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Cedar Hills Regional Landfill Summary of Quarterly Environmental Monitoring
Second Quarter of 2015

This summary contains a discussion of quarterly environmental monitoring results for
groundwater and surface water quality and landfill gas migration monitoring for Cedar Hills
Regional Landfill.

Environmental samples were collected and analyzed in accordance with the Quality Assurance
Project Plan for Environmental Monitoring at King County Solid Waste Facilities (QAPP).
This document contains procedures to ensure data quality, consistency and documentation.

The planned construction of a new disposal area at Cedar Hills, Area 8, has necessitated the
abandonment of five monitoring wells located within the new area. On April 1, 2015,
regional aquifer wells MW-70, MW-77, MW-78 and perched zone wells MW-96 and MW-
97 were decommissioned per Chapter 173-160-381 WAC by a licensed well contractor.

1.0 Quarterly Results and Analysis

This Section discusses the monitoring results and how they compare to previously
collected data at the site.

1.1 Groundwater

Groundwater monitoring well details and locations are presented in Table 1 and
Figure 1. Monitoring activities for the third quarter are listed in Table 2.

1.11 Regional Aquifer

Regional aquifer analysis results for this quarter are consistent with past results.

For discussion and graphical presentation, monitoring wells are grouped together
according to the flow path analysis for the regional aquifer.

Groundwater elevations and potentiometric surfaces are within historical ranges and
reflect seasonal responses to precipitation. Potentiometric Surface Map and
Groundwater Flow Analysis can be found in Appendix A. Elevations measured this
quarter conform to the current hydrogeologic model.

Exceedances of regulatory standards are tabulated and presented in Table 3.
Groundwater samples were analyzed for both dissolved and total metal fractions per
WAC 173-351-430(2)(b)(ii) as revised. Results for metals listed in WAC 173-351-990
Appendix | were compared to water quality standards. This has resulted in more
exceedances for arsenic but does not indicate a change in water quality as the dissolved
concentrations remained similar. These results reflect the change in analytical procedure.

Primary Ground Water Quality Criteria were exceeded for total arsenic in upgradient
and crossgradient wells MW-93 and MW-21, MW-99, which generally has arsenic
levels exceeding the primary standard was not sampled for metals this quarter. Wells
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interior, vertical to facilities MW-64, MW-67, MW-68 and MW-100; and downgradient
wells MW-69, MW-80, MW-86, MW-89 and MW-91 also exceeded the standard for
arsenic. Trichloroethene exceeded the groundwater criterion in upgradient wells MW-76
and MW-82; and vinyl chloride exceeded criteria in MW-65. Secondary standards
(dissolved iron and dissolved manganese) were exceeded in numerous regional wells.
These results are consistent with past analyses.

The change to a comparison of Appendix | metals to standards using the total fraction
leads to concentration increases as a result of dissolving particulates in the sample rather
than filtering them out. This was an expected result of the methodology change.

Trilinear Diagrams (Figures 2 through 6) indicate water quality type (hydrochemical
facie) based on dissolved ion distribution. The diagrams are useful to recognize spatial
variability, potential analytical error or change in hydrochemical facie over time. All
regional samples are within the calcium-magnesium-bicarbonate hydrochemical facie.
Data are consistent with previous quarters. lon balance calculations (Table 4) indicate
no analytical error in regional aquifer samples as all samples are within 10% on the ion
balance.

Intra-well prediction limits are calculated annually using data collected through the end
of the previous calendar year (2014). Comparison to calculated prediction limits
provides an indication of whether a change in concentration represents normal
variability or a change in water quality. This quarter, nitrate in upgradient wells MW-
56, MW-76 and MW-94 and exceeded prediction limits (Table 5). Adequate
background data sets for total metals have now been collected and used to establish
initial prediction limit values for Appendix | metals. These calculations indicate limit
exceedances for arsenic and barium in down gradient well MW-80. These results will be
evaluated per the protocol described in the Environmental Monitoring Sampling and
Analysis Plan for Cedar Hills Regional Landfill.

Volatile Organic Compound (VOC) detections are presented in Table 6. Present are
regularly occurring detections of chlorinated VOCs and their breakdown products from
the upgradient Queen City Farms (QCF) Site, which include trichloroethene (TCE) in
monitoring wells MW-76, MW-82, MW-83, and MW-94; cis-1,2-dichloroethene was
detected in MW-56, MW-59 and MW-76; tetrachloroethene (PCE) in MW-76 and vinyl
chloride (VC) in MW-65. These upgradient well detections are consistent with past data
and continuing migration from QCF.

Methylene chloride and chloromethane were detected in Field and Trip Blanks as well
as in samples from wells MW-99, MW-75 and MW-87-, all attributable to blank
contamination. Quality Assurance /Quality Control (QA/QC) samples (field blanks, trip
blanks, and method blanks) detections appear in Table 13.

1.12 Perched Zones

Analysis results for the perched zones this quarter are consistent with past results.
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Groundwater elevations measured during the quarter are within historical ranges.
Samples were collected from nine perched wells, four in the north and west areas of the
landfill (MW-27A, MW-28, MW-29, and MW-55), four in the east perched zone (MW-
30A, MW-47, MW-62 and MW-EB6); and MW-101 in the South Solid Waste Area.
Groundwater quality data for the regularly sampled Perched Zone samples collected
during the second quarter of 2015 are consistent with previous samples.

Exceedances of regulatory standards are tabulated and presented in Table 7. All are
consistent with past analyses and known impacts.

Trilinear plots for perched zones samples are all within the calcium-magnesium-
bicarbonate hydrochemical facie, as in past samples (Table 8 and Figures 7-9).
Cation/Anion balances indicate potential analytical error (greater than 10% ion
imbalance) only in perched well MW-62.

As with the regional data, perched zone prediction limits are derived from cumulative
data through the end of 2014 and any exceedances of these limits by current results are
tabulated (Table 9). There were no prediction limits exceedances in the perched zone.

Volatile Organic Compound detections in the perched zones are presented in Table 10.
All are consistent with previous analyses.

1.2 Surface Water

Surface water sampling is attempted monthly at stations located along the drainage
courses around the landfill. Samples were collected at 13 surface water stations having
adequate flow during the quarter. Monitoring activities are listed in Table 11.

Cedar Hills Regional Landfill is covered by an Industrial Stormwater General Permit
issued by the Washington State Department of Ecology. The permit defines discharge
Benchmarks, applicable to all facilities and Effluent Limits, applicable specifically to
landfills. These values are reproduced in Table 15. Stations SW-N4, SW-SL3 and SW-
GS1 are the designated points for comparison to permit benchmarks and effluent limits.
At least one sample was obtained from each designated compliance station monthly this
quarter. There were no benchmark or effluent limit exceedances ((Table 12).

1.3 Landfill Gas

A network of compliance probes are monitored for landfill gas migration around the
perimeter of the landfill. Probes are monitored by the landfill gas crew monthly to
monitor system performance and quarterly for compliance. No compliance probes
exceeded the 5% criteria this quarter.

Detections above the regulatory limit in landfill gas probe GP-33C in September of 2011
prompted actions including: monitoring frequency increases, operational adjustments to
increase LFG recovery rates, off-site structure monitoring and preparation of a response
plan.
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Operational review resulted in modifications to enhance extraction from unlined areas
and under liner spaces that could potentially act as gas conveyance pathways.

The plan resulted in installation of 13 borings targeting the potential zone of LFG
migration in the native sediments. Eight borings serve as LFG extraction wells and
five as monitoring probes. The extraction wells and probes are currently monitored
bimonthly. Methane was not detected in any migration monitoring probe during the
second quarter.

Data indicate the system has been effective in controlling LFG migration to the
perimeter probes with no methane detections this quarter.

Compliance Probe, On-site Buildings and supplemental Monitoring Probe results are
presented in Appendix B.

2.0 Analytical Methods

Groundwater quality is evaluated by comparison of analysis results to regulatory
standards, geochemical analysis and statistical evaluation. Water quality analytical
results for surface water runoff discharged from the landfill site are compared to the
limits set in the Industrial Stormwater General Permit. Following is a brief description
of each.

2.1 Regulatory Standards

Groundwater monitoring results are compared to Washington State Groundwater
Quality Criteria, WAC 173-200 (Table 14). Surface water monitoring results are
compared to the Industrial Stormwater General Permit Benchmark Criteria or WAC
173-201A Water Quality Standards for Surface Waters of the State of Washington.

2.2  Trilinear Diagrams and Major lon Balance

Geochemical data are presented on trilinear diagrams. Major cations and anions are
plotted on individual triangles as percentages of total milliequivalents per liter
(meqg/L). These diagrams illustrate differences in major ion chemistry between
groundwater samples and can be used to categorize water composition into
identifiable groups or hydrochemical facies. These hydrochemical facies reflect
distinct compositions of cation and anion concentrations. The value of the diagram
lies in pointing out relationships that exist among individual samples. Trilinear
Diagrams are included with ionic balance calculations in this report. lon balance
calculations are useful for determining analytical correctness and can be of value in
detecting laboratory error or variation in field sampling procedures.
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2.3 Prediction Limits

The Prediction Limit is an intra-well statistical test that compares an analytical result
to a computed limit value. The limit value is derived from past analytical results from
the same well, considered representative historical well data. A value outside of this
limiting value is considered evidence that the result is not drawn from the same
sample population distribution. The prediction limits generated in this report are
based on a 1% false positive rate (type I error) and depend on the background
distribution. For each parameter tested, an appropriate background data set is chosen.
This background set is updated annually to include recent data that more accurately
defines background water quality. The data set is tested for normality by application
of the Shapiro-Wilk Test for Normality. If the data fail the test for normality, log
transformed data are tested. When normal or transformed normal data sets are
determined, a parametric prediction limit is calculated and future results compared to
this value. When transformations fail the test for normality, a non-parametric method
is applied and future results are compared to this limit.

This test is performed on parameters listed in WAC 173-351-990 Appendix | and is
used to detect a change in the population distribution of the individual well.
Exceedances detected in Appendix | parameters for the quarter are presented in Table
5 (Regional Aquifer Wells) and Table 9 (Perched Zones Wells).

2.4 Laboratory Data Quality

Laboratory analytical data is reviewed to verify meeting data quality objectives
(DQOs) as defined in the Quality Assurance Project Plan for Environmental
Monitoring at King County Solid Waste Facilities (QAPP). Occasionally, results
identified during this process are deemed to be unsuitable for evaluation purposes. A
summary of suspect results can be found in Table 16.

Cedar Hills Regional Landfill 5
Environmental Monitoring Report
2nd Quarter 2015



Cedar Hills Regional Landfill
Environmental Monitoring Report
2nd Quarter 2015



Cedar Hills Regional Landfill
Environmental Monitoring Report
2nd Quarter 2015


thenot
Typewritten Text
1

thenot
Typewritten Text

thenot
Typewritten Text


Cedar Hills Regional Landfill
Environmental Monitoring Report
2nd Quarter 2015



TABLE 2-1
SUMMARY OF CEDAR HILLS REGIONAL LANDFILL GROUNDWATER WELLS

Well Date Decommissioned  Aquifer Zone' Purpose Ground Top of Total Well Coordinates
Number Constructed Surface Well Casing Depth Screened Interval Screened Interval Northing Easting
Elevation Elevation Depth Elevation
MW-24 6/1/1983 - Regional uUs WL/WQ 473.8 475.99 193.0 187 192 286.8 281.8 167767.76 1702441.65
MW-54 9/26/1986 - Regional us WL 579.3 580.43 360.0 329 351 250.3 228.3 168435.53 1702154.28
MW-56 10/12/1988 - Regional uUs WL/WQ 479.2 480.33 170.5 156 166 323.2 313.2 167214.82 1698980.77
MW-57 8/22/1988 - Regional us WL/WQ 455.7 456.64 1455 129 144 326.7 311.7 167201.99 1699993.32
MW-58A 9/26/1988 - Regional uUs WL/WQ 478.6 479.27 220.5 208.5 218.5 270.1 260.1 167207.16 1699006.59
MW-59 8/16/1988 - Regional us WL/WQ 455.6 457.13 185.5 170.5 180.5 285.1 275.1 167193.44 1699983.91
MW-60 9/13/1991 - Regional uUs WL/WQ 564.8 567.15 266.4 230 239 334.8 325.8 167873.2 1701154.47
MW-65 3/29/1993 - Regional us WL/WQ 543.2 545.83 236.9 2255 234.3 317.7 308.9 167146.55 1701602.10
MW-76 10/25/1999 - Regional uUs WL/WQ 489.8 491.71 155.9 138.7 148.2 351.1 341.6 167193.13 1700376.23
MW-82 11/2/2000 - Regional us WL/WQ 472.8 474.85 139.5 123.9 1334 348.9 339.4 167725.31 1699553.72
MW-83 10/27/2000 - Regional uUs WL/WQ 494.5 496.81 160.0 144.3 153.8 350.2 340.7 167212.27 1697939.89
MW-94 7/2/2002 - Regional us WL/WQ 493.2 495,51 168.0 136 144.7 357.2 348.5 167210.22 1698674.21
MW-21 5/17/1983 - Regional UNW WL/WQ 418.2 420.66 180.0 155 163 263.2 255.2 173876.38 1697901.86
MW-73 7/3/1999 - Regional UNW WL/WQ 484.3 485.70 218.0 196.2 205.5 288.1 278.8 174995.59 1698954.95
MW-84 10/20/2000 - Regional UNW WL/WQ 528.7 530.80 250.5 236.2 245.7 292.5 283.0 173894.54 1698602.89
MW-81 10/3/2002 - Regional UNE WL/WQ 492.2 493.66 199.0 183 192 309.2 300.2 172113.99 1702568.87
MW-99 8/30/2002 - Regional UNE WL/WQ 491.8 493.64 287.0 270 279 221.8 212.8 172098.73 1702556.06
MW-93 6/24/2002 - Regional CG WL/WQ 630.2 632.15 350.0 310.3 320.1 319.9 310.1 169851.24 1702259.35
MW-95 712212002 - Regional CG WL/WQ 568.6 571.54 311.0 254 262.7 314.6 305.9 169426.92 1697265.32
MW-106 2/19/2009 - Regional CG WL 473.0 475.47 270.0 193 203 280.0 270.0 173461.69 1702536.99
MW-70 5/11/1993 4/1/2015 Regional | AB 527.9 530.57 221.5 205.1 218.8 322.8 309.1 168699.89 1698412.97
MW-77 10/12/1999 4/1/2015 Regional | AB 550.5 552.67 2515 230 239.5 3205 311.0 168999.71 1700007.63
MW-78 10/8/1999 4/1/2015 Regional | AB 535.3 537.35 229.5 213 225.5 322.3 309.8 169027.58 1698881.94
MW-100 8/26/2002 - Regional | WL/WQ 618.4 620.32 124.7 299.3 309.3 319.1 309.1 169610.46 1700791.72
MW-22 5/25/1983 - Regional \Y WL 515.0 517.09 284.0 279 283.8 236.0 231.2 173088.17 1701844.34
MW-64 3/22/1993 - Regional \Y4 WL/WQ 594.3 596.55 276.3 260.3 274.1 334.0 320.2 168772.19 1701980.27
MW-66 4/5/1993 - Regional \Y WL/WQ 528.6 531.28 250.7 234.2 248 294.4 280.6 174250.32 1699750.19
MW-67 4/28/1993 - Regional \Y4 WL/WQ 514.1 516.43 232.4 216.3 230.1 297.8 284.0 172610.65 1701776.69
MW-68 4/15/1993 - Regional \Y WL/WQ 644.8 647.07 354.6 3335 352.5 311.3 292.3 170609.35 1701917.32
MW-69 4/23/1993 - Regional DW WL/WQ 651.0 653.69 368.8 357.4 371 293.6 280.0 172400.20 1698061.86
MW-72 8/7/1998 - Regional DwW WL/WQ 669.8 671.87 389.0 366.2 375.8 303.6 294.0 170987.71 1698229.92
MW-74 11/1/2000 - Regional DG WL/WQ 529.2 531.26 270.0 239.3 248.8 289.9 280.4 173813.79 1700386.85
MW-75 9/24/1999 - Regional DG WL/WQ 529.8 532.40 287.0 258.7 268.8 271.1 261.0 173432.42 1701059.70
MW-80 2/27/2001 - Regional DG WL/WQ 528.5 530.41 270.0 249.3 258.8 279.2 269.7 172964.99 1701309.78
MW-85 12/1/2000 - Regional DG WL/WQ 529.8 531.76 270.0 247.2 256.7 282.6 273.1 173694.52 1701828.95
MW-87 11/21/2000 - Regional DG WL/WQ 535.2 537.31 2725 251.5 260.8 283.7 274.4 173493.76 1700670.27
MW-91 10/26/2001 - Regional DG WL/WQ 529.7 532.02 331.0 268.9 289 260.8 240.7 173423.94 1701023.09
MW-86 12/12/2000 - Regional DNF WL/WQ 533.9 536.04 282.0 250.5 259.3 283.4 274.6 174917.90 1701331.25
MW-88 9/13/2001 - Regional DNF WL/WQ 511.2 513.68 248.5 229.7 239 281.5 272.2 174303.06 1701807.87
MW-89 11/12/2001 - Regional DNF WL/WQ 510.7 512.82 328.0 281.5 290.8 229.2 219.9 174319.44 1701799.57
MW-90 8/14/2002 - Regional DNF WL/WQ 500.2 502.22 300.0 265 274 235.2 226.2 174300.67 1702203.13
MW-43 4/30/1985 - Regional DNF WL/WQ 544.6 547.06 325.0 299 309 245.6 235.6 174327.14 1701274.23
WS-ATC-1 2/7/1972 - Regional - AB 624.9 625.51 535.0 325 340 299.9 284.9 169823.34 1702268.95
WS-NPW-1 8/221990 - Regional - WL 644.6 646.33 382.0 365.7 375.7 278.9 268.9 171138.99 1701906.96
WS-NPW-3 6/51990 - Regional - WL 644.3 645.81 376.0 359.4 367.4 284.9 276.9 170663.28 1701922.88
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TABLE 2-1
SUMMARY OF CEDAR HILLS REGIONAL LANDFILL GROUNDWATER WELLS

Well Date Decommissioned  Aquifer Zone' Purpose Ground Top of Total Well Coordinates
Number Constructed Surface Well Casing Depth Screened Interval Screened Interval Northing Easting
Elevation Elevation Depth Elevation
MW-30A 9/6/1989 - Perched EPZ WL/WQ 567.7 568.43 40.0 25 35 542.7 532.7 172345.48 1701628.59
MWw-47 6/31/1985 - Perched EPZ WL/WQ 633.6 634.60 50.0 235 435 610.1 590.1 171365.53 1701898.69
MW-48 5/24/1985 - Perched EPZ WL 593.6 594.49 63.0 37 47 556.6 546.6 168758.73 1701985.17
MW-50 6/3/1985 - Perched EPZ WL 636.2 637.02 395 275 375 608.7 598.7 170276.14 1701873.92
MW-62 2/1/1990 - Perched EPZ WL/WQ 555.3 556.21 65.5 44 54 511.3 501.3 172397.77 1701719.18
MW-63 2/12/1990 - Perched EPZ WL 513.8 515.88 22.0 12 17 501.8 496.8 172580.25 1701786.72
MW-102 1/27/2009 - Perched EPZ WL 549.7 552.48 50 35 50 515.2 500.2 172313.75 1701858.76
MW-103 1/28/2009 - Perched EPZ WL 636.8 639.08 40.00 25 35 611.8 601.8 170473.99 1702210.55
MW-104 1/29/2009 - Perched EPZ WL 626.9 629.68 35.00 22 32 604.9 594.9 171153.34 1702169.14
MW-EB6 11/28/1990 - Perched EPZ WL/WQ 587.9 589.61 50.0 20 30 567.9 557.9 171862.72 1702049.75
MW-27A 10/3/1985 - Perched NW WL/WQ 583.2 584.23 80.0 59 69 524.2 514.2 169817.29 1697470.72
MW-28 6/21/1983 - Perched NW WL/WQ 526.2 527.75 39.0 27 37 499.2 489.2 174231.84 1699966.20
MW-29 6/23/1983 - Perched NW WL/WQ 531.7 532.92 60.0 17 27 514.7 504.7 173552.23 1700926.39
MW-55 10/2/1986 - Perched NW WL/WQ 651.1 652.29 67.0 375 475 613.6 603.6 172364.53 1698110.11
MW-98 3/9/2001 - Perched NW WL 501.6 503.73 225 10.7 20 490.9 481.6 174810.64 1699245.65
MW-25 6/3/1983 - Perched SSWA WL 473.2 474.41 43.0 18 38 455.2 435.2 167760.97 1699580.14
MW-41S 7/12/1983 - Perched SSWA WL 460.7 462.44 51.0 8 18 452.7 442.7 167171.51 1700100.82
MW-41D 7/12/1983 - Perched SSWA WL 460.7 462.32 51.0 30 50 430.7 410.7 167171.51 1700100.82
MW-45 5/17/1985 - Perched SSWA WL 487.7 488.40 64.0 31 41 447.6 457.6 167907.28 1699058.03
MW-79 11/5/1999 - Perched SSWA WL 456.9 459.17 56.0 40.5 50 416.4 406.9 167175.91 1699495.56
MW-96 12/18/2001 4/1/2015 Perched SSWA AB 545.4 547.74 102.9 88.8 97.5 456.6 447.9 168667.73 1699434.47
MWw-97 9/5/2001 4/1/2015 Perched SSWA AB 562.5 564.54 124.7 101 110 461.5 452.5 168380.87 1700636.96
MW-101 6/2/2006 - Perched SSWA  WL/WQ 472.1 474,72 57.50 44 54 428.1 418.1 167791.40 1699364
MW-105 1/30/2009 - Perched SSWA WL 518.7 521.23 30.00 18 28 500.7 490.7 167697.49 1698320.49
Notes *Position of the well screen in the regional aquifer flow path analysis relative to waste placement and site utilities. .
Zone Designations
12 US = Upgradient South Site Wells
3 UNW = Upgradient Northwest
2 UNE = Upgradient Northeast
2 CG = Cross Gradient
2 DW = Westside Downgradient
[¢) V = Vertical Key Facilites
1 | = Interior
5 DNF = Downgradient of North End Facilities outside Refuse Cells
[¢) DG = Downgradient Groundwater Flow

WL = Water Level WQ = Water Quality
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Well 1D
MWw-21
MWw-21
MW-22
MW-24
MW-24

MW-25
MW-27A
MW-27A
MW-28
MW-28

MW-29
MW-29
MW-30A
MW-30A
MW-41D

MW-418
MW-43
MW-43
MW-45
MW-47

MW-47
MW-48
MW-50
MW-54
MW-55

MW-55
MW-56
MW-56
MW-57
MW-57

MW-58A
MW-59
MW-59
MW-60
MW-60

MW-62
MW-62
MW-63
MW-64
MW-64

MW-65
MW-65
MW-66
MW-66
MW-67

MW-67
MW-68
MW-68
MW-69
MW-69

MW-70
MW-70
MW-72
MW-72
MW-73
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TABLE 2

GROUNDWATER MONITORING ACTIVITIES 2nd QUARTER 2015

Zone
Regional
Regional
Regional
Regional
Regional

Perched
Perched
Perched
Perched
Perched

Perched
Perched
Perched
Perched
Perched

Perched
Regional
Regional
Perched
Perched

Perched
Perched
Perched
Regional
Perched

Perched
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Perched
Perched
Perched
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Date
4/1/15
4/28/15
4/1/15
4/1/15
4/13/15

4/1/15
4/1/15
4/6/15
4/1/15
4/13/15

4/1/15
4/14/15
4/1/15
4/6/15
4/1/15

4/1/15
4/1/15
6/1/15
4/1/15
4/1/15

4/24/15
4/1/15
4/1/15
4/1/15
4/1/15

4/20/15
4/1/15
4/14/15
4/1/15
4/2/15

4/1/15
4/1/15
4/17/15
4/1/15
4/7/15

4/1/15
4/3/15
4/1/15
4/1/15
4/28/15

4/1/15
4/8/15
4/1/15
4/2/15
4/1/15

4/24/15
4/1/15
4/27/15
4/1/15
4/16/15

4/1/15
4/1/15
4/1/15
4/29/15
4/1/15
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Planned Activity
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Elevation Measurement

Sample ID Comment
NA
W21-150428-
NA
NA
W24-150413-

NA

NA
W27A150406-

NA
W28-150413-

NA
W29-150414-
NA
W30A150406-
NA

NA

NA
W43-150601-

NA

NA

W47-150424-

W55-150420-
NA
W56-150414-
NA
W57-150402-

NA

NA
W59-150417-

NA
W60-150407-

NA
W62-150403-
NA
NA
W64-150428-

NA
W65-150408-
NA
W66-150402-
NA

W67-150424-
NA
W68-150427-
NA
W69-150416-

NA Well Decommissioned

W72-150429-
NA



Well 1D
MW-73
MW-74
MW-74
MW-74
MW-74

MW-75
MW-75
MW-75
MW-75
MW-76

MW-76
MW-77
MW-77
MW-78
MW-78

MW-79
MW-80
MW-80
Mw-81
Mw-81

MW-82
MW-82
MW-83
MW-83
MWwW-84

MWwW-84
MW-84
MW-85
MW-85
MW-86

MW-86
MwW-87
MwW-87
MwW-87
MwW-87

MW-88
MW-88
MW-88
MW-89
MW-89

MW-90
MW-90
MWwW-91
MWwW-91
MW-93

MW-93
MW-94
MW-94
MW-95
MW-95

MW-96
MW-96
MwW-97
MwW-97
MW-98

Cedar Hills Regional Landfill

TABLE 2

GROUNDWATER MONITORING ACTIVITIES 2nd QUARTER 2015

Zone
Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Perched
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional
Perched
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Perched
Perched
Perched
Perched
Perched

Date
4/13/15
4/1/15
4/20/15
5/8/15
6/19/15

4/1/15
4/20/15
5/8/15
6/19/15
4/1/15

4/7/15
4/1/15
4/1/15
4/1/15
4/1/15

4/1/15
4/1/15
4/14/15
4/1/15
4/14/15

4/1/15
4/14/15
4/1/15
4/7/15
4/1/15

4/2/15
6/1/15
4/1/15
4/16/15
4/1/15

4/27/15

4/1/15
4/20/15
5/14/15
6/19/15

4/1/15
4/16/15
4/24/15

4/1/15
4/24/15

4/1/15
4/9/15
4/1/15
4/13/15
4/1/15

4/28/15
4/1/15
4/2/15
4/1/15
4/6/15

4/1/15
4/1/15
4/1/15
4/1/15
4/1/15

Environmental Monitoring Report

2nd Quarter 2015

Planned Activity
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Sampling
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Sampling
Groundwater Sampling

Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Elevation Measurement

Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Sampling
Groundwater Sampling

Groundwater Elevation Measurement
QA/QC Sample
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling

Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement
Groundwater Elevation Measurement

Groundwater Elevation Measurement

Sample ID
W73-150413-
NA
W74R150420-
W74R150508-
W74R150619-

NA
W75-150420-
W75-150508-
W75-150619-

NA

W76-150407-
NA
NA
NA
NA

NA

NA
W80-150414-

NA
W81-150414-

NA
W82-150414-
NA
W83-150407-
NA

NA
W84-150601-
NA
W85-150416-
NA

W86-150427-
NA
W87-150420-
W87-150514-
W87-150619-

NA
W85-150416D
W88-150424-

NA
W89-150424-

NA
W90-150409-
NA
W91-150413-
NA

W093-150428-
NA
W094-150402-
NA
W095-150406-

Comment

Well Decommissioned

Well Decommissioned

Pump Failure

Field Duplicate

No Access

Well Decommissioned

Well Decommissioned



Well 1D
MW-99
MW-99
MW-99
MW-99
MW-100

MW-100
MW-100
MWw-101
MWw-101
MW-102

MW-103
MW-104
MW-105
MW-106
MW-EB6

MW-EB6
WS-NPW
WS-NPW-1
WS-NPW-3
Equipment Blank

Equipment Blank
Equipment Blank
Field Blank
Field Blank

NA = No sample ID assigned, No sample collected.

Cedar Hills Regional Landfill

GROUNDWATER MONITORING ACTIVITIES 2nd QUARTER 2015

Zone
Regional
Regional
Regional
Regional
Regional

Regional
Regional
Perched
Perched
Perched

Perched
Perched
Perched
Regional
Perched

Perched
Regional
Regional
Regional
NA

NA
NA
NA
NA

Date
4/1/15
4/20/15
5/14/15
6/19/15
4/1/15

4/3/15
4/3/15
4/1/15
4/9/15
4/1/15

4/1/15
4/1/15
4/1/15
4/1/15
4/1/15

4/6/15
4/13/15
4/1/15
4/1/15
4/9/15

4/9/15
4/9/15
4/17/15
4/9/15

Environmental Monitoring Report

2nd Quarter 2015

TABLE 2

Planned Activity
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Sampling
Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Sampling
QA/QC Sample
Groundwater Elevation Measurement
Groundwater Sampling
Groundwater Elevation Measurement

Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Elevation Measurement
Groundwater Elevation Measurement

Groundwater Sampling
Water Supply Charactrization
Groundwater Elevation Measurement
Groundwater Elevation Measurement
QA/QC Sample

QA/QC Sample
QA/QC Sample
QA/QC Sample
QA/QC Sample

Sample ID
NA
W099-150420-
W099-150514-
W099-150619-
NA

W100150403-
W100150403D
NA
W101150409-
NA

WB6-150406-
WNPW150413-
NA
NA
WU1H150409E

WU1M150409E
WU1S150409E
W59-150417F
W90-150409F

Comment

Field Duplicate



Cedar Hills Regional Landfill
Environmental Monitoring Report
2nd Quarter 2015



TABLE 3

SUMMARY OF EXCEEDANCES OF WAC 173-200-040
WATER QUALITY STANDARDS FOR GROUND WATERS OF THE STATE OF WASHINGTON

CEDAR HILLS REGIONAL LANDFILL REGIONAL AQUIFER

(Data Collected from April 1, 2015 to June 30, 2015)

Parameter Units Well ID Sample Date Sample ID Sample Value
South, Northeast and Northwest Upgradient and Crossgradient Wells
Arsenic (Total) (mg/L) MW-21 4/28/2015 W21-150428- 0.00111
MW-93 4/28/2015 W093-150428- 0.00134
MW-95 4/6/2015 W095-150406- 0.00109
MW-99 4/20/2015 W99-150420- 0.00183
Iron (Dissolved) (mg/L) MW-21 4/28/2015 W21-150428- 2.15
MW-24 4/13/2015 W24-150413- 3.07
MW-57 4/2/2015 W57-150402- 7.88
MW-59 4/17/2015 W59-150417- 4.34
MW-65 4/8/2015 W65-150408- 4.36
Manganese (Dissolved) (mg/L) MW-21 4/28/2015 W21-150428- 0.0794
MW-24 4/13/2015 W24-150413- 0.101
MW-56 4/14/2015 W56-150414- 0.184
MW-57 4/2/2015 W57-150402- 0.227 D
MW-59 4/17/2015 W59-150417- 0.103
MW-65 4/8/2015 W65-150408- 0.194 D
MW-93 4/28/2015 W93-150428- 0.266
MW-95 4/6/2015 \W95-150406- 0.144 D
MW-99 4/20/2015 W99-150420- 0.135
Trichloroethene (ug/L) MW-76 4/7/2015 W?76-150407- 8.91
MW-82 4/14/2015 W82-150414- 5.81
Vinyl Chloride (ug/L) MW-65 4/8/2015 W65-150408- 0.0374
Interior and Vertical to Facilities Wells
Arsenic (Total) (mg/L) MW-64 4/28/2015 W64-150428- 0.00265
MW-68 4/27/2015 W68-150427- 0.0468
MW-100 4/3/2015 W100150403- 0.00249
Iron (Dissolved) (mg/L) MW-68 4/27/2015 W68-150427- 0.815
MW-100 4/3/2015 W100150403- 0.93
Manganese (Dissolved) (mg/L) MW-67 4/24/2015 W67-150424- 0.159
MW-68 4/27/2015 W68-150427- 0.281
MW-100 4/3/2015 W100150403- 0.188 D

Cedar Hills Regional Landfill

Environmental Monitoring Report

2nd Quarter 2015




TABLE 3

SUMMARY OF EXCEEDANCES OF WAC 173-200-040

CEDAR HILLS REGIONAL LANDFILL REGIONAL AQUIFER
(Data Collected from April 1, 2015 to June 30, 2015)

WATER QUALITY STANDARDS FOR GROUND WATERS OF THE STATE OF WASHINGTON

Parameter Units Well ID Sample Date Sample ID Sample Value
Wells Downgradient to Waste Cells and North end Facilities
Arsenic (Total) (mg/L) MW-69 4/16/2015 \W69-150416- 0.00244
MW-80 4/14/2015 W80-150414- 0.0163
MW-86 4/27/2015 \W386-150427- 0.00237
MW-87 4/20/2015 W87-150420- 0.0125
MW-88 4/24/2015 W88-150424- 0.00103
MW-89 4/24/2015 W89-150424- 0.00307
MW-91 4/13/2015 W91-150413- 0.0267
Iron (Dissolved) (mg/L) MW-43 6/1/2015 W43-150601- 0.943
MW-69 4/16/2015 W69-150416- 0.852
MW-72 4/29/2015 W72-150429- 2.32
MW-75 4/20/2015 W75-150420- 1.77
MW-80 4/14/2015 W80-150414- 1.8
MW-87 4/20/2015 W87-150420- 4.33
MW-89 4/24/2015 \W89-150424- 0.99
MW-90 4/9/2015 W90-150409- 1.26
MW-91 4/13/2015 W91-150413- 1.73
Manganese (Dissolved) (mg/L) MW-43 6/1/2015 W43-150601- 0.212
MW-69 4/16/2015 W69-150416- 0.221
MW-72 4/29/2015 W72-150429- 0.304
MW-75 4/20/2015 W?75-150420- 0.148
MW-80 4/14/2015 W80-150414- 0.278
MW-87 4/20/2015 W87-150420- 0.407
MW-89 4/24/2015 W89-150424- 0.19
MW-90 4/9/2015 W090-150409- 0.274 D
MW-91 4/13/2015 W91-150413- 0.319

F1 Primary Federal Drinking Water Quality Standard
F2 Secondary Federal Drinking Water Quality Standard

SGW1 State of Washington Primary Ground Water Quality Criteria
SGW?2 State of Washington Secondary Ground Water Quality Criteria
See Data Qualifier List for Qualifier Information.

Cedar Hills Regional Landfill
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Table 4
lon Balance Calculations
Cedar Hills Landfill Regional Aquifer Groundwater Monitoring Wells

Data Collected from April 1, 2015 to June 30, 2015

Upgradient South
Site ID MW-24 MW-56 MW-57 MW-59 MW-60 MW-65
4/13/15 4/14/15 4/2/15 4/17/15 4/7/15 4/8/15
Cations MW  n| mg/L meg/L  %(meq) | mg/L meg/L ~ %(meq) | mg/L meg/L  %(meq) | mg/L meg/L ~ %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq)
Calcium 40.1 2(134 0.668663 37.6/13.6 0.678643 43.9(14.3 0.713573 36.9|14.1 0.703593 37.7|15.8 0.788423 47.2|11.6 0.578842 36.7
Magnesium 243 2|89 0.73236 41.2(7.4 0.611397 39.6(7.9 0.652541 33.7/8.8 0.724954 38.9(7.4 0.611397 36.6/7.1 0.585888 371
Potassium 39.1 1f0.9 0.023709 13|11 0.027878 1.8(0.9 0.02174 1111 0.027367 15(1.1 0.026855 1.6(0.9 0.022993 15
Sodium 230 155 0.238367 13.4]5.0 0.218358 14.115.8 0.253591 13.1]5.7 0.248371 13.35.5 0.240107 14.4]5.2 0.226623 14.4
Iron 55.8 2|3.07 0.109943 6.2]0.05 0.001755 0.1]7.88 0.2822 14.6/4.34 0.155425 8.3]0.12 0.004333 0.3]4.36 0.156141 9.9
Manganese 54.9 2(0.10 0.003677 0.2]0.18 0.006698 0.4]0.23 0.008264 0.4/0.10 0.00375 0.2]0.00 9.06E-05 0.0/0.19 0.007063 04
Ammonia-N 14.0 1]0.04 0.00277 0.2/0.01 0.000878 0.1]0.02 0.001599 0.1]0.02 0.001242 0.1]0.01 0.000714 0.0{0.01 0.000714 0.0
Total Cations (meg/L) 18 15 19 1.9 17 1.6
Anions
Alkalinity, Total 65 54 62 63 72 54
Carbonate 60.0 2/0.07435 0.002478 0.1]0.03385  0.001128 0.1]0.02363  0.000788 0.0{0.04996  0.001665 0.1]0.0432 0.00144 0.1]0.03256  0.001086 0.1
Bicarbonate 61.0 1]79.15 1.297326 73.3]65.57 1.07471 65.375.96 1.245025 65.476.88 1.260145 68.9187.63 1.436343 83.7/66.06 1.082751 715
Chloride 355 1|39 0.109441 6.2|14.1 0.116774 7.116.0 0.16952 8.9|5.6 0.159084 8.7|2.5 0.070798 41137 0.103517 6.8
Nitrate-N 14.0 1/0.01 0.000714 0.02.78 0.198472 12.1]0.02 0.001499 0.1]0.01 0.000857 0.0]1.01 0.072107 4.210.03 0.002213 0.1
Sulfate 96.1 2[17.3 0.360201 20.3|12.2 0.254014 15.4]23.4 0.487208 25.6/19.5 0.406006 22.2|6.5 0.134503 7.8|15.6 0.324805 214
Total Anions (meg/L) 18 1.6 1.9 1.8 17 15
Total lons (meg/L) 35 3.2 3.8 3.7 34 3.1
Cation/Anion Ratio 1.01 0.94 1.02 1.02 0.97 1.04
Percent Difference 0.3 -3.1 0.8 1.0 -1.3 21
Trilinear Diagram Data
sum (Ca, Mg, Na+K) 1.66 1.54 1.64 1.70 1.67 1.41
Calcium 40.21 44.17 43.47 41.28 47.30 40.93
Magnesium 44.04 39.80 39.75 42.54 36.68 41.42
Sodium + Potassium 15.76 16.03 16.77 16.18 16.02 17.65
sum (SO, Cl, HCO4+CO;) 1.77 1.45 1.90 1.83 1.64 1.51
Sulfate 20.357 17.559 25.608 22.224 8.186 21.480
Chloride 6.185 8.072 8.910 8.708 4.309 6.846
Bicarbonate + Carbonate 73.458 74.369 65.482 69.068 87.505 71.675
17
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Table 4
lon Balance Calculations
Cedar Hills Landfill Regional Aquifer Groundwater Monitoring Wells

Data Collected from April 1, 2015 to June 30, 2015

Upgradient South Upgradient Northwest
Site ID MW-76 MW-82 MW-83 MW-94 MWw-21 MW-73 MW-84
4/7/15 4/14/15 4/7/15 4/2/15 4/28/15 4/13/15 6/1/15
Cations MW  n| mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L ~ %(meq) | mg/L meg/L  %(meq)
Calcium 401 2|22.2 1.107784 46.3[22.7 1.132735 43.4133.8 1.686627 51.2|25.2 1.257485 49.7110.2 0.508982 39.2|11.5 0.573852 43.4|11.3 0.563872 383
Magnesium 243 2]105 0.86402 36.113.7 1.12734 43.2114.7 1.209628 36.7|11.3 0.92985 36.7]5.5 0.455873 35.116.0 0.496194 37.5|7.9 0.649249 44.1
Potassium 39.1 113 0.034273 14|17 0.042969 1.6(2.3 0.059082 1.82.0 0.051665 2.0|1.0 0.025116 1.90.8 0.020001 15(1.0 0.024553 17
Sodium 230 1|88 0.384084 16.1|7.0 0.305353 11.7|7.8 0.339281 10.316.7 0.291869 115(5.2 0.227058 17.5(5.3 0.232277 17.6|5.4 0.233147 15.8
Iron 55.8 2/0.01 0.000358 0.0]0.02 0.000824 0.0]0.01 0.000358 0.0{0.01 0.000358 0.02.15 0.076996 5.9/0.01 0.000358 0.0]0.01 0.000358 0.0
Manganese 54.9 2|0.00 3.64E-05 0.0/0.00 3.64E-05 0.0/0.00 3.64E-05 0.0/0.00 3.64E-05 0.0/0.08 0.002891 0.2/0.00 3.64E-05 0.0/0.00 6.63E-05 0.0
Ammonia-N 14.0 1]0.01 0.000714 0.0/0.01 0.000714 0.0]0.01 0.000714 0.0{0.01 0.000714 0.0]0.01 0.000714 0.1]0.01 0.000714 0.1]0.01 0.000714 0.0
Total Cations (meg/L) 2.4 2.6 33 25 13 13 15
Anions
Alkalinity, Total 68 101 117 92 52 53 57
Carbonate 60.0 2/0.01457  0.000486 0.0{0.04397  0.001466 0.1]0.05984  0.001995 0.1]0.03755  0.001252 0.0/0.16327  0.005442 0.4]0.02955  0.000985 0.1]0.03856  0.001285 01
Bicarbonate 61.0 1/83.30 1.365308 55.6]|123.13 2.01823 72.8|142.62 2.337653 71.4]|112.65 1.84647 70.6(63.11 1.034402 82.8164.23 1.052856 72.6(69.71 1.142542 73.8
Chloride 355 1|16.1 0.454122 18.5(12.2 0.344118 12.4]25.2 0.7108 217|175 0.493611 18.9|2.7 0.076439 6.1|14.6 0.129467 8.9/3.6 0.102671 6.6
Nitrate-N 140 1]251 0.179196 7.30.67 0.047833 1.7]0.60 0.04255 1.3]2.13 0.152067 5.8/0.01 0.000714 0.11.08 0.077104 5.3/0.54 0.038481 25
Sulfate 96.1 2[22.0 0.458058 18.6/17.3 0.360201 13.018.7 0.181141 5.5]5.9 0.122427 4.716.3 0.132004 10.6]9.1 0.190302 13.1|12.6 0.262343 17.0
Total Anions (meg/L) 25 2.8 33 2.6 1.2 15 15
Total lons (meg/L) 4.8 5.4 6.6 5.1 25 2.8 3.0
Cation/Anion Ratio 0.97 0.94 1.01 0.97 1.04 0.91 0.95
Percent Difference -14 -3.0 0.3 -1.6 1.9 -4.6 -25
Trilinear Diagram Data
sum (Ca, Mg, Na+K) 2.39 2.61 3.29 2.53 1.22 1.32 1.47
Calcium 46.35 43.43 51.19 49.69 41.82 43.40 38.34
Magnesium 36.15 43.22 36.72 36.74 37.46 37.52 44.14
Sodium + Potassium 17.50 13.35 12.09 13.57 20.72 19.08 17.52
100.0 100.0 100.0 100.0
sum (SO, Cl, HCO3+COy) 2.28 2.72 3.23 2.46 1.25 1.37 151
Sulfate 20.108 13.223 5.605 4.969 10.575 13.854 17.387
Chloride 19.935 12.633 21.995 20.035 6.124 9.425 6.805
Bicarbonate + Carbonate 59.957 74.144 72.399 74.996 83.302 76.721 75.808
18
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Table 4
lon Balance Calculations
Cedar Hills Landfill Regional Aquifer Groundwater Monitoring Wells

Data Collected from April 1, 2015 to June 30, 2015

Upgradient Northeast Cross Gradient
Site ID MWw-81 MW-99 MW-93 MW-95
4/14/15 4/20/15 4/28/15 4/6/15
Cations MW  n| mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq)
Calcium 40.1 2[10.8 0.538922 42.1)19.4 0.470559 35.5(35.0 1.746507 47.3]120.3 1.012974 46.1
Magnesium 243 2/5.8 0.479737 37.4)45 0.36618 27.6|18.0 1.481177 40.1/10.8 0.888706 40.4
Potassium 39.1 1f0.7 0.019131 15(0.9 0.022686 1.7(1.6 0.040667 1.1)1.2 0.029413 13
Sodium 230 1/5.6 0.242717 18.9|10.4 0.452375 34.119.4 0.410182 11.116.0 0.260551 11.8
Iron 55.8 2/0.01 0.000358 0.0{0.05 0.001647 0.1]0.01 0.000358 0.0{0.01 0.000358 0.0
Manganese 54.9 2|0.00 3.64E-05 0.0/0.14 0.004915 0.40.27 0.009684 0.3/0.14 0.005242 0.2
Ammonia-N 14.0 1]0.01 0.000714 0.1f0.11 0.007496 0.6]0.06 0.003941 0.1]0.03 0.001899 0.1
Total Cations (meg/L) 13 13 3.7 2.2
Anions
Alkalinity, Total 47 57 118 85
Carbonate 60.0 2/0.06981  0.002327 0.2]0.36854  0.012285 0.9]0.10481  0.003494 0.1]0.14701 0.0049 0.2
Bicarbonate 61.0 1/57.69 0.945531 70.6]68.18 1.117547 79.7(143.75 2.356151 61.6]103.40 1.694844 76.9
Chloride 355 1[4.3 0.121005 9.0[3.3 0.093363 6.7(2.8 0.079824 2.1|5.0 0.14216 6.5
Nitrate-N 140 1]1.53 0.109231 8.2/0.01 0.000857 0.1/0.01 0.000928 0.0/0.01 0.000714 0.0
Sulfate 96.1 2|7.8 0.16157 12.1185 0.177602 12.7166.5 1.384586 36.2|17.3 0.360201 16.4
Total Anions (meg/L) 13 14 3.8 2.2
Total lons (meg/L) 2.6 2.7 75 4.4
Cation/Anion Ratio 0.96 0.95 0.97 1.00
Percent Difference -2.2 -2.8 -1.8 -0.1
Trilinear Diagram Data
sum (Ca, Mg, Na+K) 1.28 131 3.68 2.19
Calcium 42.09 35.87 47.48 46.22
Magnesium 37.46 2791 40.27 40.55
Sodium + Potassium 20.45 36.21 12.26 13.23
100.0
sum (SO, Cl, HCO3+CO3) 1.23 1.40 3.82 2.20
Sulfate 13.131 12.679 36.207 16.357
Chloride 9.834 6.665 2.087 6.456
Bicarbonate + Carbonate 77.034 80.656 61.705 77.187
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Table 4
lon Balance Calculations
Cedar Hills Landfill Regional Aquifer Groundwater Monitoring Wells

Data Collected from April 1, 2015 to June 30, 2015

Interior and Vertical to Facilites Downgradient Northwest
Site ID MW-100 MW-64 MW-66 MW-67 MW-68 MW-69 MW-72
4/3/15 4/28/15 4/2/15 4/24/15 4/27/15 4/16/15 4/29/15
Cations MW  n| mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L  %(meq) | mg/L meg/L ~ %(meq) | mg/L meg/L  %(meq)
Calcium 40.1 2|25.9 1.292415 43.5]18.0 0.898204 38.3]20.2 1.007984 37.4(29.0 1.447106 42.2|125.6 1.277445 45.1127.2 1.357285 47.528.2 1.407186 44.8
Magnesium 243 2147 1.209628 40.7|134 1.102654 47.1115.9 1.308373 48.6/19.4 1.596379 46.5|13.9 1.143798 40.313.2 1.086196 38.0|15.8 1.300144 41.4
Potassium 39.1 118 0.045782 15[1.6 0.039899 17113 0.032226 1.2|1.7 0.042201 12|16 0.040922 14|16 0.041178 1.4]1.8 0.046805 15
Sodium 230 1|88 0.383649 12.9]6.8 0.294914 12.6(7.9 0.343631 12.8|7.7 0.335367 9.8|7.6 0.332322 11776 0.332322 11.6(6.8 0.294914 9.4
Iron 55.8 2/0.93 0.033305 1.1]0.09 0.003212 0.1]0.01 0.000358 0.0/0.15 0.005408 0.2]0.82 0.029187 1.0/0.85 0.030512 1.1(2.32 0.083084 26
Manganese 549 2|0.19 0.006844 0.2/0.04 0.001405 0.1/0.00 3.64E-05 0.0/0.16 0.005788 0.2/0.28 0.01023 0.410.22 0.008045 0.3/0.30 0.011067 04
Ammonia-N 14.0 1/0.01 0.000807 0.0/0.04 0.002592 0.1]0.01 0.000714 0.0{0.01 0.000714 0.0]0.01 0.001 0.0{0.01 0.001042 0.0]0.01 0.001 0.0
Total Cations (meg/L) 3.0 2.3 2.7 3.4 2.8 29 31
Anions
Alkalinity, Total 125 97 109 136 127 123 115
Carbonate 60.0 2/0.06694  0.002231 0.1]0.06102  0.002034 0.1]0.09907  0.003302 0.1]0.09599 0.0032 0.1]0.09827  0.003276 0.1]0.28018  0.009339 0.3|0.07932  0.002644 01
Bicarbonate 61.0 1[152.36 2.497392 86.1]|118.22 1.937674 76.8(132.78 2.176369 76.1]|165.72 2.716391 74.11154.74 2.536342 85.6]149.49 2.450291 84.1]1140.14 2.29701 68.6
Chloride 355 1f2.9 0.081798 2.813.0 0.084901 3.4|11.1 0.313091 10.9]4.6 0.130595 3.62.8 0.078132 2.6[3.8 0.106902 3.7]5.0 0.139904 4.2
Nitrate-N 140 1]0.01 0.000714 0.0/0.01 0.000714 0.0[0.72 0.051688 1.8/0.22 0.015778 0.4/0.01 0.000714 0.0/0.01 0.000714 0.0/0.02 0.001285 0.0
Sulfate 96.1 2[15.3 0.318559 11.0123.9 0.497618 19.7]15.2 0.316477 11.1|38.5 0.801602 21.9]16.5 0.343544 11.6|16.6 0.345626 11.9|43.5 0.905707 27.1
Total Anions (meg/L) 29 25 2.9 3.7 3.0 29 33
Total lons (meg/L) 5.9 4.9 5.6 7.1 5.8 5.8 6.5
Cation/Anion Ratio 1.02 0.93 0.94 0.94 0.96 0.98 0.94
Percent Difference 1.2 -3.7 -3.0 -3.3 -2.2 -1.0 -3.1
Trilinear Diagram Data
sum (Ca, Mg, Na+K) 2.93 2.34 2.69 3.42 2.79 2.82 3.05
Calcium 44.09 38.46 37.44 42.30 45.71 48.18 46.15
Magnesium 41.26 47.21 48.60 46.66 40.93 38.56 42.64
Sodium + Potassium 14.65 1433 13.96 11.04 13.36 13.26 11.21
100.0 100.0
sum (SO, Cl, HCO3+CO3) 2.90 2.52 2.81 3.65 2.96 291 3.35
Sulfate 10.985 19.729 11.266 21.951 11.601 11.868 27.074
Chloride 2.821 3.366 11.145 3.576 2.638 3.671 4.182
Bicarbonate + Carbonate 86.194 76.905 77.589 74.473 85.760 84.461 68.744
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Table 4
lon Balance Calculations
Cedar Hills Landfill Regional Aquifer Groundwater Monitoring Wells

Data Collected from April 1, 2015 to June 30, 2015

Downgradient
Site ID MW-74 MW-75 MW-80 MW-85 MW-87 MW-91
4/20/15 4/20/15 4/14/15 4/16/15 4/20/15 4/13/15
Cations MW  n| mg/L meg/L  %(meq) | mg/L meg/L ~ %(meq) | mg/L meg/L  %(meq) mg/L meg/L  %(meq) mg/L meg/L  %(meq) mg/L meg/L  %(meq)
Calcium 40.1 2|44.1 2.200599 39.7|23.9 1.192615 37.8