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2016 Groundwater Monitoring Report, South Woodwaste Landfill
J.H. Baxter & Co., Arlington, Washington

1. Introduction

This report presents quarterly groundwater data collected from February to September 2016
by the J.H. Baxter & Company (Baxter) for Baxter’s closed South Woodwaste Landfill (South
Landfill, Site), located at 6520 188t Street NE in Arlington, Snohomish County, Washington

(Figure 1). Baxter closed the South Landfill in 1991; itis covered with a vegetated soil cap.

Four monitoring wells were installed in 1988. Monitoring wells BXS-1, BXS-2, and BXS-3 are
located hydraulically downgradient of the South Landfill. Monitoring well BXS-4 is located
hydraulically upgradient of the South Landfill (Figures 2 and 3). Monitoring well BXS-4
represents the background groundwater quality providing the benchmark to compare with
the water quality data from the downgradient wells. Boring logs, groundwater monitoring
procedures, and a summary of site conditions encountered during the installation of the
monitoring wells are included in the hydrogeologic report prepared by Sweet-
Edwards/EMCON, Inc. (EMCON, 1989).

Three of the quarterly monitoring events were conducted in 2016: February, June, and
September 2016. The fourth quarter monitoring event was not conducted in 2016 in
anticipation of approval of sampling frequency changes. Future events will be conducted in
accordance with the Washington State Department of Ecology (Ecology)-approved sampling
and analysis plan (SAP) dated March 2017, currently pending a variance approval from the
Snohomish Health District.

2. Hydrogeology

Quarterly groundwater monitoring events included collecting groundwater level
measurements at the four monitoring wells to understand the flow direction and gradient of
shallow groundwater.

2.1 Groundwater Elevations

Groundwater levels were measured at the four monitoring wells before pumping the wells
for groundwater sampling. Groundwater elevation data for 2016 are summarized in Table 1.

Groundwater elevations were highest for all four wells during the February 2016
monitoring event. Groundwater elevations were lowest for all four wells during the
September 2016 monitoring event. The static groundwater level in wells BXS-1, BXS-2, BXS-
3, and BXS4 fluctuated throughout the year by 6.3 feet, 5.9 feet, 7.4 feet, and 5.25 feet,
respectively.

Groundwater elevation contour maps for February 2016 (Figure 2) and September 2016
(Figure 3) are provided for reference. The groundwater flow direction throughout the year
was toward the northwest and is consistent with the regional groundwater flow in the
aquifer (Figure 4).

GSI Water Solutions, Inc. 1
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Groundwater velocities {v,) were estimated using Darcy’s law

The gradient (i) was 0.016 to 0.017 {Table 2}, resulting in velocity estimates of 4.5 to 11.3 feet
per day. Table 2 shows t Cagcdareu '"aydfauhc gradients and groundwater velocities

Groundwater monitoring events were conducted on February 23, 2016, for the first quarter;
Tune 16, 2016, for the second quarter; and September 26, 20186, for the third quarter.

Croundwater sampling was performed using dedicated submersible | Bs dder oumps. The
sam pl ng §rocedures used are described in Appendix C of EMCON's hydrogeologic report

,..u

Field measurements were taken for pH, conductivity, temperature, oxidation-reduction
potential {ORT), and dissoived oxygen before groundwater sampling. Groundwater
sampleg were anaiv?ef'i by ALS Environmental Laboratories (ALS) of Kelso, Washington, for
the following:

= Conventional Parameters: pH, Qsﬁdacivii}z ammonia as nitrogen, chemical oxygen
demand (COD), chiaride, nitrate plus nifrite as nitrogen, total dissolved solids (TD5;j,
sulfate, tannin and | 1y, and total organic carbon {TOC)

= Dissolved Metals: Arsenic, barium, copper, iron, manganese, nickel, and zinc

Mercury, chromium, and lead were analyzed by ALS during the third quarter sampling
event. None of the three analytes were detected above their fespemve reporhng limits. As

these analytes are not part of regular site monitoring, results are included in the laboratory
analvtical reports only.

Additionally, total coliform was analyzed by Edge Analytical Laboratory (Edge
Burlington, Washingten,

3.1 Groundwater Sampling

B ginning in the second quarter of 2011, field duplicates were collected from the closed

outh Land#ill, and equipment rinsate blanks were collected at the closed North Landfill
{ E%@ﬁ 670 Avﬂnue NE, ﬁfkﬂgteﬁ, Washington } Because g cundwater samples were
collected fr nsidered tc be part of the sam
iisa'b’é to both datasets.

(k™
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Field measurement data collected from February 2007 through September 2016 are
summarized in‘Table 3A. Field sampling records are included in Appendix A. The analytical
data from 2007 through 2016 are summarized in Tables 3B and 3C. Laboratory analytical
reports and chain-of-custody (COC) forms for the 2016 groundwater monitoring events are
included in Appendix B.

4. Data Review

This section describes the data review process that was performed to evaluate the adequacy
and quality of the analytical data from the 2016 groundwater monitoring events. The
objective of the data review is to identify estimated, unreliable, or invalid measurements.
Information about the reliability of the data is critical to the interpretation of the results. The
review was performed according to guidelines prepared by the U.S. Environmental
Protection Agency (EPA; EPA, 2010).

4.1 Field Quality Assurance (QA) /QC

During the quarterly groundwater monitoring events, field duplicates were prepared and
collected by field personnel in accordance with standard practice. The February, June, and
September 2016 monitoring event field duplicate samples were collected from monitoring
well BXS-1 and labeled as BXS-5. The field rinsate blank for each monitoring event was
collected from the North Landfill at monitoring well BXN-4 and labeled as BXN-6.

Field duplicate results aid in the assessment of sampling and analytical precision. Analytical
results for the original and duplicate samples collected from each sampling event were
evaluated using the relative percent difference (RPD). RPD is the difference between the two
results divided by the mean and expressed as a percent. The RPD was calculated for an
analyte when both the primary sample and duplicate sample had a detected concentration.
For analytes with concentrations greater than or equal to five times the associated method
reporting limit (MRL) and when the RPD is greater than 35 percent, the reported values are
considered estimated concentrations. For analytes with concentrations less than five times
the associated MRL, the reported values are considered estimated if the absolute difference
between primary and duplicate is greater than the value of the MRL. The following analytes
for the primary and duplicate samples at monitoring well BXS-1 were qualified by GSI
Water Solutions, Inc. (GSI), as estimated detections (J-flag):

e February 2016: Zinc
¢ June 2016: Nitrate plus nitrite as nitrogen and zinc
e September 2016: Nitrate plus nitrite as nitrogen and ammonia as nitrogen

In addition to the field duplicates collected from the South Landfill, a field rinsate blank was
collected from the North Landfill during each quarterly sampling event. The following were
detections in the field rinsate blanks at a level above the method detection limit (MDL):

e February 2016: TOC, ammonia as nitrogen, sulfate, and manganese

¢ June 2016: TOC, ammonia as nitrogen, zinc, copper, and barium

GSI Water Solutions, Inc. 3
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s September 2016: Copper, manganese, and iron
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ata in accordance with EPA’s blank qualification guidelines, which state:

¢ For any analytes detected in the blanks below the MRLs, associated field sample
detectons that are be}fow MRLs should be reported at the MRL and as a non-detect

e For any analyies detected in the blanks below the MRLs, associated

detections above the MREL, but less than five ﬁﬁes the blank concentration, ar
reported as is, but qualified as non-detect values (EPA, 1999b).

[¢']

J

sed on EPA’s gmaumes, manganese concentrations from the February and Sep tembe“
016 momnitoring events; barium concenirations from the june 2016 monitoring event; ir
concentrations from the February and September 2016 monitoring events; and TOC

concentrations from the February and June 2016 monitoring events were not qualified

ﬁ‘_»:)

during validation because the concentrations were greater than five t'.;mes the field rinsate
blank concentration. The following analvtes were qualified by G5l during validation based
on the field rinsate blank detections:

¢ February 2016
o Ammonia: In BXS-1, was detected above the MDL, but below the MRL. This
result was reported at the MRL and as a non-detect.

o Sulfate*’ Iﬂ BXS= BX5-3, and BXS-4, was detected above the MRL, but less

etected value in the rinsate blank. The result was

s  June 2016
o Ammonia: In BXS-5, was detected above the MRL, but less than five times
the detected value in the rinsate blank. The result was subsequently qualified
as non-detect.

Zing: In BXS-2 and BXS-3, was detected above the MDL, but below the MRL.

This result was r p orted at the MRL and as a non-detect. It was detected in

BX‘;L4 above the MRL, but less than five times the detected value in the
insate blank. The resu?iw s subsequently qualified as non-detect.

o]

b

opper: In BXS-2, EXS{?; BX%éi and BXS-5, was detected above the MDL,
but below the MRL. This result was reported at the MRL and as a non-defect.
It was detected in 5\;(3:; above the MRL, but less than five times the detected
value in the rinsate blank. The result was subsequently qualified as non-

0
e

detect.

¢ September 2016
o Copper: In BXS-1, BXS-2, and BX5-5, was detected above the MDL, but below
the MRL. This resuit was reported at the MRL and as a non-detect.
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Field rinsate blank detections were below the secondary maximum contaminant levels
(SMCLs) and/ or other laboratory results for field samples were consistent with historical
values, indicating that the contamination is minimal. Results from the field blank sample are
shown in Tables 3B and 3C.

4.2 Laboratory QA/QC

The sample coolers for each quarterly monitoring event arrived at the laboratories in good
condition, with no broken bottles, below EPA’s 6° Celsius (C) recommendation, and with
proper COC documentation. Samples for total coliform were analyzed by Edge. The
remaining analyses were performed by ALS.

With the exception of pH, all analyses were performed within the required holding time for
the parameters of interest. The samples were analyzed for pH between 1 and 3 days after
collection. The method used for pH analysis, Standard Method 4500-H+ B (APHA, 1998),
does not list an analysis holding time. The EPA method for pH analysis of water samples,
Method 150.1 (EPA, 1999a), specifies that pH analyses be performed “as soon as possible
preferably in the field at the time of sampling.” For that reason, the field-analyzed pH
results are used for trend analysis and statistical evaluation.

The method blanks did not have any analytes detected above the MRL.

Conductivity also was detected in the method blanks; however, it is not considered to affect
data quality because it is a physical property of the water. Additionally, primary samples
were within historical ranges for conductivity.

For the remaining laboratory method blank detections, GSI validated the data in accordance
with EPA’s blank qualification guidelines (EPA, 1999b). Manganese concentrations from the
February, June, and September 2016 monitoring events were not modified during validation
because the concentrations were greater than five times the laboratory method blank
concentration. Copper concentrations from the June and September 2016 monitoring events
were not modified during validation based on the laboratory method blank because it was
modified during validation based on the field rinsate blank.

Laboratory duplicate RPDs were below laboratory limits or, for sample concentrations less
than five times the MRL, the difference between parent and duplicate sample concentrations
was less than the MRL, and as such, data were not modified. Analytical values derived from
measurements close to the MDL are not subject to the same accuracy and precision criteria
as results derived from measurements higher on the calibration range for the method.

Matrix spike (MS) recoveries were within laboratory limits, or the analyte concentration was
significantly higher than the added spike concentration, preventing accurate evaluation of
the spike recovery. The only exception was the chloride MS from the December 2015
monitoring event that was outside the laboratory control criteria. The MS recoveries for the
sample from BXS-4 were outside control criteria because of suspected matrix interference.
As a result of the interference, the results for this analyte contained a potential low bias. No
further corrective action was taken.

The laboratory reports are complete and contain results for all samples and corresponding
analyses requested on the COC forms.

GSI| Water Solutions, inc. 5
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Groundwater sample analysis results were statistically evaluated to assess if there was a

significant difference between the downgradient wells (BXS-1, BX5-2, and BX5-3} and th
upgradient well {(BX5-4). The following approach was used for performing the statistical
analysis:
e Non-Detects: Non-detect results were replaced with a value of half the laboratory
MRI.
e Data Distribution: A key assumption in the Student's t-test is that the data are

normaily distributed.
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tested using a two-tailed test at a significance level of (0.025. s

was calculated from the average and variance of Qﬁaﬁeﬂy sampling results in a
downgradient well and the upgradient well. Each quarterly sample was compared to
the previous three quartefly samples to provide a four-sample rurming average The
average concentration in the downgradient well was significantly higher than the
upgradient well if {5 was greater than the critical test statistic (). Similarly, the
average concentration in the downgradient well was significantly lower than the
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51 Statistical Resuits

1

Appendix C presents the resulis of the statistical analyses for each individual paramete
tested in the grouﬂdwafer samples from monitoring wells BXS-1 throu 1gh BX5-4. These
include average concentration, variance, standard deviation, and Student’s t-fest statistic.
The parameters detected at a stafistically higher conceniration in specific downgradient
wells compared to the upgradient well are:

) OC, COD, conductivity, manganese, and nickel in BX5-3, BX5-2, and BX5-1

e Chlioride in BX5-2 and BX5-1

s Tannin and lignin, and iron in BX5-3 and

s
s
@
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Sulfate and nitrate plus nitrite in BXS-1
Ammonia, TDS, and arsenic in BXS-3

Zinc in BXS-2

Additionally, field pH was statistically lower in the BXS5-3, BXS-2, and BXS-1 compared to
the upgradient well (BXS-4).

5.2

Concentration Trends over Time

Figures 5 through 18 show the concentration trends from 2007 through 2016 for each of the
following parameters:

Ammonia as Nitrogen (Figure 5): In BXS-3, concentrations in 2016 were above those
in BXS+4 (upgradient well), ranging from 0.94 to 1.16 milligrams per liter (mg/L). In
BXS-3, concentrations have shown an increasing trend since the fourth quarter of
2011, but stabilized or decreased during 2015 and 2016. In BXS-1 and BXS-2,
concentrations were well below background concentrations, but an increase was
observed in BXS-1.

Arsenic (Figure 6): In BXS-3, concentrations were above those detected in BXN-4
(upgradient well). Concentrations in BX5-3 have increased since 2007, but have been
fluctuating without a substantial increase since 2014. Concentrations in BXS-1 and
BXS-2 were below background concentrations and were stable.

Barium (Figure 7): Concentrations BX5-3 and BXS-2 in 2016 were above those in
BXS-4 (upgradient well), ranging from 109 to 128 micrograms per liter (ug/L) and
47.8 to 319.9 ng/L, respectively. Concentrations in BXS-3 increased in 2015 above
typical historical ranges, but decreased in 2016. Concentrations in BXS-1, the most
downgradient of the monitoring wells, continued to be below those in BXS-4
(upgradient well). Concentrations in BX5-1 and BXS-2 were stable.

COD (Figure 8): In BXS-3, BXS-2, and BXS-1, concentrations were above those in
BXS-4 (upgradient well). In BXS-1, BXS-2, BXS-3, and BXS-4, concentrations were
within the historical range.

Chloride (Figure 9): In BXS-2 and BXS-1, concentrations were above those in BXS-4
(upgradient well). Concentrations appear to be decreasing or stable in the
downgradient wells.

Field Conductivity (Figure 10): Field conductivity in BXS-3, BXS-2, and BXS-1 was
higher than in BXS-4 (upgradient well). In BXS-1, BXS-2, BXS-3, and BXS-4,
conductivity was within historical levels and has been relatively stable.

Iron (Figure 11): In BXS-3 and BX5-2, concentrations in 2016 were above those in
BXS5-4 (upgradient well), ranging from 106,000 to 1,208,000 pug/L and 268 to 398
ug/L, respectively. In BXS-1, BXS-2, and BXS-4, concentrations have been stable
since 2007. Concentrations in BXS-3 decreased in 2016 and were the lowest since
2013.

GSI Water Solutions, inc. 7
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5-1, concentrations were al
in BXS-3 increased in 2016, but
generally ?ppﬁ?r to decreasing since 2007. En S){Sﬁig BXS5-2, and BX5-4,

Arronbre - STl 2em HOVE
concenirations were stable in 2016.

® Maﬁgaﬁese 3

s Nickel (Figure 13}
3353» {upgradient

e N P
staiig.

= Sulfate (Figure 14): In BXS-1, concentrations were above those in BXS-4 (upgradient
well), ranging from 6.9 to 9.0 mg/ L. Concentrations in BX5-1 showed a downward
trend in 2016. Concentrations in BXS5-2, BXS-3, and BX5-4 were low and stable.

e Tannin and Lignin (Figure 15): In BXS-3 and BXS-2 concentrations were above those
in BXS5-4 (upgradient well). Concentrations in BXS-1 were slightly below the
background concentration. Concentrations in the wells were stable, with the
exception of BX5-3, where concentrations generally have decreased since 2014.

T2y

s TOC (Figure 16): In BXS-3, BX5-2, and BXS-1, concentrations were above those in
BX5-4 (upgradient well} in 2016, In BX5-1, BXS 2, BX5-3, and BX5-4, concentrations
were within historical levels, with a slightly overall downward trend in BX5-3 and

BXS5-2.
o Field pH ( Fi ure 17): In B}(‘%‘i (upgradient well), field pH was higher than the pl in
BX5-3, BX5-2, and BXS5-1 wngradient wells) in 2016. The field pH in BXS-1, BXS-2,
and BXS-3 was within h;storicai levels. An overall decrease in pH has been observed

in BX5-4 since 2{}07.

e TDS (Figure 18): In BXS-3, BXS-2, and BXS5-1, concentrations were higher than those
present in BX5-4 { upgradieni weil}. Concentrations in BXS-3, BX5-Z, and BX5-1 were
within historical levels

¢ Nitrate plus Nitrite as Nitrogen (Figure 19} In BXS-1 and BXS-2, concentrations
2 § (o 7 4
were above those of BX5-4 {(upgradient well) in 2016. Concentrations have exhibited
a slightly decreasing trend since 2007,
geiia} £

5.3 Comparison to Standards

Federal maximum contaminant levels {MCL) are established by EPA as the primary
drinking water standards. Federal SMCLs are related to criteria other than adverse health
&

effects. SMCLs are non-enforceable guidelines for cosmetic and aesthetic purposes, and are
not considered to be a risk to human health.

In Washington, water quality standards for groundwater are provided in the Washington
Administrative Code (WAC) 173-200-040 (Washington, 2003). Washington water quality
standards are similar fo i‘he federal standards for most of the Site-related analytes where
vaila He with the exception of arsenic, barium, cadmium, and copper. MCLs, SMCLs, and
Nashington water q‘uagé” ?a ndards for groundwater are listed in Tables 3A, 3B, and 3C.
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5.3.1 Comparison to MCLs

Of the monitored parameters, there are MCLs for total coliforms, arsenic, barium, cadmium
(no longer analyzed), copper, nickel, and nitrate plus nitrite as nitrogen. There were no
detections in 2016 that exceeded the associated MCL, with the following exception:

® Arsenic: Concentrations in BXS-3 exceeded the MCL of 10 pg/L in all three quarterly
monitoring events in 2016, ranging from 138 to 191 pg/L.

Per the Snohomish Health District’s request in a letter dated August 28, 2015, a dissolved
arsenic plume delineation was performed. Arsenic is a naturally occurring element that can
become mobilized by reduced geochemical conditions, such as those present at the Site.
Once mixed with oxic downgradient waters, arsenic would immobilize through
precipitation, sorption, or other complexing forces favorable for arsenic in more aerobic
environments. However, to provide a conservative estimate of downgradient transport,
arsenic was modeled as non-reactive solute using the Domenico equation for advection and
dispersion. Calculations were performed with the Quick Domenico worksheet used by
California and Pennsylvania to screen potential landfill impacts and the plume extent
plotted in Figure 20. A description of the model inputs and results is provided in Appendix
D.

5.3.2 Comparison to SMCLs

Among the monitored parameters, there are SMCLs for pH, chloride, TDS, sulfate, iron,
manganese, and zinc. There were no detections in 2016 that exceeded the associated SMCL,
with the following exceptions:

* Field pH: In BXS-3, BXS-2, and BXS-1, pH levels were below the SMCL of 6.5 to 8.5
for all three quarterly monitoring events, ranging from 6.24 to 8.06.

e Iron: In BXS-3 and BXS-2, concentrations exceeded the SMCL of 300 pg/L in all three
quarterly monitoring events, ranging from 106,000 to 108,000 ng/L and 268 to 398
ng/L, respectively.

e Manganese: In all four monitoring wells, concentrations exceeded the SMCL of 50
ng/L in all three quarterly monitoring events. Concentrations were highest in BXS-3,
ranging from 7,620 to 13,900 pg/L.

5.3.3 Comparison to Washington State Standards

Washington water quality standards for groundwater are similar to the MCL or SMCL for
Site-related compounds, with the exception of arsenic, barium, cadmium (no longer
analyzed), and copper. Of these metals, there were no detections in 2016 that exceeded the
associated Washington standard, with the following exception:

e Arsenic: In all four monitoring wells, concentrations exceeded Washington’s water
quality standard for groundwater of 0.05 pg/L in all three quarterly monitoring
events. Concentrations were highest in BXS-3, ranging from 138 to 191 pg/L.

GS!i Water Solutions, Inc. 9
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Table 1. uroundwater Elevation Summary for 2016

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

1
Inn.er Casing Total Depth | Screen Length Screened | TOC Elevation® Depth to Groundv.vater
Well iD Diameter (ft bgs) () Interval (ft msl) Date Groundwater Elevation
(inches) (ft bgs) (ft below TOC) (ft msl)
2/29/2016 28.90 113.75
BXS-1 2 47.90 10 37.90-47.90 142.65 6/16/2016 30.50 112.15
9/26/2016 35.20 107.45
2/29/2016 27.20 115.69
BXS-2 2 45.40 10 35.40 - 45.40 142.89 6/16/2016 28.50 114.39
| 9/26/2016 33.10 109.79
2/29/2016 22.50 119.57
BXS-3 2 44.15 10 34.15-44.15 142.07 6/16/2016 24.30 117.77
9/26/2016 29.90 112.17
2/29/2016 10.15 133.27
BXS-4 2 47.40 10 37.40-47.40 143.42 6/16/2016 13.20 130.22
9/26/2016 15.40 128.02
Notes

bgs = below ground surface.

ft = feet.

msl = mean sea level.

TOC = top of casing.
! wells resurveyed in October 2002.
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Table 2. nydraulic Gradient and Groundwater Velocity

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Gradient Hydraulic Conductivity Porosity Velocity Velocity
Date (i {X) (n) {v) {v)
{cm/sec) {cm/sec) (ft/day)
2/29/2016 0.016 0.002 -- 0.003 46 - 9.2
6/16/2016 0.015 0.0300 to 0.0600 0.300 0.001 -- 0.003 42 -- 83
9/26/2016 0.017 0.002 to 0.003 4.8 t0 9.6
Notes

cm = centimeter.

ft = feet.

NC = not calculated.

sec = second.
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Table 3A. Summary of Groundwater Sampling Field Parameters: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Date pH Conductivity Temperature ORP Dissolved Oxygen Methane
(standard unit) (uS/cm) (°c) (mv) (mg/L) (percent)
SMCL 6.5-85 -~ -~ - - -
WA WQ std| 6.5-8.5 - - - - -~

Well ID| BXS-4] BXS-3 | BXS-2| BXS-1| BXS-4 | BXS-3| BXS-2] BXS-1] BXS-4] BXS-3| BXS-2| BXS-1] BXS-4  BXS-3| BXS-2] BXS-1| BXS-4] BXS-3] BXS-2| BXS-1|BXS-4 | BXS-3 ] BXS-2] BXS-1
2/5/2007 8.60 | 7.12 | 681 | 6.75 | 166 | 730 672 | 299 | 95 132 121 114 -40 -103 1 241 | 980 240 300 230| NT NT | NT NT
~ 4/18/2007 | 809|662 | 647 | 631|176 808 796 | 379 | 95 131 123 117 | -136 -113 45 187 | 120 180 120 080 | NT NT | NT  NT
" 7/18/2007 825 | 6.64 | 652 | 638 | 222 867 922 | 415 | 98 131 125 120 -145 -113 62 219 | 000 000 000 000| 0.0 00 | 0.0 0.0
10/9/2007 783 | 630 | 6.19 | 602 | 199 810 804 | 495 | 9.8 12.8 125 120 -148 97 40 226 | 000 000 000 000] 0.0 00 | 00 0.0
1/9/2008 781 | 625 | 618 | 591 | 196 788 772 | 369 | 93 121 121 114 | 147 -67 54 251 [0.00 000 000 000]| 00 00 | 0.0 0.0
 4/30/2008 | 766 | 6.23 | 6.10 | 598 | 201 846 794 | 485 | 91 129 122 11.8| -157 -126 32 138 | 000 0.00 008 015| NT NT | NT NT
7/29/2008 798 | 642 | 637 | 614 | 180 726 732 | 510 | 94 129 124 120| -150 -90 31 185 (033 037 177 58] 00 00 | 00 00
10/22/2008 832 | 655 | 648 | 628 | 177 722 733 | 49 | 96 127 124 120 173 -93 20 157 | 007 012 014 110| NT NT | NT NT
2/1/2009 809 | 6.77 | 656 | 6.42 | 176 734 749 | 401 | 9.2 12.7 120 11.6| -154 -118 59 299 | 2.33 204 1.87 266] 00 00 | 00 0.0
5/1/2009 825 | 6.44 | 635 | 633 | 185 736 812 | 335 | 94 132 126 120| 192 99 86 121 [121 008 010 053 | NT NT | NT NT
8/1/2009 7.80 | 652 | 6.64 | 6.41 | 185 695 797 | 309 | 9.4 126 123 119 -172 -128 36 245 | 860 628 603 604| 0.0 00 | 0.0 0.0
11/1/2009 796 | 650 | 6.46 | 6.37 | 192 755 815 | 315 | 93 122 120 115| -167 98 52 257 | 673 286 198 118 | NT NT | NT NT
2/10/2010 805 | 659 | 655 | 658 | 180 726 799 | 274 | 93 129 121 120| -183 73 3 74 | 011 017 031 123| NT NT | NT NT
- 5/26/2010 7.46 | 6.04 | 596 | 590 | 189 719 853 | 288 | 9.3 128 170 120 -247 -142 59 129 | 000 000 000 000| 0.0 00 | 0.0 0.0
8/18/2010 763 | 598 | 587 | 594 | 230 690 833 | 309 [ 97 125 123 123| 285 51 141 258 [ 000 0.8 038 093 | NT NT | NT NT
11/18/2010 799 | 637 | 652 | 634 | 184 694 813 | 344 | 97 128 121 119 | -287 -193 -42 -30 [ 043 012 198 024 00 00 | 0.0 00
2/9/2011 802 | 622 | 6.16 | 6.24 | 187 710 844 | 334 | 95 128 119 120 -164 -128 36 -167 | 010 011 026 028 | NT NT | NT NT
5/17/2011 799 | 624 | 620 | 6.25 1830 732 9290| 315 | 99 128 122 126 |-2050 -120 320 158 [036 038 043 045| 02 01 | 00 00
8/24/2011 777 | 579 | 573 | 575 | 190 741 833 | 337 | 10.2 | 13.0 . 12.4 124| -172 -115 45 | 164 | 009 | 0.09 019 018 | NT NT | NT | NT
11/3/2011 8.36 | 643 | 637 | 646 | 192 673 852 | 346 | 9.8 | 125 120 120 -274 -140 39 | 150 [ 112 | 104 119 129| 01 00 | 0.0 | 00
2/14/2012 772 | 692 | 674 | 667 | 192 696 865 | 359 | 10.4 131 125 126 | -142 -118 74 | 302 | 3.10 | 417 421 576 | NT NT | NT | NT
5/2/2012 697 | 570 | 565|506 | 193 693 914 | 319 | 104 | 131 127 126 -98 -49 141 | 396 | 137 | 1.86 223 394 | 00 00 | 00 | 00
8/21/2012 662 | 533 | 534|490 | 192 707 895 | 308 | 107 | 131 128 12.8| -84 47 182 | 330 [ 153 [ 197 239 228| NT NT | NT | NT
11/13/2012 | 768 | 6.29 | 6.26 | 6.10 | 147 520 641 | 239 | 125 | 125 129 105| -125 -82 216 | 439 | 2.39 | 473 7.79 645 | NT NT | NT | NT
2/12/2013 707 | 566 | 572 | 557 | 188 520 869 | 278 | 97 | 124 118 120| -118 92 76 | 337 | 206 | 3.68 0.82 091 | NT NT | NT | NT
 6/4/2013 732 | 592 | 584 | 560 | 190 635 892 | 271 | 101 | 122 120 122 | -141 99 90 | 313 | 083 | 262 152 044| NT NT | NT | NT
8/25/2013 762 | 630 | 622 | 603 | 193 709 871 | 299 [ 102 | 122 120 125 -119 -104 118 | 315 | 036 | 0.80 296 222 | NT NT | NT | NT
12/2/2003 | 7.39 | 588 | 566 | 563 | 198 699 882 | 313 | 9.8 119 116 121 | 124 -112 135 | 328 [ 1.02 | 546 574 236 | NT NT | NT | NT
3/17/2014 592 | 628  6.16 | 6.06 | 189 730 817 | 299 | 100 | 12.2 116 12.7| -112 94 128 | 268 | 1.85 | 8.84 1260 207 | NT NT | NT | NT
6/2/2014 747 | 572 | 579 | 564 | 213 793 952 | 318 | 101 | 123 122 133| 92 -86 84 | 213|015 | 000 000 000 [ NT NT | NT | NT
1 9/29/2014 769 | 6.25 | 6.15 | 599 | 212 733 918 | 306 | 105 | 12.3 120 125| -126 94 106 | 273 | 0.00 | 0.00 000 0.00| NT NT | NT | NT
11/17/2014 7.48 | 599 | 588 | 560 | 192 675 822 | 285 | 102 | 119 116 122 | -117 -77 111 | 285 | 0.00 |10.75 071 000 | NT NT | NT | NT
2/23/2015 728 | 584 | 578 | 586 | 194 682 798 | 269 | 102 | 124 118 128 -102 71 125 | 209 [ 102 | 128 125 158 | NT  NT | NT | NT
9/14/2015 1750|626 | 6.24 | 6.02| 196 674 778 | 268 | 10.8 | 122 119 133 -136 -107 142 114 | 109 | 133 132 123 | NT NT | NT | NT
12/7/2015 706 | 604 | 594 | 528 | 187 676 732 | 286 | 103 | 120 117 124 | -143 -112 159 | 286 | 125 | 1.04 1.07 118 | NT  NT | NT | NT
2/29/2016 698 | 6.00 | 595 586 | 196 644 795 280 | 105 124 118 124 | -74 -102 153 | 365 | 1.37 | 092 098 115| NT NT | NT | NT
6/16/2016 769 | 649 | 6.57 | 6.03 | 197 663 754 | 356 | 11.1 | 124 124 129 | -162 -120 13.2 | 339 [ 079 | 072 254 074| NT NT | NT | NT
9/26/2016 6.84 | 6.19 | 6.10 | 5.81 | 189 627 637 | 344 | 11.8 | 125 125 12.8| -128 -153 148 | 315 | 075 | 0.75 297 090 | NT  NT | NT | NT

Notes

WS/cm = microSiemen per centimeter.

ORP = oxidation-reduction potential.

°C = degree Celsius.

mg/L = milligram per liter.

SMCL = Federal secondary maximum contaminant levels for drinking water.
WA WQ std = State of Washington's water quality standards for groundwater (WAC 173-200).

mV = millivolt.

NT = not tested.
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Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

pH Conductivity Chloride
' Date (standard unit) (uS/cm) (mg/L)
MCL/SMCL 6.5-8.5 _ 250
WA wQ Std 6.5-8.5 - 250
BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 BXS-3 BXS-2 BXS-1 | Field
wellip| Bxs-4 | T exs3 | T oBxs2 | 0 T eS| Bank | % | pup | P3| pup | P52 e | 1 bup  miank | P pup | 25 | pup B2 | pp B | Brank
2/1/2007 7.81 7.90 | 6.38 6.36 6.36 7 579 193 192 517 | 743 333 a 16 |16 3.1 49 6.4 02 U
4/18/2007 761 | 745 | 6.05 ) 6.10 5.94 5.66 195 199 s6s | 719 377 2 19 |19 23 45 | 5.4 02 U
i 7/18/2007 7.69 6.34 6.96 6.28 6.23 6.04 201 si8 | | 798 a0 a2 T T1i 28 a1 51 50 | 02 U
10/9/2007 7.82 7.85 6.36 635 6.18 5.72 200 201 638 | 7 T A W P'S T 17 17 a7 43 52 01 |
1/9/2008 7.75 6.41 6.46 6.23 6.25 5.10 215 681 747 375 360 5 20 31 45 5.8 5.8 02 U
4/30/2008 7.76 6.36 6.44 . 6.38 6.38 6.21 188 658 797 475 472 2630 | 18 24 4.4 5.0 5.1 00
7/29/2008 7.83 6.32 6.45 640 | 6.27  5.30 206 659 | 8s3 865 592 4 18 2.8 42 4.4 45 02 U
10/22/2008 7.83 6.33 6.41 640 | 6.49 IR 700 | 892 817 592 19 36 | 49 49 5.1

2/1/2009 7.94 6.30 6.50 6.67 642 589 | 209 604 | 89 489 479 6 17 26 | 42 76 76 00 |
5/1/2009 7.92 6.29 6.29 6.38 630 564 | 171 4%6 | 768 357 328 2 2.2 a5 | 6.1 73 7.3 02 U]
8/1/2009 6.32 6.45 6.42 6.40 6.31 5.44 176 412 413 757 299 3 1.8 3.8 3.7 43 5.9 02 U
11/1/2009 7.66 641 | 641 6.42 6.42 6.40 194  [5e8 823 299 314 3 19 33 44 65 6.6 02 U
2/10/2010 8.04 638 | | 656 656 | 6.70 6.43 187 634 848 854 | 298 2 11m 2.90 420 | 420 530 006 ]
5/26/2010 7.87 6.26 ~ |e33 641 | 648 493 192 - a1 | 181 297 300 4 188 | 3.40 410 590 600 | 004 I

8/18/2010 7.83 6.15 630 6.42 6.46 7.91 209 423 8os 311 316 137 |11 | 304 | 332 567 570 | 157
11/18/2010 7.72 5.99 6.27 6.35 6.34 6.00 172 543 901 377 364 3 1.57 274 321 538 529 | 040 U
2/9/2011 7.88 6.23 6.38 6.49 6.51 155 371 729 296 296 5 2.10 2.37 3.43 699  7.09 | 040 U
5/17/2011 7.79 6.28 , 6.42 6.32 650 606 | 219 377 801 321 310 3 165 2.07 3.05 6.17 594 | 040 U
8/24/2011 8.14 6.45 | 647 646 | 674 603 | 202 603 19 30 359 2 1]169 185 2.88 571 571 | 040 U
 11/3/2011 7.78 6.35 649 6.75 6.57 7.33 195, | 505 884 360 361 2 1.93 249 3.38 601 574 | 040 U
©2/14/2012 7.94 6.42 6.54 6.64 6.59 6.04 194 425 873 1363 361 2 167 211 291 | 5.33 537 1040 U
5/2/2012 7.91 6.35 6.68 6.70 6.59 6.86 168 435 925 329 288 3 1.66 1.50 2.97 5.70 5.65 0.40 U
8/21/2012 7.66 6.32 662 6.43 669 639 | 192 451 BEER 311 315 3 162 158 2.96 475 472 | 040 U
-~ 11/13/2012 8.09 6.62 | 663 6.81 6.77 7.42 193 463 187 316 326 2490 |1.63 1.69 3.00 a8 48 040 U
2/12/2013 | 8.28 6.60 7.03 7.07 6.93 7.27 194 377 939 |30 299 2 1|16t 208 | 3.07 570 570 040 U
6/4/2013 821 6.60 6.75 6.94 6.78 7.32 202 516 95 290 299 . 2  Jlie2 198 | 3.00 360 360 | 0.40 U
8/27/2013 8.04 6.54 6.62 6.69 6.63 6.43 188 428 876 293 292 2 111.90 1.88 3.39 4.00 3.90 0.40 U
12/2/2013 8.13 6.58 6.88 6.93 6.79 6.20 193 513 866 312 310 2 11154 1.57 2.65 3,56 3.56 040 U
3/17/2014 ~|830 657 | 6.76 680 1675 638 | 170 . 408 I . 314 260 7 1.81 220 ) 2.90 5.97 5.89 040 U
6/2/2014 | 8.00 6.44 6.42 652 | 648 597 192 |a7%0 | |81 290 292 2 164 | 173 | 274 7523 518 | 040 U
9/29/2014 | 8.04 659 |  |726 711|734 635 | 192 |36 | 180 281 284 3 162 171 | 257 | 444 445 040 U
11/17/2014 7.61 6.23 6.69 7.04 6.75 7277 {10 1406 | |89 281 294 3 2.02 1.76 3.16 504 J 052 J|040 U
2/23/2015 790 H 633 H 659 H 678 H 655 H 622 H| 209 430 | 876 T 292 T 279 "2 #l1ss R T B PP 456 458 | 040 U
9/14/2015 792 H| 631 H 661 H| 671 H| 651 H 7.00 H| 204 48 | 87 283 280 2 1193 1.87 2.54 5.41 551 | 020 U
”"15/777/2015 782 H 1619 _H | 652 H 649 H| 654 H: j204 1396 i 1784 o 32 303 166 | : 154 | 206 | 4.58 4.69
 2/29/2016 |78 | 162z | 667 645 656 20 | a3 | |86 1317 315 29 |18 | 162 | 237 490 473 020 U
777777 6/16/2016 [ 806 | 6.24 6.55 6.57 6.63 216 450 817 "~ 397 396 15 Jl197 | 157 | 252 | 344 3.45 020 U
9/26/2016 8.00 6.29 6.54 6.39 6.48 5.81 207 548 747 380 385 10.8 191 2.13 2.53 3.41 3.53 020 U
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Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Nitrate + Nitrite as N Solids, total dissolved (TDS) Sulfate
Date (mg/L) (mg/L) (mg/L)
MCL/SMCL 10 500 250
WA WQ Std 10 500 250
BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 BXS-3 BXS-2 BXS-1 | Field
wellip| Bxs4 T oexs3 | R oexs2 R east | B p | BXs3 T es2 | east ek | B b | BSI pp | BXSZ T XSk
2/1/2007 028 058 | 096 0.94 0.75 0.03 J| 142 146 522 420 231 s Ul 14 1.4 01 J 02 148 02 U
4/18/2007 023 121 020 063 0.85 001 J| 151 140 493 490 229 o s u| 13 13 02 U 02 U 13.9 02 U
~ 7/18/2007 0.05 U 0.19 008 . |070 068 001 J|154 - laa 495 262 | 248 s ufl1a [ 02w 02 u| = 113 |14 02 U
| 10/9/2007 005 U 005 U| 017 1005 U 0.47 005 Ul 159 151 | 476 a78 | 294 s ul13 |13 01 ! 01 94 | 02 U
1/9/2008 0.05 U 0.07 0.05 U 058 054 005 U 148 578 508 239 233 s ul o8 02 U 02 U 140 | 14.9 02 U
4/30/2008 0.05 U 0.05 U 0.05 U 074 073 005 U 118 496 430 265 256 s ul 13 01 J 02 9.6 9.7 02 U
7/29/2008 0.10 015 005 U 005 U148 0.05 U| 161 415 506 505 363 5 u| 13 01 ! 01 J| 02 6.2 02 U
10/22/2008 005 U 0.10 003 J 001 J| 051 139 465 478 491 323 11 o1 | 02 J| 04 6.7 o
2/1/2009 0.05 U 017 001 J 099 102 005 136 461 “ 498 | 261 | 263 | 5 U| 14 01 ! 01 J 6.4 6.4 00 |
5/1/2009 | 001 J 021 003 J  |012 013 002 J| 130 460 Cs13 | 223 | 220 7 17 04 02 U 6.7 6.6 02 U
8/1/2009 0.05 U 017 | 017 |002 ) 0.11 0.05 u| 119 378 425 491 178 s uf 11 01 J 01 J 01 J 13.9 02 U
11/1/2009 0.05 U 0.06 0.05 U 0.05 U 005 U 005 u| 121 452 496 198 201 s ul 33 02 U 02 U 150 | 149 02 U
2/10/2010 0.05 U 0.13 0.05 U 005 U| 004 | 0.05 Ul 152 422 518 501 186 5 16 01 | 01 J| 01 J 196 00 J
5/26/2010 0.03 0.22 0.04 J 011 011 004 J| 129 340 508 166 178 5 ul| 15 0.8 02 | 153 | 13.4 0.4
8/18/2010 0.04 I 0.18 0.04 | 014 014 017 202 381 564 250 241 134 16 08 11 141 | 140 11
11/18/2010 0.05 U 0.12 0.05 U 009 009 005 u| 98 330 462 153 161 s uf 11 04 U 04 U 123 | 117 04 U
2/9/2011 0.05 U 190 0.05 U 0.05 U 005 U 005 UJ 165 377 512 211 216 s ul| 15 1.0 13 152 | 154 04 U
5/17/2011 0.01 | 0.14 0.02 | 015 014 001 J| 129 374 559 209 194 s ul o9 02 I 03 159 | 15.1 04 U
8/24/2011 0.01 I 0.10 0.01 ) 0.06 006 001 J|128 399 550 188 | 199 5 ul 10 ) 04 1 Jos | 162 167 04 U]
11/3/2011 005 U 0.14 001 J  |010 009 005 U|115 350 532 217 220 5 ul 11 06 |08 158 | 150 04 U
~2/14/2012  |o003 J  |o013 | |ooz ) 008 008 003 J| 131 344 518 214 | 269 5 ul 09 03 | 04 157 | 156 04 U
5/2/2012 0.05 U 0.10 0.01 J 005 J 003 J 005 U| 129 336 547 230 222 5.5 0.8 03 | 03 | 164 | 163 04 U
8/21/2012 005 U 0.10 0.05 U 005 007 005 U| 119 376 569 189 210 s ul o8 Y 0.5 147 | 146 02 U
 1/13p02  |o01 J 0.05 U 0.01 J 0.04 J 003 J 005 U|131 331 537 188 | 188 5 ujos 04 0.5 145 145 02 U
2/12/2013 | 0.02 | 0.13 0.05 U 009 009 005 U| 107 288 539 | 160 | 174 55 08 | 02 0.3 143 (146 02 U
6/4/2013 005 U 005 | 1005 U 009 007 005 U| 141 340 553 179 168 s u|os 04 0.6 ) 135 | 133 02 U]
8/27/2013 002 0.03 J 0.02 | 013 014 004 1| 141 349 574 201 189 s ul o8 01 | 02 | 127 | 126 02 U
12/2/2013 005 U 0.20 0.01 J 003 J 003 J 001 J| 132 356 530 223 197 5.5 0.8 01 | 02 J 123 | 119 02 U
3/17/2014 0.05 U 018 U 0.05 U 013 U 013 U 003 J| 137 332 504 | 176 | 184 s ul| 10 20 Ui |03 127 | 127 02 U
6/2/2014 0.05 U loos v 0.05 U 014 014 005 U| NT NT NT | T NT NT 09 02 U o1 101 | 99 02 U]
9/29/2014 005 U o005 U 0.05 U 0.05 U 005 U 006 |131 |32 513 169 | 162 5 ujos 01 4 Jo2 72 7.0 02 U
11/17/2014 0.05 U 0.05 U 0.05 U 005 U 005 U 003 J| NT LONT B NT NT Nt Nt |16 | 02 3 |o3 84 J* 08 J* 02 U
| 2/23/2005  |oos U 005 U 0.05 U 007 007 005 122 325 479 156 157 5 0.8 0.2 03 77 7.7 02 U]
9/14/2015 0.05 U 0.03 J 0.05 U 016 J 009 J 005 Ul 111 267 a0 | 140 147 5 ul 12 04 0.5 9.7 9.9 02 U
~ 12/7/2015 0.05 U 005 U 006 U  |037 036 112 85 a2 ] 146 | 155 11 | 02 4 o3 107 | 106 N
| 2/2912006 | 005 0.05 U 0.05 U 039 038 005 U|101 290 447 | 1as |15 5 ulo2 U 02 U o2 v 9.0 91 015 J
~ 6/16/2016 loos u 005 U 005 U 022 o014 o005 ul1us = |30 443 190 197 ul 12 o4  los | 6.9 7.5 02 U
9/26/2016 0.05 U 0.16 0.05 022 016 005 U| 143 311 419 213 194 50 Uf 15 02 u 0.2 6.0 5.3 02 U
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Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Ammonia as N Chemica! Oxygen Demand (COD) Tannin and Lignin
pate (mg/1) (mg/L) (mg/L)
MCL/SMCL - - -
WA WQ Std - - -

BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 Xs-3 BXS-2 BXS-1  Field BXS-4 BXS-3 BXS-2 BXS-1 | Field
wellio| Bxs4 St | BXS3 B2 | T RS |t exse T s BDup Bxs2 | " B | T ek | P | bup | P3PS o BTk
2/1/2007 0.50 | 052 | 093 0.05 U 0.05 U 003 I[50 U 50 U| 75 36 6.0 s0 u[030 o040 410 1.10 o016 U 0.09 J
i 4/18/2007 050 050 |0.71 - 005 U 0.05 U 005 U] 6.0 6.0 80 3 14.0 40 1|030 030 1190 1.30 020 U 020 U
| 7/18/2007 0.50 0.74 006 U 005 U005 U 005 Uf50 U |67 31 i 50 U] 6.0 50 ufoso | 13.40 1.30 012 J 013 1| 020 U
[ 10/9/2007 048 049 | 098 0.05 U 0.05 U 005 U/ 50 U 50 U[ 71 B 170 50 ufoso o3 a0 110 030 020 U]
1/9/2008 0.55 0.41 0.05 U 005 U[005 U 002 1|50 U 61 35 120 [130 50 ufo30 8.00 1.20 030 030 | 006 I
4/30/2008 0.46 0.39 0.05 U 005 U[005 U 005 U|[30 J 76 a2 130 [140 50 ufo030 23 1.20 020 020 |02 U
7/29/2008 0.48 0.75 005 U/ 005 U 005 U 0.08 6.0 75 37 35 2 9.0 [o20 11.50 120 [120 |020 0.20 U
10/22/2008 0.53 0.54 005 U] 005 U 005 U | e0 65 39 41 160 030 2.50 110 [110 [0.20 -
~ 2/1/2009 0.51 1.44 0.05 U 005 U[005 U 005 U|50 U 69 4 160 [160 50 U|0.20 3.40 1.40 017 J 020 | 020 U
5/1/2009 061 108 005U 005 U005 U 005 U| 22 BEE 38 130 [ 120 50 Ujo030 350 090 | 030 030 020 U
8/1/2009 0.49 124 114 | 005 U 0.05 U 001 J|30 1 106 83 43 120 30 1]o30 1070 31 0.90 0.09 020 U
11/1/2009 0.54 0.56 003 I 005 J 018 002 1|50 U 66 2 137 [137 50 ufo039 20.10 1.32 019 J 018 J| 004 J
2/10/2010 0.53 1.23 005 U|0.05 U 005 U 005 Ul 50 U 68 35 35 50 U 50 ufo28 1000 130 104 |007 J o020 u
5/26/2010 0.56 0.97 003 J 003 1 002 I 005 U|33 I 74 41 110 [105 50 ufo32 31 1.10 011 J 011 J|020 U
8/18/2010 | 053 1.22 0.05 U 005 U/ 005 U 005 U|50 U 74 | a 109 118 50 ulo34 52 168 018 | 014 J| 004 J
11/18/2010 0.50 1.02 0.05 U 005 u[005 U 005 Ul 56 68 a2 147 (122 76 |036 13.10 1.43 015 J 016 J| 004 J
2/9/2011 0.51 121 0.05 U 0.05 U/ 005 U 005 U[50 U 75 44 9.1 50 U 50 Uloa2 15.70 1.58 021 025 | 009 J
5/17/2011 0.54 0.70 0.05 U 005 U 005 U 005 U|34 I n_ a5 8.2 9.7 5.0 ufo30 15.00 0.46 010 J 014 J 020 U
| 8/242011 0.55 0.66 005 U| 0.05 U/ 005 U 005 U|50 U 84 42 9.8 | 88 so ulo2s | 2 115 009 J 012 J| 020 U
~ 11/3201 0.57 005 U |o004 J| 0.05 U[005 U 005 U|[50 U 69 38 B 47 1|76 5.0 Ul o036 7.70 1.51 024 024 | 007 I
| 2142012 o054 0.81 ~Jo005 U 002 1/005 U 005 u|61 74 43 197 60 35 1]os0 | 2 2.36 022 020 | 010 ]
5/2/2012 0.54 0.56 0.05 U 005 U[005 U 005 U|ls50 U 63 a2 8.4 50 U 50 u|oa 50 1.46 013 1| 018 1| 020 U
8/21/2012 0.54 0.58 0.05 U 0.05 U/ 005 U 005 U|36 69 a4 6.6 61 50 ul|o020 | 21 1.42 020 U 020 U| 020 U
| 11/13/2012 0.51 093 0.05 U 005 U[0.05 U 005 U|50 U _ 65 38 s9 [103 50 ufo33 | 1270 18 | 017 027 |020 U
2/12/203 | 052 0.74 ~ Joos U 005 U[005 U 005 U|[S0 U |57 a1 6.3 7.3 50 uloar | 1320 106 | 0.09 1 009 J|020 U
6/4/2013 0.53 1.01 0.05 U| 005 U005 U 005 U[50 U | 83 a1 5.9 7.4 s0 u|o2s 1310 173 0.06 | 007 J|l020 U
8/27/2013 0.54 0.71 0.05 U 0.05 U005 U 005 U[30 68 a2 75 101 50 ulo28 8.60 118 013 J 015 J| 020 U
12/2/2013 0.55 0.82 0.05 U 0.05 U/ 005 U 005 U[50 U 65 37 6.7 5.2 50 ujois 5.75 1.38 010 J 020 U020 U
3/17/2014 0.55 121 005 U 0.05 U/ 005 U 005 U|50 U 73 39 6.7 5.7 5.0 u|o23 9 1.52 003 J 006 J|020 U
| /22004 |os8 0.91 005 U 005 U/ 005 J 005 U[50 U n a0 7.1 7.6 50 ulo2s | 2080 127 020 U 115 1]012 J
| 92902014 | 052 124 o005 u| 0.05 U| 005 U 005 U[50 U 68 39 6.3 58 50 ujo3o | 23 0.92 010 J 008 J|020 U
11/17/2014 0.55 1.08 0.05 U 005 U[005 U 005 U|S50 U |es 13 | 56 6.6 50 U|0.29 2050 137 011 J 010 J 020 U
2/23/2015 0.54 1.05 0.05 U 005 U005 U 005 uls50 U 69 37 6.8 8.5 50 ulo3r | 23 133 | 020 U 020 U 0.060 J
9/14/2015 0.54 1.00 0.05 U 005 U/ 005 U 003 I|50 U 82 | 40 8.2 66 50 ulo022 449 1.34 009 J 008 J| 020 U

~ 12/7/2015 0.51 1.00 0.05 U 005 U004 J |50 U 73 EE 73 |77 Jo3a 113 123 014 J 011 J
2/29/2016 0.45 116 005 U| 005 U/ 005 U 0025 J|50 U 66 |4 | 86 |70 50 ulo2o | 530 32 | 005 J 009 1| 020 U
6/16/2016 0.53 113 005 U| 005 U/ 010 U 0028 I| 48 1 76 45 121 106 50 ulozx 7.80 1.19 009 J 009 J| 020 U
9/26/2016 0.52 0.94 0.05_U 046|005 U 005 U| 57 85 a1 9.9 9.9 50 ujo12 J 3.75 1.04 011 J 012 1020 U
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Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Total Organic Carbon (TOC) ) Total Coliforms
' Date (mg/L) MPN/100 mL
MCL/SMCL - 1/100 mL
WA WQ Std - 1/100 mL
BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 BXS-3 BXS-2 BXS-1 | Field
wellipl Bxs4 | Tt oexss | R Bxs2 | R e | | B | Bess S R B
2/1/2007 110 1.00 28 15.60 3.60 008 J| 10 U 10 U| 10 U 10 U 10 U 10 U
4/18/2007 100 100 28 1670 1480 025 J|{ 10 v 10 vl 10 ul 10 U 10 U 10 U
© 7/18/2007 0.90 129 1560 | 520 |520 007 J| 10 ' 60 | 2420 > 10 U 10 10 U
10/9/2007 100 0% | 26 | 15.50 7.10 ) 008 J| 10 U 10 u 10 u| 51 10 U 10 U]
1/9/2008 0.80 24 15.80 600 |610 014 J| 10 U 10 U 10 U 10 U 10 U 31
4/30/2008 0.90 28 17.50 590 |59 050 U] 1.0 U 10 U 2.0 10 U 10 U 10 U
7/29/2008 | 0.90 28 1590 |16.20 | 8.30 050 u|l 1.0 U 10 U 249 71 10 U 18.7
10/22/2008 | 0.90 24 1550 1630 | 6.60 ' 110 U 10 Ul 10 U 10 U 10 U s
2/1/2009 0.90 22 | 1660 ‘ 520 |520 050 U| 1.0 U 10 u| 175 1.0 10 U 10 U
5/1/2009 1.00 2 ~ |15.80 470 490 050 U| 10 U 110 | 1.0 10 U 10 U 42 |
8/1/2009 1.10 29 28 16.90 5.10 017 J| 10 U 10 Ul 10 U 10 U 10 U 1.0
11/1/2009 0.72 24 16.70 527 |515 050 U| 1.0 U 10 U 10 U 10 U 10 U 31
2/10/2010 0.77 24 1710 | 1650 | 3.91 050 ul 120 v |10 ul = 10 1.0 10 U 1.0
5/26/2010 0.93 25 1730 | 417 414 010 J| 10 U 10 U 20 165 165 48
8/18/2010 0.81 2 15.30 ) 370 | 346 050 U| 10 U 10 vl 10 9.7 30 189 |
11/18/2010 2.61 25 18.20 741 | 718 008 J| 10 5.2 2.0 1.0 10 U 10
2/9/2011 1.15 22 17.20 437 | 416 050 u| 1.0 U 10 U 1.0 U 10 U 10 U 1.0 U
5/17/2011 0.94 18.80 16.40 294 301 007 J| 20 10 U 10 U 10 U 10 10 U
8/24/2011 0.67 P 14.20 208 |306 05 ul10 U = |10 U 18.1 - 10 U 10 U 1.0 U
11/3/2011 1.00 | am 14.60 1313 |33 o050 ul10 u | P e P 10 U
| 2/14/2012 119 2 15.40 1309 328 008 J|20 |10 u = s2 10 U 1.0 U 10 U]
5/2/2012 0.68 17.30 15.50 264 | 404 050 U
8/21/2012 0.84 19.30 14.80 251 | 256 050 ul 1.0 U 10 U 10 U 2.0 10 U 10 U
' 11/13/2012 0.90 1198 | 14307 274 |281 o008 J|10 U |10 u| 1.0 B 10 U 10 U
""" 2/12/2013 073 | 15.40 15.50 - |254 246 050 ul 10 U 1100 Ul 10 U 10 U 10 U 10 U
| 6/4/2013 082 18.40 1540 | 239 |244 050 U ’ T N
8/27/2013 0.88 18.90 14.60 254 249 050 Ul 10 U 10 U 1.0 U 10 U 10 U 10 U
12/2/2013 0.90 18.40 14.30 248 |254 008 J| 10 U 10 U 0 U 41 1 24 J 10 U
3/17/2014 0.84 20.40 13.30 229 [223 050 u|l 10 U 10 U 10 U 10 U 10 U 10 U
- 6/2/2014 100 U 11980 | 1460 234 | 248 026 J| 1.0 U 10 U 10 U 10 U 10 U 10 U]
9/29/2014 078 1950 14.00 225 215 050 Ul 10 U 10 U 10 U 10 U 10 U 10 U
11/17/2014 0.78 18.00 13.80 245 1232 012 J| 10 U 10 Ul 10 U 4.1 10 U 10 U
 2/23/2015 081 U 1900 | | 1450 247 244 025 J| 10 U 10 U 10 U 10 U 10 U 10 U
9/14/2015 1.00 U 22 12.80 245 U[256 U 080 #| 1.0 U 10 Ul 10 U 31 31 10 U
12/7/2015 0.94 17.10 12.80 3.00 | 278 10 U 10 U 10 U 20 31 10 U
| 2/29/2016 | 079 16.60 1500 | 1276 265 013 Jl10 U 10 U 10 U 10 U 10 U 10 U
6/16/2016 | 0.85 1960 1360 | 306 |307 027 J/10 U 10 U 10 U 10 U 10 U 10 U
9/26/2016 0.86 22 13.30 328 |331 050 U| 10 U 10 U 10 U 10 U 10 U 10 U
Notes
uS/cm = microSiemen per centimeter. NT = not tested. mg/L = milligram per liter.
1 = result is an estimated concentration that is less than the method reporting fimit, but greater than or equal to the method detection limit.
J* = result is an estimated concentration because of lab imprecision. U = analyte was not detected above the reported sample quantification limit.

MCL = Federal maximum contaminant levels for drinking water.

MPN = most probable number.
' SMCL = Federal secondary maximum contaminant levels for drinking water.
WA WQ Std = State of Washington's water quality standards for groundwater (WAC 173-200).
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Table 3C. Summary of Groundwater Metals: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Date Arsenic, dissolved Barium, dissolved iron, dissolved
(na/L) {ug/L) (/L)
MCL/SMCL 10 2,000 300
WA WaQstd| - 0.05 1,000 300
wellp| Bxsa | Bt pxsa  BXSI | ogyg, | BXSZ gy BXST O Field | o | XS ks | BXS3 | pyg, | BXSZ ) gyo  BXSL L Feld | oo | BXSA [ os | BXSS | T BXSZ [ o[ BXS1 | Field
Dup Dup Dup Dup Blank Dup Dup Dup Dup Blank Dup Dup Dup Dup Blank
2/1/2007 6.8 5.8 145 11 B 50 U 50 Ul 29 29 101 47 19.1 50 U| 39 37 110,000 846 20 U 20 U
4/18/2007 6.0 6.0 113 07 B 50 U 15 B| 26 26 74 40 25 30 B| 43 36 90,500 771 101 B 47 B
7/18/2007 5.4 113 150 v 50 U 50 U 50 u| 33 ' 81 s0 25 23 50 ul| 38  |sg100 | 99 20 U] 20 Ul 20 U
10/9/2007 s4 | 48 B 67 150 U 50 U 50 Ul 29 29 83 48 27 50 u|l 3 | 36 62,700 | 656 “20 ul 20
1/9/2008 6.7 43 50 U 50 U 50 U 07 u| 27 65 42 18.3 19.0 06 u| 41 35,500 608 78 J| 82 J 3 U
4/30/2008 44 117 50 Ul 50 U 50 U 07 u| 28 11 22 22 23 06 ul 42 102000 | 624 88 183 1| 3 wu
| 7/30/2008 5.4 1 o8 1|50 U 50 U 06 Ul 30 122 s0 51 2 05 u| 35 " | 96,800 593 591 20 U 4 u|
10/22/2008 7.2 47 50 U] 50 U 11 27 72 42 43 25 75 53,800 560 571 88 |
2/1/2009 14.4 114 ~Iso0 U 50 U 50 U 50 Ul 30 Ts T sa | | 23 23 50 Ul s5 109,000 | 542 46 J| 20 U| 45 J
5/1/2009 6.2 120 16 06 J 07 1 50 Ul 27 m 45 16.7 16.8 50 ul s2 102,000 473 61 J| 49 1| 20 U]
8/1/2009 08 S0 U 25 J| 15 J 08 J 50 U| 229 15.6 23 40 230 50 u| 91 116 J 2280 1,340 91 08 |
[ 1172000 | e0 | ea | |50 U 50 U 50 U 50 Ul 27 S Tus 46 1139 131 50 Ul 44 59,700 480 47 1| 42 1] 20 U
2/10/2010 7.1 133 30 J| 25 1 16 | 50 Ul 28 132 50 52 143 50 u| 34 94,700 465 493 20 U 20 U
5/26/2010 55 149 09 I S0 U 50 U 50 uU| 28 134 54 145 146 50 u| 44 104,000 451 35 J| 89 J| 20 U
8/18/2010 5.3 139 09 1 50 U 50 U 30 J| 26 19 ’ 48 14.9 14.3 15 Jf 38 | |104,000 482 37 1] 16 1 20 v
11/18/2010 5.6 186 ) 50 U 50 U 50 U 50 Uj 25 132 45 1157 157 50 u|l 20 U 116,000 420 87 1| 6 1] 20 u
2/9/2011 55 119 50 U 50 U 50 U 50 Ul 29 142 54 16.9 16.6 50 ul| 47 109,000 466 20 U 20 U| 20 U
5/17/2011 6.2 139 111 1 50 U 50 U 50 U 25 123 B 53 1153 15.5 50 u| s6 "~ 1'110,000 470 ’ 117 J| 13 1] 68 1
8/24/2011 6.4 155 150 U 50 U 50 U 50 U| 24 120 47 15.8 153 50 u| 35 107,000 412 20 Ul 1 1] 20 U
11/3/2011 6.2 156 10 J S0 U 06 J 50 U| 25 121 45 150 152 50 ul| 42 100,000 388 77 1|76 1| 20 U
2/14/2012 52 158 06 | 50 U 50 U 50 Ul 27 136 48 167 163 06 1| 43 97,800 375 20 Ul 20 Ul 20 U
5/2/2012 5.8 133 T 50 U 50 U 50 U} 29 Cue s4 16.4 15.9 50 Ul 55 97,900 430 20 ul 20 wl 20 U]
8/21/2012 49 | 135 50 U 50 U 50 U 50 U| 28 114 53 15.3 15.5 50 Ul 43 99,200 417 20 Ul 20 Ul 20 U
11/13/2012 6.2 170 150 U 50 U 50 U 50 U| 28 137 51 15.7 158 50 u|l 78 | 980 | 395 20 ul 20 ul 20 U
2/12/2013 61 | 119 50 U 50 U 50 U 50 U| 26 90 55 139 142 50 U| 60 91,600 450 44 1| 46 1| 20 U
6/4/2013 6.8 138 15 | 50 U 11 1 11 1| 26 86 53 13.3 13.3 40 U| s8 93,500 416 37 1|59 J| 41 1
8/27/2013 63 | 180 BETR] 50 U 50 U 50 Ul 28 115 54 16.1 15.2 40 uf 65 | 109,000 416 20 U| 58 J| 20 U
12/2/2013 6.4 164 13 ) 50 U 50 U 50 U| 26 124 47 151 156 40 U| 56 107,000 | 400 20 U, 3 1| 20 u
3/17/2014 6.00 175 0.78 050 U 050 U 050 U| 27 140 50 154 155 40 u| 69 127,000 424 20 U 85 J| 20 U
6/2/2014 6.00 157 jo70 020 J 030 J 050 U| 28 127 53 15.2 15 40 u| s2 118,000 421 20 U 20 Ul 20 U]
9/29/2014 58 191 | 069 ) 025 J 024 J 050 U| 28 135 50 149 15 40 U| 73 111,000 409 20 ul 20 u| 83 |
11/17/2014 5.7 174 0.7 03 J 03 J 05 u| 28 130 50 15.3 14.7 06 1] 70 120,000 421 20 U 20 U| 40 U
i 2/23/2015 5.9 183 0.7 02 J 03 1 05 Ul 28 127 B 47 13.1 133 01 #| 73 114,000 375 01 ul102 1] 20 U]
©9/14f2015 | ss | 185 o6 | 05 U 02 J 05 U] 30 ) 152 7 47 14.4 152 40 u| s4 ) 122,000 | 358 64 1,39 Ji 20 U
12/7/2015 6.32 174 0.76 026 | 026 ) 28 162 44 13.2 13.4 56 126,000 361 9 J| 20 U
2/29/2016 6.30 147 0.69 029 J 023 J 050 U} 29 s a8 | | 145 146 40 ul| o5 [ 106,000 T 398 20 Ul 20 U 40 J
| 6/16/2016 6.1 138 |07 03 J 03 J 050 U| 31 109 . a4 18.8 191 09 J| 55 | 1108000 | 359 3 4138 1]200uU
9/26/2016 6.56 191 047 | 025 | 026 J 050 u| 31 128 32 17.7 18 20 u| 68 107,000 268 20 J| 20 ul| 30 |
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Table 3C. Summary of Groundwater Metals: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

. Date Manganese, dissolved Cadmium, dissolved Copper, dissolved
(ne/L) (ue/L) (ug/L)
MCL/SMCL 50 5 1,300
WA wQ Std 50 10 1,000
BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 BXS-3 | BXS-2 BXS-1 | Field 4 | . | BXs3 BXS-2 BXS-1 | Field
wellip| Bxs-4 | | © BXS-3 Dup BXS2 | o TS L ek | P50 | pup | XSS B;‘:p BXS:2 | ol exsd | Tk | s B;:p BXS3 | [ BXs2 | T BXSL o
2/1/2007 112 114 13,500 1,350 90 5 U|[s50 U[S50 U 50 U 50 U 50 U 50 Uf100 U] 100 U| 100 U 100 U 30 B 100 U
4/18/2007 107 106 13,500 1,330 123 16 B| 50 U| 50 Ul 29 B 0.7 B 19 B 50 uf100 U] 100 U| 100 U 100 U 100 U 100 U
7/18/2007 18 | 14,000 11330 268 268 s uls0 u|l 50 U so0 U 50 U 50 u | 100 U 44 B 54 B 142 B 60 B 100 U
10/9/2007 121 120 14700 1,280 353 27 Bl so u/so ulso u  so ul  Isoul 7 7 Two ulwo ulwwou 100U 100 U 100 U]
1/9/2008 125 17,900 1,270 422 428 16 B| 50 U 18 J 14 | 50 U| 13 | 100 U 100 U 100 U 100 U/ 100 U 70 U
| 4/30/2008 110 12,600 11,150 240 234 03 B| 50 Ul | so0o u 11 4| 50 Ul 07 J [ 100 U 00 U 100 U 100 U/ 100 U 70 U
7/30/2008 | 111 13,100 ~T1190 1,210 309 02 Ulso u 43 J  s0 U| 50 U 02 J ] 100 U 00 U 14 J 14 1|33 I 14 B
10/22/2008 111 15,400 1,290 1,300 | 297 50 U 50 U 50 Ul 50 U| 50 U 100 U 100 U 100 U 100 U| 100 U
| 2/1/2009 | 120 | 11,800 11,250 175 174 02 J}s0 u|l 12 1 so ul  Jo2 slo03 s 02 Js|100 U 100 U 21 1 16 J| 26 J 100 U
| 5/1/2009 108 11,300 ) 1,230 114 116 04 J|so u 21 J 7 so U 50 U/ 50 U 50 u|j100 U 100 U 100 U 100 U/ 100 U 58
8/1/2009 4,220 7,870 2,540 | 2,500 4,180 02 J| 50 u 50 U 50 U 50 U 50 U 50 ul| 22 100 U 100 U 100 U 21 100 U
11/1/2009 110 13,400 1,300 204 204 07 J| 50 U 50 U 50 Ul 50 U] 50 U 50 uj100 U 100 U 100 U |100 UJ100 U 100 U
2/10/2010 116 11,200 1,260 1,330 | 36 5 ulso ul 50 U 50 U 50 U 50 ul 50 ul13 20 ) 38 J 41 J| 39 J| 100 U|
5/26/2010 115 9,380 1,340 78 78 5 ulso U 50 U 50 U 50 U 50 U 50 U|100 U 100 U 16 | 20 J| 23 J 100 U
| 8/18/2010 108 9,670 1310 48 a7 5 ulso U 3.0 50 U 50 U} 50 U 50 Ul a2 | 69 ) a4 ) 40 1| 68 J 100 U]
11/18/2010 112 | 7,880 1,340 93 95 s ulso ul |45 ~ so0 U 50 U 50 U 50 U|100 U 100 U 100 U 100 U| 100 U 58 J|
2/9/2011 125 9,610 1,400 159 160 02 50 U|100 U 33 | 100 U 20 J 20 1 100 U
-5/17/2011 100 13,600 1,460 122 116 5 U o 50 Ul100 U 100 U 28 1 100 U/ 100 U 22
8/24/2011 97 14,000 1,380 144 136 0 s u|l o 50 U|100 U 100 U 100 U 100 U/ 100 U 100 U
11/3/2011 105 1,300 149 150 05 1|50 U 29 26 50 U 50 u|100 U 100 U 100 U 100 U| 23 J 100 U
 2/14802012 114 8,650 - T1510 252 242 03 J| 50 U s0 U 50 U |50 U 50 U 50 ulloo U 52 17 | 17 1] 29 100 U
5/2/2012 116 12,900 1,570 254 252 5 Uuls0 U 50 U 06 | 50 U 50 U 50 U| 06 I 100 U 17 21 1] 22 100 U
8/21/2012 113 14,000 1,510 201 200 s u| NT NT NT NT NT 100 U 100 U 15 21 J| 19 100 U
11/13/2012 119 9,650 1,550 242 244 5 ul Nt | [ NT NT T NT 100 U 100 U 34 100 U| 100 U 100 U
2/12/2013 110 10,700 | 1,610 2200 220 5 U| NT NT NTO | | NT | NT | 100 U 100 U T1s g 114 1] 17 J 100 U
6/4/2013 118 14,800 1,680 212 209 6.2 NT NT NT NT NT 40 U 40 U 28 | 21 1 20 J 40 U
8/27/2013 19 | 14200 1,700 224 219 05 J| NT NT NT CNT NT |40 U 40 U 23 | 20 J| 16 1 40 U
127272013 111 1,580 217 221 o1 J|NT | | NT O NT | [N | NT 40 U 40 U 36 26 1] 29 J 40 U
3/17/2014 119 10,400 1,640 287 282 03 J| NT NT NT NT NT 40 U 40 U 40 U 40 U| 40 U 40 U
6/2/2014 116 12,300 1,680 253 250 1 u| NT NT ' NT NT NT 40 U 40 U 26 1 Ta20 4121 1 a0 v
" 9/29/2014 | 118 7,310 1,650 240 241 06 J| NT NT NT | PNt T NT 40 U 140 U 40 U 40 U| 40 U 12
11/17/2014 115 8,620 1,680 265 267 02 J| NT NT NT NT NT 40 U 40 U 40 U 40 U 40 U 10 J
2/23/2015 120 10,000  [1580 | 311 301 0958 #| NT NT B NT | NT | NT Jo1u 03 23 |18 |18 00 J|
9/14/2015 | 114 | 5,290 1,570 238 268 1 ulw~N | INT  NT | |NT | wT 40 U 40 U 21 13.6 10.1 40 U
12/7/2015 110 5,990 1,500 321 330 NT NT NT NT NT 40 U 13 34 34 1| 22 )
2/29/2016 105 11,800 1,600 150 151 0.8 J| NT NT NT Nt NT ONT |40 U Ja0 v 24 3y 22 1| 44 a0 U]
" 6/16/2016 | 118 13,900 h 1,580 249 272 10 U| NT | | NT ' NT ~ INT I NT NT |40 U 40 U a0 U 83 U 40 U 22 |
9/26/2016 124 7,620 1,200 290 282 03 J| NT NT NT NT NT NT 40 U 40 U 40 U 40 U 40 U 09 J
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Table 3C. Summary of Groundwater Metals: 2007 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Nickel, dissolved Zinc, dissoived
Date
{ne/l) (ue/U)
MCL/SMCL 100 5,000
WA wQ Std - 5,000
BXS4 BXS-3 BXS-2 BXS-1 | Field BXS-4 [ BXs3 | BXS-2 BXS-1 | Field
WellID| BXS-4 | " T BXs3 T BXs2 bup | 5| bup | ik | P9 bup | P53 R e I e
2/1/2007 200 U!200 U200 U 38 200 U 200 u| 24 B| 100 U| 129 58 B 40 B 10.0 U
4/18/2007 200 U] 200 U|182 B 34 104 B 200 Ul 100 U/ 100 U| 85 B 30 100 U 100 U
'7/18/2007 | 200 u| 204 30 | 200 ul200 U 200 ul100 U 124 | 7 T111 180 B! 65 B 100 U|
10/9/2007 200 U! 200 U200 U R 1200 U ~ 200 ul100 U129 |15 | T T 79 B| 100 U
1/9/2008 200 U 170 J 31 160 J| 155 J 20 U} 83 | 100 U 14.8 100 U] 80 J 70 U
~ 4/30/2008 | 200 U 20.2 32 111 J| 118 J 20 ul100 U 100 Ul 1100 U 100 U]/ 100 U 70 U
7/30/2008 200 U 45 ) 25 25 102 J 05 U| 1.0 I 48 1| a4 1 a2 1|91 1 15 B
10/22/2008 200 U 23 32 32 155 J 100 U 39 ) 62 J 71 1121
i 2/1/2009 200 U 206 32 107 J}105 J 200 Ul 15 21 1] e5 1 36 J| 35 J 16
5/1/2009 200 U 177 | 31 70 1] 79 1 200 ul100 U 39 1 37 1 115 122 1 so0
8/1/2009 104 49 27 134 109 200 ul 38 26 J| 24 J 100 U 34 ) 24 |
11/1/2009 200 U 132 J 31 111 J| 101 J 200 U| 100 U 15 J| 28 1 15 J|100 U 100 U]
| 2/10/2010 200 U| 23 32 34 59 J| 200 u] 100 U 16 4| 53 J 58 J| 17 | 100 U
5/26/2010 200 U 195 | 33 65 J| 67 J 200 uj100 U 100 U 35 J 21 J| 25 1 100 U
[ 8/18/2010 200 U 125 30 | 68 J| 55 J 200 U|100 U 100 Ul 17 ) 100 U 100 U 19 |
11/18/2010 200 U 175 J 33 58 J| 52 J 200 U|100 U 23 J| a8 1 100 U 19 J 100 U]
2/9/2011 200 U 20.8 34 100 J| 96 J 200 U] 04 | 200 U 49 ) 31 J| 25 J 03 |
- 5/17/2011 200 U 153 | ) 39 87 1|70 1 200 U B )
8/24/2011 200 U 16.2 ) 32 185 492 1 200 ul100 U 42 | 47 I 117 1731 1 100 U
11/3/2011 200 U 12 | 31 106 J 101 J 200 U] 100 U 30 40 ) 10 J| 13 J 100 U
| 2/14/2012 | 200 U 23 30 94 | 93 J 200 Ul 07 J 68 55 - 30 J| 32 J 07 |
5/2/2012 200 U 130 J ' 34 192 )89 J 200 U| 04 100 U 43 1 25 4] 23 1 100 U]
8/21/2012 07 | 158 | 34 89 J| 91 J 200 u|100 U 08 | 23 ) 26 J, 25 J 100 U
I 11/13/2012 200 U| 136 32 88 J| 97 J 200 ul100 U 08 38 J 27 J| 23 J 100 U]
| 2/12/2013 1200 U 182 36 |92 J| 94 J 200 U100 U 09 J| 32 I {24 1] 21 1 100 U
6/4/2013 04 18.4 37 85 8.4 40 ul 40 U 27 ) 38 J 24 1| 25 40 U
- 8/27/2013 22 ] 22 38 112 | 108 40 Ul 40 U 29 1| 36 J 27 125 1 a0 v
12/2/2013 5.4 25 38 128 13.5 40 Ul a0 U 19 | 37 J 31 J 31 J 40 U
3/17/2014 40 U 112 31 7.4 76 40 u] 40 U 08 | 44 28 J| 28 1 40 U
i 6/2/2014 | 22 | 21 39 109 | 104 40 U} 40 U 13 ) 34 122 122 1 40 U
 9/29/2014 40 U 16.1 34 88 | 90 04 J| 05 | 17 56 132 ) 24 ) a0 U
11/17/2014 11 ) 19.7 36 10.0 101 40 Ul 50 U 23 44 21 J 26 J 50 U
2/23/2015 04 U 189 34 o 9.3 9.3 01 J| 04 21 | &5 [ 29 29 05 U
| 9/14/2015 40 U 18.0 ' 31 177 83 04 J| 40 U 20 ) 31 ) 362 |28 40 U]
12/7/2015 40 U 206 29 6.6 6.9 32 | 05 J 4.4 13.7 )| 67
2/29/2016 40 U 184 33 66 | 67 40 Ul 21 I 41 79 85 | 32 40 U
7 6/16/2016 104 u | 208 ' 32 92 98 40 ul 43 U 40 Ul a0 U 130 |es 10 1
9/26/2016 40 U 14.8 22 8.4 8.4 40 ul 40 U 21 ) 21 ) 12 J| 11 1 40 U
Notes
ug/L = microgram per liter. B = detected in laboratory method blank. NT = not tested. R = rejected value.

J =result is an estimated concentration that is less than the method reporting limit, but greater than or equal to the method detection limit.
J* =result is an estimated concentration because of lab imprecision.

MCL = Federal maximum contaminant ievels for drinking water.

SMCL = Federal secondary maximum contaminant levels for drinking water.

U = analyte was not detected above the reported sample quantification limit.

WA WQ Std = State of Washington's water quality standards for groundwater {(WAC 173-200).
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

L .23 Mean Value
Analyte Group Parameter® Mt'),mt-o:ng Unit Mean Value Downgradient Upgradientz
erto BXS-1 | BXS2 | BXS-3 BXS-4

Conventionals Ammonia as Nitrogen 2001 mg/L 0.10 0.50
Conventionals ‘ Ammonia as Nitrogen ioof B mg/L 0.84 WWO.SO
Conventionals Ammonia as Nitrogen 2009 mg/L 1.08 0.54
Conventionals Ammonia as Nitrogen 2010 mg/L 111 0.53
Conventionals B Ammonia as Nitrogen ) 77772013 mg/L 0.82 T 0.53
Conventionals Ammonia as Nitrogen 72614” mg/L 1.11 0.55
Conventionals Ammonia as Nitrogen 2015 mg/L 1.03 0.53
Conventionals Ammonia as Nitrogen 2016 mg/L 1.05 0.51
Conventionals Carbon, Total Organic 1992 mg/L 3.6 5.0 18.7 1.5
Conventionals Carbon, Total Organic 1993 mg/L 7.3 200 2.0
Conventionals Carbon, Total Organic 1994 mg/L 8.6 22 23
Conventionals Carbon, Total Organic 1995 mg/L 10.7 31 34
[conventionals Carbon, Total Organic 1996 mg/l | 4.9 12.7 39 23
ricwonventionals Carbon, TotaIVVOrgrénic 1997 mg/L 7136‘ 3.8
Conventionals Carbon, Totarl Organic 1998 mg/L T 32 10.8
Conventionals Carbon, Total Organic 1999 meg/L 15.8 32 6.6
Conventionals Carbon, Total Organic 2000 mg/L 8.1 15.2 1.0
E;ﬁventionals Carbon, Total Organric 2001 mg/L 7.5 14.6 25 3.1
[Conventionals Carbon, Total Organic 2002 mg/L 6.4 138 | 22 20
Conventionals Carbon, Total Organic 2003 mg/L 14.0 22 0.7
Conventionals Carbon, Total Organic 2004 mg/L 5.1 14.7 23 0.9
E&hventionals Carbon, Total Orga/r;i?c{i i 2005 mg/L 5.7 15.8 1 25 11
Conventionals Carbon, Total Organic 2006 mg/L 5.1 145 28 10
Conventionals Carbon, Tota! Organic 2007 mg/L 5.2 15.8 28 1.0
Conventionals Carbon, Total Organic 2008 mg/L 6.7 16.2 26 0.9
C;);;/entionals Carbon, Total Organic 2009 mg/L 5.1 16.5 | 24 0.9
Conventionals Carbon, Total Oﬁrxganic T 2010 mg/L 4.8 o 17707 N 24 1.3
Conventionals Carbon, Total Organic 2011 mg/L 34 15.6 17.6 0.9
Conventionals Carbon, Total Organic 2012 mg/L 2.8 15.0 19.7 0.9
Conventionals Carbon, Total Organic T 207137 mg/L 2.5 15 18”7 R 6873777
Conventionals Carbon, Total Organic | 2014 mg/L 23 139 | 194 0.9
Conventionals Carbon, Total Organic 2015 mg/L 2.6 135 189 09
Conventionals Carbon, Total Organic 2016 mg/L 3.0 13 19 0.88
Conventionals Chemical Oxygen Demand 1990 mg/L 28 41 98 2.2
Conventi;ﬁéls Chemical Oxygen Demand - 1§93 i ”ﬂmg/L 166 o ”317 ]
Convenfi;nals Chemical Oxygen Demand ) 17§§;177777®7ng/L 30 83 ”W”V;ZW ]
Conventionals Chemical Oxygen Demand 1995 mg/L 90 32
Conventionals Chemical Oxygen Demand 1996 mg/L 41 98 16.0
Conventionals Chemical Oxygen Demand 1997 g;nigliL ' 43 87 o 719(7)7 o
Eoﬂni\;ntionals 7 Chemical Oxygen Demanrrd” - 19987 mg/L 1 51 98 T 201
Conventionals Chemical Oxygen Demand 1999 mg/L 92 41
Conventionals Chemical Oxygen Demand 2000 mg/L 44 71 13.6
f;)};ventionals Chemfc;i 6;ygen Vlsremand 2001 mg/L o 52 B 43 70 173
| Conventionals _ Chemical Oxygen Demand 2002 mg/l| 190 38 60 18.0
Conventionals Chemical Oxygen Demand 2003 mg/L 37 56 29
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

o a3 Mean Value

Analyte Group Parameter® M(;mt.o:ng Unit Mean Value Downgradient Upgradient’

ero BXS-1 BXS-2 BXS-3 BXS-4
Conventionals Chemical Oxygen Demand 2004 mg/L 38 59 2.9
Conventionals '7mchemical Oxygen Demand 2005 mg/L 43 70 8.4 )
Conventionals Chemical Oxygen Demand 2006 mg/L 125 36 72 2.9
Conventionals Chemical Oxygen Demand 2007 mg/L 9.9 35 73 34
Conventionals  Chemical Oxygen Demand 2008 me/l | 163 38 69 44 |
Conventionals il Chemical Oxygen Demand 2009 mg/L 13.7 41 78 7.5 o
Conventionals Chemical Oxygen Demand 2010 mg/L 9.8 40 71 3.5
Conventionals Chemical Oxygen Demand 2011 mg/L 8.0 42 75 4.6
Conventionals - Chemical Oxygen Demand 2015 mg/L 42 68 3.7 -
Conventionals Chemical Oxygen Demand 2013 o Jl"ng/L 6.6 40 63 45 ]
Conventionals Chemical Oxygen Demand 2014 mg/L 6.4 38 69 ND
Conventionals Chemical Oxygen Demand 2015 mg/L 7.0 37 72 ND
Conventionals Chemical Oxygen Demand | 2016 me/L 9.5 40 74 3.8
Conventionals Chloride 1989 mg/L 45 61 17.0 6.6
Conventionals Chioride 1990 mg/L 23 145 | 68 2.2
Conventionals Chloride 1992 mg/L 16.7 6.7 7.7 2.2
Conventionals Chloride 1993 mg/L 12.1 6.6 12.8 2.3
Conventionals Chloride ) 7i§94 mg/L 13.0 7.4 7.4 - 2.1
Conventionals Chloride 1995 mg/L | 14.0 10.0 9.6 19
Conventionals Chloride 1996 mg/L 14.6 17.3 9.1 2.0
Conventionals Chloride 1997 mg/L 12.6 14.8 35 2.0
Conventi?:nals Chloride w717‘598 mg/L 11.6 11.0 6.3'7 o 721777
[ Conventionals Chloride 1999 mg/l | 10.0 61 22
Conventionals Chloride 2000 mg/L 7.8 8.3 5.0 21
Conventionals Chloride 2001 mg/L 5.9 7.4 4.7 2.1
Conventionals Chloride 2002 mg/L 5.3 6.5 3.8 20
Conventircr)'nals Chloride T 2003 mg/L 4.6 5.5 R 20
Conventionals Chloride 2004 mg/L 43 23 1.8
Conventionals Chloride 2005 mg/L 4.5 4.4 3.7 1.8
Conventionals ~ Chloride 2006 me/L 4.0 35 28 17
Conventionals Chloride 2007 mg/L 5.5 44 2.7 o 17|
Conventionals i Chloride 1 2008 mg/L 51 4.5 3.0 19
Conventionals - Chloride 2009 mg/L 6.8 4.8 3.6 1.9
Conventionals Chioride 2010 mg/L 5.6 3.7 3.0 1.8
Conventionals “Chioride 2011 mg/t | 6.2 3.2 1.8
Conventionals ) Chloride 2012 mg/L 3.0 17
Conventionals Chioride 2013 mg/L 4.2 3.0 1.9 1.7
Conventionals Chloride 2014 mg/L 5.2 2.8 1.9 1.8
Conventionals ~ Chloride 2015 mg/l | 49 25 18
Conventionalsm ~~~~~ Chloride 2016 mg/l| 41 25 18
Conventionals Cofiform, total 2010 mg/L 2.0 0.6
Conventionals Coliform, total 2015 mg/L 2.4 ND
Conventionals Conductivity 1989 uS/cm 351 607 514 180
Conventionals ~ Conductivity 1990  pSfem| 366 624 500 214
Conventionals Conductivity 1992 uS/cm 292 586 533 189
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

- a3 Mean Value

Analyte Group Parameter Mt;mt.onng Unit Mean Value Downgradient Upgra dient?

eriod BXS-1 | BXS-2 | BXS-3 BXS-4
Conventionals Conductivity 1993 uS/cm 487 526 173
Conventionals Conductivity 1994  pSfem| 214 479 602 169 i
Conventionals Conductivity 1995 uS/cm 333 623 149
Conventionals Conductivity 1996 uS/cm 290 602 787 161
Conventionals ~ Conductivity 1997  uS/em| 326 765 169
Conventionals Conductivity 1998  pSf/em| 393 678 | 738 177
Conventionals Conductivity 1999 uS/ecm 406 786 748 177
Conventionals Conductivity 2000 uS/cm 417 762 651 166
Conventionals ~ Conductivity 2001 pS/em| 493 878 886 193 |
Conventionals " Conductivity 2002 uS/em| 470 849 | 825 187
Conventionals Conductivity 2004 uS/cm 821 853 198
Conventionals Conductivity 2005 uS/cm 393 788 750 192
Conventionals Conductivity 2006  pSfem| 414 773 785 191
Conventionals Conductivity 2007 pSfem| 397 799 804 191 |
Conventionals Conductivity 2008 pS/cmﬁ ) 465 758 771 189
Conventionals Conductivity 2009 uS/cm 340 793 730 185
Conventionals Conductivity 2010 uS/cm 304 825 707 196
Conventionals Conductivity | 2011  pS/em| 334 839 464 193
Conventionalsi ; Conductivity 2012 uS/cm 530 891 444 777;18”7” ]
Conventionals Conductivity 2013 uS/cm 290 879 643 191
Conventionals Conductivity 2014 uS/cm 292 824 1,500 186
Conventionals Conductivity 2015  pSfem| 292 822 395 2020 |
Conventionals Conductivity 2016 psfem| 352 817 427 210
Conventionals Nitrate + Nitrite as Nitrogen 1990 mg/L 0.72 0.10
Conventionals Nitrate + Nitrite as Nitrogen 1993 mg/L 0.79 0.18
Conventionals i Nitrate + Nitrite as Nitrogen o 1994 mg/L 0.50 ND
Conventionals i Nitrate + Nitritéias Nitrogeﬁ ) 7?19796 mg/L 165 ND
Conventionals Nitrate + Nitrite as Nitrogen 1997 mg/L 0.75 ND
Conventionals Nitrate + Nitrite as Nitrogen 1999 mg/L 0.43 ND
Conventionals Nitriéiéi; Nitrite as Nitrogenﬂ” ' 5000 mg/L 0.33 } 0.10
Conventionals Nitrate + Nitrite as Nitrogen | 2002 mg/L | 050 0.20
Conventionals Nitrate + Nitrite as Nitrogen | 2004 mg/L | 08 006
Conventionals Nitrate + Nitrite as Nitrogen 2005 mg/L 0.75 0.06
Conventionals Nitrate + Nitrite as Nitrogen 2006 mg/L 0.71 0.04
Eonventiona|s Nitrate + Iq{t;i?t;;ﬂitrogen 2007 7n'1é7/[” N 76.76?”7k7”7 o ) 0.14
Conventionals Nitrate + Nitrite as Nitrogen 2008 mg/L | 083 7 o004
Conventionals Nitrate + Nitrite as Nitrogen 2009 mg/L 0.31 0.15 0.02
Conventionals Nitrate + Nitrite as Nitrogen 2010 mg/L 0.09 0.16 0.03
Conveﬁiionals Nitrate + Niirite as Nitrogen o Edli mg/L T 48 B 7 N 7362” ]
Conventionals Nitraté ;Nitrite as Nitrogen 2012'”"' 7 mg/L 0.05 009 760727
Conventionals Nitrate + Nitrite as Nitrogen 2013 mg/L 0.08 0.10 0.03
Conventionals Nitrate + Nitrite as Nitrogen 2014 mg/L 0.09 0.08 0.05
Eonventidr;e;i; - 'N}trate + Nitrite as Nitrogen 270167 mg/L 0.30 ) 0.04
Conventionals pH 1992 - 6.1 63 6.4 7.9
Conventionals pH 2000 - 6.1 6.4 6.5 7.9
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

o a3 Mean Value
Analyte Group Parameter’ M:mt.o:ng Unit Mean Value Downgradient Upgradient2
ero BXS-1 | BXS-2 | BXS-3 BXS-4

Conventionals pH 2001 - 6.1 6.4 6.7 7.9
Conventionals Solids, Total Dissolved 1990 mg/L 397 436 228
Conventionals Solids, Total Dissolved 1992 mg/L 352 351 147
ngpygrltiiqrjalsr o Soligs, Total Dissolved 1993 mg/L 330 141
Conventionals ~ solids, Total Dissolved | 1994 me/L 161 330 418 134
Conventionals  Solids, Total Dissolved 1995 me/L 188 361 492 14
Conventionals Solids, Total Dissolved 1996 mg/L 224 423 604 153
quventionals” Solids, Total Dissolved 1997 mg/L 236 456 613 150
E?EYE"JP’?E‘ST '7 WSoIidrs, Total Dissolved o ::‘:1998 mg/L 273 473 562 137
Conventionals Solids, Total Dissolved 1999 mg/L 256 524 517 156
Conventionals Solids, Total Dissolved 2000 mg/L 297 544 527 140
Conventionals Solids, Total Dissolved 2001 mg/L 261 299 346 135
Conventionals Solids, Total Dissolved 2002 mg/L 298 466 518 145
Conventionals Solids, Total Dissolved 2003 mg/L 291 525 572 132
Conventionals Solids, Total Dissolved 2004 mg/L 228 439 493 127
Conventionals Solids, Total Dissolved 2005 mg/L 255 516 449 135
Conventionals Solids, Total Dissolved 2006 mg/L 259 507 526 145
i:onventionals Solids, Total Dissolved 2007 mg/L 254 471 476 152
Conventionals Solids, Total Dissolved 2008 mg/L 298 481 489 142
Conventionals Solids, Total Dissolved 2009 mg/L 215 500 438 127
Conventionais Solids, Total Dissolved 2010 mg/L 189 513 368 145
Conventionals Solids, Total Dissolved 2011 mg/L 206 538 375 134
Conventionals Solids, Total Dissolved 2012 mg/L 205 543 347 128
Conventionals Solids, Total Dissolved 2013 mg/L 191 549 333 103
Conventionals Solids, Total Dissolved 2014 mg/L 173 509 322 134
Conventionals Solids, Total Dissolved 2015 mg/L 153 462 297 119
Conventionals o Solids, Total Dissolved 2016 mg/L 296 119
Conventionals Sulfate 1989 mg/L 5.9 2.3
Egﬂ\fgp@iqm@ Sulfate 1990 mg/L 6.6 1.9
Qgrrxr\i/ggtriége;lsww Sulfate 1992 mg/L 9.1 2.0
Conventionals o Sulfate 1993 mg/L 10.0 2.0
Conventionals sulfate 1994 mg/L 118 19
Conventionals Sulfate 1995 mg/L 12.0 1.8
Conventionals Sulfate 1996 mg/L 10.7 1.7
Conventionals ~ sulfate. 1997  mg/ | 118 B 16
Conventionals Sulfate 1998 mg/L 95 I T U
Conventionais Sulfate 1999 mg/L 7.8 1.4
Conventionals Sulfate 2001 mg/L 7.5 1.4
Conventionals a suffate 2002 mg/L 7.3 S 14
Conventiogals ' - Suifate 75005 mg/L 10.1 ) 1.3
Conventionals Sulfate 2006 mg/L 113 1.4
Conventionals Sulfate 2007 mg/L 12.4 1.4
Conventionals Sulfate 2008 mg/L 9.1 11
Conventionals Sulfate 2009 mg/L 10.5 1.9
Conventionals Sulfate 2010 mg/L 15.3 1.4
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

. 33 Mean Value
Analyte Group Parameter® Mt:,mtlo::ng Unit Mean Value Downgradient Upgradient2
ere BXS-1 | BXS-2 | BXS-3 BXS-4
Conventionals Suifate 2011 mg/L 15.8 11
Conventionals Sulfate a 2012 mg/L 15.3 o ) 7684
Conventionals Sulfate 2013 mg/L 13 0.82
Conventionals Sulfate 2014 mg/L 10 1.10
Conventionals Sulfate 2015 mg/L 9 77”41.17
Conventionals Sulfate 1 2016 mg/L o 114 ]
Conventionals Tannin and Lignin 1990 mg/L 31 14
Conventionals Tannin and Lignin 1993 mg/L 0.5 0.3
Conventionals Tannin and Lignin - 1994 mg/L 0.5 1.0 ) 0.2
Conventionals Tannin and Lignin - 1995 mg/L ) - 3.1 ) 0¥6
Conventionals Tannin and Lignin 1996 mg/L 0.7 5.6 0.3
Conventionals Tannin and Lignin 1998 mg/L 8.1 0.7
Conventionals Tannin and Lignin 1999 mg/L 12.2 0.5
Conventionals Tannin and Lignin 2000 me/L 9.1 92 04
Conventionals Tannin and Lignin 2002 me/L 16 1.1 0.4
Conventionals Tannin and Lignin 2003 mg/L 6.3 0.4
Conventionals Tannin and Lignin 2004 mg/L 14 0.5
Conventidnals Tannin and Ligniﬁ 2005 mg/L N 8.1 0.4
Conventionals Tannin and Lignin 2006 mg/L 11.5 0.4
Conventionals Tannin and Lignin 2007 mg/L 1.2 8.5 03
Conventionals Tannin and Lignin 2008 mg/L 1.2 111 03
Conveniionals Tannin and Lignin 7 2009 mg/L 11 9.4 ) 03
Conventionals Tannin and Li;n?i’n 2010 mg/l. ) 14 14.9 o 0.3
Conventionals Tannin and Lignin 2011 mg/L 1.2 15.0 03
Conventionals Tannin and Lignin 2012 mg/L 1.7 27 0.4
Conventionals Tannin and Lignin o 2013 mg/L 1.3 10 70.26 |
Conveationals Tannin and Ligninr o 2014 mg/Lﬁ 13 23 i - 0.28
Conventionals Tannin and Lignin 2015 mg/L 13 12 0.29
Conventionals Tannin and Lignin 2016 mg/L 1.2 5 0.22
Metals Arsenic 1996 ug/L 9.0 4.0
Metals Arsenic 1 1997 ug/L 15.0 50
Metals Arsenic o 1998 ug/L 20.0 46 |
Metals Arsenic 1999 ug/L 34 5.8
Metals Arsenic 2002 ug/L 10.4 38
Metals Arsenic 2007 | pg/l - 110 59
Metals Arsenic 2008 ug/L o 79 5.9
Metals Arsenic 2009 ug/L 75 6.9
Metals Arsenic 2010 ug/L 152 5.9
[Metals Arsenic 2011 g/t 142 6.1
Metals Arsenic a 2012 ViugT 1T . 149 5.5
Metals Arsenic 2013 ug/L 140 6.4
Metals Arsenic 2014 ug/L 174 5.9
Metals Arsenic 7 2015 well | - 174 60
[Metals Arsenic 2016 ug/L 163 63 |
Metals Barium 1993 ug/L 38 28
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

L a3 Mean Value
Analyte Group Parameter® Mc:amt.ormg Unit Mean Value Downgradient Upgra dient?

eriod | BXS-1 | BXS2 | BXs-3 BXS-4
Metals Barium 1994 ug/L 38 51 25
Metals Barium 1995 g/l | 45 58 27
Metals Barium 1996 ug/L 48 74 26
Metals Barium 1997 ug/L 50 58 21.0
Metals Barium 1998 ug/L 51 65 26
Metals ~ Barium 1999 ng/L 51 | 58 27
Metals Barium 2000 ug/L 88 27
Metals Barium 2001 ug/L 28 51 60 27
Metals " Barium 2002 ug/l | so | 78 28
Metals ~ Barium 2003 pg/t | 46 | 55 29
Metals Barium 2004 ug/L 48 71 23
Metals Barium 2005 ug/L 44 88 29
Metals Barium 2006 ug/L 46 95 31
Metals Barium 2667 ug/L R 46 o Bé T 29 |
Metals © Barium 2008 ug/L " aa 93 8
Metals Barium 2009 ug/L 45 92 78
Metals Barium 2011 ug/L 50 127 26
Metals ~ Barium 2012 ng/L 51 126 ' 28
Metals ~ Barium 2013 g/l | 52 104 26
Metals Barium 2014 ug/L 51 133 28
Metals Barium 2015 ug/L 47 143 28
Metals ~ Barium 2016 pe/lt | a2 | 129 | 30 |
Metals Cadmium 2002 ug/L 1.1 1.1 ND
Metals Copper 1993 ug/L 8
Metals Copper 2015 Me/L 2
Metals 1990 ug/L 140 1,950 48
Metals - 1 1994 ug/L | T a8 1,950 FER
Metals B ) 1995 g/l | 1,120 341 50 |
Metals 1996 ug/L 1,520 9,490 46
Metals 1997 ug/L 1,220 17,800 50
Metals o 1998 ue/l | 1,130 | 20,700  sS6
Metals ) ) " 1999 ug/l | 950 34500 30 ]
Metals ) - 2000 g/l 665 37,740 48 |
Metals 2001 ug/L 715 6,538 43
Metals 2002 ug/L 729 10,474 42
Metals ) o 2003 g/l 814 | &
Metals 2004 ug/L 78 | 38
Metals 2005 ug/L 758 10,013 43
Metals 2006 ug/L 813 47,648 40
Metals i 2007 g/t B 743 | 8785 = 33 |
Metals 2008 g/l | 596 | 72005 48 /
Metals 2009 pg/L 709 67,678 60
Metals 2010 ug/L 455 104,675 31
Metals I 2011 el VEY! 106500 45 |
Metals - 2012 g/t 404 | e2s0 55 |
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

. .23 Mean Value
Analyte Group Parameter’ Mt;mt‘o:ng Unit Mean Value Downgradient Upgradientz

eno BXS-1 | BXS-2 | BXS3 BXS-4
Metals Iron 2013 ug/L 421 100,275 60
Metals H Iron 2014 ug/L 419 119,000 66
Metals Iron 2015 ug/L 379 120,500 63
Metals fron 2016 ue/L 379 111,750 69
Metals Lead 1993 ug/t 2 1
Metals Manganese 1989 ue/L 210 580 1,100 120
Metais Manganese 1990 Hg/L 650 1,820 99
Metals Manganese 1993 Mg/l 570 110
Metals Manganese 1994 ”ug/L 670 1,1'10 120
Metals T Manganese 1995 ug/L 834 3,780 122
Metals Manganese 1996 ug/L 1,120 10,800 121
Metals Manganese 1997 ug/L 1,510 13,000 90
Metals Manganese 1998 ug/L 175 1,650 13,800 126
Metals Manganese 1999 ng/L 200 1,420 14,800 116
Metals Manganese 2000 g/l 331 1,450 15,025 124
Metais Manganese 2001 ug/L 426 1,513 15,350 119
Metals Manganese 2002 ug/L 430 1,502 15,763 119
Metals Manganese 2003 pg/L 1,523 | 15750 13
Metals Manganese 2004 ng/L 1,420 16,625 103 |
Metals Manganese 2005 ug/L 1,305 13,503 112
Metals Manganese 2006 ug/L 1,330 15,275 113
Metals Manganese 2007 ug/L 1323 | 13,925 14
Metals Manganese 2008 ug/L 317 1,225 14,750 114
Metals Manganese 2009 Mg/l 1,570 11,093 1,140
Metals Manganese 2010 Mg/l 9,533 113
Metals Manganese 2011 ug/L 144 1375 | 12,403 107
Metals Manganese 2012 ug/L 237 1,535 11,300 116
Metals Manganese 2013 ug/L 218 1,643 13,233 115
Metals Manganese 2014 ug/L 261 1,663 9,658 117
Metals Manganese 2015 ug/L 284 1,583 7,500 115
Metals Manganese 2016 pg/t 253 1,470 9,078 114
Metals Nickel 1993 ng/L 18.0 1.0
Metals Nicke! 1994 ug/L 18.0 ND
Metais Nickel 1995 ug/L 21.0 30 ND
Metals Nickel 1996 ug/L 25 ND
Metais Nickel ) 1997 7 ugr/ilr_ﬁ 34 7200ﬂ WﬁviNTﬁ?”W
Metals Nickel 1998 ug/L 43 29 ND
Metais Nickel 1999 ug/L 36 22 ND
Metals Nickel ' 2000 g/l | 37 o ND
Metals Nickel | 2001  pg/L | 203 3 | 175 100
Metals Nickel 2002 ug/L 21 39 24 5.5
Metals Nickel 2003 He/L 37 10.0
Metals Nickel 2004 ug/L 2 100
Metals Nickel 2005 pg/ | 36 100
Metals Nickel 2006 ug/L 34 10.0
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Table 4. Parameters Statistically Higher than Background: 1989 through 2016
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Monitoring Mean Value Downgradient™® Mean Value

Analyte Group Parameter’ Period Unit Upgradient?

BXS-1 BXS-2 BXS-3 BXS-4
Metals Nickel 2007 He/L 33 10.0
Metals © Nickel 2008 pg/L 30 16.1 100
Metals Nickel 2009 He/L 57 34
Metals Nickel 2011 ug/L 31 12.5
(Metals "~ Nickel 2012 we/l | 32 163 77
Metals " Nickel 2013 ug/L 10 37 21 7
Metals Nickel 2014 ug/L 9 35 17 3
Metals Nickel 2015 ug/L 8 32 19 1
Metals Nickel 2016 ng/L 19 29 8 2
Metals Zinc 2002 ug/L 8.0 6.8 ND
Metals Zinc 2005 ug/L 10.0 5.0
Metals Zinc 2007 pe/L 6.2 17.3 124 4.4
Metals Zinc 2008 ng/L 7.6 48
Metals Zinc ] 2014 g/l | 45 6.1 34
Metals e Zinc 2015 ug/L 4.6 6.1 20
Metals Zinc 2016 ug/L 4.4 29
Notes:

pg/L = microgram per liter.

uS/cm = microSiemen per centimeter.

mg/L = milligram per liter.

ND = not detected.

! parameters listed only when at least one downgradient well has a higher mean value than the upgradient well.

? Mean values are yearly averages.

® Mean values in downgradient wells shown when exceeding the mean value of the upgradient well. Value in downgradient
wells not shown if the mean value does not exceed the upgradient well's mean value.
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FIGURE 3

Groundwater Elevation Contour Map:
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Ammonia Concentration Trends
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@ 5xs-1 Detected Value
Q BXS-1 Non-Detected Value
&3 BXS-2 Detected Value
( ) BXS-2 Non-Detected Value

Notes:
mg/L = milligram per liter

XS-3 Detected Value
(_) BXS-3 Non-Detected Value
@ BXS-4 Detected Value
() BXS-4 Non-Detected Value
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FIGURE 8

Chemical Oxygen Demand Concentration Trends
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Water Solutions, Inc.
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F-N

e

\AE

. BXS-1 Detected Value
O BXS-1 Non-Detected Value
&3 BXS-2 Detected Value
(3 BXS-2 Non-Detected Value

Notes:
mg/L = milligram per liter

BXS-3 Detected Value
) BXS-3 Non-Detected Value
BXS-4 Detected Value
<> BXS-4 Non-Detected Value
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Chloride Concentration Trends
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Water Solutions, Inc,
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. BXS-1 Detected Value
O BXS-1 Non-Detected Value
BXS-2 Detected Value
(3 BXS-2 Non-Detected Value

Notes:

BXS-3 Detected Value
() BXS-3 Non-Detected Value
@ BXS-4 Detected Value
() BXS-4 Non-Detected Value

uS/cm = microSiemen per centimeter
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Field Conductivity Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington
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5% Water Solutions, Inc.




160000

@ 5x5-1 Detected Value
O BXS-1 Non-Detected Value
BXS-2 Detected Value
() BXS-2 Non-Detected Value

Notes:
ug/L = microgram per liter

XS-3 Detected Value
() BXS-3 Non-Detected Value
@ BXS-4 Detected Value
() BXS-4 Non-Detected Value
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FIGURE 11

Iron Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Water Solutions, Inc.
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. BXS-1 Detected Value
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BXS-2 Detected Value
(\) BXS-2 Non-Detected Value

Notes:
ug/L = microgram per liter

XS-3 Detected Value
(') BXS-3 Non-Detected Value
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() BXS-4 Non-Detected Value
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Manganese Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Water Solutions, Inc.
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@ Bx5s-1 Detected Value
O BXS-1 Non-Detected Value
5 BXS-2 Detected Value
Qj BXS-2 Non-Detected Value

Notes:
ug/L = microgram per liter

XS-3 Detected Value
(» BXS-3 Non-Detected Value
@ BXS-4 Detected Value
( ) BXS-4 Non-Detected Value
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g FIGURE 13

Nickel Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

1 Water Solutions, Inc,
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@ 5xs-1 Detected Value
() BXS-1 Non-Detected Value
BXS-2 Detected Value

BXS-2 Non-Detected Value

Notes:
mg/L = milligram per liter

BXS-3 Detected Value
Q ) BXS-3 Non-Detected Value
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Qv BXS-4 Non-Detected Value
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Legend: FIGURE 14

Sulfate Concentration Trends
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

& Water Solutions, Inc.
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@ 5xs-1 Detected Value
O BXS-1 Non-Detected Value
BXS-2 Detected Value
() BXS-2 Non-Detected Value

Notes:
mg/L = milligram per liter

XS-3 Detected Value

() BXS-3 Non-Detected Value
@ BXS-4 Detected Value
() BXS-4 Non-Detected Value
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Tannin and Lignin Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Water Solutions, Inc.
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@ Bx5-1 Detected Value
() BXS-1 Non-Detected Vaiue
3 BXS-2 Detected Value
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Notes:
mg/L = milligram per liter

XS-3 Detected Value

(") BXS-3 Non-Detected Value
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<> BXS-4 Non-Detected Value
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FIGURE 16

Total Organic Carbon Concentration Trends

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

5.

2 Water Solutions, Inc.
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@ 5xs-1 Detected Value
() BXS-1 Non-Detected Value

B BXS-2 Detected Value
() BXS-2 Non-Detected Value

XS-3 Detected Value

(") BXS-3 Non-Detected Value
XS-4 Detected Value

() BXS-4 Non-Detected Value

Field pH Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Water Solutions, Inc.
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. BXS-1 Detected Value
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Notes:
mg/L = milligram per liter
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3 BXS-4 Detected Value
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Total Dissolved Solids Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

g Water Solutions, Inc.
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‘ BXS-1 Detected Value XS-3 Detected Value

© Nitrate plus Nitrite as Nitrogen Concentration Trends
O BXS-1 Non-Detected Value ) BXS-3 Non-Detected Value Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington
BXS-2 Detected Value @ BXS-4 Detected Value g gto
BXS-2 Non-Detected Value () BXS-4 Non-Detected Value

Notes:
mg/L = milligram per liter

Water Solutions, Inc.




FIGURE 20

Arsenic Isopleth Map:
Third Quarter 2016

Former J.H. Baxter
South Woodwaste Landfill
Arlington, Washington

LEGEND

Monitoring Well
(September 2016 Arsenic Concentration)

Arsenic Contours
"~ (dashed where inferred)

N\\] Modeled Source Area
== Direction of Groundwater Flow

NOTES:

1. All elevations exist in NAVD88.

2. Arsenic contouring estimated using
Quick Domenico approximately.

3. Concentrations in ug/L.

4. Data from highest arsenic detection
(third quarter 2016) depicted.

0 100 200 300

Feet

Date: March 30, 2017
Data Sources: AMEC, ESRI, Air photo taken on =
July 15, 2013 by the USDA Water Solutions, Inc.




Appendix A




Groundwater Monitoring Wells

Case Well Number Water Level Bottom Date Time Pump
2" BXN-1 45.9 58.18' 2-29-{¢ | 22 ¢
2" BXN-2 /.5 87.24' | 2-29-/¢ | /z ¢o
2" BXN-3 VDA 58.66'
2" BXN-4 5.9 51.74' | z29—(¢& | 13es
BXN-5 Dup BXN-1
BXN-6 Blank
2" BXS-1* 2.9.9 49.00' Z2-29-{6| |cz22 X
2" BXS-2* 27-2 52.00" | z-z2-1k| ji1y X
2" BXS-3 22.-5 42.50' 2-29-16| 4% X
2" BXS-4 o (s 47.50' | z-29-1b | vy X
BXS-5 Dup BXS-1
BXS-6 Blank




JH Baxter & Co.

§§ BXter Groundwater Sampling Field Form
00D PRESERVING Sfe"a-Jones COrporaﬁon

Arlington, WA 98223

(360) 435-2146 FAX (360) 435-3035

Well No. BXS-1 JLocation Arlington Date 3~ 38 ~ il
Location: _ Landfill - South Field Personnel/Comgany W.Krause/C.Baxter

Samgple Time {2400 hours} § 043 Instrument Calibration Date ’ -

Well Condition  Poor ‘ New ({If poor, explain) 7 B
Field Conditions/Weather ]

|Equipment Decontamination Liguinox and D.I. Water Rinse.

Casing Diameter;
(Circle One) : Casing Volume (galions/ft) for: 2"=0.163; 4"=0.653; 6"=1.47
@ 4" Muttiply Water Column Height by appropriate number above to
& Other get proper purge volume.
Depth of Well (feet):  49.0° Sheen / LNAPL / DNAPL present: ]
Depth to Water (feet): -2 € & 7 Other remarks:
Water Column (feet):  2©.{
Casing Volume (gallons): 3. 25"
Calculated Purge Volume (gallons): § g‘y
\ctual Purge Volume (gailons):

Time |Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissolved |Odor/Color/
2400 hrs } Volume {gal) {°C) Redox. ms/cm 25°C {NTU} |Oxygen imgiLi] Remarks
W37 0 [f2.29 | SFs | L | 52 | 2.5« |Purge Start

NSNS Nosd 5 721376 | 23¢ [ 55 7. Ev
%ﬁ"" S lj2 ol 241375 . 27746 |7,

EXRN N RN B39l dwl |3 ¥ ] W n T L#

NOMY 3 Y JJz4yl 5% [ 365 | . 2X2 | 33 | 774

urging Equipment. Portable  (Dedicated Bladder Pump) Disposable Baler Sampling Equipment: Horiba U-52

Remarks:

Revised 02/23/12




JH Baxter & Co.
J; laXter croundwater sampling Field Form

nooprResERYING Stella-Jones Corporation
Arlington, WA 98223
(360} 435-2146  FAX (360) 435-3035 7
Well No. _ BXS-2 JLocaton __Arfington _ Date - J6e(l,
Location:  Landfill - South !Field Personnel/Company _ W.Krause/C.Baxter -

Sample Time (2400 hours} ‘13 C.

Ilnstrument Calibration Date

Well Condition Poor %:Séﬁéf@ New  (If poor, explain)
Field Conditions/VWeather

Equipment Decontamination Liquinox and D.l. Water Rinse.

&

Casing Diameter:
(Circle One)

4

Other

Casing Volume (galions/ft) for: 2"=0.163; 4"=0.653; 6"=1.47
Multiply Water Column Height by appropriate number above to

get proper purge volume.

Dépth of Well (feet):

52.0

Sheen / LNAPL / DNAPL present:

Depth to Water (feet): o 7 7 Other remarks:
Water Column {feet): 2. 4.&
Casing Volume (gallons). 4.p ¢ _
Calculated Purge Volume (gallons). y 2. 12
Actual Purge Volume (gallons): £
Time |Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissoived |Odor/Color/
Volume (gal)}  {°C} Redox ms/cm 25°C {NTU) | Oxygen imgiL)} Remarks
bttt WA LA TS T gaf TR 7]
I PR NS W HE TN I V0N W CE B SER AT -
i B! if233 5 Sy | (5.7 =294 1 1.9 | L o2
31 \g B[S ay 1753 [ 995 |/ % | a8

urging Equipment: Portable

{Dedicated Bladder Pump)

Disposable Baler Sampling Equipment: Horiba U-§2

Remarks:

Revised 02/23/12




JH Baxter & Co.
EXter Groundwater Sampling Field Form

WOOD PRESERVING Stella-Jones Corporation
Arlington, WA 98223

{360) 435-2146 FAX (360) 435-3035

Well No. _ BXS-3 ___ltocstion __Arlington Ipate<~ £%-iés
Location:  Landfill - South Field Personnel/Company W.Krause/C.Baxter
Sample Time {24{}0 hours) 1 ‘ 5? instrument Calibration Date

Well Condition  Poor éaiisfactory} New  (If poor, expiain)

Field Conditions/Weather
Equipment Decontamination Liquinpx and D.1. Water Rinse.

Casing Diameter:
(Circle One) Casing Volume (gallons/ft) for: 2'=0.163; 4"=0.653; 6"=1.47
@ 4 Muitiply Water Column Height by appropriate number above to
Other, get proper purge volume.
Depth of Well (feet): 425 7 Sheen / LNAPL / DNAPL present:
Depth to Water (feet): ‘2.2, 5 - Other remarks:
Water Column (feet): 2o
Casing Volume (gallons}: '§.2&
Calculated Purge Volume (gallons): 9.7 £
Actual Purge Volume (gallons): - |
Time |Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissolved |Odor/Color/
2400 hrs | Volume {gai ("C} _ Redox. ms/cm 25°C JQNTU} Oxygen (mg{g Remarks
AVYHE 0 ,_g f? iez g’%i 2.3 {:& . |Purge Start
LSt i?} LAY , 4 3 17
Y154 %jg 551170
ATl LHs | 9.3 | g%
R LUy | 93 |, 3’2
[WINW, ]
‘urging Equipment:  Portable  {Dedicated B!ad:errPamp) Disposabie Baler Sampling Equipment. Horiba U-527
Remarks

Revised 02/23/12




JH Baxter & Co.

| WOOD PRESERVING

Stella-Jones Corporation
Arlington, WA 98223

(360) 435-2146  FAX (360) 435-3035
Well No. BXS-4 Location Arlington [Date 2 - 25 - e
Sampie No. Landfill - South Fleld Personnel/Company W.Krause/C.Baxter _

Samgie Time {2400 hours) {415 |instrument Calibration Date

Well Condition Poor New  (If poor, explain)

|Field Conditions/Weather

Equipment Decontamination Liguinox and D.I. Water Rinse.

Casing Diameter:
(Circle One)

@

Casing Volume (gallons/ft) for: 2"=0,163; 4"=0.653;
&

Other get proper purge voiume.

6"=1.47

Multiply Water Column Height by appropriate number above to

Depth of Well (feet):  47.5' Sheen / LNAPL / DNAPL present:
Depth to Water (feet): IO i? Other remarks:
Water Column (feet): _377 .35~
Casing Volume (gallons): £-09
Calculated Purge Volume (gallons): | £.277 _
Actual Purge Volume (galions): g5

Time [Cumulativel Temp. pH ORP Conductivity | Turbidity | Dissoived |Odor/Color/
2400 hrs | Volume {gal} {°C} Redox. msfcm 25°C {NTU} |Oxygen img/L)] Remarks
13550 0 3| €3 .87 | .19¢ H.7 |3 2> |PurgeStart
33%%0 i_ﬁ‘g D53 70 | ~49 |. :;s‘ 1. 1.93

W03 [ 1.8 liogz] (.28 w7 |. R | 1.8 [] 97

YVMAT] 2.8 (DS [ .P7 59 [ 19 (1.7 [1.5%

VWl ISS5(16.93[—w7 | 18 1.7 [1.47
418 A5 losel .98 [Ty |. 19w (20 ;.37
urging Equipment ?oﬁabﬁe {Dedicated Biadder Pumpj Disposabie Baier Sampiing Equipmgnt: Horiba U—527

Remarks:

Revised 02/23/ 12




Groundwater Monitoring Wells

Case Well Number Water Level Bottom Date Time Pump
2" BXN-1 L5, 40 58.18' (bt | t3/5
2" BXN-2 4/.55 57.24' &~4~t8 | /340
2" BXN-3 58.66'
2" BXN-4 39 / 51.74' | ¢¢—~/¢ | 1405
BXN-5 Dup BXN-1
BXN-6 Blank
2" BXS-1* B0 49.00' l~e~l6 | /1265 X
2" BXS-2* 255 52.00' b-&6-/6 | r33/ X
2" BXS-3 24,3 42.50' C—C—/6 | tf27 X
2" BXS-4 /5-2 47.50' 6LVt | /95 7 X
BXS-5 Dup BXS-1
BXS-6 Blank




JH Baxter & Co.
. } BXter Groundwater Sampling Field Form

WOOD PRESERVING Stella-Jones Corporation
Arlington, WA 98223

(360) 435-2146 FAX (360) 435-3035

Well No. BXS-1 Location Arlmgfoh ~ |Date & “i- =i
Location: Landfill - South Field Personnel/Company W.Krause/C Baxter
Samgple Time {2400 hours} Instrument Calibration Date
Well Condition Poor gS’EFS?éctorDNew {If poor, explain)
Field Conditicns/Weather
Equipment Decontamination 'Liqurirnox and D.I. Water Rinse.
Casing Diameter:

(Circle One) Casing Volume {gallons/ft) for: 2"=0.163; 4"=0.653; 6"=1.47

4" Multiply Water Column Height by appropriate number above to
Other get proper purge volume.
Depth of Well {feet):  49.0° - ' Sheen / LNAPL / DNAPL presenf:
Depth to Water (feety 37 - £ Other remarks:
Water Column (feet): -
Casing Volume (gallons});
Calculated Purge Volume (galions):
P Actual Purge Volume (gallons): ] W: ]

- Time [Cumulative] Temp. pH- ORP Conductivity | Turbidity | Dissolved |Odor/Color/
2400 hrs | volumeigal)] (°C) Redox. ms/cm 25°C {NTU} |Oxygen(mgiLj] Remarks
__lg‘fe, B 0 WO 3L 135 | .23% o 7 4 3 |Purge Start

S o [\ Lol a3 | 3sw | & |jed
*i&’gi% 2.5 [\ang 3| A% ";;‘g,, o AR
TR RN 12%3 M ETTE LY 3 |.%i
V2l L Ry T LER] L8] R | B8k 2 .19

E&@}% :’??f} m\%i,ai,

[T55 | PXS15

k3

Surging Equipment; Portable {Dedicated Bladder Pump) Disposable Baler Sampling Equipment. Horiba U-52

wemarks:

Revised 02/23/12




JH Baxter & Co.

Jriaxter croundwater sampling Field Form
P Moo FRESERYIRG Stella-Jones Corporation

Arlington, WA 98223

(360) 435-2146  FAX (360) 435-3035

WellNo. BXS2 _lLocation___Arlington _ [Date { ~{z * [in
Location:  Landfill - South ___ |Field Personnei/Company W.Krause/C.Baxter
Sample Time (2400 hours) instrument Calibration Date

Well Condition Poor Satisfagtory New  (If poor, explain)
Field Conditions/Weather
Equipment Decontamination Liquinox and D.|. Water Rinse.

Casing Diameter:
(Circle One} Casing Volume (gallons/ft) for: 2"=0.163; 4"=0.653; 6"=1.47
4 Muitiply Water Column Height by appropriate number above to
& Cther_____ get proper purge volume.
Depth of Well (feet): 52.0° Sheen / LNAPL / DNAPL present:
Depth to Water (feet): X3, < Other remarks:

Water Column {feet):
Casing Voiume (galions}:
Calculated Purge Volume (gailons):
Actual Purge Volume (gallons):

- Time |Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissoived |QOdor/Color/
2400 hrs | Volume (galy| {°C} Redox. m§fcm 25°C (NTU} | ”Remarks
= o 7 22 ;;ﬁ % C? _ Purge Start

oy
w
i w

o
i

ipment: Portable (Dedicated Bladder Pumn) Disposable Baler Sampling Equipment: Horiba U-52

Remarks:

__Revised 02/23/12




| JH Baxfter & Co.
J BXter Groundwater Sampling Field Form
WOOD PRESERVING Stella-Jones Corporation
Arlington, WA 98223

{360) 435-2146 FAX (360) 435-3035

Weli No. BXS-3 Location Arlington ~ |pate I R I
Location: _Landfill - South [Field PersonneliCompany ___ W.Krause/C.Baxter '
Sample Time (2400 hours) E&nstruméntVCa!?iVbraﬁon Date B
Well Condition Poor  Satisfactory New  (if poor, expfain) i
Field Conditions/Weather
Equipment Decontamination Liguihogt and D.I. Water Rinse.
éasiﬁg Diameter: -
(Circle One) Casing Volume (gallons/ft) for: 2"=0.163; 4"=0.653; 6"=1.47
2 4" Multiply Water Coiumn Height by appropriate number above to
8" Other____ get proper purge volume.
Depth of Well (feet):  42.5' _ Sheen / LNAPL / DNAPL present:
Depth to Water (feet): ‘?é}z:{’ 7 Other remarks:
Water Column (feet):
Casing Volume (galions}:
Calculated Purge Volume (gallons):
Actual Purge Volume (gallons):
‘Time [Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissoived [Odor/Color/
2400 hrs | volume (gal)}  {°C} - Redox. ms/icm 25°C | {NTU) |Oxygen(mgiL}l Remarks
7 - Purge Start
|50
O VYL
o 15 i
gj} & é;?;:

urging Equipment. Portable (Dedicated Bladder Pump}) Disposable Baler Sampling Equipment Horiba U-52

Remarks:

Revised 02/23/12




JH Baxter & Co.
JEEa@XEer croundwater sampling Field Form
? WOODPRESERYING Stella-Jones Corporation
Arlington, WA 98223

(360) 435-2146  FAX (360) 435-3035

Well No.  BXS-4 Location ___Ariington _ ipatef ~lp~ ik
Sample No. Landfill - South Field Personnel/Company  W.Krause/C.Baxter
Saj‘}?‘?T ime (2400 hours) Instrument Calibratiqn Date

Well Condition Poor Satisfactory New  (if poor, expiain)
Field Conditions/Weather . _
Equipment Decontamination Liguinox and D.l. Water Rinse.

Casing Diameter:
{Circle One} Casing Volume (gallons/ft) for: 2"=0.163; 4"=0.653; 6"=1.47
4 Multiply Water Column Height by appropriate number above to
& Other_____ get proper purge volume.
Depth of Well (feet):  47.5 Sheen / LNAPL / DNAPL present:
Depth to Water (feet): £%5 7 Other remarks:

Water Column (feet):
Casing Volume (gallons}:
Calculated Purge Volume (gallons):
Actual Purge Volume (gallons):

Time [Cumulativel Temp. pH ORP | Conductivity | Turbidity | Dissolved |Odor/Color/
2400 hrs | volume (gal)} (°C) Redox. ms/em 25°C (NTU} | Oxygen(mgiil Remarks
- ' _ {Purge Start
-2 1% 27 1/ i |
— 1Lia 19 g |/
54 | i1a, | o 1 37
1D | 90 O 1.
~ite | 197 D L35 _

urging Equipment. Portable (Dedicated Bladder Pump) Disposable Baler Sampling Equipment. Horiba U-52

Remarks:

Revised 02/23/12




Groundwater Monitoring Wells

Case Well Number Water Level Bottom Date Time Pump

2" BXN-1 48. 45 98.18' | g92¢-~14 i1t

2" BXN-2 44-2 | 5724 [FG2.-12 | e

2" BXN-3 N oa 58.66' |

2" BXN-4 43. 45 81.74' | 9-26-1L | 125 4
BXN-5 Dup BXN-1
BXN-6 Blank

2" BXS-1* 25 2 49.00' q9-26-1L|pqss X

2" BXS-2* 33.1 92.00" | 9-25-1L | 122¢ X

2" BXS-3 24.9 42.50' | 4-2¢4-14 | 321 X

2" BXS-4 i5. ¢ 47.50' 9-2¢6-1C | j422 X
BXS-5 Dup BXS-1| §-2¢-16| |02 0
BXS-6 Blank




JH Baxter & Co.
aXter Groundwater Sampling Field Form

HOOD PESERVING Stella-Jones Corporation
Arlington, WA 98223

{(360) 435-2146 FAX (360) 435-3035

WellNo. BXN-4 Locaon __ Arlington [Date  9-2.4-1T
Location:  Landfill - North Field Personnel/Company S.Thielke/M.Duchi _
Sample Time (2400 hours) { 3 & g Instrument Calibration Date

Well Condition Poor  Satisfactory New (i poor, explain)
Field ConditionsAVeather
Equipment Decontamination Liguinox and D.l. Water Rinse.

Casing Diameter:
(Circle One) Casing Volume (gallonsi/ft) for: 2'=0.163; 4"=0.653; 6"=1.47
(2" 4" Muitiply Water Column Height by appropriate number above to
6" Other, get proper purge volume.
Depth of Well (feet): 51.74 Sheen / LNAPL / DNAPL present: 3
Depth to Water (feet): 43 .45 Other remarks:
Water Column (feet): £:29
Casing Volume (galions): (-3
Calculated Purge Volume (gallons): € -:05
Actual Purge Volume (galions): {.O _

Time |Cumulative] Temp. pH ORP Cond. msfem |Turbidity/NTU| Dissolved 02 | Odor/Color/
2400 hrs | volume @an! (°C) | (+-.1) {+/- 10mv} (+/-3%) | {+/- 10%} ] {+/- 3mg/i} | Remarks
5L 0 T4 is42 |59 &l [-4 |4 35 [PurgesStart

1156 25 1i1-34 | ¢ o4 /g .ot 8 [ ¥ Z-73
(2022 | s0 [ (5.1 | 627 | ,59 e2c | 1% | /T2
| 130 as 152 ] ¢ee | 457 427 | 1% | /.55 7
3¢% | ;. o [$03] C.ob | /19 428 /. # | /52 [samree
— ] — - — e
4% [ DXNIb
Purging Equipment. { Portable}  Dedicated Bladder Pump pﬁ§pasabie Baler Sampiing Equipment. Horiba U-22
Remarks:

Revised 02/23/12




JH Baxter & Co.

Jtaxter croundwater sampling Field Form

WOOD PRESERVING

Stella-Jones Corporation

Arlington, WA 98223

Blind =t 103

{360) 435-2146 FAX (360) 435-3035
WellNo.__ BXS-1 Location __ Arlington 7 [Date =,
Location: Landfill - South Field PersonnelfCompany W.KrauselC.Baxter

Sample V'I“rme (2400 hours) 7
Well Condition  Poor \Satisfactory} New (if poor, explain)
Field ConditionsWeather

Equipment Decontamination Liguinox and D.l. Water Rinse.

Instrument Calibration Date

(Cir:e Cne)

Casing Diameter:

Casing Volume (galions/ft) for: 2"=0.163; 4"=0.653: 6''=1.47

Depth of Well (feet):

Water Column (feet):
Casing Volume (gallons}:
Calculated Purge Volume (galions): (.75~

4 Muitiply Water Column Height by appropriate number above to
Other_____ get proper purge volume.
49.0° Sheen / LNAPL / DNAPL present:
Depth to Water (feet): 34 7 Other remarks:
12.¥
22

‘ctual Purge Volume (gallons): 3 &

Time [Cumulative] Temp. pH ORP | cCond. ms/cm {Turbidity/NTU| Dissolved O2 | Odor/Golor/
2400 frs | voume @al)| (°C) | (+--.1) | (+/-10mv) | (+/-3%) | (+/- 10%) | (+-3mgi) | Remarks
_Qié”? O /3 ¢l 4O | 36, |, 3635 |32.9] 5. 05 |Purge Stan
[oON] 5 [/2A%]S 73 [F25 | 377 bl ].56
(DQy | ?L iij';}f 30 | Feh | ?mq% AR VIVE1
SACESE;] dh ] S 30 | W [ 3y 2.6 | &Yy

\WOR\ ] 3 X LR S | 3 , ony 1.9 L)
_529% Ei ShkfiL =

#ging Equipment: Portable

(Dedicated Bladder Pump)

Disposable Baler Sampling Equipment: Horiba U-52

Remarks:

_Revised 02/23/12




WOOL PRESERVING

JH Baxter & Co.

BXter Groundwater Sampling Field Form

Stella-Jones Corporation
Arlington, WA 98223

{360) 435-2146 FAX {360) 435-3035 _
Well No.  BXS-2 __Jocation ___Arlington {Date < ~ 7 v (;
Location: Landfill - South Field Personnel/Company W.Krause/C.Baxter T
Sample Time {2400 hours) Instrument Calibration Date
Well Condition Poor atisfactol New  (If poor, explain)
Field Conditions/Weather

Equipment Decontamination Liguinox and D.l. Water Rinse.

(Cir%)One)
g

Casing Diameter:

e

Other.

Casing Volume (gallons/ft) for: 2"=0.163; 4"=0.653; 6"=1.47
Multiply Water Column Height by appropriate number above to
get proper purge volume.

Depth of Well (feet):  52.0' Sheen / LNAPL / DNAPL present:
Depth to Water (feet): _ﬁ 23 4 Other remarks: CLERE,
Water Column (feet): __ i 3. '
Casing Volume (gallons): % o §
Calculated Purge Volume (gallons): 7. 2 ¢
Actual Purge Volume (galions): 5.5
Time |Cumulative] Temp. pH CRP Cond. ms/cm |Turbidity/NTU] Dissolved 02 | Odor/Color/
_2400 hrs | volume(gah} (°C} (-1 {+/- 10mv} (+- 3%} | (+-10%) | (+/- 3mgll) Remarks
Of §%‘§;% .Y 7 %sgmz 7 ,“; 1 8.0 ’ﬁ;;ﬁg{? Purge Start
15 |17 {L_?;; Y WAL *
L 2.2 [ReY 1. 5 (37 L
§.§ e e 0d 113 ad. L2
2 Nid§5i 0 1) 145 1p2d T8 =949
£4 ;';26{5*« L. 10 1Y% JA 7T 1o | T.&F
= 7, . 13‘ ] —-s 3 i Sl -_— E 3

Purging Equipment:

Poriabie @wﬁﬁia@er Pt@} Disposable Baler Sampling Equipment: Horiba U-52

Remarks:

Revised 02/23/12




WOOL PRESERVING

JH Baxter & Co.

ling

Field Form
Stella-Jones Corporahon
Arlington, WA 98223

(360) 435-2146 FAX (360) 435-3035
Well No. _ BXS-3 Location Arlington [Date 4. 7.4 ™ gs_
Locatigg:' _Landfill - South Field Personnel/Company W.Krause/C.Baxter
Sample Time (2400 hours) Instrument Calibration Date '
Weil Condition  Poor {gatisfactory New (If poor, explain) } )
Field Conditions/Weather

Equipment Decontamination Liguinox and D.I. Water Rinse.

(Cir,!éOne)

Casing Diameter:

Casing Volume (gallons/ft) for: 2"=0.163; 4"=0.653; 6"=1.47

4" Muttiply Water Column Height by appropriate number above to
6" Other get proper purge volume.
Depth of Well (feet): 42.5 Sheen / LNAPL / DNAPL present:
Depth to Water (feet): 1,y ) Other remarks:
Water Column (feet): 2.6
Casing Volume {gallons}: 2 -5
Calculated Purge Volume (gallons): &. /&
Actual Purge Volume (gallons): &5 &

Time |[Cumulativej] Temp. pH ORP Cond. msicm | Turbidity/NTU| Dissolved 02 | Odor/Color/
2400 brs | volume (gah | {°C} (+-.1) | (+/-10mv) {+/-3%) | (+-10%) | (+/-3mg/l) | Remarks
Loy 1325 (%Y [ul éﬁza; 06 | 154 [PurgesStart

Bw3 [W&L [S79) |[ 1,00 | 8 | a1
JBC| LIV T gy L 61d | Op g‘%

T LU T h] N\ 3.0 .

PO B T Y
x&%’g A K Yol 0 7

SET *
* Y
Sampling Equipment.  Horiba U-52

" Revised 02/23/12




, JH Baxter & Co.
3 aXter Groundwater Sampling Field Form

WOOD PRESFRVING Stella-Jones Corporation
Arlington, WA 98223

(360) 435-2146 FAX {360) 435-3035

Well No. BXS-4 ' Location Arlington !Date§ DK
Sample No.Landfill - South Field Personnel/Company W.Krause/C.Baxter
Sample Time (2400 hours} Instrument Calibration Date _
Well Condition Poor ( Satiéfécto@ New  (If poor, explain)
Field Conditions\Weather -
Equipment Decontamination l:'iquinox and D.l. Water Rinse.
Casing Diameter: )
(Circle One) Casing Volume (gallons/ft) for:@ms; 4"=0.653; 6"=1.47
4 Multiply Water Column Height by #ippropriate number above to
6" Other_____ get proper purge volume.
Depth of Well {feet): 47.5° Sheen / LNAPL / DNAPL present: i}
Depth to Water (feet): j§ Y Other remarks:

Water Column (feet): >2.1

Casing Volume (galions} < .1
Calculated Purge Volume (galions): /5. 7
Actual Purge Volume (gallons): 3.

-

Time |Cumulative] Temp. pH |1 ORP Cond. msfem {Turbidity/NTU} Dissoived 02 | Odor/Color/
2400 hrs_| Volume (galj (°C} {+/- 1} {+/- 10mvj {+/- 3%} §+/f 10%j | (+/- 3mg/l) _Remarks
(1424 (73] L 2g I D0 [2.55 puge Sen

BNLN Ay ‘ g 1489 100 lo.97 ]
3Ly Thag y ,69_%),2&
W39 W / Q.71
LN
&
~urging Equipment: Portable (Dedicated Bladder Pump)}  Disposable Baler Sampling Equipment:  Horiba U-§2
Remarks:

Revised 02/23/12|




Appendix B

(provided on CD only)




Appendix C




Table C-1. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Ammonia
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic:  t.=2.447
VI(s'/n) +(s*/n)]
BXS-4 (Upgradient Well)
Ammonia Numberof = Average SaTP‘e
Date . .| Samples  Concentration | Variance
Concentration (n) (mo) (51)
11/17/2014 0.55 - - -
2/23/2015 0.54 - - --
9/14/2015 o054 | -~ | L
12/7/2015 051 4 053 0.00028 |
2/29/2016 045 | 4 051 | 0.00161
6/16/2016 0.53 4 0.51 0.00152
9/26/2016 0.52 4 0.50 0.00128
) BXS-3 (Downgradient Well)
Ammonia Number of Average Sample = Sample Standard | Student T-Test
Date Concentration® | Samples  Concentration | Variance Deviation Statistic
: (n) (x) (s’) {s) (v’
11/17/2014 1.08 - - - — -
2/23/2015 1.05 — - — - -
9/14/2015 10 | - - - S
12/772005 100 4 103 | 0002 004 2305
2/29/2006 116 | 4 1.05 | 0.006 0.08 1402 |
6/16/2016 113 4 107 | 0007 0.09 13.04
9/26/2016 0.94 4 1.06 0.011 0.11 10.43
BXS-2 (Downgradient Well)
Ammonia Number of Average Sarrlple Sample Standard Student.T-'Test
Date . ,| Samples Concentration | Variance Deviation Statistic
Concentration (n) (®) (sz) (s) (t)z
11/17/2014 0.05 - - - - -
2/23/2015 0.05 -- - - - -
9/14/2015  0.05 - - - - - |
wopos  0os 4 005 | oo 0:00 57,24
| 2/29/2016 005 4 005 | 0000 0.00 . 5433
6/16/2016 ~ 0.05 4 0.05 0.000 0.00 54.18
9/26/2016 0.05 4 0.05 0.000 0.00 53.74
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Table C-1. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Ammonia
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

BXS-1 (Downgradient Well)

T Ammoniaw Numberof |  Average Sarr\ple Sample Standard Stuaéﬁf‘T'.TESt
Date : . .| Samples Concentration | Variance Deviation Statistic
| Concentration (n) (%) ( sz) (s) (t)z
11/17/2014 0.05 -- - - - -
2/23/2015 0.05 - - - - -
9/14/2015 0041 | = - - I o -
12/7/2015 005 4 005 | 0.000 0.00 55.56 |
2/2902006 002 | 4 004 0000 001 4246
6/16/2016 = 0.05 a4 0.04 0.000 0.01 4235
9/26/2016 0.46 4 0.15 0.044 0.21 3.38
Notes

X = average concentration for downgradient well.
m, = average concentration for upgradient well.
n = number of samples.
s'= sample variance in upgradient well.
’= sample variance in downgradient well.
s = sample standard deviation.
t = Student T-Test statistic.
-- = analysis not applicable.
* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

? statistic in bold or gray is a statistically valid detection (according to the Student T-Test).
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Table C-2. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Chloride
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mp Critical Statistic:  t.=2.447
V[(s'/n) + (s*/n)]
BXS-4 (Upgradient Well)
- Chioride Number of Average. Saf'f‘Ple
Date | Samples  Concentration | Variance
Concentration (n) (mg) ( 51)
11/17/2014 2.02 - - -
2/23/2015 158 - - Lo ]
91;4/2015 N 7163 - - ] -
12/7/2015 166 4 180 | 004442
2/29/2016 183 | 4 175 | 0.02527 |
6/16/2016 1.97 4 1.85 0.01909
9/26/2016 191 4 1.84 0.01809
BXS-3 (Downgra_dignt Weﬁlﬂllm
chioride Number of Average Sarrrple Sample Standard StUde"t. T'.TESt
Date .| Samples Concentration | Variance Deviation Statistic
Concentration (n) (®) (sz) (s) (t)z
11/17/2014 1.76 - - - - —
2/23/2015 : 1.38 - - - 1 - -
9/14/2015 187 - - - - -
12/7/2015 : 154 : 4; 7 7717647 D 070478 o 0.22 7 R :1 05 o
[ 2/29/2016  1.62 4 1.60 0.042 020 100
6/16/2016 1.57 4 1.65 0.023 0.15 -1.53
9/26/2016 2.13 4 1.72 0.078 0.28 -0.73
) BXS-2 (Downgradient Well)
Chioride Number of Average Sarrlple Sample Standard Student. T-.Test
Date .| Samples  Concentration Variance Deviation Statistic
Concentration (n) (®) (sz) (s) (t)z
11/17/2014 3.16 - — — ~ -
2/23/2015  2.32 - - - - -
9/14/2015 254 | - I B - -
12/772005  2.06 4 252 | 0221 047 2.81
2/29/2016 237 4 2.32 0.039 © 0.20 3.95
6/16/2016 2.52 4 2.37 0.049 0.22 3.43
9/26/2016 2.53 4 2.37 0.048 0.22 3.47
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Table C-2. Statistical Analysis of Groundwater Quality Results for Downgradient Wellis: Chloride

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 {(Downgradient Well)
[ a Chioride Number of |  Average Sal'fiple Sample Standard Student. T-.Test&
Date .| Samples  Concentration | Variance Deviation Statistic
Concentration (n) (®) (sz) (s) (t)z
11/17/2014 5.04 - — - - -
2/23/2015 4.56 - - — - -
9/14/2015 5.41 - ~ - — -
12/7/2015 4.58 - 4 - 490 o 07166 - ”70.41 13.52
2/29/2016  4.90 4 48 | 0157 040 13.85
' 6/16/2016 3.44 4 458 | 0697 083 635
9/26/2016 3.41 4 4.08 0.594 0.77 5.61
Notes

X = average concentration for downgradient well.
m, = average concentration for upgradient well.
n = number of samples.
st= sample variance in upgradient well.
2= sample variance in downgradient well.
s = sample standard deviation.
t = Student T-Test statistic.
-- = analysis not applicable.
* = statistic with no/zero difference.
! For non-detect concentrations, half of the reporting limit is used.

2 statistic in bold or gray is a statistically valid detection {according to the Student T-Test).
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Table C-3. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total

Organic Carbon (TOC)
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X - mg Critical Statistic:  t.=2.447
V[ (s'/n) +(s*/n) ]
BXS-4 (Upgradient Well)
TOC Numberof . Average San-'tple
Date . .| Samples Concentration | Variance
Concentration (n) (my) (51)
11/17/2014 078 - - -
2/23/2015 B 081 e - - -
o/142005 100 | - - | -
12/7/2015 094 4 0.88 0.01096
2/29/2016 0.79 4 0.89 0.01030
| 6/16/2016 0.85 4 090 0.00870 |
9/26/2016  0.86 4 086 | 0.00380
BXS-3 (Downgradient Well)
T0C Numberof  Average Sarf!ple Sample Standard Student. T-Test
Date . .| Samples Concentration | Variance Deviation Statistic
Concentration (n) () ( sz) (s) ( t)z
11/17/2014 18.00 — ~ — — —
2/232015 1900 | - N - '
9/14/2015 2150 . - - Ty T L
12/7/2015 17.10 4 18.90 3.607 1.90 18.95
2/29/2016 16.6 4 18.55 4.937 2.22 15.88
[ 616206 196 & 1w | 5200 228 15.59
9/26/2016 2200 4 18.83 6.202 249 14.41
BXS-2 (Downgradient Well)
ToC Number of Average Sarfaple Sample Standard Student' T'.TESt
Date . .| Samples Concentration  Variance Deviation Statistic
Concentration (n) (%) ( sz) (s) ( t)z
11/17/2014 13.80 -- - -- . - --
2/23/2015 1450 - - - - -
9/14/2015 12.80 - - . - -
12/7/2015 12.80 4 13.48 0.689 0.83 30.10
2/29/2016 15 4 13.78 1.309 1.14 22.44
6/16/2016 136 4 13.55 1.077 1.04 24.27
9/26/2016 13.30 4 13.68 0.889 0.94 27.01




Table C-3. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total

Organic Carbon (TOC)
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Well)

TOC Number of Average ’7Sarf\ple Sample Standard Student. T"TGSt
Date . 1| Samples | Concentration | Variance Deviation Statistic
Concentration (n) ®) (sz) (s) (t)z
11/17/2014 2.45 - - - — -
2/23/2015 2.47 - - - - -
o/142005 245 | - . L
12/7/2015 300 | a4 259 0074 027 17
2/29/2016 265 | 4 264 | 0065 025 12.76
6/16/2016 3.07 4 2.79 0.086 0.29 12.19
9/26/2016 331 4 3.01 0.074 0.27 14.70
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

s'= sample variance in upgradient well.

s? = sample variance in downgradient well.

s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

? Statistic in bold or gray is a statistically valid detection (according to the Student T-Test).
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Table C-4. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Chemical

Oxygen De

mand (COD)

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X - mg Critical Statistic: t.=2.447
V[ (s'/n)+(s*/n) ]
BXS-4 (Upgradient Well)
oD Numberof |  Average San:nple
Date . .| Samples Concentration | Variance
Concentration (n) (mg) (51)
11/17/2014 2.5 - - -
2/23/2005 25 - - -
9/14/2015 25 - - -
12/7/2015 2.5 _4 250 | 0.00000
| 2/29/2006 5 4 313 | 156250
6/16/2016 48 | 4 3.70 1.92667
9/26/2016 57 4 450 | 192667
BXS-3 (Downgradient Well)
cop Number of Average Sarrlple Sample Standard Student' T"TGSt
Date ., | Samples | Concentration | Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 65.2 - - - - -
2/23/2015 69.3 - - -- - -
9/14/2015 81.9 - - - - -
RpNs 726 | 4 75| 50550 1 e
2/29/2006 657 4 7238 48263 695 19.94
6/16/2006 761 | 4 7408 | 45883 677 2078
9/26/2016 854 | 4 7495 | 67.203 8.20 17.19
BXS-2 (Downgradient Well)
cop Number of Average Saf?P‘e Sample Standard Student. T-.Test
Date . .| Samples  Concentration | Variance Deviation Statistic
Concentration (n) ® (sz) (s) (t)z
11/17/2014 339 - -- - -- -
2/23/2015 36.9 - - - - -
9/14/2015 39.6 -- - - -- -
12/7/2015 - 38.2 74 371.5 5.9107 - 7724737 o 28.51
2/29/2016 441 4 3970 | 9.820 3.13 2334
6/16/2016 449 4 41.70 10.887 330 23.03
9/26/2016 40.6 4q 41.95 9.737 3.12 24.00
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Table C-4. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Chemical

Oxygen Demand (COD)

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

BXS-1 (Downgradient Well)

cob Number of Average Sat?ple . Sample Standard Student.T-.Test
Date . .| Samples | Concentration | Variance Deviation Statistic
Concentration (n) (%) ( sz) (s) (t)2

11/17/2014 5.6 - - - - -
2/23/2015 6.8 - - - - -
9/14/2015 82 - - - e
vppos 13 P T T T S P
2/29/2016 86 | 4  1.73 0.676 082 1119
6/16/2016 12.1 4 9.05 4.430 2.10 5.08
9/26/2016 9.9 4 9.48 4,189 2.05 4.86
Notes

X = average concentration for downgradient well.

mg = average concentration for upgradient well.

n = number of samples.

1 . . .
s- = sample variance in upgradient well.

2 . . .
s° = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.
-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

% Statistic in bold or gray is a statistically valid detection (according to the Student T-Test).
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Table C-5. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total

Coliform

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic:  t.=2.447
VI(s'/n)+(s"/n)]
BXS-4 (Upgradient Well)
! Number of Average Sample
Date Total Collfo'rmsl Samples | Concentration | Variance
Concentration (n) (m,) (51)
11/17/2014 0.5 - - -
2/23/2015 05 - - -
9/14/2015 05 -
12/7/201s 05 | 4 0.50 0.00000
| 2/29/2016 05 4 0.50 0.00000
6/16/2016 0.5 4 0.50 0.00000
9/26/2016 0.5 4 0.50 0.00000
BXS-3 {(Downgradient Well)
. Number of Average Sample sample Standard  Student T-Test
Date Total Coliformsl Samples : Concentration | Variance Deviation Statistic
Concentration (n) ®) (Sz) (s) (t)z
11/17/2014 0.5 - - _ - _
727/7237/2015 0.5 | -- - - - -
9/14/2015 05 _ - - - ~
s 05 1 4 oso Jomoe oo+
| 2/29/2016 05 4 05 | 0000 000 *
6/16/2016 0.5 4 0.50 0.000 0.00 *
9/26/2016 0.5 4 0.50 0.000 0.00 *
BXS-2 {Downgradient Well)
''''''' N | Number of Average Sample = sample Standard = Student T-Test
Date Total Cohformsl Samples  Concentration | Variance Deviation Statistic
Concentration (n) (®) ( sz) (s) (t)z
11/17/2014 0.5 - _ — - —
2mpors os | - - - - -
9/14/2015 05 - S R -
12/7/2015 05 4 050 | 000000 0.0 : .
2/29/2016 05 4 0.50 0.000 0.00 *
6/16/2016 0.5 4 0.50 0.000 0.00 *
9/26/2016 0.5 4 0.50 0.000 0.00 *
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Table C-5. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total

Coliform
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Well)

] Number of Average Sample | sample Standard = Student T-Test
Total Coliforms ) . o -
Date . .| Samples | Concentration | Variance Deviation Statistic
Concentration (n) ®) (sz) (s) ( t)z
11/17/2014 4.1 - - — - _
2/23/2015 _ 05 - - R R
9/14/2015 31 I - - - -
12/7/2015 2.0 4 243 2.383 154 249
2/29/2016 05 4 153 | 1603 127 162
6/16/2016 0.5 4 1.53 1.603 1.27 1.62
9/26/2016 0.5 4 0.88 0.563 0.75 1.00
Notes

% = average concentration for downgradient well.
m, = average concentration for upgradient well.
n = number of samples.

NT = not tested.

st= sample variance in upgradient well.

s’= sample variance in downgradient well.

s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

2 statistic in bold or gray is a statistically valid detection (according to the Student T-Test).
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Table C-6. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Field
Conductivity

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic:  t. = 2.447
V[ (s'/n) +(s’/n)]
BXS-4 (Upgradient Well)
- Number of Average Sample
Date Conductlvtty . | Samples  Concentration Variance
Concentration (n) (mg) (sl)
11/17/2014 190 - - -
2/23/2015 209 - - -
9/14/2015 204 - - -
rpos 208 | 4 i | e
a0t 20 | 4 aoeas | ses |
6/16/2016 216 4 21100 | 6800
9/26/2016 207 4 211.75 56.25
» BXS-3 (Downgradient Well) ,
. Number of Average Sampie Sample Standard | Student T-Test
Date Conductlv!ty .| Samples Concentration | Variance Deviation Statistic
Concentration (n) ®) (sz) (s) (t)z
11/17/2014 406 - - - - -
2/23/2015 430 - - - - -
9/14/2015 348 - - - L - -
wpos s | 4 msco | 1issss | a3 092 |
| 2/29/2006 413 | 4 39675 | 124892 35.34 1034 |
6/16/2016 450 | 4 40175 1,792.25 4233 | 885
9/26/2016 548 4 451.75 4,625.58 68.01 7.01
BXS-2 (Downgradient Well)
L Number of Average Sample Sample Standard | Student T-Test
Conductivity ) . oo . .
Date . .| Samples Concentration | Variance Deviation Statistic
Concentration (n) (®) ( sz) (s) (t)z
11/17/2014 819 - - - - -
2/23/2015 876 ~ - - - -
9/14/2015 807 - - - -
12/7/2015 784 4 82150 | 153100 39.13 31.01
2/29/2016 866 | 4 | 83325 2,00492 4478 | 2742
6/16/2016 817 | 4 81850 | 1,19367 = 3455 34.22
9/26/2016 747 4 803.50 2,553.67 50.53 23.12
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Table C-6. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Field
Conductivity

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

B BXS-1 (Downgradient Well) -
L Number of Average Sample Sample Standard | Student T-Test
Conductivity . . o L.
Date . 1| Samples Concentration Variance Deviation Statistic
Concentration (n) ® (sz) (s) (t)z
11/17/2014 281 - - - - -
2/23/2015 292 — - — — -
9/14/2005 283 | -~ - -
12/7/2015 312 4 29200 | 20067 1417 | 1103 |
2/29/2016 317 4 30100 | 26067 1615 | 1014
6/16/2016 397 4 327.25 2,386.92 48.86 4.69
9/26/2016 380 4 351.50 1,877.67 43.33 6.34
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

st= sample variance in upgradient well.

s’= sample variance in downgradient well.

s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting {imit is used.

? statistic in bold or gray is a statistically valid detection (according to the Student T-Test).

Page 12 of 36



Table C-7. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Nitrate +

Nitrite as Nitrogen
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X - mg Critical Statistic: t.=2.447
VI(s'/n) +(s’/n)]
7777777 BXS-4 (Upgradient Well)
Nitrate, Nitrite | Number of Average Sample
Date asN Samples | Concentration | Variance
Concentration’ (n) (my) (s")
11/17/2014 0.025 - — —
2/23/2015 0.025 -- - -
9/14/2015 0.025 - - -
12/7/2015 0.025 4 0.03 0.00000
i 2729/2016 N 005 o o i i 7”770.03 o 0.00016
| 6/16/2016 005 4 004 |000021
'9/26/2016  0.05 4 004 | 0.00016
) - BXs-3 (Downgradient Well)
. Nitrate, Nitrite | Number of Average Sample | sample Standard | Student T-Test
Date asN Samples = Concentration | Variance Deviation Statistic
Concentration® (n) (x) (s) (s) (t)’
11/17/2014 0.025 - - - - -
2/23/2015 0.025 - - - - -
9/14/2015 0026 - - - - T
12/7/2015 0025 | 4 003 | 0000 © 0.00 1.00
| 2/29/2016 005 | 4 003 0000 001 004
| 6/16/2016 0.05 4 004 0000 001 004
9/26/2016 0.160 4 0.07 0.004 0.06 0.91
BXS:E/(Downgragient Well)
Nitrate, Nitrite | Number of Average Sample sample Standard | Student T-Test
Date asN Samples | Concentration | Variance Deviation Statistic
Concentration® (n) (x) (s) (s) (t)’
11/17/2014 0.025 - - ~ — —
2/23/2015 0.025 -- - - - -
9/14/2015 : 0.025 - - B - - -
12/77201s 0025 | 4 0.03 0.000 0.00 *
2/29/2016 0.025 4 0.03 0000 000 7 *
6/16/2016  0.025 4 0.03 0.000 0.00 .
9/26/2016 0.025 4 0.03 0.000 0.00 *
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Table C-7. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Nitrate +

Nitrite as Nitrogen

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

BXS-1 (Downgradient Well)

Nitrate, Nitrite | Number of Average Sample | sample Standard | Student T-Test
Date asN Samples  Concentration | Variance Deviation Statistic
Concentration® (n) (x) (s (s) ()’
11/17/2014 0.025 _ ~ — — —
2/23/2015 0.070 - - - - -
9/14/2015  01ss | - - - - -
12/7/2015 0368 | 4 015 0023 015 170
[ 2/29/2016 0.39 4 025 0.025 0.16 - an
6/16/2016 0.22 4 0.28 0.013 0.11 4.31
9/26/2016 0.22 4 0.30 07.009 0.09 5.55
Notes

X = average concentration for downgradient well.
m, = average concentration for upgradient well.
n = number of samples.

NO, = nitrite.

NO; = nitrate.

s'= sample variance in upgradient well.

s’= sample variance in downgradient well.

s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

? statistic in bold or gray is a statistically valid detection (according to the Student T-Test).
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Table C-8. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Field pH
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic:  t.=2.447
VI(s'/n) + (s*/n)]
BXS-4 (Upgradient Well)
Field pH Number of Averagei. San_mle
Date .| Samples | Concentration | Variance
Concentration (n) (mo) (51)
11/17/2014 7.48 - - -
2/23/2015 7.28 - - -
o/14/2015 750 - - -
12/7/2005  7.06 4 733 0.04227
2/29/2016 698 | 4 121 0.05477
6/16/2016 7.69 4 7.31 0.11729
9/26/2016 6.84 4 7.14 0.14149
__ BXS-3 (Downgradient Well)
Field pH Number of Average Sarf:ple Sample Standard Student.T-.Test
Date ., | Samples | Concentration  Variance Deviation Statistic
Concentration (n) x) (sz) (s) (t)z
11/17/2014 5.99 - - _ _ -
2/23/2015 5.84 - -- - - o -
9/14/2015 626 - - - ]
12/7/205. 604 | 4 603 | 0030 017
2/29/2016  6.00 4 604 | 0030 017
6/16/2016 6.49 4 6.20 0.051 0.23
9/26/2016 6.19 4 6.18 0.049 0.22
BXS-2 (Downgradient Well) N
Field pH Number of Average San.'!ple . Sample Standard Student.T-.Test
Date ., | Samples Concentration | Variance Deviation Statistic
Concentration (n) () (sz) ! (s) (t)z
11/17/2014 5.88 - - -- - -
2/23/2015 . 5.78 - - - - --
9/14/2005 624 | -~ - | L
12/7/2015 594 4 5% | 0033 020
2/29/2016 595 4 598 | 0037 019 i
6/16/2016 6.57 4 6.18 0.089 0.30
9/26/2016 6.10 4 6.14 0.088 0.30
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Table C-8. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Field pH
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Wetll)

Field pH Number of Average 53".19'9 Sample Standard Student-T-.Test
Date . .| Samples = Concentration | Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 5.69 — - - - -
2/23/2015 5.86 - - - - -
| 9/14/2015 602 | - - - -
s s | a i T em
2/29/2016 58 | 4 576 | 0106 033 o
6/16/2016 603 | 4 580 0125 035
9/26/2016 5.81 4 5.75 0.105 0.32
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

1 . . .
s = sample variance in upgradient well.

2 . . .
s” = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.
* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

2 Statistic inbold or groy isa statistically valid detection {according to the Student T-Test).
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Table C-9. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total

Dissolved Solids (TDS)
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mq Critical Statistic: t.=2.447
vV [(s'/n) +(s*/n)]
BXS-4 (Upgradient Well)
DS Number of Average Sar?ple
Date . .| Samples  Concentration | Variance
Concentration (n) (mg) (51)
11/17/2014  NT - - -
2/23f2015 122 - o -
9/14/2015 111 - - -
12/7/2015 112 - ~ -
2/29/2016 101 4 111.50 73.67
i 6/16[%016 [ ]:18 o 4 110.50 49.977”77
9/26/2016 143 4 118.50 316.33
BXS-3 (Downgradient Well)
108 Number of Average Saff‘Ple Sample Standard Student-T-'Test
Date . .| Samples  Concentration A Variance Deviation Statistic
Concentration (n) () ( 52) (s) (t)2
11/17/2014 - NT, - - - - -
2/23/2015 325 - - - -
9/14/2015 267 - - - - -
12/7/2015 285 - ~ - - -
2/29/2016 290 4 291.75 588.92 24.27 14.01
6/16/2016 301 4 285.75 200.92 14.17 22.14
9/26/2016 311 4 29675 | 13492 | 1162 16.78
BXS-2 (Downgradient Well)
105 Number of Average Sa'T\P'e Sample Standard StUdeﬂt. T'.TESt
Date ., | Samples | Concentration | Variance Deviation Statistic
Concentration (n) ®) ( sz) (s) ( t)z
11/17/2014 033 - - - - -
2/23/2015 034 - - . - -
9/14/2015 046 P - -
12/7/2015 0.27 - - - - -
2/29/2016 0.5 4 0.39 0.01 0.11
6/16/2016 : 0.48 4 043 0.01 0.11
[ 9/26/2016  0.20 4 0.36 0.02 015




Table C-9. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total

Dissolved Solids (TDS)
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (D_gwngradient Well)

DS Number of  Average SBTP'G Sample Standard Student.T-_Te‘?t‘
Date . 4| Samples Concentration | Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 8.42 -- - - - -
2/23/2005s 774 | - L O - -
omaaois o R T -
12/7/2015 070 | - - -
12/29/2016 9.00 4 928 | 154 124
6/16/2016 6.87 4 9.06 2.62 1.62
9/26/2016 6.00 4 8.14 4.50 2.12
Notes

X = average concentration for downgradient well.
m, = average concentration for upgradient well.
n = number of samples.

NT = not tested.

s'= sample variance in upgradient well.

s’= sample variance in downgradient well.

s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

? Statistic in bold or groy is a statistically valid detection {(according to the Student T-Test).
3 The four concentrations used for the 2/23/2015 analysis include concentrations from 12/23/2013, 3/17/2014, and 9/29/201
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Table C-10. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Sulfate
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic:  t.=2.447
VI(s'/n)+(s*/n)]
B BXS-4 (Upgradient Well)
Numberof  Average Sample
Sulfate . .
Date . .| Samples  Concentration | Variance
Concentration (n) (mg) ( Sl)
11/17/2014 1.56 - - -
2/23/2015 0.81 - - --
9/14/2015 120 - - B
wipos 10 4 11| oosewm
2/29/2016 12 4 1.08 0.03390
6/16/2016 1.05 4 1.14 0.00590
9/26/2016 1.50 4 1.21 0.04140
B BXS-3 (Downgradient Well)
Sulfate Number of Average Sar§1ple Sample Standard StUdEﬂt.T'.TESt
Date . .| Samples Concentration | Variance Deviation Statistic
Concentration (n) (®) (sz) (s) (t)z
11/17/2014 0.18 - -~ — — —
2/23/2015 022 - - I - : -
9n4/201s 039 | - - 1 - -
12/772005 018 | 4 024 | 0010 010 i
2/29/2016 116 4 049 0209 046
6/16/2016 1.13 4 0.72 0.254 0.50
9/26/2016 0.94 4 0.85 0.210 0.46
BXS-2 (Downgradient Well) N
Sulfate Number of Average Sar!mple Sample Standard Student.T-.Test
Date . . Samples & Concentration | Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)’
11/17/2014 0.33 - - - - -
2/23/2015 034 - - - - : -
9/14/2015 046 - - -
12/7/2015. 027 | 4 035 | 0006 008 505
2/29/2016 05 4 039 | 0011 011
6/16/2016 0.48 4 0.43 0.011 0.11
9/26/2016 0.20 4 0.36 0.023 0.15
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Table C-10. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Sulfate
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 {Downgradient Well)

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

1 . . .
s~ = sample variance in upgradient well.

2 N . .
s” = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

? Statistic in bold or g2y is a statistically valid detection (according to the Student T-Test).

- B Sulfate Numberof =~ Average | Sample = sample Standard | StudentT-Test
Date ., | Samples Concentration | Variance Deviation Statistic
Concentration (n) (%) (s) (s) (t)?
11/17/2014 8.42 - - - - n
2/23/2015 7.74 - - - - -
9/14/2017577” 9.66 - I - - ]
12/7/2015 1070 | 4 913 1727 131 11.80
2/29/2016 900 | 4 9.28 1.537 124 1283
6/16/2016 687 | 4 906 | 2616 162 962
9/26/2016 6.00 4 8.14 4.495 2.12 6.47
Notes
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Table C-11. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Tannin

and Lignin
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X -mg Critical Statistic: t.=2.447
V[(s'/n) +(s*/n) ]
BXS-4 (Upgradient Well)
Tanin and Number of Average Sample
Date Lignin Samples = Concentration | Variance
Concentration® (n) (my) (s')
11/17/2014 0.29 - - -
2/23/2015 0.31 -- - -
9/14/2015 0.22 e |
12/7/2015 034 | 4 029 | 0.00260
2/29/2006 02 | 4 027 | 0.00463
6/16/2016 0.21 4 0.24 0.00429
9/26/2016 0.12 4 0.22 0.00829
BXS-3 (Downgradient Well)
Tanin and Number of Average Sample | sample Standard @ Student T-Test
Date Lignin Samples | Concentration | Variance Deviation Statistic
Concentration’ | (n) (%) (s’) (s) v’
11/17/2014 20.50 - - - -- -
2/23/2015 23.00 | - - - T -
9/14/2015 449 | - - - o -
12/7/2015 113 | 4 1228 | 122498 11.07 217
'2/29/2016 53 4 848 96962  9.85 167
6/16/2016 7.8 4 4.68 7.586 2.75 3.22
9/26/2016 3.75 4 4.50 7.816 2.80 3.06
BXS-2 (Downgradient Well)
Taninand | Number of Average Sample = Sample Standard  Student T-Test
Date Lignin samples | Concentration | Variance Deviation Statistic
Concentration® (n) (x) (s%) (s) ty’
11/17/2014 1.37 -- - - - -
2/23/2015 133 - - - T i -
9/14/2015 134 - - - - -
12/7/2015 123 | 4 132 | 0004 0.06 25.91
2/29/2016  1.32 4 131 | 0003 0.05 24.47
6/16/2016 1.19 4 1.27 0.005 0.07 21.17
9/26/2016 1.04 4 1.20 0.014 0.12 13.20
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Table C-11. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Tannin

and Lignin

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

BXS-1 (Downgradient Well)

Taninand |Numberof  Average Sample  Sample Standard @ Student T-Test
Date Lignin Samples  Concentration | Variance Deviation Statistic
Concentration’ | (n) (x) (s”) s) v’
11/17/2014 0.11 - - — - -
2/23/2015 0.15 - N - _ -
9/14/2015s 009 | - - - L
R T R Y. S T ;o
| 2/29/2006  0.05 e 011 | 0002 005 89
6/16/2016 0.09 4 0.09 0.001 0.04 3G
9/26/2016 0.11 4 0.10 0.001 0.04 43
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient well.
n = number of samples.

s' = sample variance in upgradient well.

§’= sample variance in downgradient well.

s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

* = gtatistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

2 Statistic in bold or gray is a statistically valid detection {according to the Student T-Test).
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Table C-12. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Arsenic
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic: t.=2.447
VI(s'/n)+(s*/n)]
BXS-4 (Upgradient Well)
. Number of Average Sample
Date Arsemc. .| Samples  Concentration Variance
Concentration (n) (mg) (51)
11/17/2014 5.70 - - -
2/23/2015 5.90 - - -
9/14/2015 530 I -
12/72005 632 4 596 | 0.06810
2/29/2016 = 6.3 4 611 | 0.05610
6/16/2016 6.1 4 6.16 0.03877
9/26/2016 6.56 4 6.32 0.03547
BXS-3 (Downgradient Well)
Arsenic Number of Average Sar?lple Sample Standard Student.T-.Test
Date . .| Samples | Concentration | Variance Deviation Statistic
Concentration (n) ® (sz) (s) (t)z
11/17/2014 174 - - - - -
2/23/2015 163 - . - - -
D S I S S -
12/7/2015 174 4 17400 | 80.667 898 3740
2/29/2016 147 4 167.25 | 262917 1621 19.87
6/16/2016 138 4 161.00 490.000 22.14 13.99
9/26/2016 191 4 162.50 595.000 2439 12.81
- BXS-2 (Downgradient Well)
Arsenic Number of Average San.'lple Sample Standard Student.T-‘Test
Date ., | Samples Concentration | Variance Deviation Statistic
Concentration (n) (®) ( Sz) (s) (t)’
11/17/2014 0.70 - - - - -
2/23/2015 0.70 - ~ - - -
9/14/2015 060 - - - - .
12/772015 0.76 4 069 | 0004 0.07
$2/29/2016 069 4 0.69 10.004 0.07
6/16/2016 0.7 4 0.69 0.004 0.07
9/26/2016 0.47 4 0.66 0.016 0.13
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Table C-12. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Arsenic
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Well)

Arsenic Numberof  Average San.'lple Sample Standard Stuclent- T-Test
Date ., | Samples  Concentration | Variance Deviation Statistic

Concentration (n) (®) (sz) (s) (t)z
11/17/2014 0.30 - - - _ _
2/23/2015 0.20 - -- - - --
9/14/2015 050 | - - — _ -
wppos oz | a4 om | oow o
T 031 [ o017 o1
é/lE/ZOIG - 07367 7 4 o 07347 | 0012 0.11
9/26/2016 0.25 4 0.28 0.001 0.02
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

1 . . .
s~ = sample variance in upgradient well.

5* = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

2 statistic in bold or grizy is a statistically valid detection (according to the Student T-Test).
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Table C-13. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Barium
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X - mg Critical Statistic:  t.=2.447
VI(s'/n)+(s’/n)]
BXS-4 (Upgradient W?JD,
. Numberof |  Average Sample
Date Banum. .| Samples  Concentration | Variance
Concentration (n) (my) ( sl)
11/17/2014 27.7 -- - -
2/23/2015 27.7 - - ~
/142005 300 O e
o 21 a T Tmm |13
2/29/2016 286 4 2850 | 1.18000 |
6/16/2016 30.5 4 29.20 1.64667
9/26/2016 31.2 4 29.50 2.64667
BXS-3 (Downgradient Well)
Barium Number of Average Sa"f'Ple Sample Standard Student. T-.Test
Date . 4| Samples | Concentration | Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 130.0 - - - - --
223015 1270 | - - -
9/14/2015 1520 - - - - -
12/7/2015 1620 | 4 142.75 | 288917  17.00 13.44
'2/29/2016 115 | 4 © 139.00 | 472.667 2174 10.15
6/16/2016 109 4 134.50 697.667 26.41 7.96
9/26/2016 128.0 4 128.50 561.667 23.70 8.33
~ BXs-2 (Downgradient Well)
Barium Number of Average 53“."P|e Sample Standard Student. T-.Test
Date ., | Samples | Concentration | Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 49.6 - - - - -
2/23/2015 47.0 - - — - -
9/14/2015 466 - . - - o
12/7/2015 437 4 4673 | 5.836 242 13.79
2/29/2016 478 4 4628 | 3.196 179 ' 16.99
6/16/2016 43.5 4 45.40 4,567 2.14 13.00
9/26/2016 319 4 41.73 46.829 6.84 3.48
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Table C-13. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Barium
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Well)

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

1 . N .
s” = sample variance in upgradient well.

2 . . N
s” = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

' For non-detect concentrations, haif of the reporting limit is used.

2 statistic in bold or gray is a statistically valid detection {(according to the Student T-Test).

Barium Number of Average 53"."P|e Sample Standard Studeﬁtfl’-.Test
Date . .| Samples Concentration | Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 153 - — - — -
2/23/2015 13.1 - - - . -
9/14/2015 14.4 - - - - -
12/7/2015 132 | 4 © 14.00 1.100 1.05 1834
| 2/29/2006 145 | a4 1380 | 0567 075 22.25
6/16/2016 = 188 4 1523 | 6.029 2.46 1009
9/26/2016 17.7 4 16.05 6.937 2.63 -8.69
Notes
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Table C-14. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Copper

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic:  t. = 2.447
VI(s'/n)+(s/n)]
BXS-4 (Upgradient Well)
Numberof | Average Sample
Copper i .
Date . .| Samples  Concentration | Variance
Concentration (n) (mg) ( 51)
11/17/2014 2.0 - - -
2/23/2015 0.1 - - -
9/14/2005 20 | - - -
12/7/2015 20 | 4 1.53 0.87423 |
2/29/2016 20 | 4 153 0.87423 |
6/16/2016 11 4 1.78 0.20250
9/26/2016 2.0 4 1.78 0.20250
BXS-3 (Downgradient Well)
Copper Number of |  Average Sarrtple Sample Standard StUdent_T'_TESt
Date . .| Samples Concentration | Variance Deviation Statistic
Concentration (n) (®) ( sz) (s) (t)z
11/17/2014 2.0 — - ~ - -
2/23/2015 03 | - - - - T
9/;[4/2015 2.0 - — - WAi S - -
12/7/2015 13 4 141 0618 079 -0.20
2/29/2016 20 4 1.41 7 aéiéﬁ - 07797 i -072077
6/16/2016 11 4 1.60 0.220 0.47 -0.33
9/26/2016 2.0 4 1.60 0.220 0.47 -0.33
_BXS-2 (Downgradient Well)
Copper Number of Average Sarrlple Sample Standard Student.T-.Test
Date . .| Samples | Concentration | Variance Deviation Statistic
Concentration (n) (x) (sz) (s) (t)z
11/17/2014 2.0 - - - - -
2/23/2015 23 - B - - -
9/14/205 21 | - . - - -
12/772015 34 | 4 246 | 0415 064 163
2/29/2016 24 4 | 2.7567 - 0é3é o 76.578 7 136 7
6/16/2016 3.7 4 2.90 0.593 0.77 1.86
9/26/2016 1.9 4 2.85 0.710 0.84 1.71

Page 27 of 36



Table C-14. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Copper
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Well)

Copper Number of  Average Sarfiple Sample Standard Student' T-.Test
Date ., | Samples Concentration | Variance Deviation Statistic
Concentration (n) (%) (s) (s) (t)?
11/17/2014 2.0 -- - -- - -
2/23/2015 1.8 - - -- - -
9/14/2015 13.6 - - -- - -
12/7/2015 34 | a4 5.20 31.912 565 128 |
2/29/2006 2.2 4 525 | 31496 5.61 131 |
6/16/2006 83 | 4 688 | 27063 520 193
9/26/2016 1.2 4 3.78 9.909 3.15 1.22
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient weil.

n = number of samples.

1 . . .
s~ = sample variance in upgradient well.

2 . . .
s” = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

2 statistic in bold or groy is a statistically valid detection (according to the Student T-Test).
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Table C-15. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Iron

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic:  t.=2.447
V[(s'/n) +(s*/n)]
BXS-4 (Upgradient Well)
Number of Average
Date Iron ., | Samples | Concentration | Sample Variance
Concentration (n) (mg) (51)
11/17/2014 70.0 - - -
2/23/2015 73.2 - - -
9/14/2015 535 - -
2o s T a T e | e
2/29/2016 95 4 6943 367.39
6/16/2016 55.2 4 64.93 403.09
9/26/2016 68.0 4 68.55 345.21
BXS-3 (Downgradient Well)
iron Number of Average ] Sample Standard Student. T'.TGSt
Date ., | Samples | Concentration | Sample Variance Deviation Statistic
Concentration (n) ®) ( sz) (s) (t)z
11/17/2014 120,000 - - - - -
2/23/2015 114,000 - T - ~ — . -
9/14/2015 122000 | - ~ R L - -
12/7/2015 126,000 4 120500 | 25000000 5000 4817
| 2/29/2016 106,000 | 4 117,000 78,666,667 8869 2637
6/16/2016 108,000 4 115,500 99,666,667 9,983 23.13
9/26/2016 107,000 4 111,750 90,916,667 9,535 23.43
- BXS-2 (Dovgngradient Well) -
iron Number of Average ] Sample Standard Student. T-Test
Date . ,| Samples Concentration | Sample Variance Deviation Statistic
. Concentration (n) (®) ( sz) (s) (t)z
3/17/2014 424 - — - - —
6/2/2014 421 - - - - -
9/29/2014 409 - - - L
11/17/2014 421 4 a9 44 6.7 59.75
2/23/2015 375 4 407 | 4713 217 2325 |
9/14/2015 358 4 391 856 29.3 18.36
12/7/2015 361 4 379 848 29.1 17.96
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Table C-15. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Iron
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

BXS-1 (Downgradient W;eﬂ)_m_wv B
ron Number of Average ‘ Sample Standard Student.T-.Test
Date . .| Samples | Concentration | Sample Variance Deviation Statistic
Concentration (n) ®) (Sz) (s) (t)z
11/17/2014 10.0 -- - -- -- --
2/23/2015 10.0 -- -- -- -- --
opa2o1s 64 | - - -
1272005 90 | & 8.85 2890 170 1085
2/29/2016 100 | 4 885 | 2890 170 1210
6/16/2016 3.0 4 710 9773 313 1117 |
9/26/2016 10.0 4 8.00 11.333 3.37 -11.61
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

st= sample variance in upgradient well.

2 . . .
s” = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

? statistic in bold or gray is a statistically valid detection (according to the Student T-Test).
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Table C-16. Statistical Analysis of Groundwater Quality i!esults for Downgradient Wells:
Manganese

Former J.H.B

axter South Woodwaste Landfill

Arlington, Washington

Student T-Test Formula: X - mg Critical Statistic: t.=2.447
V[(s'/n) +(s°/n)]
BXS-4 (Upgradient Well)
Manganese Number of Average )
Date ~, | Samples  Concentration | Sample Variance
Concentration (n) (my) ( 51)
11/17/2014 115 - -
2/232005 120 | - - ~
9/14/2005 114 I N
12/7/2015 110 4 114.75 1691667
2/29/2016 105 4 112.25 40.25000
6/16/2016 118 4 111.75 30.91667
9/26/2016 124 4 114.25 70.91667
BXS-3 (Downgradient Well)
Number of Average Sample Standard  Student T-Test
Manganese . - o, at
Date ~ , | Samples | Concentration | Sample Variance Deviation Statistic
Concentration (n) (x) ( sz) (s) (t)z
117/7177”/727014 B 8,620 - - - i - B -
2/23/2015 10,100 | - - - - ’
9/14/2015 5,290 - - - - -]
12/7/2015 5,990 4 7500 5,059,533 2,249 657
2/29/2016 11,800 4 8,295 9,962,033 3,156 5.19
| 6/16/2016 13,900 4 9,245 18,144,700 4,260 429
9/26/2016 4,620 4 9,078 20,023,492 4475 4.01
BXS-2 (Downgradient Well)
Number of Average Sample Standard | Student T-Test
Manganese . . . et
Date .| Samples ' Concentration | Sample Variance Deviation Statistic
Concentration (n) (®) ( sz) (s) (t)z
11/17/2014 1,680 | - - i - - -
2/23/2015 1,580 - - - ) - -
9/14/2015 1,570 - - - —- B
12/7/2015 1,500 4 1,583 5,492 74.11 39.55
2/29/2016 1,600 4 1,563 1,892 43.49 65.99
6/16/2016 1,580 4 1,563 1892 43.49 66.17
9/26/2016 1,200 4 1,470 34,267 185.11 14.63
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Table C-16. Statistical Analysis of Groundwater Quality Results for Downgradient Wells:
Manganese

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

S BXS-1 (Downgradient Well)
Number of Average Sample Standard | Student T-Test
Manganese . . .- e
Date ", | Samples Concentration | Sample Variance Deviation Statistic
Concentration (n) (®) ( sz) (s) ( t)z
11/17/2014 265 - - - - -
2/23/2015 311 S R I o - -
o/14/2015 238 | - - T -
12/7/2015 321 4 284 1525 39.05 8.61
2/29/2016 150 4 255 | 6269 79.17 3.53
6/16/2016 249 4 240 4915 70.11 3.55
9/26/2016 290 4 253 5539 74.42 3.68
Notes

X = average concentration for downgradient well.

mg = average concentration for upgradient well.

n = number of samples.

st= sample variance in upgradient well.

= sample variance in downgradient well.

s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

? statistic in bold or gray is a statistically valid detection {according to the Student T-Test).
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Table C-17. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Nickel
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mg Critical Statistic: t.=2.447
V[(s'/n) +(s*/n)]
BXS-4 (Upgradient Well)
Nickel Number of Average .
Date . .| Samples  Concentration | Sample Variance
Concentration (n) (m,) (51)
11/17/2014 1.1 - - -
2/23/2015 04 - - -
o/14/2015 20 - -
12/7/2015 20 4 137 062890 |
'2/29/2016 20 4 159 0.67240
6/16/2016 0.4 4 1.60 0.64000
9/26/2016 2.0 4 1.60 0.64000
B BXS-3 {Downgradient Well) B
Nickel Number of Average ] Sample Standard Student. T"TESt
Date ., | Samples  Concentration | Sample Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 19.7 - - - - -
2/23/2015 18.9 - - -- - -
9/14/2015 18.0 ] - 7 . e - 7 - 7 R
12/7/2015 206 4 19.30 1233 111 2629
2/29/2016 184 4 18.98 1300 114 2498
6/16/2016 20.8 4 19.45 2.117 1.45 21.55
9/26/2016 14.8 4 18.65 7.770 2.79 11.77
BXS-2 (Downgradient Well)
Nickel Number of Average ) Sample Standard Student. T"TESt
Date ., | Samples | Concentration | Sample Variance Deviation Statistic
Concentration (n) (%) ( sz) (s) (t)z
11/17/2014 35.8 ~ - - - -
2/23/2015 341 - - - - ~ -
9/14/2015 305 - - - -
12/7/2005 293 | 4 3243 | 92» 3.04 19.79 |
2/29/2016 325 4 31.60 4520 . 213 26.45
6/16/2016 31.8 4 31.03 2.009 1.42 36.23
9/26/2016 21.6 4 28.80 24.927 4.99 10.76
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Table C-17. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Nickel
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Well)

Nic;;l_ | Number of Average ) Sample Standard Student. T'.TESt
Date . .| Samples | Concentration Sample Variance Deviation Statistic
Concentration (n) (®) (sz) (s) (t)z
11/17/2014 10.0 - - _ — -
2/23/2015 9.3 - - - - -
L9/14/2015 - 7.7 N - i - - - -
12/7/2015 6.6 4 840 2355 153 814
2/29/2016 66 | 4 7.55 1.607 1.27 197
6/16/2016 9.2 4 753 1516 1.23 8.09
9/26/2016 8.4 4 7.70 1.720 131 7.96
Notes

X = average concentration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

1 - . .
s” = sample variance in upgradient well.

2 . . .
s” = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

' For non-detect concentrations, half of the reporting limit is used.

2 statistic in bold or groy is a statistically valid detection (according to the Student T-Test).
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Table C-18. Statistical Analysis of Groundwater Quality Results for Downgradient Wellis: Zinc
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Student T-Test Formula: X-mp Critical Statistic: t.=2.447
VI(s'/n)+(s’/n)]
BXS-4 (Upgradient Well)
- ] Numberof  Average o
Date Zinc . ,| Samples | Concentration | Sample Variance
Concentration (n) (mg) ( sl)
11/17/2014 2.5 - -- -
2/23/2015 04 | - - -
o/192005 20 S R
12/77205 32 | a4 203 141583
2/29/2006 21 | 4 1.93 1.32917
6/16/2016 4.3 4 2.90 1.16667
9/26/2016 2.0 4 2.90 1.16667
- BXS-3 (Downgradient Weil)
Zinc Number of Average ' Sample Standard Student. T-.Test
Date ., | Samples ' Concentration Sample Variance Deviation Statistic
Concentration (n) (®) ( sz) (s) ( t)z
11/17/2014 23 - — - - -
2/23f2015 21 | - - - - ) - i
9/14/2015 2.0 - - I R
12/7/2015 05 4 173 | 0682 0.83 041
© 2/29/2016 41 4 2.18 2.183 148 027
6/16/2016 2.8 4 2.35 2.270 1.51 -0.59
9/26/2016 21 4 2.38 2.249 1.50 -0.57
BXS-2 {Downgradient Well)
Zine Number of Average . Sample Standard Student' T-‘Test
Date ., | Samples Concentration | Sample Variance Deviation Statistic
Concentration (n) ®) (Sz) (s) (t)z
11/17/2014 44 ~ - - - —
2/23/2015 6.5 - - - -
9/14/2015 31 | - - - -
12/7/2015 44 4 4.60 1.980 141 279
2/29/2016 7.9 4 548 4.576 214 2.92
6/16/2016 3.3 4 4.68 4949 2.22 1.44
9/26/2016 2.1 4 4.43 6.249 2.50 1.12
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Table C-18. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Zinc
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

BXS-1 (Downgradient Well)
Zinc Numberof  Average ' Sample Standard StUdENt.T"TESt
Date . .| Samples | Concentration | Sample Variance Deviation Statistic
Concentration (n) (%) (sz) (s) (t)z
11/17/2014 2.1 - - - - -
2/23/2015 29 - - - - -
9/14/2015 3620 - - - - e - |
12/7/2015 137 4 9518 | 31670 17796 105
2/29/2016 21 a4 95.18 31,670 17796 105
6/16/2016 13.0 4 97.70 31,0 17628 108
9/26/2016 1.2 4 7.50 46 6.77 1.34
Notes

X = average concentration for downgradient weil.

m, = average concentration for upgradient well.

n = number of samples.

1 . . .
s” = sample variance in upgradient well.

s° = sample variance in downgradient well.

s = sample standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the reporting limit is used.

2 statistic in bold or gray is a statistically valid detection (according to the Student T-Test).
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Appendix D




Arsenic Transport Model and Calculations

Naturally occurring arsenic can become mobilized in landfill groundwater interactions due
enhanced microbial activity around disposed organic material. The wood shaving/bark
woodwaste provides organic content which fuels microbial induced anaerobic groundwater
conditions. The observation of low pH, negative oxidation reduction potential (ORP), low
dissolved oxygen content, and diminishing concentrations of sulfate across the Site indicate the
occurrence of these reduced conditions (USGS, 2006). Consequently, arsenic bearing minerals
such as orpiment (arsenic sulfide) or arsenic rich pyrite (iron sulfides) can become unstable,
allowing the dissolution or desorption of previously immobile arsenic (EPA, 2007). High
concentrations of dissolved iron and manganese in the downgradient well (BXS-3) suggest that
the process of mineral desorption may be occurring within the Site.

As the reduced site groundwater blends with the more aerobic and oxidizing background
aquifer, it can be expected that downgradient groundwater rapidly returns to aerobic
conditions. A multitude of complexing and precipitation processes occur in oxic groundwater
conditions that reduce arsenic mobility. Additional groundwater water quality data was taken
from United States Geologic Survey (USGS) monitored wells in the proximity to landfill to
better determine background aquifer conditions (Figure D-1). The water quality data found
(Table D-1) indicates that reduced site groundwater will mix with a generally higher pH and
oxygenated background aquifer (high dissolved oxygen generaily associated with positive
oxidation potential values). These oxidizing conditions, in turn, induce more rapid sorption and
precipitation of arsenic. Figure D-2 below demonstrates the mineral solubility of some common
arsenic bearing minerals (pyrite and goethite) and their sorbing characteristics relative to
oxidation potential (Eh) and pH. As show in the figure, a positive oxidation potential and
increasing pH correspond to greater propensity for arsenic precipitation and sorption.
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Figure D-2. Eh-pH diagrams for arsenic and iron at 25°C for coupled iron- and sulfate-reducing
systems. These paired diagrams show the relative distribution of potentially adsorbing arsenic
species (left) relative to representative types of Fe-bearing sorbents (right) that are predicted to
occur as a function of Eh and pH. (Figure 6.4, EPA 2007).



Conservative Solute Transport Model

To quantify the potential offsite migration of dissolved arsenic a conservative modeling
approach was taken. Using the Quick Domenico model, an advection-dispersion calculation for
solute transport, arsenic was modeled as if no redox or sorptive forces were occurring. As
previously noted, the redox conditions of arsenic once mixed with the more oxic background
aquifer the mobile arsenic fraction will likely be rapidly reduced. This conservative approach
provides a “worst case” scenario for the persistence of the highest observed concentration of
arsenic.

The Domenico model was developed using the Site’s most recent groundwater data in
conjunction with guidance from the Domenico Spreadsheet Analytical Model Manual
developed by the California Regional Water Quality Board (SWRCB). Some of the conservative
assumptions in our calculation and this model include:

The finite source dimension, delineated by interwell arsenic concentrations.
Steady state source at the highest observed arsenic concentration.

s Contaminant concentration estimated at the centerline of the plume.

No retardation (e.g., sorption) in transport process.

The sensitive parameters involved in the Domenico advection-dispersion model are
conductivity and dispersivity. Generally dispersivity values were scaled to the nearest
downgradient monitoring well or receptor point, however, very large dispersion values are
generally considered less conservative. The results of a water well survey, conducted on March
10, 2016 using the Washington Department of Ecology’s Well Log Database, indicated the
nearest downgradient water well is approximately 6,000 feet northwest of the landfill (Figure D-
1). Consequently the upper range of the United States Environmental Protection Agency (US
EPA) recommended longitudinal dispersivity of 323 feet was selected (EPA 1996; SWRCB 1999).
Associated transverse and vertical dispersivity values were calculated using this method.

The Domenico model was evaluated using the highest observed arsenic concentration in 2016
(BXS-3, 314 Quarter 2016) as well as the highest calculated site hydraulic conductivity (Table 2).
The models were set to a 10 year run period, at which point the concentrations of the models
have reached the furthest downgradient extent (given a constant source). The modeled source
area was set to a width of 100 feet about BXS-3; other downgradient wells BXS-2 and BXS-1
have not exhibited elevated levels of arsenic nor as significant concentrations of dissolved
metals. Comparing observed concentrations in BXS-2 to the modeled values, it can be seen that
the model provides a more conservative estimate of the plume dimensions.

The largest areal extent with arsenic concentrations meeting or exceeding the maximum
contaminant level (MCL) of 10 ug/L are plotted in Figure 20. Arsenic concentrations exceeding
the MCL were not found to persist greater than 325 feet downgradient of BXS-3 (Table D-2)
using the Domenico model.
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Table D-1. Background Groundwater Conditions
’ Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Date Hydrologic . . Surfaf:e well o Dissolved Organic Dissoived Dissolved Arsenic
USGS Well Name USGS Well ID sampled Unit Code Latitude Longitude Elevation Depth (ft) Temp. (°C) pH Oxygen (mg/L) Carbon, iron (ug/L) Manganese (ug/U)
{(ft amsl) filtered {(mg/L) (ng/L)
31N/05E-251L01 480827122062701 7/27/1993 17110008 48.1406553 -122.10874%6 460 79 11.4 8 0 0.2 230 84
31N/05E-10Q01 480903122094701 8/11/1993 17110008 48.1498214 -122.1651414 115 16.5 12.6 7.5 55 0.5 10 <1 2
31N/05E-13D02 481001122100801 7/30/1993 17110008 48.1678773 -122.1709758 125 48 11.2 7 9.6 0.2 <1 <1 <3
31N/05E-28A01 481039122065901 7/27/1993 17110008 48.1773229 -122.0898614 370 25 12.5 6.5 59 0.5 <1 62 <1
31N/05E-16Q02 481103122084001 7/27/1993 17110008 48.183989 -122.1456976 90 79 11.4 7 5 55 <1 96 10

Notes:
- AMSL = above mean sea level (NGVD29)




Table D-2

|

3I1 512017 Prebared by SK

Contaminant: Arsenic NEW QUICK_DOMENICO.XLS
SOURCE AX Ay Az LAMBDA |SOURCE  |SOURCE Time (days) SPREADSHEET APPLICATION OF 1™
CONC ) ] ) WIDTH THICKNESS  |(days AN ANALYTICAL MODEL FOR
— MULTIDIMENSIONAL TRANSPORT OF A [
e 0.191 3.23E+02. 4.20E+01 >--‘°°1 1.94E+00 dayl.;'100E-l-()0 (ﬂ') 100 o : 1 3650 DECAYING CONTAMINANT SPECIES®
; 3 . 20E+01 . .00E: A0 P.A. Domenico (1987) -
- - Modified to Include Retardation -
Hydraulic Hydraulic Soil Bulk Frac. Retard- v ]
Cond Gradient Porosity Density KOC Org. Carb. |ation =K*iIn"R) 4
(fiday) (ft/ft) (dec. frac.) (glcm”™ o (R) ft/day)
1.70E+02 0.02 0.3 : 1.7 1 1.00E-08 1.005666667 11.26947299
[ | l l I l I
Point Concentration Centerline Plot (linear) H Centerline Plot (log)
x(Tt) y{Ft) Z(TY) 0.06 | -
Output |1 Output
1000 i 0 0 0.05 _
0.04 "t |[| 0.100 Data
X(t) y(f] z(ft) g 0.03 1.
IConc. At 1000 0 o 3 5
at 3650]|days = 1 0.02 | ©0.010
0.003f| i
0.00 0.001
0 200 400 600 i 0 200 400 600
distance M distance
Width (it) 150
50 100 150 200 250 300 350 400 450 500
150 0.006 0.009 0.009 0.009 0.008 0.007 0.006 0.006 0.005 0.005
75 0.033 0.023 L 0.014 0.011 0.010 0.009 0.008 0.007 0.006
0 0.056 0.031 i 0.016 0.013 0.011 0.009 0.008 .007 0.007
-75 0.033 0.023] .01 0.014 0.011 0.010 0.009 0.008 0.007 0.006
-150 0.006 0.009 . 0,009 0.008 0.007 0.006 0.006 0.005 0,005
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