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EXECUTIVE SUMMARY

This annual report provides a summary of the water quality monitoring activities at 
Coffin Butte Landfill during 2015.  Coffin Butte Landfill, located in Benton County, 
Oregon, is a municipal solid waste landfill owned and operated by Valley Landfills, Inc. 
(VLI).  Environmental monitoring and associated reporting is required by the landfill’s 
solid waste disposal permit number 306, issued and administered by the Oregon 
Department of Environmental Quality (DEQ).  

During 2015, no significant changes in water quality were measured.  Volatile organic 
compound (VOC) concentrations in wells along the west-side compliance boundary were 
below primary drinking water standards including well MW-12S, where the trend for 
tetrachloroethene (PCE) continues downward. Other than PCE, several other VOCs were 
detected at low concentrations (below 2 µg/L) in west-side compliance wells and several 
inorganic parameters were present above background concentrations.  Since the landfill 
cover was installed on Cells 1/1A in 1996 and landfill gas removal wells were installed in 
Cell 1 in 1994, the number and concentrations of VOCs have declined in compliance 
wells. 

Downgradient of the Closed Landfill, groundwater quality trends are stable as well.  
Based on the age of the landfill, it is expected that the existing low level impacts will 
diminish with time.

At the compliance boundary for Cell 4 on the east side, the primary drinking water 
standard for arsenic was exceeded, but these concentrations represent natural background 
conditions.  Sampling results at MW-26 and MW-27 were below site specific limits 
(SSLs) with two exceptions.  At MW-26, magnesium and sodium were marginally above 
their respective SSLs in the October sampling event, this also occurred in October of 
2014. Given the very low variance for the inorganic parameters at this well, excursions 
of only a few milligrams per liter above the SSL are expected from time to time.  At 
MW-27, the results for manganese at 8.2 mg/L (both events) were marginally above the 
SSL of 8.1 mg/L. No further action is required unless three SSLs are exceeded during a 
sampling event for a well.

Leachate production for the water year 2014-2015 was estimated at 16.7 million gallons 
of leachate.  This was generated by Cells 1 through 5 during the water year ending 
September 30, 2015.  VLI continues to monitor the secondary leachate collection systems
(SLCS) beneath Cells 2, 3, 4, and 5.
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1.0 INTRODUCTION

The Annual Environmental Monitoring Report (AEMR) presents results of water quality 
and landfill gas probe monitoring during the 2015 calendar year at the Coffin Butte 
Landfill in Benton County, Oregon (Figure 1-1), operated by Valley Landfills, Inc. 
(VLI).  TUPPAN CONSULTANTS LLC oversaw sampling, managed the water quality data, 
and prepared this annual report. Annual reporting is required by Section 19.0 of the 
landfill’s solid waste disposal permit number 306, issued by Oregon Department of 
Environmental Quality (DEQ) on November 24, 2010.

As defined in the most recent version of the Environmental Monitoring Plan (EMP) (TC, 
2014b), the annual report serves as the mechanism to (1) collate and report analytical data 
for the past year, (2) assess achievement of remedial goals for the west side, and (3) 
evaluate detection monitoring data for east-side cells as it relates to performance of the 
engineered liner systems for the active waste management units.  The last two items will 
be discussed in Section 4 of the annual report.

For the west side, the purpose of the report is to assess (1) the effect of remedial actions 
on groundwater quality (i.e., assess progress of cleanup) and (2) protection of potential 
human health receptors.  Consequently, the report focuses data evaluation on the 
following objectives:

Assess aquifer restoration and contaminant removal rates based on concentration 
trends.

Evaluate the effectiveness of source control.

Evaluate stabilization of the plume based on the extent and concentration of 
volatile organic compounds (VOCs). 

Discuss results of protectiveness monitoring at domestic wells and at early 
warning detection wells.

For the east side, the report compares analytical results to site specific limits (SSLs) and 
permit specific concentration limits (PSCLs) and examines the data for indications of a 
significant change as described in Section 4.2.  Results are also compared to relevant 
water quality standards. 

Consistent with solid waste permit requirements, municipal solid waste guidance (DEQ, 
1996), and the updated EMP, the annual report contains the following:
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A cover letter that:
Compares the analytical results with relevant monitoring standards.  
States whether or not federal or state standards were exceeded for the 
relevant media.  
States whether or not a significant change in water quality occurred or 
methane levels were exceeded.

An executive summary.

Assessment of the current status of the environmental monitoring network and 
recommendations for improvements.

Data analysis and evaluation, based on the following:
Updated groundwater elevation information for each sampling event and 
monitored unit, depicting groundwater flow velocities and direction, and 
piezometric water contours.  
Data evaluation tools (e.g., time-series plots) for selected constituents of 
concern to be used in assessing data.
Results of a major ion balance for each groundwater monitoring well that 
was sampled for major anions and cations during split sampling events (split 
sampling did not occur in 2015).
Summary of results of monitoring for the year, including a table that 
compares results with relevant water quality standards.

Description of activities resulting from exceeding a relevant standard or 
significant change in water quality, such as resampling or additional 
investigation.

Results of LFG probe monitoring (monitoring related to operations of the gas-
to-electric plant are not reported as part of the environmental monitoring 
program).

Findings from the leachate management program.

Summary of sampling and analysis, field quality assurance and quality control 
(QA/QC), and laboratory QA/QC techniques implemented during the year.

Copies of applicable information, including field data, laboratory analytical 
reports, and chain-of-custody reports; data are cross-referenced and labeled with 
the designated field sampling location.

Similar to last year (TC, 2015a), this year’s annual report presents appendix material in
Portable Document Format (PDF) to reduce paperwork, consistent with DEQ policy.  
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This applies to trend plots and data summations in Appendices C and D, as well as field 
sampling sheets and laboratory reports (Appendix E).
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2.0 WATER QUALITY MONITORING

2.1 Monitoring Network

The water quality monitoring network has five components:  (1) groundwater monitoring 
wells, which include compliance and detection wells, (2) water level observation wells 
and piezometers, (3) the secondary leachate collection system (SLCS), (4) leachate 
sumps, and (5) surface water monitoring points.  In addition to water quality, landfill gas 
is monitored at probes surrounding the landfill, and in buildings or structures near the 
landfill.  The rationale for the network design and the media monitored was presented in 
the EMP (TC, 2014b).  The water quality monitoring locations are summarized on 
Table 2-1.  A summary of the well construction, survey information, and lithologic 
completion intervals is provided in Table 2-2.

2.2 Sampling and Analysis Program

Water quality monitoring in 2015 was conducted consistent with the currently approved 
EMP for Coffin Butte Landfill (TC, 2014b), which presents monitoring rationale, 
sampling and analysis parameters, locations, and a schedule. The frequency of 
monitoring, the sampling points, and the analytical parameters tested in 2015 are 
summarized in Table 2-3.  

Water was sampled consistent with procedures described in the site sampling and 
analysis plan in Appendix C of the EMP.  Samples were collected by staff from Quality 
Technical Services, Inc., under contract to TUPPAN CONSULTANTS and submitted to 
TestAmerica Laboratories, Inc., in Denver, Colorado.

In 2015, samples were not collected from several locations as follows:

Second Quarter:  LDS-3, LDS-ELP, and LDS-WLP were dry and not sampled; 
LDS-2B had mechanical difficulties requiring a new sampling port; underdrain 
S-U4 (ELP), S-U6 (Cell 4), and S-U7 (Cell 5) could not be sampled because of 
insufficient flow or they were dry.

Fourth Quarter:  LDS-3, LDS-5, LDS-ELP and LDS-WLP were dry and not 
sampled; underdrains S-U3, S-U5, S-U6, and S-U7 could not be sampled 
because of insufficient flow or they were dry.



VLI\AEMR2015-f\et:1    Rev. 0, 3/22/16

VLI-001-002 2-2

Memoranda that document field sampling procedures, copies of field sampling data 
sheets that record measurements for the sampling events, and laboratory reports are 
included in Appendix E in PDF on a CD attached to the inside back of the report cover.

2.2.1 Data Quality

Results of laboratory quality assurance and quality control data indicate acceptable 
results as qualified by data review memoranda (Appendix A).  TestAmerica’s standard 
laboratory reporting limits (RLs) for several of the trace metals are higher than reporting 
limit goals devised by the DEQ at 10 percent of the primary drinking water standard.  
The laboratory can report at lower values to meet these goals, although the laboratory 
must qualify the data as estimated (“J” qualified) since the resultant values are below the 
standard laboratory RL, but above the instrument method detection limit.  Qualified data 
are discussed in the memoranda in Appendix A (along with a table comparing the various 
reporting limits) and listed in the summary tables in Appendix B.

Trace concentrations of acetone below the RL, but above the MDL, were detected in 
samples from several locations:  in April at MW-10S (3.2 µg/L J), MW-27 (6.6 µg/L J), 
and LDS-5 (5.7 µg/L J), with the duplicate sample for MW-10S nondetect at 0.5 µg/L; in 
October at MW-1D (4.8 µg/L J), MW-8S (2.5 µg/L J) and MW-19 (2.4 µg/L J). Each of 
these were estimated concentrations below the laboratory RL of 10 µg/L, but above the 
MDL of 1.9 µg/L.  (As a note, the DEQ's laboratory sets its RL for acetone at 50 µg/L, 
presumably because of its use in the laboratory.)  Acetone is a common laboratory 
contaminant that has been detected from water samples, field blanks and trip blanks at 
this site over the years.  

In the EMP, for VOCs, we state that the basis to resample is due to a significant change 
in water quality (see page 5-5).  EMP Table 5-5 defines examples of significant change as 
"detection of a previously undetected VOC not detected historically or considered field or 
laboratory contamination."   Moreover, the permit addendum specifies that the Action
Limit for VOCs is the "Detection of a VOC greater than a laboratory derived practical 
quantification limit," in this case the PQL is established by TestAmerica as 10 µg/L.  
Given these conditions, VLI did not believe it necessary to resample at MW-27 for the 
following reasons:

Acetone had been previously detected in site samples at trace concentrations 
(below the RL) sporadically, and frequently attributed to laboratory 
contamination based on method and trip blanks.

In duplicate samples collected from MW-10S in the April event, acetone was 
detected at 3.2 µg/L and also not detected at the MDL of 1.9 µg/L.  

In checking with TestAmerica's Denver laboratory where the samples are 
analyzed, we found that over the three months from 2/26/15 to 5/24/15, acetone 
was found in approximately 10 percent of samples below the RL of 10 µg/L 
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(i.e., between 0.00 and 10 µg/L), with detected values ranging from 0.28 µg/L 
and 4.75 µg/L. 

This information was presented to the DEQ project hydrogeologist by email who agreed 
that it was unnecessary to resample the wells for acetone (TC, 2015b; DEQ, 2015).  
Given its common use in the laboratory and comparable, low concentrations across 
sampling points and through time, the detections of acetone were likely a result of 
laboratory contamination based on professional judgment.
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3.0 FINDINGS

The discussion of hydrogeology is summarized from sections on site characterization in 
past reports and the EMP (EMCON, 1994, 1996, 2000; TC, 2003a,b, 2014b).

3.1 Hydrogeology

The landfill is along the south flank of Coffin Butte.  In undeveloped areas of the site, the 
upper third (approximately) of the butte consists of steep grass-covered slopes, the 
middle third of exposed bedrock with little vegetation, and the lower third of gentle, soil-
covered slopes.  Generally, the steeper slopes are underlain by basalt bedrock and the 
lower, flatter slopes on the flanks of Coffin Butte are underlain by alluvium that consists
of silty clay to clayey silt with variable amounts of thin, interbedded sands and silty to 
sandy gravels (commonly referred to as Willamette Silt). 

There are two principal water-bearing units: unconsolidated alluvium, and weathered to 
unweathered bedrock volcanics.  Groundwater occurs in both units, although the alluvial 
deposits are absent or unsaturated over much of the site where landfill occurs.  Where 
both units are present, they are hydraulically connected.  The two units are monitored 
separately by groundwater monitoring wells.

3.1.1 Groundwater Occurrence and Flow

Depth to groundwater depends on season and topography.  In site wells, the groundwater 
depths range from over 80 feet below the ground surface midway up the slopes of Coffin 
Butte (in bedrock) to less than 1 foot in the flat lowland area southeast of the butte (in 
alluvium).  East of Cell 2, potentiometric elevations measured during the wet winter and 
spring months are near or higher than the ground surface elevation, indicating the 
potential for groundwater to discharge in this area.

Table 3-1 summarizes the groundwater elevations for 2015.  Seasonal fluctuations vary
with hydrogeologic position of the monitoring point.  Seasonal changes range from less 
than 1 foot in MW-23 and MW-26, to over 100 feet in upgradient piezometer QP-3S in 
2014; this year the difference at QP-3S was closer to 2 feet.  Historical measurements at 
well MW-13, which was just above Cell 3 and decommissioned in 2012, typically varied 
from 30 to 40 feet between winter and fall.  Figures 3-1 to 3-4 illustrate the range of 
seasonal fluctuations for typical site wells in comparable hydrogeologic positions.  The 
average site-wide fluctuation in monitoring wells and piezometers was approximately 4.0
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feet, with the lowest groundwater elevations in late summer to fall and the highest in 
winter and spring.

Over the long term, subtle water levels trends have developed in several wells at the base 
of Cells 1/1A.  Figure 3-4 shows progressively higher groundwater levels from the early 
to late 1990s, and then decreasing until about 2005, at which time lower elevations 
continued until 2010.  In 2010-11, water levels increased slightly and then appear to have 
decreased in subsequent years.

The direction of groundwater flow is controlled by the topographic setting of Coffin 
Butte and Poison Oak Hill and the intervening low areas. Groundwater in the bedrock 
generally flows downslope from the hills until it reaches a groundwater divide near the 
southeast corner of Cell 1.  At the divide, groundwater flows toward the east and west, 
generally following the long axes of the valleys.  Groundwater flow direction in the 
saturated portion of the alluvium mimics the underlying bedrock.  

Groundwater contours for the site are illustrated on Figures 3-5 and 3-6.  The 
groundwater elevations are from wells screened either in the alluvium or the bedrock,
both weathered and fresh.  With the relatively large topographic relief between wells, 
vertical gradients between hydrogeologic units at monitoring locations are small, and do 
not substantially affect the site’s groundwater flow pattern or horizontal gradients. 

Factors affecting the groundwater gradients include the topographic slope, hydrogeologic 
material, and the season.  The steepest horizontal gradients measured at the site are on the 
upper flanks of Coffin Butte.  These range from approximately 0.054 to 0.073 foot per 
foot (ft/ft) just east of Cell 1, to 0.24 ft/ft downslope of P-20.  Smaller gradients are an 
order of magnitude lower, approximately 0.014 ft/ft, along Coffin Butte Road (in 
alluvium between MW-24 and MW-8S) to 0.02 beneath Cell 4 (upgradient of MW-26).  
On the west side of the landfill, gradients average 0.006 to 0.009 ft/ft downgradient of 
Cells 1 and 1A.  Downgradient of the Closed Landfill, the gradient is relatively consistent 
between seasons at approximately 0.061 to 0.065 ft/ft.

3.1.2 Groundwater Velocity

Groundwater velocity depends on hydraulic conductivity,1 horizontal hydraulic gradient, 
and effective porosity of the water-bearing medium.  The horizontal velocity (Vh) of 
groundwater is calculated by the following equation:

1 The mean hydraulic conductivity for alluvium and bedrock was evaluated from pumping and slug test 
data collected from 1985 to 1993 as reported in the remedial investigation (EMCON, 1994).  
Geometric means were calculated for each unit after examining boring logs to verify hydrogeologic 
unit.  Revisions to the values used in annual reports from before 2009 are as follows:  Alluvium:  0.22 
ft/day (old value 0.062 ft/day); Bedrock:  2.7 ft/day (old value 4 ft/day).
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h
e

where

Vh = horizontal groundwater velocity.
K = hydraulic conductivity.
i = horizontal hydraulic gradient.
ne = effective porosity.

Estimates of Vh were calculated at the Coffin Butte Landfill for several areas:  on the east 
side, beneath Cell 4, and on the west side, downgradient of Cell 1 and the Closed 
Landfill.  Beneath Cell 4, Vh is calculated at approximately 6.4 ft/yr, given a hydraulic 
conductivity of 0.22 ft/day for the alluvium, an estimated effective porosity of 25 percent
(literature values in Morris and Johnson, 1967), and a hydraulic gradient of 0.02 ft/ft.

Downgradient of Cells 1/1A, estimates for Vh range from 22 to 177 ft/yr.  Assumptions 
include an average hydraulic conductivity of 2.7 ft/day for the bedrock, an estimated 
effective porosity of between 5 and 25 percent (Morris and Johnson, 1967), and an 
average hydraulic gradient of 0.009 ft/ft in the spring and 0.006 ft/ft in the fall.

Downgradient of the Closed Landfill, estimates for Vh are approximately 20 ft/yr for the 
alluvium, and 250 ft/yr in the bedrock.  Assumptions include the hydraulic conductivities 
for alluvium and bedrock noted above, an estimated effective porosity of 25 percent both 
for alluvium and weathered bedrock, and an average hydraulic gradient of 0.063 ft/ft for
the spring and fall.

3.2 Water Quality

Water quality summary tables for 2015 can be found in Appendix B.  The tables organize 
the monitoring points by wells, surface water stations, underdrains, leachate (by cell), and 
the SLCS (by LDS monitoring point). 

3.2.1 Groundwater

This section summarizes groundwater quality at Coffin Butte Landfill in several
geographic areas, by examining trends that can be used to predict or assess subtle 
changes in water quality or which track parameter concentrations used to assess areas 
with existing impacts.  This qualitative examination is complemented by quantitative 
comparisons in Section 4 that assess remedy performance for the west side.  For the east 
side compliance wells MW-26 and MW-27, water quality results are compared with 
concentration limits that include SSLs and PSCLs.

Parameters evaluated for Cells 1 and 1A focus on the suite of indicators and selected 
VOCs that have been consistently detected over the years.  Water quality evaluation 
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downgradient of the Closed Landfill focuses on site indicator compounds.  Time-series 
concentration plots by parameter can be found in Appendix C in PDF format on the 
attached CD.

Time-series concentration plots for groundwater wells that monitor the former leachate 
irrigation Fields B (east side) and C (west side, south of Coffin Butte Road) document 
recovery of groundwater quality since leachate irrigation was discontinued in 1998.  Plots 
for these wells can also be found in Appendix C.

TUPPAN CONSULTANTS visually examined groundwater quality trends presents 
observations below.  The discussion focuses on the most recent trend (approximately the 
last five years) and indicate the general range of parameter concentrations for that period.  

3.2.1.1 West Side

Cells 1 and 1A. Groundwater in this area is characterized by elevated, but mostly 
declining, concentrations of inorganic compounds downgradient of Cell 1A and low 
concentrations of inorganic compounds downgradient of Cell 1.  Except for 
MW-12S/MW-12D at Cell 1, VOC concentrations in this area have declined to below 2
micrograms per liter (µg/L) (Table 3-2) and continue to trend downward.2 At MW-12S, 
PCE was detected at lower concentrations than in past years (at 3.2 µg/L) continuing a 
declining trend since 2005.  In addition, TCE and cis-1,2-dichlorethene were detected,
also at low concentrations, indicating that the PCE continues to break down to daughter 
products.  In the deeper well MW-12D, PCE was detected, but at slightly lower 
concentrations, between 1.5 and 2.1 µg/L, than the shallow well.

Non-halogenated VOCs detected include 1,4-dichlorobenzene in MW-10S, with trace 
concentrations in MW-10D.  In nearby well MW-11D, this compound was last detected
in 2006 after a short excursion to 2.1 µg/L in 2000; it has not been detected in MW-11S.
Trace metals concentrations are low to nondetect and generally follow stable trends.  

Closed Landfill. The closed landfill is monitored by two wells designated as 
compliance wells in the solid waste permit:  one completed in the alluvium (MW-20) and 
one completed in bedrock (MW-21).  Both wells have shown stable to downward trends 
for the site indicator parameters. 

3.2.1.2 East Side

Cell 2 and Cell 3 – Detection Well MW-24. Wells near Cell 2 include detection well 
MW-24 at the southern intersection of Cells 2A and 3, and MW-23 discussed below. 
Well MW-24 is completed in shallow weathered bedrock (the alluvium is not saturated in 
this area).  Trends for indicator parameters in MW-24 are stable and reflect natural water 
quality in the area.

2 In several wells, trace concentrations of acetone are also detected, but these are attributed to laboratory 
contamination.
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Cell 2 – Detection Well MW-23. Early in its history, detection well MW-23 had 
shown increases for bicarbonate alkalinity, chloride, hardness, total dissolved solids 
(TDS), for five of the major dissolved metals, and for arsenic.  This had been attributed to 
localized seepage of leachate from the south side of the landfill.  Since 2000 to 2001, the 
upward trends for bicarbonate, chloride, TDS, calcium, iron, magnesium, manganese,
sodium, and arsenic peaked, and after about 2009 to 2011, most of these constituents 
declined to within or just above the range of background concentrations.

Cell 4 – Compliance Wells MW-26 and MW-27. These wells were first sampled in 
November 2011 and accumulated quarterly baseline water quality data throughout 2013.
Preliminary examination of the trends show relatively lower and stable concentrations at 
MW-26 than at MW-27, which typically has a wider range of concentrations.  At 
MW-26, the variability for magnesium and sodium has been slightly higher the past two 
years; this is discussed more fully in Section 4.2.  Concentrations for several parameters 
at MW-27 can be quite variable as illustrated on trend plots in Appendix C (e.g., 
bicarbonate, sodium, arsenic, and total organic carbon).  This is likely caused by two 
conditions at MW-27. First, the water bearing zone that the well monitors has very low 
permeability, requiring the well to be purged one day and then sampled the following
after it recharges adequately.  This does not allow the purge water to stabilize during 
sampling, so that water samples can be affected unevenly from sampling event to 
sampling event.  The second condition is the mineral composition of the formation 
opposite the screened interval, which is composed of organic clay with up to 10 percent 
fine sand. The presence of the organics is likely from an ancient bog that was mapped in 
the base of the Cell 4 excavation.

3.2.1.3 Former Leachate Irrigation Fields

Field B (East Side). In Field B wells MW-8S and MW-15, concentrations of inorganic 
indicators continue longer-term trends of past years.  At MW-8S, an earlier increasing 
trend for chloride peaked in 2001 and is declining gradually, while at MW-15, chloride 
concentrations appear to have peaked in 2011.  

Trace metals in Field B wells were detected at low to trace concentrations, or were not 
detected in 2015.  Neither of the wells shows a trace metals trend indicating effects of 
past leachate irrigation.  No VOCs were detected.

Field C (West Side). Past leachate irrigation in Field C appears to have mildly 
affected the concentrations of some inorganic parameters over the last few years.  Since 
irrigation stopped in 1998, levels appear to have recovered to pre-irrigation conditions, 
although some variability persists.  It is thought that more recent increases in several 
parameters in MW-19 (calcium, magnesium, chloride, and sodium) is related to slow
migration from upgradient.

As with Field B, trace metals were either not detected in Field C wells, or were detected 
at low to trace concentrations.  Where detected, none of the wells showed a trend 
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indicative of past leachate irrigation.  VOCs were not detected above standard MRLs in 
former irrigation field wells this year with the exception MW-19 where three VOCs were 
detected: TCE at 0.97 µg/L, PCE at 0.6 µg/L and 1,1-DCA at 0.54 µg/L. These three 
VOCs had been detected in this well at trace concentrations since 2011.  In addition, 
dichlorodifluoromethane (Freon 12) has been detected off and on at low levels in that 
well since 1998; it is currently at 3.4 µg/L.

3.2.2 Surface Water

Surface water is monitored upstream (S-1) and downstream (S-2 and S-4) in Soap Creek 
to test for potential impacts from the west side of the facility, and for residual impacts 
from spray irrigation on Field C.  Surface water on the east side of the landfill is routed 
through sedimentation ponds and a bioswale and tested under the facility's stormwater 
permit.

At the Soap Creek monitoring points, year 2015 results for biological oxygen demand 
(BOD), total Kjeldahl nitrogen, total phosphorus, and orthophosphate were either 
nondetect or were virtually identical in concentration between the upstream (S-1) and 
downstream (S-2) monitoring points. This is similar to past years. 

The other inorganic parameters (chloride, calcium, iron, magnesium, manganese, and
sodium) showed seasonal changes in concentration, with low concentrations in April 
(high stream flow) and higher concentrations in October (low stream flow).  There were 
either no significant differences between upstream and downstream points for those 
parameters, or marginal differences with most concentrations varying by approximately 1
to 2 mg/L.  Differences in concentration between seasons are typically greater, from 3 to
11 mg/L (e.g., chloride varies from 8.5 mg/L in spring to 18 mg/L in summer).

3.2.3 Underdrains

Trend plots showing historical results of sampling the underdrains for Cells 3 and 4 and 
the leachate ponds can be found in Appendix D. For the Cell 3 underdrain (S-U3),
current water quality is comparable to or lower in concentration than samples collected in 
1999 and 2000 from upgradient bedrock well MW-13. In addition, no significant long-
term trends are present for indictor parameters for this location.  This suggests that water 
from the underdrain represents background concentrations unaffected by landfill 
operations.

Water quality from the East Leachate Pond underdrain (S-U4) represents baseline 
concentrations.  Concentrations for inorganic compounds and dissolved metals from the 
underdrain are comparable to or lower than concentrations at MW-16, which was a 
background well that monitored bedrock in the pond location before it was 
decommissioned in 2004. Since monitoring began, concentrations for the indictor 
parameters have been steady and exemplify a condition of no leakage from the overlying 
pond.
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Beginning in October 2010, VLI began sampling S-U5, which drains from below the
West Leachate Pond.  The drain pipe also connects with another pipe that drains from 
below the concrete pad of the non-operational Leachate Treatment Plant. It should be 
noted that minor differences are expected between underdrain S-U5 water quality and 
groundwater quality at MW-16, since these two monitoring points are not immediately 
proximal to each other.  Nevertheless, the depiction on the trend plot illustrates that they 
are very close in quality.  Similar to water quality results at S-U4, the steady trends at 
S-U5 no leakage from the overlying liner system for the West Leachate Pond.

This newest underdrains to be sampled are from Cell 4 (S-U6) in the winter 2012 and 
below Cell 5 (S-U7) beginning in 2014. There is not a lot of data for either underdrain
because of sporadic flow and the difficulty of collecting samples from both points. In 
spite of this sampling constraint, the underdrain quality at S-U6 appears to be comparable
in variability and concentration to new compliance well MW-27.  This is expected given 
that the underdrain flows across or through the organic rich clay in which MW-27 is 
screened. The underdrain for Cell 5 (S-U7) was sampled once in April 2014, but not in 
2015.  Moreover, given that it also collects stormwater when it is raining, sample results 
can be confounded by surface water runoff.  Nevertheless, the sample collected in April 
2014 has generally lower or comparable concentrations to those at S-U6 and nearby 
groundwater wells.

3.3 Secondary Leachate Collection System (SLCS)

The SLCS was monitored by riser pipes at four locations when water was present:
beneath the Cell 2 sump in the southeast corner of that cell (LDS-2B), beneath the Cell 3 
sump (LDS-3), the Cell 4 sump (LDS-4), the Cell 5 sump (LDS-5).  The west and east 
leachate ponds (LDS-WLP and LDS-ELP, respectively) were dry and no samples could 
be collected.  Results for liquid quantity for LDS-2B, LDS-3, LDS-4, and LDS-5 are 
shown graphically in Appendix D, as are the liquid level data for the primary and 
secondary sumps in Cells 2, 3, 4, and 5.

3.3.1 Cell 2

Historical variations in the concentrations of indicator parameters measured for LDS-2B 
reflect changes to the volume and liquid chemistry from different sources.  These had 
varied (1) seasonally as the amount of leachate generated changed, surface water runoff 
changed, and groundwater levels fluctuated, and (2) from year to year as sources had 
been eliminated through reconstruction.  Increased concentrations were generally 
attributed to a greater volume of leachate-dominated sources, while decreases reflected a 
greater ratio of surface water or groundwater to leachate.  

The volume of liquid that infiltrated into the SLCS for the water years since 1995 is 
shown in Table 3-3.  Cumulative water purged from the system is illustrated in 
Figure D-1. The amount of liquid infiltrating per inch of rainfall dropped in the last
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several water year suggesting that repairs done in the 2013 construction season may have 
helped reduce leakage into that system.

Liquid levels in the primary and secondary leachate collection system are illustrated for 
2015 in Appendix D. With regard to removing water that infiltrates to the secondary 
system (LDS-2B), VLI installed an electric sewage pump in the first quarter 2014 that 
can pump up to 150 gallons per minute to handle the volumes of leakage that correlate 
with higher periods of rainfall.  The pump has been programmed to operate on an 
automatic timer with the intent to keep the water level within performance goals. Except 
for one short period from December 11 to 13, 2015, in which close to 5 inches of rainfall 
fell in the prior week (out of 14 inches during the first three weeks of December), the 
pump has been handling the volume of water.  

3.3.2 Cell 3

For Cell 3, water quality plots show that historically, indicator parameter concentrations
declined significantly in 2006, and for some parameters concentrations approach the 
water quality of the underdrain, S-U3, which represents natural conditions of the 
underlying bedrock (see plots in Appendix D).  Subsequently, the water quality through 
the last sample in 2013 appears to indicate a mixture of some leachate, but mostly clean 
water, which is likely stormwater as discussed below. For the current calendar year, the 
LDS was not sampled because the sump had been dry during both sampling events.3

For the water year from October 2014 through September 2015, total volume infiltrating 
to the Cell 3 LDS was 93,798, approximately 20,000 gallons more than last year. This
corresponds to an infiltration rate of approximately 8.1 gallons per acre per day (gpad) as 
calculated over the Cell 3 area of 31.9 acres. This infiltration rate, which is applicable to 
leakage through a primary liner, is significantly below the 20 gpad action level generally 
suggested in the literature and used by the USEPA and several states (Thiel, 2001).
Based on historical water quality, it is probable that most of the water is stormwater 
rather than leakage through the primary liner given the much lower constituent 
concentrations in the water of the secondary system compared to leachate, and the 
seasonal nature of the infiltration that correlates with rainfall.  Because the entire system 
is built above the groundwater table, groundwater intrusion to the SLCS is not likely a
contributing source.

3.3.3 Cell 4

The Cell 4 LDS water quality has improved significantly since construction in summer 
2012. The initial water quality sampled in October 2012 likely represented construction 
water.  Water quality continues to improve as the residue of this water slowly flushes 
through the system. For samples collected in 2015, water quality approached that of 

3 The LDS systems are pumped automatically to keep the systems dry and prevent the potential for leakage 
to underlying groundwater. 
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underlying groundwater at MW-27 for most of the indicator parameters (e.g., TDS, 
calcium, magnesium).

The volume recorded for LDS-4 last water year was approximately 55,000 gallons. This 
is significantly above the previous year's total of 224 gallons.  The reason for the 
increased volume is that in May 2015, VLI discovered that the transducer-on set point 
had been at the wrong level, roughly 1.5 ft too high.  The discrepancy is shown on the 
LDS level chart, Appendix D - page D-11, where the level is approximately 44 inches 
from February to early May.  After that, the water level drops to the proper level of 26 
inches.  This change in set point resulted in an increased volume of water pumped from 
the sump in May, over 47,000 gallons.  Since then, the pump in that cell's LDS sump
tends to run a few more gallons because of the lower position of the set point.  The 
average rate of pumping, which is skewed high because of the set point shift, calculates 
to 11.4 gpad in 2015.

3.3.4 Cell 5

The initial Cell 5 LDS water quality in the 2014 water year was likely construction water.
It appears to have flushed through the system as shown by a sample collected in 2015, 
which reflects qualities more comparable to background groundwater.  

The volume recorded last year was approximately 700 gallons, much lower than the
3,137 gallons from the preceding year, which was thought to be residual from rainfall that 
occurred during construction.  If one assumes that the amount pumped from the system in 
the 2015 water year resulted from leakage through the primary liner, that volume equates 
to approximately 0.26 gpad over the 7.4 acres of the liner.

3.3.5 Leachate Ponds

Both leachate ponds were used to store leachate this past year. Records from automated 
pumping of liquid from the secondary systems show that no liquid was pumped from 
either leachate pond's secondary systems in 2015. This indicates a lack of leakage 
through the primary liner into the secondary leachate collection layer and verifies that 
liner repairs performed in 2010 were effective.

With regard to water quality, pond liner integrity is also evaluated based on trends of 
inorganic parameters in the underdrain for each pond.  Below the East Leachate Pond, 
monitoring of the underdrain (S-U4) indicates no difference between underdrain water 
and background groundwater quality previously tested at MW-16. For the West Leachate 
Pond, quality of the underdrain water, while slightly different than groundwater at 
MW-16, does not indicate impacts to groundwater, i.e., indicator parameter trends are 
relatively flat. Water quality trend plots of LDS liquid and underdrain water quality are 
provided in Appendix D, pages D-56 to D-71.
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3.4 Leachate Production

The AEMR includes information and data from the leachate management program as 
required by Sections 19.4 and 19.5 of the Solid Waste Permit. Data is for the water year
that extends from October 2014 to September 2015 and presented in a format consistent 
with elements described in Section 4.7 of the updated EMP.  Information contained in 
this report is a summary of data provided by VLI to TUPPAN CONSULTANTS.

3.4.1 Overview of Leachate Management 2014-15 Water Year

During the 2014-15 water year, leachate was generated from Cells 1 through 5 and
pumped into one of two leachate surge ponds south of Coffin Butte Road.  Most of the 
leachate was trucked to the waste-water treatment plant (WWTP) in the City of Corvallis,
with approximately 10 percent trucked to the waste-water treatment plant in Salem.
Details of volumes trucked can be found in Appendix D, pages D-13 to D-24.

3.4.2 Primary Leachate Management

Leachate management reporting has developed over several years and includes the 
following six elements:

3.4.2.1 Yearly Totals by Month

Monthly totals are reported for (a) leachate volume generated from the landfill sumps and 
(b) leachate volume treated.   These two values would be expected to be similar taking 
into account the difference in pond volume at the beginning and end of the water year.
Both ponds are covered so rain falling into the pond is not considered in the calculation.

There are two ways to estimate the volume of leachate generated.  One is to use flow 
meters on the discharge lines from the leachate sumps and pumps that collect leachate 
from the landfill gas system (diaphragm pumps in horizontal wells, vertical landfill gas 
well pumps, condensate sumps, and horizontal gravity drains).  The other is to use the 
volume treated (volumetrics).  Both methods were used and are presented in the data
provided by the Coffin Butte Landfill in Table 3-4. Raw data on volumes of leachate 
treated, flow-meter data, and rainfall records are provided in Appendix D.

The flow meters resulted in an estimate of 18.0 million gallons (MG) and the volumetrics 
approximately 16.7 MG, a difference of approximately 8 percent.  

The volume of leachate from the SLCS is not itemized separately on Table 3-4 because 
this liquid was pumped directly into the primary sumps.  From the point of view of 
leachate management, the total volume of leachate managed from the primary Cells 2, 3,
4, and 5 sumps are inclusive of the SLCS volume.  The volume that was extracted from 
the SLCS was discussed in Section 3.3.
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3.4.2.2 Review of Significant Leachate Management Events That Occurred 
During the Last Water Year

Significant events for the 2014-15 water year are noted below.  

Rainfall for the water year of 36.79 inches was recorded at the landfill's weather 
station (rainfall for the 2015 calendar year was 40.99 inches). The long-term 
calendar year average over that past century recorded for Hyslop in Corvallis is 
approximately 41 inches.

Leachate volumes were less than the previous thirteen years, which ranged from 
17 to 37 MG.

Approximately 8 acres of griffolyn material were installed to cover the top and 
slopes of Cell 4.  Of this, approximately 4 acres was for new coverage and 4 
acres to replace worn out material.

3.4.2.3 Review of Leachate Monitoring Procedures

Leachate monitoring includes the following elements:

Volume is estimated using a range of techniques such as flow meters, visual 
monitoring of liquid height against calibrated marks on the side of the ponds,
and truck counts.

VLI maintains an NPDES permit for monitoring effluent quality of the on-site 
treatment plant; however, the plant has been dismantled and no monitoring was 
required or performed in 2015.

Leachate quality is monitored for the WWTPs (Corvallis or Salem); it is also 
tested as part of environmental monitoring and reported in Appendix B.

Head liquid levels were monitored in the landfill primary sumps (for Cells 2, 3,
4, and 5) using transducers and dataloggers throughout 2015. Plots of the data 
are included in Appendix D.  The head levels in the primary sumps met permit 
requirements as shown in the graphs.  For the secondary sumps, levels generally 
within recommended criteria with the exception of several short intervals as 
follows:  mid December 2015 for Cell 2 LDS; November to mid December for 
Cell 3 LDS where the pump failed and was replaced; February to April for Cell 
4 LDS, where the pump-on transducer switch was set too high.

Both pond volumes are calculated using flow meters.  Volumes are verified 
weekly using vertical depth markers located on the floating covers. The 
inventory of both ponds combined is included in Table 3-4.
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Maintenance of the leachate sumps (pumping sediment well, pump, check 
valves, and flowmeters) was performed quarterly.

3.4.2.4 Summary of Site Conditions and Compilation of Monitoring and 
Analysis Data

The following matrix summarizes the monitoring and analysis data references.  Site 
conditions relative to leachate management in the 2014-15 water year were efficient and 
well-managed.  

Monitoring and Analysis Summary Data References

Monitoring or Analysis Item Reference

Flow meters from landfill sumps Significant amounts of useful data over the reporting 
period, raw data sheets in Appendix D

Volumes handled by various methods Table 3-4

Gas production changes, waste saturation, and side-
slope seeps in waste irrigation areas

No leachate irrigation was performed (last done in July 
2011); no effects from past years' irrigation were noted.

Effluent quality from treatment plant Plant is in shut-down mode.  Per May 2007 DEQ 
approval, monthly reports for NPDES compliance are 
unnecessary, unless status changes.

Leachate quality Provided in Appendix B

Head levels in Cell 2, Cell 3, Cell 4, Cell 5 primary 
leachate sumps

Permanent bubblers installed in December 2012 and also 
in secondary sumps.  Transducers installed in Cell 4 and 
Cell 5 primary and secondary sumps.

Rainfall Recorded automatically by site weather station

Pond levels (volumes) Summary on Table 3-4 for beginning and ending 
volumes; monitored weekly

3.4.2.5 Summary of Reports for Monitoring Irrigation on Waste

No leachate irrigation was performed during the 2014-2015 water year.

3.4.2.6 Proposed Plans/Changes for Upcoming Leachate Management

The strategy for future leachate management is as follows:

Continue with landfill operations and cover procedures to reduce leachate 
generation from precipitation to the extent possible. 

Maintain EGC membrane covers on the top of Cells 2 and 3, and those parts of 
Cells 4/5 as they achieve intermediate or final grades.
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VLI continues to work with Adair Village on a long term waste water 
treatability investigation an plans to finish up bench testing this spring.  As part 
of this study, VLI is also developing an alternate transportation mechanism that 
would consist of a pipeline.

Continue to maintain all management options for treating leachate.

3.5 Landfill Gas Monitoring

VLI routinely monitors a total of six landfill gas monitoring probes around the perimeter 
of the landfill (GP-2 through GP-6), in addition to the interior of eight site structures.  
Monitored parameters include lower explosive limit (LEL), methane, and oxygen.  Levels 
of percent LEL were zero for all monitoring events.  Results of 2015 gas monitoring are 
shown in Table 3-5.
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4.0 DISCUSSION

Monitoring wells at Coffin Butte Landfill are sited to assess a number of different areas 
around the landfill.  For older areas that have undergone a focused risk assessment and 
feasibility study (TC, 2003a), the purpose of monitoring is to evaluate the performance of 
the remedy in protecting potential receptors and in restoring groundwater quality.  The 
purpose of evaluating groundwater data at the east-side landfill cells is to determine if 
engineering controls (e.g., the landfill liner, cover, leachate or landfill gas [LFG] 
collection and removal systems) and operations are effective in preventing the release of 
landfill-derived compounds to the environment.  Early identification of a release can 
mitigate those impacts relatively quickly.  

With these two sets of objectives, the approach to evaluating monitoring data is slightly 
different for each area.  In the older west-side areas, monitoring assesses the performance 
of the remedy in restoring groundwater quality to RACLs and in protecting potential 
receptors.  For the active landfill on the east side, monitoring is classified as detection 
monitoring.  Instrumental to this purpose is comparing monitoring results of indicator 
parameters with PSCLs and assessing the data for significant change.  

4.1 West Side

For the west side, the purpose of the annual report is to assess (1) the effect of remedial 
actions on groundwater quality (i.e., assess progress of cleanup) and (2) protection of 
potential human health receptors.  These are discussed in the following sections.

4.1.1 Aquifer Restoration-Contaminant Removal

Areas downgradient of the landfills on the west side rely on containment and control of 
the source with natural attenuation in groundwater downgradient.  Contaminant removal 
occurs through natural processes and is measured with respect to trends of constituent 
concentrations with time.  Cleanup levels referred to as RACLs, are the long-term goals 
of aquifer restoration.

4.1.1.1 Cells 1/1A

Groundwater quality along the compliance boundary of Cells 1 and 1A has been 
relatively stable the past few years.  Continuing the trends of earlier years, most inorganic 
parameter concentrations have stabilized or show downward trends.
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Of the inorganic compounds, chloride, TDS, iron, and manganese exceed their RACLs in 
several wells, but their trends continue to decline.  Trends of VOCs have peaked and are 
declining in each of the compliance wells (most VOCs are now nondetect at standard 
MRLs), and none exceeded its RACL (Table 4-1).  PCE continues to remain below the 
RACL at MW-12S.  Vinyl chloride has not been detected at concentrations above its 
MCL since October 2004, nor was it detected at any monitoring well in 2015 above its 
MRL of 0.5 µg/L. From 300 to 400 feet downgradient of the compliance boundary, 
groundwater quality approximates background conditions in detection wells MW-17 and
MW-18, indicating that contaminants attenuate significantly between the compliance 
boundary and those downgradient detection wells.  Results for MW-19 are discussed in 
Section 4.1.3.

4.1.1.2 Closed Landfill

Trends of monitored parameters downgradient of the closed landfill are stable and reflect 
a steady improvement in groundwater quality.  None of the parameters measured in 2015
indicated levels of concern with respect to water quality standards; each was below its 
respective RACL except for manganese at MW-20.  On the basis of the landfill’s age 
(approximately 37 to 69 years) and its low potential for significant leachate generation, it 
is expected that existing low level impacts to the aquifer will diminish with time.  

4.1.2 Source Control Effectiveness

Source controls include the final cover at the landfill, leachate removal, and active 
landfill gas recovery to control the migration of landfill gas that contains methane and 
VOCs.  Effectiveness can be measured qualitatively by examining (1) the trends and 
number of VOCs at downgradient monitoring wells and (2) whether landfill gas is
migrating to perimeter gas probes.

Groundwater Quality. Since the landfill cover was installed on Cells 1/1A in 1996 
and LFG removal wells installed in Cell 1 in 1994, the number and concentrations of 
VOCs have declined in compliance wells.  This is illustrated by Table 4-2 in which the 
number of VOCs are tallied for five-year periods beginning in 1990 (last column on 
table) and ending with total number of VOC for 2015.  At each well along the 
compliance boundary, the total number of VOCs has decreased since 1990.  In fact, most 
concentrations are at very low concentrations and, with the exception of 1,4-
dichlorobenzene in MW-10S, continue to decline in each of the wells.  At MW-12S, PCE 
and TCE concentrations are declining from their peak in 2000.  The reduction in the 
number and decrease in concentration of VOCs can be partly attributed to removal of 
landfill gas, which contains VOCs, and covering the landfill to prevent infiltration of 
rainwater to the waste pile.

Another source control measure for Cell 1 is leachate removal.  Cell 1A does not have 
leachate removal but it has been shown that the base elevation of that cell is above the 
groundwater table and therefore, it is unlikely to generate leachate.
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LFG Probe Results. Probe monitoring shows that LFG does not migrate laterally 
away from the landfill, but is being contained by the gas recovery wells.  Gas recovery 
rates for Cell 1 are monitored routinely by Pacific Northwest Generating Cooperative as 
part of optimizing flow and maximizing methane recovery for the gas-to-energy plant.

4.1.3 Plume Stabilization

The stability of the VOC plume can be evaluated qualitatively by examining whether
concentrations at impacted wells are increasing and whether monitoring wells 
downgradient of the VOC plume detect VOCs.  Both criteria suggest a stable to shrinking 
plume as concentrations are declining within the plume and, except for MW-19, wells 
outside the plume have not detected VOCs.  At MW-19, trace to low concentrations of 
PCE, TCE and 1,1-DCA have been detected since 2011.  These detections and increases 
in some of the inorganic parameters suggest that residual concentrations from the plume 
have migrated through to this downgradient well.  However, significant concentrations 
are not expected since upgradient of MW-19 at MW-11S/11D, both PCE and TCE have 
been nondetect since 1999 and 1,1-DCA has been nondetect or detected at trace 
concentrations below the MRL since 2006.

Continued retraction of the extent of VOCs is also indicated by recent declines to 
nondetect or trace levels (at MRL of 0.5 µg/L) within the last few years for:

1,1-DCA in MW-10D and MW-11S/MW-11D

Chloroethane in MW-10S/10D and MW-11S/11D

Cis-1,2-DCE in MW-10D and MW-11S/11D

Vinyl chloride in MW-10S/10D and MW-11S/11D

4.1.4 Protectiveness Monitoring

Protectiveness is assessed at two locations:  at the Phillips domestic well and at P-8,
which is spatially between the domestic well and the landfill.  Trend plots for indicator 
parameters for these wells can be found in Appendix C.  Analytical results for the Phillips 
well were either nondetect or significantly below safe drinking water standards for 
inorganics and metals (see tables in Appendix B).  No VOCs were detected.  Trends of 
indicator parameters do not show significant upward movement suggestive of impacts 
from the landfill. 

Early warning detection monitoring well P-8 is located between the landfill and the 
Phillips well, near the hydrogeologic divide that protects the domestic well from landfill-
contaminant migration.  None of the indicator parameter trends for that well suggest 
significant changes in groundwater quality, and no VOCs were detected in 2015.
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4.2 East Side

For the east side, VLI finished collecting background data for new compliance wells 
MW-26 and MW-27 in the fall of 2013. VLI then submitted a statistical review of the 
data (TC, 2014a) and after meeting with the DEQ to discuss the methods and results, 
updated the EMP with the proposed methods for assessing groundwater quality in this 
part of the landfill  As presented in the EMP, the east-side multiunit cells are evaluated 
primarily with SSLs developed for seven site-specific indicator parameters.  These were 
calculated as prediction limits consistent with EPA's Unified Guidance (EPA, 2009) and 
are based on intrawell statistics with the intent of identifying a change from the initial 
(i.e., historical) sample population for each well.  In addition to the SSLs, hazardous 
compounds are compared to their primary drinking water maximum contaminant levels 
(MCLs).  For vinyl chloride, a detection at or above the practical quantitation limit 
(currently at 0.5 µg/L) is considered exceeding the action limit (AL) requiring further 
action, such as resampling.

Sampling results at MW-26 and MW-27 are compared with SSLs in Table 4-3. At 
MW-26, magnesium and sodium were marginally above their respective SSLs in the 
October sampling event, this had also occurred in October of 2014. At MW-27, the 
results for manganese at 8.2 mg/L (both events) were marginally above the SSL of 8.1 
mg/L.  No further action is required unless three SSLs are exceeded during a sampling 
event for a well.  

Developing SSLs at MW-26 was problematic statistically because the water quality 
during the background period was very stable, and did not provide a more typical water 
quality variation over the two years that it was tested.  That lack of variation did not
provide much of a standard deviation to calculate the prediction limits, in fact for 
bicarbonate, TDS, and calcium, there was essentially no variation and the data set from 
MW-22 was used as a surrogate. It is thought that normal variability may present itself
over a longer climatic period, such as 5 to 10 years, which are seen in water levels at 
Coffin Butte (see for example the discussion on page 3-2), rather than the shorter 2 years 
used for the background period. Moreover, during dry periods, as happened last year, 
constituents such as naturally occurring salts, tend to increase slightly in concentration.
Given the very low variance for these inorganic parameters at this well, excursions of 
only a few milligrams per liter above the SSL are expected from time to time.

4.3 Comparison to Water Quality Standards

This section discusses results at detection and compliance wells for the east and west side
with regard to water quality standards.  Table 4-4 lists monitoring results that exceeded a 
water quality standard.  Additionally, the water quality summary tables in Appendix B
list relevant water quality standards at the head of each column.
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Primary Maximum Contaminant Levels (MCLs). Of federal or state primary 
MCLs (health-based), concentrations for arsenic exceeded the primary MCL of 10 µg/L
at eastside compliance well MW-26 both sampling events.  Based on knowledge of 
groundwater quality in this part of the site, the arsenic is naturally occurring at this level.
The arsenic concentration in detection well MW-23 also exceeded the primary MCL of 
10 µg/L both sampling events.  Arsenic has declined at MW-23 since approximately 
2000 to background levels, but still shows some variability. No primary MCLs were 
exceeded at west-side wells for VOCs, trace metals or inorganic parameters.

Secondary MCLs. Federal and state secondary MCLs (non-health-based) were 
exceeded at wells MW-26 and MW-27 downgradient of Cell 4 for iron and manganese, 
and at detection well MW-23.  The concentrations at MW-26 and MW-27 represent 
natural conditions based on site knowledge.  At detection well MW-8S, secondary 
standards were exceeded for iron and manganese.

At the west-side compliance boundary and detection wells, the secondary MCLs were 
exceeded as follows:

Chloride at MW-10S where the trend continues to decline; and detection well 
MW-19.
TDS at well pairs MW-10S/10D and MW-11S/11D; and detection well MW-19.
Manganese at well pair MW-10S/10D, MW-11D, MW-12S, MW-20, and 
MW-21.
Iron at MW-12S both events.
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5.0 MONITORING PLAN MODIFICATIONS
AND RECOMMENDATIONS

Last year, changes to the monitoring network included re-locating monitoring positions 
upgradient of Cell 5.  Piezometers P-20 and P-21 were within the area of excavation for 
Cell 5B, although outside the limit of the bottom liner for that cell.  These two wells were 
decommissioned in May 2015.  VLI installed two new monitoring points farther upslope 
and outside the Cell 5 excavation footprint in September 2015. Copies of the 
decommissioning and installation reports (TC, 2015c,d) in PDF can be found in 
Appendix F.

Other minor changes for the monitoring network could include trouble-shooting and 
calibrating or replacing pressure transducers/dataloggers, which have been corroding, with 
bubbler systems in the primary and secondary leachate sumps for Cell 4 and 5.
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LIMITATIONS

The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices.  No other warranty, express or implied, 
is made.  These services were performed consistent with our agreement with our client.  
This report is solely for the use and information of our client unless otherwise noted.  
Any reliance on this report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated.  We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance 
of services.  We do not warrant the accuracy of information supplied by others, nor the 
use of segregated portions of this report.

The purpose of a geologic/hydrogeologic study is to reasonably characterize existing site 
conditions based on the geology/hydrogeology of the area.  In performing such a study, it 
is understood that a balance must be struck between a reasonable inquiry into the site 
conditions and an exhaustive analysis of each conceivable environmental characteristic.  
The following paragraphs discuss the assumptions and parameters under which such an 
opinion is rendered.

No investigation is thorough enough to describe all geologic/ hydrogeologic conditions of 
interest at a given site.  If conditions have not been identified during the study, such a 
finding should not therefore be construed as a guarantee of the absence of such conditions 
at the site, but rather as the result of the services performed within the scope, limitations, 
and cost of the work performed.

We are unable to report on or accurately predict events that may change the site 
conditions after the described services are performed, whether occurring naturally or 
caused by external forces.  We assume no responsibility for conditions we were not 
authorized to evaluate, or conditions not generally recognized as predictable when 
services were performed.

Geologic/hydrogeologic conditions may exist at the site that cannot be identified solely 
by visual observation.  Where subsurface exploratory work was performed, our 
professional opinions are based in part on interpretation of data from discrete sampling 
locations that may not represent actual conditions at unsampled locations.












