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the Lake Goodwin Landfill (Landfill, Site). The Site is located at 18520 Frank Waters
Road, Stanwood, Washington, in northwestern Snohomish County, about 1.5 miles

northwest of Lake Goodwin and approximately five-(5) miles south of the community of
Stanwood, Washington (731N, R4E, Sections 17 and 20, Willamette Meridian). The
location of the Site relative to existing municipal improvements is shown on the Vicinity
Map (Figure I).

This report has been prepared in compliance with the current, approved Sampling &
Analysis Plan (SAP) for this landfill (Snohomish County Public Works, 2013).
Compared with the previous SAP, the current SAP eliminated one-(/) well from the
groundwater sampling program (LG-03), removed volatile organic compounds (VOC)
analysis from the standard sampling suite, and limited metals analysis to only those

detected in the last 10 years.

The Lake Goodwin Landfill is located within a former County gravel pit. Waste
disposed at the landfill reportedly consisted of municipal waste including: garbage, some
industrial waste and demolition debris. Waste was placed in the landfill starting in the
early 1960s under the direction of the Road Maintenance Division of Snohomish County
Public Works. The landfill was closed in September 1982. A cover system was
installed upon closure. The landfill is not lined. It does not have leachate or gas

collection systems. The Site is currently permitted for post-closure monitoring by the

Snohomish Health District (SHD) with a Solid Waste Facility Permit (SW-085, 2016).
Monitoring results are reviewed by both the SHD and the Department of Ecology.

Monitoring activities at the Site are governed by the Solid Waste Facility Permit SW-085
(landfill permit, Snohomish Health District 2016). This permit requires post-closure
groundwater monitoring on a quarterly basis until the facility has been shown to be stable
and/or not harmful to human health or the environment. The SHD permits and evaluates
post-closure conditions at the Site using the Snohomish Health District Sanitary Codes
Chapter 3.1, Solid Waste Handling Regulations, Chapter 173-304 WAC Minimum
Functional Standards for Solid Waste; Chapter 173-200 WAC Water Quality Standards
for Groundwaters; and Chapter 246-290 WAC Drinking Water Regulations.
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1.3 Site Description and Physical Conditions

The closed Landfill is approximately 11.5 acres in size and is part of a larger County
owned parcel of land. The Site is bounded by private residential property or commercial
forest to the south, west, and north. Frank Waters Road is located along the eastern side
of the Site. Access into the Site is off of Frank Waters Road on a partially-paved
driveway. Existing Site improvements are shown on the Site Map (Figure 2).

The Landfill is located on a topographic feature known as the Tulalip Plateau, a rolling
upland area bounded by the Stillaguamish River to the north, the Puget Sound to the west
and south, and by a topographic low called the Marysville Trough to the east. The
general topography in the immediate vicinity of the Site is typical of glaciated areas
within western Washington State — gently rolling landscapes bisected by seasonal and/or
year round drainages, creeks and rivers. Several small to medium sized lakes are found
on the Tulalip Plateau close to the project Site. Lake Martha, Lake Howard and Lake
Goodwin are all located within a few miles of the Landfill. There are no named
drainages, creeks or rivers located within a Y mile radius of the landfill. The
Stillaguamish River is located approximately three-(3) miles north of the Site.

Surficial topography in the immediate vicinity of the landfill range from approximately
320 to 380 feet above mean sea level (MSL). Relative to existing surrounding
topography the landfill itself is approximately 60 feet high. It has been graded and slopes
gently to the north-northeast. Site Topography is shown on the Topographic Map
(Figure 3). In most places the landfill cover is well vegetated with grass, clover and
weeds. A few Douglas fir have naturally reseeded in the fill cover near the edge of the
Site. There are no stormwater detention ponds or leachate collection ponds located
onsite.

1.4 Local Hydrogeology

The surficial geology of the Site area is shown on the Geologic Map (Figure 4). Based
on the Geologic Map and our interpretation of historical Site investigations, surficial
geology at the Site consists of Advance Outwash (Qva) sands and gravels that have been

overlain on the south side of the landfill by sandy silts to silty sands and gravels - Vashon
Glacial Till (Qwr).

The most productive aquifer below the Tulalip Plateau is the Advance Outwash (Qva)
aquifer, which is underlain by Transitional Bed (Qrb) silts and clays. Where overlain by
Glacial Till (Qv) the aquifer is confined. In the vicinity of the Landfill where Glacial
Till (Qvt) is absent, the aquifer is unconfined. With the exception of the surficial Glacial
Till (Qvt) found overlying the Advance Outwash (Qva) sands and gravels along the
southern edge of the landfill (atr monitoring well LG-02), permeable soils were
encountered from the surface down in all other perimeter Site explorations. Measured
groundwater elevations beneath the landfill during the third quarter sampling event
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ranged from 152.44 to 154.88 feet MSL, with a north-northeasterly gradient within the
unconfined Advance Outwash (Qva) aquifer.

As outlined in the Solid Waste fac;hty Permit SW-085, Snohomls}x Couniy personnel
perform quarterly monitoring of groundwater, monthly monitoring of methane gas

production, and annual monitoring of landfill settlement. Landfill gas is monitored at the
Site via three-(3) bar hole punches.

There are currently four-(4) groundwater monitoring wells (LG-01,LG-02,LG-04 and LG-
05) at the Site that are monitored on a quarterly basis. The groundwater monitoring well
locations are shown on the Network Monitering Map (Figure 5). Of these wells, one-

(1) is considered to be an upgradient well that characterizes background groundwater
; ted LG-02). The remaining

;»y»a AT

n the 1imme r%uafp ‘"w;ﬂl{fyr of the $3 ite (. o8 g

Q
itions in the immed: ¢l 10C 21 ¢

3) wells included in the current monitoring program (LG-01, LG-04, and LG-05)
are located within and/or downgradient of the landfill and monitor groundwater zones

P Vi

-
5
«
(’D
') /'-\

that could be impacted by the landfill. Groundwater monitoring results are discussed in
Section 2.0 below.

There is no methane gas collection system at the landfill. A monthly methane gas
monitoring program was initiated at the Lake Goodwin Landfill during the fourth quarter

Anni

p P ~ h) s 1 b .
of 2011. Monitoring of methane gas production at the landfill is accomplished by a
1 L

monthly gas probe survey. The three-(3) bar hole punch probe locations used for gas
monitoring are shown on the Network Monitoring Map (Figure 5). The third quarter
methane gas monitoring activities are discussed in Section 3.0 below.

In addition, an annual settlement monitoring program was initiated during the fourth
quarter of 2011. This is comprised of an annual topographic survey that is compared to
previous recorded surveys to delineate any changes to the landfill cap. In 2014, a County
survey crew installed a permanent 100-foot grid on the landfill biomass to more
accurately record changes in the landfills topography to comply with Department of
Ecology’s “Guidance for Preparation for Termination of Post Closure Care at Municipal
Landfills”. A discussion of the settlement monitoring results is included in the annual

monitoring report for the Site.

2.0  GROUNDWATER MONITORING

Groundwater quality within Snohomish County is generally good. There are no
widespread areas of groundwater contamination. However, saltwater intrusion,
agricultural, and septic system impacts occur locally. According to the 1996 United
States Geological Survey (USGS) groundwater study, the most common water quality
problems in Snohomish County are due to naturally-occurring minerals. High iron and
manganese concentrations are fairly common throughout the County, and these minerals
cause mostly nuisance issues (such as objectionable odors and/or stained laundry and
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plumbing fixtures). Another naturally-occurring water quality concern in Snohomish
County is arsenic. Groundwater arsenic levels vary depending on the aquifer and the
proximity to bedrock units. Arsenic concentrations in groundwater are the highest in
areas located closest to surficial bedrock, such as in and around the Granite Falls area,
where tested arsenic levels present health concerns. In most areas of the County arsenic
levels in groundwater exceed current United States Environmental Protection Agency
(USEPA) Maximum Contaminant Level (MCL) reporting limits, but are not high enough
to present health concerns.

The third quarter 2016 groundwater monitoring event was performed at the Site by
Snohomish County personnel on July 28, 2016. Groundwater levels were measured and
groundwater samples were collected following approved sampling protocol. The
following sections describe field procedures used and analytical results derived from the
sampling event.

2.1 Groundwater Level Measurements

The depth to groundwater within each well was measured prior to groundwater sampling
activities. The depth to groundwater was measured using an electronic water level
indicator in increments to the nearest 0.01 foot as taken from a marked survey point on
the top of each well casing.

The Third Quarter Groundwater Measurements and Elevations are shown in Table ]
below. Hydrographs including the third quarter 2016 water level data are included in
Appendix A of this report. As shown on Table I, the groundwater elevations in all
monitored wells increased from the previous quarter. The groundwater level data
collected over the last six-(6) years indicate increasing groundwater elevations beneath
the landfill and also confirm that the aquifer is unconfined in the immediate vicinity of
the Site. The Third Quarter Groundwater Contour Map developed from the field data
is included as Figure 6 of this report.

The measured precipitation at the Stanwood Weather Station (WA-SN-11,
http://www.cocorahs.org/state.aspx?state=wa) during the third quarter monitoring period
(from July 1 through September 30, 2016) was 2.45 inches. This is a decrease of
3.66 inches compared to the previous quarter precipitation total of 6.11 inches. For
reference purposes, the precipitation totals measured at station WA-SN-11 during the
monitoring period have been included on the hydrographs.
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iahle i- Thu‘d Quarter 2016 Gmundwater Measurements and Elevatmm

Groundwater volumes ranging from approximately 5.6 to 10.1 gallons were purged from
each of the four-(4) monitoring wells prior to sampling. Water samples were collected by

slowly filling laboratory-supplied containers so that no headspace or air bubbles
remained within the container. Samples were placed in coolers and packed in ice to
preserve samples at approximately 4°C for delivery to the 'ia‘DQratory for testing. The
samples were picked up by Am Test, Inc. and taken to their Kirkland, Washington
laboratory for analysis of dissolved metals and conventional chemistry parameters. A
summary tabie of the analytical data is included as Appendix B of this report. The
analytical data was compared to the groundwater and secondary drinking water standards.
A complete statistical analysis of the data was also performed utilizing DUMPStat
statistical analysis software (Version 2.1.9 by Robert D. Gibbons Lt, 2000). The

monitoring results are discussed below.

w. Comparison of results to the regulatory criteria iﬁdi@ﬁ‘fm'

RES wide R AL QLS.

Third Quarter: Arsenic exceeded the groundwater standard of 0.05 pug/L in all wells,
and pH exceeded the groundwater standard range of 6.5 to 8.5 pH units in downgradient
wells LG-04 and LG-05. Additionally, the conductivity, sodium, and total dissolved
solids concentrations in well LG-05 each exceeded their respective groundwater
standards. No other constituents exceeded the WAC groundwater or secondary drinking
water standards during this sampling event.

Table 2 — Third Quarter 2016 Groundwater Test Results
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2.4 Statistical Evaluation

State health regulations under which Site closure is permitted require that the landfill
““...shall not cause exceedances of Chapter 173-200 WAC, Water Quality Standards for
Groundwater, and Chapter 246-290 WAC, Drinking Water Regulations.” The intent
of these regulations is to limit the impact that a landfill will have on the surrounding
groundwater resources. Collected groundwater samples are tested for primary and
secondary drinking water standards and dissolved metals, and the results are compared to
the standards listed in the above-referenced WACs. Where an exceedance to the
standards occurs, a statistical analysis is performed to determine the significance of the
change or exceedance. Each of these exceedances has been statistically analyzed using
DUMPStat per the Subtitle D regulations and as specifically referenced in the USEPA
guidance manual. Mean, standard deviation, prediction limits, and confidence values
were calculated using DUMPStat.

The Sens Trend analysis test was performed for the entire data set (from 1988 to present),
and the results of that analysis (the presence of increasing or decreasing concentration
trends) are recorded on the spreadsheet in Appendix B. The trend analysis in Appendix C
is performed on data from 2006 to present. This allows for placement of multiple
constituents on a single graph to better see any potential correlation between the analyzed
constituents. Per Ecology and Snohomish Health District request, the statistical
prediction limits are updated in the first quarter of the year and subsequent data sets are
compared against that prediction limit.

Based on the statistical analysis, the most exceedances to the statistically-derived
prediction limits for conventional chemistry parameters were observed in downgradient
wells LG-01 and LG-05. The bicarbonate, conductivity, magnesium, potassium, and
barium concentrations in wells LG-01 and LG-05 exceeded their respective prediction
limits. In addition, the alkalinity, calcium, chloride, nitrate, nitrite, sodium, sulfate, TDS,
TOC, and manganese concentrations in well LG-05 exceeded their respective prediction
limits. Downgradient well LG-04 appeared less impacted by leachate and contained only
one-(/) exceedance to the calculated prediction limits (barium) during the third quarter
sampling event. No prediction limit exceedances were noted in upgradient well LG-02
during the current monitoring event. Overall, there were 21 exceedances to the
calculated prediction limits for all wells during this quarter, which is less than the
exceedance totals for the previous quarter (26). The calculated exceedances to the
prediction limits in the third quarter are shown in Table 3 below.

6 Lake Goodwin Third Quarter 2016 Environmental Monitoring Report
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Tabie 3- Thzré Quartgr 2016 Statistical Summar}/ Prediction Limit Exceedances
: : : SR

S

1.G-01 - Rmav’%ona te, con dncf;vttv magnesium, i,eiassmm barium )
1G-02 | None -
LG-04 N Barium A )
- LG-05 Alkalinity, bicarbonate, calcium, chloride, csndugnniys magnesmm
nitrate, nitrite, potassium, sodium, sulfate, TDS, TOC, barium, manganese

There were 21 increasing concentration trends noted during the current monitoring period
(20 of which were noted in wells LG-01 and LG-05), and 10 decreasing trends, mostly in
well LG-04. Statistical Analysis results are included in Appendix C of this report.

3.4

R

ONITORING

LI

The iandﬁﬁ is not lined and there is no landfill gas collection syst In 2011, nine-(9

Nonase”

bar hole probes were installed for the purpose of monitorin {anéuﬂ genera‘ged methane
gas at appropriate locations through the top of the biomass. Monthly methane gas
monitoring of the Site was initiated during the fourth quarter of 2011. The probes were
vandalized in March 2012, and three-(3) replacement bar hole probes were installed in
November 2013. The existing bar hole probe locations are shown on the Monitoring
Network Map (Figure 5). Bar Hole Punch Gas Probe Installation Details are shown
in Table 4 below.

}:able 4 — Bar Hole Pun}ch (as Probe Installatwn Details

A monthly monitoring program was imnated by Sn{)homb‘z County Solid Waste
personnel in order to establish a database to be used in part for landfill stability
determination and for post-closure planning. Because the bar holes are placed through
the cap and into the waste, it is anticipated that measureable amounts of methane gas will
be present within these monitoring points for many years.

New iafdf 11 gas probes were placed at three-(3) of the original

locations on November 15, 2013. These gas probes were monitored for methane, oxygen,
and carbon dioxide on a monthly basis during the current quarter, and the results are
shown below on Table 5.
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Table 5 — Third Quarter 2016 Landfill Gas
itoring Results

LG-A1l 7/6/16 13 0 21
8/31/16 12 0 23
9/7/16 11 0 22
LG-B2 7/6/16 22 0 16
8/31/16 15 0 17
9/7/16 9 0 16
LG-C2 7/6/16 19 0 17
8/31/16 11 0 19
9/7/16 4 0 17

No measurable oxygen concentrations were present during the monthly gas probe
monitoring events during the third quarter of 2016, while methane concentrations
decreased and carbon dioxide concentrations were relatively stable over the course of the
quarter.

4.0 SUMMARY AND RECOMMENDATIONS

The groundwater data collected during the third quarter 2016 sampling event indicates
the following:

. The precipitation totals for the third quarter 2016 were lower than those measured
urmg the previous quarter. Groundwater elevations decreased in one-(/) well by

0.28 fe t; remained unchanged in one-(7) well, and increased by 0.32 to 0.96 foot
o ared to the previous quarter. Overall, the groundwater elevation trend of all
4well’ ‘has been steadily rising since 2005.

The groundwater gradient and flow direction were generally consistent with historical
- Site groundwater flow data.
_ . »Al,lf_'of the sampled wells contained arsenic concentrations that exceeded the arsenic
~.__* groundwater standard.
' e " The concentrations of constituents of concern and the numbers of constituents that
‘ %eXceeded’ their applicable groundwater standard limits and/or prediction limits in well
LG 05 were significantly higher than the surrounding wells during this sampling

the exceedance of groundwater standards and statistical prediction limits,

05 appears to be impacted. Lesser impacts were indicated in well LG-01,

nly constituent that exceeded regulatory goals in upgradient well LG-02 was
arSepié, which is naturally-occurring and not likely related to the landfill. Time series
plots based on the DUMPStat analysis indicates that there were fewer significant
decreasing trends (/0) than increasing trends (2/) during this sampling event.

e There were few dissolved metals impacts to the groundwater. Small exceedances to
the calculated prediction limits for magnesium, potassium, and barium were noted in
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wells LG-01 and LG-05. In addition, the barium concentration in well LG-04 and the
calcium, sodium, and manganese concentrations in LG-05 also exceeded their
respective prediction limits during the current monitoring period.

e Oxygen was consistently not detected at the monitored gas probe locations
throughout the quarter, which is consistent with the previous quarter. Methane
decreased and carbon dioxide generally increased slightly from the previous quarter
to the current quarter.

4.1 Conciusions/Recommendations

Tiﬁe thi‘u quarter 2016 analytical data indicates a continued moderate leachate impact to
the underlying Advance Outwash (Qva) aquifer below the Site, particularly at well
L.G-05. Statistical analysis indicates a number of significantly increasing trends, mostly
in weil LG-05, which is consistent with the last several groundwater sampling events.
Downgradient well LG-04 has shown a significant number of decreasing trends during
this same time period.

The data suggests that a leachate plume impacting groundwater could extend beyond the

[ Y22 T TN SL IR B L Ta s sreddn snmattecmaat e tlha lsmsmodiota <rietmettr
landfill boundaries downgradient to the north-northeast in the immediate vicinity of
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Figure 5
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Appendix A

Well Hydrographs
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Groundwater Elevation (ft MSL)
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Hydrograph
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This spreadsheet is from the paper, "A Spreadsheet Method For Estimating Hydraulic Gradient With Heads From Multiple Wells" submitted to Ground
Water, March, 2002. To use the program, enter the coordinates for the well locations in the columns labeled x and y (part of the [X] matrix), and the
water levels in the z column. The matrices are automatically updated and the gradient magnitude and direction are calculated in cell H36 and H41.

Site

Measurement Date

Well ID
LG-01
LG-02
LG-04
LG-05

5

6

7

8

9

10
1"
12
13
14
15
16
17
18
19
20

X-axis
646.57
21.47
458.30
205.32

COO0OO0DO0OO0OOCO0OO0O0OO0DTCOOO

Lake Goodwin Landfill
7/28/2016

[X] matrix [D] matrix
Y-axis GW Elev. D
299.26 153.78 1

2.50 154.88 1
579.89 152.44 1
748.45 152.89 1

0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1
0 0 1

Pt
646.57 21.47 458.3 205.32 0]
299.26 25 579.89 748.45 0
153.78 154.88 152.44 152.89 0
{(PIt[PT}
670708.9182  612981.5542 204009.435
612981.5542  986012.6122 249236.3549
204009.435  249236.3549 94249.4085
{[PItIPIY
4.70377E-06 -1.0574E-06 -7.38541E-06
-1.0574E-06  3.29652E-06 -6.42861E-06
-7.38541E-06 -6.42861E-06 4.35964E-05
{[PItIPTY[PIt
0.001589151 -0.001045506 0.000416729 -0.00095 0
-0.00068576 -0.001010125 0.000447035 0.001267 0
5.2465E-06 0.00657758 -0.000466783 0.000338 0
{[PIIPT}[P]t [D] = [A] matrix
A 5.58402E-06
B 1.84554E-05
C 0.006453633
Groundwater Gradient: 0.0030
Conductivity (ft/day): 83.3
Effective porosity: 20%
GW velocity: 1.24|ft/day
454|ft/year
Flow direction: 73.17]degrees relative to the positive x-axis

[N eNel

[ e I oo



Snohomish County Solid Wasts
Environmental Services Section
8915 Cathcart Way

Snohomish, WA 98296 Tel: (360) 668-7652

GROUND WATER ELEVATIONS

Lk Goodwin

Location Agquifer Date MSL Water Elev (F't)

LG-04 D 7/28/2016 152.44

LG-0s D 7/28/2016 152.89

LG-02 D 7/28/20316 154.88

LG-01 D 7/28/2016 153.78



Appendix B

Analytical Data Summary Table

Z Lake Goodwin Third Quarter 2016 Environmental Monitoring Report



Groundwater Statistical Summary: Third Quarter 2016
Lake Goodwin Landfill, Snohomish County, WA

Number | Number Secondary Down Gradient Wells Upgradient Well
of Prediction [ Drinking 1GW Stds LG-01 LG-04 LG-05 LG-02
Detects | Limit (a) Water | 173-200] 7/28/16 | D] V]Tr]CH 7/28/16 [D[V[Tr|CH 7/28/16 [D]V[Tr[CH 7/28/16 | D] V[TIr]Ch
CONVENTIONAL CHEMISTRY PARAMETERS (mg/L)
Alkalinity (as CaCO3) lognor 44 44 183.2996 - - 180 PITIN 130 490 VIIT]N 98
Ammonia Nitrogen nonpar 40 10 0.056 - - 0.005 jU 0.005 [U 0.005 U 0.005 [U
Bicarbonate lognor 44 44 160.1323 - - 180 ViI1]Y 130 D|N 490 VI IIN 98
Calcium, Dissolved nonpar 44 44 3.2 - e 20.1 I[N 20.9 DIN 45.9 VIIT]N 15
Chemical Oxygen Demand | nonpar 40 3 26 - - 10 U 10 U 15 10 U
Chloride normal 44 44 9.69 250 250 6.51 1 {N] 7.89 Pl TIN|] 226 V{I[N] 522
Conductivity (umhos/cm) lognor 44 44 368.633 e T00 390 V] IiN 290 DIN] 1000 VII{N 240
Magnesium, Dissolved nonpar 44 44 2515 e - 30.2 V] IIN 18.7 67.2 VII{N 14.2
Nitrate Nitrogen (mg-N/L) nonpar 44 44 6 10 10 2.5 iy 1.00 8.2 i Y 1.2
Nitrite Nitrogen (mg-N/L) nonpar 41 8 0.011 1 1 0.001 jU 0.001 JU 0.044 \ 0.001 [U
pH (std units) nonpar 44 44 5.99-7.51| 6.5-85 | 6.5-85 6.52 D[N] 6.22 D|N] 6.32 DiN] 7.00 D[N
Potassium, Dissolved normal 44 44 3.5314 - - 4.08 VIIY 3.28 8.71 V] I[N 2.87
Sodium, Dissolved nonpar 43 43 13.8 - 20 9,74 D|N 9.63 DIN 61 \ 8.45
Sulfate lognor 44 44 20,2636 250 250 16.9 11.8 37 Vv 12.6
Total Dissolved Sotids nonpar 44 44 550 500 500 250 I[N 170 630 ViI|N 190
Total Organic Carbon nonpar 44 20 19 - - 7.4 9.1 60 Vil|{N 4.2
DISSOLVED METALS EPA Methods 200.7/200.8 (mgiL)
Arsenic nonpar 38 38 0.0078 0.01 0.00005 | 0.000644 0.000376 DY] 0.00117 0.00406
Barium nonpar 39 39 0.0193 2 1 0.0207 ViH[N] 0.023 Vv 0.0789 V] IIN] 0.0109
Cadmium nonpar 40 13 0.0002 0.005 0,005 §0.000025]|U 0.000025 | U 0.000025 0.000025| U
Chromium normal 41 34 0.0091 0.1 0.05 0.005 JU 0.005 [U 0.005 (U 0.0057
Cobalt nonpar 44 8 0.008 — i 0.005 JU 0.005 U 0.005 [U{P 0.005 |U
Copper nonpar 40 11 0.005 1.3 1 0.005 jU 0.005 |U 0.005 (U 0.0056 U
Iron nonpar 44 7 0.031 0.3 0.3 0.02 0.005 U 0.012 0.005 {U
Manganese nonpar 41 17 0.0061 0.05 0.05 0.0019 0.0009 (U 0.0124 Vv 0.001 {U
Nickel nonpar 44 0 0.005 - 0.1 0.002 |U 0.002 fU 0.002 |U 0.002 JU
ethods 200.7/200.8 (mg/L|

Arsenic 0.07__]0.00005] 0.0005 0.000293 0.000907 0.00346
Barium 2 1 0.0205 0.023 0.0798 0.0109
Cadmium 0.005 0.005 10.000025fU 0.000025{ U 0.000025| U 0.000025 [ U
Chromium 0.1 0.05 0.005 [U 0.005 U 0005 |U 0.0057
Cobalt - e 0.005 [U 0.005 JU 0.005 (U 0.005 |U
Copper 1.3 1 0.005 |U 0.005 fU 0.005 U 0.005 {U
Iron 0.3 0.3 0.033 0.023 0.154 0.037
Manganese 0.05 0.05 0.0015 0.0011 0.0221 0.0009 U
Nickel = 0.1 0.002 (U 0.002 {U 0.002 U 0.002 |U

D: U =indicates compound was not detected ai the given reporting imit
V: E= Exceedance, walting verification based on subsequent lab data; V= Exceedance verified based on previous lab data; P=Passed, previous exceedance not verified based on current lab date
Tr: I=increasing Trend, D=Decreasing Trend;

Ch: Y indicates a change in trend from previous quarter; N means no change in trend.
The groundwater standards listed are based on the Washington Administrative Code (WAC) 173-200 groundwater fimits as modified by the TMS 91-11 standards - the most restrictive of the two is usec

* = Non-detect; exceedance due to elevated laboratory reporting limi

SASOLIDWST\ESS\Reports\DOE\Lake Goodwin\201613Q16\Appx B - Lake Goodwin 3016
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Goodwin Landfill

Most Current Downgradient Monitoring Data

able 2

Analysis prepared on: 9/16/2016

Constituent Units Well Date Result Pred. Limit
Alkalinity {(as caco3} mg/L LG-01 (7/28/2G16 180.0000 |~ 182.0409
Ammonia nitrogen mg/L LG-01 07/28/2016 ND 0.0050 0.0560
Bicarbonate mg/L LG-01 07/28/2016 180.0000 | *** 159.1344
Chemical oxygen demand mg/L LG-01 07/28/2016 ND 10.0060 26.0000
Chiloride mg/L LG-01 07/28/2016 6.5100 9.6903
Conductivity umhos/cm | LG-01 07/28/2016 390.0000 366.7059
Dissolved antimony U mg/t LG-01 04/14/2018 ND 0.0002 0.0100
Dissolved arsenic mg/L LG-01 07/28/2018 0.0008 0.0078
Dissolved barium mg/L LG-01 07/28/20186 0.0207 | *** 0.0193
Dissolved beryllium U mg/l L.G-01 07/28/2016 ND 0.0003 0.0005
Dissolved cadmium U mgll LG-01 07/28/2016 ND 0.0000 0.0002
Dissolved calcium mg/L 1L G-01 07/28/20186 20.1000 31.2000
Dissolved chromium U mg/l L G-01 07/28/2016 ND 0.0050 0.0091
Dissolved cobalt U mgll LG-01 07/28/20616 ND £.0050 0.0080
Dissoived copper mg/L { G-01 07/28/2016 ND 0.0050 0.0050
Dissolved iron U mg/l LG-01 07/28/2016 0.0200 0.0310
Dissoived lead U mgfl {1 G-01 04/14/2016 0.0001 0.0010
Dissolved magnesium ma/l. LG-01 07/28/2016 30.2000 | = 25.1500
Dissolved manganese U mg/t LG-01 07/28/2018 0.001¢ 0.0061
Dissolved nickel U mgf LG-01 07/28/2G16 ND 0.0020 0.0050
Dissolved potassium mg/L LG-01 07/28/2016 4.0800 *= 3.5229
Dissolved selenium U mg/t LG-01 04/14/2016 0.0008 $.0020
Dissolved silver U mgft LG-01 04/14/2016 ND 0.0001 4.2501
Dissolved sodium mag/L 1 G-01 07/28/2016 9.7400 13.8000
Dissolved thaltium U mgll LG-01 04/14/2016 ND 0.0000 0.0010
Dissolved vanadium U mg/ LG-01 04/14/2016 ND 0.0100 0.0100
Dissolved zinc mg/L LG-01 04/14/2016 0.0086 * 0.0070
Nitrate nitrogen mg-N/i. LG-01 07/28/2016 2.5000 6.0000
Nitrite nitrogen mg-N/L L G-01 07/28/2016 ND 0.0010 0.0110
pH std units | LG-01 07/28/2016 6.5200 589- 7.51
Sulfate ma/t. LG-01 07/28/2016 16.8000 | ** 20.1473
Total dissoived solids mg/L LG-G1 07/28/2016 250.000C 550.60060
Total organic carbon U mg/l LG-01 07/28/2016 7.4000 19.0000
Alkalinity {(as caco3) mg/L LG-04 07/28/2018 130.0000 182.0409
Ammonia n mg/! 1LG-04 07/28/20186 ND 0.0050 0.0560
Bicarbonate mg/L LG-04 07/28/2016 130.0000 159.1344
Chemical oxygen demand mg/L LG-04 07/28/2016 ND 10.0000 26.0000
Chioride mg/L LG-04 07/28/20186 8.0250 | ** 9.6803
Conductivity umhos/cm | LG-04 07/28/201 290.9000 366.7058
Dissolved antimony U mg/ LG-04 04/14/2016 ND 0.0002 0.0100
Dissolved arsenic mg/l LG-04 07/28/2016 0.0004 0.06078
Dissolved barium mg/L LG-04 07/28/2016 0.0230 % 0.0193
Dissolved beryllium U mglt LG-04 07/28/2016 ND 0.0003 0.0005
Dissolved cadmium U mg/ LG-04 07/28/2016 ND 0.0000 0.0002
Dissolved calcium ma/L LG-04 07/28/2016 21.3000 31.2000
Dissolved chromium U moft LG-04 07/28/2018 ND 0.0050 0.0091
Dissolved cobalt U mglt LG-04 07/28/2016 ND 0.6050 0.0080
Dissolved copper mg/L LG-04 07/28/20186 ND 0.0050 0.0050
Dissolved iron U mgfl L.G-04 07/28/2016 ND $.0050 0.0310
Dissoived lead U mgfi LG-04 04/14/2016 ND 0.0001 0.0010
Dissolved magnesium mg/L LG-04 07/28/2016 18.3500 251500
Dissolved manganese U mght LG-04 07/28/2018 ND 0.0008 £.0061
Dissolved nickel U mgfl LG-04 07/28/20186 ND 0.0020 0.0050

*

TxE

*huE

FEREEE

data io

ND = Not Detected, result = detection limit.

* - Current value failed - awailing verification.
** - Current value passed - previous exceedance not verified.
- Current value failed - exceedance verified.
- Current value passed - awaiting one more verification.
- Insufficient background

compute prediction limit.

Prepared by: Snchomish County Solid Waste




Goodwin Landfill Analysis prepared on: 9/16/2016

Table 2
Most Current Downgradient Monitoring Data
Constituent Units Weli Date Result Pred. Limit
Dissoived potassium mg/L. LG-04 07/28/2016 3.2300 3.5229
Dissolved selenium U mg/t LG-04 04/14/2016 ND 0.0003 0.0020
Dissolved silver U mgll LG-04 04/14/2016 ND 0.0001 4.2501
Dissolved sodium mg/L LG-04 07/28/2016 9.3450 13.8000
Dissolved thallium U mg/l LG-04 04/14/2016 ND 0.0000 0.0010
Dissolved vanadium U mg/l LG-04 04/14/2016 ND 0.0100 0.0100
Dissolved zinc mg/L LG-04 04/14/2016 ND 0.0020 0.0070
Nitrate nitrogen mg-N/L LG-04 07/28/2016 0.9900 6.0000
Nitrite nitrogen mg-N/L LG-04 07/28/2016 ND 0.0010 0.0110
pH std units | LG-04 07/28/2016 6.2200 5.99- 7.51
Sulfate mg/L LG-04 07/28/2016 12.2000 20.1473
Total dissolved solids mg/L LG-04 07/28/2016 185.0000 550.0000
Total organic carbon U mg/l LG-04 07/28/2016 7.8000 19.0000
Alkalinity (as caco3) mg/L LG-05 07/28/2016 490.0000 | *** 182.0409
Ammonia nitrogen mg/L LG-05 07/28/2016 ND 0.0050 0.0560
Bicarbonate mg/L LG-05 07/28/2016 490.0000 | *** 159.1344
Chemical oxygen demand mg/L LG-05 07/28/2016 15.0000 26.0000
Chloride mg/L LG-05 07/28/2016 22.6000 *** 9.6903
Conductivity umhos/cm | LG-05 07/28/2016 1000.0000 | *** 366.7059
Dissolved antimony U mg/l LG-05 04/14/2016 ND 0.0002 0.0100
Dissolved arsenic mg/L LG-05 07/28/2016 0.0012 0.0078
Dissolved barium mg/L LG-05 07/28/2016 0.0789 | *** 0.0193
Dissolved beryllium U mg/l LG-05 07/28/2016 ND 0.0003 0.0005
Dissolved cadmium U mgll LG-05 07/28/2016 0.0000 0.0002
Dissolved calcium mg/L LG-05 07/28/2016 45.9000 | *** 31.2000
Dissolved chromium U mgfl LG-05 07/28/2016 ND 0.0050 0.0091
Dissolved cobalt U mgfl LG-05 07/28/2016 ND 0.0050 | ** 0.0080
Dissolved copper mg/L LG-05 07/28/2016 ND 0.0050 0.0050
Dissolved iron U mg/t LG-05 07/28/2016 0.0120 0.0310
Dissolved lead U mg/l LG-05 04/14/2016 ND 0.0001 0.0010
Dissolved magnesium mg/L LG-05 07/28/2016 67.2000 | *** 25.1500
Dissolved manganese U mgll LG-05 07/28/2016 0.0124 | *** 0.0061
Dissolved nickel U mg/l LG-05 07/28/2016 ND 0.0020 0.0050
Dissolved potassium mg/L LG-05 07/28/2016 8.7100 | ¥ 3.5229
Dissolved selenium U mg/l LG-05 04/14/2016 0.0009 0.0020
Dissolved silver U mg/! LG-05 04/14/2016 ND 0.0001 4.2501
Dissolved sodium mg/L LG-05 07/28/2016 61.0000 | *** 13.8000
Dissolved thallium U mg/l LG-05 04/14/2016 ND 0.0000 0.0010
Dissolved vanadium U mg/l LG-05 04/14/2016 ND 0.0100 0.0100
Dissolved zinc mg/L. LG-05 04/14/2016 0.0040 0.0070
Nitrate nitrogen mg-N/L LG-05 07/28/2016 8.2000 | *** 6.0000
Nitrite nitrogen mg-N/L LG-05 07/28/2016 0.0440 | *** 0.0110
pH std units | LG-05 07/28/2016 6.3200 5.99- 7.51
Sulfate mg/L LG-05 07/28/2016 37.0000 | *** 20.1473
Total dissolved solids mg/L LG-05 07/28/2016 630.0000 | *** 550.0000
Total organic carbon U mgl/l LG-05 07/28/2016 60.0000 | * 19.0000

*

- Current value failed - awaiting verification.

- Current value passed - previous exceedance not verified.
- Current value failed - exceedance verified.

- Current value passed - awaiting one more verification.

- Insufficient background data to compute prediction limit.
ND = Not Detected, result = detection limit.

ok
Tk
Fhkk

Fhkkk

2 Prepared by: Snohomish County Solid Waste



Goodwin Landfill

Tahia §

Analysis prepared on: 9/16/2016

Summary Statistics and Prediction Limits

Constituent Units Model Type | N | Detect Mean SD Pred Limit | Conf
Alkalinity (as caco3) mg/L lognor 44 44, 45172, 0.2812 182.0409
Ammonia nitrogen mg/L nonpar 40 10 0.0560; 0.98
Bicarbonate mg/L lognor 44 44| 45793, 0.2007 159.1344
Chemical oxygen demand mg/b nonpar 40 3 28.00060; 098
Chiloride mg/L normal 44 44 69182 1.1345 9.6903
Conductivity umhos/cm | lognor 44 441 55505 0.1448 366.7059
Dissolved antimony U mogft nonpar 33 10 0.0100, G.9¢
Dissolved arsenic mg/L nonpar 38 38 0.0078! 099
Dissolved barium mg/l. nonpar 32 39 0.0193; 0.99
Dissolved beryllium U mg/t nonpar 44 0 0.0005| 098
Dissolved cadmium U mg/! nonpar 40 13 0.6002; 0.99
Dissoived calcium mg/t nonpar 44 44 31.2000! 0.2
Dissolved chromium U mg/l normai 41 34| 0£.0038, 00022 0.0081
Dissolved cobalt U mgfl nonpar 44 8 0.0080! 0.89
Dissolved copper mg/L nonpar 40 11 0.0050| 0€.89
Dissolved iron U mgh nonpar 44 7 0.0310, 099
Dissolved iead U mg/t nonpar 32 4 8.0010! 08¢
Dissolved magnesium mg/L nonpar 44 44 251506, 0.95
Dissolved manganese U mg/t nonpar 41 17 0.0061! 0.99
Dissolved nickei U mgfl nonpar 44 0 0.0050, 0.99
Dissolved potassium mg/L normal 44 44| 2.8674 0$.2683 3.62289
Dissolved selenium U mgf nonpar 32 10 0.0020; 0.99
Dissolved silver U mg/i nonpar 32 3 4.2501) 0.99
Dissolved sodium mag/L nonpar 43 43 13.8000; 0.99
Dissolved thallium U mgfl nonpar 32 1 0.0010] 0.99
Dissolved vanadium U mgh nonpar 31 5 00100, 099
Dissolved zinc mg/L nonpar 32 12 0.0070| 0.99
Nitrate nitrogen mg-N/L nonpar 44 44 6.0000) 0.9%
Nitrite nitrogen mg-N/L nonpar 41 8 0.0110| 0.98
pH std units | nonpar 44 44 589 751 0.98
Sulfate mg/L lognor 44 441 26133 0.1595 20.1473
Total dissolved solids mg/L nonpar 44 44 550.0000) 0.9%
Total organic carbon U mg/ nonpar 44 20 19.0000, 0.99
* - Confidence level for passing initial test or one verification resample at all downgradient wells for a single constituent

(nonparametric test only).

Model Type refers to type of prediction limit.

For lognormal limit, mean and sd in natural log units and prediction limit in original units.

All sample sizes and statistics are based on outlier free data.

For nonparametric limits, median reporting limits are substituted for extreme reporting limit values.

Prepared by: Snohomish County Solid Waste



Appendix C

Groundwater Statistical Analyses

Lake Goodwin Third Quarter 2016 Environmental Monitoring Report



Goodwin Landfill Analysis prepared on: 8/16/2016

False Positive and False Negative Rates for Current
Intra-Well Control Charts Monitoring Program
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1 Prepared by: Snohomish County Solid Waste
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Goodwin Landfiil Analysis prepared on: 9/16/2018

False Positive and False Negative Rates for Current
Upgradient vs. Downgradient Monitoring Program
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Goodwin Landfill
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Goodwin Landfill

Analysis prepared on: 9/16/2016
Time Series
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1 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
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Goodwin Landgfill Analysis prepared on: 9/16/2016
Time Serles
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Goodwin Landfiit Analysis prepared on: 8/16/2016
Time Series
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Goodwin Landfill

Time Series

Analysis prepared on: 9/16/2016

Detect u LG-01
Dissolved barium
ND | — .
Significant Increasing Trend
Qutlier O 0.1000 -
0.0900 -
0.0800 -
0.0700 - ";\;
m 0.0600 -
9 0.0500
|i 0.0400 - \
0.0300 - m -
0.0200 - ] : s “Ml
[] i [*]
Trend test 0.0100 - vl -
0.0000 \——————
MCL Limit 90 95
Samplesill & Year
Graph 9
5 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
1
Detect | LG-01
Dissolved calcium
ND L Significant Increasing Trend
Outlier O 50. -
45, 4
40. -
35. -
m 30.-
7 “ e, %
L 20. 4 J ﬁ e
1 5 3 x‘
10. - |
Trend test 5. n
O. T 7 2
MCL Limit 90 95 00 20
Samplesi -

Graph 12

Prepared by: Snohomish County Solid Waste




Goodwin Landfill

Analysis prepared on: 8/16/2016
Time Series

Detect

LG-01

) Dissolved magnesium
ND = Significant Increasing Trend
Outlier O 50.
45. -
40, -
35. -
m 30. -
? 25, 4
g'_ 20. 8
15.
10. 4
Trend test: 5. 1
MCL Limit- s 9500
Samples® B Vear
Graph 18
7 Prepared by: Snohomish County Solid Waste
Goodwin Landfili Analysis prepared on: 8/16/2016
Time Series
Detect & LG-01
- Dissolved potassium
ND - Significant Increasing Trend
Outlier O 10.0 -
9.0
8.0+
7.0 1
m 8.6
g 5.0 1
/ 4.0+
- 3.0
2.0
Trend tes 1.0
0.0 — —
MCL Limit 90 95 ols 20
Samples B B v

Solid Waste




Goodwin Landfill

Analysis prepared on: 9/16/2016
Time Series

Detect | LG-01
Dissolved sodium
ND L] Significant Decreasing Trend
Outlier O 50. -
45, -
40. ]
35. 1
m 30.-
g 25. 1 -
,f 20. ‘k- »
15. -
10. -
Trend tes 5. -
0. S .
MCL Limit - - 90 95 00
Samplesilt & Year
Graph 24
9 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
Detect N LG-01
. Nitrate nitrogen
ND L Significant Increasing Trend
Outlier O 10.0 5
E =
3 1
m |
g
- 1.00 4
N :
/ ]
L ]
Trend test e |
0.100 L
MCL Limit 90
Samplesit 1 Year

Graph 28

Prepared by: Snochomish County Solid Waste




Goodwin Landfill

Analysis prepared on: 9/16/2016

Time Series

Detect B8 LG-01
pH
' .
ND = Significant Decreasing Trend
Qutlier O 10.0 -
s
H
d
5.0
4.0
3.0
2.0-
Trend test 1.0
) , 00—
MCL Limit - 90 95 00
Samples® 8 Year
Graph 30
" Prepared by: Snohomish County Solid Waste
Gooedwin Landfilt Analysis prepared on: 8/16/2016
Time Series
Detect & LG-01
- Total dissecived solids
ND i Significant Increasing Trend
Outlier O 560. -
450,
400. -
350. -
m 300.
? 250.
L 2?0. -
150. -
100.
Trend test 50. -
0. — >
MCL Limit 80 95 00 20

Samples B -8

Year

Graph 32




Goodwin Landfill
Time Series

Analysis prepared on: 9/16/2016

Detect | LG-02
pH
ND 0 Significant Decreasing Trend
Outlier O 100~ - -
9.0 -
S 8.0 4
ctj 7.0
6.0
u 50“
n 4.0
i 3.0
; 2.0
Trend test 1.0 1
L T S m—
MCL Limit 90 95 00
Samplesi@ W Year
Graph 63
13 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
Detect | LG-04
B Bicarbonate
ND = Significant Decreasing Trend
Outlier O 1000. 5
E
B
1
100. 2
m 3
g ]
/ ] i
L 1004 i
3
Trend test i 1
104y
MCL Limit - - 90 95 00
Samplesll-—H Year

Graph 69

Prepared by: Snohomish County Solid Waste




Goodwin Landfilf Analysis prepared on: 8/16/2016
Time Series

| Detect B | i.G-04
Chioride
ND ]

Significant Increasing Trend

QOutlier O
m
g
/
L

Trend test?

MCL Limit

Samples® B Year

Graph 71
15 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 8/16/2016
Time Series
Detect B LG-04
N Conductivity
ND L Significant Decreasing Trend
OQutlier O 1000. -
300. -
u 800, 4
m 700.
h 860, 4
o 500. -
j‘ 400.
c 300.
m 200,
100. 4
MCL Limit - - 90 95 00 20
Samples® B Year

Graph 72

Prepared by: Snchomish Count

ed by: h County Solid Waste




Goodwin Landfill

Time Series

Analysis prepared on: 9/16/2016

Detect | LG-04
_ Dissolved arsenic
ND U Significant Decreasing Trend
Outlier O 0.0020 - ]
0.0018 - .
0.0016
0.0014 -
m  0.0012
9 0.0010-
( 0.0008 -
0.0006 -
0.0004 -
Trend test: 0.0002 -
0.0000 — o s B
MCL Limit 90 95 00
Samples W Year '
Median ND ¢
Graph 74
17 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
1 .
Detect n LG-04
o Dissolved calcium
ND L Significant Decreasing Trend
Outlier O 50. -
45, 4
40. +
35. 4
m 30. 1 ‘
f}] 25. 4 ‘
L 20. -
15. 1 :
10. - |
Trend test i 5.4
0. S— —
MCL Limit 90 95 00
Samples @ H Year

Graph 78

Prepared by: Snohomish County Sofid Waste




Geodwin Landfill

Analysis prepared on: 8/16/2016
Time Series

Detect B LG-04
N Dissclved sodium
ND — Significant Decreasing Trend
Qutlier O 50. -
45, -
40. -
35.
m 30.4
g 25. -
! 20.
L 0
15.
10. -
Trend test 5.
G. — . ———
ACL Limit 90 95 00
< i ;
Samples B B Year
Graph 90
19 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
Detect B LG-04
pH
1] ] e e .
ND = Significant Decreasing Trend
Qutlier O 10.0 -
s
t
d
u
n
i
t 2.0
. ) S P
Trend test 1.0
0.0 ——
MCL Limit 90 95 00
H
SamplesB 8§ ear

ish County Solid Waste




Goodwin Landfilt

Time Series

Analysis prepared on: 9/16/2016

LG-05

Detect n
Alkalinity (as caco3
ND o Significant Increasing Trend
Outlier O 1000. -
900. -
800.
700. +
m 600. -
g ]
y 500. .,h
L 400. - . ]
300, iy
200. w
Trend test 100. -
MCL Limit 90 95 00
Samplesl - & Year
Graph 100
21 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
Detect n LG-05
- Bicarbonate
ND L Significant Increasing Trend
Outlier O 1000. -
900. -
800. -
700. +
m 600. -
g 500.
ﬁ 400. -
300. 4
200. 4
Trend test i 100. -
0. e ——
MCL Limit 90 95 00
Samplesl-- M Year

Graph 102

Prepared by: Snohomish County Soiid Waste




Goodwin Landfiil

Analysis prepared on: 9/16/2016

Time Series

Detect B Li-Uo
) _ Chioride
ND = Significant Increasing Trend
Outlier O 50. -
45, 4
40, 1
35. 4
m 30.
g 25. 4
/ 20. -
L
15. 4
10. 4
Trend test 5.4
I -
MCL Limit 90
SamplesBE B Year
Graph 104
23 Prepared by: Snohomish County Solid Waste
Goodwin Landfili Analysis prepared on: 9/16/2016
Time Series
Detect ] LG-05
- Conductivity
ND - Significant Increasing Trend
Cutlier O 10000. 3
U 1000. 5
m E
h 3
o 100 E
7 1
¢ 10.0 4
Trend test i
1.00 — — — ey
MCL Limit - 90 95 00 05 20
a , y
Samples& 8 Year

Graph 105




Goodwin Landfill
Time Series

Analysis prepared on: 9/16/2016

Detect n LG-05
Dissolved barium
ND : Significant Increasing Trend
Qutlier O 0.5000 -
‘ 0.4500 -
0.4000 -
0.3500 -
m  (.3000 -
9 0.25004 g
| 020004
0.1500 - |
0.1000 -
Trend test | 0.0500 -
0.0000 .
MCL Limit 90
Samplesi¥ - B Year
Graph 108
25 Prepared by: Snohomish County Solid Waste
Goodwin Landfili Analysis prepared on: 9/16/2016
Time Series
Detect n LG-05
B Dissolved calcium
ND U Significant Increasing Trend
Outlier O 1000. -
| 3
- ] |
g 100. 4
/ ]
L )
Trend test B |
10.0 — , e
MCL Limit 90 95 00
Samplesii--B Year

Graph 111

Prepared by: Snohomish County Solid Waste




Goodwin Landfill Analysis prepared on: 9/16/2018
Time Series

Detect ] LG-05
- Dissolved magnesium
ND = Significant Increasing Trend
Outlier O 200. -
180. 4
160. -
140. 1
m 120. 4
g 100. -
! 80. -
- 50. 4
40, +
Trend tes 20. 1
0.1 ; T
MCL Limit - - 90 95 00
SamplesB B Year
Graph 117
27 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 8/16/2016
Time Series
Detect B’ LG-05
7 W Dissolved potassium
ND = Significant Increasing Trend
Outlier O 10.0 &
9.0 - ]
8_ i
7.0
m 8.0+
g 50-
/ 40-
L .
3.0
2.0-
Trend test: 1.0
MCL Limit 90 95 0o
Sampies @ -8 Year
Graph 120
28 Prepared by: Snoh




Goodwin Landfill

Analysis prepared on: 9/16/2016
Time Series

Detect [ | LG-05
pH
ND ] . .
= Significant Decreasing Trend
Outlier C 10.0 -
9.0 1
s 8.0 -
ST el A,
d 6.0 - ‘ w
n 4.04
i 3.0 -
; 2.0-
Trend test 1.0
00, e
MCL Limit - 90 95 00
Samplesit - W Year
Graph 129
29 Prepared by: Snohomish County Solid Waste
Goodwin Landfill Analysis prepared on: 9/16/2016
Time Series
Detect | LG-05
) Total dissolved solids
ND 0 Significant Increasing Trend
Outlier O 1000. - "
900. -
800. - !
700. 1
m 600. -
g 500.
! a00.- |
300. -
200. n
Trend test §i 100. -
0. — Tt T T T T
MCL Limit - 90 95 00
Samplesill— 1 Year

Graph 131

Prepared by: Snohomish County Solid Waste




Goodwin Landfili

Time Series

Analysis prepared on: 8/16/2016

Detect ]
ND [

Cutlier O

Trend test

MCL Limit

Samples B

b dd L

LG-05
Total organic carbon
Significant Increasing Trend

1.00 —

Median ND ©

Graph 132

Prepared by: Snohomish County Solid Waste

Goodwin Landfiil

Time Series Plot for L.G-01

600.0 ¢

5000

4000 4.

3000 ¥

ma/L

2006 -

1000 1

~ 10.0

ma/l.

Year

O Neondetect

T Alkalinity (as caco3) (cc: 773)

Bicarbonate {cc 171}
< Conductivity {cc: 237}
Total dissolved s

Chlsride {cc ~161)
pH {cc: -.366)
Hitrate nitrogen (cc: .564)

Pregared oy: Snchamish County Solid Waste




Time Series Plot for LG-O01

50.0 -

45.0 -

40.0 -

350

30.0

mg/L

25.0 -
200 -
15.0
10.0

50 4

00 ——F—

~ 0.0800
- 0.0700
- 0.0600
F 0.0500

;- 0.0400

mg/L

~ 0.0300

- 0.0200

O Nondetect

)

Dissolved calcium (cc: 166)
= Dissolved magnesium (cc: .210)
~ Dissolved potassium {cc: -.097)
Dissoived sodium (cc: -.784)

{ " Dissolved barium (cc: -194)

!3tepared by: Snchomish County Sofid Waste

Goodwin Landfif

Time Series Plot for LG-02

10.0

9.0

std units

3.0 +

2.0

0.0

o]

o7

o8

Year

O Nondetect

7 pH (et -.553)

Prepared by: Snohomish County Solid Waste




Time Series Plot

for LG-04

7 T ]
40.0 4 8000
35.0 4
=~ 5000
306
4000
E‘ - 300.0 g
200.0
100.0
LAY
C  Nondetact

A Chioride {cc: 167)

+ Dissolved calcium {cc: -.492}

<> Dissolved arsenic {cc: -.624)
Dissofved sodium (cc: 819}

pH {cc: -.624)

" Bicarbonate (cc: - 549)
Conductivity {cc: -194)

Prepared by: Saohomish County Solig Waste

Goadwin Landfill

Time Series Piot for LG-05

my/L

1000

800

4G0

my/t

200

Chioride {cc: -.219)
+ pH {cc: ~.508}
Total organic carbon {cg: .044)

Conductivity {c¢: 190)

Total dissoived sofids {cc: .434)
| Alkatinity {as cacod) (¢ .908)
> Blcarbonate {cc 428)

neliernish County Sofid Waste




Goodwin Landfill

Time Series Piot for LG-05

400.0 +

350.0 4

3000

250.0

mg/L

200.0 +

1500

100.0

50.0

r 0.300

- 0.250

+ 0.200

F 0.150

mg/L

- 0100

"+ 0.050

O Nondetect

7 Dissolved magnesium (cc: .390}
2 Dissolved calcium (cc: .143)
< Dissolved potassium (cc: .203)

7 Dissolved barium {cc: .002)

Prepared by: Snohomish County Solid Waste




