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2017 Groundwater Monitoring Report, North Woodwaste Landfill
J. Lervick PLE LLC, Stanwood, Washington

1. Introduction

This report presents quarterly groundwater data collected from February to September 2017
by Jeff Lervick PLE LLC for J.H. Baxter & Co’s (Baxter) closed North Woodwaste Landfill
(North Landfill, Site), located at the northwest corner of 198t Street NE and 67t Avenue NE
in Arlington, Snohomish County, Washington (Figure 1, Source: GSI Water Solutions, Inc.).
Baxter closed the North Landfill in 1991; it is covered with a vegetated soil cap.

Four monitoring wells were installed in 1988. Monitoring wells BXN-1, BXN-2, and BXN-3
are located hydraulically downgradient of the North Landfill. Monitoring well BXN-4 is
located hydraulically upgradient of the North Landfill (Figures 2 and 3, Source: GSI Water
Solutions, Inc.). Monitoring well BXN-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).

Sampling in 2017 was conducted in March, June, September, and December in accordance
with the Washington State Department of Ecology (Ecology)-approved sampling and analysis
plan (SAP) dated March 2017. Groundwater samples were collected on a quarterly basis from
monitoring well BXN-1 and on a semi-annual basis from the remaining wells. Each
monitoring event included measuring groundwater levels and collecting groundwater
samples from monitoring wells BXN-1, BXN-2, and BXN-4. Monitoring well BXN-3 was not
sampled because it was damaged in 2010 and is currently inaccessible.

2. Hydrogeology

Semi-annual 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 2017 are summarized in Table 1.

Based on quarterly measurements in BXN-1, groundwater elevations were highest during
June 2017 and lowest during December 2017. The static groundwater level in well BXN-1
fluctuated throughout the year by 3.12 feet.

Groundwater elevation contour maps for February 2016 (Figure 2, Source: GSI Water
Solutions, Inc.) and September 2016 (Figure 3, Source: GSI Water Solutions, Inc.) are provided
for reference. The groundwater flow direction throughout 2017 was toward the northwest
and is consistent with the regional groundwater flow in the aquifer (Figure 4, Source: GSI
Water Solutions, Inc.).



Hydraulic conductivity (K) in the fine sand beneath the Site was estimated at 3 x 10‘2 to6 x 1%
2 centimeters per second based on slug tests yerfol med in monit Cﬁng we }s BXN-3 and BXN-

years.
J

3. Groundwater Quality

Groundwater monitoring events were conducted on March 9, 2017, for the first quarter; June
10-11, 2017, for the second quarter; September 17, 2017, for the third quarter; and December
14, 2017, for the fourth quarter. Groundwater sampling was performed using submersible
bladder pumps and tubing dedicated to each well. Sampling procedures are described i
Appendix C of EMCON’s hydrogeologic report (EMCON, 1989).
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Field measurements collected from February 2007 through September 2017 are summarized
in Table 3A. Field sampling records are included in Appendix A. The analytical data from
2007 through 2017 are summarized in Tables 3B and 3C. Laboratory analytical reports and
chain-of-custody (COC) forms for the 2017 groundwater monitoring events are included in
Appendix B.

4. Data Review

This section describes the data review process to evaluate the adequacy and quality of the
analytical data from the 2017 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 March 2017 monitoring
event field duplicate sample was collected from monitoring well BXN-1 and labeled as BXN-
5; the September field duplicate sample was collected from BXN-4 and labeled as BXN-5.
During the September sampling event, a field rinsate blank was collected after sampling all
wells and labelled as BXN-6. The blank data, however, were not used to modify analytical
results because dedicated tubing and pumps were used to sample each well, so no cross-
contamination was possible.

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 BXN-1 and BXN-4 were qualified
as estimated concentrations (J-flag):

e March 2017: COD



4.2 Laboratory QA/QC

Sample coolers for each quarterly monitoring event arrived at the laboratories in good
condition and with no broken bottles. The laboratory repcrf’s are complete and contain results
for all samples and corresponding analyses requested on the COC forms with the following
exceptions. The March sampling lacked a sufficient number of sample bottles for all field
blank analyses listed on COC; instead, only PCP and PAH analyses were performed on the

field blank

With the exc p’ﬁ= 1of piiand the & mb—er analysis of TOC at BXN-2, all analyses were
d the required holdin i t. The samples were
h.ﬁ used for pH analysis,

Sta qafﬁ Method 538=ﬂ+ B{ sis holding time. The EPA
method for pH analys : , 1999a}, upecmes that pl
analyses be pcn\,rmed 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 September LOC value from BXN-2 was flagged to indicate the holding time
viglation.

recovery i ab@rahry Control Sample (LQS) was acceptable, which indicated the
analytica oatches were in control. No further corrective action was taken.

4.3 Statistical ﬁmaiysis of Data

and BX; N-2} and the

performing the statistical

placed with a value of half the laboratory

the Student’s t-test for all parameters in both the upgradient and down 1igradient wells.
For each comparison, the null nvﬁo‘fhess was that there was no d;tfe;ence between
the downgradient and upgradient concentrations. The null hypothesis was tested
using a two-tailed test at a significance level of 0.05. The t-test statistic (tsw) was
calculated from the average and variance of quarterly sampling results in a
downgradient well and the anradlerﬁ well. Each quarterly Sampie was compared to

the previous three quarterly samples to provide a four-sample running average. The
average concentration in the downgradient well was significantly higher than the
upgradient well if tg. was greater than the critical test statistic {(t). ulmﬂai'ij, the

average concentration in the do wngradzent weH was significantly lower than the
upgradient well if to. was less than the negative value of the critical test statistic (tc).

e Parametric Hypothesis Testing: Parametric hypothesis testing was performed using
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The critical test statistic was computed using the percent point function (ppf). The ppf
is the inverse of the cumulative distribution function.

Statistically significant detections above background well (BXN-4) concentrations are shown
in bold in the tables included in Appendix C. Statistically significant detections below
background concentrations are shown in gray in the tables included in Appendix C. Historical
statistically higher values above background well concentrations since 1989 are shown in
Table 4.

5. Discussion of Results

5.1 Statistical Results

Appendix C presents the results of the statistical analyses for each individual parameter
tested in the groundwater samples from monitoring wells BXN-1, BXN-2, and BXN-4. Results
show average concentration, variance, standard deviation, and the Student’s t-test statistic.
The parameters detected at a statistically higher concentration in specific downgradient wells
compared to the upgradient well are:

e Arsenic, iron, and manganese in BXN-1

e TField pHin BXN-2

5.2 Concentration Trends over Time

Figures 5 through 20 show the concentration trends from 2007 through 2017 for each of the
following parameters:

e Ammonia as Nitrogen (Figure 5): Ammonia concentrations in BXN-4 have been
consistently greater than downgradient wells. The trend line fitted to monitoring data
for BXN-4 indicate ammonia levels are declining. Ammonia concentrations in
downgradient wells have been consistently low.

e Arsenic (Figure 6): In 2017, Arsenic concentrations in BXN-1 were higher than BXN-
4, but levels in BXN-2 were similar to background. Concentrations at BXN-4 appear
to be increasing. Concentrations in BXN-2 and BXN-4 have been consistently below
the laboratory method detection limit over the monitoring period.

e Barium (Figure 7): Barium concentrations in BXIN-4 have consistently been greater
than downgradient wells. Levels in BXN-2 have been consistently low. Conversely,
Barium in BXN-4 and BXN-1 are decreasing and increasing, respectively.

e Chemical Oxygen Demand (COD) (Figure 8): COD was highest in the background
well early in the monitoring period but is now highest at BXN-1. COD in BXN-1 and
BXN-4 have fluctuated over the monitoring period. COD in BXN-2 has been relatively
consistent and lower than BXN-1 and BXN-4. Values in BXN-4 and BXN-2 appear to
be declining; COD at BXN-1 is increasing.
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Chleride (Figure 9): Chloride in BXN-4 has been higher than downgradient wells.
Chloride in one downgradient well and the background well have fluctuated over the
monitoring period. Chioride in BXN-2 has been relatively consistent and lower than
n 4. Values in all wells appear to be declining.

igure 10} Copper levels i
downgradient wells. The trend line fitted to monitoring data for ?X\ 4 indicate
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Iron (Figure 11): Iron concentrations have been consistently higher in BXN-1
compared to the other wells. V\/lt.h the exception of November 2011, values in BXN-2

and BXN-4 have been consistently low.

Manganese (Figure 12): Manganese concentrations have fluctuated in each well but
appear to be mcreasing in BXN-1 and decr@ eng in BXN-2Z and BXN-4. The recent
increasing trend in manganese has resulted in hi g}‘esi concentrations in BXN-1. The
lowest manganese levels are curren ’i in the upgradient well.

Nickel (Figure 13): Nickel concentrations in ‘SXN—4 have consistently been greater
than downgradient wells. Levels in BXN-1 and BXN-2 have been consistently low.
Nickel levels in all wells appear to be decreasing,.

s
H

Nitrate plus Nitrite as Nitrogen (Figure 14): Nifrate plus nifrite concenfrations in
BXN-4 have fluctuated over the fromforl ig period and C0n51stentiy been higher than

downgradient wells. The trend line fitted to the monitoring data for BXN-4 indicate
nitrate plus nitrite values are Siigja‘f declining. Levels in downgradient wells have
‘i 1

consistently been low.

Sulfate (Figure 16): Since 2007, sulfate concentrations in BXN-4 have been consistently

ssolved Solids (TDS) (Figure 18): TDS concentrations have been low and
1 all wells. The lone exception is 2014 when TDS spiked in BXN-4.
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5.3 Comparison to Standards

Federal maximum contaminant levels (MCL) are established by EPA as the primary drinking
water standards. Federal secondary standards (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 to the federal standards for most of the Site-related analytes where
available, with the exception of arsenic, barium, cadmium, and copper. MCLs, SMCLs, and
Washington water quality standards for groundwater are listed in Tables 3A, 3B, and 3C.

5.3.1 Comparison to MCLs

Of the monitored parameters, there are MCLs for total coliforms (no longer analyzed), arsenic,
barium, cadmium (no longer analyzed), copper, iron, manganese, nitrate plus nitrite as
nitrogen, PCP, and PAH. There were no detections in 2017 that exceeded the associated MCL,
with the following exception:

e Arsenic: Concentrations in BXN-1 exceeded the MCL of 10 pg/L in first, second and
third quarterly monitoring events in 2017, ranging from 15-47 ng/L.

e Iron: Concentrations in BXN-4 and BXN-1 exceeded the MCL of 300 pg/L in the first
quarter and all quarters, respectively, in 2017 ranging from 1,270 to 52,200 ng/L.

e Manganese: Concentrations in all wells exceeded the MCL of 50 pg/L in all quarters
in 2017 ranging from 1,960 to 5,350 png/L.

Per the Snohomish Health District’s request in a letter dated August 28, 2015, a dissolved
arsenic plume delineation was performed in 2016. Because arsenic concentrations,
groundwater gradient and velocity are consistent with previous years, the plume delineation
was not repeated in 2017. A summary of 2016 arsenic modeling is presented below.

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 21. 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 2017 that exceeded the associated SMCL,
with the following exceptions:

e Field pH: In all wells, pH levels were below the SMCL of 6.5 to 8.5 for all quarterly
monitoring events in 2017, ranging from 5.93-6.50.



e Iron: See discussion in Secton 5.3.2.
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Washington water quality standards for groundwater are similar to the MCL or SMCL for
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Table 1. Groundwater Elevation Summary for 2017
Former J.H. Baxter North Woodwaste Landfill

Arlington, Washington

3/9/2017 47.00 43.50
6/11/2017 45.82 43.68
BXN-1 2 58.18 10 48.18 - 58.18 95.50 v %8
9/17/2017 48.45 47.05
12/14/2017 48.94 45.56
3/9/2017 43.10 43.91
6/11/2017 NM ALUE!
BXN-2 2 57.24 10 47.24-57.24 93.01 i #YALUE
| 9/17/2017 44.60 43.41
12/14/2017 NM BV ALUE!
3/9/2017 NM M
6/11/2017 NV
BXN-3 2 58.66 10 48.66 - 58.66 97.23 I :
9/17/2017 NM NM
12/14/2017 NM M
3/9/2017 41.50 57.26
‘ 6/11/2017 NM
BXN-4 2 L 5174 10 41.74 - 51.74 98.76 124
9/17/2017 47.80 50.96
12/14/2017 NM #VALUE!
Notes

bgs = below ground surface.
ft = feet.

asd = assumed site datum.
TOC = top of casing.

NM = not measured.

Page 1 of 16



Table 2. Hydraulic Gradient and Groundwater Velocity btwn Wells BXN-4 and BXN-1
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

3/9/2017 0.007 0.0007 to 0.001 21 to 4.1

0.030 to 0.060 0.30 0.0000 to 0.000 0.0 to 0.0

9/17/2017 0.003 0.000 to 0.001 09 to 1.7
Notes

cm = centimeter.
ft = feet.
NC = not calculated.

sec = second.

Page 2 of 16



Table 38. St ary of Groundwater $ ling Field Parameters: 2007 through 2017
Former J.H, Baxter Nerth Wondwaste Landfill
Arlington, Washington

S & 2 . S bt Eandd 2 g
2/5/2007 ) : 449 111 . . 8.90 | 10,20 _
4/18/2007 6,72 6.93 6.72 850 594 434 585 123 11.6 116 $ 136 9 180 22 10.00 | 12.00 | 10.70 | 12.00 NT NT NT NT
7/18/2007 6.72 6.96 5.86 961 543 586 789 13.0 12.3 12,5 ’ 138 -28 173 -1 2.04 3.07 2.07 0.0 0.0 0.0 0.0
10/10/2007 6.64 6.43 6.49 773 773 377 569 12.2 1.8 12.2 J 58 -11 146 9 2.79 2.01 2.44 0.0 0.0 0.0 0.0 _
1/10/2008 a.47 643 6.36 482 440 [ 314 617 12.3 116 12.2 24 -20 161 -33 0.00 0.00 0.00 0.0 0.0 0.0 0.0
4/30/2008 6.33 6.35 6.24 94 551 f 432 585 12.5 11.8 119 ‘ 72 -7 147 23 0.00 0.00 0.00 NT NT NT T 7
7/30/2008 6.47 6.60 6.10 1070 485 ‘ 388 618 i2.8 12,1 12.7 84 20 2 5 0.60 0.00 0.17 0.0 0.0 0.0 0.0
10/22/2008 6,90 6.61 6.77 708 647 276 458 12.8 123 12.8 48 28 116 9 0.09 0,18 0.08 NT NT NT NT
2/1/2009 6.66 6.87 6.78 104 469 388 505 125 118 123 124 -14 244 -20 163 1.85 2.06 0.0 0.0 0.0 00 _
5/1/2009 6,42 6.55 6,52 728 511 475 484 12.8 12.0 12.0 142 34 178 28 118 0.21 0.20 NT NT NT NT
8/1/2009 6.59 6.61 6.6%5 104 707 7 468 12.7 12.6 12.4 95 Bl 135 -36 4.10 5.43 5.33 0.0 0.0 0.0 0.0 _
11/1/2009 6.67 6.54 6.54 106 473 343 448 12.3 12.0 12.1 72 b 1331 0.33 2.86 3.53 2.49 NY NT NT NT _
2/10/2010 6,68 6.80 6.62 1100 467 430 599 2.5 2. i1 119 105 13 102 6 0.34 0.28 0.17 NT NT NT NT
5/26/2010 6.00 NT 6.09 796 NT 322 14 127 NT 120 11.8 112 NT 118 -26 0.51 0.21 0.12 0.0 0.0 0.0 00
8/18/2010 6.03 NT 6.05 90 | NT 390 750 12.5 NT 119 11.7 57 NT 73 -64 0.00 0.00 0.00 NT NT NT NT
11/18/2010 5,48 NT 6.41 384 NT 317 467 12.8 NT 12.2 12.3 17 NT 25 -53 0.19 NT 0.45 0.44 0.0 NT 0.0 0.0 |
2/9/2011 6.21 NT 6.07 150 NT 520 100 0.1* N -2 0.6 57 NT 238 -52 3.30 NT 3.50 3.20 NT NT NT NT
5/17/2011 7.00 NT 6,74 724.0 NT 354.0 520 12.6 NT 12.0 12.2 | 1180 NT 259.0 -14 0.20 NT 0.00 0.11 0 NT 0.0 00
8/24/2011 6,81 NT 6.82 175 NT 362 77L 13.2 NT 12.0 1.9 127 NT 190 ~49 0.34 NT 0.54 0.51 NT NT NT NT
1:1/3/2011 §.47 NT 6.50 126 . NT 482 784 12.2 NT 11.8 117 166 NT 170 14 .51 NT 0.44 0.565 Q NT 0.0 00
2/14/2012 6.32 NT 6,22 103 . ONT 314 431 12,6 NT 118 1.6 153 NT 178 -4 0.40 NT 0.00 0.18 NT NT NT NT
5/2/2012 6.96 NT 6.85 716 NT 343 697 12.4 NT 11.8 1.7 104 NT 157 -39 0.00 NT 0.43 0.00 0.0 NT 0.0 -
8/21, 6.84 NT 6.74 857 NT 374 NT 12.7 NT 12.1 NT 125 NT 230 NT 1.52 NT 1.64 NT NT NT NT _
11/13/2012 641 NT £.50 127 & O NT 279 613 123 NT 11.7 117 97 NT 237 -76 0,99 NT 0.50 1.76 NT NT NT NT
/1242013 6.81 NT 6.84 800 ¢ NT 300 700 12.2 NY 117 11.3 125 NT 134 -86 0.55 NT 0.58 0.61 NT NT NT NT:
6/4/2013 6,38 NT 6.37 670 NT 360 640 125 NT 12.0 115 127 NT 133 -66 0.94 NT 0.95 1.33 NT NT NT NT
8/27/2013 6.63 NT 7.11 320 NT 280 580 126 NT 12.1 12.4 130 NT 108 =71 1,82 NT 171 8.75 NY NT NT NT -
12/2/2013 7.45 NY 7.78 740 NT 390 630 12.2 MY 12.0 L5 106 NT 90 -63 557 NT 5.36 6.45 NT NT NT NT 7
3/17/2014 7.84 NT 839 920 ‘ NT 250 620 12.4 NT 119 115 90 NT 61 -73 4,33 NT 1.28 1.80 NT NT NT NT
6/2/2014 6,50 NT 6,42 780 ' NT 340 490 127 NT 12.0 14.0 139 NT 133 3 3.30 NT 6.80 890 NT NT NT MT —
9/29/2014 5.20 NT 5.49 780 NT 420 570 12.7 NT 12.1 12.4 128 NT 109 -56 NT NT NT 0.00 NT T NT NT |
11/17/2014 6.41 NT 6,78 763 NT 305 714 12.1 NT 11.8 11.2 4 NT -76 -92 0.00 NT Q.00 8.64 NT NT NT NT
2/23/2018 6.32 NT 6.34 368 NT 226 311 12.8 NT 125 12.4 88 ? NT 24 -30 0.00 NT 0.00 0.86 NT NT NT NT
B/14/2015 6.39 NT 6.62 996 NT 285 584 137 ¢ NT 13.3 14.8 164 | NT 101 -55 0.00 NT 0.00 0.00 NT NT NT NT
12/7/201% 6,28 NT 6.26 977 NT 258 516 13,1 © NT 13.0 123 131 ; NT 62 ~6€ 0.81 NT 0.33 7.77 NT NT NT NT B
2/29/2016 6.14 NT 6.39 561 NT 374 396 133 NT 12.5 12,3 174 L NT 71 -85 6,08 NT Q.00 3.29 NT NT NT NT:
6/6/2016 7.14 NT 743 557 NT 279 350 13.1 NT 12.6 12.2 90 | NT 55 28 0.00 NT 0.00 0.00 NT NT NT NT
9/26/2016 6.06 NT 6,19 628 NT 242 497 15.0 NT 14.4 14.1 159 ! NT 107 -55 1.52 NT 1.32 7.45 NT NT NT NT :
3/8/2017 6.09 NT 6.43 702 i NYT 187 529 14.2 NT 12.5 12.2 119 [ NT 152 51 0.83 NT 0.69 0.48 NT MNT NT NT
£/11/2017 NT NT NT NT NT NT 317 NT MT NT 12,4 NT ] NT NT -44.1 NT NT NT 0.45 NT NT | NT NT
9/17/2017 6.29 NT 6.50 5.93 617 | NT 265 281 133 NT 128 13.2 223 ( NT 248 -63.6 1.60 NT 0.22 0.45 NT NT NT NT
12/14/2017 NT NT NT 6.46 NT | NT NT 567 NT NT NT 1.7 NT [ NT NT -41.7 NT NT NT 3.73 NT NT NT NT _
Notes
legren Celsius. mg/l. = milligram per Hter, mV = millivolt NT = not tested uS/cm = microSiemen per centimeter. DRP = anidaticn-reduction potantial,
Federal secondary maximum contaminant levels for drinking water. WA WQSHd = $tate of Washington's water quality standards for groundwater {WAC 173-200).
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Table 3B. S

C

y of Gr
Former J.H. Baxter North Woodwaste Landfill

Arlington, Washington

| Parameters: 2007 through 2017

2/5/2007 672 6.77 6.64 6.65 6.73 5.79 1,180 432 458 571 578 4
4/18/2007 6.31 631 635 6.04 6.07 5.66 868 580 436 574 566 2
7/18/2007 6.47 6.48 6.67 6.55 6.48 6.04 846 850 479 523 679 2
10/10/2007 6.71 6.69 6.40 6.56 6.32 5.72 771 764 763 385 563 3
1/10/2008 6.62 6.65 6.67 6.68 6.38 5.10 975 1,000 448 311 619 5
4/30/2008 6.61 6.67 6.60 6.59 6.34 6.21 921 915 531 434 572 2,630
7/30/2008 6.41 6.48 6.55 6.76 6.38 5.30 1,180 1,170 549 468 657 4
10/22/2008 6.68 6.69 6.49 6.64 6.41 822 830 731 336 529

2/1/2009 6.48 6.52 6.59 6.72 6.47 5.89 1,130 1,150 542 458 556 6
5/1/2009 633 6.34 6.46 6.33 6.25 5.64 684 681 462 446 422 2
8/1/2009 6.26 7.84 6.36 6.35 6.38 5.44 861 899 662 471 417 3
11/1/2009 6.53 6.53 6.56 6.47 6.35 6.40 957 471 470 343 434 3
2/10/2010 6.83 6.71 6.76 6.65 6.38 6.43 1,040 1,080 505 473 626 2 J
5/26/2010 6.33 6.36 6.37 6.17 493 813 819 333 599 4
8/18/2010 6.35 6.34 6.18 6.16 7.91 832 363 657 653 137
11/18/2010 6.49 6.53 6.44 6.23 6.00 1,010 948 341 475 3
2/9/2011 6.56 6.50 6.21 739 264 460 5
5/17/2011 6.59 647 6.40 6.06 638 371 423 3
8/24/2011 6.85 6.90 6.48 6.03 1,030 388 754 2 J
11/3/2011 6.73 6.56 6.41 733 1,110 444 714 2
2/14/2012 6.70 6.59 6.37 6.04 983 343 414 2
5/2/2012 687 6.76 6.41 6.86 583 318 575 3
8/21/2012 6.68 6.78 6.39 710 361 3
11/13/2012 6.89 7.10 6.81 7.42 1,120 284 589 2,490
2/12/2013 7.25 6.96 6.65 7.27 768 288 565 2 J
6/4/2013 7.25 7.12 6.69 732 817 431 647 2 1]
8/27/2013 6.87 6.95 6.75 6.43 809 286 524 2 1]
12/2/2013 7.14 6.87 6.92 6.20 732 415 548 2 3
3/17/2014 6.77 6.98 6.60 6.38 820 300 596 6.7

6/2/2014 6.78 6.78 6.59 5.97 782 337 490 1.7 )
9/29/2014 6,89 6.87 6.61 6.35 803 442 575 27
11/17/2014 6.98 6.99 6.64 777 626 283 511 34
2/25/2015 6.68 6.90 6.53 6.22 725 458 603 23
9/14/2015 6.66 6.95 6.55 7.00 973 293 546 1.6 J
12/7/2015 6.60 6.66 6.45 954 261 478
2/28/2016 6.45 6.71 6.29 6.44 607 429 616 2.9

6/6/2016 637 6.80 6.64 5.80 604 341 358 15 J
9/26/2016 6.42 6.64 6.53 5.81 802 326 563 108

3/9/2017 6.64 6.54 6.48 6.50 704 463 488 494
6/11/2017 6.49 444
9/17/2017
12/14/2017 565

Page 4 of 16



Table 3B, Summary of Groundwater Conventional Parameters: 2007 through 2017

Former J.H. Baxter North Woodwaste Landfiil

Arlington, Washington

i i
2/5/2007 82 4 10. 10.1 02 U[ 32 027 0.51 I o,&tJ o003 )
4/18/2007 76 55 9.1 9.0 02 U 0.56 0.45 1] 041 001 )
7/38/2007 57 73 4.7 56 02 U 143 0.15 0.3 J 001 J
10/10/2007 | 258 24.0 64 50 01 0.48 0.02 1.62 005 U
1/10/2008 49 50 76 49 02 U 8.65 0.86 188 I 005 U
4/30/2008 38 36 6.9 20.7 00 8.48 0.40 0.79 U 005 U
7/30/2008 103 2 59 14.3 02 U 172 0.60 i 0.05 U
10/22/2008 | 15.8 16.8 19 13.8 1.79 0.04 164 ]
2/1/2009 41 48 3.2 13.0 00 269 171 074 1 0.05
5/1/2009 50 51 111 202 02 U 2.90 227 0.59 002 )
8/1/2009 75 74 4.1 24.3 9.0 02 U 11.8 0.37 0.38 ] 005 U
11/1/2009 49 7.1 6.2 10.2 34 02 U 0.55 0.56 1.50 3 005 U
2/10/2010 53 53 9.20 19.7 35 0.06 J 19 157 0.83 002 4 005 U
5/26/2010 43 44 17.3 26.2 004 | 158 150 169 0.08 004 J
/18/2010 33 14.8 33 37 157 471, 1.42 0.07 0.08 0.17
11/18/2010 72 72 8 25.1 na0 u| 122 115 0.94 002 J 0.05 U
2/3/2011 9,15 17 040 Ul 697 116 0.20 005 U
1 99 9.88 D40 U] 194 057 | 0.05 4 0.01 J
12.2 13.9 040 Ul 17.7 156 3 001 J
24.4 105 0.40 U 2690 111 1 005 U
16.9 19.5 040 Ul 250 1,08 0.15 003 J
: 54 040 Ul 292 1.06 0.05 U
E 040 U} 465 1.04 0.05 U
85 28.1 040 U 219 2.1 0.05 U
9.7 243 040 U| 196 1.20 005 U
105 5.8 040 U 093 005 U
9.7 131 040 U 2.17 004 J
9.4 113 D40 U| 469 102 001 J
69 27 040 U| 19.0 102 | 003 |
19.5 137 0.40 U 156 005 U
9/29/2014 12.9 155 D40 U 055 0.06
11/17/2014 5.84 37 040 U 2.34 u 003 )
2/25/2015 5.1 51 040 U 0.62 U 005 U
9/14/2015 5.16 154 020 U 276 ] 0.05 U
12/7/2015 3.54 9.11 187 | u
6.54 020 U 116 | y 0.05 U
Y 6.29 0.20 U 147 | u 0.05 U
38 9.97 0.20 U 103 186 ) 005 U
3/9/4017 13.2 9.49 9.61 5 065 | 005 Ul 004 )
6/11/2017 5.75 : a5 U
9/17/2007 | 220 547 3.5 020 U| 984 927 202 0.96 0.039 J
12/14/2017 262 : 0.010 U
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Table 3B, Si y of Gr d C ional Parameters: 2007 through 2017
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

14
2/5/2007 739 284 290 360 363 5 U] 241 111 200 118 113 02 U
4/18/2007 500 358 254 370 384 5 U] 38 9.7 17.6 13.5 13.1 02 U
7/18/2007 474 481 304 294 400 5 U] 255 254 18.7 14.1 9.7 02 U
10/10/2007 415 411 457 235 362 5 ulaz 215 13.8 232 49 02 U
1/10/2008 511 517 229 207 315 5 Ul 32 34 15.0 b 19.3 152 02 U
4/30/2008 401 431 259 227 317 5 U] 288 293 17.3 16.7 143 02 U
7/30/2008 641 773 325 262 373 5 Ul 288 12.7 19.7 9.7 02 U
10/22/2008 401 382 421 184 308 25.6 269 9.9 215 10.8
2/1/2009 527 548 298 238 331 5 Ut230 229 12.5 153 70 00 |
5/1/2009 425 438 308 291 278 7 32 32 19.6 16.9 8.6 02 U
8/1/2009 541 527 402 281 264 5 U] 286 28.0 8.4 17.5 111 02 U
11/1/2009 515 269 266 204 258 5 U243 17.8 14.7 218 10.7 02 U
2/10/2010 593 631 307 273 369 5 29.1 23.0 213 15.2 110 00
5/26/2010 128 420 182 333 5 Uj281 286 18.9 123 0.4
8/18/2010 445 261 392 419 134 34 19.3 8.3 114 1.1
11/18/2010 488 473 169 240 5 ur s 42 149 15.3 04 U
2/9/2011 515 182 351 5 Ul 36 153 11.8 04 U
5/17/2011 371 200 328 5 Up 39 15.9 7.2 04 U
8/24/2011 560 218 386 5 U} 33 16.9 8.8 04 U
11/3/2011 593 300 403 5 Ul 39 160 135 04 U
2/14/2012 544 204 328 5 Uj250 170 17.7 04 U
5/2/2012 346 222 431 6 30 18.7 14.2 04 U
8/21/2012 366 216 5 Ui 34 16.6 02 U
11/13/2012 536 158 328 5 Uj 34 16.4 8.9 02 U
2/12/2013 401 194 357 6 45 15.7 7.6 02 U
6/4/2013 374 243 37 5 U} 54 186 3.8 02 U
8/27/2013 454 193 316 5 uta 17.3 54 02 U
12/2/2013 413 261 320 6 16.2 19.2 10.7 02 U
3/17/2014 477 172 331 5 U} 54 16.7 9.4 02 U
6/2/2014 NT NT NT NT 37 18.9 111 02 U
9/29/2014 8530 ! 268 372 5 U} 32 18.6 8.7 02 U
11/17/2014 NT NT NT NT 33 19.2 144 02 U
2/25/2015 352 224 338 5 U] 37 14.7 111 02 U
9/14/2015 485 139 322 5 Ul 43 203 102 02 U
12/7/2015 470 144 255 33 168 109
2/29/2016 275 207 332 5 u| 57 180 52 015 J
6/6/2016 314 181 186 5 u| a2 212 103 02 U
9/26/2016 432 195 336 50 U| 35 165 118 02 U
3/9/2017 2 124 8.9 8.8
6/11/2017 252 73
9/17/2017 375 380 178 175 15 419 42.2 19.6 3.0 02 U
12/14/2017 470 10.5
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Table 3B, Surnmary of Groundwalter Conventional Parameters: 2007 through 2017
Formmer |.H. Baxter North Woodwaste Landfill
Arlington, Washington

11,50 U ¥
10,10 U U ]
983 | 725 | 005 | 005 U o1 005 U] 240 37 9.0 30 ) 19, 50U
1/10/2007 | 12.30 002 J Moos U 012 cos Ul 34 34 55 U 17.0 32 50 U
1/10/2008 18.50 10 0.08 ‘ 0.07 0.13 0.02 ) 54 35 9.0 50 U 100 50 U
. [1420  [1a10 | 008 U Toos 0 005 U 005 G| 140 | 150 | 9p 70 110 50U
7/30/2008 | 1540 | 1580 | 005 U 005 U 5oz J o8 33 33 100 50 5.0 50
10/22/2008 | 1290 |13.60 | 0.03 .05 1 0os ) 180|180 | 130 50 U 50
/12008 |1590 | 1530 | 0.06 005 U 022 005 u| 39 270 | 100 50 50 U
/12000 | 833 | sap | od | 005 U 008 005 U240 | 240 | 7D 70 50 U
8/1/2009 | 1040|1070 | Gb2 005 U 006 R 57 150 50 1 30
1171/ 10.40 004 3| 004 )| 0oL i 013 002 9| 30 101 111 50 U 50 U
21 654 | 641 | 003 ) 005 U 013 005 0| 148|164 150 U 50 U 50U
5/26/7010 | 883 | 8.4 005 U 016 005 Ul 238 | 244 13 U 50U
8/18/2010 | 7.89 005 U 015 | 047 | 005 U] 244 12 154 | 50 U
11/18/2010 | 14.00 | 12.40 005 U 0.75 005 uf 53 17.0 6.1 76
2/9/2 673 | 005 U 016 005 Ul 34 70 246 50 U
si7/2000 | 809 | i 005 U 025 005 Ul 193 53 241 50 U
8/24/2000 | 1020 | 005 U 044 0ns U] 224 4 3 50 U
/3200 | 1500 | 005 U 0.45 005 U] 217 52 123 50 U
2/14/2017 | 18.40 005 U 023 005 U 298 91 12.6 35
s/2j2017 | 887 005 U 022 005 U 218 79 147 50 U
§/21/2012 | 1250 005 U oos Ul 178 41 50 U
11/13/2012 | 18,10 005 U 028 005 Ul 275 50 U 8.0 50 U
2/12/20 10.10 005 U 032 005Ul 13.0 EEOE) 31 50 U
6/4/2013 | 13.20 005 U 061 005 U 138 54 143 50 U
005 U 027 005 Ul 196 55 a5 50 U
005 U .53 0.05 U 128 6.2 50 U
3/17/2014 | 1010 005 U 0354 A a1 50U
6/2/2014 | 10.70 005 U 048 005 U] 116 35 50 U
9/29/2014 | 13.70 005 U 049 005 u| 131 19 50 U
11/17/2014 | 734 005 U 041 005 Ul 116 50U 50 U
/2572015 | 8.40 005 U 026 005 U| 108 79 50U
9/14/2005 | 13.40 005 U 045 003 1| 225 38 | 50 U
12/7/2015 | 005 U 0.24 005 U 160 5.8
272072006 | 5.69 005 U 028 0025 1| 8% 32 | 52 50 U
6/6/2016 | 625 ‘ 005 U 008 U 0028 1| 248 50U 132 o U
o/26/2016 | 8.78 i 005 U 045 005 0| 271 17 1 297 50 U
/972017 | 6.08 i 005 U o1 |oda 33 3 50 U a5 1| 85 I
5/11/2017 ‘ 0.13 48 |
9/17/2017 9.43 9,17 : 005 U 227 0.06 6.5 16.5 4.1 3 964 ! 50 U
12/1472017 | i 0,556 g |
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Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2017
Former ).H. Baxter North Woodwaste Landfill
Arlington, Washington

) 5 4
2/5/2007 4.40 1.20 1.50 2.20 2.20 009 J|17.20 4.80 3.60 11,20 11.50 008 J 2.0 2.0 25.0 10 U] 10 U] 10 U
4/18/2007 2.30 2.00 1.60 2.00 2.10 020 U]12.60 8.30 3.50 9.20 7.40 025 J| 41 1.0 V 70 1.0 10 U] 10 U
7/18/2007 2.50 2.60 1.60 190 3.10 020 U|15.30 16,00 5.50 4.60 11.00 007 J| 165 159 1,986 291 124 10 U
10/10/2007 3.70 3.60 1.80 1.90 1.30 020 U|13.70 13.30 5.60 5.10 6.80 0.08 J| 2420 345 276 2420 > 73 10 U
1/10/2008 4.60 4.70 1.00 1.30 130 006 1]14.90 13.50 3.90 2.10 5.10 014 ) 7.4 6.3 2.0 9.8 3.1 3.1
4/30/2008 3.10 2.60 1.20 1.30 1.70 020 U| 440 10.60 3.30 2.80 5.10 050 Ul 10 Uj 10 Ul 10 U 10 1.0 10 U
7/30/2008 2.90 2.70 150 1.70 2.50 020 UJ]13.20 13.00 4.40 3.00 7.70 050 U 81 57 64 49 326 18.7
10/22/2008 3.60 3.50 1.60 1.20 0.70 6.80 7.00 5.90 1.80 3.40 52 2.0 1.0 31 2.0 24.9
2/1/2009 2.30 2.70 0.50 1.50 1.70 0.20 U] 1030 9.90 350 2,10 12.00 050 U| 10 Uj 10 Ul 10 U 4.2 10 U 10 U
5/1/2009 1.60 1.50 1.00 1.70 1.00 020 U| 9.60 9.30 3.60 2.50 4.50 050 U| 2.0 10 20 31 8.7 4.2
8/1/2009 2.70 2.80 1.80 1.50 1.00 020 U|17.40 18,60 5.80 3.00 4.90 017 J| 222 20.7 15.0 109 59 1.0
11/1/2009 3.34 134 145 1.09 2.26 004 J|1230 3.69 3.72 1.56 3.22 050 U| 10 4.1 6.3 6.3 11.0 3.1
2/10/2010 245 2.60 2.22 1.88 10.20 020 U| 8.58 9.17 2.53 2,29 8.0 050 U] 173 5.2 9.6 3.1 4.1 1.0
5/26/2010 2.10 1.97 126 7.99 020 Uj10.10 10.10 173 6.17 010 ) 3.1 6.3 83 164 48
8/18/2010 1.63 114 1.95 1.86 004 1]843 1.74 6.55 6.37 050 Ul 10 U 44 10 U] 31 18.9
11/18/2010 2.63 2.51 1.15 1.24 0.04 1]1390 13.70 4.03 6.89 008 J| 116 93 16.1 213 10
2/9/2011 2.06 136 3.74 009 J]13.10 2,10 9.74 050 U 31 6.3 10 U 10 U
5/17/2011 1.08 132 3.90 020 U| 6.60 213 6.65 007 ) 63 2.0 10 U 10 U
8/24/2011 0.81 0.96 2.95 020 U| 8.12 2,18 1210 050 Ul 75 8.5 10 U 10 U
11/3/2011 139 1.34 1.65 0.07 1] 844 2.59 3.54 050 U P P 10 U 10 U
2/14/2012 2.96 161 5.53 010 J| 886 2,25 2.89 008 J| 282 10 10 U 10 U
§/2/2012 1.37 1.24 10.80 020 U] 6.26 2,52 433 050 U
8/21/2012 140 1.20 020 U] 5.96 1.63 050 Ul 10 U 6.3 10 U
11/13/2012 2.23 0.93 1.67 020 U] 9.80 1.83 6.90 008 J| 10 U 10 U 2,420 i0 u
2/12/2013 133 0.72 1.62 020 U] 543 1.45 8.20 050 U|l 10 U 3.1 20.0 10 U
6/4/2013 139 117 3.72 0.20 U| 5.06 050 U 7.03 050 U
8/27/2013 1.55 0.72 1,72 020 U| 6.61 175 7.30 050 Ul 10 U 1,414 66 10 U
12/2/2013 1.68 0.66 1.00 020 U] 462 2.87 5.40 008 J| 10 U 14.8 10 U 10 U
3/17/2014 1.02 0.54 4.91 020 U| 3.96 1.66 7.65 050 Ul 10 U 1.0 U 10 U 10 U
6/2/2014 0.20 0.92 0.65 012 ] 3.86 1.47 6.06 026 ) 10 U 10 U 10 U 10 U
9/29/2014 1.80 0.92 15.9 020 U] 5.25 212 6.48 050 Ul 10 U 10 U 5.20 10 U
11/17/2014 1.38 0,56 114 020 U| 393 1.48 5.21 012 |} 10 U 10 U 1.00 U 1.0 U
2/25/2015 122 1.10 481 006 J| 371 2,29 5.49 025 ) 10 U 10 U 10 U 10 U
9/14/2015 1.77 0.51 1.76 020 U| 7.86 170 U 4.10 0.80 11.1 8.7 165 10 U
12/7/2015 133 0.47 131 4.93 1.09 3.82 42 36 95 10 U
2/29/2016 0.54 0.77 3.78 020 U] 3.22 1.81 17.00 0.13 ) 10 U Ne? N’ 10 U
6/6/2016 0.71 0,51 0.52 020 U| 7.96 1.03 3.20 027 i 111 8.7 165 10 U
9/26/2016 1.53 066 2.00 020 U| 861 1.55 747 050 Ul 10 U 10 U 10 U 10 U
3/9/2017 0.98 1,19 9.70 10.70 410 3.20 4.56 5.48
6/11/2017 6.40 3.41
9/17/2017 117 1.13 0.81 1.88 0.20 U] 6.08 6.27 166 ) 175 05 U
12/14/2017 28 27
Notes

MCL = Federal maximum contaminant levels for drinking water.

MPN = mast probable number.

ma/L = milligram per liter,

NT = not tested.

SMCL = Federal secondary maximum contaminant levels for drinking water.
U = analyte was not detected at or above the MRL/MDL.

J = estimated concentration less than the MRL, but greater than or equal to the MDL.
WAWQ St = State of Washington's water quality standards for groundwater {WAC 173-200).
TP in BXN-4 on September 29, 2014 appears erroneous as it is unusually high. Conductivity, which also

measures TDS, was normal on this date supporting the jon that this is X
?Total Coliforms were not quantified during lab analysis. Coliforms reported as present or not present.

Analysis indicating the presence of coliforms are presented as NQ (not quantified),
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Table 3L, Summary of Groundwater Metals: 2007 through 2017
Former J.H, Baxter North Woodwaste Landfil]
Ardington, Woshington ‘

2/5/2007 E ! !
ang/iony | 50 U 6.4 50 U 42 B| 44 8| 15 B 178 39 a1 a1 30 B
7/18/2007 | 50 U| 50 u| 52 50 U I 50 U 232 34 28 50 U
10/10/2007 | 50 U] 50 U] 47 B 50 U 30 &8 50 4| 1 175 51 50 50 U
1/10/2008 | 10 3| 4z | 43 | 50 0 45 ) S 2.2 39 06 U
a/sofs008 | 50 Ul 50 Ul a3 g 11 35 ) X w5 | m 20 0.5
7/30/2008 0.9 by o) 3.6 4 0.8 1 €3 0.6 U| 337 343 i 36 57 05 U
10/22/2008 | 80 U] S0 Ul 50 U 50 U] 43 1 145 o | 293

50 u| 50 ul 87 13 ) 9.3 50 0| 278 w60 | 40 46 50U
5/1/2009 06 )| 08 1] 35 J 05 51 50 Ul 168 151 a3 37 50 U
8/1/2009 08 )| 61 08 6.0 61 50 Ul 156 251 43 5 38 50 U
112000 | 50 U 31 3|30 9150 U 92 50 U] 194 {208 1285 | 107 286 50 U
271072010 | 50 U| 14 1| 33 J 16 1 106 50 Ul 27 I 16.0 a4 50 U
5/26/2010 | 50 U] 50 U 50 U X 500l 188 187 108 47 50U
8/18/2010 | 50 U 50 D s 120 50 1| 173 . ! 5.4 44 48 15 )
/182000 | 5.0 W] 50 U 50 U 113 50 Ul 208 27 ! 103 40 50 U
2/a/2011 50 U 50 U 156 50 Ul 231 ! 106 54 50 U
5/17/2011 | 80 U 50 U 16.1 50 Ul 145 ] 116 57 50 U
B/24/2011 | 50 U 50 U 187 50 u| 202 ] 116 70 50 U
11/3/2011 | 05 4 05 ) 131 50 ul am | | 138 57 50 U
271472012 | 50 U 50 U 50 50 0| 220 ! 109 47 06 J
5/2/2012 5.0 U 0y | 153 50 ul| 115 05 73 50 U
s21012 | 50 b 50 U 50 0| 150 110 50 U
11/18/2002 | 50 U 50 U 33 50 U| 323 50 155 50 U
w0 | 50 0 50 U 266 50Ul 130 52 121 50 U
6/4/2013 L5 16 ) 351 11 1| 140 134 102 | 40 U
/2772013 | 50 0 50U 278 50 U] 11 52 w07 | 40 U
12/2/2013 50 U 257 5.0 ul 119 | 130 97 | 40 U
3/17/2014 050 U 205 050 U| 165 | 100 93 | 40 U
6/2/2014 020 ) 2.4 050 0| 138 ! 117 Y 40 U
9/29/2014 021 3 218 050 ul 168 ! 152 89 40 U
12/17/2014 020 J 24 050 u| 124 | 53 o3 05 4
2/25/2015 021 J 282 050 U| 125 I 1.4 68 ol 4
9/14/2015 0303 39 050 Ul 168 88 35 40y
12/7/2015 022 25 182 79 55
2/29/2016 027 28.2 050 U} 102 125 85 50 U
5/6/2036 020 3 166 U50 Ul 113 10.5 300 09 |
5/26/2016 050 U 126 050 Uf 163 06 ) 70 45 U

9/2017 55y 55 o I 111 166 | 498 | 404

5/11/4017 17 | 48
5/1773017 | 55 U] 55 U 55U 55 U 55 Ul 133 133 ' 109 | 65 IR
12/14/2017 | 47.0 | | 127
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Table 3C.

y of

Arlington, Washington

Metals: 2007
Former I.H, Baxter North Woodwaste Landfill

2017

2,910

5.0

2/5/2007 35 7,600 200 U 7,000 6,200 200 U [7.270 2,460 5,900 3,200 U
4/18/2007 68 8,870 76 B 6,070 6,100 47 B [3070 2,970 5,910 3,150 3,180 16 8B
7/18/2007 48 51 5,900 200 U 8,980 200 U [3380 3340 1,960 8,030 3,960 50 U
10/10/2007 162 163 7510 200 U 7,810 200 U |4480 | 4,590 2,990 5,320 2,940 27 B
1/10/2008 444 406 4510 110 ) 9,010 30 U [e600 | 6750 1,690 4,460 3,000 16 8
4/30/2008 138 146 5,730 89 6,490 30 u {4080 | 4110 2,050 6,580 1,700 03 8
7/30/2008 149 158 3,960 119§ 22,300 40 U [ase0 [ 4720 1,860 6,880 3,640 02 U
10/22/2008 257 258 4,880 180 3 11,600 5130 | 5030 2,770 4,730 2,700

2/1/2009 64 69 6,280 200 U 16,500 45 4 [3370 [ 3330 2,890 6,680 2,490 02 )
5/1/2009 105 110 4,800 17 ) 13,400 200 U [2480 | 2,490 2,170 7,330 2,000 04 )
8/1/2009 5.1 1] 30 19.1 25,400 27,000 08 1 | 44 106 1,290 9,760 9,860 02 J
11/1/2009 135 3,760 3570 67 ) 10,300 200 U [5320 1540 |1,530 4,570 2,340 07 )
2/10/2020 98 99 2,620 200 U 14,400 200 U [2980 | 2,990 1,740 6,920 3,100 50 U
5/26/2010 89 91 94 ) 15,400 200 U |1910 {1970 3,500 3310 50 U
8/18/2010 68 20 I 14,800 15,300 200 U [1,980 4,240 3,830 3,890 50 U
11/18/2010 736 222 38 ) 11,700 200 U |38%0 3720 4,260 3,270 50 U
2/9/2011 48 200 U 21,100 200 U [2,240 3,870 5,850 02
5/17/2011 49 139 ) 20,300 68 | [1,160 4,900 5,200 50 U
8/24/2021 127 N* 75 IN* 24,200 20.0 unt| 1,110 4,100 7,430 50 U
11/3/2011 299 212 14,900 200 U 1,840 5,030 3,940 05 )
2/14/2012 99 J 57 ) 11,600 200 U 2830 3,150 2,790 03 J
5/2/2012 21.0 35 I 23,100 200 U 1450 3,300 5,310 50 U
8/21/2012 19.2 J 200 U 200 U 1400 3,340 50 U
11/13/2012 145 J 200 U 33,100 200 U [2510 2,490 3,160 50 U
2/12/2013 29.2 32 ) 36,300 200 U [1,640 2,550 3370 50 U
6/4/2013 225 920 45,600 410 1 [1530 3,840 6,370 62
8/27/2013 35 630 I 35,200 200 U 1900 2,200 3,670 05 )
12/2/2013 102 580 ) 36,900 200 U [2,500 2,710 3,470 01
3/17/2004 84 114 36,600 200 U [2,260 2,500 3,700 03 )
6/2/2014 25.7 200 U 35,800 200 U [1870 2,960 3,730 10 U
9/29/2014 44 200 U 38,100 830 | [3310 3,710 4,460 0.6 )
11/17/2014 67 40 U 39,900 40 U |23 2,220 3,930 02
2/25/2015 27 40 ) 28,600 200 U 2,040 4,020 3410 10 U
9/14/2015 232 a0 U 40,000 200 U [3550 2,240 5,190 10 U
12/7/2015 16 J 50 I 28,100 3,270 1,920 4,890

2/29/2016 20 U 200 U 35,600 40 1 |1560 3,620 6,250 08 )
6/6/2016 18.1 ] 30 4 11,800 200 U 1,440 2,970 2,360 10 U
9/26/2016 20 u 200 U 26,000 30 [3180 73 4,890 03 )
3/9/2017 1270 4 23,300 23,900 1,960 5,350 4,050 3,900

6/11/2017 24,300 3,750

9/17/2017 a7 54 105 U 951 105 U | 2850 2430 3,360 3,120 055 U
12/14/2017 52,200 4,940
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Table 3¢, Summary of Groundwater Metals: 2007 through 2017
Former J.H. Baxter North Woodwaste Landfilf
Adlington, Washington

2/5/200 50 U 50 U 50 U ™50 U| 50 U] 50 U 100 U Moo u 100 U| 100 U] 100 U
/182007 | 50 U 06 50 U 07 8| 50 U 100 U 100 U 100 U] 100 U] 100 U
7/18/2007 | 50 U] 56 U| 50 U 500 j 50 U 100 U e0 B 75 8 00 U
10/10/2007 | 50 u| 50 Ul 50U 50 U 50U 100 U 100 U 100 U 100 U
10008 | 11 3| 22 3] 15 1 53 06 U 100 U 100 U 100 U 70 U
asoia008 |08 309 [ 0s Ty [ 06 100 U 100 100 U 70 U
/3073008 | 03 1] 04 1] 63 02 0: 0 00 U IE] 3 i1 8
10/22/2008_| 50 U| 50 U] 50 U 50U 100 U 100 U 100" U

Yiip00s | 64 1| 04 3] 02 1 03 J 03] 1600 10 1 24 ) 00 U
/172008 | 50 U] 50 U] 50 U 50 U ! 50 U 100 U 100 U 100 U 58 )
8/1/2008 | 50 U 50 U] 50 0 50U 50 U U i 100 U 100 U 100 U
T1/173008 | 50 U 50 U] 50 U] 50 U 55U U] 100 Ul 100 U 00 U 100 U
2/10/2010 | 50 U] 50 U] 58 U 50 U 50 U 77 20 32 43 ] 100 U
5/26/2000 | 5.0 _U| 50 U 50 U ! 50U . 100 U 08 100 0
B/18/2010 | 50 U 50U 50 U] 50 U 100 U 100 U} 100 1] 100 U
11/18/2010 | 50 U| 50 U 50 U B 50U 67 ) 95 58
2/3/2011 006 U 38 ) 100 U
5/17/2011 5. 38 ) 48 22 )
87243011 , 100 U 100 U 100 U
13011 | 50 U 50U X 158 100 U 00 U 100 U
21472012 | 50 U 50 U 50 U 50 U| 151 11 24 ) 00 U
s/2/012 | 50 U 50y 50 U 50 U] 204 17 o0 100 U
B/21/3012 | NT Wt NT NT NT 223 11 100 U
11/13/2007 | NT T WT NT NT 208 60 U 100 U 00 U
aiagons | NT NT NT NT NT 74 IR 08 00 U
6413 | NT W W7 T NY 21 24 o U 40 U
82772013 | WT WT T NT NT 192 17 10 30 1
/27013 | NT NT T I NT 67 25 23 J 40 U
3/17/2014 | NT NT T NT NT 131 10 U 40 U 0 U
e/o/2004 | NT NT NT NT NT 102 14 i 16 1 40 U
572973014 | NT NT T NT NT 166 20 U a0 U 12 ]
1yi7/200 | NT NT NT NT NT 15.0 w0 U 20 U 0
/2573015 | NT WT Wt N Nt 134 173 0.82 005 1
9/18/2015__| NT Wt T N7 NT 152 ! 27 05 4 U
12/7/2015 | NT WT T T NT 87 G0 U 40 U

2/29/i016 | WT NT NT N NT 92 40 U a0 1 400 U
6/6/3016 | NT NT NT N NT 14.1 20 U 50 U 22 J
9/26/2016 | NT NT NT NT NT 165 50 U 40 U 05
3/9/2017 NT NT NT NT NT NT NT NT NT NT

§/11/2017 | N1 NT T Nt NT 21 U

/1775017 | N NT T NT NT 101 164 21 U PR 21 U
12122017 | HT NT NT N NT NT
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Table 3C. Summary of Groundwater Metals: 2007 through 2017
Former J.H, Baxter North Woodwaste Landfill
Arlington, Washington

ug/L = microgram per liter. R =refected value. NT = not tested.

B = detected in laboratory method blank.

1= result Is an estimated concentration that is less than the method reporting limit, but greater than or equal to the method detection limit.
MCL = Federal maximum contaminant levels for drinking water.

SMCL = Federal secondary maximum contaminant levels for drinking water,

U = analyte was not detected at or ahove the MRL/MDL,

WA WQ Std = State of Washington's water quality standards for groundwater (WAC 173-200).

2/5/2007 188 42 52 50 53 200 U] 25 B 33 8 26 B| 45 B|100 U
4/18/2007 103 43 47 42 42 200 U| 38 25.1 44 43 100 U
7/18/2007 120 125 40 64 36 200 Ul 70 B| 56 B 59 B 98 B 100 U
10/10/2007 139 136 104 36 41 200 U|10.4 11.1 34 28.3 100 U
1/10/2008 109 11 40 32 41 20 Uj00 U|100 U|100 U 100 U 71 ) 70 U
4/30/2008 108 107 44 47 49 20 U]100 U[100 U|[100 U 100 U 10.4 70 U
7/30/2008 95 99 52 39 31 05 Ul 32 J|31 J|12 ) 34 33 ) 15 B
10/22/2008 62 61 121 28.0 46 68 1|30 )|100 U 100 U 43 )

2/1/2009 83 78 56 42 43 200 Ul 24 )] 46 J[12 33 52 ) 16

5/1/2009 63 63 68 47 37 200 Ul 25 J| 17 )|1loo U 31 47 50

8/1/2009 7.5 11200 Ui 32 136 J 14.2 ) 200 U| 20 J]|100 U|61 17 ) 09 ) 24 )
11/1/2009 74 70 71 32 25.7 200 U 17 ) 100 V| 100 U 100 U 40 1 100 U
2/10/2010 70 78 71 47 43 200 U] 18 )| 35 JJi10 U 18 J 29 4 00 U
5/26/2010 62 62 28.4 42 200 Ul 73 J| 15 13 ) 73 1 100 U
8/18/2010 90 29.7 37 36 200 U| 35 ) 10 J 63 J| 67 Jl 118
11/18/2010 117 104 293 42 200 U|100 U] 100 U 100 U 100 U 100 U

2/9/2011 104 28.8 42 200 Ul 29 19 | 32 ) 03 1
5/17/2011 70 37 37 200 U
8/24/2011 a8 32 26.3 200 U] 31 ) 16 J 20 100 U
11/3/2011 103 39 32 200 U] 32 ) 24 ) 47 1 100 U
2/14/2012 123 24.8 32 200 U] 38 ) 16 J 34 ) 07

5/2/2012 82 259 38 200 Ul 13 ) 69 | 16 100 U
8/21/2012 78 26.7 200 U|100 U 100 U 100 U
11/13/2012 106 21.0 21.2 200 Ul 11 ) 100 U 25 4 100 U
2/12/2013 82 227 24.4 200 Ul 11 ) 100 U 20 ) 100 U
6/4/2013 86 32 39 40 Ul 11 i0 ) 34 40 U
8/27/2013 90 22.2 27.3 40 Ul 13 J 24 ) 20 3 40 U
12/2/2013 85 33 38 40 Ul 16 08 ) 22 40 U
3/17/2014 63 204 31 40 Ul 14 | 08 J 21 40 U

6/2/2014 62 28.2 33 40 Ul 11 ) 04 J 14 ) 40 U
9/29/2014 80 34 45 04 1|24 12 | 22 ) 40 U
11/17/2014 74 209 32 40 Ul 39 08 19 1 50 U
2/25/2015 68 28.8 32 o1 J{19 10 ) 25 ) 05 U
9/14/2015 64 17.2 33 04 1] 52 13 ) 28 40 U
12/7/2015 57 12.2 45 32 16 ) 26 4
2/29/2016 58 26.7 42 40 ul22 1 13 ) 4.2 40 U

6/6/2016 63 215 14.9 40 Ui 43 40 U 40 U 10 )
9/26/2016 92 40 U 22.2 40 uii19 ) 05 I 19.0 40 UL

3/9/2017 61 39 37.8 38.2 NT NT NT NT
6/11/2017 23 07
8/17/2017 71 70 244 183 21 Uj19 Ji 23 J 18 1 23 J 07 )
12/14/2017 21 U NT

Notes
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Table 3D. Summary of Groundwater Pentachlorophenol: 2009 to 2017
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

| BXN-4 BXN-4 Dup BAN-3 BXN-3 Dup BXN-2 BXN-2 Dup BXN-1 BRN-1 Dup lield Blank

9/1/2009 05U 1.5 0.5y D5 U NT
11/18/2009 05U | 05U 0.5 U 0.24 ] 05U NT
2/10/2010 0.5U 05U 0.5 U 05U 05U 0.5 U
8/21/2012 05U NT 0.5U NT 050
11/13/2012 0.5 NT 05U 05U i 41
2/12/2013 05U NT 05U 05U ; 05U
6/4/2013 0.5 U NT 05U 05U 0.5 U
8/27/2013 05U NT 05U 0.5U 05U
12/2/2013 05U NT 05U 05U 0.5 U1
3/17/2014 0.5 U NT 05U 05U 0.5 U |
6/2/2014 05U NT 05U ns5u 05U
9/29/2014 0.19 NJ NT 05U 05U 05U
8/26/2016 0.13 U NT 0.095 U 012 U 0.071 U
3/9/2017 05U NT 05U 05U 0.5 U 05U

Notes:

pg/L = microgram per liter. R = rejected value.

I =resultis an estimated concentration that is less than the method reporting limit, but greater than or equal to the method detection limit.

NI = result is tentaitvely identified and the associated numerical valus is the estimated concentration in the sample.
SMCL = Federal secondary maximum contaminant levels for drinking water.

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

WAWQ Std = State of Washington's water quality standards for groundwater (WAC 173-200).

September 2009 samples collected by buyer's consultant and analyzed by ALS Laboratory Group, Everett, WA,
November 2009 and February 2010 samples collected as part of quarterly monitoring activities.

August and Novernber 2012 samples collected as part of quarterly monitoring activities.

All 2013 through 2017 samples collected as part of monitoring activities.

Data is not validated,
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Table 4. Parameters Statistically Higher than Background: 1989 to 2017
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

Conventionals Ammonia as Nitrogen 1989 mg/L 0.36 0.06
Conventionals Ammonia as Nitrogen 1991 mg/L 0.595 0.04
Conventionals Ammonia as Nitrogen 1992 mg/L 0.26 ND
Conventionals Ammonia as Nitrogen 1993 mg/L 0.57 0.08
Conventionals Ammonia as Nitrogen 1994 mg/L 0.23 ND
Conventionals Ammonia as Nitrogen 1995 mg/L 0.23 ND
Metals Arsenic 1991 ug/L 21 9
Metals Arsenic 1992 ug/L 20 ND
Metals Arsenic 1993 ug/L 27 3
Metals Arsenic 1994 ug/L 32 25
Metals Arsenic 1995 ug/L 31 25
Metals Arsenic 1996 ug/L 27 2.5
Metals Arsenic 1997 ug/L 17 2.5
Metals Arsenic 1998 pg/L 19 25
Metals Arsenic 1999 pg/L 18 2.5
Metals Arsenic 2001 ug/L 18.5 2.5
Metals Arsenic 2002 ug/L 19.83 141
Metals Arsenic 2003 pg/L 16.73 133
Metals Arsenic 2004 ug/L 13.73 2.07
Metals Arsenic 2005 ug/L 12.63 2.33
Metals Arsenic 2006 ug/L 6.53 3,53
Metals Arsenic 2007 ug/L 5 ND (< 5 pg/L)
Metals Arsenic 2008 ug/L 5.4 “3.68 1.73
Metals Arsenic 2009 pg/L 8.43 2.8 1.6
Metals Arsenic 2010 ug/L 10.83 ND (<5 pg/L)
Metals Arsenic 2011 ue/L 15.38 2
Metals Arsenic 2012 ue/L 19.23 25
Metals Arsenic 2013 ug/L 26.3 3.05
Metals Arsenic 2014 ug/L 2343 0.32
Metals Arsenic 2015 ug/L 271 0.37
Metals Arsenic 2016 ug/L 19.98 0.43
Metals Arsenic 2017 pe/L 17.98 2.96
Metals Barium 1992 ug/L 5.6 20
Metals Barium 1993 ug/L 84 29
Metals Barium 1994 ug/L 89 32
Metals Barium 1995 ug/L 124 49
Metals Barium 2001 pg/L 104 147
Conventionals Carbon, Total Organic 1989 mg/L 12.6 2.52
Conventionals Carbon, Total Organic 1991 mg/L 9.2 9.54 1.48
Conventionals Carbon, Total Organic 2001 mg/L 7.38 15.2
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Table 4. Parameters Statisticaily Higher than Background: 1989 {o 2017

Former J.H. Baxter North Woodwaste Landgfili
Arlington, Washington

Conventionals Chemical Oxygen Demand 1989 mg/L 3 10
Conventionals Chemical Oxveen Demand 1991 mg/L 33 45 12.25
Conventicnals Chemical Oxygen Demand 1992 mg/t &6 16
Conventiona Chemical Oxygen Demand 2014 mgfL 23.9
Conventionais Chemical Oxygen Demand 2015 mg/L i8.45 15.23
Conductivity 1585 uS/em 505 564 254
Conductivity 7 1991 7 usS/em 449 597 229
tron 1989 ug/L 38,670 7,770
Iron 1991 ug/t 38,670 7.770
iron 1892 ug/L 26,300 i4
iron 1993 ug/lL ] 39,050 30
Iron 1994 ug/L 52,500 _55‘T
Metais iron - 53,400 ] 52
WMetais fron 35,600 50
Metals iron 22,300 180
ron 4,160 19,850 35
iron 2,788 ] 25,875 I S8
fron 3,333 35,519 a7
ron 25,225 130
’ Wwon - mars 87
Metais Iron 3,275 20,925 131
Metals Iron 4,463 9,648 102
Mietais 7,470 78
Metals R i ﬁ,?'?s:; iiiii o 7213777
Metals iron 3,715 77
Metals iron 873 248
Metals iron 35
Metals
Metals ' - |
Metals
Metals iron
Metals
Metals - T 7 7 ) T o
Metals ,190 2,260 e
- B 710 2,260
3,050
Metals Manganese 3,090 435 2 zeg g
Metais Manganese 2,650 2,200 2,070 149
Metals Manganese 2,070 149
Metals Manganese 1,848 3,938 6,328
Page 150f 1
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Table 4. Parameters Statistically Higher than Background: 1989 to 2017
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

Metals Manganese 2009 ug/L 7,085 2,798
Metals Manganese 2011 ug/L 5,605 4,475 1,588
Metals Manganese 2012 ug/L 3,753 3,070 2,046
Metals Manganese 2013 pg/L 4,220 2,825 157
Metals Manganese 2014 ug/L 3,955 2,848 2,443
Metals Manganese 2015 ug/L 4,890 3,270
Metals Manganese 2017 ug/L 4,388 2,035
Metals Nickel 1993 ug/L 57 64 31
Metals Nickel 1994 ug/L 75 62 39
Conventionals Nitrate + Nitrite as Nitrogen 2000 mg/L 0.9 14 0.1
Conventionals pH 1989 - 6.29 6.14
Conventionals pH 1992 - 6.38 6.48 6.14
Conventionals pH 1993 - 6.37 6.22
Conventionals pH 2014 - 6.91 6.86
Conventionals pH 2017 - 6.67 6.47
Conventionals Solids, Total Dissolved 1991 mg/L 305 347 201
Conventionals Solids, Total Dissolved 1996 mg/L 44 0.042
Conventionals Solids, Total Dissolved 1999 mg/L 0.79 - 20 0.036
Conventionals Solids, Total Dissolved 2001 mg/L 357 341
Conventionals Sulfate 2001 mg/L 18.3 15.75
Conventionals Sulfate 2002 mg/L 19.6 16.7
Conventionals Tannin and Lignin 1991 mg/L 4.37 8.5 0.3
Conventionals Tannin and Lignin 1992 mg/L 1.01 0.23
Conventionals Tannin and Lignin 1993 mg/L 245 0.48
Conventionals Tannin and Lignin 1994 mg/L 0.72 5.05 0.45
Conventionals Tannin and Lignin 1996 mg/L 0.096 0.057
Conventionals Tannin and Lignin 2001 mg/L 1.48 0.38 7.43 5.63
Conventionals Tannin and Lignin 2011 mg/L 3.06 1.34
Conventionals Tannin and Lignin 2014 mg/L 8.22 1.06
Metals Zinc 2010 pg/L 5.28 4.4
Metals Zinc 2013 ug/L 2.4 ND {<10 ug/L)
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.

2 Mean values are yearly averages.

3 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 2
Groundwater Elevation Contouyr
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FIGURE 3

Groundwater Elevation Contour
Map: Third Quarter 2016
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FIGURE 4
Regional Groundwater Flow
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Figureb
Arsenic Trend
North Wells
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Figure 7
Barium Trend
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Figure 8
COD Trend
North Wells
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Figure 10
Copper Trend
MNorth Wells
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Concentration {pg/L)

Figurell
Iron Trend
North Wells
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Manganese Trend
North Weils
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Figure13
Nickel Trend
North Wells
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Figure 14
Nitrate+Nitrite Trend
Morth Wells
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Figure 15
Field pH Trend

North Wells

12.00

o
<
S
-

8.00

6.00

4.00

2.00

0.00

1102/1/11
1102/1/8
1102/1/8
1102/1/2
0102/1/11
010%/1/8
0101/
010%/1/2
6002/1/11
6002/1/8
6002/1/5
600Z/1/2
800Z/1/11
8002/1/8
800Z/1/5
8002/1/¢
L£00Z/1/11
£002/1/8
L002/1/S
L0021/

ovenmes BXN-4  oosmaen BXN~2  comenmen BXN-1



Figure 16
Sulfate Trend
MNorth Wells
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Tannin & Lignin Trend
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Figure 18
TOS Trend
Morth Wells
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Figure 19
TOC Trend
North Wells
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Figure 20
Zine Trend
North Wells
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FIGURE 21

Arsenic Isopleth Map:
First Quarter 2016

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

LEGEND

Monitoring Well
® (February 2016 Arsenic Concentration)

Arsenic Contours
(dashed where inferred)

R Modeled Source Area
swafln Direction of Groundwater Flow

NOTES:

1. Arsenic contouring estimated using
Quick Domenico approximation.

2. NM = not measured.

3. BXN-3 is damaged.

4. Concentrations in ug/L..

§. Data from highest arsenic detection
(first quarter 2016) depicted.

N

Feet

i«
Date: March 26, 2017 L g}@
Data Sources: AMEC, ESRI, Air photo taken on ®
July 15, 2013 by the USDA Watar Solutions, Ing.




Appendix A

2017 Groundwater
Monitoring Field Forms




- %
YA

Dater Well iD:

Depth to Water:
Purge type: Low-Flow/Standard

Sample Analysis: %{;E Sgyg

FIELD ENVIRONMENTAL
INSTRU

-~
=

DAY -4

ENTS, INC.

7
Tach: %;.ﬁfif

- i% > Depth to Botiom:

i ‘3 %&?&iﬁ&%ﬁ

"
A T =
S0 WellSize: T
DI

Flush mount/Standpipe

Y < © i

Well type:

Flow Rate: &1y~ vint leiin

Starttime: 16/}

Yolume
Time [Flow rate lRemoved jpTw PH COND  FTEMP  foRP oo
053 (eone” | 1100 TG0 (a0 | ep T hin 1 57 RN
165 Zho  aroo L7, | < el e I DSO
oYt Uhao 14300 Ha bl 23 % e ot K
D7, BOCD (Y30 feno [579  [i95< < 049
Wors | v Ale B0 Heony [e7a 12106 | <y OH%
gy S j (1D
% -

All Parameters Stable at: | jo5,
Sample time: $10F

Signature: 2 1

Total Volume Removed:

F7o0
K477 -
Biata: *%g"‘% Time: 1} 363




FIELD ENVIRONMENTAL
INSTRUMENTS, INC.

Date: 5l9i{e WellD: &L-'Z_ Tech: %ﬂ

A

¥
Depthtowater: “{%,|  Depth to Bottom: S22 welisize: 2 r

Purge type: Low-Flow/Standard Welltype: Flush mount/Standpipe
Sample Analysis: L‘)((’ @f/
Flow Rate:
Starttime: YO\
Volume
Time Flow rate [Removed JoTW PH COND ITEMP ORP DO
O _JUbo T1700 | Ysy | Gve | %76 | vz.pgl (0 | .8%
ok, 40 tysy | .23 | 431 (3.0 jio 028
(L] ead LystF | Gk | 4ss | (3011 gz otf
{b7l 0O T yst 12t | Yeo | 2.33] 12 | 0.8
Py ool RO | YsF | Gedn ] 18T | fhsq| isz | 8
A
All Parameters Stabl;at;lﬁi'f?"i oY Total Volume Removed: 4.2

Sample time: § (5T

. Signature: Vv Date: élf}z 1 Time: [b’i fj
— T

08



A P .
Zini AR Y - . 9F
Dgte;  TU¥vTSo Wen [ jA v T T (155 | T
m%m

1

o1 7 5 A
DepthtoWater: U5 Y  DepthtoBotiom: 45\ ) WellSize: A 77

Purge type: Low ??%é%ﬁ{fiﬁéﬁééfé Well type: Fiush mount/Standpipe

Sample Analysis: “>£E Coll

Flow Rate: U0 Al /My
starttime:  \\) S

—
ey

9

, Y
Yo | dis L 4
oo We (.04 o

s
o
S
¢
i

L)
T

| @

pd

Volume
Time Flow rate jRemoved IDTW P COND  JTEMP oRp ino
123 1% LoD LS Foh5 | 2.6 1 L4 (.33
i ; D %j%‘ 7, 2% ’g i;‘? | 1594 | 4! 0BT
123 Ho? | HiE | sl ] o4
zu
5

g

All Parameters Stable at: ?%E
Sample time; “gé—if.}

il

Signature: ggf

Total Volume Removed:{,

3

- 3 £
Time: (1 3}

1

9

fi:e



FIELD ENVIRONMENTAL
INSTRUMENTS, INC.

Date:  Yfuliy Weltio: Ayw- | Tech: p{‘t‘é
Depth to Water: ‘J{ZL Depth to Bottom: é ] L0 welsize: 2
Purge type: Low-Flow/Standard Well type: Flush mount/Standpipe

sample Analysis: A// dasofll Sule

Flow Rate: 260 me/m
Start time: 5400

olume

Time  {Flow rate JRemoved {pTw PH ND  fremp  fore DO
A% 1900 469 4583 | £4] 261 1123 -z .95
1650, yi3e [SAZ 120 7.9 |65 |osd
| CA0R 90 Y (595 iz 4Ly lasz
Al Hewo |Kjte 159% |2\ 1.4 14954 losz

i< Ysoo |- 1454 3 hizu lgdd [,s0n
whie §+ sqyeo (45 1£94 B\ vad 1-4d 4

W e

All Parameters Stable at: (] thal_.\'olume-kemoved: s
Sample time: 6911
Signature: ffffym s Date: 0[1!@ Time: 0920




Depth to Water: fﬁ Y 3 __Depthte Bottom:
Purge tvpe? Low-Flow/Standard

Sample Analysis:

Flow Rate:

Start time:

i

ime

iFlow rate IRemoved

Sae

i/

i5~26

o414

0 é{}

Znn

e o

el
oL

£

$8 s~y

s

Bl

v

Ali Parameters Stable at:
Sample time: (¥} 724,
Signature:

sttt e ¥ as |

W wensie: 7.

Welltype: Flush mount/

P

&

o

9

L
B

;\“;

e oy

]

""«»5
e
< fe-
A f
¥ .
",,% W I

W

i

q
5 b
bk ‘::»w
L .

e
A

ba
l

b

Total Volume Removed:




FIELD EN
INSTRU
Date: - ¢ 7 wellip: XA/-
Depthto water: _ HY. gg Depth to Bottom:

Purge type: Low-Flow/Standard

W- Z Weli Size:

Tech:

VIRONMENTAL
MENTS, INC.

ZA

Well type: Flush mbunt/Standpipe

Sample Analysis:
FlowRate: =, .
Start time: 957 2 :

Volume
Time |Flow rate [Removed [pTW PH COND TEMP ORP DO
RO [ i1y
1> | te Wo | (.87 | 26 | 72§ | 7947 | 127
MU | 20 Wo 175 | 260 | 12.9 | 2e%z] li3
0% 29 | 2600 Wo 1626 | 765 | 2.9 | 7554 | 4/6
g L | 45 Wh |50 | 209 | 124 | 752.3] -2¢9
035 | oo Wy | .52 745 | (2-¢ (7484 | . z2

g
All Parameters Stable at: 00‘57 Total Volume Removed: 5'j ,,{ L-
S le time:
S;agr‘r::tzren:ne ?{ Z [ Date: ? *[ Z Time: 035(”
/ T —




Date:  F-{ i weliin: =¥ i£
H e A I

Depth to Water: ]
Purge type: iﬁu&;e!:ﬁﬁwis randard

FIELD ENVE
INSTRUMMEN E‘§§ NG,

H

Depth to Bottam:

ﬁﬁ&fﬁ&i

Tach: ij? <

£

FoerF

%ézﬁ{ Well Size: Z;

Welltype: Flush ﬁ@u‘*”méﬁég;ﬁe
Sample Analysis:
FlowRate: Zew.sme /.,
Starttime: M55
Volume
Time (Fiow rate (Removed joTw Do

PH COND TEMP ORP

a475¢ | 9e0 iy ,
TRz Yibh (58 | GoB | Wz | ifs 158
001 | 2990 U | 2/ | S73 1 152 | Z22] &b
004 | 2600 7.8 e3> |37 [Iz> |2zs |z
(007 | trel08 Y g G3 162] is= |zz&4 | /.2
Uplo | e YW 1628 ltzz (32 | 227 |1
Y78 | 29 | G17 | B 1222 |14,

.

7 &g 5 |
A fai} gf‘i&;gg{ 7t AF

T 444 1827
L& ! IViE=

Ali Parameters Stable at: fié f ¥

Sample time: , ) -
Signaturer & . ;,,y-if(f/é

Totat Volume Removed:

£

F i
N H
Date: f‘f’é’? . Time: 55} 4.




Woodwaste Landfill Monitoring

Date: /1{{‘1 ZF,L weltio: BXN-] Tech: ’/\/mﬂx

‘
Depth to Water: 48 7"[ ' Depth to Bottom: s/ . é Well Size: 2 "

Purge type: Low-Flow/Standard ¥~ Well type: Fush mount/
Sampe Analysis: TS THL TV¢,CoD CL Soy MHs, 0 4Ny, As-Ba- (<= Mn-N:
Flow Rate: J ' e ’ i
Starttime: {228
Volume

Time |[Flow rate [JRemoved [DTW PH COND TEMP ORP DO

29 48.3¢

1365 18.94

(316 [Spds [485) [edL [sis |17 |-9L% [3.33
All Parameters Stable at: Total Volume Removed: | S é:qJ ons

Sample time: H#58 13 lo¥
signature: ~7(, Zea Date: 2/ "Z( i Time: (320

<

+ SM{,(‘Q‘S (.(!eﬁk&( w(lez?{d’ll-—
¥ uell QWM u{h:(er




Appendix B
2017 Laboratory Reporis

{Separate Files}




Appendix C

Statistical Analysis
of Groundwater Data




(o]

abie

~3.

Y ol

Ariington, Washington

Student's T-Test Formula: t.=2.447 v=5
t.=2.571 V=5
t.=2.776 v=4

g
(a]
(43
s
o0
[\
o
1]
[*8)

t,=4203 =2
11/17/2014 7.34 - - - t.=12.706 v=l
2/25/2015 8.40 ~- - B
9/14/2015 13.40 - - =
12/7/2015 0.03 4 30.449
2/29/2016 5.69 4 6.83 31.076
6/6/2016 6.25 4 6.34 30.051
9/26/2016 8.78 4 5.19 13.646
3/9/2017 6.08 4 6.70 1.978
6/11/2017 | - 3 7.04 2,287
9/17/2017 9.30 3 8.05 2.988
12/14/2017 - 2 7.69 5.184

11/17/2014 0.025

2/25/2015 0.025 -
9/14/2015 0.03 - - - - -
12/7/2015 0.02 4 0.02 0.000 0.00

2/29/2016 0.03 4 0.02 0.000 0.00

6/6/2016 0.03 4 0.02 0.00

9/26/2016 0.03 4 0.02 0.00

3/9/2017 0.02 a 0.03 0.00

s/ 0.03 3 003 0.00

12/ - 2 0.03 0.00

11/17/2014 0.405 - -
2/25/2015 0262 | - ~ - - -
9/14/2015 0.46 - - - -
/7720 0.025 4 5 0.19
129/ 0.264 4 5 }
0.084 4 0.21 0.
0454 4 021 | 0.038 0.15 }
0.11 4 0.23 0.029 0.17
0.13 4 0.19 0.030 0.17
2.27 4 074 1.064 1.03
0.556 i 077 | 1047 1.02

hy

il
o
o

oy
o0

hhid



Table C-2. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Chloride

Former J.H. Baxter North Woodwaste Landfill

Arlington, Washington

Student’s T-Test Formula:

V[(s'/n)+(s/n)]

11/17/2014 17.60

2/25/2015 10.20 - - -
9/14/2015 51.70 - - -
12/7/2015 24.50 4 26.00 327.647
2/29/2016 6.52 4 23.23 420.386
6/6/2016 27.00 4 27.43 345.010
9/26/2016 37.80 4 23.96 168.411
3/9/2017 13.20 4 21.13 196.228
6/11/2017 - 3 26.00 152.040
9/17/2017 22.40 3 24.47 154.493
12/14/2017 - 2 17.80 42.320

Critical Statistic:

t. =2.447
t.=2.571
t.=2.776
t.=3.182

t. = 4.303
t.=12.706

11/17/2014 5.84 -

2/25/2015 9.10 - - - - -

9/14/2015 5.16 -- -- -- - -

12/7/2015 3.54 4 5.91 5.453 234 -2.20
2/29/2016 7.97 4 6.44 6.488 2.55 -1.84
6/6/2016 6.27 4 \5.74 3.477 1.86 -2.38
9/26/2016 7.05 4 6.21 3.645 191 -1.95
3/9/2017 7.32 4 7.15 0.495 0.70 -1.99
6/11/2017 - 3 6.88 0.297 0.55 -2.68
9/17/2017 5.47 3 6.61 0.999 1.00 -2.48
12/14/2017 -- 2 6.40 1.711 1.31 -2.43

11/17/2014

736.50

2/25/2015 50.60 -- -- - - -

9/14/2015 15.40 - - - - -

12/7/2015 9.11 4 27.90 366.188 19.14 0.14
2/29/2016 6.54 4 20.41 418.868 20.47 -0.21
6/6/2016 6.29 4 9.34 17.973 4.24 -1.95
9/26/2016 9.97 4 7.98 3.389 1.84 -1.76
3/9/2017 9.55 4 8.09 3.769 1.94 -1.84
6/11/2017 5.75 4 7.89 4,741 2.18 -2.51
9/17/2017 3.25 4 7.13 10.294 3.21 -2.36
12/14/2017 26.2 4 11.19 106.876 10.34 -0.96

v=6
v=5
V:

V=

Page 2 of 18



Critical Stat 1. = 2.447 4

Vi{s'/n}+(s*/n)] £ =2.571 v

t.=2.776 v

t.=3.182 ¥

£.=4.303 ¥

11/17/2014 93 t,=12.706 v

73 - - -
/7/2015 | 453 4 511 3.649
2/29/2016 322 4 493 4332
6/6/2016 7.96 4 5.99 5391
9/26/2016 861 4 5.83 4.601
3/9/2017 410 4 | 601 | 5506 |

6/11/2017 - 3 671 4.088
9/17/2017 6.18 3 5.30 5.095
12/14/2017 ~ 2 5.14 2.163

11/17/2014 1.48
2/25/2015 2.29 - - - - -
9/14/2015 170 - - - - ~

109 | 4 164 0.251 0.50

181 4 172 0.243 0.49

1.02 2 141 0.164 0.40

155 a 1.37 0.140 037

3.20 7 190 0.859 0.93

- 3 193 1.284 113

166 3 214 ags1 | o097 7

— 2 243 1186 1.00 2.09

0 1
2/25/2015 543 - - - e
9/14/2015 410 - - = -
12/7/2015 3.82 4 466 6.670 0.82 544
2/29/2016 1700 | 4 7.60 631 080 |
6/6/2016 320 4 7.02 5.66 0.29
5/26/2016 7.47 4 7.87 537 061
3/9/2017 5.02 P 817 6.14 066
6/11/2017 341 P 478 1.97 127
9/17/2017 175.00 P 4173 84.87 098

17 z P 52.61 8230 115

] 1
s B

[£8)

I 1]
My

ped



Table C-4. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Chemical Oxygen

Demand (COD)

Former J.H. Baxter North Woodwaste Landfili
Arlington, Washington

Student’s T-Test Formula:

X-mg

V(s'/n)+(s*/n)]

11/17/2014 11.6 - - -

2/25/2015 10.8 - - -

9/14/2015 22,5 - -

12/7/2015 16.0 4 15.23 28.749
2/29/2016 8.6 4 14.48 38.249
6/6/2016 24.8 4 17.98 52.949
9/26/2016 27.1 4 19.13 72.116
3/9/2017 33 4 15.95 138.897
6/11/2017 - 3 18.40 172.330
9/17/2017 16.5 3 15.63 142.173
12/14/2017 - 2 9.90 87.120

Critical Statistic:

T = 2.447
t.=2.571
t.=2.776
t =3.182

t.=4.303
t. = 12.706

v=6

v=

11/17/2014 2.5 - - - - -

2/25/2015 79 - - - - -

9/14/2015 3.8 - - - - -

12/7/2015 5.8 4 5.00 5.580 2.36 -3.49
2/29/2016 3.2 4 5.83 4.203 2.05 -2.65
6/6/2016 2.5 4 4.80 2.000 1.41 -3.55
9/26/2016 4.7 4 4.05 2.203 1.48 -3.50
3/9/2017 5.0 4 3.85 1.430 1.20 -2.04
6/11/2017 - 3 4.07 1.863 1.37 -1.88
9/17/2017 4.1 3 4.60 0.210 0.46 -1.60
12/14/2017 -- 2 4.55 0.405 0.64 -0.81

11/17/2014 19.7 - - - -

2/25/2015 19.9 - - - - -
9/14/2015 18.7 - - - - -
12/7/2015 155 4 18.45 4.143 2.04 1.12
2/29/2016 62.4 4 29.13 495.549 22.26 1.27
6/6/2016 13.2 4 27.45 547.977 23.41 0.77
9/26/2016 29.7 4 30.20 514.060 22.67 0.91
3/9/2017 11.6 4 29.23 556.083 23.58 1.01
6/11/2017 4.8 4 14.83 111.603 10.56 -0.39
9/17/2017 964.0 4 252.53 225086.73 474.43 1.00
12/14/2017 38.0 4 254.60 223870.99 473.15 1.03
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. Baxter North Woodwasice

\riington, Washington

Critical St

12/7/2015 954 4 853.75 16,360.92
2/29/2016 507 4 814.75 31,882.52
6/6/2016 604 4 784.50 42,783.00
9/26/2016 802 4 741.75 28,604.25
3/9/2017 704 4 679.25 8854.25
6/11/2017 - 3 703.33 28061.33
9/17/2017 -- 2 753.00 4802.00
12/14/2017 -= 1 704.00 #DIV/01

11/17/2014 305

2/25/2015 458 - - - - -
9/14/2015 293 - - - - -
12/7/2015 261 4 329.25 7,712.25 87.82 -5.76
2/29/2016 429 4 360.35 9,551.58 97.73 5.65
6/6/2016 341 4 331.00 5,345.33 73.14 -6.15
9/26/2016 326 4 339.25 4,785.58 69.18 5.54
3/9/2017 453 4 389,75 4,448.97 §6.70 502
6/11/2017 - 3 376.67 5,646.33 75.14 -4.55
9/17/2017 - 2 394.50 9,384.50 96.87 -4.26
12/14/2017 - 463.00 #DIV/0I #DIV/0I =

11/17/2014 714 - -
2/25/2015 603 - - - - -

5/14/2015 546 - - - - -

12/7/2015 a78._ | a4 25 9,978.25 331
2/29/2016 616 4 75 3,967.58 356
5/6/2016 358 4 50 00 109.88 3.38
9/26/2016 563 4 503.75 25 11257 279
3/9/2017 491 4 507.00 33 111.76 236
6/11/2017 444 4 454.00 67 85.96 EEE
9/17/2017 - 3 439.33 33 59.94 423
12/14/2017 565 3 500.00 00 61.00 *

-, w2
(i} i
W

I

w5
1
[ S I

IS

=2




Table C-6. Statistical Analysis of Groundwater Quality Results for Downgradient Wells:
Nitrate + Nitrite as Nitrogen

Former J.H. Baxter North Woodwaste Landfill

Arlington, Washington

Student's T-Test Formula:

X-m,

V[(s'/n)+(s°/n) ]

Critical Statistic:

11/17/2014 8.36 - - -

2/25/2015 6.90 - - —

9/14/2015 12.30 - - —

12/7/2015 17.10 4 11.17 20.857
2/29/2016 3.62 4 9.98 35.338
6/6/2016 0.85 4 8.47 56.906
9/26/2016 10.30 4 7.97 52.796
3/9/2017 5.00 4 4.94 15.732
6/11/2017 - 3 5.38 22.431
9/17/2017 9.55 3 8.28 8.226
12/14/2017 - 2 7.28 10.351

t, = 2.447
t.=2.571
t.=2.776
t, =3.182

t. = 4.303
t = 12.706

v=6
v=5
v=4

v=3

<
1
N

<
I

11/17/2014 2.340 - ~
2/25/2015 0.617 - - - -

9/14/2015 2.760 - ~ - - -

12/7/2015 1.970 4 1.92 0.861 0.93 -3.97
2/29/2016 1.160 4 1.63 0.880 0.94 -3.58
6/6/2016 1.470 4 1.84 0.488 0.70 -2.87
9/26/2016 1.860 4 1.62 0.138 0.37 277
3/9/2017 0.650 4 1.29 0.261 0.51 -1.83
6/11/2017 - 3 1.33 0.381 0.62 -1.47
9/17/2017 2.020 3 151 0.561 0.75 3.96
12/14/2017 - 2 1.34 0.938 0.97 -2.50

11/17/2014 0.025 -

2/25/2015 0.025 - - - - -
9/14/2015 0.032 — - - - -
12/7/2015 0.050 4 0.03 0.000 0.01 -4.88
2/29/2016 0.050 4 0.04 0.000 0.01 4,35
6/6/2016 0.050 4 0.05 0.000 0.01 -3.69
9/26/2016 0.034 4 0.05 0.000 0.01 347
3/9/2017 0.045 4 0.04 0.000 0.01 247
6/11/2017 0.050 4 0.04 0.000 0.01 -1.95
9/17/2017 0.096 4 0.06 0.001 0.03 -4.97
12/14/2017 0.005 4 0.05 0.001 0.04 -3.18
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er Quality Resuits for Downgradient Welis: Field pH

. - _=
t.=2.447 V=0

-~ = —
L= £.5/7/% v=2
i.=2.776

2 - 2302 =2
t.=12.706 v=1
0

12/7/2015 6.28 4 6.35 0.004

2/29/2016 6.45 4 6.36 0.006

6/6/2016 6.37 4 6.37 0.005

9/26/2016 6.42 4 6.38 0.006

3/9/2017 6.6 a 6.47 0.014

6/11/2017 - 3 6.48 0.021

9/17/2017 - 2 | 653  0.024

12/14/2017 - 1 6.64 #DIV/0! |

11/17/2014 5.78 - - - - -
2/25/2015 634 - - - - -
9/14/2015 6.62 - - - - ~
2/7/2015 6.26 4 6.50 6.059 0.24 1.20
2/29/2016 6.71 4 6.48 0.047 0.22 1.09
6/6/2016 6.80 4 6.60 0.056 0.24 1
9/26/2016 6.64 a 6.60 0.056 0.24 1
3/9/2017 654 4 6.67 0.012 011 2
6/11/2017 - 3 6.66 0.017 0.13 i
9/17/2017 - 2 659 0.005 0.07 050
12/14/2017 - 1 654 #DIV/0 #DIV/0!

3
6.26 - - - - -
6.16 - - - -
6.12 P 5.23 0.012
T6.29 4 621 0.005 -
6.64 4 630 0.056
653 | 4 | 640 | 0055 023 | 012
6.49 4 5.49 0.021 0.15 0.15
6.49 4 6.54 0.005 0.07 0.67
- 3 6.50 0.001 0.02 0.24
5.46 3 6.48 0.000 0.02 *




Table C-8. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total Dissolved Solids (TDS)
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

Student's T-Test Formula:

X-my

V{(s'/n)+(s/n)]

Critical Statistic:

9/29/2014 8530 -
2/25/2015 352 - -- --
9/14/2015 485 -- -- --
12/7/2015 470 4 2459.25 16383095.583
2/29/2016 275 4 395.50 9991.000
6/6/2016 314 4 386.00 11454.000
9/26/2016 432 4 372.75 8658.250
3/9/2017 - 3 340.33 6682.333
6/11/2017 - 2 373.00 6962.000
9/17/2017 377.5 2 404.75 1485.125
12/14/2017 — 1 377.50 #DIV/0!

t. = 2.447
t.=2.571
t.=2.776
t,=3.182

t,=4.303

v=6
v=5
Vv =

v=3

9/29/2014 268 -

2/25/2015 224 - - - - --
9/14/2015 139 - - - - -
12/7/2015 144 4 193.75 3966.917 62.98

2/29/2016 207 4 178.50 1877.667 43.33

6/6/2016 181 4 167.75 1035.583 32.18

9/26/2016 195 4 181.75 746.250 27.32

3/9/2017 - 3 194.33 169.333 13.01

6/11/2017 - 2 188.00 98.000 9.90

9/17/2017 178 2 186.50 144,500 12.02 765
12/14/2017 - 1 178.00 #DIV/0! #DIV/0! *

9/29/2014 372 -

2/25/2015 338 - -- -- - -
9/14/2015 322 - - -- - -~
12/7/2015 255 4 321.75 2414.917 49.14

2/29/2016 332 4 311.75 1474.917 38.40

6/6/2016 186 4 273.75 4590.917 67.76

9/26/2016 336 4 277.25 5090.250 71.35 -1.56
3/9/2017 - 3 284.67 7305.333 85.47 -0.82
6/11/2017 252 3 258.00 5652.000 75.18 -1.57
9/17/2017 175 3 254.33 6484.333 80.53 -2.75
12/14/2017 470 3 299.00 23413.000 153.01 *
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Table C-3. Siastistical Analysis of Groundwater Quality Resuits for Downgradient Weills: Sulfate
Former 1.H. Baxier North Woodwaste Landfili

Student's T-Test Formula Criticai Statistic v=5
V=5
1. =2.776 v=4
1. =3.182 v=3
t - 42032 #=2
t.=12.706 v=1
15
9/14/2015
12/7/2015 33.40 4 36.58 19.549
2/25/2016 57.40 4 42.68 110.236
6/6/2016 41.70 4 4375 99.737 |
§/26/2016 34.50 4 41.75 122.403
3/9/2017 6.08 4 34.92 461.080
6/11/2017 - 3 27.43 354.720 |
9/17/2017 9.43 3 16.67 241.237
12/14/2017 - 2 7.76 5.611

1/17/2014 19.20 - - - -
2/25/2015 14.70 - - - - -
9/14/2015 2030 - - - - -
12/7/2015 16.90 4 17.78 6.209 249
2/28/2016 18.00 4 17.48 5.429 233
6/6/2016 21.20 4 19.10 3.967 1.99
9/26/ 1650 4 18.15 4.537 213
3/9/20 12.40 4 17.03 12.349 .65
6/11/2 - 3 15.350 4.40
5/17/2¢ 19.60 3 13.043 3.61
12/14/2017 -~ 2 25.920 5.09 2.08

11/17/2014 14.40 - - - -
2/25/2015 11.10 - - - - -
9/14/2015 10.20 - - - - -
12/7/2015 10.50 4 11.65 1.87
2/28/2016 516 4 934 7914 281
6/6/2016 10.30 4 5.14 7.136 267
9/26/2016 | 1180 a 954 8.906 2.98
3/9/2017 8.90 4 9.04 2.093 2.84
6/11/2017 7.30 4 9.58 3.703 1.92
5/17/2017 2.97 7.74 13.592 369
12/14/2017 1050 4 7.42 10.498 3.24




Table C-10. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Tannin and Lignin

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

Student's T-Test Formula:

X-mg

V[ (s'/n) +(s/n)]

11/17/2014 138

2/25/2015 1.22 - - -
9/14/2015 1.77 - - -
12/7/2015 1.33 4 1.43 0.057
2/29/2016 0.54 4 1.22 0.259
6/6/2016 0.71 4 1.09 0.322
9/26/2016 1.53 4 1.03 0.227
3/9/2017 0.98 4 0.94 0.188
6/11/2017 3 1.07 0.175
9/17/2017 1.17 3 1.23 0.078
12/14/2017 2 1.08 0.018

Critical Statistic:

t.=2.447
t.=2.571
t.=2.776
t.=3.182

t.=4.303
t.=12.706

11/17/2014 0.56 - -- - - -

2/25/2015 1.10 - -- - - -

9/14/2015 0.51 - - - - -

12/7/2015 0.47 4 0.66 0.087 0.30 -4.02
2/29/2016 0.77 4 071 0.084 0.29 -1.72
6/6/2016 0.51 4 0.57 0.019 0.14 -1.79
9/26/2016 0.66 4 0.60 0.019 0.14 -1.71
3/9/2017 1.19 4 0.78 0.085 0.29 -0.60
6/11/2017 3 0.79 0.128 0.36 -0.90
9/17/2017 0.81 3 0.89 0.075 0.27 -1.51
12/14/2017 2 1.00 0.072 0.27 -0.35

11/17/2014

11.40

2/25/2015 4.81 - -- - - -

9/14/2015 1.76 -- - - - -

12/7/2015 1.31 4 4.82 21.660 4.65 1.46
2/29/2016 3.78 4 2.92 2.750 1.66 1.96
6/6/2016 0.52 4 1.84 1.931 1.39 1.01
9/26/2016 2 4 1.90 1.932 1.39 1.19
3/9/2017 10.2 4 4.13 18.179 4.26 1.49
6/11/2017 6.4 4 4.78 19.292 4.39 1.68
9/17/2017 1.88 4 5.12 15.892 3.99 1.95
12/14/2017 28 4 11.62 130.812 11.44 1.84

v=6
v=5
v=

v=3
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Table C-11. Statistical Anaiysis of Groundwater Quality Resuits for Downgradient Wells: Arsenic

4

E er j.H. Baxter North Woodwaste Landfill
Arlington, Washington

Student’s T-Test Formula X-my Critical Statistic:  t.= 2.447 y=56
VI {s/n) +{s7/n)] t,=2.571 v=5
t.=2.776 v=4
1. =3.182 v=3
1 =4.302 vl
t.=12.706 y=1
0 0.
3/14/2015 0.4¢
12/7/2015 0.35 4 0.37 0.003
2/29/2016 0.35 4 0.38 0.001
6/6/2016 0.60 4 0.43 0.014
9/26/2016 0.40 4 0.42 0.014
3/9/2017 180.50 4 2.86 25.262
6/11/2017 - 3 3.83 33.343
9/17/2017 5.50 2 5.47 25503
12/14/2017 - 2 8.00 12.500

.20
0.21 - - - - -
0.30 - — - - ~
0.22 P 0.23 0.002 0.05
0.27 a 0.25 0.002 0.04
/201 0.20 4 0.25 0.002 0.05

9/26/20 6.5 4 024 0.001

3/9/2017 1050 4 2. 26318

6/11/2017 | - 3 3. 35.193

9/17/2017 5.50 3 5.42 26.271

12/14/2017 - 2 £.00 12.500

4 0 60.180 7.76 5.89

4 15 55.910 7.48 7.43

s 50 88.580 9.41 5.54

re 8 46.603 6.83 573

4 8 45.136 7.01 3.48

4 3 4.149 2.04 3.25

4 o 24.407 494 1.81

12/14/2017 47.00 4 0 324.833 18.02 133




Table C-12. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Barium
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

Student's T-Test Formula:

X-mg

V[ {s'/n)+(s*/n)]

Critical Statistic:

11/17/2014 124.0 -

2/25/2015 125.0 - - -

9/14/2015 168.0 - - -

12/7/2015 182.0 4 149.75 882.917
2/29/2016 102.0 4 144.25 1381.583
6/6/2016 113.0 4 141.25 1571.583
9/26/2016 163.0 4 140,00 1488.667
3/9/2017 111.00 4 122.25 760.917
6/11/2017 - 3 129.00 868.000
9/17/2017 133.00 3 135.67 681.333
12/14/2017 - 2 122.00 242.000

11/17/2014

t.=2.447
t,=2.571
t.=2.776
t,=3.182

t. = 4.303
t,=12.706

9.3 - -- -- - --
2/25/2015 14.4 - -- - -- --
9/14/2015 8.8 - - -- -- -
12/7/2015 7.9 4 10.10 8.553 2.92 -9.35
2/29/2016 12.5 4 10.90 9.407 3.07 -8.93
6/6/2016 10.5 4 9.93 4.109 2.03 -8.82
9/26/2016 0.6 4 7.88 27.069 5.20 -8.76
3/9/2017 16.6 4 10.05 46.137 6.79 -7.90
6/11/2017 -- 3 9.23 65.203 8.07 -6.79
9/17/2017 10.9 3 9.37 65.763 8.11 -8.00
12/14/2017 -- 2 13.75 16.245 4.03 -9.53

v=6
v=5
V=

V=

V=

v=1l

11/17/2014 92.8 -- - -

2/25/2015 68.3 - - - - -

9/14/2015 95.5 - - - - -

12/7/2015 55.3 4 77.98 378.222 19.45 -4.04
2/29/2016 84.9 4 76.00 315.747 17.77 -3.94
6/6/2016 30.0 4 66.43 879.076 29.65 -3.57
9/26/2016 70.0 4 60.05 547.363 23.40 -4.23
3/9/2017 49.6 4 58.63 573.536 23.95 -3.48
6/11/2017 48.0 4 49.40 267.573 16.36 -4.22
9/17/2017 64.8 4 58.10 120.253 10.97 -4.84
12/14/2017 127.0 4 72.35 1384.703 37.21 -2.30
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Tabie C-13. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Copper
Baxter North Woodwaste Landfili

Former .
Arlington, Washington

Student's T-Test Formula: 3 - mg Critical Statistic: .= 2.447 v=56
) + t,=2.571 v=5

t.=2.776 v=4
t,=3.182 v=3
t = 4202 =2

11/17/2014 15.0 - - - t.=12.706 v=1

2/25/2015 i3.1 - - -

9/14/2015 5.2 - - -

12/7/2015 8.7 4 13.00 9.113

2/259/2016 9.2 4 1155 $.790

5/6/2016 14.1 4 11.20 11.073

9/26/2016 135 4 11.38 7.943

3/2/2017 - 3 12.27 7.143

6/11/2017 - 3 13.80 0.180

9/17/2017 1630 - 2 11.20 5.120

12/14/2017 -~ 1 10.30 HDIV/0!

11/17/2014 2.0
1.7 - - - - -
2.2 - - - - -

2.0 4 1.98 0.037 0.18

2.0 4 1.98 0.037 0.19

2.0 4 2.05 0.010 0.10

2.0 4 2.00 0.000 0.00

- 3 2.00 0.000 0.00

2.1 2 2.05 0.005 0.07

- 1 2.10 #DIV/0 HDIV/0!

1 1/17/201 4 20

0.9 - - - -

2.0 P 1.43 0.434 66

2.0 2 1.43 0.434 55

2 4 3 £.303 .55

2. 4 0.000 0.00

- 2 0.000 0.00

- 3 0.000 0.00

21 2 5 0.005 0.07

1 2.10 #DIV/0i #0Iv/0! *

y
s
440
o
e,
o



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

Studeént's T-Test Formula:

X-mg

V[ (s'/n)+(s/n)]

Critical Statistic:

11/17/2014 66.5 -
2/25/2015 27.0 - - -
9/14/2015 23.2 - - -
12/7/2015 16.0 4 33.18 514.39
2/29/2016 10.0 4 19.05 57.21
6/6/2016 18.1 4 16.83 29.84
9/26/2016 10.0 4 13.53 17.30
3/9/2017 1270.0 4 327.03 395215.40
6/11/2017 - 3 432.70 525819.87
9/17/2017 51.0 3 443.67 512540.33
12/14/2017 - 2 660.50 742980.50

t.=2.447
t,=2.571
t.=2.776
t.=3.182

t.=4.303
t = 12.706

v=6
v=5
v=

V=

11/17/2014 10.0 - -

2/25/2015 20 - -- - - -

9/14/2015 2.0 -- - - -- -~

12/7/2015 5.0 4 4,75 14,250 3.77 -2.47
2/29/2016 10.0 4 4.75 14.250 3.77 -1.24
6/6/2016 3.0 4 5.00 12.667 3.56 -1.03
9/26/2016 10.0 4 7.00 12.667 3.56 -0.57
3/9/2017 4.0 4 6.75 14.250 3.77 -1.02
6/11/2017 -- 3 5.67 14.333 3.79 -1.02
9/17/2017 105 3 8.17 13.083 3.62 -1.05
12/14/2017 -- 2 7.25 21.125 4.60 -1.07

11/17/2014

39,900 - -- -- -
2/25/2015 28,600 - -- - - -
9/14/2015 40,000 - - -- - -
12/7/2015 28,100 4 34,150 44,896,667 6700.50 10.18
2/29/2016 35,600 4 33,075 33,035,833 5747.68 11.50
6/6/2016 11,800 4 28,875 153,715,833 12398.22 4.66
9/26/2016 26,000 4 25,375 98,882,500 9943.97 5.10
3/9/2017 23,500 4 24,325 95,662,500 9780.72 4.90
6/11/2017 24,900 4 21,650 43,856,667 6622.44 6.36
9/17/2017 951 a 18,938 144,523,634 12021.80 3.07
12/14/2017 52,200 4 25,488 439,487,600 20963.96 2.36
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Table C-15. Statistical Analysis of Groundwater Quality Resuits for Downgradient Welis: Manganese
Former }.H. Baxter North Woodwaste Landfill

Student's T-Test Formula: ¥ -my Critical Statistic: .= 2.447 v=6
‘ t.=2.571 v=5
t,=2.776 v=4
t.=3.182 v=3
n — A 2N s —7
L=2.202 v =2
t,=12.706  v=i
12/7/2015 3,270 4 2,798 527,292
2/29/2016 1,560 4 2,605 915,500
6/6/2016 1,440 4 2,455 1,231,500
9/26/2016 3,180 4 2,363 995,625
3/9/2017 1,960 4 2,035 632,100
6/11/2017 - 3 2,193 797,733
9/17/2017 2,440 2 2,527 377,733
12/14/2017 - 2 2,260 115,200

2,220
4,020 - - - -
2,240 - - - - -
1,920 4 2,600 917,600 957.91 -0.33
3,620 s 2,950 1,052,933 1026.13 0.49
2,570 4 26 579,558 761.29 0.35
B 7 a 2 2,491,884 1578.57 .25
5,350 3 4,954,453 2225.86 0.81
- 3 64,40  2676.84 036
3,360 3 | 2700.16 024 |
12/14/2017 - 2 . 1407.14 211
2,9
3,410 - - - ’ ~ -
5,190 - - - - -
4,890 4 828.07 2.83
6,250 4 .16 3.08
2 360 4 16 717,09 36 2.23
4,890 4 4,598 2,636,092 60 | 235 |
4,050 4 4,388 2,648,692 7.48 2.60
20 3,750 4 3,763 1,107,025 1052.15 2.13
0 3,120 4 3,953 540,825 735.41 279
12/14/2017 4,940 4 3,965 572,700 756.77 . 394




Table C-16. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Nickel

Former J.H. Baxter North Woodwaste Landfill

Arlington, Washington

Student's T-Test Formula:

V[(s'/n)+(s%/n)]

11/17/2014 74.0 -

2/25/2015 68.3 - - -

9/14/2015 63.7 -- - -

12/7/2015 57.0 4 65.75 51.777
2/29/2016 57.9 4 61.73 28.029
6/6/2016 62.8 4 60.35 11.483
9/26/2016 92.1 4 67.45 276.550
3/9/2017 61.0 4 68.45 252.683
6/11/2017 - 3 71.97 304.823
9/17/2017 705 3 74.53 254.003
12/14/2017 - 2 65.75 45,125

Critical Statistic:

t.=2.447
t.=2.571
t.=2.776
t.=3.182

t. = 4.303
t.=12.706

v=6
v=5
V=

V=

11/17/2014 20.9 - -- -

2/25/2015 28.8 -- - - - ~-

9/14/2015 17.2 - - - -- -

12/7/2015 12.2 4 19.78 48.909 6.99 -9.16
2/29/2016 26.7 4 21.23 61.669 7.85 -8.55
6/6/2016 21.5 4 19.40 38.127 6.17 -11.63
9/26/2016 2.0 4 15.60 118.180 10.87 -5.22
3/9/2017 39.0 4 22.30 236.993 15.39 -4.17
6/11/2017 -- 3 20.83 342.583 18.51 -3.48
9/17/2017 24.4 3 21.80 347.320 18.64 -3.72
12/14/2017 -- 2 31.70 106.580 10.32 -3.91

11/17/2014 324 - - - --

2/25/2015 31.8 - - -- - --
9/14/2015 334 - - -- - --
12/7/2015 45.2 4 35.70 40.547 6.37 -6.25
2/29/2016 41.9 4 38.08 42.209 6.50 -5.64
6/6/2016 14.9 4 33.85 184.310 13.58 -3.79
9/26/2016 22.2 4 31.05 219.030 14.80 -3.27
3/9/2017 378 4 29.20 162.913 12.76 -3.85
6/11/2017 23.0 4 24.48 92.196 9.60 -4,25
9/17/2017 18.3 a 25.33 73.382 8.57 -4.85
12/14/2017 0.0 4 19.78 242.810 15.58 -5.04
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Table C-17. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Zinc
Former J.H. Baxter North Woodwaste Landfill
Arlington, Washington

Notes

x = average concentration for downgradient well.

myg = average concentration for upgradient well.

n = number of samples.

NO, = nitrite;

s'= sample variance in upgradient well.

= sample variance in downgradient well.

s = sample standard deviation.

t = Student's T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

! For non-detect concentrations, half of the method reporting limit is used; when field replicate is collected,
the average of the 2 samples is used

2 Statistic in bold or gray is a statistically valid detection (according to the Student’s T-Test).
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Appendix D

Arsenic Transport Model and
Calculations
{(Source: &S| Water Solutions, inc.)




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 generally 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.

Eh, V

6 12 [
pH pH
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).
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FIGURE D-1

Location of Potable Water Wellls
Downgradient of South Landfill

Former J.H. Baxter North Woodwaste Landfill
Atlington, Washington
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Table D-1. Background Groundwater Conditions

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Otganic’.

i o] T ERS AR, ) A G EE Surface | L R : i Dissolved :
1ISGS Well"Néme g 'U‘SGS Wellip' Sa?na;:éd ‘:}fl;‘::’:g:: “latitude LdnBi_tuqé Elevation- 'Dé‘:::I:ﬂ) Temp.«(F‘C)'i", pH bxsés::lt‘:::m Carbon; :;:s‘(’l'l:;f) Manganese l:rse;:_i)c
T pbefe b ' (framst) {0 TR ltittered (mg/n)| T Ve | (ugy) | M
31N/0SE-25L01 480827122062701 7/27/1993 17110008 48.1406553 -122,1087496 460 79 11.4 8 0 0.2 230 84 4
31N/05E-10001 480903122094701 8/11/1993 17110008 48.1498214 -122.1651414 115 16.5 12.6 7.5 5.5 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/O5E-28A01 481039122065901 7/27/1993 17110008 48.1773229 -122,0898614 370 25 125 6.5 5.9 0.5 <1 62 <1
31N/0SE-16Q02 481103122084001 7/27/1993 17110008 48.183989 -122,1456976 90 79 114 7 5 55 <1 96 10

Notes:

- AMSL = above mean sea level (NGVD29)




Table D-2
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