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This report examines the year 2000 annual report on the Rayonier Mt. Pleasant Landfill, Clallam County, Washington:

“2000 Annual Environmental Monitoring Report Mt. Pleasant Landfill Port Angeles, Washington;” Landau Associates, February 27. 2001.

Introduction

This groundwater report submitted by Rayonier is required as a condition of the operating permit, and is the fourth of the year; the other three reports are quarterly. This report must provide data on the groundwater flow and direction, on chemicals found in the groundwater, and on the status of the facility.  

The Landau report consists of two sections: 1) the initial narrative section with tabular summaries of the results, map of the area, and the references; and 2) the appendices.  The appendices include tables of groundwater monitoring data from July 1994 through October 2000, as well as graphical presentation of these same data by well location and as a function of time.

The report provides an analysis of data to compare the upgradient and downgradient well data.  Landau uses a method for comparing the data that is suggested by the Washington Department of Ecology, as recommended by EPA.  This method is called the Tolerance Limit approach.

Rayonier is also required to report whether any of the values of monitored variables exceed the standards set for groundwater; these standards for groundwater are called Maximum Concentration Limits.  Two types of MCL’s are set by Ecology: primary and secondary standards.  “Primary standards” are established for protection of human health from the direct adverse effects of chemicals in drinking water.  “Secondary standards” are set principally for taste and aesthetic purposes – these conditions are not ones that make people sick unless the standard is exceeded by many fold.

Groundwater sampling and facility operation

Groundwater samples were taken from eight locations: each of six groundwater wells, the stormwater pond and the leachate sump for measuring contaminants.  In addition, water height was measured in 19 wells to assess the groundwater flow and status of the water table.

The following contaminants or variables were measured in the groundwater quality sampling program: conductivity, pH, chloride, nitrate, nitrite, ammonia, sulfate, iron, zinc, manganese, chemical oxygen demand, organic carbon, coliform bacteria, temperature and tannins and lignins.  The purpose of the groundwater quality monitoring program is to assess if the landfill is affecting groundwater.  

 The wells are located to measure water quality in groundwater upflow (upgradient) and downflow (downgradient) from the landfill.  The upgradient well is MW-8; the downgradient well is MW-10. The difference between the levels of chemicals in these two wells is designed to provide information on the influence of the landfill on groundwater.

Wells are also located at different depths and distances from the landfill. Several of the farthest wells are used as reference or upgradient wells.  Rayonier also installed a drain system around the edge of the landfill on the north, west and south edges to intercept the shallow groundwater and channel it to the stormwater pond. The stormwater pond also collects rainwater from the western cell on the west side of the facility.

The landfill also has a leachate collection system that drains into a pond from which the leachate is pumped and hauled to the Port Angeles Waste Water Treatment plant.

Groundwater sampling results

The groundwater flows to the east; the direction of flow is now altered by the groundwater interceptor system installed by Rayonier.  Groundwater is also connected hydraulically to the stormwater pond, although the pond may act as a source or as a recharge pond, depending on seasonal rain.  The direction of groundwater flow is important to know when interpreting the chemical data and for evaluating other hydrological issues.

In the year 2000, the results show that one measurement exceeded the primary Maximum Concentration Limit (MCL).  In the fourth quarter, the sample value at MW 10 exceeded the MCL for coliform bacteria. The primary MCL for coliform bacteria is 1 count/100 ml or 1 bacterial cell in 100 ml (250 ml = about 1 cup), and the sample value measured was 2 counts/100ml.  Coliform bacteria is measured because it can impair health by causing severe gastrointestinal problems. But small excesses may be caused by sampling contamination that occurs easily; these need to be repeated before any conclusions are reached.

Four of the secondary MCL’s were exceeded during the year 2000 at several different wells and in more than one quarter; these MCL’s were pH, sulfate, iron, and manganese. MW-8 and MW-10 had high manganese, and sulfate, and low pH, while MW-18 had high iron.  Observation well 13 (OW-13) was high in manganese and had a low pH.  Manganese and sulfate were substantially elevated over the appropriate MCL.

In addition to the values that exceeded the MCL’s, a large number of samples exceeded the tolerance limits. Almost all of the other variables measured in groundwater exceeded the tolerance limits – a mathematical comparison with other data in the same set of samples over a period of time.

Comparisons between MW-8 and MW-10 show most of the chemicals are greater in the downgradient well (MW-10) than in the upgradient well (MW-8).  The report notes (page 1-6, lines 1 and 2) that “…MW-8 supplies background groundwater conditions for the shallow zone…” and these data are the basis for determining if the landfill is affecting groundwater. In fact, the data show large differences between these two wells and these differences are consistent over time, for the more than six years of data that are presented in this report.  Similar differences are revealed in data obtained prior to 1994.

The Landau report concludes as follows (pages 2-3, last line to 2-4, top line): “Data from monitoring well MW-10 indicate that some results were greater than the tolerance limits for 2000. These results are interpreted to indicate some influence from landfill activities.”

Conclusions:

The elevated levels of the monitored chemicals in the groundwater wells, in the stormwater and leachate samples, in the landfill itself indicates that the landfill is leaking.  

The fact that some of the increased levels of contaminants occurred in the upgradient wells, including to the north of the site, away from the direction of flow, indicates that further investigation is warranted to determine the nature and extent of the contamination.

The one sample with a high bacterial coliform is likely a sampling error and should be repeated.  The increase of 1 count/100ml (from 1 to 2 counts/100ml) is not significant and is explicable as sampling error.  This increase may come from any small bit of material accidentally introduced in the process. The standard approach for this type of result is to repeat the sampling, but in this case, that is not likely necessary.

Other explanations proposed for why the monitored chemicals in the groundwater are above background do not as easily or as effectively explain the data.  One of the other possible explanations is that the monitoring wells are not measuring what was intended.  If this is in fact the case, then the entire monitoring well system is not effective and the data not valid. If the data are not valid, then it is likely the case that the monitoring program is not consistent with the requirements of the permit.

The shallow groundwater in the region of the landfill does move eastward, and also to the stormwater pond. Both flows take the shallow groundwater to the surface.  Surface water then flows over land into pools and wetlands and eventually empties into one or more of the streams and creeks that empty into the Strait of Juan de Fuca.

State law indicates that the owner of the landfill is required to notify the jurisdictional health department within 7 days of measuring any statistically significant increase of monitored parameters [WAC 173-304-490 (2) (h)].  It is not clear if this notification was completed.

Recommendations:

1) The data from the 2000 annual report are consistent with the conclusions that the landfill is leaking.  Therefore, the County needs to take appropriate action to confirm the extent and nature of the leak of chemicals from the landfill into groundwater, and to eliminate the leaking.

2) An independent engineering analysis is the most appropriate way to assess the nature and extent of the landfill leak, with examination of options for remediation.

3) Sampling from the entire set of wells should be repeated and actions to reduce or eliminate leaking should be undertaken as quickly as possible.

4) The sampling program should be enhanced to increase the number of chemicals measured- especially those that are found in the landfill.  The sampling should also sample groundwater from sites further from the facility to determine the extent of migration of the contamination.  This sampling also needs to include all the nearby residential wells.

Public Health Issues:

The present levels of contamination of drinking water wells from the landfill are not known with any certainty or confidence.  The chemicals that are routinely measured are based on the chemicals that may reasonably be expected to come from a landfill, not the ones that are necessarily the greatest health risk or specific to any one landfill.  If certain of the contaminants are present in drinking water above some low level, then gastrointestinal problems, kidney problems and nerve problems may occur, especially in people whose health is already challenged.  The contaminants that might cause these problems include bacteria, manganese, zinc; high levels of nitrite can cause illness in babies. None of the contaminants are presently at those levels in the groundwater sampled in the monitoring program at Mt. Pleasant.

The quality and safety of drinking water can be assessed by sampling and measuring chemical contaminants in well water, in combination with knowledge of the well depth.  The present monitoring assesses the shallow groundwater and the drinking water wells may well be deep wells (as is often the case), in which case the contaminants are not in the same groundwater aquifer that is contaminated.

