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This report examines the year 2000 annual report on the 13th and M St.  Landfill, Port Angeles, Washington:

“2000 Annual Environmental Monitoring Report, 13th and M St. Landfill, Port Angeles, Washington;” Landau Associates, January 29, 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, on gas vented from the landfill, 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 gas monitoring, groundwater monitoring data from February 1991 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 groundwater 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 (MCL) and are for drinking water.  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.

Rayonier is also required to monitor gas that comes off the landfill and is released into the air.  The gas is analyzed for methane, to determine if it is an explosion hazard, and oxygen. The oxygen levels provide information on the biological activity and on availability of oxygen in explosion hazards.

Groundwater and gas sampling and facility operation

This older landfill was constructed in a quarry and is not lined at all.  Thus, the leachate from the landfill can flow to groundwater through the bottom and sides of the landfill, with whatever barrier the natural soil and rock formations provide.

The groundwater monitoring system includes 13 wells that are sampled or sampling is attempted. The monitoring well system consists of both shallow and deep wells (218 to 268 feet deep). Some of these wells are dry most of the year. In addition to groundwater quality, 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.  

Gas is also collected from landfill gas vent pipes to measure the ignitability, which basically is a measure of natural gas. Gas samples are collected at the same time as the groundwater samples, from some of the groundwater wells, most from a series of 23 pipes and wells installed for that purpose.  The pipes were installed when the landfill was closed: a soil liner was placed over the landfill, with the collecting pipes beneath the liner.  The pipes lead to vents that then allow gas to pass from the landfill into the atmosphere.

 The wells are located to measure water quality in groundwater upflow (upgradient) and downflow (downgradient) from the landfill.  Upgradient wells are MW-1s, MW-1i, MW-10 and MW-5; the other wells are considered downgradient. The difference between the levels of chemicals in these two groups of wells is designed to provide information on the influence of the landfill on groundwater.

Wells are also located at different depths and locations within the area of the landfill. The wells at different depths are meant to sample and monitor the shallow groundwater and the deep, or sea-level groundwater. 

Groundwater and gas sampling results

The shallow groundwater flow is not in any one direction and thus flow cannot be determined.  The deep or sea level groundwater flows to the west.

The measurements of groundwater quality in the fourth quarter of 2000 were not acceptable for water pH and these data were rejected.  Such errors do happen on occasion, when the equipment fails or the calibration is not correct.  When such conditions are the case and serve to explain data as consistently low, high or erratic pH, some laboratory confirmation is needed.  However, confirmation can and should be obtained by evaluating the equipment under controlled conditions to identify and correct the problem.  The report or the staff is deficient in not more carefully presenting an evaluation of the problem with those data.

In the year 2000, the results show that one measurement exceeded the primary Maximum Concentration Limit (MCL) and a second one may have.  In the fourth quarter, the sample value at MW-2 exceeded the MCL for coliform bacteria; the sample at MW-4d may have exceeded the MCL. 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 at MW-2 was 4 counts/100ml; and at MW-4d may have been 7 counts/100ml (the value is questionable due to long holding times).  Bacteria are measured because they can cause health problems- mostly gastrointestinal problems.

Two 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 iron and manganese; both were substantially elevated over the appropriate secondary drinking water MCL.  Although both iron and manganese are naturally occurring compounds, both are also found in the landfill material.  The levels in the groundwater do not rise to the level of health concern; manganese is regulated in water for aesthetic reasons.  Manganese in water does not have a health based standard; manganese limits are set in air for protection of health.

In addition to the values that exceeded the MCL’s, several samples exceeded the tolerance limits – a mathematical comparison with other data in the same set of samples over a period of time. Samples from the deep wells MW-9, 10, 11 and 12 exceeded the tolerance limits for iron, nitrate and ammonia in one or more quarterly samples.  Tolerance limits for the shallow groundwater could not be calculated because the upgradient wells are dry and provide no samples.

The other method of determining if the landfill is leaking chemicals and other contaminants into the groundwater is by comparing the results in the shallow and deep wells, and by comparing chemical concentrations over time.  Both comparisons indicate that the landfill has increased the concentrations of chemicals in the shallow groundwater compared to the deep water. The report states (page 2-2):  “Concentrations of landfill-related constituents such as conductivity, chloride, nitrite, tannins and lignins and sulfate are greater in shallow zone groundwater than in sea level aquifer groundwater.”

The report notes that concentrations of landfill constituents have declined over time, and concludes that this decline indicates that the landfill cover is working to reduce movement of materials from the landfill into groundwater.  This conclusion must also then acknowledge that the landfill was leaking into groundwater in some earlier time, and possibly or probably still is leaking.

The landfill continues to produce methane gas and in amounts greater than the 5% regulatory limit. The 5% level is the Lower Explosive Limit (LEL) and is used as a regulatory criterion (WAC 173-340-460).  Gas well 10, G-10, emits gas well above 5%, measured at 30% and 33% and this result was confirmed in repeat sampling.  The landfill also shows evidence of a high level of biological breakdown of the contents in the greatly reduced oxygen in the landfill gas.  Oxygen in air is supposed to be 20.9%, but the landfill gas had less than 10% oxygen in most of the samples in the October sampling.  Oxygen levels were high in the January samples, when temperatures are lowest, and biological activity – bacterial breakdown- is slowed by temperature.  October should see the highest temperatures and biological activity (at the end of the summer season before the temperatures turn cold in the ground). Thus the greatest consumption of oxygen by breakdown of materials in the landfill should be in October, as measured.

Conclusions:

The failure to obtain groundwater samples from “upgradient” wells for shallow groundwater is a serious limitation of the operation of the monitoring well system.  This failure makes it incredibly difficult for the County, State or EPA to assess the quality of the groundwater in relation to the landfill.  Thus, because the system is flawed, compliance cannot be easily assured.

The presence of the monitored chemicals in the groundwater wells now and in past sampling indicates that the landfill is leaking.  This point is reinforced by the report that indicates the decline in constituents over time indicates the cover is doing its job in reducing the movement of materials from the landfill into groundwater.

The samples with a high bacterial coliform are likely sampling error and should be repeated.  The increase of <10 counts/100ml (from 1 to 4 or 1 to 7 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.

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.

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 monitoring well system needs to be fixed by adding new upgradient wells that can provide reference values in compliance with the permit.  At present the monitoring data cannot adequately provide the data required in the permit.

5) The report needs to include data prior to 1991 to show the values that were elevated, in order for the reader to see the decrease in constituent levels since that earlier time.

6) The problem with pH measurements in the 4th quarterly samples for 2000 needs thorough explanation or the County should insist on improved performance from the reporting system. If the pH values are not usable, then adequate explanation needs to be provided and assurance made the problem has been corrected.

7) The methane gas needs to be collected and removed or treated on site.  The 30% by volume methane not only exceeds the regulatory 5% limit, it presents a hazard from explosions and fire.

8) This landfill received the same waste stream as the Mt. Pleasant landfill, which now has an enhanced monitoring, with a greater number of chemicals. Considering that this landfill is not lined and has both groundwater problem and a methane gas problem, it makes sense to measure more compounds, take duplicates and measure VOC’s in the gas and in the groundwater at least annually.

Public Health Issues:

The present data in the monitoring report provide little information on public health risks from the landfill.  There is evidence that the landfill is leaking some constituents into the groundwater, but the extent and nature of that leaking is unclear.  The report does note that there is a decrease in the level of contaminants in groundwater over time.  None of the constituents in the groundwater is present at levels high enough to present a direct and immediate health risk in drinking water, according to regulatory standards fort hose chemicals.  But the monitoring only measures a few chemicals.

A more comprehensive survey of well water quality would have to be conducted in order to insure that the landfill does not present a health threat to the neighborhood.  Such an evaluation would include determination of the location of wells in distance and depth from the landfill, and measuring chemicals of health concern int eh well waters, using procedures from EPA sampling documents.

The methane gas is of concern and warrants further attention.  First, an engineering expert needs to evaluate the danger form the methane and determine if such measures as an active pump and collection system is needed.  In addition, the landfill does contain other volatile compounds, according to the EPA analysis, and gas should be sampled for these compounds as well.
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