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1.0 INTRODUCTION

This report presents and evaluates the results of groundwater, stormwater, and landfill gas (LFG)
compliance monitoring performed during 2016 at the closed Leichner Landfill located in Vancouver,
Washington (Figure 1-1). The report also summarizes landfill maintenance, repair, and construction
activities performed during 2016. SCS Engineers (SCS) performed the monitoring, maintenance, and
repair activities and prepared this report on behalf of Clark County Public Health (County) and the
Leichner Landfill Oversight Committee (LLOC), whose members include the County and City of
Vancouver.

Compliance monitoring of groundwater, stormwater (i.e., surface water), and LFG is performed at
Leichner Landfill to fulfill certain requirements of the 1996 Consent Decree and associated Cleanup
Action Plan (CAP), as well as to concurrently fulfill the requirements of Leichner Landfill’s post-
closure monitoring under Minimum Functional Standards (MFS), Chapter 173-304 of the Washington
Administrative Code (WAC).

Compliance monitoring is performed in accordance with the methods and procedures described in the
site’s Compliance Monitoring Plan (CMP) submitted to the Washington Department of Ecology
(Ecology) and Clark County Public Health (CCPH) in July 2013 (SCS, 2013). The July 2013 CMP
includes modifications to Leichner Landfill’s monitoring programs approved by Ecology, as described
in the 2013 annual report (SCS, 2014).

1.1 SITE DESCRIPTION

The Leichner Landfill is a closed, 70-acre municipal solid waste landfill located in Clark County,
Washington, about 5 miles northeast of downtown Vancouver (see Figure 1-1). The landfill operated
from the late 1930s until 1991. Landfill closure occurred in phases during the summer seasons of
1989, 1990, 1991, and 1992, and included an engineered composite cap, a landfill gas collection and
control system (GCCS), and a stormwater collection and control system.

1.2 SITE HYDROGEOLOGY

The geology beneath the landfill site includes about 70 to 100 feet of alluvium, underlain by the upper
member of the Troutdale Formation. The site hydrogeology consists of an approximately 10- to 40-
foot thick unsaturated (vadose) zone, and an unconfined alluvial water-bearing zone (WBZ) which
ranges in thickness from 35 to 45 feet. The alluvium generally consists of sand, and gravelly to silty
sand. Underlying the alluvial WBZ is the upper member of the Troutdale Formation aquifer. The
Troutdale Formation aquifer generally consists of sandy to cobbly gravel with minor amounts of silt
and clay. The alluvial WBZ and Troutdale Formation aquifer are separated by a silt aquitard (sandy
silt and clayey silt) east and south of the landfill. Southwest of the landfill, the silt aquitard is absent
and the two aquifers are locally in hydraulic communication.

Leichner Landfill 1 04217030.14
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2.0 GROUNDWATER MONITORING

2.1 GROUNDWATER MONITORING NETWORK AND
SCHEDULE

The groundwater monitoring network at the Leichner Landfill is comprised of monitoring wells
screened in different depth-discrete zones in the alluvial WBZ and in the Troutdale Formation aquifer.
The monitoring well locations are shown in Figure 2-1. The following describes the nomenclature
used for monitoring well network components:

e Wells that monitor groundwater elevation and quality in the upper portion of the alluvial WBZ
are denoted with an “S” in the well number (e.g., well LB-1S).

e Wells that monitor groundwater elevation and quality in the middle (or intermediate) portion
of the alluvial WBZ are denoted with an “I” in the well number (e.g., LB-271).

e Wells that monitor groundwater elevations and quality in the deeper Troutdale Formation
aquifer are denoted with a “D” in the well number (e.g., well LB-1D).

The site groundwater monitoring wells were sampled annually or semiannually in 2016. Groundwater
samples were collected from the following 18 wells during the annual monitoring event conducted in
February 2016: LB-1S, LB-1D, LB-3S, LB-3D, LB-5S, LB-5D, LB-6S, LB-10SR, LB-10DR, LB-13l,
LB-13D, LB-171, LB-17D, LB-20S, LB-261, LB-26D, LB-271, and LB-27D. Groundwater samples
were collected from the following seven wells during the semiannual monitoring event conducted in
August 2016: LB-1S, LB-5S, LB-6S, LB-10SR, LB-13l, LB-261, and LB-27I.

Field water-quality parameters (temperature, pH, specific conductance, dissolved oxygen) were
monitored during sampling and recorded on field sampling data sheets (FSDSs) provided in
Appendix A. Historical field parameter monitoring results are provided in Appendix B (see Table
B-1).

Groundwater samples collected from the site monitoring wells were analyzed by TestAmerica
Laboratories, Inc., (TAL) in Tacoma, Washington, for nitrate as nitrogen (nitrate), total dissolved
solids (TDS), chloride (Cl), dissolved iron (Fe), dissolved manganese (Mn), and volatile organic
compounds (VOCs), consistent with methods specified in the CMP (SCS, 2013). Laboratory
analytical data reports are provided in Appendix C (included on the attached compact disk [CD]).

2.2 GROUNDWATER ELEVATIONS AND FLOW DIRECTION

Static depth-to-groundwater levels were measured on February 17 and August 10, 2016, and converted
to groundwater elevations for interpreting groundwater potentiometric surface contours and
groundwater flow in the alluvial WBZ and the Troutdale Formation water-bearing zones (see Figures
2-2 through 2-5). Groundwater elevation data are summarized in Appendix D, along with historical
elevations. Groundwater flow in the alluvial WBZ was generally towards the west to southwest (see
Figures 2-2 and 2-4). Groundwater flow in the Troutdale Formation aquifer was generally towards the
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south to southeast (see Figures 2-3 and 2-5). The 2016 groundwater flow directions are consistent
with historical interpretations of groundwater flow at Leichner Landfill.

Groundwater elevation hydrographs are provided in Appendix D. The 2016 groundwater elevation
data are generally within the range of elevations measured historically and continued to show minor
seasonal variations in some site wells. Differences in groundwater elevations in adjacent well pairs
screened in the alluvial WBZ and Troutdale Formation aquifer (see groundwater elevation data in
Appendix D) appear to be influenced by the presence of the silt aquitard (sandy silt and clayey silt).
Where the silt aquitard is present east and south of the landfill (e.g., at existing well pair LB-5S/LB-
5D south of the landfill, and former well pair LB-4S/LB-4D east of the landfill), groundwater
elevations are about 20 to 30 feet higher in the alluvial WBZ indicating hydraulic separation exists
between the two groundwater zones. Monitoring well pairs located southwest of the landfill (i.e., at
wells LB-1S/LB-1D, LB-13I/LB-13D, and LB-261/LB-26D), where the silt aquitard is thin or absent,
exhibited much smaller differences in groundwater elevations indicating that the two groundwater
zones exhibit some degree of hydraulic connection.

2.3 DATA QUALITY REVIEW

Groundwater monitoring field quality control/quality assurance (QA/QC) procedures included
collecting field duplicate samples, field blanks, equipment blanks, and carrying trip blanks into the
field. Laboratory QA/QC procedures included analyzing surrogate spikes, method blanks, matrix
spikes, and matrix spike duplicates. The laboratory QA/QC results are included with the laboratory
reports. TAL incorporated its laboratory data quality review comments in the QA/QC narrative of
each laboratory report (see Appendix C).

SCS reviewed field and laboratory data and QA/QC procedures to evaluate whether the data met U.S.
Environmental Protection Agency (EPA) quality control requirements (see Appendix E). The QA/QC
reviews indicated that the groundwater analytical data were acceptable for their intended use.

2.4 GROUNDWATER QUALITY RESULTS

Laboratory analytical results of groundwater samples collected from site monitoring wells in 2016
continue to indicate that there are little or no adverse effects on groundwater quality from the closed
Leichner Landfill. Groundwater monitoring results supporting this conclusion are discussed in this
section of the report and include the following:

e Laboratory results did not detect VOCs at concentrations above method reporting limits (or
above compliance levels).

e The concentrations of most inorganic indicator parameters in groundwater samples collected
from monitoring wells located downgradient of the former waste cells are below regulatory
compliance levels, with only a few exceptions, and have either remained generally stable or
showed decreasing trends.

Leichner Landfill 3 04217030.14
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2.4.1 Volatile Organic Compounds

No VOCs were detected above the laboratory method reporting limits (MRLS) in the groundwater
samples collected in the first and third quarter 2016, including VOCs for which compliance levels
were established in the 1996 Consent Decree and that are currently tested for (i.e., 1,4-
dichlorobenzene, tetrachloroethene, and trichloroethene) (see Appendix B, Table B-2).!

The 2016 VOC analytical results continued to demonstrate that the post-closure measures
implemented at the closed Leichner Landfill (i.e., maintenance of the engineered landfill cap,
operation of the GCCS, and stormwater controls) are effective at decreasing VOC concentrations to
levels below the MRLs.

2.4.2 Inorganic Parameters and Dissolved Metals

The 2016 and historical analytical data for the inorganic parameters (nitrate, Cl, and TDS) and
dissolved metals (Mn and Fe) are summarized in Appendix B (see Table B-3), and time-concentration
diagrams for these parameters are provided in Appendix F. In general, the 2016 groundwater
analytical results for inorganic parameters and dissolved metals were consistent with historical data.

The 2016 laboratory analytical results indicated that Fe and/or Mn concentrations were above their
respective compliance levels in groundwater collected from a few wells located downgradient and in
close proximity to the landfill (i.e., LB-171, LB-17D, and LB-20S), and also Fe at well LB-271.
However, the Fe and/or Mn concentrations detected in may be attributed, in part, to localized
variations in natural groundwater chemistry, as previously reported to Ecology, based on the
following:

e Fe and Mn have occasionally been detected at concentrations above the compliance levels in
groundwater samples collected from cross-gradient wells LB-3S, LB-5S, and LB-10SR (see
Figures 2-2 and 2-4) screened in the shallow alluvium WBZ (see time-concentration diagrams
in Appendix F).

e Fe concentrations in groundwater samples collected from well LB-20S since 2006 have shown
significant variability and have typically been below the compliance level, with occasional
concentrations above the compliance level.

e Concentrations of Fe and/or Mn in monitoring wells located hydraulically downgradient of
LB-171/17D (i.e., LB-6S, LB-131/13D, and LB-261/26) and well LB-20S (i.e., LB-1S/1D) are
either below laboratory MRLs or significantly lower than concentrations detected in
groundwater samples collected from LB-171/17D and LB-20S. Additionally, Fe and Mn
concentrations in these downgradient compliance wells have remained stable throughout most
of their extensive monitoring history.

! Laboratory analysis of two additional VOCs with established compliance levels, vinyl chloride and 1,1-dichloroethene,
was discontinued in 2013 as approved by Ecology (Ecology, 2013) because after two years of testing for these two
VOCs using a low-level EPA Method 8260B, these compounds were not detected above their respective compliance
levels.
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It should be noted that Fe concentrations in samples collected from well LB-271 have been historically
above the compliance level but very stable since monitoring began at this well in 1996, ranging from
approximately 0.1 to 0.5 milligrams per liter (mg/L).

2.4.2.1 Statistical Analysis of Groundwater Analytical Data

Leichner Landfill groundwater quality data from 2012 to 2016 for inorganic parameters (nitrate, Cl,
and TDS) and dissolved metals (Mn and Fe) were statistically evaluated using the MTCA Stat 97
program.? The program identifies if the data show a normal, lognormal, or non-parametric
distribution. For normally and lognormally distributed data, the 95th percent upper confidence limit
(UCL-95) of the mean was calculated. For distributions that were non-parametric (i.e., data not
distributed normally or lognormally), data values were ranked and an estimate of the UCL-95 was
determined using the Van der Parren method, as described in Statistical Guidance for Ecology Site
Managers (Ecology, 1992). For non-parametric data, the VVan der Parren method defaults to the
highest reported value.

The MTCA Stat97 program utilizes the Land Method for calculating the UCL-95 of the mean for
lognormally distributed data. The Land Method is sensitive to data distributions that deviate from
lognormal. If variance or skewness is large (U.S. Environmental Protection Agency [EPA], 2002), the
method may commonly yield estimated UCL-95 values that are greater than predicted for data
distributions are not truly lognormal,. When sample sizes are small and the variance is large, the
method can be impractical. This resulted in UCL-95 values that exceeded the range of concentrations
for the following inorganic parameters and monitoring wells: (1) Cl data for well LB-20S, (2) nitrate
data for well LB-10DR, and (3) TDS data for wells LB-1D and LB-3D. In these cases, the highest
reported values from the last 5 monitoring years (2012 to 2016) were selected (see Table 2-1).

Table 2-1 provides a summary of calculated UCL-95 of the mean values, along with groundwater
compliance levels established in the Consent Decree and CAP. The following summarizes the results
of the statistical evaluation:

e The calculated UCL-95 values for nitrate, Cl, and TDS were below their respective compliance
levels.

e The calculated UCL-95 values for dissolved Fe were below the compliance of 0.3 mg/L,
except the values for groundwater from well LB-171 (9.9 mg/L).

e The calculated UCL-95 values for dissolved Mn were below the compliance level of 0.05
mg/L, except the values for groundwater from wells LB-171 (1.5 mg/L), LB-27D (4.3 mg/L),
LB-20S (3.5 mg/L), LB-271 (0.5 mg/L), and LB-27D (0.1 mg/L).

2.4.2.2 Trend Analysis of Groundwater Data

In addition to the statistical evaluation described in Section 2.4.2.1, time-series concentration plots
were generated for each of the inorganic parameters tested (see Appendix F). The time-concentration
plots were evaluated visually to assess whether groundwater parameter concentrations have increased,

2 MTCA Stat97 was obtained from Ecology’s website: http://www.ecy.wa.gov/programs/tcp/tools/Mtca.exe.
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decreased or remained stable. Inorganic parameter concentrations in groundwater samples collected
from alluvial WBZ wells and Troutdale Formation wells show either generally stable or decreasing
trends, except for nitrate concentrations in samples collected from wells LB-10DR, LB-131, LB-26l,
and LB-27D. Changes in nitrate concentrations detected in these wells are believed to be reflective of
natural (i.e., non-landfill-impacted) groundwater conditions.

It is also noteworthy that Cl, TDS, Fe, and Mn in groundwater collected from wells LB-171, LB-17D,
and LB-20S located downgradient and in close proximity to the former landfilling areas exhibit
pronounced decreasing concentration trends generally from about 1991 and 2001 (see time-
concentration plots in Appendix F). These decreasing concentration trends were likely in response to
the construction, operation, and maintenance of Leichner Landfill’s post-closure systems, including
the landfill cover system and the stormwater control and collection system, which significantly
reduced the potential for leachate to be generated. The concentrations of these inorganic parameters in
groundwater samples collected from these wells have remained relatively constant since about 2001
(except for CI in well LB-20S as noted above). Additionally, as was previously discussed, the
concentrations of these inorganic parameters in groundwater collected from monitoring wells
downgradient of LB-171/17D and LB-20S are substantially lower, and have remained stable
throughout their extensive monitoring history (see time-concentration diagrams in Appendix F)

Leichner Landfill 6 04217030.14
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3.0 STORMWATER MONITORING

Ecology issued a renewed General Permit (No. WAR005572B) for industrial facilities, which became
effective January 1, 2010, and allowed Leichner Landfill to continue to discharge stormwater from the
facility to nearby Curtin Creek. Ecology issued a modified Industrial Stormwater General Permit
(ISGP) that became effective date of January 2, 2015. In accordance with the ISGP and on behalf of
the County, SCS prepared an updated Storm Water Pollution and Prevention Plan (SWPPP) in January
2015 (SCS, 2015). Stormwater monitoring activities at the facility are performed consistent with the
methods and schedule described in the ISGP and SWPPP.

3.1 STORMWATER MONITORING NETWORK AND SCHEDULE

3.1.1 Quarterly Stormwater Monitoring Station

One stormwater discharge location (designated Outfall 1) has been established for the Leichner
Landfill. Outfall 1 is located at the pump station at the northern end of the North Detention Pond (see
Figure 3-1) and receives stormwater runoff from the closed landfill surfaces. Stormwater discharge at
the North Detention Pond pumps (i.e., Outfall 1) are water-level float activated or can be manually
activated at the pump control box. If the Outfall 1 pumps are not activated by the water-level in the
North Detention Pond during quarterly monitoring, then SCS manually turns on the pumps to collect a
stormwater discharge sample.

Quarterly stormwater samples were collected for laboratory analyses at Outfall 1 in January, April, and
October 2016. A stormwater sample was not collected in the third quarter monitoring period (Julyl to
September 30) because no discharge was observed at the facility during this period. The stormwater
samples were analyzed by TAL for permit-required parameters including turbidity, pH, total copper
and zinc.

3.1.2 Monthly Visval Inspection

SCS performed monthly visual inspections in 2016 during storm events, if any occurred in a given
month that could result in stormwater being potentially discharged at Outfall 1. The inspections
included examining stormwater discharge at Outfall 1 (if observed) and inspecting the stormwater
conveyance system (drainage ditches and culverts) and areas where equipment and materials are stored
(primarily the blower-flare station [BFS]). Observations were documented on a SWPPP monthly
inspection form.

3.2 STORMWATER MONITORING RESULTS

Stormwater discharge monitoring reports (DMRs) presenting the analytical results of quarterly
stormwater samples collected in 2016 were submitted to Ecology on a quarterly basis using the
Ecology WebDMR submittal system. The quarterly DMRs were submitted via WebDMR on February
18, May 4, October 6, and October 27, 2016. The analytical results of stormwater samples collected in
2016 showed that stormwater quality benchmark concentrations specified in the ISGP were not
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exceeded. The DMR submitted on October 6, 2016, indicated that no discharge occurred during the
third quarter monitoring period.

3.3 STORMWATER CONTROL AND COLLECTION SYSTEM
MODIFICATIONS

An eroded section of drainage ditch that conveys stormwater into the South Detention Pond was
repaired by SCS Field Services from August 29 through September 9, 2016. The erosion occurred
following a series of high precipitation storm events in December 2015 that caused severe erosion of
the stormwater ditch. The eroded area consisted of an approximately 30-foot wide by 50-foot long
section of the drainage ditch adjacent to the South Detention Pond (referred to as the “lower repair
area” for the purposes of this report). The erosion extended to the underlying geotextile, and washed a
section of the ditch lining and surrounding cover material into the South Detention Pond creating an
approximately 18-inch-deep gully. Additionally, an approximately 110-foot-long section of the
drainage ditch that extended from the eroded section upstream to the outlet of a road-crossing culvert
(referred to as the “upper repair area” for the purposes of this report) was heavily in-filled with soil;
short grass and small brush was also growing between the larger stones.

The drainage ditch repair area is located on top of the final landfill closure area and directly over the
waste footprint. As such, repair of the affected area required maintaining the cover thickness
specifications in accordance with the approved closure design specifications and requirements in the
1996 Consent Decree and Minimum Functional Standards (MFS) covered under WAC 173-304. To
meet these requirements, SCS proposed reconstructing the eroded area to the 1992 as-constructed
conditions.

A construction quality assurance (CQA) report was submitted to the County (SCS, 2016b) that
described the repair methods and activities and CQA observations. As described in the CQA report,
the following summarizes key aspects of the drainage ditch repair based on the CQA monitoring and
observations:

e The existing geotextile fabric in the upper repair area was not removed before placement of
overlying layers. The remaining repair of this segment was performed in general conformance
with the Construction Drawings.

e [twas discovered during the excavation of the lower repair area along the lower segment of the
drainage ditch that the existing conditions did not conform to the original construction
drawings, principally because the drainage layer did not meet the required gradation size and
thickness. A repair strategy was implemented for this segment of the drainage ditch, after it
was approved by the County, which avoided the potential to excavate waste material below the
geomembrane but still met the intent of the original ditch design. Additionally, the western
side slope adjacent to the drainage ditch was covered with gravel to minimize or prevent
potential impacts if stormwater overflowed the drainage ditch.
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4.0 LANDFILL GAS MONITORING

A GCCS was initially installed at the Leichner Landfill in 1978 in response to offsite migration of
LFG. The system has been modified several times over the years, including installation of a single,
smaller enclosed flare station in 2007 in response to decreasing methane production. The current
GCCS includes a LFG extraction well field with 102 gas extraction wells, a condensate collection
system, a LFG blower and flare station (BFS), and an integrated remote monitoring and control
(RMC) system that monitors the operation and performance of the BFS and other components of the
GCCS and stormwater collection system. The GCCS components are shown in Figure 4-1.

Compliance LFG monitoring at Leichner Landfill is performed to (1) fulfill compliance monitoring
requirements in LFG monitoring probes along the perimeter of the landfill, (2) evaluate and adjust
(i.e., balance) the LFG extraction well network, and (3) assess the performance and efficiency of the
GCCS, including the LFG flare and blower.

4.1 COMPLIANCE LFG MONITORING PROBE NETWORK AND
SCHEDULE

The LFG compliance monitoring network is comprised of 50 probes located along the perimeter of the
landfill property boundary to monitor subsurface LFG migration, and in areas within the property, to
more closely monitor the performance of the GCCS (see Figure 4-1). Compliance LFG monitoring
probes constructed as dual-completion probes (i.e., a shallow and deep probe constructed within the
same borehole) are designated with an “A” for the shallow probe and “B” for the deep probe.
Compliance LFG monitoring probes with the same probe number but constructed in different
boreholes are designated with an *“S” for the shallow probe and “D” for the deep probe.

Compliance LFG monitoring was performed quarterly in 2016 (March, June, September, and
December), as approved by Ecology (Ecology, 2011).

4.2 COMPLIANCE LFG MONITORING RESULTS

The compliance LFG monitoring probe data for 2016 are provided in Appendix H (Table H-1). The
data indicated that methane concentrations were below the MFS (Chapter 173-304 WAC) regulatory
limit of 5 percent methane (by volume) in the site perimeter compliance probes, except for initial
measurements in LFG probe GP-7 during each quarterly monitoring event, and initial measurements in
LFG probe GP-9 in March and December. In response to these exceedances, adjustments to the
GCCS LFG extractions wells in the vicinity of these probes were performed and the probes were re-
monitored. The re-monitoring data showed that methane concentrations were below the regulatory
limit in both probes typically within a few days of the initial measurements (see Table H-1).
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4.3 LFG EXTRACTION WELLS

The LFG extraction wells (see Figure 4-1) were monitored and adjusted (balanced) semi-monthly
(twice a month) during 2016 to maintain balanced and efficient LFG extraction rates. There were no
significant problems or concerns noted during monitoring and adjustment of the LFG extraction wells.

4.4 LFG FLARE MONITORING

The LFG flare system is operated pursuant to Air Discharge Permit (ADP) 07-2714 issued by the
Southwest Clean Air Agency (SWCAA) on February 15, 2007. The LFG flare system was monitored
regularly (typically on a weekly basis) in 2016 and continuous through the facility’s RMC. The
monitored parameters include LFG composition, static pressure, flow rate, and temperature measured
at the flare inlet. In addition, the flare operating temperature was also measured and recorded. The
flare system is equipped with a continuous monitoring system, which measures and records the flare
operating temperature, inlet LFG flow rate, and inlet LFG oxygen concentration. The data are stored
and periodically downloaded for permanent recordkeeping.

In accordance with the ADP, a separate 2016 annual flare emissions estimate report will be submitted
to the SWCAA by March 15, 2017. The report will present flare monitoring data and evaluate flare
performance in 2016.

In accordance with the ADP, an initial emissions source test was conducted on May 15, 2007, and is
required to be re-tested every 5 years. Accordingly, the flare was source tested again on April 24,
2012. A next source test is schedule to be performed by April 24, 2017.

4.5 GREENHOUSE GAS MONITORING

In November 2013, SCS completed an evaluation to determine if the Leichner Landfill is required to
report greenhouse gas (GHG) monitoring results (and perform future weekly GHG monitoring)
pursuant to the state of Washington GHG rule based on emissions data collected in 2013. The
evaluation showed that the Leichner Landfill is exempt from GHG reporting (and from future weekly
monitoring) per the Washington State’s GHG Rule. Consequently, weekly GHG monitoring was
suspended beginning in January 2014,

4.6 EVALUATION OF GCCS PERFORMANCE AND
CONCEPTUAL REDESIGN OF GCCS

The GCCS at the Leichner Landfill will require future upgrades to operate efficiently. To that end, a
project was initiated in 2015 (conducted by SCS) focused on collecting performance data of the LFG
extraction wells and BFS to support developing options for redesigning and upgrading the GCCS. The
scope of work included reviewing and understanding the existing GCCS well field system and BFS
and assessing whether additional monitoring and performance data needed to be collected to facilitate
a redesign of the system. In general, whenever an existing system is upgraded, retrofitted, and/or
replaced, the level of effort for the design is much greater than if a system is designed from scratch
because of the coordination/tie-ins to the existing infrastructure.
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The 2015 Annual Report (SCS, 2016a) described significant activities performed in 2015 to evaluate
the existing GCCS well field system and BGS. The scope of this effort involved collecting LFG flow
data from 50 of the site’s 102 LFG extraction wells. Deeper gas wells located in the interior of the
landfill were targeted for flow monitoring because they are expected to collect more gas and have
higher flow rates. The perimeter gas wells, in generally, are shallower, and will not collect as much
landfill gas (i.e., lower flow rates) due to their proximity to native soil and potential to facilitate air
intrusion. This work was ongoing in 2016.

Additional activities performed by SCS in 2016 related to assessing the performance of the GCCS
included the following:

Continued to collect and evaluate LFG monitoring data obtained from January through April
2016.

Performed site-specific modeling to estimate LFG generation and recovery projections. The
purpose of the LFG generation and recovery modeling was to identify whether the GCCS is
recovering as much LFG as practical. The modeling results were compared with the LFG
monitoring data collected in 2015 and 2016, and with the total amount of gas measured at the
BFS to evaluate the effectiveness of the existing GCCS. The comparison of LFG generation
with individual well performance data identified areas of underperforming LFG extraction
wells and/or areas absent of effective coverage within the well field.

Prepared and submitted to the County a preliminary engineering design report dated December
5, 2016 (SCS, 2016c) presenting design options for upgrading the GCCS, including
preliminary engineering design drawings and construction cost estimates. Based on discussion
with the County, SCS also prepared revised engineering design drawings and cost estimates
for an additional GCCS design upgrade scenario that involved modifications to the LFG
collection well network and replacing the above ground PVC piping and well heads. The
County is in the process of reviewing the preliminary redesign upgrades for the GCCS.
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5.0

5.1

OPERATIONAL SYSTEMS MAINTENANCE AND
REPAIR

ROUTINE ACTIVITIES

Routine operations, maintenance, and repair of the GCCS and stormwater collection and control
system performed in 2016 included the following:

Performing checks and making adjustments to the operational settings of the LFG flare system
as necessary.

Performing maintenance and repairs (as needed) of the LFG flare system, condensate
collection system, including the condensate sumps, airlines, discharge lines, and compressors.

Performing minor maintenance and repairs (as needed) of the LFG extraction wells and
conveyance piping (e.g., repair of hoses, fittings, and valves).

Conducting semi-monthly adjustments (i.e., balancing) to the north and south LFG extraction
wells field.

Performing general maintenance of the (1) North and South Detention Pond pumps, (2) air
compressor for the condensate collection and Module 2 stormwater pumping systems, and (3)
Module 2 stormwater recovery system.

Coordinating periodic pumping and disposal of condensate from the site condensate tank.

Reviewing and uploading the LFG extraction well monitoring data and compliance probe
monitoring data into SCS’s site-specific eTools database for the Leichner Landfill project.

Other noteworthy non-routine maintenance, repair, and replacement activities related to the Leichner
Landfill’s post-closure systems and equipment performed in 2016 are described below.

5.2

5.2.

NON-ROUTINE ACTIVITIES
First Quarter 2016
Installed a capsuhelic (differential pressure) gauge on the flare inlet line.
Coordinated analytical testing of LFG condensate for disposal characterization.
Evaluated possible source(s) causing flare vibrations in response to a compliant. Discussed
approach with the County for additional flare monitoring and identifying and resolving the

source of the vibration.

Installed a pulse pump controller in condensate trap S-3.
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e Installed an AP-4 pneumatic pump in condensate trap N-7.
e Further evaluated the flare to address noise/vibration issues.

e |dentified that there was no power to the site on March 18, 2016. The power was restored with
the assistance of an electrical contractor on March 19, 2016.

e Performed troubleshooting of problems with flare station RMC system (likely due to power
outage). The following work was performed as a follow-up to the troubleshooting activities in
late March 2016: (1) installed a new modem, (2) performed cell modem setup, and (3)
repaired and reconfigured the RMC system/flare controls.

e Installed a new flare stack louver motor.

5.2.2 Second Quarter 2016

e Remove QED well heads from eight LFG extraction wells (SW-2, SW-6, SW-9, SW-14, SW-
15, SW-18, SW-19, and SE-6) from the south well field. Plumbed each well head with 2-inch
gate valves and connected to the lateral line.

e Installed eight QED well heads in the north well field at LFG extraction wells NE-4, NE-6,
NE-19, NE-20, NW-14, NW-17, NW-24, and NW-26.

e Installed system sample ports in 39 LFG extraction wells.

o Performed certification of the three on-site compressor tanks. Certification was performed by
Washington State Department of Labor and Industries Boiler Pressure Vessel Inspector, with
oversight by SCS.

e Installed pressure ports in the LFG well extraction system.

e Installed a motorized (middle) louver system in the LFG flare.

Installed a flare purge blower.

5.2.3 Third Quarter 2016

e Wired and programmed the recently installed motorized (middle) LFG flare louver to operate
using the RMC system.

e Installed a new Quantum automation/programmable logic control (PLC) analog card, and
programmed upgrades for the RMC system.

e Installed a 6-inch shut-off valve on the inlet pipe to the Module 2 stormwater collection vault.

e Continued evaluating whether a vibration sensor should be installed on the LFG flare, and
programmed into the RMC system.
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e Coordinated disposal of soil generated during the South Detention Pond drainage ditch repair
project.

e Performed prefield planning and coordination for upgrading the RMC system and installing a
new weather station and water-level transducer in the Module 2 stormwater collection vault
that will be linked to the RMC.

5.2.4 Fourth Quarter 2016

e Evaluated and repaired the diaphragm pump in the Phase 2 stormwater collection vault.

e Installed upgrades to the RMC system, and linked to the RMC a newly installed weather
station and water-level transducer in the Module 2 stormwater collection vault.

e Seeded areas around the South Detention Pond for erosion control.

e Replaced the diaphragm pump in the Module 2 stormwater collection vault with a new
diaphragm pump. The old pump was shipped to the manufacturer to assess damage and obtain
a cost estimate to replace or repair.
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