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_ 2015 Groundwater Moniforing Report, South Woodwaste Landfill
J.H. Baxier & Co., Arlington, Washingion

ef g roundwater data collected from February to December 2015
by the },L{ axter & Company {Baxter) for Baxter’s closed South Woodwaste Land£ill (Scuth
Landfill, Site}, located at 6520 1885 Street NE in Arlington, J\@homlsh= unty, Washington

South Landfill in 1991; it is covered witha v etated soil cap.

Four mon mei ;:ﬁg wt,ls were iustaiied in 1988 M
E A

"r*"ie:r*::g W
A~

dfil ,
represents Cne background groundw ater .{ual ty r@v’ding the benchmark to compare w;tﬂ
the water auagﬂv data from the d@wn,qradaem wells. Bermg iogs, gro undwater monitor ing
pr Ledar&, and a summary of site conditions encountered during the installation of the
monitoring wells are included in the hydrogeologic report prepared by Sweet-
ICON, Inc. (EMCON, 1989).

\"D

s "ﬂ

r ease of comparison, GSI Water Sclutions, Inc. (GSI}, assembled this report, along with
the attached tables, figures, and appendices, in the same general format as previous
monitoring reports for the Site.

> 1 ts inciuded Qeiiegﬁrg groundwa ri vel
measurements at th four monitoring wells to understand the flow direction and gradient of
shallow groundwater.

roundwater levels were measured at the four monitoring wells prior to pumping the wells

2.1 Groundwater Elevations
G

ad

for groundwater sampling. Groundwater elevation data for 2015 are summarized in Tab

Groundwater elevations were highest for ail four welis during the February 2015
monitoring event. Groundwater elevauens were lowest for all four wells during the
September 2015 monitoring event. Wells BXS-1 and BXS-2 exhibited minimal or no change
in gsundwater elevation between the ?uﬂ@ and September monitoring events. This may be
an effect of increased groundwater extraction rates by the nearby J.H. Ba,\ter groundwater
2015, The static groundwater level in welis BXS-1,

LILAZEA: St N L

LRIV U L SY Rt

BXS-2, BXG-3, and BXS 4 ﬁhc%uafed &rqughﬁut the year by 4.88 feet, 4.94 feet, 8.36 feet, and
AN Y %

v,orﬂ‘r‘vﬁ"‘—f‘a“a gygtem h@gnﬁ’-g-‘g in Tﬁf*r

Groundwater elevation contour maps for February 2015 (Figure 2) and September 2015
(Figure 3) are provided for reference. The groundwater flow direction thr %‘sﬂg’i}gai: the year

208 R
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was toward the northwest and is consistent with the regional groundwater flow in the
aquifer (Figure 4).

2.2 Groundwater Velocities

Groundwater velocities (vx) were estimated using Darcy’s law:
vx=-Ki/ ne

Hydraulic conductivity (K) in the fine sand beneath the Site was estimated at 3 x 102 to 6 x
102 centimeters per second based on slug tests performed in monitoring wells BXS-2 and
BXS-4 (EMCON, 1989). Porosity (n.) was assumed to be 0.300 (i.e., 30 percent).

The gradient (i) was 0.016 to 0.020 (Table 2), resulting in velocity estimates of 4.5 to 11.3 feet
per day. Table 2 shows the calculated hydraulic gradients and groundwater velocities
during the 2015 monitoring events. The gradient and groundwater velocity is consistent
with previous years.

3. Groundwater Quality

Groundwater monitoring events were conducted on February 23, 2015, for the first quarter;
September 14, 2015, for the third quarter; and December 7, 2015, for the fourth quarter.
Groundwater sampling was performed using dedicated submersible bladder pumps. The
sampling procedures used originally were described in Appendix C of EMCON's
Hydrogeologic Report (EMCON, 1989).

Field measurements were taken for pH, conductivity, temperature, oxidation-reduction
potential (ORP), and dissolved oxygen prior to groundwater sampling. Groundwater
samples were analyzed by ALS Environmental Laboratories (ALS) of Kelso, Washington, for
the following:

e Conventional Parameters: pH, conductivity, ammonia as nitrogen, chemical oxygen
demand (COD), chloride, nitrate plus nitrite as nitrogen, total dissolved solids (TDS),
sulfate, tannin and lignin, and total organic carbon (TOC)

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

Additionally, total coliform was analyzed by Edge Analytical Laboratory (Edge) of
Burlington, Washington.

3.1 Groundwater Sampling

Beginning in the second quarter of 2011, field duplicates were collected from the closed
South Land(fill, and equipment rinsate blanks were collected at the closed North Landfill
(19600 67% Avenue NE, Arlington, Washington). Because groundwater samples were
collected from both landfills on the same day, they are considered to be part of the same
sampling event and the field quality control (QC) is applicable to both datasets.

GS! Water Solutions, Inc. 2
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4. Data Review

his section describes the data review process i evaluate the adequacy
and quality of the ﬁ.ﬁﬁlVbCPi é?ta from the 2015 groundwater n“smiﬁrmé events. The

biective of the data review is to identify estimated, unreliable, or invalid measurements.
in_t@rmaﬁpn about the reliability of the data is crifical 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 momtormg events, field duplicates were prepared and
collected by field personnel in accordance with standard practice. The February, September,
and December 2015 monitoring event field duplicate samples were caiiected from
monitoring well BX5-1, and labeled as BXS-5. The field rinsate blank for each monitoring
event was collected at monitoring well BXN-4, and labeled as BXIN-6, from the North
Landfili.

Field duplicate results aid in the assessment of sampling and analytical precision. Analytical
results for the original and duplicate samples collected from each 3&’111’)111‘19,’ event wer

4 el aeo £ Ty o 1 1 .
yg!uaﬁ:d usi ﬂg ha vegﬁﬁgg: ?grigﬁ Aiffaraonce 5?313"!! BPTis the ;i:é—fgranre beotween the bwo
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mn

esults divided by the mean and expressed as a percent. The RPD was calculated for an
55‘1.;1‘7’”’ when both the primary sample and duplicate sample had a detected concentration.
For a,nal}ftes with concentrations greater than or equal to 5 times the associate é rethod
reporting limit (MKL) and when the RPD is greater than 35 percent, the reported values are
considered estimated concentrations. For analytes with concentrations less than 5 times the
associated MRL, the reported values are considered estimated if *‘1 absolute difference

between primary and duplicate is greater than the value of the MRL. The following ana E} tes
for the primary and duplicate samples at monitoring well BX5-1 were gualified by G5l a

estimated dgtﬂrﬁe ns {J- fla ag) because \f potential analytical imprecision:

fog

¢ September 2035: Nitrate plus nitrite as nitrogen
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consequently not evaluated against field rinsate detections. The following were detections in
the field rinsate blanks at a level above the method detection limit (MDL):

» February 2015: Barium, copper, manganese, nickel, tannin and lignin, and TOC
e September 2015: Nickel, ammonia, and TOC
GSI validated the data in accordance with EPA’s blank qualification guidelines, which state:

» For any analytes detected in the blanks below the MRLs, associated field sample
detections that are below MRLs should be reported at the MRL and as a non-detect
value (EPA, 1999b).

e For any analytes detected in the blanks below the MRLs, associated field sample
detections above the MRL, but less than 5 times the blank concentration, are reported
as is, but qualified as non-detect values (EPA, 1999b).

Based on EPA’s guidelines, manganese concentrations from the March, September, and
November 2014 monitoring events; nickel concentrations from the September 2014
monitoring event; and TOC and barium concentrations from the November 2014 monitoring
event were not qualified during validation because the concentrations were greater than 5
times the field rinsate blank concentration. The following analytes were qualified by GSI
during validation based on the field rinsate blank detections:

» February 2015
o Copper: BX5-4 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.

o Nickel: BXS-4 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.

o Tannin and Lignin: BXS-1 and BXS-5 (BXS-1 duplicate) samples were
detected above the MDL, but below the MRL. These results were reported at
the MRL and as a non-detect value.

o TOC: BX54 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.

s September 2015 :
o Ammonia: BXS-1 was detected above the MDL, but below the MRL. This
result was reported at the MRL and as a non-detect value.

o TOC: BX5-1, BXS-4, and BXS-5 (BXS-1 duplicate) were detected above the
MRL but less than five times the detected value in the rinsate blank. The
result was subsequently qualified as non-detect.

Field rinsate blank detections were below the secondary maximum contaminant levels
(SMCL) 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.

GSI Water Solutions, Inc. 4
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remainig g & &;yseg were perz{}-rmed F:)y AL&

With the« x:eptgsu of pH, all analyses were performed within the required holding time for
e parameters of interest. The san‘ples were analyzed for pH between 1 and 3 days after
ollection. The method used for pH analysis, Standard Methods 4500-H+ B (APHA, 1998),
does not izst an aﬂgalvsgs hoid:a uﬂ'}e The EPA method fo analysi

Eﬁ

~
o

The method b aﬁkg did not have any analytes detected above the MRL. The following
analytes were detected in the method blar at a level above the MDL, but below the MRIL:

e February 2015: Copper, manganese

Conductivity also was detected in the method blanks, however, it is not considered to affect
data mahty because it is a physical property of the water. Additionally, primary samples

were w;uun KU.EL {:a LAiges AUL LUIIUH LL vik}/

For the remaining laboratory method blank d tecilons, G5l validated the data in accordance
with EPA’s blank qualification guidelines (EPA, 1999b). Manganese concentrations from the

February 2015 monitoring event were not it red during validation because the

concentrations were greater than 5 times the laboratory method blank concentration.

hopper Q@ncentratloqs from the E‘EDI’U_RT\/ ZUlsm thomng event was not altered aurmg

vatidation based on the laboratory meth ;Ccl blank because it was modified during validation
based on the field rinsate blank.

Laboratory duplicate RPDS were below laboratory limits or, for sample concentrations
below 5 times the MRL, the difference between jﬁgﬂ* and duplicate sample concentrations
were below the MRL, and data were not adversely affected. The only exception is the 'CL

RPD criterion for the replicate analyses in the BXS-=4 sample from the September and
December 2015 monitoring events were not applicable because the analyte concentration
was not s1gmf1€5nd‘v greater than the MRL. Analytical values derived from measurements

ciose to the MDL are niot SuﬁiPCI o the same accuracy and pf%ijiSiG“ criteria as resulis
derived from measurements hleﬂei‘ 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, pgevenﬁmé accurate evalu hen of

the spike recovery. The only exception was the chloride MS from the December 201

me—vﬁ%{}*inﬁ event that was cutside the 1&%01’%*{}?‘\! control criteria. The matrix S‘sike

recoveries ﬁ:} sample BX5-4 were cutlside control criteria because of suspected mairix

terference. As a result of the interference, the results for this analyte contained a potential
v bias. No further corrective action was taken.
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The laboratory reports are complete and contain results for all samples and corresponding
analyses requested on the COC forms.

4.3 Statistical Analysis of Data

Groundwater sample analysis results were statistically evaluated to assess if there was a
significant difference between the downgradient wells (BXS-1, BXS-2, and BXS-3) and the
upgradient well (BXS-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
MRL.

e Data Distribution: A key assumption in the Student’s t-test is that the data are
normally distributed.

e Parametric Hypothesis Testing: Parametric hypothesis testing was performed using
the Student’s t-test for all parameters in both the upgradient and downgradient
wells. For each comparison, the null hypothesis was that there was no difference
between the downgradient and upgradient concentrations. The null hypothesis was
tested using a two-tailed test at a significance level of 0.025. The t-test statistic (tstat)
was calculated from the average and variance of quarterly sampling results in a
downgradient well and the upgradient well. Each quarterly sample 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 ;.. was greater than the critical test statistic (t). Similarly, the
average concentration in the downgradient well was significantly lower than the
upgradient well if tsiae was less than the negative value of the critical test statistic (t.).
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 the background well (BXS-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 the 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 BXS-1 through BXS-4. These
include average concentration, variance, standard deviation, and Student’s t-test statistic.
The parameters detected at a statistically higher concentration in specific downgradient
wells compared to the upgradient well are:

a A 2 .4 DV
- AAuLoila dl ld ard>eiuc Lt l)/\S'3

GSI Water Solutions, Inc. } 6
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¢ Chloride, copper, and zinc in BXS-2 and BX5-1

o TOC, COD, field conductivity, TDS, manganese, and nickel in BXS-3, BXS-2, and
BX5-1
Additionally, field pH was statistically lower in the BXS-3, BXS-2, and BXS-1 compared to
the upgradient well

5.2 Concentration Trends over Time

Figures 5 through 18 show the concentration trends from 2007 through 2015 for each of the
following parameters:

« Ammonia as Nitrogen {Figure 5): BXS-3 concentrations in 2015 were above those in
BXS-4 {upsraéiﬁﬁt well}, with concentrations ranging from 1.00 to 1.05 milligrams

per liter (mg/L). Ammonia in BXS-3 showed an increasing trend since fourth quarter
2011, but has stabilized or decreased during 2015. BX&-1 and BXS-2 were well below
background concentrations and were stable.

e 2 £%

¢ Arsenic \rlgure 6): Arsenic in BXS-3 was above the concentrations detected in the
upgradient well and showed an increasing trenci in concentration. Arsenic
concentrations in BXS-1 and BXS-2 were below background and are stable.

e Barium (Figure 7): BX5-3 and BX5-2 barium concentrations in 2015 were above those

in BXS-4 (upgradient well), with concentrations ranging from 127 to 162 ug/L and
43.7 t0 46.6 ug/L, respectively. BXS-3 concentrations shows in increased trend in

2015. Barium concenbrations in BX5-1

-

o orrs e

. the most downgradient of the monitoring

weu“, cor ltmued to be bexow those in BX5-4 (upgradient wellj. BX5-1 and BX5-2

i
e}

s  COD (Figure 8): BXS-3, BXS-2, and B

BXS5-4 (upgradient well). BXS-1, BXS-
been relatively consistent.

h:

= Chloride (Figure 9) BA5=2 and BXS-1 ¢
BX5-4 { upsradieﬁt well} in 2015. Chlo
stable in the 4owngradzpm wells.

Fomen {0 rsiem 133 BYC 2 2 I BYD D o fpr o 8D
2 IG5 (FIEUre if;; L}% 2 anG DAS-Z Concentyaugs
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5.3

Manganese (Figure 12): BX5-3, BXS-2, and BXS-1 manganese concentrations were
above those in BXS-4 (upgradient well) in 2015. Concentrations in BXS-3 in 2015 had
an overall downward trend. BXS-1, BXS-2, and BX5-4 manganese concentrations
were stable. '

Nickel (Figure 13): BXS-3, BXS-2, and BXS-1 nickel concentrations were above those
in BXS-4 (upgradient well) in 2014. BXS-1, BXS-2, BXS-3, and BXS-4 nickel
concentrations were stable.

Sulfate (Figure 14): BXS-1 sulfate concentrations in 2015 were above those in BXS-4
(upgradient well), with concentrations ranging from 7.7 to 10.7 mg/L. Sulfate
concentrations in BXS-1 showed a downward trend in 2014 but have increased in
2015. BXS-2, BXS-3, and BXS-4 sulfate concentrations were low and stable.

Tannin and Lignin (Figure 15): BXS-3 and BXS-2 tannin and lignin concentrations
were above those in BXS-4 (upgradient well) in 2015. Tannin and lignin
concentrations in BXS-1 were slightly below the background concentration. Tannin
and lignin concentrations in the wells were stable, with the exception of BXS-3,
which decreased significantly during 2015.

TOC (Figure 16): BXS-3, BXS-2, and BXS-1 TOC concentrations were above those in
BXS-4 (upgradient well) in 2015. BXS-1, BXS-2, BXS-3, and BXS-4 TOC concentrations
were within historical levels, with a slightly overall downward trend in BXS-3 and
BXS-2.

Field pH (Figure 17): BXS-4 (upgradient well) field pH was higher that the pH in
BXS-3, BXS-2, and BXS-1 (downgradient wells) in 2015. The field pH in BXS-1, BXS-2,
BXS-3, and BXS5-4 were within historical levels.

TDS (Figure 18): TDS in BXS-3, BXS-2, and BXS-1 was higher than that present in
BXS-4 (upgradient well). TDS concentrations in BXS-3, BX5-2, and BXS-1 were within
historical levels, with an overall downward trend.

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 the state of Washington (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.

GS! Water Solutions, Inc. 8



e e e e 2015 Groundwater Monitoring Report, South Woodwaste [ andfill
J.H. Baxfer & Co., Arlington, Washingion

&b

2 &2 ) 9 4 el

3.4 Comparison to MCLs

Of the monitored parameters, there are MCLs for total coliforms, arsenic, barium, cadmium
(no longer analyzed), copper, nickel, and nitrate plus nitrate as nitrogen. There were no
detections in 2015 that exceeded the associated MCL, with the following exceptions:

;)

o

o Total Coliforms: BX5-1 exceeded the MCL of 1/100 milliliter (mL) in September and
December 2015, with a count of 3.1 and 2.0 mo p Qbab}e number (MPN) per 100
mL, femfa:ﬂve?y However, there is no reason to associate coliform to the wood

tin the landfll

s  Arsenic: BX5-3 exceeded the MICL of 10 ug/L in all four 2015 quarterly monitoring
events, with concentrations ranging from 163 to 185 ug/L in 2015.

Per the Snohomish County Health District’s request in g 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 uugsed ’;}’ the State of California ;‘g;gj ?exi:li&:i;iijgu‘iiﬁ 0 screen ps‘ﬁeﬁﬁﬁg? lanafil
amparts and the pldme extent pl{)tted on Figure 19. A description of the model inputs anf*

manganese, and zinc. 1

with the following exceptions:

= TField pH: BX5-3, B and BXS-1 were below the SMCL of 6.5 10 8.5
onitoring events, with levels ranging from 5.28 t0 6.26 in 201

e Jron: BXS-3 and BXS5-Z exceeded the SMCL of 300 pug/L in all three quarterly
monttarmﬁ' events, with concentrations ranging from 114,000 to 126,000 ug/1. and
0 375 ug/L, respectively, in 2015.

¢ N
OO

L NEP A

2 &anaanese: All four monitoring wells exce dkd the SMCL of 50 ug/L in all four
arterly monitoring events. Concentrations were highest in BXS5-3, ranging from
29(? G 100 pg/L in 2015,

53.3 Comparison to Washington State Standards

Washington water quality standards for groundwater are similar to the MCL or SMCL fo
Site-related compounds, with the exception of arsenic, barium, Cadmium {no ienger
analyzed}, and copper. Of these metals, there were no detections in 2015 that exceede

teg ¥

=

3
he
|84 L6

{.‘“

3

Vashington standard, with the following exception:
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e Arsenic: All four monitoring wells exceeded Washington’s water quality standard
for groundwater of 0.05 pg/L in all four quarterly monitoring events. Concentrations
were highest in BXS-3, ranging from 163 to 185 ng/L in 2015.

6. Summary

Quarterly groundwater monitoring samples were collected from one upgradient well (BXS-
4) and three downgradient wells (BXS-1 through BXS-3) during 2015 at the former J.H.
Baxter South Woodwaste Landfill. The samples were analyzed for 11 groundwater quality
parameters and 7 dissolved metals.

Groundwater samples collected during the 2015 monitoring events did not exceed the MCLs
for any of the monitored parameters, with the exception of total coliform and arsenic. Total
coliform was detected in monitoring well BXS-1 in the September 2015 and December 2015
monitoring events, exceeding the MCL. The concentrations of arsenic in monitoring well
BXS-3 exceeded the MCL in all three quarterly monitoring events.

There were no exceedances of the SMCL for chloride, sulfate, and zinc during the
monitoring events in 2015. However, there was at least one well that exceeded the SMCL for
field pH, iron, and manganese during one or more groundwater monitoring events in 2015.

Of the metals with a more conservative Washington water quality standard than the MCL,
only arsenic was present above the standard. The arsenic concentrations in the four
monitoring wells in all four quarterly monitoring events in 2015 exceeded the Washington
water quality standard.
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Table 1. Groundwater Elevation Summary for 2015
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Inner Casing , : Screened - | g Depth to Groundwater
X Total Depth | Screen Length TOC Elevation . : .
Well iD | Diameter (ft bgs) ) Intgryal o (femsl) : ‘Date Groqndwgtgr, Elevation
(inches) , (ft bgs) e (ft below TOC) {ft msl)
. 2/23/2015 31.72 110.93
BXS-1 2 47.90 10 37.90-47.90 142.65 9/14/2015 36.60 106.05
12/7/2015 36.20 106.45
2/23/2015 29.76 113.13
BXS-2 2 45.40 10 35.40-45.40 142.89 9/14/2015 34.70 108.19
12/7/2015 34.70 108.19
2/23/2015 25.04 117.03
BXS-3 2 4415 10 34.15-44.15 142.07 9/14/2015 33.40 108.67
12/7/2015 28.53 113.54
2/23/2015 13.00 130.42
BXS-4 2 47.40 10 37.40-47.40 1 143.42 9/14/2015 16.40 127.02
! 12/7/2015 13.66 129.76
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. Hydraulic Gradient and Groundwater Velocity
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

| Crsdiann “Hydranlic '@ﬁﬂﬂbﬁ@ityz - Porosity Velocity Vilocity
Date t K () {w) vy

. ‘ {em/sec) S {em/sec) f/day).

2/23/2015 0.016 | 0.002 - 0.003 | 45 - 9.1

9/14/2015 0.017 0.0300 to 00600 | 0300 | 0.002 — 0.003 | 45 - 9.9

12/7/2015 0.020 ‘ 1‘ 0.002 t0 0.004 | 57 to 11.3

Motes

ntimeter.

NC = not calculated.

ser = Seeond.

Pag=1 of 1
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Table 3A. Summary of Groundwater Sampling Field Parameters: 2007 through 2015
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 6.5-8.5 - - - - -
WA wQ Std| 6.5-85 - - = - ~ -
well ID| BXs-4| BXs-3BXs-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 860 | 7.12 | 6.81 | 6.75 | 166 | 730 A 672 | 299 | 9.5 132 121 114 | -40 -103 | 1 241 | 980 240 3.00 230| NT NT | NT  NT
" 4/18/2007 809 | 6.62 | 647 631 ] 176 | 808 | 796 | 379 | 95 131 123 117 | -136 -113 | 45 187 | 1.20 1.80 120 080 | NT NT | NT  NT
7/18/2007 825 | 664 | 652 638 | 222 | 867 922 | 415 | 98 131 125 120 -145 -113 62 219 [ 000 000 000 000 0.0 00 | 00 00
10/9/2007 783 | 630 | 6.19 | 6.02 | 199 810 804 | 495 | 9.8 128 125 120| -148 97 | 40 226 | 000 000 000 000| 00 00 | 0.0 0.0 |
1/9/2008 781 | 6.25 | 618 591 | 196 788 A 772 | 369 | 93 121 121 114 ] -147 67 5S4 251 | 0.00 000 000 000| 00 00 | 0.0 00
4/30/2008 7.66 | 6.23 | 6.10 598 | 201 | 846 794 | 485 | 9.1 129 122 118 -157 -126 32 138 | 000 000 008 0.15| 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 | 0.0 0.0 |
10/22/2008 832 | 6.55 | 648 628 | 177 | 722 | 733 | 496 | 96 127 | 124 120| -173 93 20 157 | 007 042 014 110| NT NT | NT NT
| 2/1/2009 | 809|677 | 656 642 | 176 734 | 749 | 401 | 92 127 120 116 -154 -118 59 299 | 233 204 187 266| 00 00 | 00 00
5/1/2009 825 | 6.44 | 635 633 | 185 736 | 812 | 335 | 94 132 126 120 192 -99 | 86 121 | 121 0.08 010 053 | NT NT | NT  NT
8/1/2009 789 | 652 | 6.64 | 6.41 | 185 695 797 | 309 | 9.4 126 123 11.9] -172 -128 36 245 | 860 6.28 603 604| 00 00 | 0.0 00
- 11/1/2009 796 | 650 | 6.46 637 | 192 755 815 | 315 | 93 122 120 115| -167 -98 @ 52 257 | 673 286 198 118| NT NT | NT  NT
2/10/2010 8.05 | 6.59 | 6.55 | 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| 00 00 | 00 00
B 8/18/2010 763 | 598 | 5.87 | 5.94 | 230 690 833 | 309 | 9.7 125 123 123| -285 51 | 141 258 | 000 0.18 038 093 | 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 | 00 00
L 2/9/2011 802 | 622 | 6.16 6.4 | 187 710 844 | 334 | 95 128 119 120 -164 -128 36 ~-167| 010 011 026 028) NT NT | NT NT
5/17/2011 7.99 | 6.24 | 620 6.5 |1830 732 929.0| 315 | 99 128 122 12.6 |-2050 -120 320 158 | 036 038 043 045]| 02 01 | 00 00
o 8/24/2011 777 | 579 | 573 575 | 190 741 833 | 337 | 102 | 130 124 124 | 172 | 115 45 | 164 | 0.09 | 0.09 0.19 018 | NT = NT | NT | NT |
- 11/3/2011 | 836 | 6.43 | 637 | 646 | 192 | 673 | 852 | 346 | 9.8 | 12.5 120 120 -274 -140 | 39 | 150 | 112 | 1.04 119 129]| 01 @ 00 | 00 | 0.0
2/14/2012 772 | 692 | 6.74 | 667 | 192 696 @ 865 | 359 | 104 | 13.1 | 125 12.6 | -142 -118 | 74 | 302 | 3.10 | 417 421 576 | NT | NT | NT | NT
5/2/2012 | 697 | 570 | 5.65 | 5.06 | 193 | 693 | 914 | 319 | 104 | 13.1 | 127  12.6| -98 | -49 141 | 396 | 1.37 | 1.86 223 394 | 00 00 | 0.0 | 0.0
8/21/2012 6.62 | 533 | 5.34 | 490 | 192 707 | 895 | 308 | 107 | 13.1 128 12.8| 84 | -47 A 182 | 330 | 1.53 | 1.97 239 | 228 | NT | NT | NT | NT
11/13/2012 768 | 629 | 6.26 | 6.10 | 147 | 520 641 | 239 | 125 | 125 129 105 | -125 82 | 216 | 439 | 239 | 473 779 645| NT . NT | NT | NT
2/12/2013 | 7.07 | 566 | 5.72 557 | 184 529 869 | 278 | 97 | 124 | 118 120 -118 92 76 | 337 | 216 | 368 082 091 | NT = NT | NT | NT
6/4/2013 732|592 | 584 569 | 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 | 6.22  6.03 | 193 | 709 871 | 299 | 102 | 12.2 120 125] -119 -104 118 | 315 | 036 | 0.80 | 2.96 222 | NT | NT | NT | NT
12/2/2013 739 | 5.88 | 5.66 563 | 198 699 | 882 | 313 | 98 | 119 116 121 | -124 | -112 | 135 | 328 | 1.02 | 546 574 | 236 | NT | NT | NT | NT
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ 3/17/2014 592 | 6.28 | 6.16 606 | 189 730 817 | 299 | 100 | 12.2 | 11.6 127 | -112 -94 | 128 | 268 | 1.85 | 8.84 1260 2.07 | NT | NT | NT | NT
6/2/2014 747 | 572 | 579 | 564 | 213 793 | 952 | 318 | 101 | 123 122 133) 92 -8 | 84 | 213 | 0.15 | 0.00 0.00 0.00| NT | NT | NT | NT
9/29/2014 769 | 625 615 599 | 212 733 918 | 306 | 105 | 123 | 120  12.5| -126 | -94 106 | 273 | 0.00 | 0.00 0.00 0.00 | NT NT | NT | NT
) 11/17/2014 7.48 | 599 | 5.88 569 | 192 675 822 | 285 | 10.2 | 11.9 116 122 ] -117 77 111 | 285 | 0.00 [10.75 071  0.00 | NT | NT | NT | NT
2/23/2015 728 | 584 | 5.78  5.86 | 194 | 682 @ 798 | 269 | 102 | 12.4 | 11.8  12.8 | 102 -71 | 125 | 299 | 1.02 | 1.28 | 1.25 | 158 | NT | NT | NT | NT
9/14/2015 750 | 6.6 | 6.24 602 | 196 674 | 778 | 268 | 108 | 122 | 119 133 | -136 | -107 142 | 114 [ 1.09 | 133 | 132 | 123 | NT NT | NT | NT
12/7/2015 | 7.06 | 6.04 | 5.94 528 | 187 676 732 | 286 | 103 | 120 | 117 124 | -143 -112 159 | 286 | 1.25 | 1.04 | 1.07 118 | NT = NT | NT | NT

Notes
HS/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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able 3B. Summary of Groundwater Conventional Parameters: 2007 through 20615
i

_ Chioride
Date ; ~
{standar: E/L
MCE/SMmcL -
WAWQ std . - - -
el Bxsa | P ayea  BE3 gy BXSE | mxsa BYS:! B
R Dup & Dup S Dup : : T ey
271/2067 781 0| 6.38 6.36 5.36 192 517 743 338 4 16 16 3.1 6.4 82 U
4/18/2007 7.61 5 5.05 £.10 594 199 565 779 377 2 19 i3 23 i, 5.4 52 U
B 7/18/2007 7.65 5.34 6.96 6.28 518 798 410 401 2 17 2.8 a1 5.1 50 862 U
/2007 782 | 78 636 6.35 6.18 201 638 814 482 - 3 17 17 27 43 5.2 ' 01 8
1972008 775 i 6.41 6.46 6.23 681 747 360 s 2.6 31 45 5.8 5.3 02 U
473072008 7.76 6.36 .44 6.38 s T 797 472 2630 18 2.4 24 5.0 5.1 00 I
7/29/2008 7.83 6.32 T 645 6.40 6.27 59 853 865 4 18 2.8 4.2 4.4 4.5 02 U
10/22/2008 7.83 6.33 6.41 6.40 6.49 210 700 892 877 18 3.6 43 4.9 5.1
T 2/1/2008 7.34 ) 30 650 6.67 542 |s588 | 209 504 1ses 479 6 17 T sz 0 i7s 76 | 08
5/3/2008 7.92 28 6.29 6.38 30 | 556 7t [ 496 768 328 F) 22 45 T er 73 73 U
] ) 632 435 .40 6.31 5.44 175 412 413 757 3 18 3.8 37 43 5.5 U
11/1/20089 7.66 6.41 6.41 5.42 542 | 640 154 s98 823 314 3 15 33 4.4 6.5 6.5 2 U
2/10/2010 8.04 6.38 656 | 656 6.70 6.43 187 3 848 854 2 1181 2.90 420 | 420 5.30 006 |
5/26/2010 7.87 6.26 6.33 6.41 648 | 453 | 192 | ss1 300 4 1.88 3.40 4.10 5.30 6.00 8.04
i 7.83 6.15 6.30 1642 546 | 791 209 - lss 316 | 137 1.91 306 | 332 567 570 157
7.72 5.99 6.27 635 | 6324 | .00 172 leor 364 3 {157 274 321 538 529 040 U
7.88 6.23 6.49 6.51 155 729 296 5 2.10 2.37 5.43 5.99 705 | 046 U
7.79 6.28 5.32 6.50 6.06 219 801 310 3 1.65 2.07 3.05 6.17 594 | 0.40 U
2.14 5.45 6.46 5.74 6.03 202 o4 359 2 1] 1.689 1.85 288 571 571 040 U
778 ' 6.35 1875 | 657 | 7.33 195 ‘884 361 2 1.93 2.45 3.38 601 574 040 U
| 2/14/2012 7.94 ’ 542 | 664  6.59 5.04 194 ) 873 361 2 1.67 211 2.81 1533 537 040 U
5/2/2012 751 | 6.35 ) : 670 659 1686 | 188 925 288 3 166 1.50 297 570 565 040 U
7.66 532 3 & 538 ~ lase 215 3 162 is8 | 2.96 475 477 { U
8.09 6.62 6.81 6.77 7.42 867 326 7490 | 1.63 1.69 3.00 480 480 | 04
.28 6.60 o 7.07 5.93 7.27 939 ‘ 299 2 11161 2.08 5.07 5.70 5.70
B - 8.21 666 | 575 594 678 7.32 . s4s 296 | 298 2 ii162 i | k00 1360 | 3.60
g 8.13 6.58 5.88 | 593 6.79 5.20 866 | 312 310 2 1.57 2.65 3.56 3.56
3/17/2014 230 657 T s7s £.80 §.75 £.38 170 774 314 260 7 2.20 2.90 5.97 5.89
6/2/2014 2.00 6.44 6.42 1 &52 6.48 5.57 192 T8 | 290 P 173 | 2.74 5.23 5.18
5/29/2014 8.04 6.59 726 7.11 734 | 635 192 840 281 3 . 171 257 444 @ 445
13/17/2614 7.53 5.23 5.65 7. 75 7 150 5 281 ' 3 . 052 i
736 H 633 H 6.55 H 678 H 655 H| 6.22 Hi 208 430 22 273 2 138 458
792 H 531 H 561 H 671 H 651 H 7.00 H! 204 248 807 283 280 2 1.87 551
782 H 615 H 652 H 649 H| 654 H 204 396 784 312 30 154 4.69




Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2015
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Date Nitrate + Nitriteas N Solids, total dissolved (TDS) Sulfate
(mg/L) (mg/L) (mg/L)
MCL/SMCL 10 500 250
WA WQ Std 10 500 250
well ID| BXS-4 B::i': BXS-3 Bﬁi: BXS2 B;:': BXS-1 Bl’)(:'pl ;;:':k BXS-4 B;z’: BXS-3 B;i:‘ BXS-2 B;i: BXS-1 B;i: ;":':k BXS-4 B::i’: BXS-3 Bgi: BXS-2 B;:: BXS-1 B;:: ;;:':k
2/1/2007 028 | 058 | 0.96 0.94 0.75 0.03 1] 142 146 522 420 231 5 ul 14 14 01 02 | 14.8 02 U
4/18/2007 0.23 121 | 0.20 0.63 0.85 001 J| 151 140 493 490 229 5 ul 13 13 02 U 02 U 13.9 02 U
7/18/2007 005 U 0.19 0.08 070 068 |001 J| 154 414 495 262 248 5 ul 14 02 U 02 U 11.3 114 02 U
10/9/2007 005 U| 005 U 017 | 0.05 U 0.47 005 vl 159 | 151 476 478 294 5 ul 13 13 01 | 01 | 9.4 02 U
| 17972008 = |oo0s U 0.07 005 U 058 054 |005 u| 148 578 508 239 233 s u|os 02 U 02 U 140 | 149 02 U
4/30/2008 005 U 005 U 0.05 U 074 073 | 005 ul 118 49 430 265 256 s ul 13 01 | 02 96 9.7 02 U
7/29/2008 0.10 0.15 0.05 U 005 U| 1.48 005 U| 161 415 506 505 363 s ul 13 01 | 01 1| 02 6.2 02 U
10/22/2008 005 U 0.10 003 J 001 J| 051 139 465 478 491 323 11 01 | 02 J 04 6.7
B 2/1/2009 0.05 U 017 0.01 | 099 | 102 | 005 136 461 498 261 263 5 ul 14 01 01 I | 6.4 6.4 0.0 |
 5/1/2009 0.01 | 0.21 0.03 | 012 013 | 002 J| 130 460 513 223 220 7 17 0.4 02 U 6.7 6.6 02 U
| 8/1/2009 0.05 U 0.17 0.17 0.02 I 011 | 0.05s u| 119 378 425 491 | | 178 5 ul 11 ~ lo1 ¢ 01 01 | 13.9 02 U
11/1/2009 005 U 0.06 005 U 005 U 005 U| 005 U] 121 452 496 198 201 s ul 33 02 U 02 U 150 | 149 02 U
2/10/2010 005 U 0.13 005 U 005 U| 004 ) 0.05 U} 152 422 518 501 186 5 16 01 01 J 01 19.6 00 I
5/26/2010 003 ) 0.22 004 | 011 | 011 | 004 J]| 129 340 508 166 178 s ul 1s 0.8 02 | 15.3 134 0.4
| 81s8/2000 2 o004 1 0.18 004 1| 0.14 0.14 017 | 202 381 564 250 | 241 134 16 0.8 1.1 14.1 14.0 11 |
| 11/18/2000 ] o005 U 0.12 005 U 0.09 0.09 005 Ul 98 330 462 153 | 161 5 ul 11 04 U 04 U 123 117 04 U]
2/9/2011 005 U 190.0 005 U 005 U] 005 U| 005 U| 165 377 512 211 216 5 u| 1s 1.0 13 15.2 154 04 U
5/17/2011 001 0.14 0.02 | 015 014 |001 I| 129 374 559 209 194 s ul 09 02 03 I 15.9 15.1 04 U
8/24/2011 001 | 0.10 0.01 J 006 006 |001 J| 128 399 550 188 199 s u| 10 04 | 0.6 162 16.7 04 U
- 11/3/2011 0.05 U 0.14 001 | |010 009 0.05 Ul 115 30 | |53z | 217 220 5 ul 11 o 0.6 0.8 158 | 150 04 U
- 2/14/2012 0.03 | 0.13 002 J 0.08 0.08 0.03 1| 131 344 518 214 269 5 Ul o9 03 04 | 15.7 156 04 U
- 5/2/2012 0.05 U 0.10 001 ) 005 J 003 1| 005 Uj 129 336 547 230 222 55 0.8 03 1 03 | 164 | 163 04 U
8/21/2012 0.05 U 0.10 005 U 0.05 007 | 005 U} 119 376 569 189 210 5 Ul os 0.4 0.5 147 | 146 02 U
11/13/2012 001 J 0.05 U 001 |J 004 J 003 J|005 U| 131 331 537 188 188 5 ul o9 0.4 05 145 145 02 U
2/12/2013 002 J 0.13 005 U 009 | 009 | 005 U| 107 288 539 160 174 5.5 0.8 0.2 03 143 146 02 U
6/4/2013 005 U| 0.05 0.05 U 0.09 0.07 0.05 U| 141 340 553 179 168 | 5 Ul 08 0.4 0.6 135 13.3 02 U
8/27/2013 | o002 1| 0.03 0.02 | 0.13 0.14 004 1 141 | 349 574 201 189 5 ul os 01 | 02 | 12.7 126 02 U
12/2/2013 005 U 0.20 0.01 003 J 003 J|001 J| 132 356 530 223 197 55 0.8 01 | 02 12.3 119 02 U
3/17/2014 005 U 018 U 0.05 U 013 U 013 U| 003 J| 137 332 504 176 184 5 uf 10 2.0 Ui 0.3 127 | 127 02 U
6/2/2014 005 U 005 U 0.05 U 014 014 |005 U| NT NT NT NT NT NT 0.9 02 U 01 10.1 9.9 02 U
9/29/2014 005 U 005 U 005 U 0.05 U 0.05 U| 0.06 131 312 513 169 162 s u|os 01 | 0.2 7.2 7.0 02 U
11/17/2014 005 U 005 U 0.05 U 0.05 U 005 U|003 J| NT NT NT NT NT NT 16 02 I* 0.3 84 J* 08 J* 02 U
2/23/2015 0.05 U 005 U 0.05 U 0.07 0.07 0.05s Ul 122 32 | | 419 156 157 5 ul o8 0.2 0.3 7.7 7.7 02 U
~ 9/14/2015  |005 u| 003 J 005 U 016 J 009 J 005 U| 111 267 430 140 147 | s ul 12 0.4 05 9.7 9.9 02 U
12/7/2015 005 U 005 U 005 U 037 036 112 285 424 146 155 11 02 | 03 10.7 106
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Table 3B8. Summary of Groundwater Conventional Parameters: 2007 through 2015

oo s fuaineds | ondfil
Former LH. Baxter South Woodwaste Lancfill
:

Date
2/1/2007 050 | 052 093 005 U 005 U 50 U 50 U , . 110 .16 )
4/18/2007 050 | 050 071 005 U 005 U 6.0 5.0 o 1. 1.30 020 U 020 U
7 " {oso 074 0.05 U 005 U 0. 50 I S T R o ( 1 1.30 0.12 §:0613 1020 U
16/9/2007 | 048 | 049 098 005 U o 50 50 U 710 ) o 50 U] 030 4. 1.10 5.30 ' 620 U
1/9/2008 055  par T oos u 605 U 005 U] 00 56 U 1'61.0 130 50 uio3c | 8. 1.20 0.30 0.30 0.06 I
4/30/2008 0.46 5.39 0.05 U 805 U 0085 U 005 ul 38 1 760 14.0 50 ul 030 2256 | 120 0.20 6.20 026 U
7/29/2008 0.48 0.75 005 U 005 U| 005 U .08 6.0 75.0 9.0 0.20 115 1.20 1.20 0.20 020 U
10/22/2008 053 0.54 005 U 0 0.05 U 6.0 65.0 ) 0.30 2.50 1.10 10 0.20
| 2/3/2009 5.51 1.48 05 © loo0s u 005 U 50 U 1s30 60 50 Ui0c20 3.4 140 0 Tea7 i
"~ 5/1/2009 061 | 1.08 ' 005 Ul 005 Ul 005 Ul 220 ~ 700 11.0 50 U] 030 ., 0.90 0.30
8/1/2009 0.48 1.24 1.34 0.05 U co1 i 30 i 1060 830 o 30 id ’ 6.90 0.09
- 11/1/2009 .54 0.56 005 I 0418 002 ti 50 U 5.9 i 137 56 U 1.32 0.18
2/10/2010 0.53 123 005 U 005 U 005 U 005 ul 50 U 68.1 . 50 U 1.30 1.04 6.67
5/26/2010 0.56 0.97 i 603 | 002 i 005 U] 33 I 735 41.0 11.0 105 50 U 1. 1.10 0.11 ]
£/18/2010 0.53 122 | 005 U 005 U 005 U 005 Ul 50 U 174 41.1 105 | 118 | 50 U} 5. 168 018 i 0314 i) Go4 i
| 131/18/2010 iosc 102 | 605 U 005 U 005 U 0G5 U] 56 675 421 14.7 122 7.6 13.10 : ' 035 1 016 J 004 1)
B 2/9/2011 0.51 1.21 2.05 U 005 U 005 U|GE5 Ul 50 U 45.4 9.1 50 U 50 U 15.76 T 0.21 0.25 0.09 ]
5/17/2011 0.54 0.70 505 U D05 U 005 U] 005 Ul 34 45.4 8.2 9.7 50 u 15.00 010 J 014 1]020 U
8/24/2011 0.55 0566 0.05 U 005 U 005 U|005 U 50 U 415 9.8 2.8 50 Ul 026 21.40 009 1 012 1| 020 U
11/3/2011 Tos7 005 U 0.04 005 U 005 U 005 Ul 50 U 378 47 3 76 | 50 U|036 7.70 024 024 | 007 3
- Tosa Tos " o0s 2 1 o005 uloos uler 738 425 18.7 §0.2 35 il 650 | i To22 o2 o010 )
054 005 U 005 U 005 uloos ulso u 415 24 | 50 U 50 ulos 4 013 J 018 1020 U
0.51 0.93 005 U o 005 U 005 Ul 50 U - 8 59 103 50 1.63
0.52 0.74 005 U 005 U 005 Ul005 U] 50 3.2 6.3 7.3 50 U 106
1053 1.01 005 U Toos uioos Ul 005 U] 50 414 58 | 74  s0 ul T 173
0.55 0.82 0.05 U 005 U 005 U 005 Ul 50 U 5.7 5.2 50 U 138
0.55 121 005 U 005 U 005 U005 U] 50 U 6.7 5.7 50 U 1.52
058 005 U 505 U 005 ) 005 Ul 50 U 71 76 50 U 127
052 T005 U "005 U 005 U 005 Ul 50 U 53 |58 50 U 0.92
055 0.0 005 U 50 U 56 6.5 5.0 137
054 o 005 U 005 Ul 50 U 68 | 85 | 50 1.33
I 100 005 Ul 003 i 50 82 | 66 | 50 445 134
0.51 100 0.04 5. - 7.3 7.7 1.13 1.23




Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2015
Former ).H. Baxter South Woodwaste Landfill

Arlington, Washington

Date Total Organic Carbon (TOC) Total Coliforms
(mg/L) MPN/100 mL
MCL/SMCL - 1/100 mL
WA WQ std - 1/100 mL
. Wellip| BXs-4 B,x': BXS-3 B;f: BXS-2 B;:': BXS-1 B;i: :;::’k BXS-4 B;z: BXS-3 B;:': BXS-2 B;z: BXS-1 ‘B:;: : . ;'lsz
2/1/2007 1.10 100  28.20 15.60 3.60 008 J| 10 U 10 U] 1.0 U 10 U 10 U 10 U
4/18/2007 1.00 100  28.40 16.70 4.80 025 J| 10 U 10 U] 10 U 10 U 10 U 10 U
7/18/2007 0.90 28.60 15.60 520 520 |007 J| 10 6.0 sy > 10 U 10 10 U
10/9/2007 1.00 | 090 2640 15.50 7.10 008 J| 10 U 10 Ul 10 U 5.1 10 U |10 U
 1/9/2008 0.80 23.90 15.80 6.00 610 1014 J} 10 U 10 U 10 U 10 U 10 u| 31 |
4/30/2008 0.90 27.80 17.50 590 590 |050 U| 10 U 10 U 2.0 10 U 10 U| 10 U
7/29/2008 0.90 27.90 1590 1620 | 830 050 U] 1.0 U 10 U 2489 | 70.8 10 U 18.7
10/22/2008 0.90 23.80 1550 1630 | 6.60 10 U 10 U 10 U 10 u| 10 U 249
2/1/2009 0% | 21.80 16.60 520 520 |050 Uj 10 U 10 U 17.5 1.0 1.0 Ul 10 U
5/1/2009 100 | 22.00 1580 | 470 490 |o050 Ul 10 U 110 1.0 10 U 10 U| 42
8/1/2009 110 | 12900 |2840 |1690 | 5.10 017 J| 10 U 10 U 10 U 10 U |10 U 1.0
11/1/2009 0.72 23.70 16.70 527  5.15 050 U| 1.0 U 10 U 10 U 10 U 10 Ul 31
2/10/2010 0.77 23.80 17.10 1650 | 3.91 050 U| 1.0 U 10 U 1.0 1.0 10 U 10
5/26/2010 0.93 25.20 17.30 417 | 414 |010 J| 10 U 10 U 2.0 1652 1652 | 47.8
~ 8/18/2010 0.81 21.50 15.30 3.70 346 | 050 U| 10 U 10 U 1.0 9.7 3.0 18.9
MMMMM 11/18/2010 2.61 2470 | 1820 7.41 7.18 008 J| 10 5.2 B 2.0 1.0 10 U] 1.0
2/9/2011 1.15 21.60 17.20 437 416 | 050 U| 1.0 U 10 U 10 U 10 U 10 U| 10 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 25.50 14.20 298 306 |050 U| 10 U 10 U 181 10 U 10 U| 10 U
11/3/2011 1.00 O am 14.60 3.13 3.35 050 u|l 1.0 U P P e 10 U
2/14/2012 119 | 22.20 15.40 3.09 328 | 008 I 20 10 v 52 110 v 10 ul10 U
5/2/2012 0.68 - 1730 ~ 1550 | 264 404 | 050 U i
8/21/2012 0.84 19.30 14.80 251 256 | 050 U| 1.0 U 10 U 10 U 2.0 1.0 U] 10 U
11/13/2012 0.90 19.80 14.30 274 | 281 008 J| 10 U 10 U 10 10 U 10 U
2/12/2013 0.73 15.40 15.50 254 | 246 | 050 U| 1.0 U 100 U 1.0 U 10 U 10 U| 10 U
 6/4/2013 0.82 1840 | 15.40 239 | 2.44 050 U
8/27/2013 0.88 18.90 14.60 254 2.49 050 U] 10 U 10 U 10 U 10 U 10 U} 10 U
12/2/2013 0.90 18.40 14.30 248 | 254 008 J| 10 U 10 U 10 U 408 ) 241 J| 10 U
3/17/2014 0.84 20.40 1330 229 223 |050 Ul 10 U 10 U 10 U 10 U 10 U| 10 U
6/2/2014 100 U 19.80 14.60 234 248 026 J| 10 U 10 U 10 U 10 U 10 U| 10 U
| 9/29/2014 | o078 19.50 14.00 2.25 2.15 050 U| 10 U 10 U 10 U 10 U 10 U] 10 U
11/17/2014 0.78 18.00 13.80 2.45 232 012 1|10 U 1.0 U 1.0 U 41 10 U| 1.0 U
| 2/23/2015 | 081 U 19.00 14.50 247 244 |025 1| 10 U 10U 10 U 10 U 10 U| 10 U
'~ 9/14/2015 1100 u 2150 | 12.80 245 U 256 U| 0.80 10 U 10 U 1.0 U 3.1 3.1 10 U
12/7/2015 0.94 17.10 12.80 300 | 278 10 U 10 U 10 U 2.0 31 10 U

Notes

WuS/cm = microSiemen per cent NT = not tested.

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* = resuit is an estimated concentration because of lab imprecision.

MCL = Federal maximum contaminant levels for drinking water.

MPN = most probable number.

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).

mg/L = milligram per liter.
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Table 3C. Summary of Groundwater : 2007 through 2015

Y.
EAZaY

Date
MCE/SRACL]
WA WO Std G
11 8 28. 8. o1 1 50 U 20

] 07 B 5.0 15 B|256 | 25 738 245 30 Bj428 101 s a7 B
50 U 5.0 50 U 50 Uul330 80.6 2456 230 50 u©l38 6 u| 2 o U
’ 4 50 U 50 50 U}z34 283 532 26.5 i 50 U} 36.1 36 I T T " T
1/9/2008 5.7 U 56 Ul 50 0.7 Ul 287 §5.4 423 183 19.0 0.6 UJ 413 78 ii 82 ii 3 U
4/30/2008 44 U 0 U 50 7 ul 278 111 417 22.1 22.6 06 uj4Ls - g8 5 83 1| 3 Ul
7/36/2008 54 B i o u 06 U297 HEY3) 495 50.9 315 ) a5 U352 591 | 20 ui 4 U
10/22/2608 | 7.2 o U 50 4 11 1 .7 72.2 415 | 433 248 N 7Y B 571 | 88 T
2/1/2008 144 50 u 56 U| 50 U 58 9.5 49.7 222 2 50 U546 45 1 20 ui 45
5/1/2008 62 : 16 66 1 07 | 58 6.7 454 167 |16 50 ujsL7 61 3 48 J| 220 U
05 08 ! U 25 & 315 i 58 5.0 29 2.7 396 230 52 Ul s o1 08 i
6.0 63.5 5o ul 50 Ul 50 U] 50 455 138 58 U a7 1 42 20 U
] Rz 133 ’ 30 5 25 J 16 I Y 5 522 143 50 U]337 84,700  aes a3 | 20 Y 20y
1 s5 149 03 1 50 Ui 56 Y| 50 537  1as 50 ul43s "~ 1cs000 451 35 ilss 1] 20 u
8/18/2016 53 139 0.8 50 U 50 U] 30 47.7 145 143 15 1} 386 104,006 482 37 3| 16 3| 28 U
C11/1872 5.6 186 50 U 56 Ui 50 U] 54 44.9 5.7 586 Ui 26 U 116,000 420 87 i 8 i 20 U
- 2/9/2011 55 119 T 50 U " 50 U 50 U 50 535 163 B 56 Ul 468 109,000 | ass ‘6 Ul m
5/17/2011 6.2 139 11 506 U| 50 U 50 53.0 153 155 50 Ul 556 110,600 470 117 f
8/24/2011 64 155 50 U 56 U 50 U] 50 47.2 15.8 53 | 50 u}351 Cap7.000 412 20 U u
11/3/2011 52 1 16 J 50 U 066 1| 50 ' 15.0 2 50 uj 421 100,000 = 77 1 1]
2/14/2012 5.2 06 I 50 U| 5.0 Ul 50 B 16.7 3 06 1428 97,800 200 Ul 2 U
" s/2/2012 158 | 03 1 se u| so ul 50 ’ 4 159 | 50 Uu]s51 ' 97,906 h 120wl 2 U
48 50 U 56 Ul 50 ul 58 155 50 ula3a 39,200 26 ul 20 ul 2 u
B 5.2 170 50 U 50 U| 50 U 50 15.8 50 ul775 20 ©| 20 ul 20 U
6.1 119 50 U 50 50 Ul 50 142 o u e a4 i 46 4] 20 U
6.8 138 15 5.0 11 ¢ 11 133 U 37 !| 59 1 41 3
5.3 140 5.0 5.2 U 20 Ul 58 4| 20 U
5.4 164 i 50 47.3 55 U i ’ 26 U] 3 6 U
- 3/17/2014 i o s | o 050 o ’ o 155 | u o I 20 U U
6/2/2014 1187 0.20 ul 524 e U U
9/29/201. 181 025 1 0.24 ’ Ui 727 1 30 1]
174 FER ] it T i
T 163 5.30 a7 732 0.1 U
185 5 ©0.20 46.6 uls3s Y U
12/7/2015 174 0.76 026 ! 026 1 437 ’ e s R




Table 3C. Summary of Groundwater Metals: 2007 through 2015
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Date Manganese, dissolved Cadmium, dissolved Copper, dissolved

(ug/L) {ne/t) {ng/L)

MCL/SMCL 50 5 1,300

WA waQ std 50 10 1,000
wero] o5e O osa [ [ asa | % mer | Ol | O | wee | P men |7 [ | U5 g | U5 [ O | gy BEE g REE [ WG TwT A
2/1/2007 112 114 13,500 1350 89.5 5 Uls50 U 50 Ul 50 U 50 U 50 U 50 U100 U 100 U 100 U 100 U 30 B 100 U
4/18/2007 107 106 13,500 1330 | | 123 16 B| 50 Ul 50 Ul 29 B 07 B 19 B 50 Uf100 U] 100 U: 100 U 100 U 100 U 100 U
7/18/2007 118 14,000 1330 268 268 5 ulso u 50 U 50 U 50 U 50 U 100 U 44 B 54 B 42 B 60 B 100 U
10/9/2007 121 120 14,700 1280 353 27 B| 50 Ul 50 U 50 U 50 U 50 U 100 U 100 U 100 U 100 Ul 100 U 100 U
~ 1/9/2008 125 17,900 1270 422 428 16 B| 50 U 18 | 14 | 50 U 13 | 100 U 100 U 100 U 100 Ul 100 U 7.0 U]
4/30/2008 110 12,600 1150 240 234 03 B| 50 U 50 U 11 ) 50 U 07 J 100 U 100 U 100 U 100 U 100 U 7.0 U
773002008 | 111 13,100 1190 1210 | 309 02 uls0 U 43 1| |50 u| 50 ulo02 1 100 U 100 U] 14 1| 14 1 33 14 B
10/22/2008 111 15,400 1290 | 1300 297 I 50 U 50 U 50 U| 50 U 50 U ) 100 U 100 U 100 U| 100 U 100 U N
2/1/2009 120 11,800 1250 175 174 02 J| 50 U 12 50 U 02 J 03 1|02 J|1w0 U 100 U 21 | 16 J| 26 J| 100 U
5/1/2009 108 11,300 | 1230 | 114 116 04 J} 50 U 21 ) 50 U 50 Ul 50 U| 50 U[100 U 100 U 100 U 100 U 100 U 58 ]
| 8/1/2009 4220 7870 2540 | 2500 4180 @ 02 J| 50 v 50 U| 50 U| 50 U 50 U 50 ul222 | 100 U 100 U] 100 U 212 100 U
11/1/2009 110 13,400 1300 204 204 07 1| 50 U 50 U 50 U 50 U 50 U| 50 u|l100 U 100 U 100 U 100 U 100 U] 100 U
2/10/2010 116 11,200 11260 1330 362 5 uUlso u 50 U 50 U 50 U 50 U 50 Ul 13 20 ) 38 J| 41 J 39 I 100 U
"~ 5/26/2010 115 9,380 1340 776 | 78 5 u|lso u 50 U 50 U 50 Ul 50 U] 50 ul100 U = 100 U 16 20 J 23 J 100 U
8/18/2010 108 9,670 1310 48 47.2 5 ulso u 30 J 50 U 50 U 50 U| 50 U 42 I 69 44 40 J 68 J 100 U
11/18/2010 12 7,880 11340 92.8 95.4 5 ulso v 45 | 50 U 50 U 50 U| 50 Uj100 U 100 U 100 u| 100 U 100 U 58 |
B 2/9/2011 125 9610 1400 159 | 160 02 R 50 uj100 U 33 100 U 20 J 20 J 100 U
5/17/2011 100 13,600 1460 122 116 5 U 50 u}100 U 100 U 28 | 100 U 100 U 22 J
8/24/2011 972 14,000 ) 1340 144 13 | 5 U o 50 U} 100 U 100 U 100 U "~ 100 U 100 U 100 U|
 11/3/2011 105 1300 149 | 150 05 1|50 U 29 1] |26 1 50 U 50 Uj100 U 100 U 100 Ul 100 U 23 J 100 U|
2/14/2012 114 8,650 1510 252 242 03 J| 50 U 50 U 50 U 50 U 50 U| 50 Uj100 U 52 J 17 17 1l 29 100 U
5/2/2012 116 12,900 “l1570 254 252 5 uls0 U 50 U| 06 J| 50 U 50 uU|lso u|loe 100 U 17 ) 21 1 22 100 U
8/21/2012 | 113 14,000 1510 201 200 5 ul NT NT NT NT NT 100 U 100 U 15 J0 21 119 100 U]
11/13/2012 119 9,650 1550 242 244 s u| NT NT NT NT NT 100 U 100 U 34 | 100 U 100 Ul 100 U
2/12/2013 110 110,700 R ETIT 220 220 5 u|l NT NT NT NT NT | 100 U 100 U 115 14 1 17 1| 100 U]
~ e/4/2013 | 118 14,800 1680 212 209 6.2 NT NT NT NT NT 40 U 40 U 28 | 121 120 1 40 U
8/27/2013 119 14,200 1700 224 219 05 J| NT NT NT NT NT 40 U 40 U 23 20 J 16 J 40 U
12/2/2013 m 1 1s80 217 221 | 01 J| NT NT NT NT NT 40 U 40 U 36 26 1 29 J 40 U
©3/17/2014 | 119 10,400 1640 T 1287 | 282 03 J| NT NT NT NT NT 40 U a0 U 40 U 40 U 40 U 40 U
6/2/2014 116 12,300 1680 253 250 1 ul| N7 NT NT NT NT 40 U 40 U 26 | 20 J 21 J 40 U
© 9/29/2014 118 7,310 1650 240 241 06 J| NT NT NT | NT NT 40 U 40 U 40 U 40 U 40 U] 12 |
11/17/2014 115 8620 |  |1e80 265 267 02 I NT NT NT NT NT 40 U 40 U |40 U 40 U 40 U 10 J]
2/23/2015 120 10,100 1580 311 301 | 0.958 NT NT NT NT NT 013 U 0.34 2.32 1.78 178 1 0.030 J
~ 9/14/2015 114 5,290 " T1s70 “T238 268 1 ufNnm N | AT NT NT 40 U 40 U 21 J] 136 | 101 40 U]
| 12/77205 |10 | 5990 1500 321 30 | NT - NT | NT | NT N NT 40 U 13 34 34 1 22 1
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Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2015
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

Date Nitrate + Nitrite as N Solids, total dissolved (TDS) Sulfate
(mg/L) (mg/L) (meg/L)
MCL/SMCL 10 500 250
WA WQ Std| 10 500 250
BXS-4 BXS-3 BXS-2 BXS-1 | Field BXS-4 BXS3 T BXS-2 BXS-1 | Field T BXsa | [ BXS3 T BXS2 BXS-1 | Field
WellD| BXS4 | "o BXS3 | o BXSZ o B o | prank | P bup BXS3 | o BXSZ o BXST | o pank | P bup BXS-3 | o BXS2 | o BXS1 | D eank
2/1/2007 028 | 058 | 096 0.94 0.75 003 1| 142 146 522 420 231 5 Ul 14 14 01 02 | 148 02 U
4/18/2007 023 |121 | 020 0.63 0.85 001 J| 151 140 493 490 229 5 ul| 13 13 02 U 02 U 13.9 02 U
777777 7/18/2007 005 U 0.19 0.08 070 068 | 001 1| 154 414 495 262 248 5 Ul 14 02 U 02 U 113 | 114 02 U
10/9/2007 | 005 U| 005 U 017 ] 0.05 U 0.47 005 u| 159 | 151 | 476 478 294 | | s ul13 13 o1 1 |01 J I 02 U
1/9/2008 0.05 U 0.07 005 U 058 054 |005 ul1as | | sm8 Ts08 239 |23 | 5 u|los | 02 U " lo2 v 140 | 149 | 02 U]
4/30/2008 005 U 005 U 0.05 U 074 073 | 005 u| 118 496 430 265 256 5 ul 13 | 01 ) 02 ) 9.6 9.7 02 U
7/29/2008 0.10 0.15 005 U 005 U| 1.48 005 U 161 415 506 505 363 5 ul 13 01 ) 01 1| 02 6.2 02 U
10/22/2008 | 005 U 0.10 003 J 001 J|O051 139 465 478 491 323 11 01 ) 02 1 04 6.7
2/1/2009 005 U 0.17 001 J 099 102 |o005 |136 a1 | | 498 261 | 263 s u|l 14 | L 01 " loa ) 6.4 64 | 00
5/1/2009 | 001 0.21 003 ) 012 1013 |002 J|130 460 T Us1s 23 |20 | 7 17 04 " lo2 v 6.7 66 02 U
8/1/2009 0.05 U 017 |o017 002 | 011 005 u| 119 378 as a8 | |5 vul11 01 101 Jjo1 2 [m1s | o2y
11/1/2009 005 U 0.06 0.05 U 005 U 005 u| o005 u| 121 452 496 198 201 5 ul 33 02 U 02 U 150 | 149 02 U
2/10/2010 005 U 0.13 005 U 005 U|004 ) 005 U| 152 422 518 501 186 5 16 01 01 J 01 1196 00
| 5/26/2010 0.03 | 0.22 0.04 J 011 011 | 004 1| 129 340 508 166 178 5 ul s 038 02 | 153 | 134 0.4
| 8/18/2010 004 1| 0.18 004 J 014 | 014 | 017 | 202 R T "0 | 241 | 134 |16 | 08 11 * 141 | 140 | 11
11/18/2010 0.05 U 0.12 005 U 009 009 | 005 ul 98 T Tae 13 | | s uli1 04 U 04 U “T123 | 117 | 04 U]
2/9/2011 005 U 190.0 005 U 005 U 005 U| 005 U| 165 377 512 211 216 5 u| 15 1.0 13 | 152 | 154 04 U
5/17/2011 001 J 0.14 002 015 014 | 001 )| 129 374 559 209 194 s ul 09 02 ! 03 1 159 | 151 04 U
/242011 1001 J 0.10 0.01 | 0.06 0.06 001 J| 128 399 550 188 199 5 U 10 04 | 06 16.2 16.7 04 U
11/3/2011 | 0.05 U 014 001 J 010 005 loos u|1s | |30 | s 17 1220 5 vl o6 | o8 | 158 |150 | 04 U
2/14/2012 003 013 002 ) 008 008 |003 J| 131 taas Tss 7 24 |9 5 uloes 03 ) 04 I 157 | 156 | 04 U]
5/2/2012 005 U 0.10 001 ) 005 ) 003 J1]|o005 u|l 129 1336 “tear 230 |222 55 |os | |03 3 o3 164 | 163 | 04 U
8/21/2012 005 U 0.10 0.05 U 005 007 | 005 uf 119 376 569 189 210 5 ulos 0.4 05 147 | 146 02 U
11/13/2012 001 J 0.05 U 0.01 J 004 1 003 1]005 uf 131 331 537 ‘ 188 188 5 ul oo 0.4 05 145 | 145 02 U
2/12/2013 002 | 0.13 005 U 009 009 |005 u| 107 288 539 160 174 55 0.8 0.2 03 1143 J1as | 02 U]
6/4/2013 005 U 005 | 0.05 U oos 007 loos ulwm | a0 | |ss | w9 |18 | 5 u|os8 —  Toa | los | |15 J133 02U
8/27/2013 0.02 003 J| 0.02 | " 1013 014 004 )| 14 | 349 V574 200 |18 | 5 ulos | o1 J 102 1127 |126 | 02 U]
12/2/2013 005 U 0.20 0.01 003 1 003 J|001 J| 132 356 530 223 197 55 038 01 02 123 | 119 02 U
3/17/2014 005 U 018 U 005 U 013 U 013 U| 003 J]| 137 332 504 176 184 5 u| 10 20 Ui 03 127 |127 02 U
6/2/2014 005 U 005 U 005 U 014 014 | 005 u| NT NT NT NT NT NT 0.9 02 u_ |01 J 101 99 | 02 U
9/29/2014 0.05 U 005 U 005 U 005 U 005 U006 | 131 ) 312 513 “ 19 |12 | 5 ulos o1 1 |02 B 72 [ 70 02 U
11/17/2014 005 U 005 U 005 U 005 U 005 U|003 J| NT NT NT NT NT NT 16 02 I 03 84 J*| 08 1* 02 U]
2/23/20015s _ |005 U 005 Ul 005 u 007 oo loos ulizz | s |4 1% | 157 5 ulos | 02 e |77 BEZEREEN
9/14/2015 0.05 U 003 0.05 U o1 1 005 Jloos ul1a | |27 | |40 | 140 “T1a7 s uf 12 0.4 05 9.7 9.9 02 U
12/7/2015 005 U 005 U 005 U 037 036 112 285 424 146 155 11 02 ) 03 107 | 106
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Table 3B. Summary of Groundwater Conventional Parameters: 2007 through 2015

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Date Total Organic Carbon (TOC) Total Coliforms
(mg/L) MPN/100 mL
MCL/SMCL - 1/100 mL
WA WQ Std - 1/100 mL
- WellID| BXS-4 ng': BXS-3 B;:: BXS-2 ?;z: BXS-1 ?;f; ;;::’k BXS-4 Bgi’: BXS-3 B;i': BXS-2 B:;i: | Bxs B;S: ;"::fk
2/1/2007 1.10 100  28.20 15.60 3.60 008 J] 10 U 10 U[ 10 U 10 U 10 U 10 U
4/18/2007 1.00 100  28.40 16.70 4.80 025 J| 10 U 10 U| 10 U 10 U 10 U 10 U
7/18/2007 0.90 28.60 15.60 520 | 520 |007 J| 10 6.0 wHHaE > 10 U 10 10 U
~ 10/9/2007 100 | 090 2640 © 1550 7.10 008 J| 10 U 10 U[ 10 U 5.1 10 U 1.0 U
1/9/2008 1 0.80 2390 | 1580 600 610 (014 J| 10 U 10 U 10 U 10 U 10 U 31
4/30/2008 0.90 27.80 17.50 590 590 |050 Ul 10 U 10 U 20 10 U 10 U| 10 U
7/29/2008 0.90 27.90 1590 1620 | 8.30 050 Ul 1.0 U 10 U 2489 | 70.8 10 U 18.7
10/22/2008 0.90 23.80 1550 1630 | 6.60 10 U 10 U 10 U 10 U] 10 U 249 |
2/1/2009 0.90 21.80 16.60 520 520 |050 vl 10 U 110 U 175 1.0 10 Ul 1.0 U
5/1/2009 1.00 22.00 15.80 470 490 050 U| 1.0 U 1.0 1.0 10 U 10 U| 42
8/1/2009 110 | 2900 |2840 16.90 5.10 017 1} 10 U 10 ul 10 ul10 U 10 U 1.0
11/1/2009 0.72 23.70 16.70 527 | 515 |050 U|l 1.0 U 10 U 10 U 10 U 10 U] 31
2/10/2010 0.77 23.80 1710 1650 | 3.91 050 Ujl 10 U 10 U 1.0 10 10 U 1.0
5/26/2010 0.93 25.20 17.30 417 414 010 J| 10 U 10 U 2.0 1652 1652 | 478 |
8/18/2010 0.81 2150 15.30 370 | 3.46 050 Ul 1.0 U 10 U 1.0 9.7 3.0 18.9
| 11/18/2010 2.61 24.70 18.20 741 718 | 008 J| 10 5.2 2.0 1.0 10 ul| 10
2/9/2011 115 21.60 17.20 437 416 | 050 U] 1.0 U 10 U 10 U 10 U 10 U] 10 U
5/17/2011 0.94 18.80 16.40 294 301 | 007 J| 20 10 U 10 U 10 U 10 1.0 U
8/24/2011 0.67 25.50 14.20 298 306 | 050 U| 10 U 10 U 18.1 10 U 10 U] 1.0 U]
11/3/2011 100 | 441 1460 3.13 3.35 050 ul 10 U P ) P P 1.0 U
2/14/2012 1.19 220 | 15.40 309 328 |008 J| 20 10 U 5.2 10 U 10 Uj 10 U
5/2/2012 0.68 1730 | 1550 | 264 | 404 050 U ) ]
8/21/2012 0.84 19.30 14.80 251 | 256 | 050 U] 10 U 10 U 10 U 2.0 10 Ul 10 U
11/13/2012 0.90 19.80 14.30 274 281 | 008 J| 10 U 10 U 1.0 1.0 U 10 U
2/12/2013 0.73 15.40 15.50 254 | 246 | 050 U| 10 U 100 U 10 U 10 U 10 U 10 U
6/4/2013 0.82 T 1840 15.40 239 244 | 050 U -
8/27/2013 0.88 18.90 14.60 2.54 2.49 050 Ul 10 U 10 U 10 U 10 U 10 U}l 10 U
12/2/2013 0.90 18.40 1430 248 | 254 | 008 J| 10 U 10 U 10 U 408 J 241 1| 10 U
3/17/2014 0.84 20.40 1330 229 | 223 | 050 Ul 10 U 10 U 10 U 10 U 10 Uj 10 U
6/2/2014 1.00 U 19.80 14.60 234 248 | 026 J| 1.0 U 10 U 10 U 10 U 10 U| 10 U
9/29/2014 0.78 1950 14.00 225 215 |050 U] 10 U 10 U 10 U |10 U 10 U] 10 U
11/17/2014 0.78 18.00 13.80 245 232 012 1} 10 U 10 U 1.0 U 41 10 Ul 1.0 U
2/23/2015 081 U 19.00 1450 | | 247 2.44 025 J| 1.0 U 10 v 10 U 10 U 10 Ul 10 U
9/14/2015 1.00 U 21.50 12.80 i 245 U 256 U| 0.80 10 U 10 Ul 10 U 3.1 3.1 10 U
12/7/2015 0.94 17.10 12.80 300 | 2.78 10 U 10 U 10 U 2.0 3.1 10 U
Notes

WS/cm = microSiemen per cent NT = not tested.

mg/L = milligram per liter.

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

* = result is an estimated concentration because of lab imprecision.

MCL = Federal maximum contaminant levels for drinking water.

MPN = most probable number.

SMCL = Federal secondary maximum contaminant levels for drinking water.

U = analyte was not detected above the reported sample guantification limit.
WA WQ 5td = State of Washington's water quality standards for groundwater (WAC 173-200).
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Table 3C. Summary of Groundwater Metals: 2007 through 2015
Former J.H. Baxier South Woodwaste Landfili

Arlington, Washington

Lo ‘Arsenic.gissolved :
Date e
MCL/SMCL ,
WA WG Std e 0.05 o o e
' BE  msz P2 ae s :
Dup o Dup : - . .
8 50 U 56 Ul 285 1 27.0 50 U] 286 7 0 U 26 U
) B B 50 U 15 Bl256 738 RETEN o ! 30 81428 364 101 B a7 s
B u 50 Ul 50 U 50 U330 806 501 45 | 230 55 U] 383 892 20 u 2 Ul 20 u
) U 50 U] |50 U294 203 832 483 26,5 - 50 ui361 36 62700 | €56 20 U 20 U
50w 50 U 56 ul 07 Ul267 65.4 Ta23 8.3 190 06 ula13 ) 35,500  s08 78 1182 4| 3 ul
50 U 50 U 50 u 07 U276 o 111 41.7 22.1 22.6 68 Ul 415 524 g8 3l 83 1| 2 Uy
98 U 50 U 05 U 1122 495 505 315 Ul 352 553 591 ¢ U, 4 U
50 U U 11 i o 722 418 433 248 N 7Y ) 560 | 571 88 i -
2/1/2005 50 U 50 U 50 Y 125 497 23.2 22.6 50 uls46 109,000 54z 45 1 20 U
Y B 16 06 1] 150 Ul 267 111.0 54 167 | 168 50 U} 517 Tiozo00 61 i a3 3
tos 1 io25 118 08 55 uf 229 i56 227 | 395 230 o se wieiz | 11 & i 278 e
11/1/2009 6.0 , 50 U 50 Ul 56 Ul 50 Ul265 115.0 455 128 131 50 U 436 47 1, 42 |
2/10/2016 | 71 a3 ’ 30 1 25 4 16 50 U284 1320 495 522 14.3 o 50 ul337 485 493 o ul U
5/26, i 55 14 R 50 Ul 50 u| 50 ul 277 134.0 3 145 14.6 50 U] 435 ’ 451 o a5 1 83 1| 20 ul
53 139 09 U 50 U 30 Ii258 145 | 143 15 ] 386 104,000 482 3.7 3 16 il 20 U
’ 1 56 186 | 5o U i Ui 50 U 50 U} 246 0 5.7 157 [ s0 uf 20 U 1000 | a0 187 il s 1|20 Uy
2/9/2011 53 119 o 56 U 56 U| 50 U] 50 U286 142.0 536 169 | 166 | 50 109,000 | 466 | 20 ul 20 wul 20 u
5/17/2011 5.2 135 11 0 Ul 50 U 50 uUlz2s4 1230 53.0 155 5.0 110,000 470 117 5, 13 5| 68 !
8/24/2011 5.4 155 50 U 50 U| 50 U] 50 Ul 244 " 12600 47.2 ’ 153 | 50 107,000 412 20 Ul 1 4| 20 u
11/3/2011 62 156 10 4 50 ul os ! 50 U247 1210 1.5 ’ 82 50 100,000 388
T 2714/2012 52 158 06 i 50 U} 50 ul| se ul272 136.0 4 7 16.3 as 97,300 7
'5/2/2612 1 53 133 08 | 50 U] 50 Ul 50 ujo288 116.0 1.2 164 159 | 50 ' 430
19| 135 50 U 56 Ul sg ul sg Ul27s 114.0 7 5.3 a
S o v 56 Ul 56 U] 56 ul 280 137.0 15.7 )
h | o U 506 U 50 U] 50 U261 904 139 S eieoe Caso
| T 50 Ul 11 3| 11 3281  Isss  isag 1133 415
; 58 Ul 50 ul 50 U273 3 152 : 415 26 U 58
i H 50 U 50 Ul 50 uUl260 473 | 15.6 wze00 400 | 20 ul 3
C3/17/2014 . 050 U 050 U] 050 Ul 274 140 503 155 127,000 Caza 20 Ul ss
5/2/2014 020 31030 i 050 U] 281 127 52.8 15 118,000 421 ) 20 ul 1 U
] i h - 0.25 § 024 1| 050 U276 i I 50.0 . 111,000 | 409 1 20 20 Ul
) 174 02t o2 1l as ul277 155 152 o5 i 00 sz Ul U
- 3 029 : 030 1| 050 Ul 277 131 0.1 73.2 114,000 01 ulie2 4| 20 U
1 s 185 050 U 020 1 650 uj 30 1586 144 40 ulsas S122,000 64 1i2s i 20 u
1 632 174 026 1026 3 277 137 132  ise  aspo0 e s i 220 ul




Table 3C. Summary of Groundwater Metals: 2007 through 2015
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Date Manganese, dissolved Cadmium, dissolved Copper, dissolved

(ne/L) (ne/L) (ne/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 BXS-4 BX5-3 BXS-2 BXS-1 | Field
wellip| BXS4 ) Bxs:3 | o Bs2 | BXST o | gk A Y BXS1 D | pank | Y pup BXS3 | o | Bxs2 | o BXS1 | D iank
7777777 "~ 2/1/2007 112 114 13,500 1350 89.5 5 U] 50 U 50 U 50 U 50 U 50 U 50 U} 100 U] 100 U 100 U 100 U 30 B 100 U
4/18/2007 107 106 | 13,500 | 1330 123 16 B| 50 U 50 U 29 B 107 B 19 B 50 u}100 Ul 100 U 100 U 100 U 100 U 100 U
7/18/2007 118 14,000 1330 268 268 5 ulso u 50 U 50 U 50 U 50 U 100 U 44 B 54 B 42 B 60 B, 100 U
10/9/2007 121 120 | 14,700 1280 353 27 B[ 50 U 50 U 50 U T 50 U 50 U 100 U 100 U| 100 U 100 U 100 U 100 U
1/9/2008 125 17,900 T 1270 422 428 16 B| 50 U 1.8 | T4 1) 50 U 13 | 100 U 100 U 100 U 100 U 100 U] 70 U
] 4/30/2008 110 12,600 1150 240 234 03 B| 50 U 50 U 11 50 U 07 | 100 U 100 U 100 U 100 U] 100 U] 70 U
7/30/2008 111 13,100 1190 1210 | 309 "l 02 uls0 v 43 ) 50 U| 50 U 02 100 U 1100 U 14 1 14 ) 33 ) 14 B
10/22/2008 111 15,400 1290 | 1300 297 ) 50 U 50 U |50 U 50 U 50 U 100 U 100 U 100 U| 100 U 100 U O
2/1/2009 120 11,800 1250 175 174 02 1|50 U 12 | 50 U 02 1 03 1|02 1|[100 v 100 U 21 16 J| 26 1100 U
5/1/2009 108 11,300 |  |1230 114 116 04 1|50 U 21 ) 50 U 50 U 50 U| 50 uj10 U 100 U 100 U 100 U 100 U| 58 ]
8/1/2009 4220 7870 2540 | 2500 4180 02 1|50 v 50 U| 50 U| 50 U 50 U 50 Ul 222 100 U 100 U} 100 U 21.2 100 U
11/1/2009 110 13,400 1300 204 204 07 1|50 U 50 U 50 U 50 Ul 50 u| 50 uf100 U 100 U 100 U 100 U 100 U 100 U
2/10/2010 116 11,200 | 1260 1330 | 36.2 5 u|ls50 U 50 U 50 U| 50 U 50 U 50 ul 13 20 ) 38 J| 41 ) 39 100 U
5/26/2010 115 9,380 1340 716 78 | 5 ulso u 50 U 50 U 50 U| 50 U| 50 uf100 U 100 U 16 20 J 23 1 100 U]
8/18/2010 108 9,670 1310 48 47.2 5 ulso u 3.0 50 U 50 U 50 Ul 50 ul a2 ) 69 | 44 | 40 J 68 1,100 U
11/18/2010 12 7,880 © 130 | 92.8 95.4 5 ulso u 45 | 50 U 50 Ul 50 Ul 50 uj100 U 100 U 100 U 100 U 100 U 58
2/9/2011 125 - 9,610 1400 ~ 1159 160 | 02 | o 50 Ul100 U 33 100 U 20 J| 20 J 100 U]
5/17/2011 100 13,600 1460 122 116 5 U 50 U| 100 U 100 U 28 ) 100 U 100 Ul 22
" Tgj2a2011 |972 14,000 | | 1340 144 | 136 5 U N 50 ul100 v 100 U 100 U 100 U 100 U 100 U
11/3/2011 105 - 1300 149 150 05 1|50 U 29 1| 26 J| 50 U 50 uj100 U 100 U 100 U 100 U 23 J 100 U]
| 271972012 114 8,650 1510 252 242 03 J| 50 U 50 U 50 U 50 U 50 Ul 50 ul100 U 52 1 17 1 17 1| 29 100 U
57272012 16 12,900 | 1570 254 252 5 uls0 v 50 Ul 06 | 50 Ul 50 uls50 ulos 100 U 17 ) 21 1 22 100 U
8/21/2012 113 14,000 1510 201 200 5 Ul NT NT i NT NT NT 100 U 100 U 15 ) 21 J 19 100 U
11/13/2012 119 9,650 1550 242 244 5 Ul NT NT NT NT NT 100 U 100 U 34 100 U| 100 U] 100 U
T 2/12/2013 110 110,700 "~ 11620 220 220 5 Ul NT NT NT B NT NT 100 U 100 U 15 | 14 J 17 J 100 U
6/4/2013 118 = 14,800 1680 212 209 6.2 NT NT NT NT NT 40 U 40 U 28 | 21 J 20 J 40 U
8/27/2013 119 14,200 1700 224 219 05 J| NT NT NT NT NT 40 U 40 U 23 J 20 1 16 J 40 U
12/2/2013 11 - 1580 a7 01 J| NT NT | NT NT NT 40 U 40 U BIEE 26 ) 29 1 40 U
3/17/2014 | 119 10,400 ~ 1640 T 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 1680 253 250 1 Ul NT NT NT NT NT 40 U 40 U 26 | 20 1] 21 1] 40 U]
9/29/2014 1us | 7,310 1650 240 241 06 J| NT NT | NT NT NT 40 U 40 U 40 U 40 U 40 U 12 |
11/17/2014 15 8620 |  |1680 265 267 02 J| NT NT NT CONT NT 40 U 40 U 40 U| 40 U 40 U 10 |
2/23/2015 120 10,100 1580 311 301 | 0.958 NT NT NT NT NT 013 U 0.34 2.32 178 178 10030 |
9/14/2015 114 o 5,290 1570 238 268 1 ul Nt NT NT NT NT 40 U 40 U 21 136 101 40 U
12/7/2015 | 110 . 599% 1500 321 330 NT NT | NT NT NT 40 U 13 34 34 ) 22 1, |
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Table 4. Parameters Statistically Higher than Background: 1989 through 2015

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

o g Mean Value
3 Monitoring . Mean Value Downgradient™ Sy
Analyte Group Parameter Period Unit ; Upgradient
: : BXS-1 BXS-2 BXS-3 BXS-4
Conventionals Ammonia as Nitrogen 2001 mg/L 0.10 0.50 )
Conventionals Ammonia as Nitrogen 2007 mg/L 0.84 0.50 o
Conventionals Ammonia as Nitrogen 2009 mg/L 1.08 0.54
Conventionals Ammonia as Nitrogen 2010 mg/L 1.11 0.53
Conventionals Ammonia as Nitrogen 2013 mg/L ) 0.82 0.53 N
Conventionals Ammonia as Nitrogen 2014 mg/l | 1.11 | 0.55
Conventionals Ammonia as Nitrogen 2015 mg/L 1.03 0.53
Conventionals Carbon, Total Organic 1992 mg/L 3.6 5.0 18.7 15
Conventionals Carbon, Total Organic 1993 mg/L 7.3 20.0 20
Conventionals Carbon, Total Organic 1994 mg/L 8.6 219 23
Conventionals Carbon, Total Organic 1995 mg/L 10.7 30.6 34
Conventionals Carbon, Total Organic 1996 mg/L 4.9 12.7 385 2.3
Conventionals Carbon, Tota!l Organic 1997 mg/L 15.0 - 3.8
Conventionals Carbon, Total Organic 1998 mg/L 321 10.8
Conventionals Carbon, Total Organic 1999 mg/L 15.8 31.8 I 6.6
Conventionals Carbon, Total Organic 2000 mg/L 8.1 15.2 1.0
Conventionals Carbon, Total Organic 2001 mg/L 7.5 14.6 25.2 31
Conventionals Carbon, Total Organic 2002 mg/L 6.4 13.8 222 2.0
Conventionals Carbon, Total Organic 2003 mg/L 14.0 215 0.7 i
Conventionals Carbon, Total Organic 2004 mg/L 5.1 14.7 23.1 0.9
Conventionals Carbon, Total Organic 2005 mg/L 5.7 15.8 25.1 11
Conventionals Carbon, Total Organic 2006 mg/L 5.1 145 284 1.0
Conventionals Carbon, Total Organic 2007 mg/L 5.2 15.8 27.9 1.0
Conventionals Carbon, Total Organic 2008 mg/L 6.7 16.2 25.9 0.9
Conventionals Carbon, Total Organic 2009 mg/L 5.1 16.5 24.1 0.9
Conventionals Carbon, Total Organic 2010 mg/L 4.8 17.0 238 13 |
Conventionals Carbon, Total Organic 2011 mg/L 3.4 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 2013 mg/L 25 15 18 0.83
Conventionals Carbon, Total Organic I 2014 mg/L 23 13.9 194 0.9
Conventionals Carbon, Total Organic 2015 mg/L 2.6 13 19 0.88
Conventionals Chemical Oxygen Demand 1990 mg/L 27.9 41.2 97.8 2.2
Conventionals Chemical Oxygen Demand 1993 mg/L 106.0 30.5
Conventionals Chemical Oxygen Demand 1994 mg/L 30.0 83.0 220
Conventionals Chemical Oxygen Demand 1995 mg/L 90.0 32.0
Conventionals Chemical Oxygen Demand 1996 mg/L 41.0 98.0 16.0 ]
Conventionals Chemical Oxygen Demand 1997 mg/L 43.0 87.0 19.0
Conventionals Chemical Oxygen Demand 1998 mg/L 51.0 98.0 20.1
Conventionals Chemical Oxygeh Demand 1999 mg/L 92.0 40.5
Conventionals Chemical Oxygen Demand 2000 mg/L 435 713 136 |
Conventionals Chemical Oxygen Demand 2001 mg/L 223 42.5 69.5 17.3
Conventionals Chemical Oxygen Demand 2002 mg/L 19.0 38.0 60.0 18.0
Conventionals Chemical Oxygen Demand B 2003 mg/L 37.0 55.8 29
Conventionals Chemical Oxygen Demand 2004 mg/L 38.0 58.8 29
Conventionals Chemical Oxygen Demand 2005 mg/L 42.8 69.5 8.4
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Table 4. Parameters Statistically Higher than Background: 1989 through 2015

h Woodwaste Landfiil

Former §LH, Baxter Sou

Arlington, Washington

xygen Demand 6
Conventionals o cal nyger;Diemrandr ZQOT’Z
Chemical Oxygen Demand 2008 163 89.3 4.4
Chemical Oxygan Demand 2009 3 77.7 75
Chemical Oxygen Demand 2010 9.8 39.8 709 | 35
Conventionais Cﬁemig&ggigrg;’{gégéﬁd 2011 8.0 423 74.7 4.6
Conventionals Chemical Oxygen Demand 2012 - 415 67.8 3.7
Conventicnals Chemical Oxygen Demand 2013 6.5 ] 63 45
Conventéonélg N Chemical Oxygen Demand ' 2014 B 674 ‘38 % | WD
Conventionals Chemical Oxygen Demand T 2015 7 o 37 72 ND 7
Conventionals Chioride 1989 450 17.0 6.6
Conventi 1990 225 6.8 2.2
o L 19m2 167 &7 | 77 | 22
1993 121 6.6 12.8 23
S 1994 13.0 74 | 74 21
Conventionals 1995 14.0 9.6 1.9
Conventionais 1896 146 .1 2.0
Conveniiiranési N 15% ;26 ) gSiE 25"7 N
Cic»r;ve?mréonais 98 gié ég 21
Conventionals 10.0 i 6.1
Conventionals Chioride 83 5.0
Ce}xi/eniionais 7 ) o %hieréég i ) ?Z i ﬁ“/;
. Chloride 65 | 38 2 N
Chioride 55 20
43 2.3 1.8
’ ’ ’ . 45 44 | 37 18
’ ’ . 40 35 2.8 1.7
5.5 4.4 2.7 1.7
2008 51 5 30 i3
© | 2009 68 | A4 36 1 h
2010 s6 37 | 30 18 |
Conventionals ] 1 6z | 32 | 1.8
Conventionais T o gg 1.7
Conventionals .0 H 17
Conv | 8 19 T
Conv 5 o
Conventionals 2.0
C ntional 2.4
1 351 e07 514
1590 366 624 0
1932 252 533
1953 526
1994 ) 602 o
éééverz%écnags 11‘395 o
Conventi 1996 220 787

%)
jat)

o

[

Pl
k-
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Table 4. Parameters Statistically Higher than Background: 1989 through 2015
Former J.H. Baxter South Woodwaste Landfili
Arlington, Washington

L . 23 Mean Value

Analyte Group Parameter’ Mc:,nlt.o r:’ng Unit Mean Value Downgradient Upgradient2

£ BXS-1 BXS-2 BXS-3 BXS-4
Conventionals Conductivity 1997 us/cm 326 765 169
Conventionals |  Conductivity 1998 | pS/em| 393 678 738 177 |
Conventionals Conductivity 1999 uS/cm 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/cm 470 849 825 187
Conventionals Conductivity 2004 us/cm 821 853 198
Conventionals Conductivity 2005 us/cm 393 788 750 192
Conventionals "~ Conductivity 2006 | pS/em| 414 773 785 191
Conventionals | Conductivity 2007 | pS/em| 397 799 804 191
Conventionals Conductivity 2008 us/em 465 758 771 189
Conventionals Conductivity 2009 uS/em 340 793 730 185
Conventionals Conductivity 2010 uS/em 304 825 707 196
Conventionals Conductivity 2011 uS/ecm 334 839 464 193
Conventionals Conductivity 2012 us/cm 330 891 444 187
Conventionals Conductivity 2013 uS/em 290 879 643 191
Conventionals Conductivity 2014 uS/cm 292 824 1500 186
Conventionals Conductivity 2015 usS/cm 292 822 395 202
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 Nitrate + Nitrite as Nitrogen 1994 mg/L 0.50 ND
Conventionals Nitrate + Nitrite as Nitrogen 1996 mg/L 1.65 - ND
Conventionals‘AﬁNitrate + Nitrite as Nitrogen 1997 mg/L 0.75 ND B
Conventionals Nitrate + Nitrite as Nitrogen 1999 mg/L 0.43 ND
Conventionals Nitrate + Nitrite as Nitrogen 2000 mg/L 0.33 0.10
Conventionals Nitrate + Nitrite as Nitrogen 2002 mg/L 0.50 0.20
Conventionals Nitrate + Nitrite as Nitrogen 2004 mg/L 0.85 0.06 |
Conventionals Nitrate + Nitrite as Nitrogen 2005 mg/L 0.75 0.06
Conventionals Nitrate + Nitrite as Nitrogen 2006 mg/L 0.71 0.04
Conventionals Nitrate + Nitrite as Nitrogen 2007 mg/L 0.69 0.14
Conventionals Nitrate + Nitrite as Nitrogen 2008 mg/L 0.83 0.04
Conventionals Nitrate + Nitrite as Nitrogen 2009 mg/L 0.31 w“(JJIS 0.02
Conventionals Nitrate + Nitrite as Nitrogen 2010 mg/L 0.09 0.16 0.03
Conventionals Nitrate + Nitrite as Nitrogen 2011 mg/L 47.60 0.02
Conventionals Nitrate + Nitrite as Nitrogen 2012 mg/L | 005 0.09 0.02
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
Conventionals pH 1992 - 6.1 6.3 6.4 7.9
Conventionals  pH 2000 - 6.1 6.4 6.5 79
Conventionals | pH 2001 — 6.1 6.4 6.7 79 |
Conventionals Solids, Total Dissolved 1990 mg/L 397 436 228
Conventionals Solids, Total Dissolved 1992 mg/L 352 351 147
Conventionals Solids, Total Dissolved 1993 mg/L 330 141
Conventionals Solids, Total Dissolved 1994 me/L 161 330 418 134
Conventionals Solids, Total Dissolved 1995 mg/L 188 361 492 141
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Tabie 4. Parameters Statistically Higher tE‘aﬁ Background: 1989 through 2015
ormer [ H. Baxier South Woodwaste Lan

!Elrif’ngfgfz,, Washington

oo Vel Dowme i 2s | Wiean Value

Analyte Group. uni ‘Mean Value ngng;a_gi}__ m” o

Solids, T 3 mg/t
Conventionals W'Se%ﬁca Total 199 %‘ag/i

Solids, Total Dissolved 1988 mg/L

Sclids, Total Dissolvad 1998 mg/L
Conventionals - meft
Ccaven;aona!s'”h o Seiéﬂ’s, otal Dissolved 7 EQE o Vmg,:’li
Conventionals Solids, Total Dissolved 2002 mg/L o
Conventionais Sclids, Total Dissolved 3132
Cenve;'iionais ' Solids, Total Dissolved ) ) ﬁ% i
CE);’WE?!‘{SQ!}%ES R V%SE{}S:’:G;aa Das;'i;efc: 35;%
Conventionals Solids, Total Dissoived
Conventionals Solids, Totai Dissolved
;_smerﬁtamass’ 'Saéids, Total Dissolved o 7

Total Dissolved

Total Dissolved

Solids, Total Dissolved

anv T?;oraaﬁ ' - Saéids; Total Dissolved 128
\‘Gﬁvéﬁiiﬂﬁdas Solids, Total Dissol d” T 103
éééveai%er;‘;és geggd;, ];;éiilgasscm!ves o 3374
Conventionals Solids, Totai Dissoived 119
Conventionals Suifate 5.9 2.3
Canvenﬁcna% o Suifate I ) 75;3.76” ) ] {5 i
Con . suffate 21 28
ionveﬁtét;aais Suifate - 'Z.U ]
imvﬁf*tsmas: Sulfate 18
Lcswer;tss'}@s ggi?aitei o | ?é )
- sulfate - - 17
Conventionals Sulfate
Ceﬂvemésﬂais Sulfate
riona ) Su!s‘ate' ' | b i i
Sulfate ’ )
zamfate
Sulfate I -
5 ii‘a;e )

1
b

o
1%




Table 4. Parameters Statistically Higher than Background: 1989 through 2015

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

Lo a3 Mean Value
Analyte Group Parameter® M‘;ﬂltf’:ﬂg unit | Mean Value Downgradient Upgradient’
erte BXS-1 | BXS-2 | BXS-3 BXS-4
Conventionals Tannin and Lignin 1994 mg/L 0.5 1.0 0.2
Conventionals | Tannin and Lignin 1995 mg/L - 31 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 T | 12.2 0.5
Conventionals Tannin and Lignin 2000 mg/L 9.1 9.2 0.4
Conventionals Tannin and Lignin 2002 mg/L 1.6 111 0.4
Conventionals Tannin and Lignin 2003 mg/L 6.3 04
Conventionals Tannin and Lignin 2004 mg/l | 1.4 Y
Conventionals o Tannin and Lignin 2005 mg/L 8.1 M—MW_EA
Conventionals Tannin and Lignin 2006 mg/L 11.5 0.4
Conventionals Tannin and Lignin 2007 mg/L 1.2 8.5 0.3
Conventionals Tannin and Lignin 2008 mg/L 1.2 11.1 0.3
Conventionals Tannin and Lignin 2009 mg/L 1.1 9.4 0.3
Conventionals Tannin and Lignin 2010 mg/L 14 | 149 03
Conventionals Tannin and Lignin 2011 mg/L 1.2 15.0 0.3
Conventionals Tannin and Lignin 2012 mg/L 17 26.5 0.4
Conventionals Tannin and Lignin 2013 mg/L 1.3 10 0.26
Conventionals Tannin and Lignin 2014 mg/L - 1.3 B 23 0.28
Conventionals Tannin and Lignin 2015 mg/L 1.3 12 0.29
Metals Arsenic 1996 ug/L 9.0 4.0
Metals Arsenic 1997 ug/L 15.0 5.0
Metals Arsenic 1998 ug/L 200 Y
Metals Arsenic 1999 ug/L 34.0 5.8
Metals Arsenic 2002 ug/L 10.4 3.8
Metals Arsenic 2007 ug/L 1 110 59
Metals Arsenic 2008 ug/L B 79.3 5.9
Metals Arsenic 2009 ug/L 75.0 6.9
Metals Arsenic 2010 ug/L 151.8 5.9
Metals Arsenic 2011 | pg/L 1423 6.1
Metals Arsenic 2012 ug/L 149.0 5.5
Metals Arsenic 2013 ug/L 140 6.4
Metals Arsenic 2014 pg/L 174 5.9
Metals Arsenic 2015 ug/L 174 6.0
Metals Barium 1993 pg/L 38.0 28.0
Metals Barium 1994 ug/L 380 51.0 250 |
Metais Barium 1995 ug/L 45.0 58.0 27.0
Metals Barium 1996 pg/L 48.0 74.0 26.0
Metals T ~ Barium 1997 ug/L 50.0 58.0 210
Metals Barium 1998 ug/L 51.0 650 26.0
Metals Barium 1999 ug/L 51.0 58.0 27.0
Metals Barium 2000 ug/L 87.8 26.5
Metals Barium 2001 | pg/L 283 51.0 60.0 27.3
Metals | Barium 2002 ug/L 50.0 78.0 28.0
Metals Barium 2003 ug/L 46.5 54.7 29.2
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Table 4. Parameters Statistically Higher than Background: 1989 through 2015
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washingion

- Lo oo .. MeanValue
Analyte Group Parameter’ Monitoring | Gege | Mean Value Downgradient” '
: BXS1 | BXs2 (s-
Metals 2004 48.0 70.3 231
Metals . ’ 2005 a3 | &7 21|
Metals 2006 453 95.4 312
Metals 2007 - 46.3 84.6 292
Metals ’ " 2008 a5 27 27.7
Metals 2008 45.1 91.7 77.5
Metals 2011 o 49.6 126.5 258
Metals 2012 515 125.8 27.9
Metals 2013 52 ‘104 6
© Barum | 2014 st 133 NPTy :
Barium 2015 47 143 28
Cadmium 2002 ug/t 11 11 ND
Copper 19393 ugft 8 5
Copper 2015 ug/t 25 2
iron 1590 g/l 140 1,950 48
iron 1994 ug/t 748 1,950 45

50
Metals C —
Metais =
Metals "
Metals o ]
wietais o s
Metals a5
Metals e
Metals ) ! e
Metals 3@77 I
Metals 290
Moetals B ) - a2 ,,
Mietals 7 ) ; e
Metals -
Metals 249 i
Metals s

E 'E\;”W ]

66

63

i
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Table 4. Parameters Statistically Higher than Background: 1989 through 2015
Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

s S a3 Mean Value

Analyté Group Parameter’ M:mt? r:’ng Unit Mean Value Downgradu;nt . Upgradient2

: e BXS-1 BXS-2 BXS-3 BXS-4
Metals Manganese 1998 pg/L 175 1,650 13,800 126
Metals Manganese 1 1999 pg/L 200 1,420 14,800 116
Metals Manganese 2000 ug/L 331 1,450 15,025 124
Metals Manganese 2001 pg/L 426 1,513 15,350 119
Metals N Manganese 2002 ug/L 430 1,502 15,763 119
Metals Manganese 2003 pg/L 1,523 15,750 113
Metals Manganese 2004 pg/L 1,420 16,625 103
Metals Manganese 2005 pg/L 1,305 13,503 112
Metals Manganese | 2006 pg/L 1,330 15,275 113
Metals Manganese 2007 ug/L 1,323 13,925 114
Metals Manganese 2008 ug/L 317 1,225 14,750 114
Metals Manganese 2009 ug/L 1,570 11,093 1,140
Metals Manganese 2010 pg/L 9,533 113
Metals Manganese 2011 pe/L 144 1,375 12,403 107
Metals | Manganese 2012 g/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 Nickel 1993 ug/L 18.0 1.0
Metals Nickel 1994 ug/L 18.0 ND
Metals Nickel 1995 g/l 21.0 30.0 ND
Metals o Nicke! 1996 g/l 25.0 ND
Metals Nickel | 1997 pg/L 34.0 200 ND
Metals Nickel 1998 ng/L 43.0 29.0 ND
Metals Nicke! 1999 pg/L 36.0 220 ND
Metals | Nickel 2000 pg/L 37.0 ND
Metals Nickel 2001 e/l 20.3 375 175 10.0
Metals Nickel 2002 e/l 213 385 240 55
Metals Nickel 2003 e/l 37.0 10.0
Metals Nickel 2004 ug/L 40.8 10.0
Metals Nickel 2005 pg/L 36.2 100
Metals Nickel 2006 pg/L 34.4 10.0
Metals Nickel 2007 ug/L 334 10.0
Metals Nickel 2008 ug/L 29.7 16.1 10.0
Metals Nickel 2009 | pglL 57.1 335
Metals Nickel 2011 pg/L 305 12.5
Metals Nickel 2012 e/t 32.1 163 7.7
Metals Nickel 2013 e/l 10 37 21 7
Metals Nickel 2014 pg/L 3 | 17 3
Metals Nickel 1 2015 pg/L 8 32 19 1
Metals Zinc 2002 pg/L 8.0 6.8 ND
Metals Zinc 2005 pe/L 10.0 5.0
Metals  Zinc 2007 pg/L 6.2 17.3 124 4.4
Metals Zinc 2008 pg/L 76 | 48
Metals Zinc 2014 ug/L 45 6.1 34
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Table 4. Parameters Statistically Higher than Background: 1989 through 2015

Former LH. Baxter South Woodwaste Landfili

Arlington, Washington

‘Mean Value Downgradient™

Analyte Group.  Pafameter’ Uit

Zinc ug/t a6

4
I
-
w
W

u#S/cm = microSiemen per centimeter.

iiligram per liter.

Parameters listed only when at least one downgradient well has 2 higher mean value than the upgradient well.
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FIGURE 2

Groundwater Elevation Contour Map:
First Quarter 2015

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

LEGEND

Groundwater Elevation Contours
N~ (dashed where inferred)

Monitoring Well
(February 2015 Groundwater Efevation)

=== Direction of Groundwater Flow

NOTES:
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FIGURE 3

Groundwater Elevation Contour Mép:
Fourth Quarter 2015

Former J.H. Baxter South Woodwaste'LandﬂII
Arlington, Washington

LEGEND

Groundwater Eleyation Contours
™\~ (dashed where inferred)

Monitoring Well
(December 2015 Groundwater Elevation)

=== Direction of Groundwater Flow

NOTES:
1. All elevations exist in NAVD88.

MAP NOTES:

Date: February 11, 2016

Data Sources: AMEC, ESRI, Air photo taken on
July 15, 2013 by the USDA




Note:
Map created by base map by B.E. Thomas, J.M. Wikinson,
and 5.8. Embrey, entitied “Plate 8. Arcel Recherge From
Precipitation and Potentiometric Surfaces of Prinlopal
Augifers, Weatern SBnohomish County, Washington,”

dated 1997
LEGEND
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A FIGURE 4
@' ' Regional Groundwater Flow
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington

MAP NOTES:

Date: Aprd 12, 2015

Data Sources: AMEC Figure 4 from 2013 Annual Report
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Legend: FIGURE 12
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Manganese Concentration Trends
Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington
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Legend: FIGURE 14
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Legend: FIGURE 16
@ Bx5-1 Detected Value %) BXS-3 Detected Value Total Organic Carbon Concentration Trends

Former J.H. Baxter South Woodwaste Landfill
Arlington, Washington
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@ 5xs-1 Detected Value BXS-3 Detected Value Total Dissolved Solids Concentration Trends
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FIGURE 19

Arsenic Isopleth Map:
Fourth Quarter 2014

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

LEGEND

., Monitoring Well
(September 2014 Arsenic Concentration)

== Direction of Groundwater Flow

NN\Y Modeled Source Area

NOTES:

1. All elevations exist in NAVDS88.

2. Arsenic contouring estimated using
Quick Domenico approximately.

3. Concentrations in ug/L.

4. Data from highest arsenic detection
(fourth quarter 2014) depicted.

MAP NOTES:

Date: March 29, 2016

Data Sources: AMEC, ESRI, Air photo taken on
July 15, 2013 by the USDA
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Appendix A




Case Well Number Water Level Bottom Date Time Pump
2" BXN-1 4649 58.18' 2-23-1| (Y4
2" BXN-2 d2.26 57.24' | =z-23-I5] |6 (&
2" BXN-3 N.O. AL - 58.66'
2" BXN-4 ol 51.74' | z-2 3~I5] 154y
BXN-5 N A Dup BXN-1 - . - . ’
BXN-6 N A | Blank [z-23-1s] (6o
2" BXS-1* 272 49.00" | 2-23-(57] (409 X
2" BXS-2* 29.76 52.00' | z-z3-15 | 1ys & X
2" BXS-3 25 .04 4250 |z-23-15 15239 X
2" BXS-4 (3.0 47.50' | Z2-2%-15| (L1 X
BXS-5 N A Dup BXS-1| z-22-15 | 1220
BXS-6 N A Blank
4" MW-1 23.3 43.00' 2-23-is57] |LID
4" Mw-2* 36 & 47.50'" | z2-22x-~Ix |1z | X
4" MW-3* 3.2 49.50' |2-22~(§ | 1236 X
2" MW-4 RN 40.00' 2-23-1S | LIS
2" HCMW-5 N A 35.00' X
2" | HCMW-6 WA 51.50' X
2" HCMW-7 | =r.49% 54.00" [ 2-z3-)5s | 094&
2" MW-10 16.9] .43.00' 2-0590% | 1629
2" | MW-11 NoA— - 38.00'
4" MW-12 NAPL 38.00'
4" MW-13 NAPL 37.00' |
2" MW-14 (7.2 38.00' | z-2315" | [LI®
2" MW-15* 32 50.00' | 2-23-1% | t2yys X
2" MW-16* 23.8 50.00 [z-zi-ix| w3® | X
2" MW-17* 25 . 55.00' 2-23-15 | 6938 | X
2" MwW-18* 35.3 55.00° | 2-23-I5| o1db | X
2" MW-19 |  NAPL 37.10' |
2" MW-20 NAPL 34.70'
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Arlington, WA 98223

{260) £25-2148 EAX (380) 435-3038
Well No.  BXS-1 losstion____Arfington Date Z -2 3 ~3e”
Locatier: Landfil - South Fieid FersonneliCompary  W.KrausefC Baxter
Sample Time {2480 how instrurment Calibralion Date

Poar Mew  {if poor, explain}

Well Condition ¢ Satisfaciory

Figlt Condiions/Weather

on Liguinex and D.0I. Water Rinse.

Egulpment Deconlaminat

ﬁgss%g Diamster:

{Circle Ona}

ﬁaf proner pirgs vl me.

Casing Volume {gallons/f} for: 2°20.18
Multiply Water Column Height by ayﬁ?ﬁﬁf iate number above o

33; 47=0.683; 6°=1.47

W 23? %Efﬁz

Depth of Well {fesl): 48.0° Sheen / LNAPL / DNAPL present: 7

Depth to Water (feet): 33172 Other remarks:

Water Column (feet);

Casing Volume {galions):

Calculated Purge Volume {(gallons}): g g*i ]
wal Purge Volume (galions):

Time |Cumulative] Temp. pH ORP | Conductvity | Turbidity | Dissoved  10d0rColor

2400 hrs | Volume{galii  {°C) Redox misfom 25°C {NTL) Cwygen (moft); Remerks

! 12.72 ) 5‘% Sey @225 Cp Y{p |Purge Start

iy ieeA

’f};{?

‘E

Porteble {Dedicated Bladder Pump)

Dieposshis Baler

Ssmpling Eau

Revised 02/23/12




JH Baxfer & Co.
| Groundwater Sampling Field Form
- OGP PRESERVING Stella-Jones Corporation
Arlingfon, WA 98223

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

Well No. _BXS-2 __liocation ___ Arlington [Date 20 23~ ; 5
Location: Landfill - South |Fieks PersonnetCompany W.Krause/C.Baxter

Sample Time (2400 hours) Hinstrument Calibration Date

Well Condition  Poor { Satistactory ) New (If poor, explain)

r’*ieid Conditions/Weather
Equipment Decontamination Liguinox and D.l. Water Rinses.

Casing Diameter:
(Circle One) Casing Volume (gallons/ft) for: 2"=0.163: 4°=0.653; 6"=1.47
3 4" Multiply Water Column Height by appropriate number above to
" Other___ get proper purge volume.
Depth of Well (feet): 52.0° Sheen / LNAPL / DNAPL present:
Depth to Water (feet): ol %, 7 b Other remarks:

Water Column (feet):
Casing Volume (galions):
Calculated Purge Volume (gallons): /O . ?
Actual Purge Volume (gallons):

3

'>Time Cumulative] Temp. . pH ORP Conductivity | Turbidity | Dissolved |Odor/Color/
2400 hrs | volume (gal)]  (°C) . Redox. ms/cm 25°C {NTU) {oxygen(mgi)] Remarks
(%‘;ﬂ‘ 0__{J2I% |59y |/58 927 100 14 /o |Purgestn
S el d e 1120 5%2 730 287 (0.5 90|
%"I‘fh__&:’zfl 2 19 {Zg 9 9lyq 1442
1590 1{0.8 Ny T «38 (i1 P 17,0 iayg

1543 Se4aplr

=[ing Equipment Portable {Dedicated Bladder Pump}  Disposable Balar Sampling Equipment: Horlba U-52

semarks:

Revised 02/23/12




=SS i@{g -§§§§§%
ﬁf&ﬁ% o, WA 98223

(380} 4352948 Fax iﬁﬁ@; éﬁ%&éﬁ%@

Well No.  BXS.3 ‘ _itocation  Arlingto - Date 4~ 57 16

Logation: Landfill - South Fieid ?%%@ﬁﬁ%kyﬁé‘sgs%}f W.Krause/D Baxter

Sample Time {2400 hours) instrument gsﬁ;:%gﬁséﬁ E‘%{g

Well Condilien  Poor New {f poor, explaing

i

Fighd

Inox and DL Waler Rinse,

§§S§?§ Dizmatern:
{Circle One} ggégﬁﬁ Yolume { ‘ggfﬁf*ss%‘ for: 25‘;;(9%5% 4%=0 553 §"=14 47
%gi%‘ & Multiply Water Column Height by appropriste number above 1o
¥ Other get proper purge volums,
Depth of Well (feet): ~ 425 Sheen / LNAPL / DNAPL present:
[Depth to Water (fe ' : Oihar remarks: T

@@iﬁ? Coiumn {fa

73

Casing Volums {gall
;

Calouiated Purge vﬁfamé (galions): £ &

Actual Purge Volume (gallons):

Congustivity | Turbidity | Dissoved | Odor/Color
mafem 25°C {NTU) @ Owveen (mghyl Remarks

Tine Cumuistive

2400 hrs | volums (gal}

29 | 23 14 2, IPurgeStn

‘??% i %f l. 52
(o2l Z.4 53‘5

77 & e
Ae¥T iz (2.3

Poriabls {i‘sgﬁéﬁgﬁg Blzgder Pump!  Dispossbis Baler Sampling Equipment:  Horibe 1052

Revised 02/23/12




NG

JH Baxter & Co.

Arlington, WA 98223

| Groundwater Sampling Field Form

Stella-Jones Corporation

{360) 435-2146 FAX (360) 435-3035 —
Well No. BXS-4 Location ___Arlington _ . [pate 3~ 23- 5
Sample No. Landfill - South Field Personnel/Company W.Krause/C.Baxter '
Sampie Time (2400 hours) jinstrument Calibration Date
Well Condition  Poor New  (if poor, explain)
Field Conditions/Weather

Equipment Decontamination Ligquinox and D.I. Water Rinse.

{Circle One)

6"

Casing Diameter:

.4c
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):

47.5'

Sheen / LNAPL / DNAPL present:

Depth tc Water (feet): £3.0 “ Other remarks: '
Water Column (feet): f

Casing Volume (gallons):

Calculated Purge Volume (galions): j\o.¥

Actual Purge Volume (gallons):

Time |Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissoived [Odor/Coior/
2400 hrs | volume {°C) Redox. ms/cm 25°C (NTU) | Oxygen (mgn)] Remarks
A 0 ol 77 1Pt | 893 |35 | 579 |Pugestan
3] 1Sy loag[2.238 | -3y 9% g2 | (2}
A 1. 14021 177.2 9 |~j5272 | .19% 2.0 | 194
7023w ¥ 11j0.49]72.28 [~s02 .19y 3.4 1.9

lﬂa"‘ s oM
L]

} ——— .
-.ging Equipment: Portable (Dedicated BIadder Pump}  Disposable Baler Samp!ing Equipment: Horiba U-52

Remarks:

Revised 02/23/12




Groungwater Monlioring Wells

Case Well Number Waler Level Bofiom Date Time Pump
2" BXN-1 48.96 | 5818 | 14-Sep | 1428
2" BXN-2 45.78 57.24 | 44-Sep | 1457
i BXN-3 58.66' ~
2" BXN-4 44.9% 5147 | 14-Sep | 1543
| BXN-5 Dup BXN-1]
BXN-6 | | _Blank | 14-Sep | 1600
2" BXS-1* 36.60 49.00° | 14-Sep | 1508 | X
2" BXS.2* 34.70 52.00' | 44-8ep | 1620 | X
2" | BXS-3 33.40 4250 | 44-Sep | 1657 | X
2" BXS-4 16.40 4750 | 14-Sep | 1738 | X
BXS-5  |Dup BXS-1 ]
BXS-6 | Blank |
ye 28.15 43.000 | 14-Sep | 1850
4 4200 | 4750 | 13-Sep | 1504 | X
4" 39.53 49.50° | 13-Sep | 1332 | X
PL , 13.25 40.00 | 14-Sep | 1850
2" | HCMW-5 28.88 35000 | 14-Sep | 1789 | X
_ 2" | HOMW-6 46.05 | 5150 | 14-Sep | 1628 | X
o . / 41.70 54.00' | 14-Sep | 930 ]
7" 33.00 43.00 | 44-Sep | 1825
i ; 38.00°
4" MW-12 NAPL 38.00'
A7 [YITYRE: NAPL 37.00
2" MW-14 25.42 38.00 | 14-8Sep | 1722
2" MW-18" 37.50 50.00' | t4-Sep | 1023 | X
2" 38.56 %; 00 | t4-Sep | 101 | X
5 MW-47" 39.90 500 | 13-8ep | 1688 | X
2" | MwW-1g* 3%.70 55.00 14-Sep | BOD X
2" MW-19 NAPL 37 10 | |
% MW-20 NAPL 3470




JH Baxter & Co.

Xter Groundwater Sampling Field Form
OO0 PRESERVING Stella-Jones Corporation

Arlington, WA 98223

{360} 435-2146 _FAX (360) 435-3035

Well No.  BXS-1 Location ___ Arlington _ [Date Q- ¢4~ |&
Location: Landfill - South Field Personnel/Company W.Krause/C.Baxter

Sample Time (2400 hburs) instrument Calibration Date i 7
Well Condition Poor  Satisfactory New  (if poor, explain) )

Field Conditions/Weather e
quuipmeﬂt Decontamination Liquinox and D.l. Water Rinse.

Casing Diameter:

{Circle One) Casing Volume (gallons/it) fo@=0.1 63, 4"=0.653; 6"=1.47
2") 4" Multiply 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): 3. 3 Other remarks:

Water Column (feet):  §72 .U

Casing Volume (gallons): 2 , &
Calculated Purge Volume (gallons): {

|Actual Purge Volume (galions): _/;, g

|

“Time |Cumulative Temp.

volume (gal)] (°C)

Conductivity | Turbidity { Dissolved |Odor/Color/
ms/cm 25°C {NTU) | Oxyoen (mgit)] Remarks

oMt Ol 16T, ] |55 Purge Start
73R 2T 1 C O 12 (55
(257 24 Q1162

ﬁ.af’ i A !—'rﬂ B
(B.o [155
b Wl il 2

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

<emarks:

Revised 02/23/12




Wiy §§§§§§f & Lo,

%%5 fiNe BX&2 _ i@g@?

sinstrument Callbration Date

New {fooor explaing

§? o Condiions/\Westher
g?g« snt Decontaminstion i%%is x ang DL YWater Rinse,

{Casing Din fﬁ:égf

Casing Yolume {ggil ;s;‘ﬁ‘ for: f***’é 163, 4'=0.853; 8"=1.47
Mullinly Waler Column He appropriate number above o

o6t DIoper purge voiume.

Depth of Well {feety: 5200 Sheen / LNAPL / DNAPL present:
Depth o Waler ffeeth wef "7 Other remarks:

Water Column (feety {F =2
Casing Volume {galions); 7 =% -
Calculated Purge Voiume {gallons): 3 _ €. §

Actual Purge Volume {gslions): )
" Time [Cumulsiive] Temp. pH DRP Conductivity | Turbidily | Dissoived [ Odor/Colot/
2400 hrs | Volums (gaiy] °C) ?@éiﬁ;ﬁ msfom 25°C (NTLY ;w; Remsarks

Fal [T K oy Purge Start

Dispessbie Baler Saminling Faulpnient Hopihe 1152

Revised 020012




JH Baxter & Co.
£ BXEE Groundwater Sampling Field Form

WOOD PRESERYING Stella-Jones Corporation
Arlingfon, WA 98223

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

, L
Well No. BXS-3 Location Arlington , ]Dateg © ss - 1 S’ i‘ .
Location: _Landfill - South Field Personnel/Company .Krause/C.Baxter
Sample Time (2400 hours) Jinstrument Calibration Date —
Well Condition Poor Satisfactory 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; 6"=1.47 ;
4 Multiply Water Column Height by appropriate number above to
*Qther get proper purge volume.
Depth of Well (feet).  42.8' Sheen / LNAPL / DNAPL present:
Depth to Water (feet): FTRSRE R ) Other remarks:
Water Column (feet): ﬁt\ 3. 1
Casing Volume (gallons): i N4
Calculated Purge Volume (galions): L{"‘(
Actual Purge Volume (gallons): ___5, )
" Time |[Cumulative] Temp. pH ORP ~ Conductivity | Turbidity | Dissoived ]Odor/Color/
2400 hrs | Volume {gal){ {°C) 7 Redox. ms/cm 26°C (NTU) |oxygen(mgi)] Remarks
) o 3 xllo22|~8% |.0292 | Q2 [R5 [Purgestan
V't 122302 -W_L_f_blv_g___oﬁ LY
103 %z:\..,s .20 1;35 Lo |9 L. 44
‘ L2 20 . 0 X =
167 122 fp2te {077 169y |00 [f 53
i ~ kﬁ S Ctygony iﬁ {2
¥
irging Equipment: Portab {Dedicated Bladder Pump} } Disposable Baler Sampling Equipment. Horiba U-52
- - - = mc— T -
Remarks;
Revised 02/23/12




éﬁ% ﬁi@@&f & Lo,

Stelic- é@ﬁ%g ii f@@fﬁgﬁﬁg
Arlington, WA 98223

{360) 4352446 FAX (3801 435-3008

WellNe  BAS4

lLocation ___Aslington

Eioid ?§§§§§§§§§§§§§%ﬁ§ W KrauselC Bavier

gé??égé Mo, Landll - South

ie Th J %ﬁué‘ssg?f@
T

Ponr gé

g%fg&‘igﬁéé‘?? Calibration Date

o Water (fest):

Water

Column {feell:

ry

Casing Volume (gallons } s £

Calculated Purge Volums {ga
Actus! Purge Volume {galions

} {2 -5

" Time (Cumulativel Temp. o ORP Conductivity Dissaived | OdoriColor/
2400 hrs | Volume (gal) {2} Redox. msiem 25°C Orvoen {mo/L}l Remarks
; & o o j;i Purge Starf}
1 A8

T4 i ﬁ%‘ ¢

(794 <7 ig

147 IR ¥ =
Nixgp 15 1e0

A |

[T45% Sy '

Foing B guipment: Porable (Dedicsied Bladder Pumpi  Disposebie Baler Semoline Eoulnment Hovibs US2

evised 02723712




Case Well Number Water Level Bottom Date Time Pump

2" BXN-1 y4q-.£3 58.18'" | 2-7-15 | (210
2" BXN-2 4 93 57.24' | |2-7-15 | l23S
2" BXN-3 58.66' | .
2" BXN-4 Hy .89 51.74' | |L-7-15 | {(Blo
BXN-5 Dup BXN-1
BXN-6 Blank [Z-T~(5 | (235
2" BXS-1* L .2 49.00' | i2-71-15 | (1yz X
2" BXS-2* 341 52.00' | jz-1-Iy | (23] X
2" BXS-3 2853 4250' [12-7-15 | 32 | X
2" BXS-4 (3-Co 4750' | [1-1-15 | dos-| X
BXS-5 | Dup BXS-1
BXS-6 Blank
4" MW-1 X | 22.0 43.00' |iz7-15 | iqay
4" MW-2* Y. & 4750 | j2-t~s| (m2x | X
4" MW-3* 389 49.50' [2-¢~I15 | {201 X
2" MW-4 X | ip.o, 40.00' | \2-1-15 | 1447
2" HCMW-5 35.00' X
2" HCMW-6 51.50' 7 X
2" HCMW-7 v 1.09 54.00' [ ,2-7-15 | o340
2" MW-10 43.00'
2" MW-11 38.00'
4" MW-12 NAPL 38.00'
4" MW-13 NAPL 37.00'
2" MW-14 2167 38.00° |ix-pi-is” | (Y5
2" MW-15* 36-85~ 50.00' | |2-¢—5| o] X
2" |  MW-16* 2 P71 50.00 | j72-¢-15 ] je33] X
2" MW-17* 25. & 56.00' | (2L-15 | (Y3 | X
2" MW-18* 2441 55.00' | /2-7-/5 | oS0t X
2" MW-19 NAPL 37.10'
2" MW-20 NAPL 34.70°




JH Boxfer & Co.

iweliNo.  BXS1
if:%ﬁ%%& géﬁé‘?? gﬁﬁh

iDste

*Sa&ag 5&?5&&

Lnel

=0.183; 4"=0.683; £'=1 47
G é; by §§§§§§f‘ ie number above o

£

Depth of Well (fest): 48,0 Sheen / LNAPL | DNAPL present:
Depth to Water (feel): 367 Ofther remarks:

Water Cotumn {feel}:
Caeing Volume {galisns):
Caiculated Purge Volume (gallons)

actual Purge Volume {gallons}: 7y mi%

"‘?%3}% Cumulaiive] Temp. | pH ORP | Conductivity | Turbidilty | Dissoived | Odor/Color/
s | valume (gsh| {°C} : Redox, mgs‘éf 25c | {NTL) n{mglt) Remarks

T 213
' 283

Ecuipmant Foriabls @aﬁ tet Blndder Pumg) Disposabis Beler

Revisad 6223412




JH Baxter & Co.

(eI Groundwater Sampling Field Form
00D PRESERVING Stella-Jones Corporation

Arlington, WA 98223

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

WellNo. _ BXS-2 Location __ Arlington [Date 13+ 1= 4%
Location: __Lendfill - South |Fieid PersonneliCompany __ W.Krause/C.Baxter o
Sampie Time (2400 hours) linstrument Calibration Date '

Well Condition  Poor sfactory ;  (if poor, explain)

Field Conditions/Weather N

Equipment Decontamination Liquinox and D.1. Water Rinse.

Casing Diameter:

(Circle One) Casing Volume (gallons/ft) for: 2"=0.163; 4"=0.653; 6"=1.47
g Muitiply Water Column Height by appropriate number above to
6" Other_ get proper purge volume.
Depth of Well (feet):  52.0' Sheen / LNAPL / DNAPL present.
Depth to Water (feet): z& N Other remarks:
Water Column (feet): .

Casing Volume (gallons).
Calculated Purge Volume (gallons):
Actual Purge Volume (gallons): __&f-_f 9

? Time |Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissolved |Odor/Color/
2400 hrs | volume (gal) |  (°C) Redox. ms/cm 25°C (NTU) | Oxygen (mgfi) Remarks
0 ; _ i Purge Start
220 R 599 O R0 [a-35 1.3
N1%3 (L G LI | 230 [ G.8 L8]
o gl o et LT3V [OU [T
134 A Gl el .32 B0 |- 1!

EFLE [ BRejgq [ JFLTO i o7

12E3L e |

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

Remarks:

Revised 02/23/12




T Groyndwe 8]
f Stella-Jones Corporafion
Arlingfon, WA 98223

{360) 435-2146  FAX (360) 435-30358
Well No.  BXS-3 ~ locaten - Adington ' [Date telew 3o 45
Location: Landfill - South IFietd Personnel/Company  W.Krause/C.Baxter
Sample Time (2400 hours) Iinstrument Calibration Date
Well Condifion  Poor 35 New (if poor, explain}
Equipment Desomtemination Liguinox and D.1I. Water Rinse.

Cssing Dismsier:
Casing Volume {gallons/ft) for: 2°=0.163; 4"=0.853; 6"=1.47
: & Multiply Water Colurnn Height by appropriate number above o
at Other get proper purgs volume.
Depth of Well (feet):  42.5° Sheen / LNAPL / DNAPL present:

53 Other remarks:

Depth to Water (fest);
Water Column (feet}:
Casing Volums {galions):

Calculated Purge Volume (gallons).
Actual Purge Volume {(galions):

Time |Cumulative] Temp. pH ORP Conductivity | TurDidity | Dissoived | Ddor/Color/
2400 hys | volume (gal)| | f;@} Redox. msfom 25°C (NTU) | owgen (mg)] Remarks
g 71 Purge Start

qs@gﬁg Eguipment Portable (Dedicsted Bledder Pums] is Baler Sempling Equipment Horlbs .52

Remarks:

Revised 02/2312




JH Baxter & Co.

BXter Groundwater Sampling Field Form

OOn PRESERVING Stella-Jones Corporation
Arlington, WA 98223
{360) 435-2146 FAX (360) 435-3035

WellNo. BXS-4 Location Arlington [Date} 2 - T~ e
Sample No. Landfill - South [Field PersonneliCompany  W.Krause/C.Baxter Y

Sample Time (2400 hours)' R llnstmment Calibration Date

Waell Condition Poor . Saﬁsfacggr.y“r‘New (If poor, explain)

Field ConditionsWeather ’

Equipment Decontamination Liquinox and D.I. Water Rinse,
lCasilng Diameter:

(Circle One) Casing Volume (gallons/ft) for: 2"=0.163; 4"=0,653; 6"=1.47
V) 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): }{.3.G6€ Other remarks:

Water Column (feet): -

Casing Volume (gallons):

Calculated Purge Volume (galions):

Actual Purge Volume (gallons):

[

"Time |Cumulative] Temp. pH ORP Conductivity | Turbidity | Dissolved {Odor/Color/
2400 hrs_| Volume (gal} |  (°C) Redox. ms/cm 25°C (NTU) |Oxygen(mgi)] Remarks
0 M il . — Purge Start

RLUM) P =2 [ \&T 9.6 [Z 13
115 % 2. T2 7% -2 [ 87 |60 [{ 82

19\ ©.39 F.0( |-t L1864 |2 D735
ALY TG 2.9G |- ju3 [ JPT O 1.7

{ Lﬁ‘"_! & f{ WY %) 2
- #

Yirging Equipment: Portable  (Dedicated Bladder Pump)

Disposable Baler Sampling Equipment Horiba U-52

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
V[ (s'/n)+(s*/n)]
BXS-4 {Upgradient Well) ,
Ao Number.of | Average Sarprle
Date .| Samples  Concentration | Variance
Concentration (n) (mo) ‘ (31) ‘
3/17/2014 0.547 - - -
6/2/2014 0.576 - - -
9/29/2014 0.522 -~ -- -
11/17/2014 0.55 4 0.55 0.00049
2/23/2015 0.54 4 0.55 0.00053
9/14/2015 0.54 4 0.54 0.00011
12/7/2015 0.51 4 0.53 0.00028
BXS-3 (Downgradient Well) =
Ammhonia Numberof Avefage' _SaTPle Sample Stan_dairq Stude'lfT-Test :
Date 2 | “Samples’ - ‘Cohcentration | Variance Deviation |~ Statistic -
Concentration (n) w (sz.) (s) : --:'iir(t.)z{‘“ Eaa
3/17/2014 1.21 - - -- - -
6/2/2014 0.906 - - - - -
9/29/2014 1.24 - - - - -- -
11/17/2014 1.08 ) 4 1.11 0.023 0.15 7.30
2/23/2015 1.05 4 1.07 0.019 0.14 7.55
9/14/2015 1.00 4 1.09 0.011 0.10 10.51
12/7/2015 1.00 4 1.03 0.002 0.04 21.90
BXS-2 (Downgradient Well)
Arvimonia Number of Average Sar?ple Sample Standard Stude‘nt. Tf.TESt
Date ., | Samples | Concentration | Variance Deviation ‘Statistic
: Concentration (n) ®) ( sz) s) ‘ (t)z
3/17/2014 0.05 - -~ -- - -
6/2/2014 0.05 - - e - -
9/29/2014 005 | - - e - -
11/17/2014 005 4 | 005 0.000 0.00 -45.16
2/23/2015 0.05 4 0.05 0.000 0.00 -44.89
9/14/2015 0.05 4 0.05 0.000 0.00 -43.96
12/7/2015 0.05 4 0.05 0.000 0.00 -43.64
12.8

Page 1 of 38



Table C-1. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Ammonia
Former §H. Baxter South Woodwaste Landfili
Ariington, Washington

Stude it T-Test

Ammonia

014 0.05 - - ~ -
2014 005 | 4 005 | 0.000 0.00 ’
015 0.05 4 005 | 0.000 Y
2015 0.041 4 0.05 0.000 0.00

[y
N
e
o
~
]
]
[ ey
w
o
(o)
L]
s
©
L]
o
o]
-]
€2
£
o
o
L)
|
fxn
g
N
[43]

¥ = average concentration for downgradient weil.

m, = average concentration for 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.

Z




Table C-2. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Chloride
Former J.H. Baxter South Woodwaste Landfili
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
Date Chlonde. , | Samples ' Concentration | Variance
Concentration (n) (mo) ( s’)
3/17/2014 1.81 - - -
6/2/2014 1.64 - - -
9/29/2014 1.62 - - -
11/17/2014 | 2.02 4 1.77 0.03449
2/23/2015 1.58 4 1.72 0.04197
9/14/2015 1.93 4 1.79 0.04849
12/7/2015 1.66 4 1.80 0.04442
BXS-3 (Downgradient Well) : G
chisride Number of Average 53'31P|e Sample Standard StudentT-Test :
Date ", | Samples | Concentration | Variance Deviation - Statistic .
‘ Concentration (n) ® ; ) o 2 W
3/17/2014 2.20 - - - - -
6/2/2014 1.73 - - - - -
9/29/2014 171 - - - - -~
11/17/2014 176 4 1.85 0055 023 0.52
2/23/2015 1.38 4 1.65 0.032 0.18 -0.54 o
9/14/2015 1.87 4 1.68 0.044 0.21 -0.77
12/7/2015 1.54 4 1.64 0.048 0.22 -1.11
BXS-2 (Downgfadient'wéll)
Chloride Numberof . Average Sample | sample Standard | Student T-Test
Date Concentration | Samples  Concentration | Variance Deviation Statistic
(n) (%) (s) s) w
3/17/2014 2.90 - - - - -
6/2/2014 2.74 - - - - -
9/29/2014 257 - - - - -
11/17/2014 3.16 4 2.84 0.063 0.25 6.86
2/23/2015 2.32 a | 270 0125 035 4.92
9/14/2015 2.54 4 2.65 0.129 0.36 4.25
12/7/2015 2.06 4 2.52 0.221 0.47 2.86
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Table C-2. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Chioride
Former LH. Baxier South Woodwaste Landfill
Arlington, Washington

Number of :
Date ”-Sé_ :Q_les;””‘r--' :
n)
597 = - — -
523 - - - - -
4.44 - - -
sea | 4 | 517 0.298 0.63 1033
45 4 | 482 0.143 0.38 1474 |
5.41 4 48 | 0.200 0.45 1268
458 4 490 | 0166 0.41 1388

¥ = average conceniration for downgradient well.

centration for upgradient well

s* = sample variance in downgradient well.
s = sampie standard deviation.
t = Student T-Test statistic.

-- = analysis not applicable.




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 (Upgradie'nt Well)
T0C Numberof = Average Sa‘ff'me
Date .. y| Samples Concentration | Variance
‘ Conc‘gn_tratlon‘ ‘ (n)y (my) sy
3/17/2014 0.84 - - -
6/2/2014 0.50 ~ - -
9/29/2014 0.78 - - -
11/17/2014 0.78 4 0.73 0.02330
2/23/2015 0.81 4 0.72 0.02123
9/14/2015 1.00 4 0.84 0.01123
12/7/2015 0.94 4 0.88 0.01096
BXS-3(DowngradientWell): - s
T0C Numberof  Average | Sample . sample Standard  Student T-Test
Date . ;| Samples | Concentration | Variance Deviation _Statistic__ .|
Concentration’ e ®) ) (s) o
3/17/2014 20.40 - - - - -
6/2/2014 19.80 - - - - -
9/29/2014 19.50 - -~ - - -
11/17/2014 18.00 4 19.43 1.043 1.02 36.23
2/23/2015 19.00 4 19.08 0.623 0.79 45.69
9/14/2015 21.50 4 19.50 2.167 1.47 25.22
12/7/2015 17.10 4 18.90 3.607 1.90 18.91
‘ BXS-Z {Downgradient Well) ~
T0C Number of Average | Sarrlple Sample Standard Student.TtTest
- Date . .| Samples = Concentration | Variance Deviation Statistic
Concentration (n) ‘ (%) (sz) ‘(‘s) (t)z
3/17/2014 13.30 — - _ - -
6/2/2014 1460 | - - — —
9/29/2014 14.00 - - - - -
11/17/2014 13.80 4 13.93 0.289 0.54 47.23
2/23/2015 14.50 4 14.23 0.149 0.39 65.05
9/14/2015 12.80 4 13.78 0.509 0.71 35.45
12/7/2015 12.80 4 13.48 0.689 0.83 29.84
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Table C-3. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total

QOrganic Carbon [TOC)
Former J.H. Baxter South Woodwaste Landfili

Arlington, Washington

TOC

Date i

 Concentration®
3/17/2014 - - - - -
§/2/2014 - - - -
9/29/2014 - ~ - - -
11/17/2014 245 4 233 | 0007 009 18.32
272372015 2.47 4 2.38 0.010 610 18.06
§/14/2015 2.45 4 2.41 0.011 0.10 16.93
12/7/2015 3.00 2.59 0.074 0.27 10.97
Motes

% = average concentration for downgradient well.

m, = average concentration for upgradient well

a=n

umber of samples.

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

s’ = sample variance in downgradient w
s = sample standard deviation.

= Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

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

Z




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

Student T-Test Formula: X - mg Critical Statistic:  t.=2.447
VI (s'/n)+(s°/n)]
BXS-4 (Upgradient Well)
coD Number of Average Sarrnple
Date . 4| Samples | Concentration | Variance
‘ Concentration (n) (mq) (sY
3/17/2014 2.5 - - i
6/2/2014 2.5 - - -
9/29/2014 25 - - -
11/17/2014 2.5 4 2.50 0.00000
2/23/2015 25 4 250 0.00000
9/14/2015 25 4 2.50 0.00000
12/7/2015 25 4 2.50 0.00000
_ BXS-3 (Downgradient Well) T
oD Numberof = Average "Sa_rpp!e Sample Standard ':?'-:Stu‘tieflt;‘l"j-;’fest:‘i
Date ", | Samples  Concentration |Variance Deviation: ;| . Statistic. .
: Concentration (n) ® ' (52) s) w o
3/17/2014 72.9 - - - - e
6/2/2014 70.5 - -- - — -
9/29/2014 68.2 - - - - -
11/17/2014 65.2 4 69.20 10.793 329 | 4060
2/23/2015 69.3 4 68.30 5153 2.27 57.97
9/14/2015 819 4 71.15 54.363 7.37 18.62
12/7/2015 72.6 7 4 72.25 50.550 7.11 19.62
BXS-2 (Downgradient Well) - A
cob Number of Average SaFf‘P'é Sample ‘S_tapdard StUd?f‘F; T'-.TESt
Date : 4’| Samples | Concentration Variance — Deviation Statistic -
Concentration (n) ® () : () ; (t)’ ‘
3/17/2014 38.5 - - - - -
6/2/2014 39.8 - - - - ~
9/29/2014 385 — - ~ - -
11/17/2014 33.9 B 4 37.68 6.709 2.59 27.16
2/23/2015 36.9 4 37.28 6.469 254 27.34
9/14/2015 39.6 4 37.23 6.143 2.48 7 28.02
12/7/2015 38.2 4 37.15 5.910 2.43 28.51
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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

Date o
3/17/2014 6.7 - ~ - —
6/2/2014 71 - ~ - -
9/29/2014 6.3 - I ) -
11/17/2014 56 | & 643 | 06 12.27
2/23/2005 5.8 4 645 . 1205
9/14/2015 8.2 4 6.73 1. 7.68
12/7/2015 7.3 6.98 1. 8.25

Botes
% = average concentration for downgradient weli.
m, = average concentration for upgradient well.

n

1)

number of samples.

g =

ample variance in upgradient weli.

W
=3

[

wn

ample variance in downgradient well,
s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not appiicable.

# = statistic with no/zero difference.

E s

sorting limit is used.

2
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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 Formuia: x-mg Critical Statistic: t.=2.447
VI(s'/n)+(s*/n) ]
BXS-4 (Upgradient Well)
.. |Numberof |  Average Sample
Date Conductivtty .| Samples Concentration | Variance
. ‘:(‘:‘opﬁcentratlon (n) (m, o—) . 5 (5'1)“
3/17/2014 170 - - -
6/2/2014 192 - - -
9/29/2014 192 - - -
11/17/2014 | 190 4 186.00 114.67
2/23/2015 209 | 4 195.75 78.92
9/14/2015 204 4 198.75 84.92
12/7/2015 204 4 201.75 66.92
BXS-3 (Downgradient Well) PR e
o Number of . Average Sample Sample Standard | Student T-Test |
Date Copductw:fy .| Samples Concent_ratibn Variance Deviation Sté,t_fstic -

‘ Concentration (n) (®) ‘s-z) (s) i (t)z i
3/17/2014 408 - - - - —
6/2/2014 4,790 - - - - -
9/29/2014 396 - - - - ' -
11/17/2014 ) 406 ‘ 4 1,500.00 4,810,738.67 2,193.34 1.20
£/23/2015 430 4 1,505.50 4,794,843.67 2,189.71 1.20
9/14/2015 348 4 395.00 1,185.33 34.43 10.89
12/7/2015 396 4 395.00 1,185.33 34.43 10.72

BXS-2 (Downgradient Well) :
S Number of Average Sample Sample Standard | Student T-Test
Date Conductlvtty ,| ‘Samples Concentration | Variance Deviation Statistic
Concentration™ (n) (i)‘ (sz) (s) ‘mz
3/17/2014 774 -~ - - - -
6/2/2014 861 - - - - -
9/29/2014 840 - - - - =
11/17/2014 819 4 | 82350 1,383.00 3719 | 3295
2/23/2015 876 4 849.00 618.00 24.86 48.27
9/14/2015 807 4 835.50 915.00 30.25 39.69
12/7/2015 784 4 821.50 1,531.00 39.13 30.55
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Table C-6. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Fieid

Conductivity
Former §.H. Baxter South Woodwaste Landfill

Arlington, Washington
BX5-1 (Downgrac

282.00

: Conductivity | Numberof - Average | Sample gamﬁeétaf;afé ] S%udéﬁt est
Date R Deviation Statistic
................ Cﬂﬁiﬁﬁm’ﬁﬁﬁ B L e o
o {5
314 - — ~ ~ -
290 - o - -
281 _ - . i i T 1
281 A 29150 | 243.00 ] 1116
292 4 286.00 | 34.00 14.80 |
283 4 284.25 27.58 14.34
4

Notes
% = average conceniration for downgradient well
mg = average concentration for upgradient well

1 = number of samples.

s* = sample variance in upgradient well.

2 f . ; e
s* = sampie variance in downgradient well.
s = sampie standard deviation.

1 = Student T-Test statistic.
- = analvsis not applicable.

e
* = statistic with no/zerc difference.

(o]



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
V(s'/n)+(s*/n) ]
BXS-4 (Upgradient Well)
. Number of Average Sample
Date Total Cohformsl Samples | Concentration | Variance
; Con‘ce‘ntratlon '(!‘)' : (my) ‘ :(s;’ G
3/17/2014 0.5 -- - -
6/2/2014 0.5 - - -
9/29/2014 0.5 -- - --
11/17/2014 0.5 4 0.50 0.00000
2/23/2015 0.5 4 0.50 0.00000
9/14/2015 0.5 4 0.50 0.00000
12/7/2015 0.5 4 0.50 0.00000
* BXS-3 (Downgradient Well) S o
) Numberof |~ Average | Sample | Sample Standard- | ‘Student'T-Test:
Total Coliforms s : g Y AR S . fagin
Date : . 4| Samples | Concentration Variance Deviation -~ .. Statistic......
: Concentration (n) ®) 3 (s) R ;
3/17/2014 0.5 - - - - -
6/2/2014 0.5 -- - - -- -
9/29/2014 0.5 -- - - -- -
11/17/2014 05 4 0.50 0.00000 0.00 *
2/23/2015 0.5 4 0.50 0.000 0.00 ¥
9/14/2015 0.5 4 0.50 0.000 0.00 *
12/7/2015 0.5 4 0.50 0.000 0.00 *
BXS-2 {Downgradient Well): ~
. Numberof | Average - | Sample . sample Standard | Student T-Test
Total Coliforms S s S o
Date ~ ., | Samples ' Concentration | Variance Deviation Statistic
Concentration (n) ® : (sz) (s) ‘(t)z
3/17/2014 0.5 -~ - - - -
6/2/2014 0.5 - - - - -
9/29/2014 05 | - - - - -
11/17/2014 0.5 4 050 | 0.00000 0.00 *
2/23/2015 0.5 4 0.50 | 0.000 0.00 *
9/14/2015 0.5 4 0.50 0.000 0.00 *
12/7/2015 0.5 4 0.50 0.000 0.00 ¥




Table C-5. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total
Coliform
Former j.H. Baxter South Woodwaste Landfiil

14
129/2014 ,

11/17/2014 41 4 1.40 3.240 1.80

2/23/2015 65 4 140 32840 180 100

9/14/2015 31 4 2.05 3.370 1.84 169

12/7/2015 2.0 4 2.43 2.383 1.54 2.49

Motes

w
1]
W
a
m
oy
0

ge concentration for downgradient well.

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

NT = not tested.

s = sample variance in upgradient well.

z

>

sample variance in downgradient well.
s = sample standard deviation.
© = Student T-Test statistic.

-- = analysis not applicable.

Statistic in bold or groy is a statistically vaiid detection {according to the Student T-Test).

"]
)
(&)



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
V[(s'/n) +(s*/n) ]
BXS-4 (Upgradient Well)
Nitrate, Nitrite | Number of Average Sample
Date asN Samples | Concentration | Variance
Concentration® A{n)’ (m) | (s
3/17/2014 0.025 - - -
6/2/2014 0.025 - - -
9/29/2014 0.025 - - -
11/17/2014 0.025 4 0.03 0.00000
2/23/2015 0.025 4 0.03 0.00000
9/14/2015 0.025 4 0.03 | 0.00000 |
12/7/2015 0.025 4 0.03 0.00000
BXS-3 (Downgradient Well) -
_Nitrate, Nitrite | Numberof . Average | Sample | sample Standard | Student T-Test
Date asN samples  Concentration | Variance Deviation - Statistic
Concentration® (n) (x) (s%) {s) ()
3/17/2014 0.181 - - - - -
6/2/2014 0.025 - - - - -
9/29/2014 0.025 - - - - -
11/17/2014 0.025 4 0.06 0.006 0.08 1.00
2/23/2015 0.025 4 0.03 0.000 0.00 *
9/14/2015 0.026 4 0.03 0.000 0.00 1.00
12/7/2015 0.025 4 0.03 0.000 0.00 1.00
VVVVVVV ) BXS-2 (Downgradient Well)
Nitrate, Nitrite | Number of Average Sample | ‘sample Standard | Student T-Test
Date asN Samples  Concentration Variance Deviation Statistic
Concentration’ (n) (%) (s) (s) (t)’
3/17/2014 0.025 - - - - -
6/2/2014 0.025 = - - = =
9/29/2014 0.025 - - - - -
11/17/2014 0.025 4 0.03 0.000 0.00 *
2/23/2015 0.025 4 0.03 0000 000 *
9/14/2015 0.025 4 0.03 0.000 0.00 7 *
12/7/2015 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 +
Hitrite as Nitrogen

Former 1L.H. Baxter South Woodwaste Landfill

Ariington, Washington

 Witrate, Nitrite | Ni Sample Standard | S

D

9/ -
1 1.73
2/23/2015 1

[SV IR

9/14/2015

i | |

P
(=]

% = average concentration for downgradient well.

r upgradient weil,

s’ = sample variance in upgradient well.

2 . N 5 - N
s* = sample variance in downgradient well,
s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not applicable.

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

H sesl -
-1

¢ is 2 statistically valid detection {according to the Student T-Test).




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 Average' San:aple
Date ., | Samples | Concentration | Variance
Concentration (n) (mo) ( s‘-)
3/17/2014 5.92 - - -
6/2/2014 7.47 - - -
9/29/2014 7.69 - -- -
11/17/2014 7.48 4 7.14 0.67180
2/23/2015 7.28 4 7.48 0.02807
9/14/2015 7.50 4 7.49 0.02809
12/7/2015 7.06 4 7.33 0.04227
BXS-3 (Downgradient Well)
Field pH Numberof |  Average | Sample | sample Standard “Student T-Test
Date ., | Samples  Concentration |Variance Deviation - Statistic
Concentration (n) ® ) (s) e
3/17/2014 6.28 - - - - -
6/2/2014 572 - ~ - - -
9/29/2014 6.25 ~ - - ~ I ~
11/17/2014 5.99 4 6.06 0.068 0.26 a -2.51
2/23/2015 5.84 4 5.95 0.052 0.23 -3.60
9/14/2015 6.26 4 6.09 0.042 0.21 -3.32
12/7/2015 6.04 4 6.03 0.030 0.17 -3.10
BXS-2 (Downgradient Well)
Field pH Number of Average 53".‘9'9 Sample Standard Student. T-.Test
Date ;| Samples  Concentration | Variance Deviation Statistic
Concentration () ®) ( sz) (s) (t)z
3/17/2014 6.16 -~ - - - -
6/2/2014 5.79 — - - ~ -
9/29/2014 | 6.5 - - | - - -
11/17/2014 5.88 4 6.00 0.036 H0.19 272
2/23/2015 5.78 4 5.90 0.030 0.17 -3.77 N
9/14/2015 6.24 4 6.01 0.047 0.22 -3.48
12/7/2015 5.94 4 5.96 0.039 0.20 -3.25

Page 15 of 38



Table C-8. Statistical Analysis of Groundwater Quality Resuits for Downgradient Wells: Field pH
Former }.H. Baxier South Woodwaste Landfill
Arlington, Washington

e Student T-Test |
Date F’EM pH 1 Statistic

564 - - - - -
5.99 - - - i
569 | 4 58 0.084 7 7
5.86 4 5.80 0.026 |
6.02 4 5.89 0.023 B
5.28 4 5.71 0.101

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

5= sample variance in upgradient well.

§= sample variance in downgradient well.

s = sample standard deviation.

f = Student T-Test statistic.

-- = analysis not applicable.

* = statistic with no/zero difference.

H . B

For non-detect concentrations, half o

ot
)
e
[(l]

£
=]

iy
G
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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 - mg Critical Statistic: t.=2.447
VI(s'/n) +(s/n)]
BXS-4 (Upgradient Well)
DS Number of  Average 53"?9'9
Date .| Samples  Concentration | Variance
Concentration (n) (my) ( 51) :
12/2/2013 132 - - -
3/17/2014 137 — ~ -
6/2/2014 NT - - -
9/29/2014 131 - - -
11/17/2014 NT - - -
2/23/2015 122 4 130.50 39.00
9/14/2015 111 4 12525 | 12825
12/7/2015 112 4 119.00 88.67
BXS-3 (Downgradient Well) i
TDS Numberof  -Average Saff‘P_'e Sample Standard ;St‘ude‘nt. I'.T{P-.St
Date . -, | Samples  Concentration | Variance Deviation. - Statistic
Concentration {n) ®) (sz) (s) N (t)z-_ P
12/2/2013 356 - - - - .
3/17/2014 | 332 - - - - -
6/2/2014 NT - - - - -
9/29/2014 312 - - - - -
11/17/2014 NT - - - - -
2/23/2015 325 4 331.25 340.92 18.46 2114
9/14/2015 267 4 309 852.67 2920 | 1231
12/7/2015 285 4 297.25 684.25 26.16 1279 |
BXS-2 (Downgradient Well) ‘
bs Number of .~ Average Sawple Sample Standard Student. T-.Test
Date ., | Samples  Concentration | Variance Deviation Statistic
Concentration n) ® (sz) s) (t)z
12/2/2013 530 - - - - -
3/17/2014 504 - - - - -
6/2/2014 NT - - - - -
9/29/2014 513 - - - - -
11/17/2014 NT - - - - -
2/23/2015 a79 4 506.5 452.33 21.27 3440 |
9/14/2015 430 4 481.5 1385.67 37.22 18.88
12/7/2015 424 4 461.50 1785.67 42.26 15.74
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Table C-9. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Total
Dissolved Solids {TDS)

Former 1.H. Baxter South Woodwaste Landfill

Arlington, Washingion

5/29/2014 169 - - - - -
11172004 NT |~ o R -
2/23/2015 156 4 181 852.67 29.20 3.73
9/14/2015 40 4 160.25 250.92 15.84 4.11
12/7/2015 46 15275 | 16092 | 1269 | 388

Notes
X = average conceniration for downgradient well

= average concentration for upgradient well.

= sample variance in downgradient well.
s = sample standard deviation.

t = Student T-Test statistic.
-- = analysis not applicable.
¥ = statistic with no/zerc diff
° For non-deiect concentrations, half of the reporting limit is used.

* Statistic in bold or grov 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 8/25/201

g

1l

L3

fouh
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Table C-10. Statistical Analysis of Groundwater Quality Results for Downgradlent 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) ]
*'BXS-4 (Upgradient Well)
Number of . - Average Sample
Sulfate ! .
Date . .| Samples  Concentration | Variance
Concentration (n) (mg) (s‘)
3/17/2014 0.97 -- - -
6/2/2014 O‘BEMR,,, - - -
9/29/2014 0.83 - - -
11/17/2014 1.56 4 1.06 0.11697 |
2/23/2015 0.81 4 1.02 0.13243
9/14/2015 1.20 4 1.10 0.12620
12/7/2015 1.09 4 1.17 0.09630
BXS-3 (Downgradlent Well)
Suifite Numberof  Average Sample ' -sample Standard :'St“fie*\t. T‘.TE'St’
Date “7 | Samples  Concentration | Variance Deviation = Statistic
Concentration : (n) ® (sz) (s) : _.(t‘)z:__;_ s
3/17/2014 1.00 - - _ _ -
6/2/2014 0.20 - ~ - — -
9/29/2014 0.10 - - — - -
11/17/2014 B 0.18 4 0.37 0.178 i 0.42 -2.52
2/23/2015 0.22 4 0.18 0.003 0.05 -4.86
9/14/2015 0.39 4 0.22 0.015 0.12 -4.83
12/7/2015 0.18 4 0.24 0.010 0.10 -5.18
B BXS-2 (Downgradient Well) ;
sutkitis Numberof ~ Average | Sample | sample Standard Student. T-Test
Date ; . .| Samples Concentration | Variance Deviation - Statistic
Concentration (n) (x) ;(sz)‘ (8 (t)z
3/17/2014 0.29 - - - -
6/2/2014 014 | - - - - -
9/29/2014 0.23 - = - - _
11/17/204 = 033 4 0.25 0.007 0.08 59
2/23/2015 0.34 4 0.26 0.009 0.09 -4.26
9/14/2015 0.46 4 0.34 0.009 0.09 -4.28
12/7/2015 0.27 4 0.35 0.006 0.08 -4.64
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Table C-10. Siatistical Analysis of Groundwater Quality Results for Downgradient Wells: Sulfate
Former 1L.H. Baxier South Woodwaste Landfiil
Arlington, Washington

. B
Number of :
amples  Conce

Sulfate
L S Concentrationt

6/2/2014 1010 - -
9/29/2014 72 - B DR B o
11/17/2014 842 4 961 5.639 2.37 13
2/23/2015 7.74 4 8.37 1572 132 |
9/14/201 9.66 4 826 | 1113 1.05 128
12/7/2015 10.70 4 9.13 1.727 131 11.73

% = average concentration for downgradient well.

m, = average concentration for upgradient s

n = number of samples.

1ple variance in downgradient well,
s = sampie standard deviation.

t = Student T-Test statistic.

- = analysis not applicable.

statistic with no/fzero difference.

o




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) m) | (s)
3/17/2014 0.23 - - -
2/2/2014 0.28 - - -
9/29/2014 0.30 - - -
11/17/2014 0.29 4 0.28 0.00097
2/23/2015 0.31 4 0.30 0.00017
9/14/2015 0.22 4 0.28 0.00167
12/7/2015 0.34 4 0.29 0.00260
BXS-3 (Downgradient Well) M
Tanin and Numberof | Average Sample | Sample Standard ' Student T-Test-
Date Lignin samples - Concentration | Variance Deviation Statistic. . .
Concentration” (n) (X) (s}) (s) g
3/17/2014 29.00 - - - - -
6/2/2014 | 20.80 - - - - -
9/29/2014 |  22.60 - - - - -
11/17/2014 2050 | 4 | 2323 15.682 3.96 11.59
2/23/2015 23.00 4 21.73 1.583 1.26 34.06
9/14/2015 4.49 4 17.65 78.144 8.84 3.93
12/7/2015 1.13 4 12.28 122.498 11.07 2.17
BXS-2 (Downgradient Well)
Tanin and Number of Average Sample | Sample Standard - | Student T-Test
Date Lignin Samples -Conceniration Variance Deviation Statistic
k Concentration’ (n) (%) {s?) (s) ()’
3/17/2014 1.52 - - - - —
6/2/2014 1.27 - - - - -
9/29/2014 | 0.92 - - e - -
11/17/2014 137 4 | 127 | 0065 0.25 7.75
2/23/2015 1.33 4 1.22 0.042 0.21 8.91
9/14/2015 1.34 4 1.24 0.046 0.21 8.88
12/7/2015 1.23 4 1.32 0.004 0.06 30.11
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Table C-11. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Tannin
and Lignin

Former §LH. Baxter South Woodwaste Landfill

Arlington, Washington

3/1

6/2/2014 0.20 - - B -
9/29/2014 0.10 - . - T B
11/17/2014 0.11 4 0.11 0.005 0.067 :
2/23/2015 0.15 4 0.14 © 0.002 0.05

9/14/2015 0.09 0.11 0.001 0.03 |
12/7/2015 0.14 4 0.12 0.001 0.03

Notes

% = average concentration for downgradient weil.
my, = average concentration for upgradient weil.

n = number of samples.

s° = sampie variance in upgradient weil,

s* = sample varianc downgradient well.




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)
. Numberof  Average Sample
Date Arsemc. .| Samples = Concentration | Variance
Concentration (n) {mo) ( 51)
3/17/2014 6.00 - - -
6/2/2014 6.00 - - -
9/29/2014 586 | - - -
11/17/2014 5.70 4 5.89 0.02040
2/23/2015 5.90 4 5.87 0.01557
9/14/2015 5.90 4 5.84 0.00907
12/7/2015 6.32 4 5.96 0.06810
BXS-3 (Downgradient Well)
Avsenic Number of Average 53":‘9“* Sample Standard‘ ‘ Stu’dent. T"TGSt‘
Date ., | Samples  Concentration | Variance Deviation * Statistic -
Concentration (n) ®) (s3) (s) W
3/17/2014 175.00 - - - - —
6/2/2014 157.00 - I - - -
9/29/2014 191.00 - - - - -
11/17/2014 174.00 4 17425 | 192917 13.89 24.24
2/23/2015 163.00 4 17125 | 222917 1493 22.15
9/14/2015 185.00 4 178.25 152.917 12.37 27.88
12/7/2015 174.00 4 174.00 80.667 8.98 37.42
BXS-2 (Downgradient Well) )
Arsenic Number of Avefage Sarrlp‘le Sample Standard Student. T'.TGSt
Date . ;| Samples  Concentration | Variance Deviation Statistic
Concentration (n) () ) (s) (t)?
3/17/2014 0.78 - - - - -
6/2/2014 0.70 - - - - -
9/29/2014 0.69 - - - - -
11/17/2014 0.70 4 0.72 0.002 0.04 -69.50
2/23/2015 0.70 4 0.70 0.000 B 0.01 -72.32
9/14/2015 0.60 4 0.67 0.002 0.05 -68.51
12/7/2015 0.76 4 0.69 0.004 0.07 -66.87




Table C-12. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Arsenic

Former 1.H. Baxter South Woodwaste Landfill
Arfington, Washington

R : . _ St __ﬁ%ﬁégf ]
Date e | Samples Statistic
RS c@ﬁg@ﬁﬁaﬁ@n o (ng 3 N 3 HEAN

0.50 - ~ — _ ~
0.25 - — - - -
030 4 031 0.017 013 -
’ 020 4 624 | 0002 0.05
5/14/2015 0.50 4 0.31 0.017 0.12
12/7/2015 0.26 4 0.32 0.017 0.13

Notes

% = average concentration for downgradient well.
i, = average concentration for upgradient well.
7 = number of samples.

5" = sample variance in upgradient well.

s® = sample variance in downgradient well.
s = sample standard deviation.

t = Student T-Test statistic.

-- = analysis not appiicable.

* = gtatistic with no/zero difference.
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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 - my Critical Statistic: t.=2.447
V[ (s"/n)+(s°/n)]
BXS-4 (Upgradient Well)
. Number of = Average Sample
Date Banum. ,| Samples  Concentration | Variance
1. Concentration (n) (mq) ( 51),
3/17/2014 274 -- - -
6/2/2014 I 28.1 - - -
9/29/2014 27.6 - - -
11/17/2014 27.7 4 27.70 0.08667
2/23/2015 27.7 4 27.78 0.04917
9/14/2015 30.0 4 28.25 1.36333
12/7/2015 27.7 4 28.28 1.32250
BXS-3 {Downgradient Well)
Bario Number of Average ‘ 53!1-1P|e Sample Stan:ci?rd Stqdent‘ T-;TeSt ‘
Date -~ - .| Samples | Concentration | Variance Deviation | Statistic
Concentration” | (n) {®) ; ( sz) (s) . ‘j'(t)z- =
3/17/2014 1140.0 - - - - -
6/2/2014 127.0 - - - - -
9/29/2014 135.0 - - — - -
11/17/2014 130.0 4 133.00 32.667 5.72 36.80
2/23/2015 127.0 4 129.75 14.250 3.77 53.86
9/14/2015 152.0 4 136.00 124.667 11.17 19.29
_ 12/7/2015 162.0 4 142.75 288.917 17.00 13.47
BXS-2 (Downgradient Well)
Barivin Number of Average S;Tple Sample Standard Stu“m. T-'Test
Date . .| Samples Concentration | Variance Deviation Statistic
Concentration (n) ® ( sz‘) ) : : ‘ (t)z
3/17/2014 50.3 - - - - -
6/2/2014 52.8 ~ - ~ ~ -
9/29/2014 50.0 - - - - -
11/17/2014 49.6 4 50.68 2.089 1.45 31.15
2/23/2015 47.0 4 49.85 5.637 2.37 18.45
9/14/2015 46.6 4 48.30 3.053 1.75 22.63
12/7/2015 43.7 4 46.73 5.836 242 15.16
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gy

ELH, Baxier South Woodwaste Landfill

Arlington, Washington

. | Numberof A

Date __'8,3”9@,_ ., | Samples Conten

......... o Concemration® | T T T
3/17/2014 i5.4 - - - - - B
§42/2014 i5.2 - — - - _
$/29/2014 i4.9 - _ - -
11/17/2014 i5.3 4 1520 | 0047 0.22 ;
2/23/2015 13.1 4 1463 | 1063 1.03 |
9/14/2015 14.4 4 14.43 0.916 0.9 B
12/7/2015 132 4 14.00 1.100 1.05 |

A

stes

it

% = average concentration for downgradient well.
m, = average concentration for upgradient weil.
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 2pplicable.

* = statistic with no/zero difference.

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

Table C-13. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Barium



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 K .
Date ., | Samples  Concentration | Variance
Concentration (n) (my) ( s’)
3/17/2014 2.0 - - -
6/2/2014 2.0 ~ -~ --
9/29/2014 2.0 - - -
11/17/2014 2.0 4 2.00 0.00000
2/23/2015 0.1 4 1.53 0.87423
9/14/2015 2.0 4 1.53 0.87423
12/7/2015 2.0 4 1.53 0.87423
BXS-3 (6owngradient Well) o
| Copper Numbgr of Average Sa'flme Sample Standard "Studeqt; T";TESt‘ ‘
Date : ', | Samples - Concentration | Variance Deviation - “Statistic -
Concentration (n) ® (sz) (s) _._(t)z_ :
3/17/2014 2.0 - - - - -
6/2/2014 2.0 - - - - -
9/29/2014 2.0 - - - - -
11/17/2014 2.0 4 2.00 0.000 0.0 .
2/23/2015 0.3 4 1.59 0.689 0.83 0.13
9/14/2015 2.0 4 1.59 0.689 0.83 0.13
12/7/2015 13 4 1.41 0.618 0.79 -0.31
BXS-2 (Downgrad'ient Well) ~
Copper Number of Average Saff‘P"* Sample Standard Student. T"TGSt
Date " | Samples | Concentration | Variance Deviation Statistic
Concentration (n) ®) A sz) (s) (t.)z
3/17/2014 2.0 - _ _ - —
6/2/2014 26 - e - - -
9/29/2014 20 | - - - - —
11/17/2014 2.0 4 2.15 0.090 0.30 1.00
2/23/2015 2.3 4 2.23 0.084 0.29 4.82
9/14/2015 2.1 4 211 0.023 0.15 7.59
12/7/2015 3.4 4 2.46 0.415 0.64 2.86
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Table C-14. Statistical Analysis of Groundwater Quality Resulis for Downgradient Wells: Copper

Former 1.H. Baxter South Woodwaste Landfill
Arlington, Washington

Average
?sﬁce stration

o i‘ﬁeﬁéﬁef £
L&
PPE Samp es

Student T-Test

Statistic

200 | 0.000

195 0.012

4.85 34.077

.14728‘

5.20 31.912

12/7/2015

Notes
% = average concentration for downgradient well.
n = number of s mp?es(

= sampie variance in upgradient weil.

s° = sample variance in downgradient well
s = sampie standard deviation.
= Student T-Test statistic.
-- = analysis not applicable.
= statistic with nofzero difference.

1
For non-detect conc




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
VI(s'/n) +(s*/n) ]
BXS-4 (Upgradient Welli)
ron Number of Average )
Date ., | Samples - Concentration | Sample Variance
Concentration (n) (my) (51)
3/17/2014 69.3 -- - -
6/2/2014 B 524 - - -
9/29/2014 72.7 -- - -
11/17/2014 70.0. 4 66.10 85.56667
2/23/2015 73.2 4 67.08 97.68917
9/14/2015 53.5 4 67.35 87.23000
12/7/2015 56.0 4 63.18 97.38917
BXS-3 (Downgradient Well)
iron Number of Average ‘ Sample Standard ‘Student.‘T-'Test
Date - | Samples Concentration | Sample Variance: Deviation * Statistic
Concentration (n) ® (s) (s) (.
3/17/2014 127,000 - - - - --
6/2/2014 118,000 -- - - - -
9/29/2014 111,000 -- - - -- -- ]
11/17/2014 120,000 4 . 115,000.00 43,333,333.33 6,582.81 36.13
2/23/2015 114,000 4 115,750.00 16,250,000.00 4,031.13 57.39
9/14/2015 122,000 4 116,750.00 26,250,000.00 5,123.48 45.55
12/7/2015 126,000 4 120,500.00 25,000,000.00 5,000.00 48.17
BXS-2 (Downgradient Well)
won Number of Average ] Sample Standard Student. T-'Test
Date . .| Samples  Concentration | Sample Variance Deviation Statistic
Concentration (n) (%) (s?) s) (@2
3/17/2014 424 - — — ~ -
6/2/2014 421 - - - ~ -
opopots | as | - - - S
11/17/2014 21 | a4 418.75 44.250 665 6190
2/23/2015 375 4 406.50 473.000 21.75 28.72
9/14/2015 358 4 390.75 856.250 29.26 21.08
12/7/2015 361 4 378.75 848.250 29.12 20.65
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Table C-15. Statistical Analysis of Groundwater Quality Results for Downgradient Wells: Iron
Former L H. Baxter South Woodwaste Landfili

Arlingtan, Washington

_ sample Standard
Sample Variance Deviaticn
- -

fron
- Concentration’

3/17/2014 0.0 - - - - -
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11/17/2014 106 | 4 10.00 .00 000
2/23/2015 10.0 4 1000 0.00
5/14/2015 6.4 4 9.10 1.80
12/7/2015 9.0 4 8.85 1.70

fotes
% = average conceniration for downgradient well.

m, = average concentration for upgradient well.

n = number of samples.

s® = sample variance in downgradient well.




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

Manganese
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)
Manginése | Number of Averagie ‘
Date .1 |- Samples . Concentration Sample Variance
: . -Concentyatuon (n) *,(r‘ﬁ Q : ‘ _":(s-‘)
3/17/2014 119 B - -
6/2/2014 116 - - --
9/29/2014 118 -~ - -
11/17/2014 7 115 4 117.00 3.33333
2/23/2015 120 4 117.25 4.91667
9/14/2015 114 4 116.75 7.58333
12/7/2015 110 4 114.75 16.91667
BXS-3 (Downgradient Well) ST
Manganese Number of Average . Sample‘*Staﬂ#a‘rd : .zstudent- T*..Test‘-
Date ", | Samples  Concentration | Sample Variance Deviation . -~ Statistic.. ..
Concentration (n) ® (sz) (s) : -(t)? g
3/17/2014 10,400 - - - - -
6/2/2014 12,300 -- - -- -- --
9/29/2014 7,310 - - - - -
11/17/2014 8,620 4 9,657.50 4,707,091.67 2,169.58 8.79
2/23/2015 10,100 4 9,582.50 4,581,091.67 2,140.35 8.84
9/14/2015 5,290 4 7,830.00 4,166,333.33 2,041.16 7.56
12/7/2015 5,990 4 7,500.00 5,059,533.33 2,249.34 6.57
BXS-2 (Downgradient Well)
Number of Average : Sample Standard | Student T-Test
Manganese : e o S Ficti
Date ", | Samples  Concentration | Sample Variance Deviation Statistic
Concentration (n) ®) : ( sz) (s) (t)z
3/17/2014 | 1,640 - | - - - -
62018 | 1es0 | - | - S - S—
9/29/2014 1,650 - - - - -
11/17/2014 1,680 4 1,662.50 425.00 20.62 149.35
2/23/2015 1,580 4 1,647.50 2,225.00 47.17 64.83
9/14/2015 1,570 4 1,620.00 2,866.67 53.54 56.12
12/7/2015 1,500 4 1,582.50 5,491.67 74.11 39.60
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Table €-16. Statistical Analysis of Groundwater Quality Results for Downgradient Weils:
Manganese

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

BXS:1 (Downgradient Well)
Date T 3@“?35 aﬂaﬂié S’lgtigtéﬁ
.......... 8 g@ﬁ‘ﬁ‘éﬁt?@ti@ﬁ B N is} ST Sl it}g’
287 - - -
240 - ’ o
265 | R 1997 ’ 14.38
311 954.917 30.90 969
238 1,153.667 33.97 8.63
321 1,524.917 36.05 8.65

Notes

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

# =

statistic with no/fzero difference.




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
VI(s'/n)+(s’/n) ]
BXS-4 (Upgradient Well)
Nickel Number of Average )
Date 4| Samples | Concentration | Sample Variance
Concentration® (n) (my) ( 51)
3/17/2014 20 - - —
6/2/2014 2.2 - - -
9/29/2014 2.0 - - -
11/17/2014 1.1 4 1.83 0.24250
2/23/2015 04 4 1.42 0.72357
9/14/2015 2.0 4 1.37 0.62890
12/7/2015 20 4 1.37 0.62890
BXS-3 (Downgradient Well)
Nickel Number of Average ‘ . Samp)g S"t‘ahqafd‘-‘ "Stl‘{denf T-Test
Date ", | Samples | Concentration  Sample Variance Deviation~~*‘Statistic -
Concentration (n) ®) (s3) (s) e
3/17/2014 11.2 - - - - -
6/2/2014 21.2 - - - - -
9/29/2014 16.1 - - - - -
11/17/2014 19.7 4 17.05 19.790 4.45 6.80 )
2/23/2015 18.9 4 18.98 4583 2.14 1599 |
9/14/2015 18.0 4 18.18 2.396 1.55 20.70
12/7/2015 20.6 4 19.30 1.233 1.11 29.53
BXS-2 (Downgradient Well)
Nickel Number of Average ; ) Sample Standard St"d"-ﬂt_ T-.Test
Date ., | Samples . Concentration | Sample Variance Deviation Statistic
Concentration (n) (%) ( sz) (s) mz’
3/17/2014 31.0 - - - - -
6/2/2014 | 385 - - - - —
9/29/2014 | 343 - - - - -
11/17/2014 35.8 4 3490 | 9780 3.13 2089 |
2/23/2015 34.1 4 35.68 4.123 2.03 3280
9/14/2015 30.5 4 33.68 5.056 2.25 28.07
12/7/2015 29.3 4 3243 9.222 3.04 20.19
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Table C-17. Statistical Analysis of Groundwater Quality Resuits for Downgradient Wells: Nickel

Former 1.H. Baxter South Woodwaste Landfill

Arlington, Washington

Nuriber of

Bickel L
Samples

C@meﬁiraﬁ%@ﬁi B P Reaty R

Sample Standard  Student T-Test
Deviation Statistic

9/29/2014 838 - e -
11/17/20144 100 | 4 3.28 15 93a
2/23/2015 93 4 9.75 0.91 16.04
9/14/2015 7.7 4 8.95 0.97 13.99
12/7/2015 6.6 4 8.40 1.53 8.72

MNotes
% = average concentration for downgradient well.

= gverage concentration for upgradient well.
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5° = sample variance in downgradient well.
s = sample siandard deviation.

t = Student T-Test siatistic.

-- = analysis not applicable.

# = gtatistic with no/zero difference.
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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

Student T-Test Formula: X - mg Critical Statistic:  t.=2.447
VI(s'/n)+(s*/n) ]
BXS-4 (Upgradient Well)
. Number of Average
Date ne 4| Samples  Concentration | Sample Variance
: Concentration (n) (my) (s
3/17/2014 2.0 - - --
6/2/2014 20 | - - -
9/29/2014 0.5 - - -
11/17/2014 2.5 4 1.75 0.75000
2/23/2015 0.4 4 1.35 1.12333
9/14/2015 2.0 4 1.35 1.12333
12/7/2015 3.2 4 2.03 1.41583
BXS-3 (Downgradient Well)
iinc Number of Average : Samplg’"Sfar:xdéfd : | ‘-Sgudént"TtTesf &
Date ;| Samples  Concentration Sample Variance Deviation - -Statistic: -
‘ Concentration (n) (%) ) (s) . R
3/17/2014 0.8 - - - - -
6/2/2014 13 - - - - I
9/29/2014 1.7 - - - - -
11/17/2014 2.3 4 1.53 0.403 0.63 042 |
2/23/2015 21 4 1.85 0.197 0.44 1.03
9/14/2015 2.0 4 2.03 0.063 0.25 1.50
12/7/2015 0.5 4 1.73 0.682 0.83 -0.50
o BXS-2 (Downgradient Well) ‘
‘ i Number of Average ) Sample Standard StUdEHf T'.TESt
" Date ;| Samples  Concentration Sample Variance ‘Deviation Statistic
; Concentration (n) (®) (sz) (s) (t)z
3/17/2014 4.4 - - — - -
6/2/2004 | 34 - - e - -
9/29/2014 5.6 I - - - -
11/17/2014 4.4 4 4.45 0810 0.90 432
2/23/2015 6.5 4 4.98 1.843 1.36 450 |
9/14/2015 3.1 4 4,90 2.180 1.48 4.15
12/7/2015 4.4 4 4.60 1.980 141 3.12
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Table C-18. Statistical Analysis of Groundwater Quality Results for Bowngradient Wells: Zinc
Former j.H. Baxter South Woodwaste Landfiil
Ariington, Washington

Y61 (powngradient Wl
Numberof  Average | |
‘Samples Concentration Sample Variance
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95.18 31,670.463 177.96 1.05

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

st= sampie variance in upgradient well.

s = sample variance in downgradient well,

s = sample standard deviation.

{ = Student T-Test statistic.

- = analysis not applicable.

* = statistic with no/fzero difference.
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South Woodwaste Landfill
Arsenic Transport Mode! 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}. Consequenily, arsenic bearing minerals
such as orpiment {arsenic sulfide} or arsenic rich pyrite (iron sulfides) can become unstable,
allowing the dissclution 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 rapidiy returns K i
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 B-1). The water quality data found
(Table B-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 B-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.

a} B}

Eh W
2, W

ioure B-7, BEh-oH diagrams for arsenic and iron at
Fgure B-Z. Bh-phi diagrams Ior arsenic ang iron at

3 :3

systems. These paired diagrams show the relative distribuli



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:

s The finite source dimension, delineated by interwell arsenic concentrations.

= Steady state source at the highest observed arsenic concentration.

= 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 B-
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.

Three Domenico models were created to account for variation in site hydraulic conductivity™
using the lowest, mean, and highest conductivity values for the site determined for 2015 --
(Baxter, 2016). Iterations of the Domenico model are provided in Tables B-2, B-3, and B-4. 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 axs?éfiig concentrations meeting or exceeding the maximum
contaminant level (MCLY of 10u are plotted in Figux{ff-(& Arsenic concentrations exceeding
the MCL were not found to persist greater than 325 feet Madient of BX5-1 using the
Domenico model. /
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FIGURE B-3
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Table B-1. Background Groundwater Conditions

Former J.H. Baxter South Woodwaste Landfill

Arlington, Woshington

- P O IS D L e oG e | Surface o R e B - Dissolved .
USGS Well Narhe' | Useswellip | DAt | Hydrologic |- e Letevation | W trempip] pn | DisOlved 4 e, | Dissolved | anese | ATSERIC

SR - Aampled | Malbpde [ | ttramay [P Oxygen (/L) e fmegty| ™07 VB | gpy | e/
31N/OSE-25L01 480827122062701 | 7/27/1993 17110008 48.1406553 -122.1087496 460 79 11.4 8 0 0.2 230 84 4
31N/05E-10Q01 480903122094701 8/11/1993 17110008 281498214 122.1651414 115 165 12.6 75 55 05 10 < 2
31N/05E-13D02 481001122100801 | 7/30/1993 | 17110008 481678773 -122.1709758 125 28 112 7 9.6 02 P P <3
31N/O5E-28A01 481039122065901 7/27/1993 17110008 48.1773229 -122.0898614 370 25 12.5 6.5 5.9 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 B2
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Table B-3

[ [

“[Contaminant:

NEW QUICK_DOMENICO.XLS

SOURCE AX Ay Az LAMBDA |SOURCE _ |SOURCE Time (days) SPREADSHEET APPLICATION OF ™
CONC ) ) @) WIDTH THICKNESS _ [(days) AN ANALYTICAL MODEL FOR ]
WGy =501 dayi 0 ) MULTIDIMENSIONAL TRANSPORT OF A [~
; ’ — DECAYING CONTAMINANT SPECIES" |

P.A. Domenico (1987) | |
Modified to Include Retardation

Hydraulic Hydraulic Soil Bulk Frac. Retard- \ N
Cond Gradient Porosity Density KOC Org. Carb. |ation (=K*iIn*R) ]
(ft/day) (Ft/ft) (dec. frac.) (glcm™ (R) (ft/day) |

T.00E:05  1.005666667 8.485250249 ™

L5

| | | | [ |

Point Concentration Centerline Plot (linear) H Centerline Plot (log) H
XT) 1763 Z(T) 0.06 g 1.000 |

—t— Model |[] Model |
Output | [ Output

0.05
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ength (ff) distance M distance 1
Width (1) i i

50 150 200 250 300 350 400 450 500

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 0.017] 0.014 0.011 0.010 ~0.009 0.008 0.007 0.006

0 0.056 0.031 0.021 0.016]. 0.013 0.011 0.009 0.008 0.007 0.007

-75 0.033 0.023 0.017 0.014 0.011 0.010 0.009 0.008 0.007 0.006

-150 0.006 0.009 0.009 0.009 0.008 0,007 0,006 0,006 0.005 0.005
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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 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.

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

R R e h s d LT (Tiasizan A TDA NN
occur as a functon of Eh and pri. (rigure 6.4, oA 2007).



Conservative Solute Transport Model

fogq ic a conservative modeling
ap?msci“ was take : C : spersion calculation for
solute ransport, ars was modeled as if no redox ot tive forces were occurring. As
previo i i xiﬁ background

aquifer the mobile arseaic fraction willlikely be x‘a?idiy reduce ';ma conservative appro ach

K
provides a “worst case” scenario for the persistence of the h;gnesk observed concentration

arsenic.

ni groundwater data in

T T {

£Gﬂ(‘i&ﬁ ’\/i’fy and is?ﬁ‘s“
downgradient monitoring
generally considered Jess ¢ ;
10, 2016 using the W as?un@te 1 Department of bccfea—; s Weﬁ L D atabase, indicated tne

nearest down radient water well is approx 1mateﬂ e,UG!J feet ;gcrtr% st of the landfill (Figure D-
1. Cﬁﬁsequemﬁ the upper ran \ge ofthe U nmental Protection Agency (US

[ 1o W SRNP

EPA) recom ed longitudinal dispersivity of 323 feet was selected (EPA 1996, SWRCB 1999

g

A recommendaed 1o

=iV DL EOT Y L85 g PR AN 3=
., 7

-

Associated transverse and vertical dispe siviity values were calculated using this method.

=

hree Domenico models were created to account for variation in site hvdraulic conductivity
using the lowest, mean, and highest conductivity values presented in Table 2. Iterations of the
Domenico model are provided in Tables D-2, D-3, and D-4. The models were set to a 10 year run
period, at which point the concentrations of the muﬁei have reached the furtnesL 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 BX5-1 have not exhibited elevated levels 9§ arsenic

W1
|
2ie

10T 28 Fif‘ﬁif’(‘/‘i’!’? concentrations of dis g(j!“

nor ignitica
BX5-2 to the modeled values, it can be seen
the E_‘}i‘i

estimate of th me dimensions.

The largest areal extent with arsenic concenirations meetin
contaminant le 'L are guo”ceg:i in Figure 19. Arsenic conces
the ML were not fsudé to persist greater than 325 feet downgradient of BX5-1 using the

g
&
I
o
o

]
w
o
)
o
]
o
=]

o8

Diomenico model]

FELAU.V L o) N



References

California Regional Water Quality Control Board - Los Angeles Region (SWRCB) 1999.
Domenico Spreadsheet Analytical Model Manual. December 1.

EPA 2007. Monitored Natural Attenuation of Inorganic Contaminants in Groundwater: Volume
2. EPA/600/R-07/140. Pg. 57-70. October.

United States Environmental Protection Agency (EPA) 1996. Soil screening guidance:
technical background document E-25pp EPA /540/R-95/128, PB96-963502.

USGS 2006. “Redox conditions in Contaminated Ground Water”.
Scientific Investigations Report 2006-5056.



Baxter North Woodwaste Landfill
ton

ing

Wash
t Potable Water Wells

ton,
te Boundary of South Landfili
ien

f Potable Water Wellls
ient of South Landfill

FIGURE D-1

ion o
Arling
ima

H

Locat
Downgrad
LEGEND
(/] Approx
O Downgrad

Former J

ies

ies

it

o
[
1
5
Q
3]
I

2

4

B
8
s
3

@ Background USGS Wells
C

I3
L

[72)

°

3]

[=]

o
_JN :
a ol

i

B

gk
i

.

-

3,000

2,000

Feet
ESRi, Gt
2015 by the USDA Water

,000

1
USGS

ted States Geological Survey

US BLM

0

Un

2016

NOTE
USGS
Data Sources: WADOE
Air photo taken on September 28

MAP NOTES
Date: March 21




TABLES D-1 10 D-4




Table D-1. Background Groundwater Conditions

Former J.H. Baxter South Woodwaste Landfill

Arlington, Washington

Date Hydrologic Surface Well Dissolved Organic Dissolved Dissolved Arsenic
USGS Well Name USGS Well ID sampled Unit Code Latitude Longitude Elevation Depth (ft) Temp. (°C) pH Oxygen (me/L) Carbon, Iron (ug/L) Manganese (ug/L)
(ft amsl) ’ filtered (mg/L) (ng/L)

31N/05E-25L01 480827122062701 7/27/1993 17110008 48.1406553 -122.1087496 460 79 114 8 0 0.2 230 84 4
31N/05E-10Q01 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/0SE-28A01 481039122065901 7/27/1993 17110008 48.1773229 -122.0898614 370 25 12.5 6.5 5.9 0.5 <1 62 <1
31N/05E-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

| I
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Date: :
Contaminant. NEW QUICK_DOMENICO.XLS W
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Cond Gradient Porosity Density KOC Org. Carb. |ation (=K*iln*R) ]
(ft/day) (fUft) (dec. frac.) {g/lcm”™ (R) (ft/day) ]
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0.04 e |
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01 u i
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distance M distance 1
1 ] 1
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0.023 0.011] 0.010| 0.009 0.008 0.007 0.006
0.013] . 0.011] 0.009 0.008 007 0.007
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Table D-4

f’roject:

‘ | | |
Date: | Prepared by:
Contaminant: NEW QUICK_DOMENICO.XLS ]
SOURCE AX Ay LAMBDA |SOURCE  |SOURCE Time (days) SPREADSHEET APPLICATION OF ™}
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DECAYING CONTAMINANT SPECIES"  {—
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(L f
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I n I
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75 0.033 0.023 0.017 0.014 0.011 0.010 0.009 0.008 0.007 0.006

0 0.056 0.037 0.021 0.016 0.013 0.011 0.009 0.008 0.007 0.00'

-75 0.033 0.023 0.017 0.014 0.011 0.010 0.009 0.008 0.007 0,006

0.008 ‘ 0.005






