5* U 5* U 112
10/16/20 63.4 52 2.2 0.05* U 0.05 T 0.7 0.5* U 5* U 104 5.8 100 10.2 NM 5.8 31
10/16/20 62.2 51 2.0 0.03 T 0.05 T 0.7 0.5* U 5* U 109
01/20/21 63.4 52 2.2 0.05* B1 0.08 0.6 J 0.1 T 5* U 65.5* J 5.7 102 9.9 NM 6.7 35
01/20/21 63.4 52 2.2 0.05* B1 0.05 T 1.5 J 0.2 T 5* U 129 J
04/13/21 62.2 51 2.0 0.05* B1 0.1* B1 0.6 0.1 T 5* U 124 6.8 100 10.0 NM 6.2 33
04/13/21 64.6 53 2.2 0.05* B1 0.1* B1 0.6 0.5* U 5* U 121
07/13/21 2.3 0.05* B1 0.12 1.5 0.5* U 5* U 111 5.6 105 10.7 NM NM 39
07/13/21 2.3 0.05* B1 0.12 1.4 0.5* U 5* U 116
10/27/21 63.0 51.7 2.2 0.09 0.04 T 0.6 0.5* U 5* U 118 6.0 103 9.9 NM 6.1 30
10/27/21 63.3 51.9 2.2 0.11 0.04 T 0.6 0.5* U 5* U 106
01/19/22 62.9 51.6 1.9 J 0.01 T 0.04 JT 0.5 J 0.1 T 5* U 112 J 6.1 103 9.8 NM 6.6 30
01/19/22 62.9 51.6 1.9 J 0.01 T 0.04 JT 0.5 J 0.1 T 5* U 109 J
04/05/22 60.8 49.9 2.5 0.05* B1 0.04 T 0.5 0.5* U 5* U 104 6.1 103 9.8 NM 6.6 30
04/05/22 61.3 50.3 2.5 0.05* B1 0.04 T 0.5 0.5* U 5* U 103
07/18/22 63.8 52.3 2.2 0.05* B1 0.08 T 0.9 0.2 T 5* U 113 6.0 104 10.4 NM 6.7 33
07/18/22 65.0 53.3 2.2 0.05* B1 0.07 T 0.9 0.1 T 5* U 115
10/12/22 67.4 55.3 2.4 0.05* U 0.13 1.4 0.5* U 5* U 116 6.1 109 10.2 NM 6.2 29
10/12/22 67.3 55.2 2.5 0.05* U 0.13 1.3 0.5* U 5* U 114
01/25/23 66.1 54.2 2.3 0.05* U 0.05 T 0.6 0.5* U 5* U 111 5.9 103 9.8 NM 6.0 39
01/25/23 66.0 54.1 2.3 0.05* U 0.05 T 0.6 0.5* U 5* U 109
04/05/23 62.2 51 2.2 0.05* U 0.05 T 0.6 0.5* U 5* U 105 5.8 98 9.7 NM 5.6 44
04/05/23 62.5 51.3 2.2 0.05* U 0.05 T 0.6 0.5* U 5* U 108
07/26/23 66.7 54.7 2.3 0.05* B1 0.14 1.5 0.1 T 5* U 128 6.0 108 10.8 NM 5.9 33
07/26/23 66.3 54.4 2.3 0.05* B1 0.14 1.5 0.5* U 5* U 122
10/30/23 64.1 52.6 2.1 0.05* B1 0.05 T 0.6 0.5* U 5* U 110 5.8 98 10.1 0.2 6.0 42
10/30/23 64.9 53.2 2.1 0.05* B1 0.05 T 0.6 0.5* U 5* U 107
01/29/24 64.4 52.8 4.6 0.02 B1 0.06 T 0.7 0.5 5 U 121 6.7 107 10.1 0.4 6.1 226
01/29/24 65.2 53.5 4.7 0.04 B1 0.06 T 0.6 0.4 T 5 U 115
04/02/24 61.8 50.7 4.2 0.05 B1 0.06 T 0.6 0.2 T 5 U 119 6.6 99 10.7 0.4 5.6 128
04/02/24 62.4 51.2 4.0 0.05 B1 0.05 T 0.6 0.4 T 5 U 118

count 88 88 91 25 91 95 40 9 94
max 84.1 69.0  4.7 0.118 J 0.15 50.0 0.6 U 5 U 141
min 1.9  0.009 T 0.04 T T U U

non-detects 70 4 2 55 90 2
average 64.4 52.8 2.3 0.0 0.1 1.9 0.2 2.8 105.3

sample stdev 10.5 8.6 0.5 0.0 0.0 7.1 0.2 2.6 29.2
variance 109.7 73.8 0.2 0.0 0.0 50.5 0.0 6.9 853.2

coeff. of variation 6.1 6.1 4.7 1.2 2.1 0.3 1.3 1 3.6
standard error 1.1 0.9 0.1 0.0 0.0 0.7 0.0 1 3.0
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Cowlitz County Headquarters Landfill
Inorganic Groundwater Quality Data and Statistics

mg/L

Location Date  pH
Specific 

Conduct. 
Temp. Turbidity

Dissolved 
Oxygen

Eh

MCL> (umhos/cm) (C) (NTU) (mg/l) (mV)250 (2ndary) 10.0 250 (2ndary) 500 (2ndary)

Field Measurements

Sulfate TOC
Total 

Suspended 
Solids

Total Dissolved 
Solids

Bicarbonate
Alkalinity (as 

CaCO3)
Chloride Ammonia Nitrate

U-1 01/27/16 80.5 66 1.3 0.42 0.02 T 0.15 T 2.5 72.0 86 6.5 166 9.0 88.7 3.5 19
04/04/16 80.5 66 1.5 0.39 0.1* U 0.18 T 2.8 49.5 90 6.8 172 9.0 41.0 0.9 10
07/11/16 82.9 68 1.6 0.38 0.1* U 0.21 2.9 54.5 100 6.8 171 10.6 NM 0.5 9
10/11/16 81.7 67 1.4 0.47 0.1* U 0.2* U 2.8 48.5 82 6.7 169 9.4 NM 0.0 18
01/26/17 85.3 70 1.6 0.42 0.1* U 0.13 T 3.0 64.8 106 J 6.7 168 8.6 NM 0.0 19
04/05/17 84.1 69 1.6 0.39 0.1* U 0.18 T 3.2 54.0 88 6.7 166 8.6 NM 0.0 14
07/25/17 78.0 64 2.1* T 0.40 T 0.04 T 50* U 3.5 43.0 110 6.8 165 11.5 NM 0.6 10
10/30/17 80.5 66 2.7* T 0.32 0.03 T 0.09 T 4.4* 36.0 110 6.9 164 9.1 NM 0.0 9
01/31/18 97.5 80 3.1* T 0.51 0.03 T 0.13 T 4.3* 48.0 100 6.8 199 8.4 NM 0.0 7
04/09/18 80.5 66 4.3* T 0.39 0.03 T 0.4* B1 5.8* 33.0 100 7.1 194 9.0 NM 0.0 -13
07/17/18 84.1 69 2.34* 0.59 0.1* U 0.11 T 3.2 29.0 106 6.5 182 11.8 NM 0.0 -18
10/21/18 79.2 65 1.5 0.22 0.1* U 0.21 2.5 J 19.5 114 6.3 165 9.0 NM 0.0 -6
01/16/19 87.8 72 1.9 0.28 0.1* U 0.2* U 2.2 26.5 86 5.9 186 8.5 NM 0.0 15
04/03/19 86.6 71 1.8 0.47 0.08 T 0.30 T 3.1 40.0 107 6.5 183 9.3 NM 0.0 -13
07/08/19 82.9 68 2.6* 0.44 0.1* U 0.18 T 3.0 22.5 129 6.5 180 10.2 NM 0.0 -12
10/28/19 39* 32 1.6 0.37 0.1* U 34.7* J 2.8 14.5 149 6.2 163 9.0 NM 0.0 7
01/26/20 84.1 69 1.5 0.46 0.1* U 0.3 T 2.6 30.0 115 6.2 176 8.8 NM NM 9
04/14/20 84.1 69 1.5 0.52 0.1* U 0.2 T 2.6 17.0 125 6.3 174 10.1 NM 0.0 5
07/13/20 82.9 68 1.6 0.05* B1 0.1* U 0.2 T 2.6 13.0 116 6.3 176 10.9 NM 0.0 5
10/15/20 80.5 66 1.4 0.47 0.1* U 0.2 T 2.6 31.5 122 6.3 166 9.7 NM 0.2 2
01/20/21 89.0 73 1.4 0.40 0.1* U 0.6 J 2.7 29.0 115 J 6.3 164 8.8 NM 0.1 4
04/12/21 85.3 70 1.4 0.055* 0.1* U 0.2 T 2.7 19.5 124 6.2 173 9.9 NM 0.2 6
07/13/21 1.5 0.41 0.1* U 0.2 T 2.4 24.5 106 6.1 169 11.7 NM 0.4 11
10/27/21 84.1 69 1.5 2.03* 0.1* U 0.1 T 3.1 25.0 136 6.7 169 9.5 NM 0.2 -2
01/18/22 87.9 72.1 1.8 J 0.53 0.1* U 0.3 JT 2.6 10.5 91 J 6.7 183 8.5 NM 0.1 -2
04/05/22 82.2 67.4 2.18* 0.54 0.1* U 0.1 T 2.6 20.0 141 6.7 183 8.5 NM 0.1 -2
07/18/22 85.2 69.9 1.5 0.46 0.1* U 0.1 T 2.7 19.5 107 6.8 174 10.7 NM 0.0 -8
10/12/22 93.0 76.3 1.6 0.45 0.1* U 0.1 T 2.7 11.5 115 7.2 171 9.4 NM 0.2 -29
01/25/23 85.1 69.8 1.5 0.59 0.1* U 0.1 T 2.7 23.5 108 6.4 175 8.5 NM 0.0 12
04/04/23 90.2 74 1.5 0.46 0.1* U 0.2 T 2.6 17.0 108 6.4 175 8.0 NM 0.0 13
07/26/23 84.0 68.9 1.4 0.38 0.1* U 0.1 T 2.6 11.0 122 6.6 169 11.2 NM 0.5 4
10/30/23 84.1 69 1.4 0.33 0.1* U 0.4* U 2.7 16.5 116 6.4 161 8.7 10.6 0.6 10
01/29/24 95.2 78.1 10.9 0.49 0.10 U 0.2 T 4.1 15.5 130 7.0 213 9.9 8.2 1.0 -96
04/02/24 99.1 81.3 9.9 0.41 0.02 T 0.1 T 4.0 8.0 121 6.7 204 10.1 10.4 0.2 -110

count 44 45 38 41 10 38 43 43 45
max 107.3 88.0  10.9  0.72 0.1 U 0.6 4.1 131.0 149
min 1.2  0.22 B1 0.02 U 0.06 U 1.8 8 82

non-detects 2 41 7 3
average 83.6 67.7 1.9 0.4 0.0 0.2 2.7 32.4 109.5

sample stdev 14.2 12.7 2.0 0.1 0.0 0.1 0.4 24.4 15.6
variance 202.0 162.5 4.1 0.0 0.0 0.0 0.2 594.3 244.6

coeff. of variation 5.9 5.3 0.9 4.9 1.4 2.0 6.6 1 7.0
standard error 2.1 1.9 0.3 0.0 0.0 0.0 0.1 4 2.3
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Cowlitz County Headquarters Landfill
Inorganic Groundwater Quality Data and Statistics

mg/L

Location Date  pH
Specific 

Conduct. 
Temp. Turbidity

Dissolved 
Oxygen

Eh

MCL> (umhos/cm) (C) (NTU) (mg/l) (mV)250 (2ndary) 10.0 250 (2ndary) 500 (2ndary)

Field Measurements

Sulfate TOC
Total 

Suspended 
Solids

Total Dissolved 
Solids

Bicarbonate
Alkalinity (as 

CaCO3)
Chloride Ammonia Nitrate

HGCS 01/27/16 59.7 49.0 2.8 0.06 4.4 0.7 5* U 78 5.5 118 17.7 NM NM 158
B1-P 04/05/16 54.9 45.0 2.9 0.05* B1 3.5 0.7 5* U 63 5.6 89 18.1 NM NM 158

07/11/16 58.5 48.0 2.7 0.05* B1 0.27 4.0 0.7 5* U 81 5.8 112 19.5 NM NM 63
10/10/16 50.0 41.0 2.5 0.05* B1 5.3 0.8 J 5* U 99 6.0 103 17.2 NM NM 51
01/26/17 63.4 52.0 2.9 0.05* B1 3.7 0.6 J 5* U 60 J 6.1 113 18.2 NM NM 56
04/05/17 57.3 47.0 2.6 0.05* B1 3.4 0.9 J 5* U 67 5.7 101 17.1 NM NM 56
07/25/17 41.5 34.0 2.6 T 0.05* B1 0.29 T 50.0 U 0.6 5* U 100* U 5.8 83 18.8 NM NM 68
10/30/17 39.0 32.0 3.0 T 0.05* U 2.5 T 0.9 B 5* U 100 T 6.2 86 15.3 NM NM 48
01/31/18 31.7 26.0 2.6 T,B 0.05* U 2.1 T 0.6 5 T 100 T 6.0 74 11.6 NM NM 44
04/09/18 31.7 26.0 2.5 T 0.05* U 2.0 T 0.6 5* U 100* U 6.1 74 11.5 NM NM 41
07/17/18 46.3 38.0 2.6 0.05* U 1.7 0.9 5* U 52 5.0 85 14.3 NM NM 78
10/21/18 48.8 40.0 2.6 0.05* U 1.8 1.0 J 5* U 61 5.0 90 15.8 NM NM NM
01/16/19 37.8 31.0 2.8 0.05* U 2.0 0.6 5* U 31 4.9 79 12.1 NM NM NM
04/03/19 40.2 33.0 2.5 0.05* U 1.8 0.8 5* U 61 5.7 83 14.0 NM NM 48.0
07/08/19 47.5 39.0 2.6 0.06 1.8 0.9 5* U 81 5.3 94 15.6 NM NM NM
10/29/19 52.4 43.0 2.8 0.05* U 3.0 J 0.3 T 5* U 89 5.2 97 17.0 NM NM NM
01/26/20 43.9 36.0 2.5 0.05* U 2.0 0.4 T 5* U 67 4.7 87 14.5 NM NM 91
04/14/20 51.2 42.0 2.8 0.03 T 2.0 0.8 5* U 65 5.1 101 16.9 NM NM 67
07/14/20 57.3 47.0 2.8 0.05* B1 2.2 0.9 5* U 84 5.2 113 19.3 NM NM 66
10/16/20 85.3 70.0 3.0 0.05* U 4.1 0.9 5* U 114 5.6 148 17.3 NM NM 44
01/20/21 56.1 46.0 2.8 0.05* U 2.2 J 0.7 5 109 J 5.0 103 15.1 NM NM 73
04/12/21 58.5 48.0 2.7 0.05* B1 1.9 0.8 5* U 116 5.2 104 15.6 NM NM 59
07/13/21 79.2 65.0 2.9 0.05* B1 2.8 0.5 T 5* U 93 5.2 128 18.1 NM NM 63
10/27/21 65.7 53.9 2.9 0.17 4.1 0.8 5* U 90 6.0 126 15.8 NM NM 37
01/19/22 49.4 40.5 2.5 J 0.03 T 1.7 J 1.4 5* U 51 J 5.7 94 15.0 NM NM 62
04/05/22 47.8 39.2 3.0 0.05* B1 1.9 0.5 5* U 59 5.7 94 15.0 NM NM 62
07/18/22 55.8 45.8 2.8 0.07 1.6 1.0 5* U 58 5.7 104 18.5 NM NM 54
10/11/22 74.6 61.2 3.0 0.05* B1 1.9 0.7 5* U 84 6.1 126 19.1 NM NM 35
01/25/23 46.5 38.1 2.6 0.05* B1 1.7 0.5* U 5* U 52 5.6 85 14.9 NM NM 59
04/04/23 47.4 38.9 2.6 0.05* U 1.8 0.3 T 5* U 52 5.2 86 14.3 NM NM NM
07/26/23 73.2 60.0 2.8 0.05* B1 1.7 0.7 14 89 6.0 138 19.7 NM NM 33
10/30/23 61.0 50.0 2.7 0.05 2.2 0.7 5* U 66 5.9 107 18.8 NM NM 38
01/29/24 43.4 35.6 2.7 0.04 B1 1.8 0.7 5 U 62 5.9 80 14.3 NM NM 117
04/02/24 46.3 38.0 2.7 0.05 B1 1.6 1.2 5 U 49 5.6 83 15.2 1.1 3.5 117

count 42 42 42 13 42 41 5 40
max 93.9 77.0  3.0 1.6 J 50.0 1.4 J 14 U 116
min 31.7 26.0 2.2 0.0 J 1.6 0.3 J 5 U 31

non-detects 31 1 1 38 2
average 57.4 47.1 2.7 0.2 3.9 0.7 6.7 76.0

sample stdev 15.5 12.7 0.2 0.4 7.4 0.2 3.8 19.5
variance 239.8 161.3 0.0 0.2 55.3 0.0 14.5 379.7

coeff. of variation 3.7 3.7 13.5 0.4 0.5 3.4 2 3.9
standard error 2.4 2.0 0.0 0.1 1.1 0.0 2 3.1

Note: U = not detected, MRL shown. J = concentration estimated because of QA/QC.
T = detected below the MRL, concentration estimated. UJ = MRL estimated because of QA/QC.
B1 = blank corrected, if reported concentration below MRL corrected to MRL. * = Outlier data point or other not used in statistical calculations.
B = detected in blank, not corrected. NM = not measured
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date
MCL>

C-1
01/14/15 0.05* U 0.5* U 5.0 0.039 0.010 T 0.24 0.017 T 0.12 0.036 0.22 1* U
04/09/15 0.05* U 0.5* U 5.2 0.041 0.011 T 0.2* B1 0.026 0.13 0.040 0.16 T 1* U
07/14/15 0.010 T 0.5* U 4.7 0.032 0.009 T 0.17 JT 0.019 T 0.14 0.024 0.52 J 1* U
10/27/15 0.05* U 0.5* U 4.0 0.027 0.008 JT 0.2* B1 0.021 0.17 0.046 0.48 1* U
01/26/16 0.012 T 0.5* U 5.4 0.038 0.019 T 0.2* B1 0.028 0.25 J 0.091 0.22 1* U
04/04/16 0.05* B1 0.5* U 4.9 0.042 0.015 T 0.2* B1 0.027 0.19 0.071 0.19 T 1* U
07/11/16 0.05* U 0.14 T 4.5 0.036 0.013 T 0.1 T 0.009 T 0.13 0.017 T 0.11 T 0.4* U
10/10/16 0.05* U 0.23 T 2.7 0.010 T 0.006 T 0.1 T 0.006 T 0.17 0.028 0.12 T 1* U
01/26/17 0.02 T 0.5* U 4.7 0.029 0.015 T 0.1 T 0.021 0.17 0.039 0.05 T 1* U
04/05/17 0.05* U 0.5* U 5.1 0.038 0.017 T 0.2* B1 0.016 T 0.12 0.029 0.17 T 0.4 T
07/25/17 0.5* U 0.12 5.6 0.5* U 0.250 U 0.5* U 0.032 T 0.38 T 0.100 0.24 T 1* U
10/30/17 0.5* U 0.07 T 3.5 0.5* U 0.250 U 0.5* U 1.0* U 0.46 T 0.1* U 0.24 T 1* U
01/31/18 1.0* U 0.06 T 7.9 0.5* U 0.250 U 0.5* U 0.046 T 0.41 T 0.220 B 0.12 T 1* U
04/09/18 1.0* U 0.05 T 6.6 0.5* U 0.250 U 0.2 T 0.033 T 0.37 T 0.100 0.24 T 1* U
07/17/18 0.05* U 0.12 T 5.1 0.046 0.013 T 0.1 T 0.051 0.30 0.076 0.2* B1 1* U
10/21/18 0.05* U 0.10 T 3.9 0.022 0.013 T 0.3 0.028 0.15 J 0.034 0.31 1* U
01/16/19 0.05* U 0.15 T 6.8 0.072 0.012 T 0.2* U 0.084* 0.31 0.338* 0.16 T 1* U
04/03/19 0.05* U 0.12 T 6.1 0.054 0.013 T 0.1 T 0.023 0.20 0.124 0.17 T 1* U
07/08/19 0.05* U 0.15 T 5.6 0.087 0.016 T 0.1 T 0.015 JT 0.12 0.041 J 0.08 T 0.2 JT
10/29/19 0.05* U 0.11 T 4.3 0.026 0.012 T 0.2 T 0.025 0.12 J 0.084 0.05 T 1* U
01/26/20 0.05* U 0.09 T 8.42* 0.106* 0.038* 0.2 0.058 0.33 0.44* J 0.13 T 1* U
04/14/20 0.05* U 0.09 T 5.3 0.054 0.012 T 0.1 T 0.016 T 0.15 0.110 0.08 T 1* U
07/14/20 0.05* U 0.13 T 5.2 0.046 0.014 JT 0.1 T 0.018 T 0.14 0.096 J 0.06 T 1* U
10/16/20 0.05* U 0.13 T 3.0 0.027 0.014 T 0.1 T 0.010 T 0.09 T 0.034 0.05 T 1* U
01/20/21 0.05* U 0.10 T 6.0 0.058 0.016 T 0.1 T 0.025 0.28 J 0.134 0.11 T 1* U
04/12/21 0.05* U 0.10 T 5.0 0.050 0.012 T 0.1 T 0.013 T 0.07 JT 0.030 J 0.2* U 1* U
07/13/21 0.05* U 0.12 T 4.7 0.032 0.009 T 0.2 T 0.02* U 0.13 0.026 0.17 T 1* U
10/27/21 0.05* U 0.5* U 4.5 0.041 0.013 T 0.2 T 0.012 T 0.11 J 0.057 0.07 T 1* U
01/19/22 0.05* U 0.5* U 5.9 0.050 0.015 T 0.1 T 0.014 T 0.14 0.041 0.12 T 1* U
04/05/22 0.05* U 0.5* U 5.6 0.056 0.018 T 0.2 T 0.009 T 0.13 0.040 0.06 T 1* U
07/18/22 0.05* U 0.09 T 5.0 0.041 0.010 T 0.2 T 0.02* U 0.05 T 0.014 T 0.05 T 1* U
10/11/22 0.05* U 0.11 T 3.7 0.022 0.009 T 0.3 J 0.012 T 0.07 T 0.278* 0.06 T 1* U
01/25/23 0.05* U 0.5* U 7.8 0.068 0.009 T 0.1 T 0.02* U 0.11 0.130 0.07 T 1* U
04/04/23 0.05* U 0.5* U 6.6 0.069 0.015 T 0.1 T 0.022 0.12 0.129 0.05 T 1* U
07/26/23 0.05* U 0.12 T 5.2 0.051 0.009 T 0.2 T 0.013 T 0.05 T 0.088 0.05 T 1* U
10/30/23 0.05* U 0.5* U 4.5 0.047 0.011 T 0.1 T 0.014 T 0.15 0.050 J 0.24 1* U
01/29/24 0.05 U 0.5 U 7.5 0.060 0.013 T 0.1 T 0.036 0.33 0.137 0.09 T 1.0 U
04/02/24 0.05 U 0.5 U 6.1 0.052 0.012 T 0.1 T 0.015 T 0.06 T 0.046 0.08 T 1.0 U

count 12 32 50 45 50 41 43 50 46 49 5
max 0.050 0.5 U 7.9 0.09 0.250 0.28  0.058 0.46 0.220 0.52 J 1 U
min 0.006 T 0.05 T 2.6 0.01 B1 0.004 T 0.04 T 0.006 T 0.05 T 0.005 T 0.05 T 0.2 T

non-detects 40 21 5 4 10 7 1 2 2 48
average 0.02 0.14 4.9 0.04 0.03 0.13 0.021 0.18 0.057 0.14 0.6

sample stdev 0.01 0.10 1.2 0.01 0.07 0.06 0.011 0.10 0.045 0.10 0.4
variance 0.00 0.01 1.4 0.00 0.00 0.00 0.000 0.01 0.002 0.01 0.2

coeff. of variation 1.3 1.4 4.1 2.9 0.5 2.1 1.9 1.8 1.3 1.5 1.4
standard error 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2

Total

50 (total) 1000 (2ndary) 15 100 106 0.05 1000 4 5
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date

C-1
01/14/15
04/09/15
07/14/15
10/27/15
01/26/16
04/04/16
07/11/16
10/10/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/08/19
10/29/19
01/26/20
04/14/20
07/14/20
10/16/20
01/20/21
04/12/21
07/13/21
10/27/21
01/19/22
04/05/22
07/18/22
10/11/22
01/25/23
04/04/23
07/26/23
10/30/23
01/29/24
04/02/24

count
max
min

non-detects
average

sample stdev
variance

coeff. of variation
standard error

0.099 0.02* U 0.46 0.80 5,200 7 T 2,590 6.6 473 4,630
0.069 0.02* B1 0.59 0.80 5,750 20 B1 2,810 7.1 864 4,880
0.093 0.02* U 0.91 0.87 J 8,520 21* U 3,950 6.4 650 5,670
0.123 0.02* U 0.62 1.11 J 6,250 20* U 3,060 3.9 480 5,050
0.104 0.005 T 0.38 2.56* J 4,870 20* U 2,470 7.1 490 4,740
0.168 0.02* B1 0.53 1.22 5,980 20* U 2,980 6.3 680 5,020
0.070 0.02* U 0.91 0.62 9,270 20* U 4,440 5.3 800 6,560

0.779* 0.02* U 1.37 0.80 11,400 20 U 5,270 1.3 950 7,940
0.175 0.02* B1 0.52 0.70 T 5,660 21* U 2,850 6.9 840 4,560
0.280 0.02* U 0.53 0.70 T 5,310 21* U 2,620 6.1 770 4,580
0.250 1.0* U 0.74 T 0.78 T 6,300 10* U 3,100 6.4 1,200 5,200
0.75* 1.0* U 0.31 T 0.87 T 4,000 10* U 1,800 3.1 2,700* 3,900
0.81* 0.36* U 0.18 T 1.30 1,300 10* U 660 8.7 2,700* 2,700
0.370 J 0.36* U 0.16 T 0.95 T 1,600 3 T 780 8.7 2,600* 2,500
0.387 0.01* U 0.98 2.0* B1 8,170 21* U 4,100 5.9 1,390 5,890
0.065 J 0.02* U 0.71 1.1 T 6,480 21* U 3,390 3.9 520 5,520
0.114 J 0.03 0.89 1.3 T 5,790 21* U 2,890 6.0 770 5,000
0.176 J 0.02 0.73 0.9 T 6,210 21* U 2,980 7.0 950 4,930
0.229 0.02* U 0.90 0.9 T 7,000 13 T 3,540 6.8 2,660* 4,920
0.076 J 0.04 0.67 1.0 T 7,570 10 T 3,700 3.4 650 6,140
0.169 J 0.04 0.41 2.5* 1,640 11 T 859 7.6 270 2,910
0.070 0.02* U 0.63 1.5 T 5,800 21* U 2,950 5.7 480 4,700
0.056 0.01 JT 0.76 1.2 JT 6,850 21* U 3,290 6.0 470 5,220
0.059 0.02* U 0.41 0.9 T 4,450 12 T 2,110 3.0 530 3,760
0.087 0.02* U 0.43 1.7 T 4,740 21* U 2,370 6.9 450 4,670
0.042 J 0.02* U 0.60 1.1 T 6,280 21* U 3,100 6.4 570 4,810
0.072 0.02* U 0.74 1.4 T 7,950 21* U 3,970 7.1 590 5,630
0.221 0.02* U 0.30 1.1 T 3,530 21* B1 1,700 6.0 1,010 3,580
0.368 0.02* U 0.28 1.5 T 4,990 21* U 2,390 6.9 1,230 4,130
0.439 0.02* U 0.12 T 1.1 T 2,000 21* U 953 7.4 1,270 2,860
0.074 0.02* U 0.61 0.9 T 6,770 21* U 3,280 6.4 580 5,070
0.069 0.02* U 0.68 0.7 T 7,610 21* U 3,770 4.2 610 5,370
0.055 0.02* U 0.15 T 3.0* J 3,370 15 T 1,670 7.8 310 3,820
0.094 0.01 T 0.21 1.3 T 2,390 28 1,190 9.6 270 3,150
0.043 J 0.02* U 0.76 1.0 T 7,440 21* U 3,640 6.0 620 5,690

0.989* 0.02* U 0.19 T 1.2 T 2,510 21* U 1,280 6.4 330 3,160
6.000 0.02 U 0.16 T 1.6 T 1,340 21 U 715 8.8 9,600 2,540
1.500 0.02 U 0.51 1.0 T 5,820 21 U 2,830 7.2 7,360 4,750

47 11 51 46 49 16 49 49 45 49
6.000 0.04 U 1.37 1.70 11,400 28 T 5,270 9.6 9,600 7,940
0.022 0.001 T 0.12 0.47 B 1,300 3 U 660 1.3 270 T 2,500

42 2 37
0.277 0.02 0.58 1.01 5,725.1 13.6 2,815.0 6.1 1,008.7 4,786.3
0.882 0.01 0.28 0.28 2,362.4 7.1 1,124.7 1.8 1,667.4 1,208.6
0.778 0.00 0.08 0.08 5,580,917.2 49.8 1,264,844.4 3.1 2,780,087.8 1,460,627.9

0.3 1.3 2.1 3.6 2.4 1.9 2.5 3.4 0.6 4.0
0.1 0.0 0.0 0.0 337.5 1.8 160.7 0.3 248.6 172.7

Total Dissolved

Calcium Iron Magnesium
50 2 5000 (2ndary) 300 (2ndary)

Thallium Vanadium Zinc Manganese Potassium
50 (2ndary)

Sodium
Geochecmical Metals

Silver
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date
MCL> 50 (total) 1000 (2ndary) 15 100 106 0.05 1000 4 5

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium

C-2
01/14/15 0.05* U 0.5* U 9.1 0.011 T 0.019 T 0.2* B1 1.55 0.27 0.025 0.26 1* U
04/09/15 0.05* B1 0.5* U 8.9 0.017 T 0.018 T 0.2* B1 1.71 0.25 0.039 0.25 0.3 T
07/14/15 0.05* U 0.5* U 8.8 0.013 T 0.010 T 0.14 JT 1.97 0.22 0.029 0.23 JT 1* U
10/28/15 0.05* U 0.5* U 8.5 0.017 T 0.2* UJ 0.2* B1 0.506 0.30 0.039 0.43 1* U
01/27/16 0.007 T 0.5* U 8.5 0.014 T 0.011 T 0.2* B1 0.410 0.23 J 0.027 0.25 1* U
04/05/16 0.05* B1 0.5* U 7.9 0.014 T 0.016 T 0.2* B1 0.419 0.25 0.010 T 0.25 1* U
07/12/16 0.05* U 0.5* U 9.0 0.014 T 0.010 T 0.03 T 0.526 0.29 0.009 T 0.35 1* U
10/11/16 0.05* U 0.5* U 8.7 0.013 T 0.015 T 0.03 T 0.720 0.30 0.031 0.36 1* U
01/26/17 0.05* U 0.5* U 8.2 0.02* U 0.016 T 0.2* U 0.769 0.24 0.020 0.54 1* U
04/05/17 0.05* U 0.5* U 8.8 0.02* U 0.018 T 0.27 0.938 0.23 0.008 T 0.29 0.3 T
07/25/17 0.5* U 0.04 T 9.4 0.5* U 0.25* U 0.5* U 1.100 0.60 0.1* U 0.34 T 1* U
10/30/17 0.5* U 0.1* U 8.0 0.5* U 0.25* U 0.5* U 1.100 0.70 0.1* U 0.33 T 1* U
01/31/18 1.0* U 0.04 T 8.2 0.5* U 0.25* U 0.5* U 1.400 0.57 .015* B 0.32 T 0.3 T
04/09/18 1.0* U 0.1* U 8.4 0.5* U 0.25* U 0.5* U 1.100 0.44 T 0.045 T 0.27 T 1* U
07/17/18 0.05* U 0.5* U 8.2 0.020 B1 0.017 T 0.03 T 1.110 0.35 0.043 0.32 1* U
10/21/18 0.05* U 0.5* U 7.9 0.013 T 0.018 T 0.09 T 1.010 0.19 J 0.017 T 0.31 1* U
01/16/19 0.05* U 0.5* U 7.7 0.013 T 0.013 T 0.2* U 1.030 0.24 0.014 T 0.20 T 1* U
04/03/19 0.05* U 0.5* U 8.3 0.010 T 0.011 T 0.05 T 0.989 0.16 0.02* U 0.18 T 1* U
07/07/19 0.05* U 0.09 T 8.6 0.013 T 0.018 T 0.2* U 0.823 J 0.24 0.020 J 0.27 1* U
10/29/19 0.05* U 0.5* U 8.5 0.005 T 0.024 0.10 T 0.580 0.17 J 0.019 T 0.29 1* U
01/26/20 0.05* U 0.5* U 8.1 0.013 T 0.011 T 0.07 T 0.646 0.14 0.014 T 0.19 T 1* U
04/15/20 0.05* U 0.5* U 7.8 0.012 T 0.014 T 0.10 T 0.318 0.18 0.02* U 0.27 1* U
07/14/20 0.05* U 0.5* U 8.0 0.008 T 0.016 JT 0.10 T 0.411 0.15 0.024 J 0.35 1* U
10/15/20 0.05* U 0.5* U 8.2 0.013 T 0.018 T 0.07 T 0.199 0.15 0.012 T 0.29 1* U
01/19/21 0.05* U 0.5* U 7.2 0.011 T 0.012 T 0.11 T 0.560 0.20 J 0.022 0.29 1* U
04/13/21 0.05* U 0.5* U 7.9 0.011 T 0.013 T 0.08 T 0.215 0.38 J 0.02* U 0.25 1* U
07/13/21 0.05* U 0.5* U 7.6 0.006 T 0.2* U 0.12 T 0.239 0.12 0.009 T 0.16 T 1* U
10/27/21 0.05* U 0.5* U 7.7 0.012 T 0.2* U 0.12 T 0.638 0.14 J 0.024 0.26 1* U
01/19/22 0.05* U 0.5* U 8.1 0.012 T 0.013 T 0.17 T 0.442 0.16 0.018 T 0.24 1* U
04/05/22 0.05* U 0.5* U 7.7 0.015 T 0.2* U 0.19 T 0.071 0.12 0.007 T 0.19 T 1* U
07/18/22 0.05* U 0.5* U 7.5 0.012 T 0.2* U 0.14 T 0.042 0.09 T 0.02* U 0.19 T 1* U
10/12/22 0.05* U 0.5* U 7.4 0.010 T 0.2* U 0.19 JT 0.327 0.06 T 0.02* U 0.17 T 1* U
01/25/23 0.05* U 0.5* U 7.4 0.007 T 0.2* U 0.21 0.056 0.09 T 0.02* U 0.16 T 1* U
04/05/23 0.05* U 0.5* U 7.1 0.008 T 0.010 T 0.10 T 0.229 0.08 T 0.02* U 0.14 T 1* U

07/26/23 0.05* U 0.5* U 7.5 0.012 T 0.2* U 0.17 T 0.174 0.07 T 0.02* U 0.16 T 1* U

10/30/23 0.05* U 0.5* U 7.0 0.011 T 0.008 T 0.09 T 0.245 0.06 T 0.02* U 0.14 T 1* U

01/29/24 0.05 U 0.5 U 7.8 0.010 T 0.020 U 0.12 T 0.140 0.06 T 0.020 U 0.11 T 1 U

04/02/24 0.05 U 0.5 U 7.8 0.013 T 0.020 U 0.18 T 0.048 0.10 0.020 U 0.17 T 1 U

count 9 5 49 42 36 35 49 49 37 49 6
max 0.05 U 0.5 U 9.4 0.02 U 0.02 U 0.28  1.970 J 0.70 0.045 0.54 1 U
min 0.005 T 0.0 U 7.0 0.005 T 0.006 T 0.02 U 0.042 0.06 0.007 T 0.11 T 0.3 U

non-detects 42 46 9 15 13 13 45
average 0.0 0.2 8.1 0.01 0.01 0.12 0.610 0.24 0.024 0.24 0.6

sample stdev 0.0 0.2 0.5 0.00 0.00 0.07 0.458 0.14 0.010 0.09 0.3
variance 0.0 0.1 0.3 0.00 0.00 0.00 0.210 0.02 0.000 0.01 0.1

coeff. of variation 1.3 1.0 15.5 4.0 3.0 1.8 1.3 1.7 2.3 2.7 1.7
standard error 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1

Total
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date

C-2
01/14/15
04/09/15
07/14/15
10/28/15
01/27/16
04/05/16
07/12/16
10/11/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/07/19
10/29/19
01/26/20
04/15/20
07/14/20
10/15/20
01/19/21
04/13/21
07/13/21
10/27/21
01/19/22
04/05/22
07/18/22
10/12/22
01/25/23
04/05/23

07/26/23

10/30/23

01/29/24

04/02/24

count
max
min

non-detects
average

sample stdev
variance

coeff. of variation
standard error

Calcium Iron Magnesium
50 2 5000 (2ndary) 300 (2ndary)

Thallium Vanadium Zinc Manganese Potassium
50 (2ndary)

Sodium
Geochecmical Metals

Silver

0.008 T 0.02* U 0.09 T 1.20 3,010 4 T 1,190 50.2 528 8,730
0.029 0.02* B1 0.11 T 1.10 2,860 20* B1 1,130 59.9 1,070* 9,150
0.02* B1 0.02* B1 0.11 T 1.06 J 2,780 6 T 1,090 67.4 480 8,740
0.007 T 0.02* U 0.15 T 2.07 J 3,310 4 T 1,280 18.8 280 T 6,430
0.014 T 0.002 T 0.07 T 2.03 J 3,390 20* U 1,340 19.9 560 7,200
0.034 0.02* B1 0.07 T 0.70 3,630 20* B1 1,510 30.1 560 7,240
0.021 0.02* U 0.07 T 0.87 3,410 3 T 1,400 36.4 990 6,870
0.013 T 0.02* B1 0.08 T 1.50 3,200 20* U 1,300 41.9 640 7,380
0.017 T 0.02* B1 0.06 T 2.00 3,230 21* U 1,370 57.9 670 6,870
0.007 T 0.02* U 0.2* B1 0.90 T 3,050 21* U 1,260 64.4 570 7,310
0.25* U 1.0* U 0.08 T 0.87 T 3,000 12 1,200 70.0 630 T 8,100
0.25* U 1.0* U 0.07 T 0.90 T 3,000 4 T 1,100 64.0 1,800* 8,500
0.22* 0.36* U 0.18* T 0.81 T 2,600 10* U 1,000 73.0 1,700* 9,100
0.18* JT 0.36* U 0.08 T 0.72 T 2,500 5 T 1,000 77.0 2,200* 9,000

0.167* 0.011 T 0.07 T 2.0* B1 2,600 14 T 1,190 112.0 1,350* 9,560
0.018 JT 0.02* U 0.2* B1 1.20 T 2,370 12 T 1,150 110.0 510 9,580
0.010 JT 0.015 T 0.07 T 0.80 T 2,540 21* U 1,150 124.0 660 9,960

0.059* J 0.013 T 0.06 T 0.70 T 2,370 21* U 1,010 107.0 830 9,570
0.13* 0.015 T 0.15 T 1.10 T 2,690 15 T 1,290 133.0 1,780* 8,880
0.011 JT 0.023 0.05 T 1.30 T 2,650 21* U 1,180 111.0 590 9,520
0.02* U 0.022 0.07 T 0.90 T 2,730 21* U 1,260 103.0 500 8,920
0.013 T 0.02* U 0.2* U 0.90 T 2,580 21* U 1,210 96.7 500 8,680
0.086 0.02* U 0.06 T 1.50 JT 2,510 14 T 1,130 96.8 460 8,950
0.009 T 0.02* U 0.06 T 1.20 T 2,780 9 T 1,280 91.5 550 8,490
0.029 0.015 T 0.2* U 1.60 T 2,590 21* U 1,260 81.6 540 8,890
0.012 T 0.02* U 0.06 T 1.40 T 3,000 21* U 1,470 70.2 510 8,320
0.02* U 0.02* U 0.06 T 1.50 T 2,750 12 T 1,230 59.9 440 8,230
0.060 0.02* U 0.05 T 0.90 T 2,720 21* B1 1,220 46.4 840 7,640

0.079* 0.02* U 0.04 T 1.10 T 3,040 21* U 1,420 42.7 720 7,900
0.148* 0.02* U 0.2* U 0.90 T 3,130 21* U 1,420 37.1 970 8,020
0.019 T 0.02* U 0.2* U 0.80 T 3,440 21* U 1,830 10.8 570 7,600
0.014 T 0.02* U 0.2* U 0.90 T 3,160 21 T 1,550 28.6 460 7,640
0.02* U 0.02* U 0.07 T 4.6* J 3,330 11 T 1,760 11.9 460 7,720
0.02* U 0.02* U 0.2* U 0.90 T 3,090 21* U 1,440 32.1 480 8,200

0.016 JT 0.02* U 0.04 T 1.00 T 3,220 11 T 1,600 19.6 540 7,940

0.012 T 0.02* U 0.2* U 0.80 T 3,140 21* U 1,480 33.9 520 7,910

2.370 0.020 U 0.20 U 1.10 T 3,310 21 U 1,660 23.5 8,760 7,790

0.491 0.020 U 0.20 U 1.00 T 3,650 13 T 1,890 21.7 4,730 7,930

35 19 38 47 47 22 47 47 41 47
2.370 0.02 U 0.20 2.1 3,650 21 U 1,890 133.0 8,760 9,960
0.006 T 0.002 T 0.04 T 0.70 2,370 3 U 1,000 3.8 T 280 6,040

8 38 11 1 26
0.101 0.02 0.08 1.11 2,998.3 10.0 1,310.4 52.4 884.6 8,163.4
0.403 0.01 0.04 0.33 334.0 5.2 202.2 36.6 1,424.1 870.5
0.162 0.00 0.00 0.11 111,584.0 26.6 40,899.8 1,340.6 2,028,160.7 757,722.9

0.3 2.1 2.2 3.4 9.0 1.9 6.5 1.4 0.6 9.4
0.1 0.0 0.0 0.0 48.7 1.1 29.5 5.3 222.4 127.0

Total Dissolved
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date
MCL> 50 (total) 1000 (2ndary) 15 100 106 0.05 1000 4 5

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium

P-9
01/26/20 0.1* U 0.60 1.0 0.02* U 0.02* U 0.2 0.012 T 0.12 0.080* J 0.08 T 1.0* U
01/26/20 0.1* U 0.52 1.1 0.02* U 0.02* U 0.2 T 0.024 0.12 0.048* J 0.07 T 1.0* U
04/15/20 0.1* U 0.49 T 0.8 0.02* U 0.02* U 0.2 T 0.02* U 0.07 T 0.016 T 0.06 T 1.0* U
04/15/20 0.1* U 0.48 T 0.8 0.02* U 0.02* U 0.2 0.02* U 0.06 T 0.016 T 0.08 T 1.0* U
07/14/20 0.1* U 0.57 0.9 0.02* U 0.02* U 0.2 0.02* U 0.08 T 0.017 JT 0.07 T 1.0* U
07/14/20 0.1* U 0.57 0.9 0.02* U 0.02* U 0.2 T 0.02* U 0.08 T 0.024 J 0.10 T 1.0* U
10/16/20 0.1* U 0.53 0.9 0.02* U 0.02* U 0.1 T 0.009 T 0.11 0.028 0.05 T 1.0* U
10/16/20 0.1* U 0.54 0.9 0.02* U 0.02* U 0.2 T 0.02* U 0.09 T 0.030 0.08 T 1.0* U
01/20/21 0.1* U 0.55 1.1 0.02* U 0.02* U 0.2 T 0.011 T 0.08 JT 0.029 0.07 T 1.0* U
01/20/21 0.1* U 0.58 1.1 0.01 T 0.02* U 0.2 T 0.012 T 0.13 J 0.032 0.07 T 1.0* U
04/13/21 0.1* U 0.55 1.1 0.01 T 0.02* U 0.2 T 0.02* U 0.14 J 0.035 J 0.08 T 1.0* U
04/13/21 0.1* U 0.50 1.1 0.01 T 0.02* U 0.2 T 0.013 T 0.13 J 0.035 J 0.16 T 1.0* U
07/13/21 0.1* U 0.48 T 1.0 0.02* U 0.02* U 0.2 0.02* U 0.07 T 0.016 T 0.08 T 1.0* U
07/13/21 0.1* U 0.62 1.1 0.02* U 0.02* U 0.3 0.02* U 0.08 T 0.016 T 0.06 T 1.0* U
10/27/21 0.1* U 0.46 T 0.9 0.01 T 0.02* U 0.2 0.02* U 0.05 JT 0.013 T 0.07 T 1.0* U
10/27/21 0.1* U 0.46 T 0.9 0.01 T 0.02* U 0.2 T 0.010 T 0.16 J 0.019 T 0.09 T 1.0* U
01/19/22 0.1* U 0.54 1.1 0.01 T 0.02* U 0.3 0.02* U 0.08 T 0.018 T 0.09 T 1.0* U
01/19/22 0.1* U 0.60 1.2 0.01 T 0.02* U 0.3 0.02* U 0.07 T 0.017 T 0.06 T 1.0* U
04/05/22 0.1* U 0.44 T 1.3 0.01 T 0.02* U 0.2 0.02* U 0.06 T 0.019 T 0.08 T 1.0* U
04/05/22 0.1* U 0.51 1.3 0.01 T 0.02* U 0.2 0.02* U 0.06 T 0.020 0.05 T 1.0* U
07/18/22 0.1* U 0.50 1.4 0.01 T 0.02* U 0.2 0.02* U 0.1* U 0.019 T 0.07 T 1.0* U
07/18/22 0.1* U 0.53 1.2 0.01 T 0.02* U 0.2 0.02* U 0.07 T 0.017 T 0.07 T 1.0* U
10/12/22 0.1* U 0.56 1.4 0.02* U 0.02* U 0.4 J 0.013 T 0.06 T 0.016 T 0.11 T 1.0* U
10/12/22 0.1* U 0.57 1.4 0.02* U 0.02* U 0.2 J 0.009 T 0.1* U 0.014 T 0.09 T 1.0* U
01/25/23 0.1* U 0.57 1.2 0.02* U 0.02* U 0.3 0.02* U 0.07 T 0.011 T 0.05 T 1.0* U
01/25/23 0.1* U 0.61 1.3 0.02* U 0.02* U 0.3 0.02* U 0.08 T 0.008 T 0.07 T 1.0* U
04/05/23 0.1* U 0.51 1.3 0.01 T 0.02* U 0.2 0.02* U 0.07 T 0.009 T 0.07 T 1.0* U
04/05/23 0.1* U 0.51 1.2 0.02* U 0.02* U 0.2 0.02* U 0.05 T 0.013 T 0.05 T 1.0* U
07/26/23 0.1* U 0.58 1.3 0.01 T 0.02* U 0.2 0.02* U 0.08 T 0.020 0.11 T 1.0* U
07/26/23 0.1* U 0.58 1.3 0.01 T 0.02* U 0.2 0.02* U 0.07 T 0.013 T 0.09 T 1.0* U
10/30/23 0.1* U 0.50 T 0.9 0.01 T 0.02* U 0.1 T 0.02* U 0.07 T 0.015 JT 0.09 T 1.0* U
10/30/23 0.1* U 0.50 0.9 0.02* U 0.02* U 0.2 T 0.02* U 0.07 T 0.014 JT 0.13 T 1.0* U
01/29/24 0.1* U 0.52 1.3 0.01 T 0.02* U 0.2 T 0.02* U 0.07 T 0.018 T 0.07 T 1.0* U
01/29/24 0.1 U 0.55 1.4 0.01 T 0.02 U 0.2 T 0.020 U 0.10 0.019 T 0.07 T 1 U
04/02/24 0.1 U 0.48 T 1.5 0.01 T 0.01 T 0.2 T 0.020 U 0.06 T 0.019 T 0.13 T 1 U
04/02/24 0.1 U 0.50 1.5 0.02 U 0.01 T 0.2 0.020 U 0.06 T 0.023 0.11 T 1 U

count 16 94 94 41 12 79 56 84 82 94 15
max 0.05 U 0.69 1.6 0.13 U 0.02 U 0.38  0.068 0.25 0.073 0.48 1 U
min 0.005 T 0.44 0.8 0.005 T 0.003 T 0.04 T 0.007 T 0.05 T 0.008 TJ 0.05 T 0.14 T

non-detects 81 54 83 15 41 2 8 4 82
average 0.0 0.6 1.2 0.01 0.01 0.18 0.022 0.11 0.024 0.16 0.4

sample stdev 0.0 0.1 0.2 0.02 0.00 0.07 0.010 0.05 0.012 0.11 0.3
variance 0.0 0.0 0.0 0.00 0.00 0.00 0.000 0.00 0.000 0.01 0.1

coeff. of variation 1.1 11.0 6.8 0.5 2.1 2.7 2.2 2.2 2.1 1.5 1.4
standard error 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Total
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date

P-9
01/26/20
01/26/20
04/15/20
04/15/20
07/14/20
07/14/20
10/16/20
10/16/20
01/20/21
01/20/21
04/13/21
04/13/21
07/13/21
07/13/21
10/27/21
10/27/21
01/19/22
01/19/22
04/05/22
04/05/22
07/18/22
07/18/22
10/12/22
10/12/22
01/25/23
01/25/23
04/05/23
04/05/23
07/26/23
07/26/23
10/30/23
10/30/23
01/29/24
01/29/24
04/02/24
04/02/24

count
max
min

non-detects
average

sample stdev
variance

coeff. of variation
standard error

Calcium Iron Magnesium
50 2 5000 (2ndary) 300 (2ndary)

Thallium Vanadium Zinc Manganese Potassium
50 (2ndary)

Sodium
Geochecmical Metals

Silver

0.06 J 0.02* U 2.72 2.0* U 12,400 21* U 1,840 0.2 T 760 8,070
0.03 J 0.02* U 2.77 2.0* U 12,300 21* U 1,810 0.2 T 760 8,000
0.02 T 0.02* U 2.43 0.60 T 11,600 21* U 1,690 1.1* U 670 7,770
0.02 0.02* U 2.41 0.60 T 11,600 21* U 1,690 1.1* U 680 7,690
0.02 T 0.02* U 2.56 0.80 JT 12,300 21* U 1,690 1.1* U 680 8,260
0.02 T 0.02* U 2.59 0.70 JT 12,200 12 T 1,680 1.1* U 690 8,390
0.02 0.02* U 2.30 0.60 T 12,300 11 T 1,710 1.1* U 790 7,600
0.02 T 0.02* U 2.38 0.50 T 12,500 16 T 1,710 1.1* U 750 7,590
0.02 T 0.02* U 2.71 1.00 T 11,400 21* U 1,620 1.1* U 710 8,340
0.02 0.02* U 2.68 0.50 T 11,100 21* U 1,580 1.1* U 750 8,230
0.08 J 0.02* U 2.50 0.70 T 11,800 21* U 1,690 0.3 T 740 7,810
0.05 J 0.02* U 2.62 0.70 T 11,700 21* U 1,680 0.3 T 730 7,870
0.02 0.02* U 2.38 0.50 T 12,900 21* U 1,820 0.5 T 710 8,270
0.01 T 0.02* U 2.44 2.0* U 13,500 21* U 1,860 0.8 T 740 8,450
0.07 0.02* U 2.37 0.60 T 11,600 21* U 1,630 0.4 T 900 7,360
0.06 0.02* U 2.30 1.00 T 11,800 21* U 1,650 0.3 T 930 7,470
0.02 T 0.02* U 2.59 0.60 T 12,100 21* U 1,750 1.1* U 790 7,870
0.02 0.02* U 2.71 0.60 T 12,200 21* U 1,760 1.1* U 720 7,960
0.03 0.02* U 2.46 2.0* U 12,300 21* U 1,740 1.1* U 870 7,920
0.03 0.02* U 2.42 2.0* U 12,300 21* U 1,730 1.1* U 930 7,940
0.01 T 0.02* U 2.49 2.0* U 11,500 21* U 1,670 0.3 T 710 7,780
0.01 T 0.02* U 2.53 2.0* U 11,400 21* U 1,650 1.1* U 730 7,810
0.01 T 0.02* U 2.44 2.0* U 13,300 9 T 1,920 1.1* U 740 8,110

0.02* U 0.02* U 2.53 2.0* U 13,300 13 T 1,920 1.1* U 740 8,050
0.02* U 0.02* U 2.72 2.7* J 12,100 21* U 1,710 0.2 T 690 9,190
0.02* U 0.02* U 2.76 3.9* J 12,100 21* U 1,710 1.1* U 700 8,050
0.02 T 0.02* U 2.54 0.50 T 12,200 21* U 1,760 0.3 T 740 8,240
0.01 T 0.02* U 2.40 2.0* U 12,100 21* U 1,740 0.7 T 700 8,040
0.02 JT 0.02* U 2.66 2.0* U 12,700 21* U 1,840 0.3 T 810 8,870
0.04 J 0.02* U 2.61 0.60 T 12,700 21* U 1,850 1.1* U 820 8,870
0.02 T 0.02* U 2.31 0.50 T 12,800 21* U 1,820 1.1* U 750 8,140
0.02 T 0.02* U 2.43 0.80 T 12,600 21* U 1,800 1.1* U 730 8,090
1.78 0.020 U 2.55 0.80 T 12,200 21 U 1,730 1.1* U 3,720 8,120
1.57 0.020 U 2.63 0.90 T 12,300 21 U 1,730 1.1 U 3,300 8,160
0.37 0.020 U 2.45 2.00 U 12,200 21 U 1,680 0.3 T 2,950 8,150
0.38 0.020 U 2.54 0.60 T 12,100 21 U 1,670 0.2 T 2,640 8,240

62 11 94 67 92 26 92 53 80 92
1.780 1.00 U 3.00 2.0 13,500 21 U 1,940 1.3 T 3,720 9,270
0.004 T 0.002 T 2.07 0.20 T 11,100 3 T 1,580 0.1 T 590 7,360

31 88 25 80 40
0.107 0.12 2.53 0.60 12,262 12 1,768 0.34 875 8,226
0.298 0.30 0.18 0.29 469 6 83 0.25 539 362
0.089 0.09 0.03 0.09 220,405 32 6,841 0.06 291,032 131,030

0.4 0.4 14.2 2.0 26.1 2.1 21.4 1.3 1.6 22.7
0.0 0.1 0.0 0.0 48.9 1.1 8.6 0.0 60.3 37.7

Total Dissolved
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date
MCL> 50 (total) 1000 (2ndary) 15 100 106 0.05 1000 4 5

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium

U-1
01/14/15 0.012 T 4.5 59 0.05 0.007 T 0.44 6.76 1.55 0.505 1.19 1* U
04/09/15 0.05* B1 4.6 59 0.06 0.019 T 1.63* 6.59 2.13 0.731 1.46 0.3 T
07/14/15 0.047 T 4.6 56 0.05 0.016 T 2.79* 6.62 1.94 0.620 1.98 1* U
10/27/15 0.024 T 4.6 64 0.136* 0.022 J 1.78* 6.32 3.06 1.43* 2.34 1* U
01/27/16 0.020 T 5.0 58 0.08 0.012 T 2.37* 6.13 1.86 J 0.784 1.30 1* U
04/04/16 0.05* B1 5.2 51 0.03 0.012 T 1.3* 5.65 0.76 0.361 1.26 1* U
07/11/16 0.015 T 5.1 56 0.04 0.02* U 1.79* 6.55 0.93 0.416 2.14 1* U
10/11/16 0.05* U 4.7 66 0.07 0.009 T 1.2* 6.85 1.08 0.654 5.15* 1* U
01/26/17 0.05* U 4.7 54 0.05 0.02* U 0.67 6.29 0.98 0.599 3.46 1* U
04/05/17 0.009 T 5.7 55 0.04 0.013 T 0.65 6.29 1.00 0.465 3.36 1* U
07/25/17 0.05* U 5.5 55 0.5* U 0.25* U 0.57 6.00 1.20 0.410 2.50 1.0* U
10/30/17 0.05* U 5.6 51 0.5* U 0.25* U 0.62 6.00 1.40 0.480 2.00 1* U
01/31/18 1.000 U 5.2 51 0.5* U 0.25* U 0.84 6.80 1.00 0.350 2.70 1* U
04/09/18 1.000 U 5.4 51 0.5* U 0.25* U 0.21 T 6.20 1.10 0.230 1.70 1* U
07/17/18 0.026 T 4.0 48 0.03 0.015 T 0.20 6.64 0.67 0.245 1.86 1* U
10/21/18 0.05* U 4.8 45 0.02 T 0.009 T 0.17 T 5.55 0.45 J 0.158 1.45 1* U
01/16/19 0.05* U 3.7 49 0.02 0.016 T 0.06 T 6.97 0.49 0.186 1.46 1* U
04/03/19 0.05* U 3.8 50 0.03 0.02* U 0.32 6.97 1.09 0.453 1.51 1* U
07/08/19 0.05* U 2.3 38 0.02* U 0.02* U 0.04 T 6.01 J 0.41 0.040 J 1.17 1* U
10/28/19 0.05* U 5.3 48 0.02 T 0.014 T 0.23 5.65 0.70 J 0.222 1.12 1* U
01/26/20 0.05* U 4.3 53 0.03 0.010 T 0.22 6.83 0.71 0.237 J 1.40 1* U
04/14/20 0.05* U 3.6 49 0.02 T 0.02* U 0.20 T 7.03 0.74 0.187 1.23 1* U
07/13/20 0.021 T 3.8 49 0.01 T 0.011 JT 1.36* 6.92 0.51 0.136 J 2.12 1* U
10/15/20 0.05* U 5.1 50 0.03 0.018 T 0.25 5.80 0.94 0.299 1.77 1* U
01/20/21 0.05* U 4.5 48 0.02 T 0.02* U 0.20 T 6.75 0.61 0.189 1.49 1* U
04/12/21 0.05* U 4.7 49 0.02 0.009 T 0.17 T 6.39 0.49 J 0.190 J 1.50 1* U
07/13/21 0.05* U 4.4 49 0.02 T 0.02* U 0.24 6.28 0.49 0.172 1.34 1* U
10/27/21 0.05* U 5.7 47 0.02 T 0.02* U 0.48 5.48 0.44 J 0.156 1.34 1* U
01/18/22 0.05* U 4.4 52 0.01 T 0.02* U 0.22 7.17 0.38 0.125 1.64 1* U
04/05/22 0.05* U 4.5 49 0.02 0.011 T 0.28 6.82 0.69 0.214 1.70 1* U
07/18/22 0.05* U 5.1 48 0.01 T 0.02* U 0.17 T 6.31 0.45 0.145 1.13 1* U
10/12/22 0.05* U 5.6 45 0.01 T 0.02* U 0.23 J 5.76 0.32 0.083 0.94 1* U
01/25/23 0.05* U 5.8 49 0.02* U 0.02* U 0.23 6.34 0.31 0.086 1.00 1* U
04/04/23 0.051 5.4 48 0.02 T 0.009 T 0.22 6.53 0.36 0.118 1.02 1* U
07/26/23 0.05* U 5.9 47 0.01 T 0.02* U 0.18 T 6.23 1.43 0.197 1.12 1* U
10/30/23 0.05* U 6.0 46 0.01 T 0.02* U 0.13 T 5.45 0.35 0.108 J 0.89 1* U
01/29/24 0.050 U 3.7 48 0.01 T 0.009 T 0.14 T 7.25 0.36 0.101 1.28 1* U
04/02/24 0.050 U 3.7 48 0.02 T 0.017 T 0.18 T 7.51 0.39 0.113 1.21 1* U

count 19 50 50 33 28 41 50 50 49 49 3
max 1.00 U 8.2 66 0.08 U 0.11 0.84  7.51 3.06 0.784 3.46 0 U
min 0.009 T 2.3 38 0.006 T 0.005 T 0.04 T 4.86 0.10 0.009 T 0.72 0.3 T

non-detects 35 16 22 1 46
average 0.1 5.0 50.8 0.03 0.01 0.27 6.198 0.73 0.226 1.43 0.3

sample stdev 0.3 1.0 4.7 0.02 0.02 0.19 0.625 0.60 0.207 0.63 0.1
variance 0.1 1.0 22.3 0.00 0.00 0.04 0.391 0.36 0.043 0.40 0.0

coeff. of variation 0.4 5.1 10.7 1.4 0.8 1.4 9.9 1.2 1.1 2.3 5.8
standard error 0.1 0.1 0.7 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.0

Total
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date

U-1
01/14/15
04/09/15
07/14/15
10/27/15
01/27/16
04/04/16
07/11/16
10/11/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/08/19
10/28/19
01/26/20
04/14/20
07/13/20
10/15/20
01/20/21
04/12/21
07/13/21
10/27/21
01/18/22
04/05/22
07/18/22
10/12/22
01/25/23
04/04/23
07/26/23
10/30/23
01/29/24
04/02/24

count
max
min

non-detects
average

sample stdev
variance

coeff. of variation
standard error

Calcium Iron Magnesium
50 2 5000 (2ndary) 300 (2ndary)

Thallium Vanadium Zinc Manganese Potassium
50 (2ndary)

Sodium
Geochecmical Metals

Silver

0.430 0.011 T 1.26 2.40 10,400 758 5,500 346 835 7,820
0.944* 0.03 1.64 3.40 10,200 3,370 5,450 345 1,670* 8,030
0.737* 0.02* B1 1.31 3.89 10,700 15 T 5,490 344 750 7,590
0.144 0.017 T 2.7* 8.6* J 9,960 52 5,460 316 660 8,410
0.233 0.013 T 1.27 4.10 J 10,500 578 5,670 337 890 8,410
0.226 0.02* B1 0.67 2.01 10,700 645 5,650 343 900 8,330
0.205 0.01 T 0.94 2.50 10,200 20 5,410 326 960 8,260
0.232 0.02* B1 1.43 3.05 10,100 27 5,200 304 880 8,250
0.158 0.02* B1 0.93 2.30 10,200 105 5,570 320 1,000 7,490
0.191 0.01 T 1.03 2.60 10,300 1,050 5,410 328 940 7,790
0.25* U 1.0* U 1.50 2.20 9,400 640 5,100 300 1,300* 8,500
0.25* U 1.0* U 2.10 2.90 10,000 630 5,400 310 960 T 8,100
0.49* 0.36* U 1.20 2.10 10,000 3,100 5,600 360 3000* 8,000
0.370 J 0.36* U 0.66 T 1.50 11,000 3,600 5,800 340 4,100* 8,000
0.447 0.03 0.72 2.40 10,300 5 T 5,620 316 1,940* 8,210
0.086 J 0.02 T 0.52 2.70 9,840 3,480 5,150 307 840 8,140
0.068 J 0.06 0.47 1.80 T 10,400 1,220 5,690 341 1,060 8,220
0.082 J 0.05 0.73 4.60 10,400 219 5,370 335 1,060 8,090
0.032 0.01 T 0.23 T 2.30 10,800 16,800 5,770 358 2,070* 7,740
0.128 J 0.06 0.51 3.10 10,300 10,400 5,350 338 930 8,230
0.058 J 0.079* 0.58 2.70 11,100 9,190 6,200 381 830 8,240
0.067 0.02* U 0.50 5.10 10,300 8,170 5,630 348 800 7,920
0.038 0.03 J 0.42 2.60 JT 10,400 6,450 5,330 358 940 8,130
0.070 0.01 T 0.84 4.10 10,500 2,830 5,430 325 900 7,710
0.044 0.02 T 0.51 2.70 10,100 1,620 5,370 363 780 8,380
0.033 J 0.03 0.44 2.20 10,500 3,690 5,650 353 830 7,920
0.034 0.02* U 0.53 3.60 10,800 17,000 5,580 366 830 7,890
0.052 0.02* U 0.49 2.70 10,300 5,250 5,160 326 940 7,680
0.153 0.01 T 0.35 1.90 T 11,000 5,690 5,840 369 1,570* 7,880
0.149 0.01 T 0.54 2.70 11,000 9,080 5,700 347 1,500* 7,980
0.067 0.02 T 0.41 2.20 10,100 9,120 5,380 346 870 7,690
0.031 0.02* U 0.26 1.60 T 10,900 11,300 5,590 349 830 7,760
0.015 T 0.02* U 0.23 4.30 J 10,600 8,730 5,470 344 790 7,950
0.098 0.01 T 0.38 1.90 T 11,100 17,400 5,810 370 850 8,450
0.030 J 0.02* U 0.33 2.20 10,400 8,030 5,470 339 900 8,330
0.061 0.02* U 0.32 1.80 T 11,000 6,670 5,770 334 850 8,250
7.670 0.01 T 0.30 2.20 11,400 3,480 6,000 376 11,900 8,380
1.720 0.02 U 0.36 1.80 T 11,100 5,660 6,010 386 9,780 8,770

44 28 49 49 47 47 47 47 39 47
7.670 0.06 2.10 5.1 11,400 17,400  6,200 386 11,900 8,770
0.015 T 0.005 T 0.12 T 0.70 9,400 5  5,100 285 660 7,460

3 18
0.318 0.02 0.60 2.28 10,427 4,489 5,513 339 1,382 8,029
1.164 0.01 0.46 1.08 420 4,700 244 21 2,242 293
1.356 0.00 0.21 1.16 176,621 22,087,495 59,320 449 5,028,335 86,019

0.3 1.3 1.3 2.1 24.8 1.0 22.6 16.0 0.6 27.4
0.2 0.0 0.1 0.2 61.3 685.5 35.5 3.1 359.1 42.8

Total Dissolved
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date
MCL> 50 (total) 1000 (2ndary) 15 100 106 0.05 1000 4 5

Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium

HGCS B1-P
07/14/15 0.02 T 0.50 U 7 0.01 T 0.02 U 0.23 J 0.15 0.94 0.017 T 0.34 J 1 U
10/27/15
01/27/16
04/05/16
07/11/16 0.05 U 0.50 U 9 0.02 U 0.02 U 0.03 T 0.15 0.42 0.020 U 0.22 1 U
10/10/16
01/26/17
04/05/17
07/25/17 0.50 U 0.11 12 0.50 U 0.25 U 0.53 0.57 T 1.40 0.056 T 0.64 T 1 B1
10/30/17
01/31/18
04/09/18
07/17/18 0.05 U 0.50 U 13 0.02 B1 0.02 U 0.20 U 3.06 0.96 0.020 B1 1.00 1 U
10/21/18
01/16/19
04/03/19
07/08/19 0.05 U 0.13 T 16 0.02 0.02 U 0.20 U 5.27 0.77 0.020 U 0.86 1 U
10/29/19
01/26/20
04/14/20
07/14/20 0.02 T 0.27 T 24 0.03 0.02 J 0.12 T 7.51 2.31 0.036 J 1.07 1 U
10/16/20
01/20/21
04/12/21
07/13/21 0.03 T 0.14 T 23 0.01 T 0.02 0.09 T 7.94 2.14 0.020 U 4.08 1 U
10/27/21
01/19/22
04/05/22
07/18/22 0.05 U 0.25 T 22 0.02 0.01 T 0.14 T 7.74 5.13 0.021 2.86 1 U
10/11/22
01/25/23
04/04/23
07/26/23 0.05 U 0.69 27 0.02 T 0.01 T 0.11 T 11.20 3.71 0.020 U 4.84 1 U
10/30/23 0.05 U 0.45 T 21 0.02 0.01 T 0.11 T 7.33 3.09 0.061 J 3.40 1 U
01/29/24 0.05 U 0.88 14 0.02 T 0.01 T 0.12 T 3.97 2.06 0.008 T 2.12 1 U
04/02/24 0.05 U 0.73 15 0.02 0.02 T 0.13 T 4.57 2.07 0.011 T 2.28 1 U

count
max
min

non-detects
average

sample stdev
variance

coeff. of variation
standard error

Note: U = not detected, MRL shown. J = concentration estimated because of QA/QC.
T = detected below the MRL, concentration estimated. UJ = MRL estimated because of QA/QC.
B1 = blank corrected, if reported concentration below MRL corrected to MRL. JT = detected below MRL, concentration estimated because of QA/QC.
B = detected in blank, not corrected. * = outlier data point or other not used in statistical calculations

Total
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Cowlitz County Headquarters Landfill
Metals Groundwater Quality Data and Statistics  (ug/l)

Site Date

HGCS B1-P
07/14/15
10/27/15
01/27/16
04/05/16
07/11/16
10/10/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/08/19
10/29/19
01/26/20
04/14/20
07/14/20
10/16/20
01/20/21
04/12/21
07/13/21
10/27/21
01/19/22
04/05/22
07/18/22
10/11/22
01/25/23
04/04/23
07/26/23
10/30/23
01/29/24
04/02/24

count
max
min

non-detects
average

sample stdev
variance

coeff. of variation
standard error

Calcium Iron Magnesium
50 2 5000 (2ndary) 300 (2ndary)

Thallium Vanadium Zinc Manganese Potassium
50 (2ndary)

Sodium
Geochecmical Metals

Silver

0.023 0.02 B1 0.16 T 0.36 JT 8,950 14 T 3,370 46 510 4,440
12,600 20 U 4,970 36 500 5,120
12,000 4 T 4,560 68 650 4,880
10,500 20 B1 3,940 59 570 4,620

0.020 U 0.02 U 0.20 U 0.37 T 10,900 20 U 4,190 66 670 4,890
9,490 7 T 3,620 26 690 5,600

11,400 21 U 4,470 61 700 4,610
10,100 21 U 3,870 103 590 4,290

0.250 U 0.30 T 1.00 1.10 7,400 9 T 3,000 100 T 580 T 4,400
8,100 5 T 2,900 200 620 T 4,000
6,000 10 U 2,300 290 660 T 3,700
6,200 25 2,400 290 1,000 U 3,500

0.020 B1 0.02 U 0.10 T 2.00 B1 7,440 21 U 2,810 545 580 3,830
7,300 23 2,970 740 630 3,900
6,280 21 U 2,450 579 560 3,550
6,890 21 U 2,510 704 510 3,480

0.020 U 0.02 U 0.33 T 1.70 T 8,620 2,210 3,200 1,000 640 3,480
9,140 348 3,420 1,010 790 4,190
7,660 1,610 3,070 768 600 3,840
8,870 792 3,420 1,060 620 3,840

0.012 T 0.03 J 0.16 T 2.10 J 9,390 3,050 3,400 1,200 750 4,230
18,600 10 T 5,080 660 1,060 4,530

9,750 1,180 3,830 942 720 4,050
0.020 U 0.02 U 0.06 T 3.30 13,400 929 5,330 1,210 820 4,720

12,300 21 B1 4,800 617 780 4,280
8,510 1,010 3,410 654 660 4,000
8,380 1,360 3,440 603 590 3,920

0.020 U 0.04 0.08 T 3.50 8,550 781 3,580 908 700 4,020
12,600 14 T 5,240 1,040 790 4,420
7,030 1,360 2,940 517 530 3,600
7,860 1,700 3,270 562 570 3,870

0.020 U 0.01 T 0.09 T 5.90 11,700 726 4,820 1,090 1,550 4,900
0.020 U 0.01 T 0.07 T 5.20 10,600 21 U 4,400 906 790 4,570
0.020 U 0.02 U 0.06 T 3.10 6,760 1,570 2,920 500 540 3,760
0.020 U 0.02 U 0.06 T 3.10 6,950 1,900 2,940 575 560 3,920

42 42 42 42 42 42
18,600 3,050  5,790 1,210 1,550 6,200

 
16 1

9,888.6 499.0 3,775.5 480.0 682.0 4,247.4
3,394.9 767.5 1,161.0 397.9 211.6 930.3

11,525,461.3 589,112.9 1,347,942.5 158,341.4 44,767.2 865,517.4
2.9 0.7 3.3 1.2 3.2 4.6

523.8 118.4 179.1 61.4 32.6 143.6
Note: U = not detected, MRL shown. J = concentration estimated because of QA/QC.

T = detected below the MRL, concentration estimated. UJ = MRL estimated because of QA/QC.
B1 = blank corrected, if reported concentration below MRL corrected to MRL. JT = detected below MRL, concentration estimated because of QA/QC.
B = detected in blank, not corrected. * = outlier data point or other not used in statistical calculations

Total Dissolved
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location
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C-1 01/15/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/22/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/17/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/27/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/14/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/09/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/14/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/27/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/26/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.1 T 0.5 U 0.5 U 20 U 20 U 20 U
04/04/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/11/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/10/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/26/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/05/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/25/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/30/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/31/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 2 U
04/09/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/17/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/21/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/16/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/03/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/08/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/29/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/26/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/14/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/14/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/16/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/20/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/12/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/27/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/19/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/18/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/11/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/25/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/04/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/26/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/30/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/29/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/02/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C-1 01/15/14
04/22/14
07/17/14
10/27/14
01/14/15
04/09/15
07/14/15
10/27/15
01/26/16
04/04/16
07/11/16
10/10/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/08/19
10/29/19
01/26/20
04/14/20
07/14/20
10/16/20
01/20/21
04/12/21
07/13/21
10/27/21
01/19/22
04/05/22
07/18/22
10/11/22
01/25/23
04/04/23
07/26/23
10/30/23
01/29/24
04/02/24
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20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.1 T 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
22 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C-1 01/15/14
04/22/14
07/17/14
10/27/14
01/14/15
04/09/15
07/14/15
10/27/15
01/26/16
04/04/16
07/11/16
10/10/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/08/19
10/29/19
01/26/20
04/14/20
07/14/20
10/16/20
01/20/21
04/12/21
07/13/21
10/27/21
01/19/22
04/05/22
07/18/22
10/11/22
01/25/23
04/04/23
07/26/23
10/30/23
01/29/24
04/02/24
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0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U, 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 JT 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location
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C-2 01/15/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/23/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/17/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/27/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/14/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/09/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/14/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/28/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/27/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/05/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/12/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/11/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/26/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/05/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/25/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/30/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/31/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 2 U
04/09/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/17/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/21/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/16/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/03/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/07/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/29/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/26/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/15/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/14/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/15/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/19/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/27/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/19/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/18/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/12/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/25/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/26/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/30/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/29/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/02/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C 1 01/1 /14C-2 01/15/14
04/23/14
07/17/14
10/27/14
01/14/15
04/09/15
07/14/15
10/28/15
01/27/16
04/05/16
07/12/16
10/11/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/07/19
10/29/19
01/26/20
04/15/20
07/14/20
10/15/20
01/19/21
04/13/21
07/13/21
10/27/21
01/19/22
04/05/22
07/18/22
10/12/22
01/25/23
04/05/23
07/26/23
10/30/23
01/29/24
04/02/24
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20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.1 T 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 T 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C 1 01/1 /14C-2 01/15/14
04/23/14
07/17/14
10/27/14
01/14/15
04/09/15
07/14/15
10/28/15
01/27/16
04/05/16
07/12/16
10/11/16
01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/07/19
10/29/19
01/26/20
04/15/20
07/14/20
10/15/20
01/19/21
04/13/21
07/13/21
10/27/21
01/19/22
04/05/22
07/18/22
10/12/22
01/25/23
04/05/23
07/26/23
10/30/23
01/29/24
04/02/24
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0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U, 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.2 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
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P-9 07/17/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/17/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/21/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/21/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/16/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/16/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/03/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/03/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/08/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/08/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/29/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/29/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/26/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/26/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/15/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/15/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/14/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/14/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/16/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/16/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/20/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/20/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/27/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/27/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/19/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/19/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/18/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/18/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/12/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/12/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/25/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/25/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/26/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/26/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/30/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/30/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/29/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/29/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/02/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/02/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C 1 01/1 /14P-9 07/17/18
07/17/18
10/21/18
10/21/18
01/16/19
01/16/19
04/03/19
04/03/19
07/08/19
07/08/19
10/29/19
10/29/19
01/26/20
01/26/20
04/15/20
04/15/20
07/14/20
07/14/20
10/16/20
10/16/20
01/20/21
01/20/21
04/13/21
04/13/21
07/13/21
07/13/21
10/27/21
10/27/21
01/19/22
01/19/22
04/05/22
04/05/22
07/18/22
07/18/22
10/12/22
10/12/22
01/25/23
01/25/23
04/05/23
04/05/23
07/26/23
07/26/23
10/30/23
10/30/23
01/29/24
01/29/24
04/02/24
04/02/24
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20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
11 JT 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
5 JT 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U

20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
1 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C 1 01/1 /14P-9 07/17/18
07/17/18
10/21/18
10/21/18
01/16/19
01/16/19
04/03/19
04/03/19
07/08/19
07/08/19
10/29/19
10/29/19
01/26/20
01/26/20
04/15/20
04/15/20
07/14/20
07/14/20
10/16/20
10/16/20
01/20/21
01/20/21
04/13/21
04/13/21
07/13/21
07/13/21
10/27/21
10/27/21
01/19/22
01/19/22
04/05/22
04/05/22
07/18/22
07/18/22
10/12/22
10/12/22
01/25/23
01/25/23
04/05/23
04/05/23
07/26/23
07/26/23
10/30/23
10/30/23
01/29/24
01/29/24
04/02/24
04/02/24
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0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 JT 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.3 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.3 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 JT 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)
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U-1 01/26/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
04/05/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/25/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
10/30/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
01/31/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 2 U
04/09/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/17/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/21/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/16/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/03/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/08/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/28/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/26/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/14/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/13/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/15/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/20/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/12/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/27/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/18/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/05/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/18/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/12/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/25/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/04/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/26/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/30/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/29/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/02/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U

B1-P 07/17/14 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/14/15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/11/16 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/25/17 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U
07/17/18 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/08/19 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/14/20 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/13/21 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/18/22 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
07/26/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
10/30/23 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
01/29/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U
04/02/24 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.0 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 20 U 20 U 5.0 U

Note: U = not detected, MRL shown. J = concentration estimated because of QA/QC.
T = detected below the MRL, concentration estimated. UJ = MRL estimated because of QA/QC.
B1 = blank corrected, if reported concentration below MRL corrected to JT = detected below MRL, concentration estimated because of QA/QC.
B = detected in blank, not corrected.
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C 1 01/1 /14U-1 01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/08/19
10/28/19
01/26/20
04/14/20
07/13/20
10/15/20
01/20/21
04/12/21
07/13/21
10/27/21
01/18/22
04/05/22
07/18/22
10/12/22
01/25/23
04/04/23
07/26/23
10/30/23
01/29/24
04/02/24

B1-P 07/17/14
07/14/15
07/11/16
07/25/17
07/17/18
07/08/19
07/14/20
07/13/21
07/18/22
07/26/23
10/30/23
01/29/24
04/02/24
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20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 JT 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
1 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 5.0 U 0.5 U 0.5 U 1.0 U 50.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 JT 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.1 B1 0.5 U 0.5 U 0.5 U 0.5 U

20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 B1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Note: U = not detected, MRL shown. J = co Note: U = not detected, MRL shown.
T = detected below the MRL, concentration estimated. UJ = MRL es T = detected below the MRL, concentration estimated.
B1 = blank corrected, if reported concentration below MRL corrected to MRL. JT = detected B1 = blank corrected, if reported concentration below MRL corrected to MRL.
B = detected in blank, not corrected. B = detected in blank, not corrected.
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Cowlitz County Headquarters Landfill
Groundwater Quality Data

Volatile Organic Compounds    ug/l (ppb)

Sample 
Location

Date 
Sampled

C 1 01/1 /14U-1 01/26/17
04/05/17
07/25/17
10/30/17
01/31/18
04/09/18
07/17/18
10/21/18
01/16/19
04/03/19
07/08/19
10/28/19
01/26/20
04/14/20
07/13/20
10/15/20
01/20/21
04/12/21
07/13/21
10/27/21
01/18/22
04/05/22
07/18/22
10/12/22
01/25/23
04/04/23
07/26/23
10/30/23
01/29/24
04/02/24

B1-P 07/17/14
07/14/15
07/11/16
07/25/17
07/17/18
07/08/19
07/14/20
07/13/21
07/18/22
07/26/23
10/30/23
01/29/24
04/02/24
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0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U, 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.3 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 B1 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U

0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 B1 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 50 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.1 T 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U
0.5 U 5.0 U 0.5 U 2.0 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 5.0 U 0.5 U

Note: U = not detected, MRL shown. J = concentration estimated because of QA/QC.
T = detected below the MRL, concentration estimated. UJ = MRL estimated because of QA/QC.
B1 = blank corrected, if reported concentration below MRL corrected to JT = detected below MRL, concentration estimated because of QA/QC.
B = detected in blank, not corrected. because of QA/QC.
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Cowlitz County Headquarters Landfill
Surface Water Quality Data

Location Date Nitrate  pH
Specific 

Conductance 
Temperature Turbidity

Dissolved 
Oxygen

Eh Flow

(umhos/cm) (C) (NTU) (mg/l) (mV)

01/26/17 2.3  0.05 B1 0.9 0.7 0.02 9.4 45 6.2 7.4 12.2 -125 Moderate
04/05/17 2.0  0.05 B1 0.9 1.1 J 0.03 8.1 44 8.3 15.3 11.9 -60 Moderate
07/25/17 2.3 T 0.10 B1 50 U 1.9 0.05 J 7.4 66 14.0 14.0 9.0 -24 Low
10/30/17 2.4 T 0.10 U 1.1 T 1.6 B 0.01 7.4 66 14.0 14.0 9.0 -24 Low
01/31/18 2.1 T,B 0.10 U 0.9 T 0.8 0.01 B 8.3 44 7.2 11.8 11.2 -81 Moderate
04/09/18 1.9 T 0.10 U 0.9 T 1.0 0.01 B1 9.1 44 7.3 18.6 11.3 -118 Moderate
07/17/18 2.4  0.05 U 1.0 1.0 0.02 6.3 72 15.3 2.1 8.1 NM Low
10/22/18 2.7  0.05 U 1.2 1.6 J 0.01 6.5 80 7.6 1.1 9.3 -18 Low
01/16/19 2.5  0.05 U 1.0 1.5 0.03 7.6 47 4.9 4.2 11.5 -79 Moderate
04/03/19 2.1  0.05 B1 0.9 1.6 0.01 T 7.9 47 9.7 5.3 10.5 -114 Moderate
07/08/19 2.4  0.05 B1 1.0 1.2 0.01 6.4 68 13.3 2.1 9.2 NM Low
10/28/19 2.6  0.05 U 0.9 J 1.2 0.01 U 7.0 57 6.2 3.7 10.8 NM Moderate
01/27/20 2.0  0.05 U 1.0 0.5 T 0.02 T 7.6 43 7.9 6.2 10.7 -69 Moderate
04/14/20 2.2  0.01 T 1.0 1.6 0.02 T 7.3 50 9.5 8.1 9.6 -51 Moderate
07/13/20 2.8  0.05 U 2.2 1.5 0.03 8.4 61 13.6 3.1 9.3 -106 Low
10/15/20 2.5  0.05 U 1.3 1.4 0.01 T 7.4 59 10.7 2.7 8.1 -57 Moderate
01/19/21 2.2  0.05 U 1.0 J 0.8 0.01 T 7.4 49 7.0 4.8 11.1 -56 Moderate
04/12/21 2.3  0.03 B1 0.9 1.0 0.01 T 7.1 53 8.0 5.1 9.7 NM Moderate
07/13/21 2.5  0.05 B1 1.3 2.2 0.02 7.1 82 13.9 1.8 8.4 -40 Low
10/27/21 2.7  0.05 B1 2.0 3.3 0.02 6.1 59 10.4 11.5 9.6 NM Moderate
01/18/22 2.2 J 0.01 T 0.9 J 1.2 0.04 8.2 46 8.3 4.6 10.4 -85 Moderate
04/05/22 2.9  0.05 B1 1.0 T 1.5 0.03 8.0 51 7.4 10.0 10.1 -87 Moderate
07/18/22 2.3  0.05 B1 1.1 1.7 0.01 T 7.3 62 13.3 3.9 5.6 NM Low
10/11/22 3.2  0.05 U 2.9 1.4 0.01 T 7.9 97 11.9 1.0 7.5 -63 V. Low
01/25/23 2.3  0.05 U 0.9 1.0 0.01 T 6.9 45 7.2 4.0 9.0 -4 Moderate
04/04/23 2.5  0.05 B1 0.9 1.0 0.02 T 7.2 50 7.0 6.4 9.6 -33 Moderate
07/26/23 2.7  0.05 B1 1.0 1.6 0.02 B1 7.2 85 13.8 1.7 7.6 -23 Low
10/30/23 2.7  0.5 0.05  1.4 49 1.4 0.02 6.7 65 5.0 2.1 10.2 -4 Moderate
01/29/24 2.3  1.4 0.04 B1 0.9 35 1.3 0.02 B 7.5 44 9.2 5.3 9.2 NM High
04/02/24  1.0 0.07  0.9 40 1.1 7.3 48 8.8 4.4 8.7 93 Moderate

Note: U = not detected, MRL shown. J = concentration estimated because of QA/QC.
T = detected below the MRL, concentration estimated. UJ = MRL estimated because of QA/QC.
B1 = blank corrected, if reported concentration below MRL corrected to MRL. JT = detected below MRL, concentration estimated because of QA/QC.
B = detected in blank, not corrected. NM = not measured

Field Measurements

Sulfate TOC
Total 

Phosphorus

mg/L

Chloride Ammonia TDS
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Cowlitz County Headquarters Landfill
Surface Water Quality Data

Total Metals
ug/l (ppb)

Site Date Beryllium

SS-1
10/30/23 0.05 U 0.1 T 8.5 0.006 T 0.01 T 0.22 0.069 0.85 198 0.036 J 3.5
01/29/24 0.05 U 0.5 U 8.3 0.012 T 0.02 U 0.45 0.133 0.86 282 0.066 11.3
04/02/24 0.05 U 0.1 T 8.0 0.010 T 0.02 T 0.42 0.133 0.88 258 0.063 10.5

U = Not detected.  Method Reporting Limit shown. J = The associated value is qualified as an estimate.
T = Detected below reporting limit.  Value is an estimate. B1 = blank corrected to MRL.
B = detected in bland, reported concentration may be affected.

Cobalt Copper LeadAntimony Arsenic Barium Cadmium Chromium Iron Manganese
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Cowlitz County Headquarters Landfill
Surface Water Quality Data

Total Metals
ug/l (ppb)

Site Date

SS-1
10/30/23
01/29/24
04/02/24

0.17 T 1 U 0.020 U 0.02 T 0.56 0.90 T
0.21 1 U 0.020 U 0.01 T 0.69 1.80 T
0.21 1 U 0.020 U 0.02 U 0.71 1.30 T

U = Not detected.  Method Reporting Limit shown. J = The associated value is qualified as an estimate.
T = Detected below reporting limit.  Value is an estimate. B1 = blank corrected to MRL.
B = detected in bland, reported concentration may be affected.

Nickel Selenium Silver Thallium Vanadium Zinc
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Cowlitz County Headquarters Landfill
Leachate Quality Data

Inorganics

mg/L
Alkalinity  Total Specific 

Location Date as CaCO3 Bicarbonate Chloride Ammonia Nitrate Sulfate TOC Dissolved pH Conduct. Temp.
Solids (umhos/cm) (C)

L-1
10/29/23 6,267 5,140 790 141 0.89 16.2 850 8,180 10.5 8.0 10,270 26.2
01/30/24 3,658 3,000 442 102 0.36 35.0 450  4,210 30.0 7.5 6,870 21.7
04/02/24 5,682 4,660 739 158 0.20 UJ 24.2 1100 7,420 16.0 7.7 9,950 26.7

Note: U = Not detected.  Method Reporting Limit shown. J = The associated value is an estimate.
T = Detected below reporting limit.  Value is an estimate. B1 = blank corrected to MRL
HCO3 calculated from Alkalinity (as CaCO3) divided by 0.8202 as described in USGS WSP 2254a (Hem, 1985).

Solids

Field Measurements
Total

Suspended
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Cowlitz County Headquarters Landfill
Leachate Quality Data

Total Metals
ug/l (ppb)

Site Date Antimony  Arsenic    Barium Beryllium Cadmium Calcium Chromium Cobalt  Copper Iron Lead Magnesium Manganese

10/29/23 9.95  36  494 0.05 T 0.09 77,300 148 12 22 1,260 4.5 80,100 847
01/30/24 3.19  18  539 0.03 0.64 121,000 83.8 8.7 244 4,360 37 79,700 883
04/02/24 4.75 26 557 0.05 T 0.18 105,000 120 12 79.3 3,000 16 98,200 797

U = Not detected.  Method Reporting Limit shown. J = The associated value is qualified as an estimate.
T = Detected below reporting limit.  Value is an estimate. UB1 = blank corrected to MRL.
B = detected in bland, reported concentration may be affected.
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Cowlitz County Headquarters Landfill
Leachate Quality Data

Total Metals
ug/l (ppb)

Site Date A

10/29/23
01/30/24
04/02/24

Nickel Potassium Selenium Silver Sodium Thallium  Vanadium Zinc

127 333,000 0.8 T 0.04 2,280,000  0.02 U 72 38
86 223,000 0.4 T 0.12 T 1,290,000  0.01 T 32 247

119 316,000 5.0 U 0.06 T 2,040,000 0.05 U 48 96

U = Not detected.  Method Reporting Limit sh J = The associated value is qualified as an estimat
T = Detected below reporting limit.  Value is aUB1 = blank corrected to MRL.
B = detected in bland, reported concentration may be affected.
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Cowlitz County Headquarters Landfill
Leachate Quality Data

Volatile Organic Compounds
ug/l (ppb)

1,1,1,2- 1,1,2,2- 1,2-Di-
Tetra- 1,1,1-Tri- Tetra- 1,1,2-Tri- 1,1-Di- 1,1-Di- 1,2,3- bromo-3- 1,2-Di- 1,2-Di- 1,2-Di- 1,4-Di-

Sample Date chloro- chloro- chloro- chloro- chloro- chloro Trichloro chloro- chloro- chloro- chloro- chloro-
Location Sampled ethane ethane ethane ethane ethane ethene propane propane benzene ethane propane benzene 2-Hexanone Acetone

L-1
10/29/23 5 U 5 U 5 U 5 U 5 U 5 U 5 U 20 U 5 U 5 U 5 U 5 U 200 U 410
01/30/24 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 2.5 U 100 U 410
04/02/24 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 10 U 2.5 U 2.5 U 2.5 U 2.5 U 100 U 530

Note: U = not detected, MRL shown.
T = Detected below reporting limit.  Value is an estimatB = detected in bland, reported concentration may be affected.
JT = Detected below elevated reporting limit, value is estimate. B1 = Detected in blank and sample below MRL shown.
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Cowlitz County Headquarters Landfill
Leachate Quality Data

Volatile Organic Compounds
ug/l (ppb)

Sample Date
Location Sampled

L-1
10/29/23
01/30/24
04/02/24

Note:

cis-
Bromo- Carbon Dibromo- 1,2-Di-
chloro- Bromo- Bromo- Carbon Tetra- Chloro- chloro- Chloro- Chloro- chloro-

Benzene methane form methane Disulfide chloride benzene methane ethane Chloroformmethane ethene

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1.3 T 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
0.5 T 2.5 U 2.5 U 2.5 U 0.4 T 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

U = not detected, MRL shown.
T = Detected below reporting limit.  Value is an estimate B = detected in bland, reported concentration may be affected.
JT = Detected below elevated reporting limit, value is estimate. B1 = Detected in blank and sample below MRL shown.

methane
(CFC-11)

Trichloro-
fluoro-
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Cowlitz County Headquarters Landfill
Leachate Quality Data

Volatile Organic Compounds
ug/l (ppb)

Sample Date
Location Sampled

L-1
10/29/23
01/30/24
04/02/24

Note:

cis-1,3- Bromo- Tetra-
Dichloro- Dibromo- dichloro- Ethyl- Methylene chloro- Total
propene methane methane benzene Chloride Styrene ethene Toluene Xylenes

5 U 5 U 5 U 5 U 20 U 150 T 50 U 200 U 3.8 T 5 U 5 U 1.2 T 5 U
2.5 U 2.5 U 2.5 U 1.8 T 10 U 390 25 U 100 U 0.55 T 0.9 T 2.5 U 7.6 4.7 T
2.5 U 2.5 U 0.65 T 10 U 180 25 U 100 U 0.65 T 2.5 U 2.5 U 1.9 T 1.55 T

U = not detected, MRL shown.
T = Detected below reporting limit.  Value is an estimate. B = detected in bland, reported concentration may be affected.
JT = Detected below elevated reporting limit, value is estimate. B1 = Detected in blank and sample below MRL shown.

(MIBK)

4-Methyl-2-
ethane 2-Butanone Iodo- pentanone
(EDB) (MEK) methane

1,2-Di-
bromo-
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Cowlitz County Headquarters Landfill
Leachate Quality Data

Volatile Organic Compounds
ug/l (ppb)

Sample Date
Location Sampled

L-1
10/29/23
01/30/24
04/02/24

Note:

trans- trans+cis-
1,2-Di- trans-1,3- Tri- 1,4-Di-
chloro- Dichloro- chloro- Vinyl Acrylo- chloro- Vinyl
ethene propene ethene chloride nitrile 2-butene Acetate

5 U 5 U 5 U 5 U 50 U 100 U 50 U
2.5 U 2.5 U 2.5 U 2.5 U 25 U 50 U 25 U
2.5 U 2.5 U 2.5 U 2.5 U 25 U 50 U 25 U

U = not detected, MRL shown.
T = Detected below reporting limit.  Value is an estimate. B = detected in bland, reported concentration may be affected.
JT = Detected below elevated reporting limit, value is estimate. B1 = Detected in blank and sample below MRL shown.
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MEMORANDUM 
 

  April 17, 2024 
TO:  Cowlitz County Headquarters Landfill Project File 
 

FROM:  Dennis R. Dykes, Bright Fields Groundwater, Inc. 
 

SUBJECT:  2nd Quarter 2024 Field Sampling Procedures 
 
 

The 2nd quarter 2024 sampling event at the Cowlitz County Headquarters Landfill was conducted 
on April 2 and 4, 2024.  Four monitoring wells, one surface water site, one leachate site and one 
hydraulic gradient control system (HGCS) site were sampled.  One duplicate sample was also 
prepared.  The sample locations, sample identifiers, and purging parameters are summarized on the 
attached table.  Additionally, the depth to water was measured in 10 piezometers. 

The sampling and sample handling procedures used were consistent with those described in the 
revised Sampling and Analysis Plan dated March 5, 2024.  The revised SAP implements approved 
changes to the sampling locations and analytical program and minor changes to sampling 
procedures. 

The monitoring wells were purged and sampled using Geotech GEO1.66SS18 bladder pumps 
dedicated to each well.  At U-1 the valves in the pump have in the past become stuck during the 
interval between sampling events by mineral precipitation.  Sampling procedures include removal 
of the pump after sampling and storage in clean plastic between events.  The pump was returned to 
the well immediately prior to sampling and removed after sampling. 

The depth to water in each well was measured immediately before purging.  At each well, the 
pump was started and the flow adjusted to rates ranging from approximately 45 ml/minute to 
approximately 450 ml per minute based on previous sampling of each well.  The depth to water 
was checked periodically during purging to determine the approximate amount and stability of 
drawdown.  The variables that affected the pumping rate were the aquifer and well characteristics, 
the depth of submergence of the pump (which affects the fill rate of the bladder), and the depth to 
water (which determines the pressure that must be applied to the pump to push water to the 
surface).  An additional consideration is that the pressure applied during the discharge cycle must 
be below the level that blows out a flow through cell.  The flow through cells are where field 
parameters are measured and include stoppers that hold the meter probes. 

The wells were generally pumped until two liters had flowed through the apparatus before the 
measurement of field parameters (temperature, pH, specific conductance, turbidity, dissolved 
oxygen, and redox potential) was initiated.  Field parameters were measured and recorded at 
intervals that allowed at least three times the volume of the apparatus to flow through between 
measurements (at least 360 ml).  This took from 3 to 9 minutes at different wells.  Purging 
continued until field parameters had stabilized within SAP criteria with particular attention 
typically paid to specific conductance and dissolved oxygen.  It should be noted that the sample 
temperature was likely affected by the ambient temperature because of the low flow rates.  The 
ambient temperature was typically somewhat lower or higher than the sample temperature 
depending on the location and time of day.  The recorded temperature is likely to vary slightly from 
the groundwater temperature.   

The depth to water was checked and recorded occasionally during purging.  Sample collection was 
initiated at each well when field parameters had stabilized and the water level appeared to be 
relatively stable (less than 0.01 to 0.02 feet per minute change).  Purge water was disposed to 
vegetated ground away from surface water at each well.  The final flow rate and depth to water 
were measured and recorded after sample collection just before the pump was turned off.   
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Eight sample bottles were filled directly from the flow through cell for each groundwater sample.  
This included one unpreserved bottle for dissolved metals analysis that was identified for lab 
filtering before preservation.   

The bottle labels were marked with the project site, blind sample numbers and the date and time.  A 
duplicate sample was collected at P-9 by alternately filling sample bottles.  The sampling time for 
the duplicates were marked as one half hour different with both times before the actual sample 
collection time.   

One surface water sample was collected by submerging the bottles under the water surface at the 
designated location.  Four sample bottles were filled at this location.  Flow was observed to be 
bank to bank in the main channel although significantly below bank full and therefore 
characterized as moderate to high.  The culvert a short distance downstream of the sampling 
location was replaced several years ago.  The portion of the stream bed that had been disturbed by 
construction has become less obvious and the sample was collected at a convenient location about 
30 feet upstream of the culvert.  It appears that high wet season flow rates move and reorganize the 
bed load which reconfigures the streambed between sampling events.  Stream bed conditions 
affected by the culvert construction are becoming less distinct. 

The HGCS sample was collected directly from the flow stream from the 8-inch diameter primary 
discharge pipe (designated B1-P).  Eight sample bottles were filled at this.  This included bottles for 
additional analyses from those specified in the permit so the analytical is similar to groundwater.  
The screen that had covered the discharge pipe was removed several years ago.  Flow from the pipe 
was about two inches deep and was characterized as moderate to high although direct comparison 
to earlier observations was not possible because the screen had been removed.  The HGCS was 
extended several years ago under landfill Cells 7 and 8 and in the summer of 2021 under Cell 9.  
Flow from the 3-inch diameter secondary pipes (designated B1-S2 and B1-S3) and directly from 
the gravel could not be determined.  The portion of the HGCS sample for dissolved metals analysis 
was identified for lab filtering.   

A leachate sample was collected from the flow at the outfall pipe to the leachate pond.  The 
location is identified as LPN-B1.  This location was added to the monitoring program as part of the 
SAP revision.  The analyses specified for this sample were the same as for groundwater except that 
all the metals are analyzed as total. 

The sample bottles were placed in a cooler immediately after collection.  Samples were delivered 
to ALS in Longview, Washington on April 2nd under chain of custody documentation. 

The depth to water was measured in 15 monitoring wells and piezometers on April 2 and 4, 2024.  
The measurements in sampled wells were made prior to sampling and in piezometers on April 4th 

or at a convenient time during the day samples were collected.  The water level at P-12 was not 
measured because an odor was noticed on the probe in the past which required more vigorous 
rinsing and wiping.  The water level at P-12 had not varied over at least the previous 15 years and 
the data not considered worth the risk of cross contamination.  It appears that the measurement is 
likely to be of stagnant water in the tail pipe of the well.   

Sampling procedures are documented on the attached Field Sampling Data Sheets.  The hydrology 
field sheet and the sample Chain of Custody sheets are also attached.Dedicated or disposable 
sampling equipment was used therefore decontamination was not necessary.  The well probe and 
field meters were rinsed with distilled water after use.  The field meters were calibrated before use.   
 

Attachments:  Sampling Summary 
Hydrology Field Sheet 
Field Sampling Data Sheets 
Chain of Custody Document 
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Cowlitz County Headquarters Landfill 

Sampling Summary for 
2nd Quarter 2024 

 

 
Sample 

Location 

 
Sample 

Identifier 
Depth to Water 

Total 
Draw- 
down 

Approx. 
Flow 
Rate 

Approx. 
Total 
Liters 

Removed
* 

 
Field 

Measure-
ments 

Intervals 
** 

  Initial 
(feet) 

Final 
(feet) 

(feet) (milliliters/ 
minute) 

  

        

C-1 W4-402 15.57 17.29 1.72 133.3 6.0 5 

C-2 W5-402 35.12 36.15 1.03 45.0 4.05 3 

P-9 W6-402 25.90 25.99 0.09 450 11.25 3 

U-1 W3-402 22.29 23.77 1.48 109.1 4.9 3 

HGCS B1-P W2-402 --- --- --- --- --- --- 

SS-1 W1-402 --- --- --- --- --- --- 

LPN-B1 
P-9 Duplicate 

W8-402 
W7-402 

--- 
--- 

--- 
--- 

--- 
--- 

--- 
--- 

--- 
--- 

--- 
--- 

        
Notes:   *  total volume includes purged and sampled water. 
          ** field measurements interval is typically two to nine minutes of pumping. 
              ---   not applicable. 
               +   measured next day 
               NM   not measured 

     

 



fiCowlitz County Headquarters Landfill
Hydrology Field Sheet

Samplins Event: '2 , ,,1 (,,,I,n );:,2 V
Measured bv: rt,y? l.

-_. t--

Weather: (r','r, *. nT' /,.-, / {* | -.

Location Date Time Measurement omments

u-1 ,t /z la.3 7 ZZ.zq
c-1 !r lzt aZ tquT
c-2 tr

t.? zn 79,tL
MW-I ,/ /q lt 't1 21 ,L€
MW-2 I Il; lc (2.?J
MW-4 ll tiE 7 1.'i.t'

P-6 I I ),,; lu rL
P-8 rl 4t;tt
P-9 ,tlz tlt a#t Etrrz*.a

P-10 LL/'l Q 1), $;t it
P-1 1

{r /)( {
\ 4z'--rL,/r)

H2
P-I3R gl c'l 7t , 2 ) .z'
P-14 lt ico{ 2.{ {{
P-15 t/

It> I ?t 3i 7t
P-18 (l t'1r- Lt c?

CC IJQ Lf Field Sheet.xlsx (WL) v23t2024



Bright Fields Groundwater, Inc. Field Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R.

Cowlitz Co- Headquarters Rd Landfilt Sample Location: SS-1

2nd Qtr 2024

Dykes

Sample Field Identifier:'t4,1 I " L(eZ

Start Date/Time: qb lz,+ I -Weather: (to, A..( 4l-.
Well Pun ing Data

Measurement
Prepumping

Final pumping

Date

il

Time Method
Well ProbeDepth to Water:

Pumping Time

Flow through cE

Rate Fill Time Discharge DITW Liters Pumped Rate

N]
Iglu

ls apparatus volume, x.: appro
Field Waller Quality Meas urements

Flow pH
Specific

Conductance
(uS/cm)

Temperature
("c)

Turbidity
(Nru)

Dissolved

Oxygen
(mg/l)

Eh
(mv)

l/hn)",,,1 L.72 1t,\ k.* Ll, +t i?,L7 ,7?

Sampling
Date/Time Containers

(number/volume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling
Method

V [t fc>sj I 500m1 poly None Surface no Dipped
It 1 125m1 poly H2SO4 il I

I I L 40ml glass H2SO4 I I

n I I 125m1 poly HNO3 il il lt

.Equrpment Decontamination: None, dedicated 
"Sa*pl. App.urun.., Z'/r, ' Su-pl"Hundling' Cool.r, deliver to lab same day

Comments: r /'-"""""t.' F('"- (, //r{,* -rr,- J_, o L, ^^.i
CC HQ Lf Field Sheet.xtsx (SW)

0



Bright Fields Gro undwater, Inc. Field Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R. Dykes

Cowlitz Co- Headquarters Rd
Znd Qtr 2024

Landfill Sample Location: HGCS Bl-P
Sample Field ldentifier: L<)2 -1OZ

Start Date/Time:V lZ lzq f2e<:
weather: 1 u.n, r iEd kQ,.r,

Well Pu ns Data

Measurement
Prepumping

Final pumping

Date Time Method
Well ProbeDepth to Water:

PumpinS Time Rate Fill Time Discharrge DTW Liters Pumped

G\rt---
\t

AN OU- Jl ir)PI KC,ULJ IL tI

I&A^lh,rcugh cells apparatus volume : approx. l20ml
Field Wa ter Qualitv Measurements

Flow pH
Specific

Conductance
(uS/cm)

femperature
("c)

Turbidity
(Nru)

Dissolved

Oxygen
(mg/l)

Eh

(mv)
14t 54\ < l.'f 6.7 J,C( ?-qrl t(1

Sampling
Date/Time Containers

(number/volume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling
Method

L ll-e I 500m1 poly none Surface no Flow stream
I I 125m1 poly HNO3 lt lt from pipe
il 3 40ml glass HCI lt n lt

I It 1 40ml amber glass HCI It lt I

n il 1 l2tml poly H2SO4 I r il

I I I l2$ml poly none il il It

,ls\EquipmentDecontamination:oberinsedwittrdisti.'i.iil
Sample Appearance: / /-u' ::.' 

Sample Handling: Cooler, deliver to lab same day
omments:

CC HQ Lf Field Sheer.xlsx (HGCS)



Bright Fields Groundwater, Inc. Field Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R. Dykes

Cowlitz Co- Headquarters Rd
2nd. Qtr 2024

Landfill Sample Location: L -(
Sample Field Identifier:f.rj{- ta'Z

Start Date/Time: V b lzt P.to
Weather: {u *u n,' il L{ Brnz.

Well Pum Data a

Depth to Water:
Measurement

Prepumping 19,S7
Final pumping /'7, ) 1

Date4k Time
(2 c',z

lB rA

Method
Well Probe

' IlL4 \ .t lt;'tJ-3,5 r{z-F?'_] 1

Flow through cells apparatus volume : approx. 120m1. 

-Z 

, ,.)
Field Wa ;er Quality Meas urements

Pumping

Time pH
Specific

Conductance
(uS/cm)

Temperature
("c)

Turbidity
(Nru)

Dissolved
Oxygen
(me/l)

Eh

(mv)

tc €-/,2 _6ta_
_€-11

(e,tf A,a-7 (zt
lL{ L:t1 (D ,7 \z>* (;, )f lzt
&^>t -sa? 1t.s ll,e Wz,t €.ts 129
9; q,?f< g:r.{'

gLZ
1|1
It" I

l. 17tll
5x't l2rl

5L- glL <.tu^' t2T

Sampling
Date/Time Containers

(number/volume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling
Method

tlz tz ic 1 500m1 poly none no Bladder
il 1 l25ml poly HNO3 I no Pump
il il 3 40ml glass HCI il no I

il I 40ml amber glass HCI ll no
I I 1 125m1 poly H2SO4 il no tl

I I 1 125m1 poly none I no It

Equipment Decontamination:
Sample Appearance: f /-,

None, dedicated equip used. Well probe rinsed with distilled
Sample Handling: Cooler, deliver to lab same day

omments:

CC HQ Lf Field Sheet.xlsx (Wells)

Pumping Time Rate Discharge Fill Time

?cJ /a1; <t 7 :'

22 slft:z

It

I



Bright Fields Groundwuter, Inc. Field Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R. Dykes

Cowlitz Co- Headquarters Rd Landfi[ St
2ndQtr2024 Sample Field Identifier:to* tlaZ

Start Date/Time: Vb lz't tSiS-
Weather: 1" ^n * Wo n- LiBn

Well Pum ing Data I

Depth to Water:
Measurement

Prepumping 3 9, (7
Finalpumping Bl,ti

Date
40

Time
(22*>

Aef

Method
Well Probe

Pumping Time Rate Discharge Fill Time DTW Lit".s P"mped Rate (*l/r"in

tt rcc Ap, ; lo Zs*+w %,cS

Flow through iells lpparatus volume : aDDrox. l20ml.
Field Wa er Qualitv Measiurements

Pumping

Time pH
Specific

Conductance
(uS/cm)

I^ Su,t

Temperature

Cct
Turbidity
(Nru)

Dissolved
Oxygen
(mg/l)

Eh
(mv)

3c_ S"frL 9a,q (7 tg c,?a t.)( (vl
IJ q,{L *:?"4 vz.3 /e,) 7 I, T€ lrl ?q4 9,96. t6,D (v,? /'

'1,i3 (+i

Sampling
Date/Time Containers

(number/volume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling
Method

1/z l49D 1 500m1 poly none tu.q no Bladder
n It 1 125m1 poly HNO3 il no Pump
il il 3 40ml glass HCI I no I

il I 1 40ml amber glass HCI I no I

I I 1 125m1 poly H2SO4 I no I

il It 1 125m1 poly none I no il

Equipment Decontaminalion :

Sample Appearqnce: 1212. ",

None, dedicated equip used. Well probe rinsed with distilled
Sample Handling: Cooler, deliver to lab same day

Comments:

CC HQ Lf Field Sheet.xlsx (Wells)

*.lac -- 1,*lttcs /'r lt



Bright Fields Groundwater, Inc. Field Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R. Dykes

Cowlitz Co- Headquarters Rd Landfill Sample Location: f ^ 12ndQtr2024 Sample Field Identifier: r,' 4 - 'lo'2

Start Date/Time: '-t(z (zq 1yil
Weather: 1-.0., u Lut1r,,r,- L+4r..o

Well ng Data

Depth to Water:
Measurement

Prepumping )€.1e
Final pumping zS1 cl

Dale

aL3
Time MethodBlrqr.,*-0.
( s7c

Rate (ml/min

LI9;D

F-lo*'through cells apparatus volume : ippro*. l20ml.
Field Wa ;er ality Measurements

Pumping

Time pH
Specific

Conductance
(uS/cm)

Temperature

("c)
Turbidity
(Nru)

Dissolved

Oxygen
(mgll)

Eh
(mV)

ID 64_ .19,9 Lc.'7 n. qt A 4s-\>, (9 tz7
1'4 _4,q< 1q,? lc r* e :19 < .,4:? 127it 1, ,q1 qAi "izi -1 o'ya 9,i + 1"9

Sampling
Date/Time Containers

(number/volume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling
Method

L lqm 1 500m1 poly none l,l[",') no Bladder
I I 1 125m1 poly HNO3 It no Pump
lt I 3 40ml glass HCI It no
lt I I 40ml amber glass HCI I no
il I I l25ml poly H2SO4 I no il

I il I l25ml polv none I no I

Equipment Decontamination:
Sample Appearance: Uee)

None, dedicated equip used. Well probe rinsed with distilled
Sample Handling: Cooler, deliver to lab same day

comments,fiot{ln 
E; il-l ,,1{"-.*h. ,*_l p-9 l_,.,,

CC HQ Lf Field Sheet.xlsx (Wells)

Pumping Time



Bright Fields Groundwater, Inc. Fietd Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R. Dykes

Cowlitz Co- Hea

2ndQtr2024 Sample Field Identifier: Utl l-loZ
Start Date/Time: t1 /rlz4
Weather: 1.r,^* L-lor,r, L+Sr*.^

Well Pum Data

Measurement
Prepumping

Filal pumping

Date

ffi
Time Method

Well ProbeDepth to Water:

Pumping Time Liters Pumped Rate (ml/min

,r,/-/
Flow through cells apparatus'volume : approx- l20ml.

Field Wa :er Quality Measurements
Pumping

Time pH
Specific

Conductance
(uS/cm) / i''"lm:*

Turbidity
(Nru)

Dissolved
Oxygen
(me/l)

Eh

(mv)

I t/\
I \Jr\

i{
L

I
UI

Sampling
Date/Time Containers

(number/vol ume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling
Method

'l lEw I 500m1 poly none l-/" > no Bladder
I I I l25ml poly HNO3 il no Pump
lt 3 40ml glass HCI ll no It

I I 40ml amber glass HCI lt no It

il lt 1 125m1 poly H2SO4 I no I

t! lt I l25ml poly none I no il

Equipment Decontamination: None, dedicated equi
Sample Appearance: 4(" , Sample Handling: Cooler, deliver to lab same day
comments' 

[J , rfl* I ll.i ,; l{.,r^/** ,* lp4
CC HQ Lf Field Sheet.xlsx (Wells)

\.),{-L



Bright Fields Groundwuter, Inc. Field Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R. Dykes

Cowlitz Co- Headquarters Rd Landfill Sample Location: C) ^l
2nd Qtr 2024 Sample Field Identifier: gsr Z-q aZ

Start Date/Time: I /z /l:l to2;
Weather: //ro t {e^ ( C, l.r^

Well Pum ng Data

Depth to Water: Prepumping

Final pumping

Measurement

zz.7dl
2\.77

Date

{,7
Time
ic\7
lllrl

Method
Well Probe

Pumping Time Rate Discharge Fill Time DTW Liters Pumped Rate lmVmin
_'f t4€/g1/* 3 _ ia -?.ai 

_

2q z, iit

bci, I

Flowi through cells apparatus volume : ippro*. I 20m1.

Field Wa ;er Quality Mea iurements
Pumping

Time pH
Specific

Conductance
(uS/cm)

Temperature
("c)

Turbidity
(Nru)

Dissolved
Oxygen
(me/l)

Eh
(mv)

2A I_, 61 Zet /c, i l\1 3.3<:
2<_ (.i'-) 243 1U4

=111
(o, i 0.zv -@6,L*f 2eY -l l.>

Sampling
Date/Time Containers

(number/vo lume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling

Method
2 )t er" 1 500m1 poly none 7€,c no Bladder

lt I l25ml poly HNO3 no Pump
I I 3 40ml slass HCI I no il

I I I 40ml amber glass HCI I no il

il il I l25ml poly H2SO4 no il

I lt polv noneI l25ml no il

Equipment Decontamination:
Sample Appearancg: LL o ,

None, dedicated equip used. Well probe rinsed with distilled
Sample Handling: Cooler, deliver to lab same day

omments:

CC HQ Lf Field Sheet.xlsx (Wells)

\t- +&+z* *+r- d' 2'9 ec

)e

il

I

il

I

I

I



Bright Fields Groundwater, Inc. Field Sampling Data
Project Location:

Sampling Event:

Sampler: Dennis R. Dykes

Cowlitz Co- H.
2nd Qtr 2024 Sample Field Identifier: q)5? -LtC 2

Start Date/Time: ,{ h 124 tg*
Weather: 1u n-, u L{.'1,., -' L*.€rrrv

Well Pun Data

Measurement
Prepumping

Final pumping

Date Time Method
Well ProbeDepth to Water:

Pumping Time Rate Fill Time Discharrge DTW Lite 's Pumped Rate

I

\t fl -fl f

lNlffip) m 7^
ft=

Flow through cells apparatus volume : zlpprox. l20ml.
Field Waller Qualitv Meas urements

Flow pH
Specific

Conductance
(uS/cm)

Temperature
("c)

Turbidity
(Nru)

Dissolved

Oxygen
(mg/l)

Eh

(mv)
(\ 

" )e aI, L13 _39€t z1'1

Sampling
Date/Time Containers

(number/vo lume/type/preservative)
Depth

Taken (ft)
Field

Filtration
Sampling
Method

L llaa I l000ml poly none Surface no Flow stream
I It 1 125m1 poly HNO3 lt I from pipe
I lt 3 40ml glass HCI I I I

li It 1 40ml glass H2SO4 I I I

I il I l25ml poly H2SO4 t, n I

r,--:-,n.E'qulpment Decontamlnatlon: None, dedicated equip used. Well probe rinsed with distilled
Sample Appearance: i>r, I L,, x^ Sample Handling: cooler, deliver to lab same day

omments:

CC HQ Lf Field Sheer.xlsx (Leachate)
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Cowlitz County Headquarters Landfill
Quarterly Detection Monitoring Data Validation

Second Quarter 2024
This memorandum presents a summary of the validation review completed for theINORGANIC analytical 
data generated for the identified project using the identified analytical method, laboratory, and guidance

1. General Information
Project: Cowlitz County Headquarters Road Landfill: Detection Monitoring Program
Laboratory: ALS Evironmental Kelso
Lab Package Identifier: Service Request Number K2403464
Date(s) Sampled: April 2, 2024
Data Reviewer: Dennis R. Dykes, Bright Fields Groundwater, Inc
Date Reviewed: May 6, 2024
See attached table for sample numbers, laboratory-assigned identifiers, and sample dates
Laboratory report which includes QC and Chain of Custody documentation is attached

2. Validation Review Guidance
Sampling and Analysis Plan, Cowlitz Co. Headquarters Landfill Project (Tuppan Consultants, 2011)
National Functional Guidelines for Inorganic Data Review (USEPA, 2010)
Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAC)

3. Overall Assessment of Data
The data are judged to be acceptable for use in the detection monitoring program as qualified
T data qualifier assigned to detections below MRL without other qualifiers
J data qualifier assigned to nitrate MRL because slightly past hold time
B1 data qualifier assigned to low ammonia because Method Blank det

Precision: Analytical precision acceptable; field duplication not evaluate
Accuracy: Spike, surrogate, and method blank results acceptable except as noted.
Representativeness: Sampling completeness confirms representativeness as specified in SAP
Completeness: All locations sampled, results valid with above qualifiers, if assigned
Comparability: Sampling and analyses performed per the SAP and method requirements

Results should be comparable with previous similar sample results

4.Data Validation Summary
Holding Times: NO3 1-2 days, Cl 1-2 and 14 days, SO4 1-2 day, 

TDS 7 days, TSS 2 days, and Alk 3-4 days
Ammonia 14 days, TOC 1 to 3 days
Total metals 3 days to extraction, 3 to 7 days to analysis.
Diss metals 3 days to extraction, 7 days to analysis

Blanks: Method: Non detect except alkalinity (1.2T), NH3 (.030T), chloride (.01T)
Dissolved metals: not reported, Total metals: Ca (5T)

HQLF Data Validation Memo Qtrly Event.xlsx (Valid Sum Print)
              Page 1 of 4

5/6/2024



Cowlitz County Headquarters Landfill
Quarterly Detection Monitoring Data Validation

Second Quarter 2024

Duplicates:Lab: OK for Alk, NO3, SO4  Others not reported.
None for Diss. Metals, Total only geochem ok
None reported for TOC, Cl, TSS, TDS and NH3

Field: OK except NH3, TOC, Mn, Cd, Cr <MRL invalid
MS/MSD: OK Metals: dissolved not reported, total MS for geochem only OK

Not reported for NH3, Cl, Alk, TDS, TSS, TOC
Ok for NO3 and SO4.  Others not reported.

    

Laboratory Control Samples:  OK except dissolved metals not reported

Method Reporting Limits: Acceptable.  

Other:

HQLF Data Validation Memo Qtrly Event.xlsx (Valid Sum Print)
              Page 2 of 4

5/6/2024



Cowlitz County Headquarters Landfill
Quarterly Detection Monitoring Data Validation

Second Quarter 2024
This memorandum presents a summary of the validation review completed for theVOLATILE ORGANIC 
COMPOUND data generated for the identified project using the specified analytical method, laboratory, 
and guidance. 

1. General Information
Project: Cowlitz County Headquarters Road Landfill: Detection Monitoring Program
Laboratory: ALS in Kelso, WA
Lab Package Identifier: Service Request Number K2403464
Date(s) Sampled: April 2, 2024
Data Reviewer: Dennis R. Dykes, Bright Fields Groundwater, Inc
Date Reviewed: May 6, 2024
See attached table for sample numbers, laboratory-assigned identifiers, and sample dates
Laboratory report which includes QC data and Chain of Custody documentation is attached

2. Validation Review Guidance
Sampling and Analysis Plan, Cowlitz Co. Headquarters Landfill Project (Tuppan Consultants, 2011)
National Functional Guidelines for Organic Data Review (USEPA, 2008)
Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAC)

3. Overall Assessment of Data
The data are judged to be acceptable for use in the detection monitoring program as qualified
T data qualifier assigned to detections below MRL without other qualifiers

Precision: Analytical precision acceptable; field duplication not evaluate
Accuracy: Spike, surrogate, and method blank results acceptable.
Representativeness: Sampling completeness confirms representativeness as specified in SAP
Completeness: All locations sampled, greater than specified percentage of results valid
Comparability: Sampling and analyses performed per the SAP and method requirements

Results should be comparable with previous similar sample results

4. Data Validation Summary (EPA Method 8260A)
Holding Times: VOC analyzed 6 days after sampling,

Blanks: Method - none detected

Trip- Chloromethane (.08T). and Methylene Chloride (.12T)

Field Duplicate: None detected 
Detection limits: Acceptable, W8 leachate dilute 5X
Surrogate Recovery: OK
Matrix Spike/Matrix Spike Duplicates Not reported

LCS/DLCS: OK 

Method Reporting Limits: Acceptable. W9 leachate dilute 5X due to color and particulates.

Initial Calibration Exceptions: No probems reported in case narative.

Cont Calib Verif Exceptions: Case narative reported several analytes outside criteria
Ok by other criteria 

HQLF Data Validation Memo Qtrly Event.xlsx (Valid Sum Print)
              Page 3 of 4

5/6/2024



Cowlitz County Headquarters Landfill
Quarterly Detection Monitoring Data Validation

Second Quarter 2024

Field IdentifierLaboratory Identifie Date Sample Type

W4-402 K2403464-004 4/2/2024 Groundwater
W5-402 K2403464-005 4/2/2024 Groundwater
W2-402 K2403464-00 4/2/2024 Groundwater
W6-402 K2403464-006 4/2/2024 Groundwater
W3-402 K2403464-003 4/2/2024 Groundwater
W2-402 K2403464-002 4/2/2024 Groundwater
W1-402 K2403464-001 4/2/2024 Surface Water
W8-402 K2403464-008 4/2/2024 Leachate

W7-402 K2403464-007 4/2/2024 Groundwater
Trip Blank K2403464-009 Lab PreparedTrip Blank

Sample Identification Summary

P-9
U-1

Sample Location

C-1
C-2

MW-1

P-9 Duplicate

HGCS B1-P
SS-1

Leachate Outfall

HQLF Data Validation Memo Qtrly Event.xlsx (Valid Sum Print)
              Page 4 of 4

5/6/2024



April 17, 2024 Service Request No:K2403464

Dan Bales
Cowlitz County Public Works
1600 13th Avenue South
Kelso, WA 98626

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory

Laboratory Results for: Cowlitz Co. Headquarters Landfill Detection Mont.
Dear Dan,

April 02, 2024
K2403464.

Please contact me if you have any questions.  My extension is 3377.  You may also contact me via 
email at Sydney.Wolf@alsglobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Sydney  A. Wolf
Project Manager

dba ALS Environmental
ALS Group USA, Corp.

ADDRESS
FAXPHONE

1317 S. 13th Avenue, Kelso, WA 98626
+1 360 636 1068+1 360 577 7222 |

Page 1 of 102



Narrative Documents

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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CASE NARRATIVE

Client:
Project:
Sample Matrix:

Service Request:
Date Received:

Cowlitz County Public Works
Cowlitz Co. Headquarters Landfill Detection Mont.
Water

K2403464
04/02/2024

All  analyses were performed consistent with the quality assurance program of ALS  Environmental.  This report contains  
analytical results for samples for the Tier II level requested by the client.

Sample Receipt:
Nine water samples were received for analysis at ALS Environmental on 04/02/2024. Any discrepancies upon initial sample 
inspection are annotated on the sample receipt and preservation form included within this report.  The samples were stored at 
minimum in accordance with the analytical method requirements. 
Metals:
No significant anomalies were noted with this analysis.

General Chemistry:
Method 300.0, 04/04/2024: The analysis of sample W8-402 for Nitrate as Nitrogen was initially performed within the 
recommended holding time. As a result of a matrix interference a reanalysis at a larger dilution was required. The reanalysis was 
performed approximately 5 hours past the recommended holding time. The results from the second analysis were reported. 

Volatiles by GC/MS:
Method 8260C, 04/08/2024:Bromoform, Bromomethane, and 1,2-Dibromo-3-chloropropane were flagged as outside the control 
criterion for Continuing Calibration Verification (CCV). In accordance with the EPA Method, 80% or more of the CCV analytes 
must pass within 20% of the true value. The ALS SOP allows for 40% difference for the remaining analytes. The CCV met these 
criteria. The quality of the sample data was not significantly affected. No further corrective action was required.
Method 8260C, 04/08/2024:Sample W8-402 was analyzed at a dilution due to foaming. This is reflected in the elevated detection 
limits. 

1317 South 13th Ave, Kelso, WA 98626  |  1-360-577-7222  |  www.alsglobal.com

Approved by  Date 04/17/2024

Page 3 of 102



CLIENT ID: W8-402 Lab ID: K2403464-008
Analyte Results Flag MDL MRL Units Method
2-Butanone (MEK) 180 9.5 100 ug/L 8260C
Acetone 530 17 100 ug/L 8260C
Alkalinity as CaCO3, Total 4660 6 20 mg/L SM 2320 B
Ammonia as Nitrogen 158 0.02 0.10 mg/L SM 4500-NH3 E
Antimony 4.75 0.10 0.25 ug/L 200.8
Arsenic 25.9 0.5 2.5 ug/L 200.8
Barium 557 0.10 0.25 ug/L 200.8
Benzene 0.45 J 0.31 2.5 ug/L 8260C
Beryllium 0.05 J 0.03 0.10 ug/L 200.8
Cadmium 0.18 0.04 0.10 ug/L 200.8
Calcium 105000 30 210 ug/L 200.7
Carbon Disulfide 0.35 J 0.35 2.5 ug/L 8260C
Carbon, Total Organic (TOC) 1100 50 250 mg/L SM 5310 B
Chloride 739 0.5 10 mg/L 300.0
Chromium 120 0.2 1.0 ug/L 200.8
Cobalt 12.0 0.05 0.10 ug/L 200.8
Copper 79.3 0.25 0.50 ug/L 200.8
Ethylbenzene 0.65 J 0.25 2.5 ug/L 8260C
Iron 3000 80 210 ug/L 200.7
Lead 16.2 0.03 0.10 ug/L 200.8
m,p-Xylenes 0.95 J 0.55 2.5 ug/L 8260C
Magnesium 98200 4 53 ug/L 200.7
Manganese 797 2 11 ug/L 200.7
Methylene Chloride 0.65 J 0.50 10 ug/L 8260C
Nickel 119 0.2 1.0 ug/L 200.8
o-Xylene 0.60 J 0.37 2.5 ug/L 8260C
Potassium 316000 600 2100 ug/L 200.7
Silver 0.06 J 0.05 0.10 ug/L 200.8
Sodium 2040000 300 2100 ug/L 200.7
Solids, Total Dissolved 7420 200 mg/L SM 2540 C
Solids, Total Suspended (TSS) 16.0 5.0 mg/L SM 2540 D
Sulfate 24.2 0.2 2.0 mg/L 300.0
Toluene 1.9 J 0.27 2.5 ug/L 8260C
Vanadium 48.4 0.2 1.0 ug/L 200.8
Zinc 96 3 10 ug/L 200.8

CLIENT ID: W2-402 Lab ID: K2403464-002
Analyte Results Flag MDL MRL Units Method
Alkalinity as CaCO3, Total 38.0 0.6 2.0 mg/L SM 2320 B
Ammonia as Nitrogen 0.040 J 0.009 0.050 mg/L SM 4500-NH3 E
Arsenic 0.73 0.09 0.50 ug/L 200.8

SAMPLE DETECTION SUMMARY
This form includes only detections above the reporting levels.  For a full listing of sample results, continue to the Sample Results section of this Report.

Page 4 of 102



CLIENT ID: W2-402 Lab ID: K2403464-002
Analyte Results Flag MDL MRL Units Method
Barium 15.4 0.020 0.050 ug/L 200.8
Beryllium 0.022 0.005 0.020 ug/L 200.8
Cadmium 0.016 J 0.008 0.020 ug/L 200.8
Calcium, Dissolved 6950 3 21 ug/L 200.7
Carbon, Total Organic (TOC) 1.20 0.10 0.50 mg/L SM 5310 B
Chloride 2.72 0.010 0.20 mg/L 300.0
Chromium 0.13 J 0.03 0.20 ug/L 200.8
Cobalt 4.57 0.009 0.020 ug/L 200.8
Copper 2.07 0.05 0.10 ug/L 200.8
Iron, Dissolved 1900 8 21 ug/L 200.7
Lead 0.011 J 0.006 0.020 ug/L 200.8
Magnesium, Dissolved 2940 0.4 5.3 ug/L 200.7
Manganese, Dissolved 575 0.2 1.1 ug/L 200.7
Nickel 2.28 0.04 0.20 ug/L 200.8
Nitrate as Nitrogen 0.17 0.006 0.10 mg/L 300.0
Potassium, Dissolved 560 60 210 ug/L 200.7
Sodium, Dissolved 3920 30 210 ug/L 200.7
Solids, Total Dissolved 49 10 mg/L SM 2540 C
Sulfate 1.64 0.02 0.20 mg/L 300.0
Vanadium 0.06 J 0.04 0.20 ug/L 200.8
Zinc 3.1 0.5 2.0 ug/L 200.8

CLIENT ID: W3-402 Lab ID: K2403464-003
Analyte Results Flag MDL MRL Units Method
Alkalinity as CaCO3, Total 81.3 0.6 2.0 mg/L SM 2320 B
Ammonia as Nitrogen 0.410 0.009 0.050 mg/L SM 4500-NH3 E
Arsenic 3.71 0.09 0.50 ug/L 200.8
Barium 48.3 0.020 0.050 ug/L 200.8
Beryllium 0.015 J 0.005 0.020 ug/L 200.8
Cadmium 0.017 J 0.008 0.020 ug/L 200.8
Calcium, Dissolved 11100 3 21 ug/L 200.7
Carbon, Total Organic (TOC) 4.00 0.10 0.50 mg/L SM 5310 B
Chloride 9.92 0.010 0.20 mg/L 300.0
Chromium 0.18 J 0.03 0.20 ug/L 200.8
Cobalt 7.51 0.009 0.020 ug/L 200.8
Copper 0.39 0.05 0.10 ug/L 200.8
Iron, Dissolved 5660 8 21 ug/L 200.7
Lead 0.113 0.006 0.020 ug/L 200.8
Magnesium, Dissolved 6010 0.4 5.3 ug/L 200.7
Manganese, Dissolved 386 0.2 1.1 ug/L 200.7
Nickel 1.21 0.04 0.20 ug/L 200.8

SAMPLE DETECTION SUMMARY
This form includes only detections above the reporting levels.  For a full listing of sample results, continue to the Sample Results section of this Report.
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CLIENT ID: W3-402 Lab ID: K2403464-003
Analyte Results Flag MDL MRL Units Method
Nitrate as Nitrogen 0.02 J 0.006 0.10 mg/L 300.0
Potassium, Dissolved 9780 60 210 ug/L 200.7
Silver 1.72 0.009 0.020 ug/L 200.8
Sodium, Dissolved 8770 30 210 ug/L 200.7
Solids, Total Dissolved 121 10 mg/L SM 2540 C
Solids, Total Suspended (TSS) 8.0 5.0 mg/L SM 2540 D
Sulfate 0.14 J 0.02 0.20 mg/L 300.0
Vanadium 0.36 0.04 0.20 ug/L 200.8
Zinc 1.8 J 0.5 2.0 ug/L 200.8

CLIENT ID: W4-402 Lab ID: K2403464-004
Analyte Results Flag MDL MRL Units Method
Alkalinity as CaCO3, Total 33.3 0.6 2.0 mg/L SM 2320 B
Ammonia as Nitrogen 0.040 J 0.009 0.050 mg/L SM 4500-NH3 E
Barium 6.05 0.020 0.050 ug/L 200.8
Beryllium 0.052 0.005 0.020 ug/L 200.8
Cadmium 0.012 J 0.008 0.020 ug/L 200.8
Calcium, Dissolved 5820 3 21 ug/L 200.7
Carbon, Total Organic (TOC) 0.70 0.10 0.50 mg/L SM 5310 B
Chloride 8.30 0.010 0.20 mg/L 300.0
Chromium 0.10 J 0.03 0.20 ug/L 200.8
Cobalt 0.015 J 0.009 0.020 ug/L 200.8
Copper 0.06 J 0.05 0.10 ug/L 200.8
Lead 0.046 0.006 0.020 ug/L 200.8
Magnesium, Dissolved 2830 0.4 5.3 ug/L 200.7
Manganese, Dissolved 7.2 0.2 1.1 ug/L 200.7
Nickel 0.08 J 0.04 0.20 ug/L 200.8
Nitrate as Nitrogen 0.36 0.006 0.10 mg/L 300.0
Potassium, Dissolved 7360 60 210 ug/L 200.7
Silver 1.50 0.009 0.020 ug/L 200.8
Sodium, Dissolved 4750 30 210 ug/L 200.7
Solids, Total Dissolved 74 10 mg/L SM 2540 C
Sulfate 0.49 0.02 0.20 mg/L 300.0
Vanadium 0.51 0.04 0.20 ug/L 200.8
Zinc 1.0 J 0.5 2.0 ug/L 200.8

CLIENT ID: W5-402 Lab ID: K2403464-005
Analyte Results Flag MDL MRL Units Method
Alkalinity as CaCO3, Total 32.4 0.6 2.0 mg/L SM 2320 B
Ammonia as Nitrogen 0.030 J 0.009 0.050 mg/L SM 4500-NH3 E
Barium 7.80 0.020 0.050 ug/L 200.8

SAMPLE DETECTION SUMMARY
This form includes only detections above the reporting levels.  For a full listing of sample results, continue to the Sample Results section of this Report.
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CLIENT ID: W5-402 Lab ID: K2403464-005
Analyte Results Flag MDL MRL Units Method
Beryllium 0.013 J 0.005 0.020 ug/L 200.8
Calcium, Dissolved 3650 3 21 ug/L 200.7
Carbon, Total Organic (TOC) 0.60 0.10 0.50 mg/L SM 5310 B
Chloride 5.99 0.010 0.20 mg/L 300.0
Chromium 0.18 J 0.03 0.20 ug/L 200.8
Cobalt 0.048 0.009 0.020 ug/L 200.8
Copper 0.10 0.05 0.10 ug/L 200.8
Iron, Dissolved 13 J 8 21 ug/L 200.7
Magnesium, Dissolved 1890 0.4 5.3 ug/L 200.7
Manganese, Dissolved 21.7 0.2 1.1 ug/L 200.7
Nickel 0.17 J 0.04 0.20 ug/L 200.8
Nitrate as Nitrogen 0.01 J 0.006 0.10 mg/L 300.0
Potassium, Dissolved 4730 60 210 ug/L 200.7
Silver 0.491 0.009 0.020 ug/L 200.8
Sodium, Dissolved 7930 30 210 ug/L 200.7
Solids, Total Dissolved 64 10 mg/L SM 2540 C
Sulfate 1.13 0.02 0.20 mg/L 300.0
Zinc 1.0 J 0.5 2.0 ug/L 200.8

CLIENT ID: W6-402 Lab ID: K2403464-006
Analyte Results Flag MDL MRL Units Method
Alkalinity as CaCO3, Total 50.7 0.6 2.0 mg/L SM 2320 B
Ammonia as Nitrogen 0.020 J 0.009 0.050 mg/L SM 4500-NH3 E
Arsenic 0.48 J 0.09 0.50 ug/L 200.8
Barium 1.46 0.020 0.050 ug/L 200.8
Beryllium 0.006 J 0.005 0.020 ug/L 200.8
Cadmium 0.009 J 0.008 0.020 ug/L 200.8
Calcium, Dissolved 12200 3 21 ug/L 200.7
Carbon, Total Organic (TOC) 0.24 J 0.10 0.50 mg/L SM 5310 B
Chloride 4.15 0.010 0.20 mg/L 300.0
Chromium 0.15 J 0.03 0.20 ug/L 200.8
Copper 0.06 J 0.05 0.10 ug/L 200.8
Lead 0.019 J 0.006 0.020 ug/L 200.8
Magnesium, Dissolved 1680 0.4 5.3 ug/L 200.7
Manganese, Dissolved 0.3 J 0.2 1.1 ug/L 200.7
Nickel 0.13 J 0.04 0.20 ug/L 200.8
Nitrate as Nitrogen 0.06 J 0.006 0.10 mg/L 300.0
Potassium, Dissolved 2950 60 210 ug/L 200.7
Silver 0.365 0.009 0.020 ug/L 200.8
Sodium, Dissolved 8150 30 210 ug/L 200.7
Solids, Total Dissolved 119 10 mg/L SM 2540 C

SAMPLE DETECTION SUMMARY
This form includes only detections above the reporting levels.  For a full listing of sample results, continue to the Sample Results section of this Report.
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CLIENT ID: W6-402 Lab ID: K2403464-006
Analyte Results Flag MDL MRL Units Method
Sulfate 0.56 0.02 0.20 mg/L 300.0
Vanadium 2.45 0.04 0.20 ug/L 200.8

CLIENT ID: W7-402 Lab ID: K2403464-007
Analyte Results Flag MDL MRL Units Method
Alkalinity as CaCO3, Total 51.2 0.6 2.0 mg/L SM 2320 B
Ammonia as Nitrogen 0.040 J 0.009 0.050 mg/L SM 4500-NH3 E
Arsenic 0.50 0.09 0.50 ug/L 200.8
Barium 1.49 0.020 0.050 ug/L 200.8
Cadmium 0.012 J 0.008 0.020 ug/L 200.8
Calcium, Dissolved 12100 3 21 ug/L 200.7
Carbon, Total Organic (TOC) 0.36 J 0.10 0.50 mg/L SM 5310 B
Chloride 4.01 0.010 0.20 mg/L 300.0
Chromium 0.20 0.03 0.20 ug/L 200.8
Copper 0.06 J 0.05 0.10 ug/L 200.8
Lead 0.023 0.006 0.020 ug/L 200.8
Magnesium, Dissolved 1670 0.4 5.3 ug/L 200.7
Manganese, Dissolved 0.2 J 0.2 1.1 ug/L 200.7
Nickel 0.11 J 0.04 0.20 ug/L 200.8
Nitrate as Nitrogen 0.05 J 0.006 0.10 mg/L 300.0
Potassium, Dissolved 2640 60 210 ug/L 200.7
Silver 0.377 0.009 0.020 ug/L 200.8
Sodium, Dissolved 8240 30 210 ug/L 200.7
Solids, Total Dissolved 118 10 mg/L SM 2540 C
Sulfate 0.55 0.02 0.20 mg/L 300.0
Vanadium 2.54 0.04 0.20 ug/L 200.8
Zinc 0.6 J 0.5 2.0 ug/L 200.8

CLIENT ID: W1-402 Lab ID: K2403464-001
Analyte Results Flag MDL MRL Units Method
Ammonia as Nitrogen 0.070 0.009 0.050 mg/L SM 4500-NH3 E
Arsenic 0.09 J 0.09 0.50 ug/L 200.8
Barium 8.04 0.020 0.050 ug/L 200.8
Beryllium 0.010 J 0.005 0.020 ug/L 200.8
Cadmium 0.015 J 0.008 0.020 ug/L 200.8
Carbon, Total Organic (TOC) 1.10 0.10 0.50 mg/L SM 5310 B
Chromium 0.42 0.03 0.20 ug/L 200.8
Cobalt 0.133 0.009 0.020 ug/L 200.8
Copper 0.88 0.05 0.10 ug/L 200.8
Iron 258 8 21 ug/L 200.7
Lead 0.063 0.006 0.020 ug/L 200.8

SAMPLE DETECTION SUMMARY
This form includes only detections above the reporting levels.  For a full listing of sample results, continue to the Sample Results section of this Report.
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CLIENT ID: W1-402 Lab ID: K2403464-001
Analyte Results Flag MDL MRL Units Method
Manganese 10.5 0.2 1.1 ug/L 200.7
Nickel 0.21 0.04 0.20 ug/L 200.8
Nitrate as Nitrogen 0.96 0.006 0.10 mg/L 300.0
Solids, Total Dissolved 40 10 mg/L SM 2540 C
Sulfate 0.85 0.02 0.20 mg/L 300.0
Vanadium 0.71 0.04 0.20 ug/L 200.8
Zinc 1.3 J 0.5 2.0 ug/L 200.8

CLIENT ID: Trip Blanks Lab ID: K2403464-009
Analyte Results Flag MDL MRL Units Method
Chloromethane 0.080 J 0.068 0.50 ug/L 8260C
Methylene Chloride 0.12 J 0.10 2.0 ug/L 8260C

SAMPLE DETECTION SUMMARY
This form includes only detections above the reporting levels.  For a full listing of sample results, continue to the Sample Results section of this Report.
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Sample Receipt Information

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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W1-402K2403464-001 4/2/2024 1000
W2-402K2403464-002 4/2/2024 1200
W3-402K2403464-003 4/2/2024 1100
W4-402K2403464-004 4/2/2024 1230
W5-402K2403464-005 4/2/2024 1400
W6-402K2403464-006 4/2/2024 1430
W7-402K2403464-007 4/2/2024 1500
W8-402K2403464-008 4/2/2024 1600
Trip BlanksK2403464-009 4/2/2024

Client: Cowlitz County Public Works Service Request:K2403464
Project: Cowlitz Co. Headquarters Landfill Detection Mont.

SAMPLE CROSS-REFERENCE

SAMPLE # CLIENT SAMPLE ID DATE TIME

Printed  4/17/2024 3:02:55 PM Sample SummaryPage 11 of 102
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Miscellaneous Forms

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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Inorganic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  

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

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

J The result is an estimated value.

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

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

X See case narrative.

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

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

Metals Data Qualifiers 
# The control limit criteria is not applicable. 

J The result is an estimated value.

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

M The duplicate injection precision was not met.  

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

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

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

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

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

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

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

Organic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

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

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

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

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

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

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

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

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

X See case narrative.

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

Additional Petroleum Hydrocarbon Specific Qualifiers

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

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

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

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

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

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

  Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040

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

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

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L16-58-R4

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

  Hawaii DOH http://health.hawaii.gov/ -
  ISO 17025 http://www.pjlabs.com/ L16-57

  Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016

  Maine DHS http://www.maine.gov/dhhs/ WA01276

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

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

  New York - DOH https://www.wadsworth.org/regulatory/elap 12060

  North Carolina DEQ

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
certification 605

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

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

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

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wyoming (EPA Region 8) https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water- -

  Kelso Laboratory Website www.alsglobal.com NA

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

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

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

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

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

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

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms
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04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W1-402Sample Name:
Lab Code: K2403464-001

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER
300.0 NFOTH
SM 2540 C AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W2-402Sample Name:
Lab Code: K2403464-002

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER
300.0 NFOTH
8260C GROETTGER
SM 2320 B MRICH
SM 2540 C AWILSON
SM 2540 D AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W3-402Sample Name:
Lab Code: K2403464-003

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER
300.0 NFOTH
8260C GROETTGER
SM 2320 B MRICH

Analyst Summary report

ALS Group USA, Corp. 
dba ALS Environmental

Client: Service Request:
Cowlitz Co. Headquarters Landfill Detection Mont./
Cowlitz County Public Works

Project:
K2403464

Printed  4/17/2024 3:02:57 PM 24-0000693153 rev 00Superset Reference:
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04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W3-402Sample Name:
Lab Code: K2403464-003

SM 2540 C AWILSON
SM 2540 D AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W4-402Sample Name:
Lab Code: K2403464-004

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER
300.0 NFOTH
8260C GROETTGER
SM 2320 B MRICH
SM 2540 C AWILSON
SM 2540 D AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W4-402Sample Name:
Lab Code: K2403464-004.R01

SM 5310 B MSPECHT

Analyst Summary report

ALS Group USA, Corp. 
dba ALS Environmental

Client: Service Request:
Cowlitz Co. Headquarters Landfill Detection Mont./
Cowlitz County Public Works

Project:
K2403464

Printed  4/17/2024 3:02:57 PM 24-0000693153 rev 00Superset Reference:
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04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W5-402Sample Name:
Lab Code: K2403464-005

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER
300.0 NFOTH
8260C GROETTGER
SM 2320 B MRICH
SM 2540 C AWILSON
SM 2540 D AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W5-402Sample Name:
Lab Code: K2403464-005.R01

SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W6-402Sample Name:
Lab Code: K2403464-006

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER
300.0 NFOTH
8260C GROETTGER
SM 2320 B MRICH
SM 2540 C AWILSON
SM 2540 D AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

Analyst Summary report

ALS Group USA, Corp. 
dba ALS Environmental

Client: Service Request:
Cowlitz Co. Headquarters Landfill Detection Mont./
Cowlitz County Public Works

Project:
K2403464

Printed  4/17/2024 3:02:57 PM 24-0000693153 rev 00Superset Reference:
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04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W6-402Sample Name:
Lab Code: K2403464-006.R01

SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W7-402Sample Name:
Lab Code: K2403464-007

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER
300.0 NFOTH
8260C GROETTGER
SM 2320 B MRICH
SM 2540 C AWILSON
SM 2540 D AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W7-402Sample Name:
Lab Code: K2403464-007.R01

SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W8-402Sample Name:
Lab Code: K2403464-008

200.7 ABOYER AMCKORNEY
200.8 ABOYER EMCALLISTER

Analyst Summary report

ALS Group USA, Corp. 
dba ALS Environmental

Client: Service Request:
Cowlitz Co. Headquarters Landfill Detection Mont./
Cowlitz County Public Works

Project:
K2403464

Printed  4/17/2024 3:02:57 PM 24-0000693153 rev 00Superset Reference:
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04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W8-402Sample Name:
Lab Code: K2403464-008

300.0 NFOTH
8260C GROETTGER
SM 2320 B MRICH
SM 2540 C AWILSON
SM 2540 D AWILSON
SM 4500-NH3 E ACHEATLEY
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

W8-402Sample Name:
Lab Code: K2403464-008.R01

300.0 NFOTH
SM 5310 B MSPECHT

04/2/24Date Received:
Date Collected:

WaterSample Matrix:

04/2/24

Extracted/Digested ByAnalysis Method Analyzed By

Trip BlanksSample Name:
Lab Code: K2403464-009

8260C GROETTGER

Analyst Summary report

ALS Group USA, Corp. 
dba ALS Environmental

Client: Service Request:
Cowlitz Co. Headquarters Landfill Detection Mont./
Cowlitz County Public Works

Project:
K2403464

Printed  4/17/2024 3:02:57 PM 24-0000693153 rev 00Superset Reference:
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Sample Results

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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Volatile Organic Compounds by GC/MS 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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K2403464-002Lab Code:
Sample Name: W2-402

Volatile Organic Compounds by GC/MS

04/02/24 12:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 17:4820  U
NDAcrylonitrile 0.53 1 04/08/24 17:485.0  U
NDBenzene 0.062 1 04/08/24 17:480.50  U
NDBromochloromethane 0.16 1 04/08/24 17:480.50  U
NDBromodichloromethane 0.091 1 04/08/24 17:480.50  U
NDBromoform 0.16 1 04/08/24 17:480.50  U *
NDBromomethane 0.16 1 04/08/24 17:480.50  U *
ND2-Butanone (MEK) 1.9 1 04/08/24 17:4820  U
NDCarbon Disulfide 0.069 1 04/08/24 17:480.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 17:480.50  U
NDChlorobenzene 0.11 1 04/08/24 17:480.50  U
NDChloroethane 0.16 1 04/08/24 17:480.50  U
NDChloroform 0.072 1 04/08/24 17:480.50  U
NDChloromethane 0.068 1 04/08/24 17:480.50  U
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 17:482.0  U *
NDDibromochloromethane 0.14 1 04/08/24 17:480.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 17:482.0  U
NDDibromomethane 0.15 1 04/08/24 17:480.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 17:4810  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 17:480.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 17:480.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 17:480.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 17:480.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 17:480.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 17:480.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 17:480.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 17:480.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 17:480.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 17:480.50  U
NDEthylbenzene 0.050 1 04/08/24 17:480.50  U
ND2-Hexanone 2.7 1 04/08/24 17:4820  U
NDIodomethane 0.12 1 04/08/24 17:485.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 17:4820  U
NDMethylene Chloride 0.10 1 04/08/24 17:482.0  U
NDStyrene 0.089 1 04/08/24 17:480.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 17:480.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 17:480.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 17:480.50  U
NDToluene 0.054 1 04/08/24 17:480.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 17:480.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 17:480.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:58 PM 24-0000693153 rev 00Superset Reference:
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K2403464-002Lab Code:
Sample Name: W2-402

Volatile Organic Compounds by GC/MS

04/02/24 12:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 17:480.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 17:480.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 17:480.50  U
NDVinyl Acetate 0.43 1 04/08/24 17:485.0  U
NDVinyl Chloride 0.075 1 04/08/24 17:480.50  U
NDo-Xylene 0.074 1 04/08/24 17:480.50  U
NDm,p-Xylenes 0.11 1 04/08/24 17:480.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 17:4868 - 117924-Bromofluorobenzene
04/08/24 17:4873 - 12293Dibromofluoromethane
04/08/24 17:4865 - 14495Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:58 PM 24-0000693153 rev 00Superset Reference:
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K2403464-003Lab Code:
Sample Name: W3-402

Volatile Organic Compounds by GC/MS

04/02/24 11:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 18:1220  U
NDAcrylonitrile 0.53 1 04/08/24 18:125.0  U
NDBenzene 0.062 1 04/08/24 18:120.50  U
NDBromochloromethane 0.16 1 04/08/24 18:120.50  U
NDBromodichloromethane 0.091 1 04/08/24 18:120.50  U
NDBromoform 0.16 1 04/08/24 18:120.50  U *
NDBromomethane 0.16 1 04/08/24 18:120.50  U *
ND2-Butanone (MEK) 1.9 1 04/08/24 18:1220  U
NDCarbon Disulfide 0.069 1 04/08/24 18:120.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 18:120.50  U
NDChlorobenzene 0.11 1 04/08/24 18:120.50  U
NDChloroethane 0.16 1 04/08/24 18:120.50  U
NDChloroform 0.072 1 04/08/24 18:120.50  U
NDChloromethane 0.068 1 04/08/24 18:120.50  U
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 18:122.0  U *
NDDibromochloromethane 0.14 1 04/08/24 18:120.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 18:122.0  U
NDDibromomethane 0.15 1 04/08/24 18:120.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 18:1210  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 18:120.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 18:120.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 18:120.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 18:120.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 18:120.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 18:120.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 18:120.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 18:120.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 18:120.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 18:120.50  U
NDEthylbenzene 0.050 1 04/08/24 18:120.50  U
ND2-Hexanone 2.7 1 04/08/24 18:1220  U
NDIodomethane 0.12 1 04/08/24 18:125.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 18:1220  U
NDMethylene Chloride 0.10 1 04/08/24 18:122.0  U
NDStyrene 0.089 1 04/08/24 18:120.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 18:120.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 18:120.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 18:120.50  U
NDToluene 0.054 1 04/08/24 18:120.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 18:120.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 18:120.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:58 PM 24-0000693153 rev 00Superset Reference:
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K2403464-003Lab Code:
Sample Name: W3-402

Volatile Organic Compounds by GC/MS

04/02/24 11:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 18:120.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 18:120.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 18:120.50  U
NDVinyl Acetate 0.43 1 04/08/24 18:125.0  U
NDVinyl Chloride 0.075 1 04/08/24 18:120.50  U
NDo-Xylene 0.074 1 04/08/24 18:120.50  U
NDm,p-Xylenes 0.11 1 04/08/24 18:120.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 18:1268 - 117914-Bromofluorobenzene
04/08/24 18:1273 - 12295Dibromofluoromethane
04/08/24 18:1265 - 14494Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:58 PM 24-0000693153 rev 00Superset Reference:
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K2403464-004Lab Code:
Sample Name: W4-402

Volatile Organic Compounds by GC/MS

04/02/24 12:30

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 18:3620  U
NDAcrylonitrile 0.53 1 04/08/24 18:365.0  U
NDBenzene 0.062 1 04/08/24 18:360.50  U
NDBromochloromethane 0.16 1 04/08/24 18:360.50  U
NDBromodichloromethane 0.091 1 04/08/24 18:360.50  U
NDBromoform 0.16 1 04/08/24 18:360.50  U *
NDBromomethane 0.16 1 04/08/24 18:360.50  U *
ND2-Butanone (MEK) 1.9 1 04/08/24 18:3620  U
NDCarbon Disulfide 0.069 1 04/08/24 18:360.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 18:360.50  U
NDChlorobenzene 0.11 1 04/08/24 18:360.50  U
NDChloroethane 0.16 1 04/08/24 18:360.50  U
NDChloroform 0.072 1 04/08/24 18:360.50  U
NDChloromethane 0.068 1 04/08/24 18:360.50  U
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 18:362.0  U *
NDDibromochloromethane 0.14 1 04/08/24 18:360.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 18:362.0  U
NDDibromomethane 0.15 1 04/08/24 18:360.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 18:3610  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 18:360.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 18:360.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 18:360.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 18:360.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 18:360.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 18:360.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 18:360.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 18:360.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 18:360.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 18:360.50  U
NDEthylbenzene 0.050 1 04/08/24 18:360.50  U
ND2-Hexanone 2.7 1 04/08/24 18:3620  U
NDIodomethane 0.12 1 04/08/24 18:365.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 18:3620  U
NDMethylene Chloride 0.10 1 04/08/24 18:362.0  U
NDStyrene 0.089 1 04/08/24 18:360.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 18:360.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 18:360.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 18:360.50  U
NDToluene 0.054 1 04/08/24 18:360.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 18:360.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 18:360.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:59 PM 24-0000693153 rev 00Superset Reference:
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K2403464-004Lab Code:
Sample Name: W4-402

Volatile Organic Compounds by GC/MS

04/02/24 12:30

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 18:360.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 18:360.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 18:360.50  U
NDVinyl Acetate 0.43 1 04/08/24 18:365.0  U
NDVinyl Chloride 0.075 1 04/08/24 18:360.50  U
NDo-Xylene 0.074 1 04/08/24 18:360.50  U
NDm,p-Xylenes 0.11 1 04/08/24 18:360.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 18:3668 - 117914-Bromofluorobenzene
04/08/24 18:3673 - 12292Dibromofluoromethane
04/08/24 18:3665 - 14494Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:59 PM 24-0000693153 rev 00Superset Reference:
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K2403464-005Lab Code:
Sample Name: W5-402

Volatile Organic Compounds by GC/MS

04/02/24 14:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 19:0120  U
NDAcrylonitrile 0.53 1 04/08/24 19:015.0  U
NDBenzene 0.062 1 04/08/24 19:010.50  U
NDBromochloromethane 0.16 1 04/08/24 19:010.50  U
NDBromodichloromethane 0.091 1 04/08/24 19:010.50  U
NDBromoform 0.16 1 04/08/24 19:010.50  U *
NDBromomethane 0.16 1 04/08/24 19:010.50  U *
ND2-Butanone (MEK) 1.9 1 04/08/24 19:0120  U
NDCarbon Disulfide 0.069 1 04/08/24 19:010.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 19:010.50  U
NDChlorobenzene 0.11 1 04/08/24 19:010.50  U
NDChloroethane 0.16 1 04/08/24 19:010.50  U
NDChloroform 0.072 1 04/08/24 19:010.50  U
NDChloromethane 0.068 1 04/08/24 19:010.50  U
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 19:012.0  U *
NDDibromochloromethane 0.14 1 04/08/24 19:010.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 19:012.0  U
NDDibromomethane 0.15 1 04/08/24 19:010.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 19:0110  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 19:010.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 19:010.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 19:010.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 19:010.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 19:010.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 19:010.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 19:010.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 19:010.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 19:010.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 19:010.50  U
NDEthylbenzene 0.050 1 04/08/24 19:010.50  U
ND2-Hexanone 2.7 1 04/08/24 19:0120  U
NDIodomethane 0.12 1 04/08/24 19:015.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 19:0120  U
NDMethylene Chloride 0.10 1 04/08/24 19:012.0  U
NDStyrene 0.089 1 04/08/24 19:010.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 19:010.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 19:010.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 19:010.50  U
NDToluene 0.054 1 04/08/24 19:010.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 19:010.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 19:010.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:59 PM 24-0000693153 rev 00Superset Reference:
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K2403464-005Lab Code:
Sample Name: W5-402

Volatile Organic Compounds by GC/MS

04/02/24 14:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 19:010.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 19:010.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 19:010.50  U
NDVinyl Acetate 0.43 1 04/08/24 19:015.0  U
NDVinyl Chloride 0.075 1 04/08/24 19:010.50  U
NDo-Xylene 0.074 1 04/08/24 19:010.50  U
NDm,p-Xylenes 0.11 1 04/08/24 19:010.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 19:0168 - 117924-Bromofluorobenzene
04/08/24 19:0173 - 12294Dibromofluoromethane
04/08/24 19:0165 - 14496Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:59 PM 24-0000693153 rev 00Superset Reference:
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K2403464-006Lab Code:
Sample Name: W6-402

Volatile Organic Compounds by GC/MS

04/02/24 14:30

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 19:2520  U
NDAcrylonitrile 0.53 1 04/08/24 19:255.0  U
NDBenzene 0.062 1 04/08/24 19:250.50  U
NDBromochloromethane 0.16 1 04/08/24 19:250.50  U
NDBromodichloromethane 0.091 1 04/08/24 19:250.50  U
NDBromoform 0.16 1 04/08/24 19:250.50  U *
NDBromomethane 0.16 1 04/08/24 19:250.50  U *
ND2-Butanone (MEK) 1.9 1 04/08/24 19:2520  U
NDCarbon Disulfide 0.069 1 04/08/24 19:250.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 19:250.50  U
NDChlorobenzene 0.11 1 04/08/24 19:250.50  U
NDChloroethane 0.16 1 04/08/24 19:250.50  U
NDChloroform 0.072 1 04/08/24 19:250.50  U
NDChloromethane 0.068 1 04/08/24 19:250.50  U
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 19:252.0  U *
NDDibromochloromethane 0.14 1 04/08/24 19:250.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 19:252.0  U
NDDibromomethane 0.15 1 04/08/24 19:250.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 19:2510  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 19:250.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 19:250.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 19:250.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 19:250.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 19:250.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 19:250.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 19:250.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 19:250.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 19:250.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 19:250.50  U
NDEthylbenzene 0.050 1 04/08/24 19:250.50  U
ND2-Hexanone 2.7 1 04/08/24 19:2520  U
NDIodomethane 0.12 1 04/08/24 19:255.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 19:2520  U
NDMethylene Chloride 0.10 1 04/08/24 19:252.0  U
NDStyrene 0.089 1 04/08/24 19:250.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 19:250.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 19:250.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 19:250.50  U
NDToluene 0.054 1 04/08/24 19:250.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 19:250.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 19:250.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:59 PM 24-0000693153 rev 00Superset Reference:
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K2403464-006Lab Code:
Sample Name: W6-402

Volatile Organic Compounds by GC/MS

04/02/24 14:30

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 19:250.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 19:250.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 19:250.50  U
NDVinyl Acetate 0.43 1 04/08/24 19:255.0  U
NDVinyl Chloride 0.075 1 04/08/24 19:250.50  U
NDo-Xylene 0.074 1 04/08/24 19:250.50  U
NDm,p-Xylenes 0.11 1 04/08/24 19:250.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 19:2568 - 117924-Bromofluorobenzene
04/08/24 19:2573 - 12298Dibromofluoromethane
04/08/24 19:2565 - 14496Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:02:59 PM 24-0000693153 rev 00Superset Reference:
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K2403464-007Lab Code:
Sample Name: W7-402

Volatile Organic Compounds by GC/MS

04/02/24 15:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 19:5020  U
NDAcrylonitrile 0.53 1 04/08/24 19:505.0  U
NDBenzene 0.062 1 04/08/24 19:500.50  U
NDBromochloromethane 0.16 1 04/08/24 19:500.50  U
NDBromodichloromethane 0.091 1 04/08/24 19:500.50  U
NDBromoform 0.16 1 04/08/24 19:500.50  U *
NDBromomethane 0.16 1 04/08/24 19:500.50  U *
ND2-Butanone (MEK) 1.9 1 04/08/24 19:5020  U
NDCarbon Disulfide 0.069 1 04/08/24 19:500.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 19:500.50  U
NDChlorobenzene 0.11 1 04/08/24 19:500.50  U
NDChloroethane 0.16 1 04/08/24 19:500.50  U
NDChloroform 0.072 1 04/08/24 19:500.50  U
NDChloromethane 0.068 1 04/08/24 19:500.50  U
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 19:502.0  U *
NDDibromochloromethane 0.14 1 04/08/24 19:500.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 19:502.0  U
NDDibromomethane 0.15 1 04/08/24 19:500.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 19:5010  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 19:500.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 19:500.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 19:500.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 19:500.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 19:500.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 19:500.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 19:500.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 19:500.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 19:500.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 19:500.50  U
NDEthylbenzene 0.050 1 04/08/24 19:500.50  U
ND2-Hexanone 2.7 1 04/08/24 19:5020  U
NDIodomethane 0.12 1 04/08/24 19:505.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 19:5020  U
NDMethylene Chloride 0.10 1 04/08/24 19:502.0  U
NDStyrene 0.089 1 04/08/24 19:500.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 19:500.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 19:500.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 19:500.50  U
NDToluene 0.054 1 04/08/24 19:500.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 19:500.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 19:500.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:00 PM 24-0000693153 rev 00Superset Reference:
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K2403464-007Lab Code:
Sample Name: W7-402

Volatile Organic Compounds by GC/MS

04/02/24 15:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 19:500.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 19:500.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 19:500.50  U
NDVinyl Acetate 0.43 1 04/08/24 19:505.0  U
NDVinyl Chloride 0.075 1 04/08/24 19:500.50  U
NDo-Xylene 0.074 1 04/08/24 19:500.50  U
NDm,p-Xylenes 0.11 1 04/08/24 19:500.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 19:5068 - 117924-Bromofluorobenzene
04/08/24 19:5073 - 12298Dibromofluoromethane
04/08/24 19:5065 - 14495Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:00 PM 24-0000693153 rev 00Superset Reference:
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K2403464-008Lab Code:
Sample Name: W8-402

Volatile Organic Compounds by GC/MS

04/02/24 16:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
530Acetone 17 5 04/08/24 20:39100
NDAcrylonitrile 2.7 5 04/08/24 20:3925  U

0.45Benzene 0.31 5 04/08/24 20:392.5  J
NDBromochloromethane 0.80 5 04/08/24 20:392.5  U
NDBromodichloromethane 0.46 5 04/08/24 20:392.5  U
NDBromoform 0.80 5 04/08/24 20:392.5  U *
NDBromomethane 0.80 5 04/08/24 20:392.5  U *
1802-Butanone (MEK) 9.5 5 04/08/24 20:39100
0.35Carbon Disulfide 0.35 5 04/08/24 20:392.5  J
NDCarbon Tetrachloride 0.48 5 04/08/24 20:392.5  U
NDChlorobenzene 0.55 5 04/08/24 20:392.5  U
NDChloroethane 0.80 5 04/08/24 20:392.5  U
NDChloroform 0.36 5 04/08/24 20:392.5  U
NDChloromethane 0.34 5 04/08/24 20:392.5  U
ND1,2-Dibromo-3-chloropropane 1.1 5 04/08/24 20:3910  U *
NDDibromochloromethane 0.70 5 04/08/24 20:392.5  U
ND1,2-Dibromoethane (EDB) 0.50 5 04/08/24 20:3910  U
NDDibromomethane 0.75 5 04/08/24 20:392.5  U
NDtrans-1,4-Dichloro-2-butene 1.8 5 04/08/24 20:3950  U
ND1,2-Dichlorobenzene 0.60 5 04/08/24 20:392.5  U
ND1,4-Dichlorobenzene 0.60 5 04/08/24 20:392.5  U
ND1,1-Dichloroethane 0.39 5 04/08/24 20:392.5  U
ND1,2-Dichloroethane (EDC) 0.40 5 04/08/24 20:392.5  U
ND1,1-Dichloroethene 0.40 5 04/08/24 20:392.5  U
NDcis-1,2-Dichloroethene 0.34 5 04/08/24 20:392.5  U
NDtrans-1,2-Dichloroethene 0.36 5 04/08/24 20:392.5  U
ND1,2-Dichloropropane 0.48 5 04/08/24 20:392.5  U
NDcis-1,3-Dichloropropene 0.90 5 04/08/24 20:392.5  U
NDtrans-1,3-Dichloropropene 0.34 5 04/08/24 20:392.5  U

0.65Ethylbenzene 0.25 5 04/08/24 20:392.5  J
ND2-Hexanone 14 5 04/08/24 20:39100  U
NDIodomethane 0.60 5 04/08/24 20:3925  U
ND4-Methyl-2-pentanone (MIBK) 13 5 04/08/24 20:39100  U

0.65Methylene Chloride 0.50 5 04/08/24 20:3910  J
NDStyrene 0.45 5 04/08/24 20:392.5  U
ND1,1,1,2-Tetrachloroethane 0.55 5 04/08/24 20:392.5  U
ND1,1,2,2-Tetrachloroethane 0.80 5 04/08/24 20:392.5  U
NDTetrachloroethene (PCE) 0.50 5 04/08/24 20:392.5  U
1.9Toluene 0.27 5 04/08/24 20:392.5  J
ND1,1,2-Trichloroethane 0.70 5 04/08/24 20:392.5  U
ND1,1,1-Trichloroethane (TCA) 0.38 5 04/08/24 20:392.5  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:00 PM 24-0000693153 rev 00Superset Reference:
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K2403464-008Lab Code:
Sample Name: W8-402

Volatile Organic Compounds by GC/MS

04/02/24 16:00

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.50 5 04/08/24 20:392.5  U
NDTrichlorofluoromethane (CFC 11) 0.60 5 04/08/24 20:392.5  U
ND1,2,3-Trichloropropane 1.0 5 04/08/24 20:392.5  U
NDVinyl Acetate 2.2 5 04/08/24 20:3925  U
NDVinyl Chloride 0.38 5 04/08/24 20:392.5  U

0.60o-Xylene 0.37 5 04/08/24 20:392.5  J
0.95m,p-Xylenes 0.55 5 04/08/24 20:392.5  J

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 20:3968 - 117924-Bromofluorobenzene
04/08/24 20:3973 - 12297Dibromofluoromethane
04/08/24 20:3965 - 14495Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:00 PM 24-0000693153 rev 00Superset Reference:
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K2403464-009Lab Code:
Sample Name: Trip Blanks

Volatile Organic Compounds by GC/MS

04/02/24

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 20:1420  U
NDAcrylonitrile 0.53 1 04/08/24 20:145.0  U
NDBenzene 0.062 1 04/08/24 20:140.50  U
NDBromochloromethane 0.16 1 04/08/24 20:140.50  U
NDBromodichloromethane 0.091 1 04/08/24 20:140.50  U
NDBromoform 0.16 1 04/08/24 20:140.50  U *
NDBromomethane 0.16 1 04/08/24 20:140.50  U *
ND2-Butanone (MEK) 1.9 1 04/08/24 20:1420  U
NDCarbon Disulfide 0.069 1 04/08/24 20:140.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 20:140.50  U
NDChlorobenzene 0.11 1 04/08/24 20:140.50  U
NDChloroethane 0.16 1 04/08/24 20:140.50  U
NDChloroform 0.072 1 04/08/24 20:140.50  U

0.080Chloromethane 0.068 1 04/08/24 20:140.50  J
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 20:142.0  U *
NDDibromochloromethane 0.14 1 04/08/24 20:140.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 20:142.0  U
NDDibromomethane 0.15 1 04/08/24 20:140.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 20:1410  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 20:140.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 20:140.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 20:140.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 20:140.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 20:140.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 20:140.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 20:140.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 20:140.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 20:140.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 20:140.50  U
NDEthylbenzene 0.050 1 04/08/24 20:140.50  U
ND2-Hexanone 2.7 1 04/08/24 20:1420  U
NDIodomethane 0.12 1 04/08/24 20:145.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 20:1420  U

0.12Methylene Chloride 0.10 1 04/08/24 20:142.0  J
NDStyrene 0.089 1 04/08/24 20:140.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 20:140.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 20:140.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 20:140.50  U
NDToluene 0.054 1 04/08/24 20:140.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 20:140.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 20:140.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:01 PM 24-0000693153 rev 00Superset Reference:
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K2403464-009Lab Code:
Sample Name: Trip Blanks

Volatile Organic Compounds by GC/MS

04/02/24

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 20:140.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 20:140.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 20:140.50  U
NDVinyl Acetate 0.43 1 04/08/24 20:145.0  U
NDVinyl Chloride 0.075 1 04/08/24 20:140.50  U
NDo-Xylene 0.074 1 04/08/24 20:140.50  U
NDm,p-Xylenes 0.11 1 04/08/24 20:140.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 20:1468 - 117914-Bromofluorobenzene
04/08/24 20:1473 - 12296Dibromofluoromethane
04/08/24 20:1465 - 14496Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:01 PM 24-0000693153 rev 00Superset Reference:
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Metals 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 10:00

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W1-402
Lab Code: K2403464-001

Antimony 04/05/24 15:06 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 15:06 04/05/2410.090.50  J0.09200.8 ug/L
Barium 04/05/24 15:06 04/05/2410.0200.0508.04200.8 ug/L
Beryllium 04/05/24 15:06 04/05/2410.0050.020  J0.010200.8 ug/L
Cadmium 04/05/24 15:06 04/05/2410.0080.020  J0.015200.8 ug/L
Chromium 04/05/24 15:06 04/05/2410.030.200.42200.8 ug/L
Cobalt 04/05/24 15:06 04/05/2410.0090.0200.133200.8 ug/L
Copper 04/05/24 15:06 04/05/2410.050.100.88200.8 ug/L
Iron 04/09/24 10:08 04/05/241821258200.7 ug/L
Lead 04/05/24 15:06 04/05/2410.0060.0200.063200.8 ug/L
Manganese 04/09/24 10:08 04/05/2410.21.110.5200.7 ug/L
Nickel 04/05/24 15:06 04/05/2410.040.200.21200.8 ug/L
Selenium 04/05/24 15:06 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 15:06 04/05/2410.0090.020  UND200.8 ug/L
Thallium 04/05/24 15:06 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 15:06 04/05/2410.040.200.71200.8 ug/L
Zinc 04/05/24 15:06 04/05/2410.52.0  J1.3200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:09 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:00

Dissolved Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W2-402
Lab Code: K2403464-002

Calcium 04/09/24 10:28 04/05/2413216950200.7 ug/L
Iron 04/09/24 10:28 04/05/2418211900200.7 ug/L
Magnesium 04/09/24 10:28 04/05/2410.45.32940200.7 ug/L
Manganese 04/09/24 10:28 04/05/2410.21.1575200.7 ug/L
Potassium 04/09/24 10:28 04/05/24160210560200.7 ug/L
Sodium 04/09/24 10:28 04/05/241302103920200.7 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:06 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:00

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W2-402
Lab Code: K2403464-002

Antimony 04/05/24 15:10 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 15:10 04/05/2410.090.500.73200.8 ug/L
Barium 04/05/24 15:10 04/05/2410.0200.05015.4200.8 ug/L
Beryllium 04/05/24 15:10 04/05/2410.0050.0200.022200.8 ug/L
Cadmium 04/05/24 15:10 04/05/2410.0080.020  J0.016200.8 ug/L
Chromium 04/05/24 15:10 04/05/2410.030.20  J0.13200.8 ug/L
Cobalt 04/05/24 15:10 04/05/2410.0090.0204.57200.8 ug/L
Copper 04/05/24 15:10 04/05/2410.050.102.07200.8 ug/L
Lead 04/05/24 15:10 04/05/2410.0060.020  J0.011200.8 ug/L
Nickel 04/05/24 15:10 04/05/2410.040.202.28200.8 ug/L
Selenium 04/05/24 15:10 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 15:10 04/05/2410.0090.020  UND200.8 ug/L
Thallium 04/05/24 15:10 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 15:10 04/05/2410.040.20  J0.06200.8 ug/L
Zinc 04/05/24 15:10 04/05/2410.52.03.1200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:06 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 11:00

Dissolved Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W3-402
Lab Code: K2403464-003

Calcium 04/09/24 10:31 04/05/24132111100200.7 ug/L
Iron 04/09/24 10:31 04/05/2418215660200.7 ug/L
Magnesium 04/09/24 10:31 04/05/2410.45.36010200.7 ug/L
Manganese 04/09/24 10:31 04/05/2410.21.1386200.7 ug/L
Potassium 04/09/24 10:31 04/05/241602109780200.7 ug/L
Sodium 04/09/24 10:31 04/05/241302108770200.7 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:07 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 11:00

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W3-402
Lab Code: K2403464-003

Antimony 04/05/24 15:12 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 15:12 04/05/2410.090.503.71200.8 ug/L
Barium 04/05/24 15:12 04/05/2410.0200.05048.3200.8 ug/L
Beryllium 04/05/24 15:12 04/05/2410.0050.020  J0.015200.8 ug/L
Cadmium 04/05/24 15:12 04/05/2410.0080.020  J0.017200.8 ug/L
Chromium 04/05/24 15:12 04/05/2410.030.20  J0.18200.8 ug/L
Cobalt 04/05/24 15:12 04/05/2410.0090.0207.51200.8 ug/L
Copper 04/05/24 15:12 04/05/2410.050.100.39200.8 ug/L
Lead 04/05/24 15:12 04/05/2410.0060.0200.113200.8 ug/L
Nickel 04/05/24 15:12 04/05/2410.040.201.21200.8 ug/L
Selenium 04/05/24 15:12 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 15:12 04/05/2410.0090.0201.72200.8 ug/L
Thallium 04/05/24 15:12 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 15:12 04/05/2410.040.200.36200.8 ug/L
Zinc 04/05/24 15:12 04/05/2410.52.0  J1.8200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:07 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:30

Dissolved Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W4-402
Lab Code: K2403464-004

Calcium 04/09/24 10:33 04/05/2413215820200.7 ug/L
Iron 04/09/24 10:33 04/05/241821  UND200.7 ug/L
Magnesium 04/09/24 10:33 04/05/2410.45.32830200.7 ug/L
Manganese 04/09/24 10:33 04/05/2410.21.17.2200.7 ug/L
Potassium 04/09/24 10:33 04/05/241602107360200.7 ug/L
Sodium 04/09/24 10:33 04/05/241302104750200.7 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:07 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:30

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W4-402
Lab Code: K2403464-004

Antimony 04/05/24 15:15 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 15:15 04/05/2410.090.50  UND200.8 ug/L
Barium 04/05/24 15:15 04/05/2410.0200.0506.05200.8 ug/L
Beryllium 04/05/24 15:15 04/05/2410.0050.0200.052200.8 ug/L
Cadmium 04/05/24 15:15 04/05/2410.0080.020  J0.012200.8 ug/L
Chromium 04/05/24 15:15 04/05/2410.030.20  J0.10200.8 ug/L
Cobalt 04/05/24 15:15 04/05/2410.0090.020  J0.015200.8 ug/L
Copper 04/05/24 15:15 04/05/2410.050.10  J0.06200.8 ug/L
Lead 04/05/24 15:15 04/05/2410.0060.0200.046200.8 ug/L
Nickel 04/05/24 15:15 04/05/2410.040.20  J0.08200.8 ug/L
Selenium 04/05/24 15:15 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 15:15 04/05/2410.0090.0201.50200.8 ug/L
Thallium 04/05/24 15:15 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 15:15 04/05/2410.040.200.51200.8 ug/L
Zinc 04/05/24 15:15 04/05/2410.52.0  J1.0200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:07 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:00

Dissolved Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W5-402
Lab Code: K2403464-005

Calcium 04/09/24 10:36 04/05/2413213650200.7 ug/L
Iron 04/09/24 10:36 04/05/241821  J13200.7 ug/L
Magnesium 04/09/24 10:36 04/05/2410.45.31890200.7 ug/L
Manganese 04/09/24 10:36 04/05/2410.21.121.7200.7 ug/L
Potassium 04/09/24 10:36 04/05/241602104730200.7 ug/L
Sodium 04/09/24 10:36 04/05/241302107930200.7 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:07 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:00

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W5-402
Lab Code: K2403464-005

Antimony 04/05/24 15:17 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 15:17 04/05/2410.090.50  UND200.8 ug/L
Barium 04/05/24 15:17 04/05/2410.0200.0507.80200.8 ug/L
Beryllium 04/05/24 15:17 04/05/2410.0050.020  J0.013200.8 ug/L
Cadmium 04/05/24 15:17 04/05/2410.0080.020  UND200.8 ug/L
Chromium 04/05/24 15:17 04/05/2410.030.20  J0.18200.8 ug/L
Cobalt 04/05/24 15:17 04/05/2410.0090.0200.048200.8 ug/L
Copper 04/05/24 15:17 04/05/2410.050.100.10200.8 ug/L
Lead 04/05/24 15:17 04/05/2410.0060.020  UND200.8 ug/L
Nickel 04/05/24 15:17 04/05/2410.040.20  J0.17200.8 ug/L
Selenium 04/05/24 15:17 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 15:17 04/05/2410.0090.0200.491200.8 ug/L
Thallium 04/05/24 15:17 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 15:17 04/05/2410.040.20  UND200.8 ug/L
Zinc 04/05/24 15:17 04/05/2410.52.0  J1.0200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:08 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:30

Dissolved Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W6-402
Lab Code: K2403464-006

Calcium 04/09/24 10:38 04/05/24132112200200.7 ug/L
Iron 04/09/24 10:38 04/05/241821  UND200.7 ug/L
Magnesium 04/09/24 10:38 04/05/2410.45.31680200.7 ug/L
Manganese 04/09/24 10:38 04/05/2410.21.1  J0.3200.7 ug/L
Potassium 04/09/24 10:38 04/05/241602102950200.7 ug/L
Sodium 04/09/24 10:38 04/05/241302108150200.7 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:08 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:30

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W6-402
Lab Code: K2403464-006

Antimony 04/05/24 15:19 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 15:19 04/05/2410.090.50  J0.48200.8 ug/L
Barium 04/05/24 15:19 04/05/2410.0200.0501.46200.8 ug/L
Beryllium 04/05/24 15:19 04/05/2410.0050.020  J0.006200.8 ug/L
Cadmium 04/05/24 15:19 04/05/2410.0080.020  J0.009200.8 ug/L
Chromium 04/05/24 15:19 04/05/2410.030.20  J0.15200.8 ug/L
Cobalt 04/05/24 15:19 04/05/2410.0090.020  UND200.8 ug/L
Copper 04/05/24 15:19 04/05/2410.050.10  J0.06200.8 ug/L
Lead 04/05/24 15:19 04/05/2410.0060.020  J0.019200.8 ug/L
Nickel 04/05/24 15:19 04/05/2410.040.20  J0.13200.8 ug/L
Selenium 04/05/24 15:19 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 15:19 04/05/2410.0090.0200.365200.8 ug/L
Thallium 04/05/24 15:19 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 15:19 04/05/2410.040.202.45200.8 ug/L
Zinc 04/05/24 15:19 04/05/2410.52.0  UND200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:08 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 15:00

Dissolved Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W7-402
Lab Code: K2403464-007

Calcium 04/09/24 10:41 04/05/24132112100200.7 ug/L
Iron 04/09/24 10:41 04/05/241821  UND200.7 ug/L
Magnesium 04/09/24 10:41 04/05/2410.45.31670200.7 ug/L
Manganese 04/09/24 10:41 04/05/2410.21.1  J0.2200.7 ug/L
Potassium 04/09/24 10:41 04/05/241602102640200.7 ug/L
Sodium 04/09/24 10:41 04/05/241302108240200.7 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:08 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 15:00

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W7-402
Lab Code: K2403464-007

Antimony 04/05/24 15:22 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 15:22 04/05/2410.090.500.50200.8 ug/L
Barium 04/05/24 15:22 04/05/2410.0200.0501.49200.8 ug/L
Beryllium 04/05/24 15:22 04/05/2410.0050.020  UND200.8 ug/L
Cadmium 04/05/24 15:22 04/05/2410.0080.020  J0.012200.8 ug/L
Chromium 04/05/24 15:22 04/05/2410.030.200.20200.8 ug/L
Cobalt 04/05/24 15:22 04/05/2410.0090.020  UND200.8 ug/L
Copper 04/05/24 15:22 04/05/2410.050.10  J0.06200.8 ug/L
Lead 04/05/24 15:22 04/05/2410.0060.0200.023200.8 ug/L
Nickel 04/05/24 15:22 04/05/2410.040.20  J0.11200.8 ug/L
Selenium 04/05/24 15:22 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 15:22 04/05/2410.0090.0200.377200.8 ug/L
Thallium 04/05/24 15:22 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 15:22 04/05/2410.040.202.54200.8 ug/L
Zinc 04/05/24 15:22 04/05/2410.52.0  J0.6200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:08 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 16:00

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: W8-402
Lab Code: K2403464-008

Antimony 04/05/24 15:24 04/05/2450.100.254.75200.8 ug/L
Arsenic 04/05/24 15:24 04/05/2450.52.525.9200.8 ug/L
Barium 04/05/24 15:24 04/05/2450.100.25557200.8 ug/L
Beryllium 04/05/24 15:24 04/05/2450.030.10  J0.05200.8 ug/L
Cadmium 04/05/24 15:24 04/05/2450.040.100.18200.8 ug/L
Calcium 04/09/24 10:25 04/05/241030210105000200.7 ug/L
Chromium 04/05/24 15:24 04/05/2450.21.0120200.8 ug/L
Cobalt 04/05/24 15:24 04/05/2450.050.1012.0200.8 ug/L
Copper 04/05/24 15:24 04/05/2450.250.5079.3200.8 ug/L
Iron 04/09/24 10:25 04/05/2410802103000200.7 ug/L
Lead 04/05/24 15:24 04/05/2450.030.1016.2200.8 ug/L
Magnesium 04/09/24 10:25 04/05/241045398200200.7 ug/L
Manganese 04/09/24 10:25 04/05/2410211797200.7 ug/L
Nickel 04/05/24 15:24 04/05/2450.21.0119200.8 ug/L
Potassium 04/09/24 10:25 04/05/24106002100316000200.7 ug/L
Selenium 04/05/24 15:24 04/05/2451.05.0  UND200.8 ug/L
Silver 04/05/24 15:24 04/05/2450.050.10  J0.06200.8 ug/L
Sodium 04/09/24 10:25 04/05/241030021002040000200.7 ug/L
Thallium 04/05/24 15:24 04/05/2450.050.10  UND200.8 ug/L
Vanadium 04/05/24 15:24 04/05/2450.21.048.4200.8 ug/L
Zinc 04/05/24 15:24 04/05/24531096200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:09 PM 24-0000693153 rev 00Superset Reference:
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 10:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W1-402
Lab Code: K2403464-001

Ammonia as Nitrogen 04/16/24 10:3010.0090.0500.070SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/03/24 20:0610.100.501.10SM 5310 B mg/L
Nitrate as Nitrogen 04/03/24 17:1320.0060.100.96300.0 mg/L
Sulfate 04/03/24 17:1320.020.200.85300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:20 PM 24-0000693153 rev 00Superset Reference:

Page 57 of 102



Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 10:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W1-402
Lab Code: K2403464-001

Solids, Total Dissolved 04/09/24 11:061-1040SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:20 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W2-402
Lab Code: K2403464-002

Alkalinity as CaCO3, Total 04/05/24 11:1210.62.038.0SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3010.0090.050  J0.040SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/03/24 20:0610.100.501.20SM 5310 B mg/L
Chloride 04/03/24 17:4720.0100.202.72300.0 mg/L
Nitrate as Nitrogen 04/03/24 17:4720.0060.100.17300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.0  UNDSM 2540 D mg/L
Sulfate 04/03/24 17:4720.020.201.64300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:10 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W2-402
Lab Code: K2403464-002

Solids, Total Dissolved 04/09/24 11:061-1049SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:10 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 11:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W3-402
Lab Code: K2403464-003

Alkalinity as CaCO3, Total 04/05/24 11:1210.62.081.3SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3010.0090.0500.410SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/03/24 20:0610.100.504.00SM 5310 B mg/L
Chloride 04/03/24 17:5620.0100.209.92300.0 mg/L
Nitrate as Nitrogen 04/03/24 17:5620.0060.10  J0.02300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.08.0SM 2540 D mg/L
Sulfate 04/03/24 17:5620.020.20  J0.14300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:10 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 11:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W3-402
Lab Code: K2403464-003

Solids, Total Dissolved 04/09/24 11:061-10121SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:30

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W4-402
Lab Code: K2403464-004

Alkalinity as CaCO3, Total 04/05/24 11:1210.62.033.3SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3010.0090.050  J0.040SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/05/24 15:3310.100.500.70SM 5310 B mg/L
Chloride 04/03/24 18:0520.0100.208.30300.0 mg/L
Nitrate as Nitrogen 04/03/24 18:0520.0060.100.36300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.0  UNDSM 2540 D mg/L
Sulfate 04/03/24 18:0520.020.200.49300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 12:30

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W4-402
Lab Code: K2403464-004

Solids, Total Dissolved 04/09/24 11:061-1074SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W5-402
Lab Code: K2403464-005

Alkalinity as CaCO3, Total 04/05/24 11:1210.62.032.4SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3010.0090.050  J0.030SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/05/24 15:3310.100.500.60SM 5310 B mg/L
Chloride 04/03/24 18:1320.0100.205.99300.0 mg/L
Nitrate as Nitrogen 04/03/24 18:1320.0060.10  J0.01300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.0  UNDSM 2540 D mg/L
Sulfate 04/03/24 18:1320.020.201.13300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W5-402
Lab Code: K2403464-005

Solids, Total Dissolved 04/09/24 11:061-1064SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:30

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W6-402
Lab Code: K2403464-006

Alkalinity as CaCO3, Total 04/05/24 11:1210.62.050.7SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3010.0090.050  J0.020SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/05/24 15:3310.100.50  J0.24SM 5310 B mg/L
Chloride 04/03/24 18:2220.0100.204.15300.0 mg/L
Nitrate as Nitrogen 04/03/24 18:2220.0060.10  J0.06300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.0  UNDSM 2540 D mg/L
Sulfate 04/03/24 18:2220.020.200.56300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 14:30

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W6-402
Lab Code: K2403464-006

Solids, Total Dissolved 04/09/24 11:061-10119SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 15:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W7-402
Lab Code: K2403464-007

Alkalinity as CaCO3, Total 04/05/24 11:1210.62.051.2SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3010.0090.050  J0.040SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/05/24 15:3310.100.50  J0.36SM 5310 B mg/L
Chloride 04/03/24 18:3120.0100.204.01300.0 mg/L
Nitrate as Nitrogen 04/03/24 18:3120.0060.10  J0.05300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.0  UNDSM 2540 D mg/L
Sulfate 04/03/24 18:3120.020.200.55300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 15:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W7-402
Lab Code: K2403464-007

Solids, Total Dissolved 04/09/24 11:061-10118SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:11 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 16:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W8-402
Lab Code: K2403464-008

Alkalinity as CaCO3, Total 04/06/24 12:10106204660SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3020.020.10158SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/05/24 15:33500502501100SM 5310 B mg/L
Chloride 04/04/24 20:401000.510739300.0 mg/L
Nitrate as Nitrogen 04/04/24 20:48500.22.5  UND *300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.016.0SM 2540 D mg/L
Sulfate 04/03/24 19:14200.22.024.2300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:12 PM 24-0000693153 rev 00Superset Reference:
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Client:

04/02/24 16:50

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: 04/02/24 16:00

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: W8-402
Lab Code: K2403464-008

Solids, Total Dissolved 04/09/24 11:061-2007420SM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:12 PM 24-0000693153 rev 00Superset Reference:
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QC Summary Forms

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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Volatile Organic Compounds by GC/MS 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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Sample Matrix: Water
SURROGATE RECOVERY SUMMARY

Analysis Method: 8260C
Extraction Method: None

Sample Name Lab Code
4-Bromofluorobenzene Dibromofluoromethane Toluene-d8

68 - 117 73 - 122 65 - 144

Volatile Organic Compounds by GC/MS

W2-402 K2403464-002 95  93  92  
W3-402 K2403464-003 94  95  91  
W4-402 K2403464-004 94  92  91  
W5-402 K2403464-005 96  94  92  
W6-402 K2403464-006 96  98  92  
W7-402 K2403464-007 95  98  92  
W8-402 K2403464-008 95  97  92  
Trip Blanks K2403464-009 96  96  91  
Lab Control Sample KQ2405654-03 98  100  102  
Duplicate Lab Control Sample KQ2405654-04 99  100  100  
Method Blank KQ2405654-05 95  90  94  

ALS Group USA, Corp.

QA/QC Report

Client:
Project: Cowlitz Co. Headquarters Landfill Detection Mont.

Cowlitz County Public Works Service Request: K2403464

dba ALS Environmental

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:04 PM Page 75 of 102



KQ2405654-05Lab Code:
Sample Name: Method Blank

Volatile Organic Compounds by GC/MS

NA

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDAcetone 3.3 1 04/08/24 12:1420  U
NDAcrylonitrile 0.53 1 04/08/24 12:145.0  U
NDBenzene 0.062 1 04/08/24 12:140.50  U
NDBromochloromethane 0.16 1 04/08/24 12:140.50  U
NDBromodichloromethane 0.091 1 04/08/24 12:140.50  U
NDBromoform 0.16 1 04/08/24 12:140.50  U
NDBromomethane 0.16 1 04/08/24 12:140.50  U
ND2-Butanone (MEK) 1.9 1 04/08/24 12:1420  U
NDCarbon Disulfide 0.069 1 04/08/24 12:140.50  U
NDCarbon Tetrachloride 0.096 1 04/08/24 12:140.50  U
NDChlorobenzene 0.11 1 04/08/24 12:140.50  U
NDChloroethane 0.16 1 04/08/24 12:140.50  U
NDChloroform 0.072 1 04/08/24 12:140.50  U
NDChloromethane 0.068 1 04/08/24 12:140.50  U
ND1,2-Dibromo-3-chloropropane 0.22 1 04/08/24 12:142.0  U
NDDibromochloromethane 0.14 1 04/08/24 12:140.50  U
ND1,2-Dibromoethane (EDB) 0.10 1 04/08/24 12:142.0  U
NDDibromomethane 0.15 1 04/08/24 12:140.50  U
NDtrans-1,4-Dichloro-2-butene 0.35 1 04/08/24 12:1410  U
ND1,2-Dichlorobenzene 0.12 1 04/08/24 12:140.50  U
ND1,4-Dichlorobenzene 0.12 1 04/08/24 12:140.50  U
ND1,1-Dichloroethane 0.077 1 04/08/24 12:140.50  U
ND1,2-Dichloroethane (EDC) 0.080 1 04/08/24 12:140.50  U
ND1,1-Dichloroethene 0.080 1 04/08/24 12:140.50  U
NDcis-1,2-Dichloroethene 0.067 1 04/08/24 12:140.50  U
NDtrans-1,2-Dichloroethene 0.072 1 04/08/24 12:140.50  U
ND1,2-Dichloropropane 0.095 1 04/08/24 12:140.50  U
NDcis-1,3-Dichloropropene 0.18 1 04/08/24 12:140.50  U
NDtrans-1,3-Dichloropropene 0.068 1 04/08/24 12:140.50  U
NDEthylbenzene 0.050 1 04/08/24 12:140.50  U
ND2-Hexanone 2.7 1 04/08/24 12:1420  U
NDIodomethane 0.12 1 04/08/24 12:145.0  U
ND4-Methyl-2-pentanone (MIBK) 2.6 1 04/08/24 12:1420  U
NDMethylene Chloride 0.10 1 04/08/24 12:142.0  U
NDStyrene 0.089 1 04/08/24 12:140.50  U
ND1,1,1,2-Tetrachloroethane 0.11 1 04/08/24 12:140.50  U
ND1,1,2,2-Tetrachloroethane 0.16 1 04/08/24 12:140.50  U
NDTetrachloroethene (PCE) 0.099 1 04/08/24 12:140.50  U
NDToluene 0.054 1 04/08/24 12:140.50  U
ND1,1,2-Trichloroethane 0.14 1 04/08/24 12:140.50  U
ND1,1,1-Trichloroethane (TCA) 0.075 1 04/08/24 12:140.50  U

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:03 PM 24-0000693153 rev 00Superset Reference:
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KQ2405654-05Lab Code:
Sample Name: Method Blank

Volatile Organic Compounds by GC/MS

NA

NA
ug/L

Basis:
Units:

8260CAnalysis Method:
NonePrep Method:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Analyte Name QDate AnalyzedDil.MDLMRLResult
NDTrichloroethene (TCE) 0.10 1 04/08/24 12:140.50  U
NDTrichlorofluoromethane (CFC 11) 0.12 1 04/08/24 12:140.50  U
ND1,2,3-Trichloropropane 0.20 1 04/08/24 12:140.50  U
NDVinyl Acetate 0.43 1 04/08/24 12:145.0  U
NDVinyl Chloride 0.075 1 04/08/24 12:140.50  U
NDo-Xylene 0.074 1 04/08/24 12:140.50  U
NDm,p-Xylenes 0.11 1 04/08/24 12:140.50  U

Surrogate Name Q% Rec Control Limits Date Analyzed
04/08/24 12:1468 - 117944-Bromofluorobenzene
04/08/24 12:1473 - 12290Dibromofluoromethane
04/08/24 12:1465 - 14495Toluene-d8

Analytical Report

ALS Group USA, Corp.
dba ALS Environmental

Printed  4/17/2024 3:03:03 PM 24-0000693153 rev 00Superset Reference:
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KQ2405654-04KQ2405654-03

Analyte Name

K2403464
Date Analyzed:
Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
Volatile Organic Compounds by GC/MS

Analysis Method:
Prep Method:

8260C
None NA

ug/L
Basis:
Units:

Analysis Lot: 837149

04/08/24

Spike 
AmountResult % Rec % RecResult

Spike 
Amount

% Rec 
Limits RPD

RPD 
Limit

NADate Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample Duplicate Lab Control Sample

7.94 10.01,1,1,2-Tetrachloroethane 302 66-12481 10.08.10 79 
8.12 10.01,1,1-Trichloroethane (TCA) 303 59-13684 10.08.37 81 
8.53 10.01,1,2,2-Tetrachloroethane 302 70-12784 10.08.38 85 
8.67 10.01,1,2-Trichloroethane 302 74-11888 10.08.81 87 
8.45 10.01,1-Dichloroethane 301 68-13286 10.08.55 85 
7.94 10.01,1-Dichloroethene 302 66-12981 10.08.14 79 
8.42 10.01,2,3-Trichloropropane 302 69-12386 10.08.59 84 
6.53 10.01,2-Dibromo-3-chloropropane 303 55-13268 10.06.76 65 
8.95 10.01,2-Dibromoethane (EDB) 303 74-11893 10.09.26 90 
8.60 10.01,2-Dichlorobenzene 30<1 72-11586 10.08.62 86 
8.42 10.01,2-Dichloroethane (EDC) 302 56-14286 10.08.60 84 
8.18 10.01,2-Dichloropropane 302 67-12683 10.08.32 82 
8.64 10.01,4-Dichlorobenzene 302 73-11588 10.08.81 86 
45.7 50.02-Butanone (MEK) 302 71-14993 50.046.7 91 
45.8 50.02-Hexanone 302 59-13193 50.046.6 92 
43.8 50.04-Methyl-2-pentanone (MIBK) 302 64-13486 50.043.0 88 
48.0 50.0Acetone 302 68-13598 50.049.0 96 
35.2 40.0Acrylonitrile 301 65-12989 40.035.6 88 
8.77 10.0Benzene 302 69-12489 10.08.94 88 
8.86 10.0Bromochloromethane 302 75-13190 10.09.03 89 
7.84 10.0Bromodichloromethane 301 63-12980 10.07.95 78 
7.11 10.0Bromoform 30<1 52-14471 10.07.12 71 
6.39 10.0Bromomethane 30<1 35-11364 10.06.39 64 
16.1 20.0Carbon Disulfide 303 46-14483 20.016.6 81 
7.84 10.0Carbon Tetrachloride 301 55-14080 10.07.95 78 
8.89 10.0Chlorobenzene 305 72-11693 10.09.30 89 
8.70 10.0Chloroethane 303 58-13490 10.09.00 87 
8.51 10.0Chloroform 303 70-12988 10.08.79 85 
7.38 10.0Chloromethane 302 34-13076 10.07.56 74 
8.05 10.0cis-1,2-Dichloroethene 303 71-11883 10.08.28 81 
8.02 10.0cis-1,3-Dichloropropene 301 62-13281 10.08.12 80 
7.61 10.0Dibromochloromethane 30<1 67-12676 10.07.58 76 
8.55 10.0Dibromomethane 30<1 69-12885 10.08.49 86 
8.83 10.0Ethylbenzene 304 67-12192 10.09.16 88 
26.5 30.0Iodomethane 304 51-16492 30.027.5 88 
18.1 20.0m,p-Xylenes 304 69-12194 20.018.8 91 
8.81 10.0Methylene Chloride 302 71-12290 10.09.03 88 
8.99 10.0o-Xylene 303 71-11992 10.09.24 90 
8.72 10.0Styrene 303 74-12190 10.09.00 87 
8.83 10.0Tetrachloroethene (PCE) 304 62-12692 10.09.15 88 
8.60 10.0Toluene 303 69-12489 10.08.87 86 

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:02 PM
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KQ2405654-04KQ2405654-03

Analyte Name

K2403464
Date Analyzed:
Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Duplicate Lab Control Sample Summary
Volatile Organic Compounds by GC/MS

Analysis Method:
Prep Method:

8260C
None NA

ug/L
Basis:
Units:

Analysis Lot: 837149

04/08/24

Spike 
AmountResult % Rec % RecResult

Spike 
Amount

% Rec 
Limits RPD

RPD 
Limit

NADate Extracted:

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Lab Control Sample Duplicate Lab Control Sample

8.29 10.0trans-1,2-Dichloroethene 301 67-12584 10.08.39 83 
7.66 10.0trans-1,3-Dichloropropene 304 59-12580 10.08.00 77 
24.4 30.0trans-1,4-Dichloro-2-butene 305 46-17077 30.023.2 81 
8.49 10.0Trichloroethene (TCE) 302 67-12887 10.08.69 85 
8.95 10.0Trichlorofluoromethane (CFC 11) 301 52-14191 10.09.07 90 
40.7 50.0Vinyl Acetate 301 44-15682 50.041.1 81 
8.08 10.0Vinyl Chloride 302 55-12382 10.08.22 81 

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:02 PM
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Metals 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: KQ2404905-01

Calcium 04/09/24 09:46 04/05/241321  J5200.7 ug/L
Iron 04/09/24 09:46 04/05/241821  UND200.7 ug/L
Magnesium 04/09/24 09:46 04/05/2410.45.3  UND200.7 ug/L
Manganese 04/09/24 09:46 04/05/2410.21.1  UND200.7 ug/L
Potassium 04/09/24 09:46 04/05/24160210  UND200.7 ug/L
Sodium 04/09/24 09:46 04/05/24130210  UND200.7 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:09 PM 24-0000693153 rev 00Superset Reference:

Page 81 of 102



Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

Total Metals

Basis: NA

Analysis 
MethodAnalyte Name QDate Analyzed

Date 
ExtractedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: KQ2404907-01

Antimony 04/05/24 14:22 04/05/2410.0200.050  UND200.8 ug/L
Arsenic 04/05/24 14:22 04/05/2410.090.50  UND200.8 ug/L
Barium 04/05/24 14:22 04/05/2410.0200.050  UND200.8 ug/L
Beryllium 04/05/24 14:22 04/05/2410.0050.020  UND200.8 ug/L
Cadmium 04/05/24 14:22 04/05/2410.0080.020  UND200.8 ug/L
Chromium 04/05/24 14:22 04/05/2410.030.20  UND200.8 ug/L
Cobalt 04/05/24 14:22 04/05/2410.0090.020  UND200.8 ug/L
Copper 04/05/24 14:22 04/05/2410.050.10  UND200.8 ug/L
Lead 04/05/24 14:22 04/05/2410.0060.020  UND200.8 ug/L
Nickel 04/05/24 14:22 04/05/2410.040.20  UND200.8 ug/L
Selenium 04/05/24 14:22 04/05/2410.21.0  UND200.8 ug/L
Silver 04/05/24 14:22 04/05/2410.0090.020  UND200.8 ug/L
Thallium 04/05/24 14:22 04/05/2410.0090.020  UND200.8 ug/L
Vanadium 04/05/24 14:22 04/05/2410.040.20  UND200.8 ug/L
Zinc 04/05/24 14:22 04/05/2410.52.0  UND200.8 ug/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:10 PM 24-0000693153 rev 00Superset Reference:
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QA/QC Report

ug/L
K2403464-001 Basis:Lab Code:

Units:Sample Name: W1-402

Total Metals
Matrix Spike Summary

NA

Client:
Project:
Sample Matrix:

Cowlitz County Public Works
Cowlitz Co. Headquarters Landfill Detection Mont.
Water

Service Request:

Date Analyzed:
Date Received:

K2403464

04/9/24
04/02/24

Date Collected: 04/02/24

EPA CLP ILM04.0
200.7

Prep Method:
Analysis Method:

Analyte Name ResultSample Result Spike Amount % Rec

Matrix Spike
KQ2404905-04

% Rec Limits

ALS Group USA, Corp.
dba ALS Environmental

04/5/24Date Extracted:

Calcium 3860 14200 10000 103 70-130
Iron 258 1240 1000 98 70-130
Magnesium 1650 11900 10000 103 70-130
Manganese 10.5 513 500 100 70-130
Potassium 450 10700 10000 102 70-130
Sodium 3540 14100 10000 106 70-130

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

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

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

Printed  4/17/2024 3:03:09 PM 24-0000693153 rev 00Superset Reference:

Matrix Spike and Matrix Spike Duplicate Data is presented for information purposes only. The matrix may or may not be relevant to samples reported in this report. The laboratory evaluates 
system performance based on the LCS and LCSD control limits.
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works Service Request: K2403464

04/02/24Date Collected:
Date Received: 04/02/24

04/09/24Date Analyzed:

Replicate Sample Summary
Total Metals

W1-402 ug/L
Basis:
Units:

K2403464-001 NALab Code:
Sample Name:

RPD LimitMRL MDL
Analysis 
Method RPD

Duplicate 
Sample

KQ2404905-03 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Calcium 2 21 3 3860 3790 3830 20200.7
Iron 4 21 8 258 249 254 20200.7
Magnesium 1 5.3 0.4 1650 1630 1640 20200.7
Manganese 3 1.1 0.2 10.5 10.2 10.4 20200.7
Potassium 9 210 60 450 410 430 20200.7
Sodium 1 210 30 3540 3490 3520 20200.7

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

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

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

Printed  4/17/2024 3:03:09 PM 24-0000693153 rev 00Superset Reference:
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Analyte Name

K2403464
Date Analyzed:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Total Metals

NA
ug/L

Basis:
Units:

Lab Control Sample
KQ2404905-02

04/09/24

Spike AmountResult % Rec % Rec LimitsAnalytical Method

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Calcium 85-115105 1250013100 200.7
Iron 85-11599 25002480 200.7
Magnesium 85-115102 1250012700 200.7
Manganese 85-115101 12501260 200.7
Potassium 85-115101 1250012700 200.7
Sodium 85-115106 1250013200 200.7

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:09 PM
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Analyte Name

K2403464
Date Analyzed:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
Total Metals

NA
ug/L

Basis:
Units:

Lab Control Sample
KQ2404907-02

04/05/24

Spike AmountResult % Rec % Rec LimitsAnalytical Method

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Antimony 85-11598 10.09.78 200.8
Arsenic 85-115102 50.051.2 200.8
Barium 85-115100 100100 200.8
Beryllium 85-115103 2.502.57 200.8
Cadmium 85-11599 25.024.9 200.8
Chromium 85-115102 10.010.2 200.8
Cobalt 85-115103 25.025.7 200.8
Copper 85-115104 12.513.0 200.8
Lead 85-11598 50.049.1 200.8
Nickel 85-115102 25.025.5 200.8
Selenium 85-115104 50.051.8 200.8
Silver 85-115104 12.513.0 200.8
Thallium 85-11598 50.049.1 200.8
Vanadium 85-115102 25.025.4 200.8
Zinc 85-115105 25.026.2 200.8

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:10 PM
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General Chemistry 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360) 577-7222 Fax (360) 425-9096 
www.alsglobal.com

RIGHT SOLUTIONS |  RIGHT PARTNER
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Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: K2403464-MB1

Alkalinity as CaCO3, Total 04/05/24 11:1210.62.0  J1.2SM 2320 B mg/L
Ammonia as Nitrogen 04/16/24 10:3010.0090.050  J0.030SM 4500-NH3 E mg/L
Carbon, Total Organic (TOC) 04/03/24 20:0610.100.50  UNDSM 5310 B mg/L
Chloride 04/03/24 16:5610.0050.10  J0.01300.0 mg/L
Nitrate as Nitrogen 04/03/24 16:5610.0030.050  UND300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.0  UNDSM 2540 D mg/L
Sulfate 04/03/24 16:5610.0100.10  UND300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:12 PM 24-0000693153 rev 00Superset Reference:
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Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

General Chemistry Parameters

Basis: NA

Analysis MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: K2403464-MB1

Solids, Total Dissolved 04/09/24 11:061-10  UNDSM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:12 PM 24-0000693153 rev 00Superset Reference:
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Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

General Chemistry Parameters

Basis: NA

Analysis 
MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: K2403464-MB2

Alkalinity as CaCO3, Total 04/06/24 12:1010.62.0  UNDSM 2320 B mg/L
Carbon, Total Organic (TOC) 04/05/24 15:3310.100.50  UNDSM 5310 B mg/L
Chloride 04/03/24 18:5710.0050.10  J0.01300.0 mg/L
Nitrate as Nitrogen 04/03/24 18:5710.0030.050  UND300.0 mg/L
Solids, Total Suspended (TSS) 04/04/24 09:561-5.0  UNDSM 2540 D mg/L
Sulfate 04/03/24 18:5710.0100.10  UND300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:13 PM 24-0000693153 rev 00Superset Reference:
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Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

General Chemistry Parameters

Basis: NA

Analysis 
MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: K2403464-MB2

Solids, Total Dissolved 04/09/24 11:061-10  UNDSM 2540 C mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:13 PM 24-0000693153 rev 00Superset Reference:
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Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

General Chemistry Parameters

Basis: NA

Analysis 
MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: K2403464-MB3

Chloride 04/03/24 20:5810.0050.10  J0.01300.0 mg/L
Nitrate as Nitrogen 04/03/24 20:5810.0030.050  UND300.0 mg/L
Sulfate 04/03/24 20:5810.0100.10  UND300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:13 PM 24-0000693153 rev 00Superset Reference:
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Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

General Chemistry Parameters

Basis: NA

Analysis 
MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: K2403464-MB4

Chloride 04/04/24 17:3810.0050.10  UND300.0 mg/L
Nitrate as Nitrogen 04/04/24 17:3810.0030.050  UND300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:13 PM 24-0000693153 rev 00Superset Reference:

Page 93 of 102



Client:

NA

K2403464

Date Received:
Date Collected:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project: NA

General Chemistry Parameters

Basis: NA

Analysis 
MethodAnalyte Name QDate AnalyzedDil.MDLMRLResult Units

Sample Name: Method Blank
Lab Code: K2403464-MB5

Chloride 04/04/24 19:3910.0050.10  J0.005300.0 mg/L
Nitrate as Nitrogen 04/04/24 19:3910.0030.050  UND300.0 mg/L

Analytical Report

ALS Group USA, Corp. 
dba ALS Environmental

Printed  4/17/2024 3:03:13 PM 24-0000693153 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Analyte Name

mg/L
K2403464-001 Basis:Lab Code:

Units:Sample Name: W1-402

General Chemistry Parameters
Duplicate Matrix Spike Summary

Client:
Project:
Sample Matrix:

Cowlitz County Public Works
Cowlitz Co. Headquarters Landfill Detection Mont.
Water

Service Request:

Date Analyzed:
Date Received:

K2403464

4/3/24
04/02/24

Date Collected:04/02/24

NA

RPD 
LimitRPDResult

Sample 
Result

Spike 
Amount % Rec

Matrix Spike
K2403464-001DMSK2403464-001MS

Duplicate Matrix Spike

% Rec
Spike 

AmountResult
% Rec 
LimitsMethod

dba ALS Environmental

Nitrate as Nitrogen 0.96 8.91 8.00 99 8.89 8.00 99 90-110 <1 20300.0
Sulfate 0.85 16.6 16.0 98 16.5 16.0 98 90-110 <1 20300.0

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

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

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

Printed  4/17/2024 3:03:20 PM 24-0000693153 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works Service Request: K2403464

04/02/24Date Collected:
Date Received: 04/02/24

04/03/24Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

W1-402 mg/L
Basis:
Units:

K2403464-001 NALab Code:
Sample Name:

RPD LimitMRL MDL
Analysis 
Method RPD

Duplicate 
Sample

K2403464-
001DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Nitrate as Nitrogen 1 0.10 0.006 0.96 0.94 0.950 20300.0
Sulfate 1 0.20 0.02 0.85 0.84 0.843 20300.0

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

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

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

Printed  4/17/2024 3:03:20 PM 24-0000693153 rev 00Superset Reference:
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ALS Group USA, Corp.

QA/QC Report

Client:
Project
Sample Matrix: Water

Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works Service Request: K2403464

04/02/24Date Collected:
Date Received: 04/02/24

04/05/24Date Analyzed:

Replicate Sample Summary
General Chemistry Parameters

W2-402 mg/L
Basis:
Units:

K2403464-002 NALab Code:
Sample Name:

RPD LimitMRL MDL
Analysis 
Method RPD

Duplicate 
Sample

K2403464-
002DUP 
Result Average

Sample
ResultAnalyte Name

dba ALS Environmental

Alkalinity as CaCO3, Total 2 2.0 0.6 38.0 38.6 38.3 20SM 2320 B

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

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

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

Printed  4/17/2024 3:03:20 PM 24-0000693153 rev 00Superset Reference:
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Analyte Name

K2403464
Date Analyzed:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
General Chemistry Parameters

NA
mg/L

Basis:
Units:

Lab Control Sample
K2403464-LCS1

04/03/24 - 04/16/24

Spike AmountResult % Rec % Rec LimitsAnalytical Method

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Alkalinity as CaCO3, Total 85-115102 50.251.3 SM 2320 B
Ammonia as Nitrogen 85-11589 3.793.38 SM 4500-NH3 E
Carbon, Total Organic (TOC) 85-115105 25.026.3 SM 5310 B
Chloride 90-11097 5.004.87 300.0
Nitrate as Nitrogen 90-110101 2.502.53 300.0
Solids, Total Dissolved 85-11598 14301410 SM 2540 C
Solids, Total Suspended (TSS) 85-11595 390372 SM 2540 D
Sulfate 90-110100 5.005.00 300.0

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:12 PM
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Analyte Name

K2403464
Date Analyzed:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
General Chemistry Parameters

NA
mg/L

Basis:
Units:

Lab Control Sample
K2403464-LCS2

04/03/24 - 04/05/24

Spike AmountResult % Rec % Rec LimitsAnalytical Method

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Alkalinity as CaCO3, Total 85-115108 50.254.3 SM 2320 B
Carbon, Total Organic (TOC) 85-11595 25.023.8 SM 5310 B
Chloride 90-11098 5.004.89 300.0
Nitrate as Nitrogen 90-110102 2.502.54 300.0
Sulfate 90-110100 5.005.02 300.0

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:12 PM
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Analyte Name

K2403464
Date Analyzed:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
General Chemistry Parameters

NA
mg/L

Basis:
Units:

Lab Control Sample
K2403464-LCS3

04/03/24 - 04/06/24

Spike AmountResult % Rec % Rec LimitsAnalytical Method

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Alkalinity as CaCO3, Total 85-115103 50.251.6 SM 2320 B
Chloride 90-11098 5.004.89 300.0
Nitrate as Nitrogen 90-110101 2.502.54 300.0
Sulfate 90-110100 5.005.00 300.0

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:12 PM
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Analyte Name

K2403464
Date Analyzed:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
General Chemistry Parameters

NA
mg/L

Basis:
Units:

Lab Control Sample
K2403464-LCS4

04/04/24 - 04/06/24

Spike AmountResult % Rec % Rec LimitsAnalytical Method

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Alkalinity as CaCO3, Total 85-115104 50.252.0 SM 2320 B
Chloride 90-11098 5.004.89 300.0
Nitrate as Nitrogen 90-110101 2.502.52 300.0

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:12 PM
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Analyte Name

K2403464
Date Analyzed:

Service Request:

Water
Cowlitz Co. Headquarters Landfill Detection Mont.
Cowlitz County Public Works

Sample Matrix:
Project:
Client:

Lab Control Sample Summary
General Chemistry Parameters

NA
mg/L

Basis:
Units:

Lab Control Sample
K2403464-LCS5

04/04/24

Spike AmountResult % Rec % Rec LimitsAnalytical Method

dba ALS Environmental
ALS Group USA, Corp.

QA/QC Report

Chloride 90-11098 5.004.92 300.0
Nitrate as Nitrogen 90-110101 2.502.54 300.0

24-0000693153 rev 00Superset Reference:Printed  4/17/2024 3:03:12 PM
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